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Preface to the Forty-Ninth Edition 


Revision of a single volume reference book which has been previously revised forty-seven 
times since the year 1913 is a challenge. Valuable information is not going out of date as 
rapidly as new, useful information and data are being developed. Thus, maintaining a book 
within a reasonable physical size presents a problem. The book must be maintained within 
certain bounds even though scientists demand, and deservedly so, more extensive tables of 
the highest accuracy in order that the previously existing frontiers of scientific knowledge 
can be exceeded. 

Computers and calculators are commonplace today. This gives the editor serious concern 
as to the advisability of continuing the rather extensive section of mathematical tables in the 
Handbook of Chemistry and Physics. On the other hand, presence of computors and calcu- 
lators does not dictate that all of the programs and data necessary for such programs are 
available in all of the laboratories. For that reason the decision was made not to reduce the 
mathematical content of the Handbook for the forty-ninth edition. 

The Handbook of Chemistry and Physics cannot list all types of data that are useful to 
all areas of the physical sciences; space does not permit this. However, in this present edition 
there is a list of all laboratories, data evaluation centers, data compilation centers, etc. 
which are cooperating with the Office of Critical Tables. This rather lengthy list is located at 
the back of the Handbook immediately preceding the index. This list presents locations 
where critical data are being generated, evaluated or compiled. The availability of such 
data is also indicated in most instances. 

This forty-ninth edition contains approximately two hundred pages of new information. 
Information on these pages includes: X-Ray Crystallographic Data of Minerals, X-Ray 
Atomic Energy Levels, X-Ray Wavelengths of the Elements, Tables of the Properties of 
Semiconductors, Heat Capacity of Some Common Organic Compounds, Physical Properties 
of Pigments, Properties of Some Commercial Plastics, Sources of Critical Data, Selected 
Values of Dipole Moments for Molecules in the Gas Phase, Volume Properties of Ordinary 
Water, Density of Deuterium Oxide, Viscosity of Water from 0 to 100C, certain tables from 
the ASME 1967 Steam Tables, and some new Definitions and Formulas. 

In keeping with past practice, certain of the tables have been revised by use of more 
recent data and information. Among these tables are: Critical Temperatures and Pressures, 
Properties of Elementary Particles, Nuclear Spins, Moments and Magnetic Resonance Fre- 
quencies, Specific Gravity of Aqueous Invert Sugar Solutions, Derived Units from Funda- 
mental Units, Definitions and Formulas, and Far Infrared Correlation Charts. 

In addition to the revisions and additions, corrections have been made of all known errors 
which were in the 48th and earlier editions. Sincere gratitude is expressed-to all who have 
written regarding these errors or who have made suggestions for further improvement of 
the book. 

Rosert C. WEAST 
May 1968 
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Fire Precautions and Chemical Hazards 


Acetone.— Dilute with a spray of water to avoid spread of burning liquid. Use suitable 
gas mask. 


Alcohol.—See under acetone. 

Ammonia.—Use water and dilute acid. Use suitable gas mask. 

Benzol or Benzene.—Use water to coo] containers which are endangered; extinguish 
flame with sand, earth, fire-foam or carbon tetrachloride fire extinguishers. Use suitable 
gas mask. 

Calcium Carbide.—Do not use water as this generates acetylene, an inflammable and 
explosive gas; cut off electric current to avoid ignition of gas. Remove containers to a dry 
place. Use gas mask. 

Carbon Disulfide.—Use water to cool containers which are endangered; extinguish 
blaze with sand, earth, fire-foam or carbon tetrachloride fire extinguishers. Use suitable 
gas mask. 

Carbon Tetrachloride.—When a carbon tetrachloride type extinguisher is used on 
a fire in a confined space, the fire should be attacked from outside the enclosure, if pos- 
sible, or the area should be vacated immediately after the fire is out. No one should return 
to the enclosure until the air is cleared of smoke and fumes. These precautions should be 
observed regardless of the means by which the fire is extinguished, however, since fire 
in a confined space rapidly produces a toxic atmosphere. 

Do not put carbon tetrachloride on a sodium fire, violent explosions may be caused. 

Celluloid.—Use large volumes of water and sand. The smoke contains oxides of 
nitrogen which are injurious. Use suitable gas mask. 

Chlorine.—Spray with water. The pungent nature of the gas makes the use of a gas 
mask imperative. 

Collodion.—See under carbon disulfide. 

Ether.—See under carbon disulfide. 

Gasoline.—See under carbon disulfide. 

Hydrochloric Acid.—Use large volumes of water also chalk or soda. Use gas mask. 

Hydrocyanic or Prussic Acid.—Suitable gas mask is essential because of the 
extremely poisonous nature of the vapors. Provide ventilation. 

Lacquer Solvents.—See under carbon disulfide. 

Magnesium.—Do not use water. Use sand or earth to extinguish flames. Remove 
containers to a dry place. 

Nitric Acid and Oxides of Nitrogen.—Use large volumes of water. Do not use 
sand or earth. Use gas mask. 

Potassium.—Do not use water. Remove containers to a dry place. Extinguish flames 
with sand or earth. For storage, potassium is kept immersed in petroleum. 

Potassium Hydroxide.— Use large volumes of water or dilute acids. 
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FIRE PRECAUTIONS AND CHEMICAL HAZARDS 
Phosphorus.—Use water and wet sand. Use gas mask. For storage, white phosphorus 
must be kept immersed in water. Red phosphorus is less dangerous. 
Sodium.—See under potassium. 
Sodium Hydroxide.—See under potassium hydroxide. 
Sulfur.—Extinguish with water or sand. Use gas mask. 
Sulfuric Acid.—See under hydrochloric acid. 


Turpentine.—See under acetone. 
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For a complete discussion of the principles and use of mathematical tables, textbooks 
on the subject should be consulted. The following brief statements are intended to give 
only sufficient information to make possible the intelligent use of the tables, omitting 
for the most part any attempt at treating the theory and principles. 

Exponential Method of Expressing Numbers—For convenience in writing and 
manipulation, numbers are often expressed as factors of appropriate powers of 10. The 
following examples will illustrate: 


2,380,000,000. may be written 2.38 X 10° 
238. may be written 2.38 X 10? 
.238 may be written 2.38 107 
.000000238 may be written 2.38 107-7 


Logarithms—The logarithm of a number is the exponent of that power to which 
another number, the base, must be raised to give the number first named. Any positive 
number greater than 1 might serve as a base. Two have been selected, yielding two 
systems of logarithms. One base, 2.718 . . . . usually indicated by the letter e, gives rise 
to a system of logarithms convenient in higher mathematics. These are called natural, 
Napierian, or hyperbolic logarithms. Reference will be made to their use in a subsequent 
paragraph. 

The other base used is 10, giving logarithms particularly adapted to use in computa- 
tion, called common or Briggsian logarithms. Tables of logarithms given without desig- 
nation are invariably of this latter type. 

Since most numbers are irrational powers of ten, a common logarithm, in general, 
consists of an integer which is called the characteristic and an endless decimal, the 
mantissa. 

It is to be observed that the common logarithms of all numbers expressed by the same 
figures in the same order with the decimal point in different positions have different 
characteristics but the same mantissa. To illustrate:—if the decimal point stands after 
the first figure of a number, counting from the left, the characteristic is 0; if after two 
figures, it is 1; if after three figures, it is 2, and so forth. If the decimal point stands before 
the first significant figure the characteristic is —1, usually written 1; if there is one zero 
between the decimal point and the first significant figure it is 2 and so on. For example: 
log 256 = 2.40824, log 2.56 = 0.40824, log 0.256 = 1.40824, log 0.00256 = 3.40824. The 
two latter are often written log 0.256 = 9.40824 — 10, log 0.00256 = 7.40824 — 10. 

A method of determining characteristics of logarithms is to write the number with 
one figure to the left of the decimal point multiplied by the appropriate power of 10. The 
characteristic is then the exponent used. For example: 


256,000,000 = 2.56 X 108 log = 8.40824 
0.000000256 = 2.56 X 1077 log = 7.40824 or 3.40824 — 10 


Inasmuch as the characteristic may be determined by inspection the mantissas only are 
given in tables of common logarithms. 
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To find the logarithm of a number: 

For a number of four figures, take out the tabular mantissa on a line with the first 
three figures of the number and under its fourth figure. The characteristic is determined 
as previously explained. 

For a number of less than four figures, supply zeros to make a four figure number and 
take the value of the mantissa from the tables as before. For example: log 2 = log 2.000 
= 0.30103. 

For a number of more than four figures, take the tabular value of the mantissa for the 
first four figures; find the difference between this mantissa and the next greater tabular 
mantissa and multiply the difference so found by the remaining figures of the number 
as a decimal and add the product to the mantissa of the first four figures. For example: 
to find log 46.762. 


log 46.76 = 1.66987 
Tabular difference between this mantissa and that for 4677 is .00010. 


1.66987 + .2 & .00010 
1.66987 + .00002 
1.66989 


I 


. “. log 46.762 


To find the number corresponding to a given logarithm: 

If the mantissa is found exactly in the table, join the figure at the top which is directly 
above the given mantissa to the three figures on the line at the left and place the decimal 
point according to the characteristic of the logarithm. For example, log (antilogarithm) 
3.389967 = 2510. 

If the mantissa is not found exactly in the table it is necessary to interpolate. For 
example, log !'3.40028 = 2513. + ,& = 2513.5. 

The column of proportional parts at the right of each page of the table shows, under 
the heading of the various tabular differences, the parts of these differences which corre- 
spond to the digits from 1 to 9 in the fifth place. This makes it possible to take out a 
logarithm for a five figure number or to find an antilogarithm of the same number of 
significant figures with increased facility, usually by inspection. 

The following formulae express the relations on which the use of logarithms is based: 


log ab = log a + log b 


log 5 = log a — log b 
log a" = n X log a 
log v/a inne 


The following examples will serve as illustrations: 
1. 52600 X 0.00381 X 2.74 = 549.1 
log 52600 = 4.72099 
log 0.00381 = 3.58092 
log 2.74 = 0.43775 





Sum: = 2:73966 

Antilogarithm = 549.1 
The sum is the logarithm of the product, the mantissa of which is 73966. On looking 
up this mantissa in the logarithm tables we see that it corresponds to the digits 5491. 
The characteristic is 2, hence there are three figures before the decimal point. The number 


corresponding to the logarithm, called the antilogarithm, is 549.1. 
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2. 0.00123 + 52.7 = 0.00002334 An Alternative method: 
log 0.00123 = 3.08991 log 0.00123 = 7.08991 — 10 
log 52.7 = 1.72181 log 52.7 = 1.72181 
Subtracting 5.36810 5.36810 — 10 
Antilog 0.00002334 

The characteristic 5 (5. —10) shows four zeros after the decimal] point before the 

first significant figure. 

273 X 780 £ Behe 

os 592 X 760 xX 15 X 0.09 = 1.295 
log 273 = 2.43616 log 292 = 2.46538 
log 780 = 2.89209 log 760 = 2.88081 
log 15 = 1.17609 See 
log 0.09 = 2.95424 log denominator = 5.34619 
log sum = 5.45858 

log numerator = 5.45858 


log denominator = 5.34619 


subtracting = 0.112389 
antilogarithm = 1.295 


As division may be accomplished by multiplying by the reciprocal of a number, the 
above may be considerably simplified. The logarithm of the reciprocal of a number, called 
the cologarithm, is readily obtained from the table by subtracting the logarithm of the 
number from zero. This may readily be read off from the table of mantissas. Change the 
sign of the characteristic algebraically adding to it —1, then mentally subtract each 
figure of the mantissa from 9 proceeding from left to right, the last figure being sub- 
tracted from 10. The example then is: 





log 273 = 2.43616 
log 780 = 2.89209 
log 15. = 1.17609 
log 0.09 = 2.95424 
colog 292 = 3.53462 
colog 760 = 3.11919 
0.11239 
4. (0.00098)4 = 9.224 X 10-18 An alternative method: 
log 0.00098 = 4.99123 log 0.00098 = 6.99123 — 10 
4 4 
3.96492 (a) 27.96492 — 40 
Dar 16. (b) or 7.96492 — 20 
—_—_— or 13.96492 
log (0.00098)4 = 13.96492(c) 
antilog = 9.224 X 1073 antilog = 9.224 < 1078 


In the above it will be noted that the mantissa is always positive hence the multi- 
plication of the mantissa shown at (a) while (b) shows the multiplication of the charac- 


teristic. (c) is the algebraic sum. 
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5. ~°/492 = 3.455 
log 492 = 2.69197 


Dividing the logarithm by 5 gives as the logarithm of the root 0.53839 the antilogarithm 
of which is 3.455 both characteristic and mantissa being positive. When the characteristic 
is negative and not evenly divisible by the root to be taken a modification of the logarithm 
is necessary. 

6. ~/0.000372 = 

log 3.72 X 10-4 = 4.57054 (a) 
26.57054 — 30 (b) 
dividing (b) by 3 gives 8.85685 — 10 which may be written 2.85685 and is the logarithm 
of the root sought, the antilogarithm of which is 0.07192. 





ES 0.000372! = 0.000076674 8. (0.000372)—!:32 = 33642 
log 0.000372 = 4.57054 colog 0.000372 = 3.42946 
or 6.57054 — 10 1.32 
1.2 ——_—_ 
4.52689 
7.88465 — 12 antilogarithm 33642 


antilogarithm 0.000076674 


Four-Place Logarithms—This short table on two facing pages makes possible 
logarithmic computation precise to four significant figures, (three without interpolation). 
The mantissa is given complete and the proportional parts indicated for each line. 

Four-Place Antilogarithms—Some computers prefer to use separate tables for 
determining antilogarithms; the table being entered from the margins with the logarithm 
and the number being found in the body of the table. Such a table is given to accompany 
the four-place logarithms. 

Five-Place Logarithms—For computation involving five significant figures, (four 
without interpolation) the five-place table will be adequate. Since the first two figures 
will be the same for several lines of the table they are given in the first line only. The 
point at which these first two figures change is indicated by an asterisk. While space does 
not permit the proportional parts for each line, tables will be found for each tabular 
difference. 

The supplementary table following the five-place logarithms, giving seven-place loga- 
rithms for numbers of five significant figures from 10,000 to 12,000 will be found con- 
venient to increase precision and avoid the inconvenience of interpolation where the 
differences are large. 

Logarithms of the Trigonometric Functions—Logarithms of the functions are 
given for each minute from 0-360°. 

The quantity —10 is to be appended to all logarithms of the sine and cosine, to loga- 
rithms of the tangent from 0—-45° and of the cotangent from 45-90°. 

With degrees indicated at either side of the top of the page use the column headings 
at the top. With degrees stated at the bottom of the page use the column designations 
at the bottom. 

With degrees at the left (top or bottom) use the minute column at the left, and with 
degrees on the right side of the page use the minute column at the right. 

To illustrate the proper employment of headings for angles in the four quadrants— 


log sin 6° 24’ = 9.04715 — 10 log sin 186° 24’ = 9.04715 — 10 
log sin 83° 15’ = 9.99698 — 10 log sin 268° 15’ = 9.99698 — 10 
log cos 96° 41’ = 9.06589 — 10 log cos 276° 41’ = 9.06589 — 10 
log cos 173° 49’ = 9.99747 — 10 log cos 353° 49’ = 9.99747 — 10 
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For the accurate determination of values where the tabular differences are large, the 
values of CS and CT are given. The following equations indicate their use. 
To find the logarithm of the functions of an angle: 


For angles 0-3° For angles 87—90° 
log sin 6 = log 6’ — CS log cos 6 = log (90° — @)’’ — CS 
log tan 6 = log 6” — CT log cot 6 = log (90° — 06)” — CT 
log cot 6 = colog tan @ log tan 6 = colog cot 6 


To find the angle: 


For angles 0-3° For angles 87—90° 
log 6” = log sin @+ CS log (90° — 6)" = log cos 6 + CS 
log 6” = log tan 6+ CT log (90° — 6)” = log cot 6+ CT 


In the above expressions, 6’’ and (90° — @)’’ are used to indicate the value of the angles 
expressed in seconds. The values in the body of the table are the cologarithms and should 
be used as indicated above. 

The values of the logarithms 8 and T are also given in a separate table. For these the 
following relations hold: 

To find the functions of an angle. 


log sin 6 = log 0” +8 log cos 6 = log (90° — 6)” +8 
log tan @ = log 6’ + T log cot 6 = log (90° — 6)” + T 


To find the angle. 


log 0’ = log sin @—S log (90° — 0)” = log cos @ —S 
log 6’ = log tan 6 — T log (90° — 0)” = log cot @ — T 


Where the values of CS and CT are given, the angles expressed in seconds are given 
in the supplementary column at the left. 

The tabular differences are given under the headings “‘d”’ and ‘‘c.d.,”’ the latter referring 
to the common difference for the tangent and cotangent. Tables of proportional parts 
(“P.P.”’) facilitate interpolation. At the bottom of each column will be found special 
proportional parts between the tabular differences for the tangent or cotangent and those 
for the sine or cosine. These are useful when one function is to be obtained directly from 
the other without determining the angle. 

For example, suppose log tan @ is given as 9.67644 and log cos @ is required. The differ- 
ence between the given logarithm and that given in the table, 9.67622 (opposite 25° 23’), 
is 22. The tabular differences of the two logarithmic functions at this place are 32 and 6. 
In the proportional table for =, 22 corresponds to 4; this, subtracted from the tabular 
logarithmic cosine 9.95591, gives the required log cos 6 = 9.95587. 

The symbols 5 and 5 are used to indicate how the terminal 5 has been derived. F or 
example, the logarithm 8.83075 is more fully given as 8.8307495 while the value 9.40825 
is derived from 9.4082539. Thus, in rounding off to four places, a number ending in 5 
should be decreased but a number ending in 5 should be increased. 

Natural Trigonometric Functions—Values of the natural trigonometric functions 
of angles are given for each minute from 0-360°. 

For degrees indicated at the top of thc nage use the column headings at the top. For 
degrees indicated at the bottom use the column indications at the bottom. 

With degrees at the left of each block (top or bottom), use the minute column at the 
left and with degrees at the right of each block use the minute column at the right. 

Natural Functions and their Logarithms are given for angles in degrees and tenths 


from 0 to 90 degrees. 
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Natural Functions and their Logarithms are given for angles in radians and 
hundredths, from 0 to 2 radians. 

Haversines— Values of (1 — cos 6)/2 for angles between 0 and 180° are given to four 
significant figures. The four-place mantissas of the logarithms of the haversines are also 
given. The correct characteristic must be provided in each case. 

The listed values of the haversines were derived from values which were computed to 
seven significant figures. The logarithms were independently derived from the more exact 
values of the haversines and are, therefore, in many cases not the exact value of the 
logarithm of the haversine as listed. This is notably true at the beginning of the table 
where the logarithm can be given with more exactness than the function. 

Natural Logarithms—The natural logarithms of numbers from 0.000 to 999. are 
given in a group of four tables. The method of finding logarithms of numbers not included 
in the tables is indicated at the beginning of the third page. A convenient table of con- 
stants occurs at the top of the fourth page. 

The first page gives the natural logarithms of numbers from 0.000 to 0.499. Since the 
characteristics change rapidly for the smaller numbers, they are indicated above the 
mantissa in the first line. In the second and following lines the characteristics are given 
at the left only. For example, log. 0.004 = —5.52146; log, 0.014 = —4.26870. 

The succeeding pages give the natural logarithms of numbers up to 999. 

Exponential Functions— Values of e*, log e? and e~* where e is the base of the natural 
system of logarithms 2.71828 . . . and x has values from 0 to 10. Facilitating the solu- 
tion of exponential equations, these tables also serve as a table of natural or Napierian 
antilogarithms. For instance if the logarithm or exponent « = 3.26 the corresponding 
number or value of e* is 26.050. Its reciprocal e~* is .038388. 

Hyperbolic Functions—The table gives the values and logarithms of the hyperbolic 
sine x, cosine x, tangent x and cotangent «x for values of x from 0 to 10. 

Degrees-Radians—This table gives the value in radians to five significant figures; for 
each 10 minutes from 0° 0’ to 90° 0’; for each degree from 90 to 180; for each 10 degrees 
from 180 to 480. Values are also given for each minute from 0-60’ and for each second 
from 0-60”. 

Tables are also provided to facilitate changing from degrees and decimal fractions to 
radians, from decimal fractions of a degree to minutes and seconds and the reverse 
operations. 

Numerical Tables—The first section gives the reciprocals of numbers from 0 to 1000 
and circumferences and areas of circles with diameters having these values. Reciprocals 
and circumferences for values not listed can be obtained by an appropriate shift of the 
decimal point. 

The second section is devoted to squares, cubes and roots. The squares and cubes 
from 1 to 1000 are given exactly. The roots are given to seven significant figures. Since the 
square roots of 10n are given, values of the square roots from 1 to 10,000 may be found 
directly. For the square roots of numbers below and above this range, use may be made 
of the following relations: 4/100n = 10 ~/n; 1/1000n = 10 V 100; Van = sy 4/10n; 
Vrhgn = to V0; Vago = tbo V10n. For example, the square root of 0.268 may be 
found by using the form, 1/0.268 = y}9 1/10 X 268. The tabular value for the square 
root of 10n for 268 is 51.76872. Hence, the desired root is 0.5176872. 

Values of cube roots for all numbers from 1 to 100,000 will be found directly in the table. 
Cube roots for numbers above or below this range will be found from the following 
relations: ¥/1000n = 10 Wn; ¥/10,000n = 10 ¥/10n; ¥7100,000n = 10 /100n; +/ an 
= yo V100n; Wrign = to W100; Wryon = ty W/n. For example, the cube root of 
731,000 may be found by using the form, ¥/731,000 = 10 3/731. The tabular value of 
the root for 731 is 9.008223. The desired root is, therefore, 90.08223. 
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Powers of Numbers—This table is given to supplement the values of squares and 
cubes of numbers found in the preceding numerical table. The larger numbers are ex- 
pressed exponentially to at least seven significant figures. The approximate value written 
as a whole number may be obtained by shifting the decimal point to the right by the num- 
ber of places indicated in the exponent of 10 shown at the head of each group of values. 
For example: the approximate value of 33° is found in the table as 14.064086 « 10". 
Written as a whole number it is 1,406,408,600,000. 

Factorials and their Logarithms—The product n X (n — 1) X (n — 2) X - 

X 1 is called factorial n, expressed as n! or In. For example: factorial5 = 5X 4 * 3 X 
2X 1 = 120. Factorials are very often met with in series. For purposes of computation 
in such cases the table giving the values of the factorials and of their logarithms for 
numbers from 1 to 100 is provided. The values of the factorials are expressed exponentially 
to 5 significant figures. 

A brief table of exact values and reciprocals of factorials is to be found on page A-91. 

Factors for Computing Probable Errors—The probable error of a series of n 
measures Qi, dz, @3 . . . An, the mean of which is m, is given by the expression, 

e= PS = 4/ (n= oe (eee)? le? = a,)* 
V/n—1 
The probable error of the mean is, 
es 0.6745 
V1 1) 


The following approximate equations are convenient forms for computation, 











a/(m — ay)? + (m — ar)? +--+: (Mm — an)? 


V n(n — 1) 
pe ysis oe 





n/n —1 


The symbol 2d represents the arithmetical sum of the deviations. 

For convenience in computing the probable error the value of several of the factors 
involved is given for values of m from 2 to 100. 

Probability of Occurrence of Deviations—The significance of deviations is indi- 
cated by this table. The probability of occurrence of deviations as great as or greater than 
any specific value is given for various ratios of deviation to probable error and also with 
respect to the standard deviation o. The probability of occurrence is stated in per cent 
or chances in 100. The odds against occurrence are also stated. The probable error is 
0.6745 X (c). 

Normal Curve of Error—lIf, for a large number of observations, the frequency y, of 
the occurrence of an error of magnitude ¢ be plotted, a curve results whose equation may 
be written, 


The area, ordinates and derivatives for this curve given in the table are useful in the 
treatment of observational data. A text on statistical methods should be consulted for 


a complete explanation. 
Factors and Primes—The table presents the prime factors of all factorable numbers 


and the logarithms of all prime numbers from 1 to 2000. 
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Inches Centimeters Centimeters Inches 
1 2.54 1 0.393701 
2 5.08 2 0.787402 
3 7.62 3 1.181103 
4 10.16 4 1.574804 
5 12.70 5 1.968505 
6 15.24 6 2.362206 
7 17.78 is 2.755907 
8 20.32 8 3.149608 
9 22.86 9 3.543309 
Feet Meters Meters Feet 
1 0.3048 1 3.280840 
Ps 0.6096 2 6.561680 
3 0.9144 43 9.842520 
4 1.2192 4 13.123360 
5 1.5240 5 16.404200 
6 1, 8288 6 19.685040 
1 2.1336 7 22 .965880 
8 2.4384 8 26 .246720 
9 2.7432 9 29 .527560 
Yards Meters Meters Yards 
1 0.9144 1 1.0936133 
2 1.8288 2 2.1872266 
3 2.7432 3 3. 2808399 
4 3.6576 4 4.3744532 
5 4.5720 Dp 5 .4680665 
6 5.4864 6 6 .5616798 
us 6.4008 7 7.6552931 
8 7.3152 8 8.7489064 
9 8.2296 9 9. 8425197 
Miles (Statute) Kilometers Kilometers Miles 
1 1.609344 1 0.6213712 
2 3.218688 2 1.2427424 
3 4, 828032 3 1.8641136 
4 6.437376 4 2.4854848 
5 8.046720 5 3.1068560 
6 9.656064 6 3.7282272 
Uh 11. 265408 ts 4.3495984 
8 12.874752 8 4.9709696 
9 14.484096 9 5 .5923408 
Pounds (av) Kilograms Kilograms Pounds (av) 
1 0.45359237 1 2. 2046226 
2 0.90718474 2 4.4092452 
3 1.36077711 3 6.6138678 
4 1.81436948 4 8.8184904 
5 2.26796185 5 11.0231130 
6 2.72155422 6 13. 2277356 
7 3.17514659 ‘j 15 .4323582 
8 3.62873896 8 17.6369808 
9 4, 08233133 9 19. 8416034 


Conversion Factors 
U. S. AND METRIC UNITS 


Each unit in bold face type is followed by its equivalent in other units of the same quantity. 


Acre—0.0015625 square mile (statute); 4.3560 X 
10* square feet; 0.40468564 hectare. 

Bushel—(U. S.)—1.244456 cubic feet; 2150.42 
Ae inches; 0.035239 cubic meter; 35.23808 
iters. 

Centimeter—0.0328084 foot; 0.393701 inch. 

Circular Mil—7.853982 X 10-7 square inches; 
5.067075 X 10~® square centimeters. 

Cubic Centimeter—0.061024 cubic inch; 0.270512 
dram (U. S. fluid); 16.230664 minims (U. S.); 
0.999972 milliliter. 

Cubic Foot—0.803564 bushel (U. 8.); 7.480520 
gallons (U. S. liquid); 0.028317 cubic meter; 
28.316085 liters. 

Cubic Inch—16.387064 cubic centimeters. 

Cubic Meter—35.314667 cubic feet; 264.17205 
gallons (U.S. liquid). 

Foot—0.3048 meter. 

Gallon (U. S. liquid)—0.1336816 cubic foot; 
0.832675 gallon (British); 231 cubic inches: 
0.0037854 cubic meter; 3.785306 liters. 

Grain—0.06479891 gram. 

Gram—0.00220462 pound (avoirdupois) ; 0.035274 
ounce (avoirdupois); 15.432358 grains. 

Hecrareren gi A0D4 acres; 1.07639 X 10° square 
ect. 

Inch—2.54 centimeters. 

Kilogram—2.204623 pounds (avoirdupois). 


Kilometer—0.621371 mile (statute). 

Liter—0.264179 gallon (U. S. liquid); 0.0353157 
cubic foot; 1.056718 quarts (U. 8S. liquid). 

Meter—1.093613 yards; 3.280840 feet; 39.37008 
inches. 

Mile (statute)—1.609344 kilometers. 

Ounce (U. S. fluid)—1.804688 cubic inches; 
29.573730 cubic centimeters. 

Ounce (avoirdupois)—28.349523 grams. 

Ounce (apothecary or troy)—31.103486 grams. 

Pint (U. S. liquid)—0.473163 liter; 473.17647 
cubic centimeters. 

Pound (avoirdupois)—0.453592 kilogram; 453.- 
59237 grams. 

Pound (apothecary or troy)—0.3732417 kilo- 
gram, 373.24172 grams. 

Quart (U.S. dry)—1.10119 liters. 

Quart (liquid)—0.946326 liter. 

Radian—57.295779 degrees. 

Rod—5.0292 meters. 

Square Centimeter—0.155000 square inch. 

Square Foot—0.09290304 square meter. 

Square Inch—645.16 square millimeters. 

Square Meter—10.763910 square feet. 

Square Yard—0.836127 square meter. 

Ton (short)—907.18474 kilograms. 

Yard—0.9144 meter. 


NUMERICAL CONSTANTS 


a Constants 


85696 71875 
05702 51464 
80755 00134 
67681 89881 
69428 05253 


46474 90557 
92001 28864 


66249 77572 47093 69995 
46086 74458 11131 03176 
00781 31803 15570 55184 
60508 22943 97005 80366 
36420 76011 01488 62877 


37694 
70150 
36025 
46210 
81038 
49935 
82274 
19069 


mw = 3.14159 26535 89793 23846 26433 83279 50288 41971 69399 37510 
1/r = 0.31830 98861 83790 67153 77675 26745 02872 40689 19291 48091 
mw? = 9.86960 44010 89358 61883 44909 99876 15113 53136 99407 24079 
loge r = 1.14472 98858 49400 17414 34273 51353 05871 16472 94812 91531 
logio = 0.49714 98726 94133 85435 12682 88290 89887 36516 78324 38044 
login V/2r = 0.39908 99341 79057 52478 25035 91507 69595 02099 34102 92127 
Logarithmic Constants 
e = 2.71828 18284 59045 23536 02874 71352 
1/e = 0.36787 94411 71442 32159 55237 70161 
e? = 7.38905 60989 30650 22723 04274 60575 
M = logi e = 0.43429 44819 03251 82765 11289 18916 
1/M = loge 10 = 2.30258 50929 94045 68401 79914 54684 
logio M = 9.63778 43113 00536 78912 29674 98565 — 10 
Miscellaneous 7 and e Constants 
we = 22.45915 77183 61045 47342 71522 
e” = 23.14069 26327 79269 00572 90864 
e™ = 0.04321 39182 63772 24977 44177 
e/2™ = 4.81047 73809 65351 65547 30357 
t= e773 = 0.20787 95763 50761 90854 69556 
Numerical Constants 
1/2 = 1.41421 35623 73095 04880 16887 24209 69807 
V2 = 1.25992 10498 94873 16476 72106 07278 22835 
loge 2 = 0.69314 71805 59945 30941 72321 21458 17656 
logio 2 = 0.30102 99956 63981 19521 37388 94724 49302 
V3 = 1.73205 08075 68877 29352 74463 41505 87236 
V/3 = 1.44224 95703 07408 38232 16383 10780 10958 83918 69253 
loge 3 = 1.09861 22886 68109 69139 52452 36922 52570 
logio 3 = 0.47712 12547 19662 43729 50279 03255 11530 
Miscellaneous 
Euler’s Constant y = 0.57721 56649 01532 86061 
loge y = —0.54953 93129 81644 82234 


Golden Ratio ¢ = 





Numbers Containing + 


1.61803 39887 49894 84820 45868 34365 63811 77203 09180 





az = 3.14159 26536 logio t = 0.49714 98727 loge = 1.14472 98858 
Number Logarithm Number Logarithm 

7 3.1415 927 0.4971 499 nw? 9.8696 044 0.9942 997 
Qar 6.2831 853 0.7981 799 Qa? 19.7392 088 1.2953 297 
30 9.4247 780 0.9742 711 An? 39.4784 176 1.5963 597 
4a 12.5663 706 1.0992 099 1/x? 0.1013 212 9.0057 003 — 10 
Sar 25.1327 412 1.4002 399 1/ (272) 0.0506 606 8.7046 703 — 10 
x/2 1.5707 963 0.1961 199 1/(47n2) 0.0253 303 8.4036 403 — 10 
a/3 1.0471 976 0.0200 286 7 1.7724 539 0.2485 749 
a/4 0.7853 982 9.8950 899 — 10 V/ 7/4 or 0.8862 269 9.9475 449 — 10 
x/6 0.5235 988 9.7189 986 — 10 V 1/2 
1/8 0.3926 991 9.5940 599 — 10 V 7/4 0.4431 135 9.6465 149 — 10 
2/3 2.0943 951 0.3210 586 V 7/2 1.2533 141 0.0980 599 
4n/3 4.1887 902 0.6220 886 V/ 2/4 0.7978 846 9.9019 401 — 10 
1/x 0.3183 099 9.5028 501 — 10 wt 31.0062 767 1.4914 496 
2Q/x 0.6366 198 9.8038 801 — 10 Ven 1.4645.919 0.1657 166 
4/q 1.2732 395 0.1049 101 Vx 0.6827 841 9.8342 834 — 10 
1/(2r) 0.1591 549 9.2018 201 — 10 Vt 2.1450 294 0.3314 332 
1/(41) 0.0795 775 8.9007 901 — 10 V/V 0.5641 896 9.7514 251 — 10 
1/(67) 0.0530 516 8.7246 989 — 10 1/\/20 0.3989 423 9.6009 101 — 10 
1/(871) 0.0397 887 8.5997 601 — 10 2/ Va 1.1283 792 0.0524 551 
1/180 0.0174 533 8.2418 774 — 10 
180/71 57.2957 795 1.7581 226 

















Change of Base 


loga « = log, x/log, a 
logio x = log. x/log, 10 








log. « = 1/M logio x = 2.80258 50930 logio x 
login x = M log. x = 0.43429 44819 log. x 
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log. x = logio x/logio e 


MISCELLANEOUS CONSTANTS 


Equatorial radius of the earth = 6378.388 km = 3963.34 miles (statute). 

Polar radius of the earth, 6356.912 km = 3949.99 miles (statute). 

1 degree of latitude at 40° = 69 miles. 

1 international nautical mile = 1.15078 miles (statute) = 1852 m = 6076.115 ft. 

Mean density of the earth = 5.522 g/cm* = 344.7 Ib/ft®. 

Constant of gravitation, 6.673 + 0.003 * 107° cm*/g X sec?. 

Acceleration due to gravity at sea level, latitude 45° = 980.621 cm/sec? = 32.1725 ft/sec?. 
Length of seconds pendulum at sea level, latitude 45° = 99.3574 em = 39.1171 in. 

1 knot (international) = 101.269 ft/min = 1.6878 ft/sec = 1.1508 miles (statute) /hr. 
1 micron = 1074 cm. 

1 Angstrom 1078 cm. 

Mass of hydrogen atom = (1.67339 + 0.00031) X 10~*4 g. 

Avogadro’s number = (6.02257 + 0.00009) x 10~23/g mole. 

Planck’s constant = (6.62554 + 0.00015) 107’ erg-sec. 

Density of mercury at 0° C = 13.5955 g ml. 

Density of water at 3.98° C = 1.000000 g/ml. 

Density, maximum, of water, at 3.98° C = 0.999973 g/cm’. 

Density of dry air at 0° C, 760 mm = 1.2929 g/liter. 

Velocity of sound in dry air at 0° C = 331.36 m/sec = 1087.1 ft/sec. 

Velocity of light in vacuum = 2.997925 + 0.000002) 101° cm/sec. 

Heat of fusion of water 0° C = 79.71 cal/g. 

Heat of vaporization of water 100° C = 539.55 cal/g. 

Electrochemical equivalent of silver 0.001118 g/sec international amp. 

Absolute wave length of red cadmium light in air at 15° C, 760 mm pressure = 6438.4696 A 
Wave length of orange-red line of krypton 86 = 6057.802 A. 

Gas Constant = 8.31432 + 0.00034 X 107 erg (g mole)~! deg}. 
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DECIMAL EQUIVALENTS OF COMMON FRACTIONS 


























1/64 = 0.015 625 11/32 22/64 = 0.343 75 43/64 = 0.671 875 
1/32 2/64 = .031 25 23/64 = .359 875 11/16 22/32 44/64 = .687 5 
3/64 = .046 875 3/8 12/32 24/64 = .375 45/64 = .703 125 
1/16 2/32 4/64 = .062 5 25/64 = .390 625 23/32 46/64 = .718 75 
5/64 = .078 125 13/32 26/64 = .406 25 47/64 = .734 375 
3/32 6/64 = .093 75 27/64 = .421 875 3/4 24/32 48/64 = .75 
7/64 = .109 375 7/16 14/32 28/64 = .487 5 49/64 = .765 625 
1/8 4/32 8/64 = .125 29/64 = .453 125 25/32 50/64 = .781 25 
9/64 = .140 625 15/32 30/64 = .468 75 51/64 = .796 875 
5/32 10/64 = 156 25 31/64 = .484 375 13/16 26/32 52/64 = .812 5 
11/64 = 171 875 1/2 16/82 32/64.= .50 53/64 = .828 125 
3/16 6/32 12/64 = .187 5 33/64 = .515 625 27/32 54/64 = .843 75 
13/64 = .208 125 17/32 34/64 = 531 25 55/64 = .859 375 
7/32 14/64 = .218 75 35/64 = 546 875 7/8 28/32 56/64 = .875 
15/64 = .234 375 9/16 18/32 36/64 = .562 5 57/64 = .890 625 
1/4 8/32 16/64 = .25 37/64 = .578 125 29/32 58/64 = 906 25 
17/64 = .265 625 19/32 38/64 = .593 75 59/64 = 921 875 
9/32 18/64 = .281 25 39/64 = .609 375 15/16 30/32 60/64 = .937 5 
9/64 = .296 875 5/8 20/32 40/64 = .625 61/64 = 953 125 
5/16 10/32 20/64 = .312 5 41/64 = .640 625 31/32 62/64 = 968 75 
21/64 = :82825 21/32 42/64 = 656 25 63/64 = 984 375 
MULTIPLES OF 3 
7 Il 4n? I (2n)2 =t( 22) (ge Bhen( Bee) car 
er ant 1) (Qn — 1)(2n + 1) us a 5 Brae 
n=1 m= 
n n i 7) n zs n ee n n w 
5) 2 ‘ao D) 
1 | 1.57079 63268 || 26 | 40.84070 44967 || 51 | 80.11061 26665 || 76 | 119.38052 08364 
2 | 3.14159 26536 || 27 | 42.41150 08235 || 52 | 81.68140 89933 || 77 | 120.95131 71632 
3 | 4.71238 89804 || 28 | 43.98229 71503 || 53 | 83.25220 53201 || 78 | 122.52211 34900 
4 | 6.28318 53072 || 29 | 45.55309 34771 || 54 | 84.82300 16469 || 79 | 124.09290 98168 
5 | 7.85398 16340 || 30 | 47.12388 98038 || 55 | 86.39379 79737 || 80 | 125.66370 61436 
6 | 9.42477 79608 || 31 | 48.69468 61306 || 56 | 87.96459 43005 || 81 | 127.23450 24704 
7 | 10.99557 42876 || 32 | 50.26548 24574 || 57 | 89.53539 06273 || 82 | 128.80529 87972 
8 | 12.56637 06144 || 33 | 51.83627 87842 || 58 | 91.10618 69541 || 83 | 130.37609 51240 
9 | 14.13716 69412 || 34 | 53.40707 51110 || 59 | 92.67698 32809 || 84 | 131.94689 14508 
10 | 15.70796 32679 || 35 | 54.97787 14378 || 60 | 94.24777 96077 || 85 | 133.51768 77776 
11 | 17.27875 95947 || 36 | 56.54866 77646 || 61 | 95.81857 59345 || 86 | 135.08848 41044 
12 | 18.84955 59215 || 37 | 58.11946 40914 || 62 | 97.38937 22613 || 87 | 136.65928 04312 
13 | 20.42035 22483 || 38 | 59.69026 04182 || 63 | 98.96016 85881 || 88 | 138.23007 67580 
14 | 21.99114 85751 || 39 | 61.26105 67450 || 64 | 100.53096 49149 || 89 | 139.80087 30847 
15 | 23.56194 49019 || 40 | 62.83185 30718 || 65 | 102.10176 12417 || 90 | 141.37166 94115 
16 | 25.13274 12287 || 41 | 64.40264 93986 || 66 | 103.67255 75685 || 91 | 142.94246 57383 
17 | 26.70353 75555 || 42 | 65.97344 57254 || 67 | 105.24335 38953 || 92 | 144.51326 20651 
18 | 28.27433 38823 || 43 | 67.54424 20522 || 68 | 106.81415 02221 || 93 | 146.08405 83919 
19 | 29.84513 02091 || 44 | 69.11503 83790 || 69 | 108.38494 65488 || 94 | 147.65485 47187 
20 | 31.41592 65359 || 45 | 70.68583 47058 || 70 | 109.95574 28756 || 95 | 149.22565 10455 
21 | 32.98672 28627 || 46 | 72.25663 10326 || 71 | 111.52653 92024 || 96 | 150.79644 73723 
22 | 34.55751 91895 || 47 | 73.82742 73594 || 72 | 113.09733 55292 || 97 | 152.36724 36991 
23 | 36.12831 55163 || 48 | 75.39822 36862 || 73 | 114.66813 18560 || 98 | 153.93804 00259 
24 | 37.69911 18431 || 49 | 76.96902 00129 || 74 | 116.23892 81828 || 99 | 155.50883 63527 
25 | 39.26990 81699 || 50 | 78.53981 63397 || 75 | 117.80972 45096 ||100 | 157.07963 26795 
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FOUR-PLACE LOGARITHMS 


Proportional Parts 




















N 0 1 2 3 4 5 6 7 8 0 Lice” See oe Gg 7 6g 9 
10 0000 0043 0086 0128 0170 0212 0253 0294 0334 0374 *4 8 12 17 21 25 29 33 37 
11 0414 0453 0492 0531 0569 0607 0645 0682 0719 0755 4 811 15 19 23 26 30 34 
12 0792 0828 0864 0899 0934 0969 1004 1038 1072 1106 3 710 14 17 21 24 28 31 
13 1139 1173 1206 1239 1271 1303 1335 1367 1399 1430 3 6 10 13 16 19 23 26 29 
14 1461 1492 1523 1553 1584 1614 1644 1673 1703 1732 38 6 9 12°15 18 21 24 27 
15 1761 1790 1818 1847 1875 1903 1931 1959 1987 2014 *3 6 8 11 14 17 20 22 25 
16 2041 2068 2095 2122 2148 2175 2201 2227 2253 2279 Demo) O ole Se lGut Se 215 24 
17 2304 2330 2355 2380 2405 2430 2455 2480 2504 2529 2.00) & LOZ oe 7220) 22 
18 2553 2577 2601 2625 2648 2672 2695 2718 2742 2765 2, i OZ IA MGR ORT 
19 2788 2810 2833 2856 2878 2900 2923 2945 2967 2989 2A 7 oO) VSG st Se 20 
20 3010 3032 3054 3075 3096 3118 3139 3160 3181 3201 24% Go So tie Sato tierg 
21 3222 3243 3263 3284 3304 3324 3345 3365 3385 3404 2 4 6 8 10 12 14 16 18 
22 3424 3444 3464 3483 3502 3522 3541 3560 3579 3598 2 4-6, 8 10 12:14 15 17 
23 3617 3636 3655 3674 3692 3711 3729 3747 3766 3784 2 4.6) 7 OV NS Stoel ys, 
24 3802 3820 3838 3856 3874 3892 3909 3927 3945 3962 2, 4 5 7 9 D1 12514 16 
25 3979 3997 4014 4031 4048 4065 4082 4099 4116 4133 23 9 OCLORZ SAS 
26 4150 4166 4183 4200 4216 4232. 4249 4265 4281 4298 2. ot Ou Ws Soe tORTIE 1S 1G 
27 4314 4330 4346 4362 4378 4393 4409 4425 4440 4456 Purim oy ter  ANM iley ie! 
28 4472 4487 4502 4518 4533 4548 4564 4579 4594 4609 Dae Dig 20) ieee Oli Site Leh 2: 
29 4624 4639 4654 4669 4683 4698 4713 4728 4742 4757 L 3) 4.6) 7S 8012S 
30 4771 4786 4800 4814 4829 4843 4857 4871 4886 4900 Si 4 Gres) “9 MOMI RS 
31 4914 4928 4942 4955 4969 4983 4997 5011 5024 5038 L sei Gen. oo. O tie? 
32 5051 5065 5079 5092 5105 5119 5132 5145 5159 5172 153) 405 TES ee Only 2 
33 5185 5198 5211 5224 5237 5250 5263 5276 5289 5302 JISS0 45 ORS ee LOR 2 
34 5315 5328 5340 5353 5366 5378 5391 5403 5416 5428 Leo! (Soe OR Boe oe One 
35 5441 5453 5465 5478 5490 5502 5514 5527 5539 5551 Ly 62 4a, be Gee oe LOL 
36 5563 5575 5587 5599 5611 5623 5635 5647 5658 5670 LSS) Ege. G7 Bree ea OA 
37 5682 5694 5705 5717 5729 5740 5752 5763 5775 5786 1oe2 Seta, OmseeOp on LU 
38 5798 5809 5821 5832 5843 5855 5866 5877 5888 5899 Ljp42% Si boa Gente See oLo 
39 5911 5922 5933 5944 5955 5966 5977 5988 5999 6010 1902) S104) SORT Si To 10 
40 6021 6031 6042 6053 6064 6075 6085 6096 6107 6117 Veo 2i) 3; ate Dues oops 9) LO 
41 6128 6138 6149 6160 6170 6180 6191 6201 6212 6222 pee, Sepde SapOle Tacs 9 
42 6232 6243 6253 6263 6274 6284 6294 6304 6314 6325 Leo2) (3) a SPOe ass: 
43 6335 6345 6355 6365 6375 6385 6395 6405 6415 6425 2s, Oh (SP Oe eee 
44 6435 6444 6454 6464 6474 6484 6493 6503 6513 6522 lL g2) Sptty SenGecland- 32 
45 6532 6542 6551 6561 6571 6580 6590 6599 6609 6618 192° Sakae De Ge eid 
46 6628 6637 6646 6656 6665 6675 6684 6693 6702 6712 LD 2 Soe, be Oey ie te 
47 6721 6730 6739 6749 6758 6767 6776 6785 6794 6803 de A's Oe Ge das 
48 6812 6821 6830 6839 6848 6857 6866 6875 6884 6893 lyp2) Siad> 4b eOae tT SS 
49 6902 6911 6920 6928 6937 6946 6955 6964 6972 6981 Lit2Z) Qetde 4US Ska SS 
50 6990 6998 7007 7016 7024 7033 7042 7050 7059 7067 bag Siete Sa mommOmse (1 on 
51 7076 7084 7093 7101 7110 7118 7126 7135 71438 7152 ly 2) 3, oe onOm a co 
52 7160 7168 7177 7185 7193 7202 7210 7218 7226 7235 Vig (2 Wao eee Oe OME ORCL, 
53 7243 7251 7259 7267 7275 7284 7292 7300 7308 7316 li 2) 2 VS Oe Oma 
54 7324 7332 7340 7348 7356 7364 7372 7380 7388 7396 Li 2s 2 Oo) ae Or Om On ad 
N 0 1 2 3 4 5 6 7 8 9 ea ope Ce YM eC Roy Ake 





* Interpolation in this section of the table is inaccurate. 
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FOUR-PLACE LOGARITHMS (Continued) 

















, Proportional Parts 
N 0 1 2 3 4 5 6 7 8 9 ay ae ta Gy ee ae 
55 7404 7412 7419 7427 7435 7443 7451 7459 7466 7474 VSO OP SSR TRED SCS 16 Eee 
56 7482 7490 7497 7505 7513 7520 7528 7536 7543 7551 eee PS amebeno 1688s 
57 7559 7566 7574 7582 7589 7597 7604 7612 7619 7627 P22 3" Ae atb: (6 Ra 
58 7634 7642 7649 7657 7664 7672 7679 7686 7694 7701 CAS E2053 ae eb G2 47. 
59 DLOONTALG (2d Kola vas 7745 7752 7760 7767 7774 Le 2 oa ce: 42 eb 167 27 
60 7782 7789 7796 7803 7810 7818 7825 7832 7839 7846 WAIST 4rd 5 tO RIG 
61 7853 7860 7868 7875 7882 7889 7896 7903 7910 7917 Ie A192ES ate Eb GG 
62 7924 7931 7938 7945 7952 7959 7966 7973 7980 7987 Iai e24 GS nts }6RI6 
63 7993 8000 8007 8014 8021 8028 8035 8041 8048 8055 ee ah Tie Bel eck Ge ay 
64 8062 8069 8075 8082 8089 8096 8102 8109 8116 8122 ih al 3} ay bh 2h Gy ay 
65 8129 8136 8142 8149 8156 8162 8169 8176 8182 8189 TE Re 230 FERAL: VOTES 
66 8195 8202 8209 8215 8222 8228 8235 8241 8248 8254 TO tba 58 SB Ritesh rOat6 
67 8261 8267 8274 8280 8287 8293 8299 8306 8312 8319 1 ee 2) BS EB aYARZS: FO REO 
68 8325 8331 8338 8344 8351 8357 8363 8370 8376 8382 Uo thes2; G35 eS rA Se Fo Er6 
69 8388 8395 8401 8407 8414 8420 8426 8482 8439 8445 My, Pee eRe ay 
70 8451 8457 8463 8470 8476 8482 8488 8494 8500 8506 LS Ngs2) a2ipsez4 iss: FO RtG 
71 8513 8519 8525 8531 8537 8543 8549 8555 8561 8567 ISP 12 Poh aoa eos bees 
72 8573 8579 8585 8591 8597 8603 8609 8615 8621 8627 eS 2 aoe es Pee 
73 8633 8639 8645 8651 8657 8663 8669 8675 8681 8686 1 lee 22 82? 2S re eB O85 
14: 8692 8698 8704 8710 8716 8722 8727 8733 8739 8745 Te ail 9 OR By 2 eh GS is 
75 8751 8756 8762 8768 8774 8779 8785 8791 8797 8802 TEs eee2) U2 0 roie3 4: 85 ae 
76 8808 8814 8820 8825 8831 8837 8842 8848 8854 8859 INT 127 O26 eS ss PS eS 
a 8865 8871 8876 8882 8887 8893 8899 8904 8910 8915 DMG p22 es eas FA eeS 
78 8921 8927 8932 8938 8943 8949 8954 8960 8965 8971 1D Pees i253 ous ae 
79 8976 8982 8987 8993 8998 9004 9009 9015 9020 9025 en OR ey as LY vk iis 
80 9031 9036 9042 9047 9053 9058 9063 9069 9074 9079 DER SOA Bay rays bet ae Bee ofa) 
81 9085 9090 9096 9101 9106 9112 9117 9122 9128 9133 TOT AS2AR OR SS 53 ors 0 as 
82 9138 9143 9149 9154 9159 9165 9170 9175 9180 9186 ES ee Ds S33 Ese FAs 
83 9191 9196 9201 9206 9212 9217 9222 9227 9232 9238 Tee. 22) esnsie4 geo 
84 9243 9248 9253 9258 9263 9269 9274 9279 9284 9289 i Si Ae eh ae Zh Zh 
85 9294 9299 9304 9309 9315 9320 9325 9330 9335 9340 1S 22h cseeseas 5495 
86 9345 9350 9355 9360 9365 9370 9375 9380 9385 9390 a Gane PA ON wists <2 ge eh Ae 
87 9395 9400 9405 9410 9415 9420 9425 94380 94385 9440 ORR A2 Fea aS: eae: 
88 9445 9450 9455 9460 9465 9469 9474 9479 9484 9489 OP Fests apo eS Kee 
89 9494 9499 9504 9509 9513 9518 9523 9528 9533 9538 OT Malaga PPO ahs Be vA arth 
90 9542 9547 9552 9557 9562 9566 9571 9576 9581 9586 Oby HARING 2h EO Se3RSS: 24 es 
91 9590 9595 9600 9605 9609 9614 9619 9624 9628 9633 ORs ele 2 eS aS) 4 ee 
92 9638 9643 9647 9652 9657 9661 9666 9671 9675 9680 Om, Ueeriye 2 s2pesas f4 aes 
93 9685 9689 9694 9699 9703 9708 9713 9717 9722 9727 Oat DeAlrt2? £23837 34 ee 
94 9731 9736 9741 9745 9750 9754 9759 9763 9768 9773 (0) tl MR Oe PAT ee Bhar ee At 
95 9777 9782 9786 9791 9795 9800 9805 9809 9814 9818 OSU eel E26 e238 ks 64 gat 
96 9823 9827 9832 9836 9841 9845 9850 9854 9859 9863 Oe TRIE) Fee eS eae 
97 9868 9872 9877 9881 9886 9890 9894 9899 9903 9908 OG) DarliG2? t 23 4 gee 
98 9912 9917 9921 9926 9930 9934 9939 9943 9948 9952 ODF a IDs BO Beers © 54 ed: 
99 9956 9961 9965 9969 9974 9978 9983 9987 9991 9996 (QP ab Sah GE ep By Sy Bid! 
N 0 if 2 3 4 5 6 7 8 9 12 3.004 Bt iG OE ee Se 9 
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*FOUR-PLACE COMMON LOGARITHMS OF DECIMAL FRACTIONS 


eee 











N 0 1 2 3 4 5 6 7 8 9 
.10 —1.000 —.9957 — .9914 —.9872 — .9830 — .9788 — .9747 —.9706 —.9666 — .9626 
lil — .9586 —.9547 —.9508 — .9469 — .9431 — 9393 — .9355 —.9318 — .9281 — .9245 
m2 — 9208 —.9172 — .9136 —.9101 — .9066 — .9031 — .8996 — .8962 — .8928 — .8894 
13 — .8861 — .8827 — .8794 —.8761 — .8729 — 8697 — .8665 — .8633 — .8601 — .8570 
14 — .8539 —.8508 —.8477 — .8447 — .8416 — .8386 — .8356 — .8327 — .8297 — .8268 
15 — .8239 — .8210 —.8182 —.8153 — .8125 — .8097 —.8069 —.8041 — .8013 — .7986 
16 — .7959 —.7932 —.7905 —.7878 — .7852 — .7825 —.7799 —.7773 —.7747 —.7721 
cals — .7696 —.7670 —.7645 —.7620 —.7595 — .7570 —.7545 —.7520 —.7496 — .7471 
18 — .7447 — .7423 — .7399 —.7375 — .7352 — .7328 —.7305 —.7282 —.7258 — .7235 
19 —.7212 —.7190 —.7167 —.7144 — .7122 — .7100 —.7077 —.7055 —.7033 —.7011 
.20 — 6990 — .6968 — .6946 — .6925 — .6904 — .6882 — .6861 — .6840 — .6819 — .6799 
21 — .6778 —.6757 — .6737 — .6716 — .6696 — .6676 — .6655 — .6635 — .6615 — .6596 
22 — .6576 — .6556 — .6536 — .6517 — .6498 — .6478 — .6459 — .6440 — .6421 — .6402 
.23 — .6383 — .6364 — .6345 — .6326 — .6308 — 6289 — .6271 — .6253 — .6234 — .6216 
.24 — .6198 — .6180 —.6162 — .6144 — .6126 — 6108 —.6091 —.6073 — .6055 — .6038 
25 — .6021 — .6003 —.5986 — .5969 — .5952 — .5935 —.5918 —.5901 — .5884 — .5867 
26 — .56850 — .5834 — .5817 — .5800 — .5784 — .5768 —.5751 —.5735 —.5719 — .5702 
.27 — .5686 —.5670 — .5654 — .5638 — .5622 — .5607 —.5591 —.5575 —.5560 — .5544 
.28 — .5528 — .5513 — .5498 — .5482 — .5467 — .5452 — .54386 — .5421 —.5406 — .5391 
.29 — .53876 —.5361 — .5346 — .5331 — .5317 — .5302 — .5287 — .5272 — .5258 — .5243 
30 — .6229 — .5214 — .5200 — .5186 — .5171 — .5157 —.5143 —.5129 —.5114 —.5100 
31 — .5086 — .5072 — .5058 — .5045 — .5031 — .5017 —.5003 —.4989 — .4976 — .4962 
.32 — .4949 — 4935 — .4921 — .4908 — .4895 — .4881 — .4868 — .4855 — .4841 — .4828 
.33 — .4815 — .4802 — .4789 —.4776 — .4763 — .4750 — .47387 —.4724 —.4711 — .4698 
34 — .4685 — .4672 — .4660 — .4647 — .4634 — .4622 — .4609 — .4597 — .4584 — .4572 
35 — 4559 — .4547 — .4535 — .4522 — .4510 — .4498 — .4486 — .4473 — .4461 — .4449 
36 — .4437 — .4425 — .4413 — .4401 — .4389 — .4877 — .4865 — .43853 — .4842 — .4330 
37 — .4318 — .4806 — .4295 — .4283 — .4271 — .4260 — .4248 — .4237 — .4225 — .4214 
38 — .4202 — .4191 —.4179 — .4168 — .4157 — 4145 — .4134 — .4123 — .4112 —.4101 
.39 — .4089 — .4078 — .4067 — .4056 — .4045 — .4034 — .4023 — .4012 — .4001 — .3990 
-40 — .3979 — .3969 — .3958 — .3947 — .3936 — .8925 — .3915 — .3904 — .3893 — .3883 
AL — .3872 — .3862 — .3851 — .3840 — .3830 — .3820 — .3809 —.3799 —.3788 — .3778 
42 — .38768 — .3757 — .3747 — .3737 — .3726 — .8716 — .3706 —.3696 — .3686 — .3675 
43 — 3665 — .3655 — .3645 — .3635 — .3625 — .3615 —.3605 —.3595 — .3585 — .3575 
44 — 3565 — .3556 — .3546 — .35386 — .3526 — .38516 —.3507 — .38497 — .38487 — .3478 
45 — 3468 — .3458 — .3449 — .3439 — .3429 — 3420 — .38410 —.3401 — .3391 — .3382 
46 — .8372 — .3363 — .38354 — .33844 — .3335 — .38325 — .3316 —.33807 —.3298 — .3288 
47 — 8279 — .3270 — .8261 — .3251 — .3242 — .8233 — .3224 — .3215 — .3206 — .3197 
48 — .3188 — .3179 —.3170 —.3161 — .3152 — 31438 — .3184 — .3125 —.3116 — .3107 
49 — .3098 — .3089 — .3080 — .38072 — .38063 — .3054 — .3045 — .3036 — .3028 — .3019 
50 — .3010 — .3002 — .29938 — .2984 — .2976 — .2967 — .2958 — .2950 —.2941 — .2933 
51 — 2924 — .2916 — .2907 — .2899 — .2890 — .2882 — .2874 — .2865 — .2857 — .2848 
52 — .2840 — .2832 — .2823 — .2815 — .2807 — .2798 — .2790 —.2782 —.2774 — .2765 
.53 — .2757 — .2749 —.2741 — .2733 — .2725 — .2716 —.2708 —.2700 — .2692 — .2684 
54 — ,2676 — .2668 — .2660 — .2652 — .2644 — .2686 — .2628 —.2620 —.2612 — .2604 
* This table gives the logarithms of the decimal fractions which are negative numbers. 

For example log 0.61 = —0.2147 = 9.7853 — 10. It should be noted that the entries as given can be 
used conveniently to find cologarithms of positive numbers. Every positive number N = P- (10), 
where 0 < P <1. Since colog N = — log N, it follows that colog N = — log P — k. 

For example colog 0.61 = — log 0.61 = 0.2147; colog 61 = 0.2147 — 2; and colog 0.00061 = 3.2147. 
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N 0 1 2 3 4 5 6 7 8 

55 — .2596 —.2588 —.2581 —.2573 — .2565 .2557 —.2549 —.2541 2534 
56 — .2518 — .2510 —.2503 —.2495 — .2487 2480 — .2472 2464 2457 
37 — .2441 — 2434 — 2426 —.2418 — .2411 2403 2396 — .2388 — .2381 
.58 — .2366 — .2358 — .2351 2343 — .2336 2328 — .2321 — .2314 — .2306 
59 e220 w= DO SANe OO TT 2269 — .2262 2255 — .2248 2240 — .2233 
60 — .2218 —.2211 22045 —.2197, 22190 2182 2175 2168 —.2161 
61 — .2147 — .2140 2132 2125 -— 2118 211i 2104 —.2097 —.2090 
.62 — .2076 — .2069 2062 2055 — .2048 .2041 — .2034 — .2027 2020 
63 — .2007 — .2000 1993 1986 —.1979 1972 —.1965 1959 1952 
.64 —.1938 —.1931 1925 1918 —.1911 1904 1898 1891 1884 
65 — .1871 —.1864 1858 — .1851- — .1844 1838 — .1831 1824 1818 
66 — .1805 — .1798 1791 17S — hans eee 1765 1759 1752 
67 —.1739 — .1733 1726 (Th eee Sap ral 1707 1701 1694 1688 
68 — .1675 —.1669 1662 1656 — .1649 1643 1637 1630 1624 
69 —.1612 —.1605 1599 1593 — .1586 1580 1574 1568 1561 
70 —.1549 —.1543 1537 1530 — .1524 1618 =\,1512 1506 1500 
= gk —.1487 —.1481 —.1475 1469 — .1463 1457 —.1451 1445 1439 
2 4 tS 4497 01491 1415 1409 — .1403 1397 —.1391 1385 —.1379 
73 — .1367 —.1361 1355 1349 — .1343 1337 —.1331 1325 —.1319 
74 — .1308 — .1302 1296 1290 — 1984 .1278 1273 1267 1261 
75 — 1249 —.1244 1238 23 OG SOR = ANDI 1209 1203 
76 —PAtO2) = 1186 1180 1175 —.1169 1163 1158 1152 1146 
il =— 9135 =.1129 1124 laisse ata 1107 1101 1096 1090 
78 — .1079 —.1073 —.1068 1062 —.1057 1051 —.1046 1040 1035 
79 24 — 101 Se OlS 1007 —.1002 .0996 — .0991 0985 0980 
.80 — .0969 — .0964 —.0958 —.0953 — .0947 .0942 — .0937 —.0931 — .0926 
.81 — .0915 —.0910 —.0904 —.0899 — .0894 -0888 = -0883 — 70878 ’= [0872 
82 — .0862 —.0857 — .0851 0846 — .0841 .0835 —.0830 — .0825 0820 
.83 — .0809 —.0804 —.0799 —.0794 —.0788 .0783. —.0778,,— .0773 .—.0768 
.84 SE Se Se SO ray 0731 —.0726.— :0721 .—..0716 
.85 — .0706 —.0701 —.0696 —.0691 — .0685 0680 0675 —.0670 —.0665 
86 — .0655 —.0650 — .0645 — .0640 — .0635 0630 0625 —.0620 —.0615 
ay — .0605 — .0600 0595 —.0590 — .0585 .0580 —.0575 —.0570 — .0565 
.88 — .0555 —.0550 —.0545 — .0540 — .0535 .0531 —.0526 — .0521 —.0516 
.89 — .0506 —.0501 —.0496 —.0491 — .0487 0482 —.0477 —.0472 — .0467 
-90 — .0458 —.0453 —.0448 —.0443 — .0438 .0434 — .0429 — .0424 — .0419 
ot —.0410 — .0405 —.0400 —.0395 — .0391 .0386 — .0381 0376 — .0372 
.92 — .0362 —.0357 — .0353 0348 — .0343 .0339 — .0334 0329 — .0325 
93 — .0315 —.0311 0306 —.0301 — .0297 0292 —.0287 — .0283 0278 
94 — .0269 — .0264 0259 —.0255 — .0250 0246 —.0241 — .0237 0232 
95 — .0223 — .0218 —.0214 0209 — .0205 0200 0195 0191 0186 
96 =O = ONE 0168 0164 —.0159 0155 0150 0146 —.0141 
97 = EY = 01} = 01 =O Oil .0110 —.0106 0101 — .0097 
.98 — .0088 —.0083 —.0079 —.0074 —.0070 .0066 —.0061 —.0057 — .0052 
99 — .0044 — .0039 0035 —.0031 — .0026 .0022 —.0017 —.0013 0009 
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ANTILOGARITHMS 


5 


6 
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too as 6 7 & 

.00 | 1000 1002 1005 1007 1009 1012 1014 1016 1019 1021 Oj OF 2 2 ie, 
.01 | 1023 1026 1028 1030 1033 1035 1038 1040 1042 1045 Ory aE aE a le 
.02 | 1047 1050 1052 1054 1057 1059 1062 1064 1067 1069 OOo Dap gh, Ae? 2 wee 
.03 | 1072 1074 1076 1079 1081 1084 1086 1089 1091 1094 Vata ae i a) 2 eg 
.04 | 1096 1099 1102 1104 1107 LOGI A719 Qs Loar a eee ee 
.05 | 1122 1125 1127 1130 1132 1135 1138 1140 1143 1146 Oe eee 
.06 | 1148 1151 1153 1156 1159 1161 1164 1167 1169 1172 OIE Ie Li 1 ea 2 
.07 | 1175 1178 1180 1183 1186 1189 1191 1194 1197 1199 OLE i aa 2 ee 
.08 | 1202 1205 1208 1211 1213 1216 1219 1222 1225 1227 Oc liiely os 2 2 es 
.09 | 1230 1233 1236 1239 1242 1245 1247 1250 1253 1256 Olsl Nl pele eee 2 as 
.10 | 1259 1262 1265 1268 1271 1274 1276 1279 1282 1285 1 els eee ees 
.11 | 1288 1291 1294 1297 1300 1303 1306 1309 1312 1315 0 tae lee ees 
.12 | 1318 1321 1324 1327 1330 1334 1337 1340 1343 1346 0. Woe We aes 
.13 | 1349 1352 1355 1358 1361 1365 1368 1371 1374 1377 Oe chet le ih) Hie 2. Be Bh 2 
.14| 1380 1384 1387 1390 1393 1396 1400 1403 1406 1409 OP 1 eee ee ees 
.15 | 1413 1416 1419 1422 1426 1429 1432 1435 1439 1442 We at a, De De Sy 
.16 | 1445 1449 1452 1455 1459 1462 1466 1469 1472 1476 OMIEAL Aree. 13 es 
.17 | 1479 1483 1486 1489 1493 1496 1500 1503 1507 1510 (Weitpot ah ye ey Oe Ss 
.18 | 1514 1517 1521 1524 1528 1531 1535 1538 1542 1545 Omel role cler Dag? eo 3s 
.19 | 1549 1552 1556 1560 1563 1567 1570 1574 1578 1581 rae oP eens 2 
.20 |} 1585 1589 1592 1596 1600 1603 1607 1611 1614 1618 OO i Ute oe ew Sees 
.21 | 1622 1626 1629 1633 1637 1641 1644 1648 1652 1656 Wak GR eB Be 
.22 | 1660 1663 1667 1671 1675 1679 1683 1687 1690 1694 QP sera Oe ss Sees 
.23 | 1698 1702 1706 1710 1714 1718 1722 1726 1730 1734 Qn eee eS at 
.24| 1738 1742 1746 1750 1754 1758 1762 1766 1770 1774 Omi 1Me -2EkoaS See 
.25 | 1778 1782 1786 1791 1795 1799 1803 1807 1811 1816 Vesreak eae ye weey lz! 
.26 | 1820 1824 1828 1832 1837 1841 1845 1849 1854 1858 Oude ls hoes ee ee 
.27.| 1862 1866 1871 1875 1879 1884 1888 1892 1897 1901 Onl ee 2s Se eS eet 
.28 | 1905 1910 1914 1919 1923 1928 1932 1936 1941 1945 Ourtaute 2) sano eeemee 
.29| 1950 1954 1959 1963 1968 1972 1977 1982 1986 1991 0) 1 2) 2s oe et 
.30 | 1995 2000 2004 2009 2014 2018 2023 2028 2032 2037 OP oe aaa? 4 
.81 | 2042 2046 2051 2056 2061 2065 2070 2075 2080 2084 Quan eo Orsersn 4 ret: 
.82 | 2089 2094 2099 2104 2109 IBY ALES WOR, GABA DiISE: ORME a 2) 2) Sas ee 
.83 | 2138 2143 2148 2153 2158 2163 2168 2173 2178 2183 Om 1H. 2s 4st 
.84 | 2188 2193 2198 2203 2208 2213 2218 2223 2228 2234 Lgl yelp D = SiS need AT 
.85 | 2239 2244 2249 2254 2259 2265 2270 2275 2280 2286 1 lee Cee ae eee 
.86 | 2291 2296 2301 2307 2312 2317 2323 2328 2333 2339 ty See oe ede 
.87 | 2344 2350 2355 2360 2366 2371 2377 2382 2388 2393 fe le Or 72) oa ee ee 
.88 | 2399 2404 2410 2415 2421 2427 2432 2438 2443 2449 1 1. O82 Sera ee 
.89 | 2455 2460 2466 2472 2477 2483 2489 2495 2500 2506 LP Pep OSs at ho 
-40 | 2512 2518 2523 2529 2535 2541 2547 2553 2559 2564 (Ao sae 5S 
.41 | 2570 2576 2582 2588 2594 2600 2606 2612 2618 2624 Lise Stated: 5.5 
.42 | 2630 2636 2642 2649 2655 2661 2667 2673 2679 2685 Liat eee De ait 5 RG 
.43 | 2692 2698 2704 2710 2716 2723 2729 2735 2742 2748 Tigi) Costes een eeG 
.44| 2754 2761 2767 2773 2780 2786 2793 2799 2805 2812 (bree ey Verh a TR 
.45 | 2818 2825 2831 2838 2844 2851 2858 2864 2871 2877 Mba We nese ued dae R 
.46 | 2884 2891 2897 2904 2911 2917 2924 2931 2988 2944 tala Won etait cl Bley ee AR 
.47 | 2951 2958 2965 2972 2979 2985 2992 2999 3006 3013 (Or oer oe BP rs eo 5 
.48 | 3020 3027 3034 3041 3048 3055 3062 3069 3076 3083 LOST AIS GG 
.49 | 3090 3097 3105 3112 3119 3126 3133 3141 3148 3155 [DB Ald GAG 
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0 1 2 3 4 5 6 if 8 9 lo. 2 CeeyerRe 6 
-50 | 3162 3170 3177 3184 3192 3199 3206 3214 3221 3228 tye ea ma 40 O08 Gan ai, 
51 3236 3243 3251 3258 3266 3273 3281 3289 3296 3304 eo OE eO) GO em Onna s| 
.52 | 3311 3319 3327 3334 3342 3350 3357 3365 3373 3381 ea Aerie 10. cor AGie/, 
.53 | 3388 3396 3404 3412 3420 3428 3436 3448 3451 3459 ee ae OW OL O87, 
.54 | 3467 3475 3483 3491 3499 3508 3516 3524 3532 3540 De 2 2a OMA tb: Om Ges 
.55 | 3548 3556 3565 3573 3581 3589 3597 3606 3614 3622 Lee2 32m 3 teh 5) Oey 
.56 | 3631 3639 3648 3656 3664 3673 3681 3690 3698 3707 WiG2 Woe SHEA 15) 6) 7S 
.57 | 3715 3724 3733 3741 3750 3758 3767 3776 3784 3793 Uoe2 foe 34: 8b) 6 ais 
-58 | 3802 3811 3819 3828 3837 3846 3855 38864 3873 3882 lsd tS 4etd 9b Go lis 
.59 | 3890 3899 3908 3917 3926 3936 3945 3954 3963 3972 122 So AO On Oe cS 
-60 | 3981 3990 3999 4009 4018 4027 4036 4046 4055 4064 ec oa, Orr ONOu an. 
61 4074 4083 4093 4102 4111 4121 4130 4140 4150 4159 The sh he ley a 7h iy 
.62 | 4169 4178 4188 4198 4207 4217 4227 4236 4246 4256 2 hoe oy tO OmeO 
.63 | 4266 4276 4285 4295 4305 4315 4325 4335 4845 4355 PS US ASOPNG) w/e SEO 
.64 | 4365 4375 4385 4395 4406 4416 4426 4436 4446 4457 1e2 MOR AVEO Gls (er Sano 
.65 | 4467 4477 4487 4498 4508 4519 4529 4539 4550 4560 tee? gon 4and (60 7 89 
.66 | 4571 4581 4592 4603 4613 4624 4634 4645 4656 4667 Ing? poe 4auo 697 SEO 
.67 | 4677 4688 4699 4710 4721 4732 4742 4753 4764 4775 eB AP eh ee OI 
.68 | 4786 4797 4808 4819 4831 4842 4853 4864 4875 4887 Pa way ZIG eh tee IO 
.69 | 4898 4909 4920 4932 4943 4955 4966 4977 4989 5000 they =a tye 7f Tey “OL 
-70 | 5012 5023 5035 5047 5058 5070 5082 5093 5105 5117 IPE 2) 45 OS26 7 5S) Oe 
pigl 5129 5140 5152 5164 5176 5188 5200 5212 5224 5236 a2 oe Oe OR en Se LOT 
.72 | 5248 5260 5272 5284 5297 5309 5321 5333 5346 5358 Le 24g OGnOn 7 SORLORE 
.73 | 5370 5383 5395 5408 5420 5433 5445 5458 5470 5483 I Sy 25 ty (Gy tex WIG) aU 
.74 | 5495 5508 5521 5534 5546 5559 5572 5585 5598 5610 eS G4 9680 eS) ONO eZ 
.75 | 5623 5636 5649 5662 5675 5689 5702 5715 5728 5741 Sy ee by YD 10) ale 
.76 | 5754 5768 5781 5794 5808 5821 5834 5848 5861 5875 hy eh el, es sy OP te adie 
.77 | 5888 5902 5916 5929 5943 5957 5970 5984 5998 6012 (eC oM tee Onan Oe LO meet 
.78 | 6026 6039 6053 6067 6081 6095 6109 6124 6138 6152 Wns 8 GF coh TOY at als 
.79 | 6166 6180 6194 6209 6223 6237 6252 6266 6281 6295 1S SA ORE £9) LOT TERRES 
-80 | 6310 6324 6339 6353 6368 6383 6397 6412 6427 6442 15S SA Opes Oo 10 eL2etS 
81 6457 6471 6486 6501 6516 6531 6546 6561 6577 6592 2EeS MOw OtgS Lo) Lie zee 
.82 | 6607 6622 6637 6653 6668 6683 6699 6714 6730 6745 ero Om OmaSemo nisl nl Zee: 
.83 | 6761 6776 6792 6808 6823 6839 6855 6871 6887 6902 4nd 5o5 Ga58 9 TIP IS Ee 
.84 | 6918 6934 6950 6966 6982 6998 7015 7031 7047 7063 Zee Ome Om m UO mel es alte 
.85 | 7079 7096 7112 7129 7145 7161 7178 7194 7211 7228 7h 83 Gp 7 nk} MO) Ue As) 
.86 | 7244 7261 7278 7295 7311 7328 7345 7362 7379 7396 23) On OOM Za ako 
.87 | 7413 7430 7447 7464 7482 7499 7516 7534 7551 7568 243 8OP (= 09) 1012 MAST 
.88 | 7586 7603 7621 7638 7656 7674 7691 7709 7727 7745 204A VSP" 7509) 11 T2146 
.89 | 7762 7780 7798 7816 7834 7852 7870 7889 7907 7925 2het Tom Oo ASIST SeG 
-90 | 7943 7962 7980 7998 8017 8035 8054 8072 8091 8110 2en4 Gn (ero ll Selo gh 7, 
soul 8128 8147 8166 8185 8204 8222 8241 8260 8279 8299 end BOmr Seno) Ulel selon 
.92 | 8318 8337 8356 8375 8395 8414 8433 8453 8472 8492 ee Ome Sal Ole 2 wel Ome 
.93 |} 8511 8531 8551 8570 8590 8610 8630 8650 8670 8690 2 4 6 8 10 12 14 16 18 
.94 | 8710 8730 8750 8770 8790 8810 8831 8851 8872 8892 2 4 6 8 10 12 14 16 18 
.95 | 8913 8933 8954 8974 8995 9016 9036 9057 9078 9099 Ze ARO SMO Me 15 slime 
.96 | 9120 9141 9162 9183 9204 9226 9247 9268 9290 9311 2pe4 e6e Sola 1S 15s hae 
.97 | 9333 9354 9376 9397 9419 9441 9462 9484 9506 9528 2a Asia eile Sialie20 
.98 | 9550 9572 9594 9616 9638 9661 9683 9705 9727 9750 2 4 7 9 11 13 16 18 20 
.99 | 9772 9795 9817 9840 9863 9886 9908 9931 9954 9977 2 5 7 911 14 16 18 20 

0 1 2 3 4 5 6 7 8 9 ik PA BE ay Ue oy 
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N. 0 1 2 3 4 5 6 ii 8 9 Proportional parts 

100 00 000 043 087 1380 173 217 260 303 346 389 44 43 42 

101 432 475 518 561 604 (4 OS TEP US sell [28404 REARS aa 
102 860 903 945 988 *030 072, “115 *157 “199 “242 Pi tet EO Ashe d! 
103 O01 284 326 368 410 452 494 536 578 620 662 Ala oP) PAB 
104 703 745 787 828 870 912 953 995 *036 *078 Miley Tr G2) ANG 
105 02 119 160 202 2438 284 325 366 407 449 490 Pa)” PAL Gy Pail sy) 
106 531 572 612 653 694 (35 “16 BSl6 “85795898 Ny A SS) PAS 
107 938 979 *019 *060 *100 AT SS 222. 2262 e302 7 S058) OMI 2954 
108 03 342 383 423 463 503 543 583 623 663 703 SI LoDaz aot 4 oo. 0 
109 743 782 822 862 902 941 981 *021 *060 *100 OPZ9368 Boats OURS 
110 04 189 179 218 258 297 336 376 415 454 493 41 40 39 

Talal 5382 571 610 650 689 727 766 805 844 883 ib ae EL 4.0 3.9 
112 922 961 999 *038 *077 Si tlb4 *1O2 84231 2269 DN iced ee nO mn (asics 
113 05 308 346 385 423 461 500 538 576 614 652 Swl2 seat A0. ells 
114 690 729 767 805 8438 881 918 956 994 *032 Al O24:s iGO L516 
IGS 06 070 108 145 1838 © 221 258 296 333 371 408 5iezOuo 2020) TOES 
116 446 483 521 558 595 633 670 707 744 781 6| 24.6 24.0 23.4 
il Z 819 856 893 9380 967 *004 *041 *078 *115 *151 T2357) #2820 27 55 
118 07 188 225 262 298 335 372 408 445 482 518 SIU32Z 28° O2e0" soles 
119 555 591 628 664 700 737 773 809 846 882 0\°36"9" 36.0" So. 1 
120 918 954 990 *027 *063 *099 *135 *171 *207 *243 38 37 36 

121 08 279 314 350 386 422 458 493 529 565 600 heres! Set 3.6 
122 6386 672 707 743 778 814 849 884 920 955 2) 786 7.4 ioe 
123 991 *026 *061 *096 *132 ROW emo02 stay 21200 Sd Avie), JOS 
124 09 342 3877 412 447 482 St O02 OST | 16219656 4) 15.2. 14.8 14.4 
125 691 726 760 795 8380 864 899 934 968 *003 5} 19.0 18.5 18.0 
126 10 0387 072 106 140 175 209 243 278 312 346 Gl 227er aan 2G 
ih 380 415 449 483 517 551 585 619 653 687 Ga2oobeoLo° eons 
128 (OAL PASS VESEY PB FS 890 924 958 992 *025 8} 30.4 29.6 28.8 
129 11 059 093 126 160 193 22 2601 3294. 327 361 9} 34.2 33.3 32.4 
130 394 428 461 494 528 561 594 628 661 694 35 34 33 

131 727 760 793 826 860 893 926 959 992 *024 MES SLO 3.4 3:3 
132 12 057 090 123 156 189 222 254° 287 +320 1352 Pasar es 6) 6.8 6.6 
133 385 418 450 483 516 548 581 613 646 678 31 10RD PLOre 9.9 
134 710 743 775 808 840 872 905 937 969 *001 A140 Iso 13e2 
135 13 033 066 098 130 162 194 226 258 290 322 Fh al Vac ol dpc ln MGiee 
136 354 386 418 450 481 513 545 577 609 640 6} 21.0 20.4 19.8 
137 672 704 735 767 799 830 862 8938 925 956 C24 e2or8e om 
138 988 *019 *051 *082 *114 KAS 17 Ga2208; *239) *270 8| 28.0 27.2 26.4 
139 14 3801 333 364 395 426 457 489 6520 551 582 OleSlso, SSOxre, VIA 
140 6138 644 675 706 737 768 799 829 860 891 32 31 30 

141 922 953 983 *014 *045 *076 *106 *137 *168 *198 Tl “32 3.1 320 
142 15 229 259 290 320 351 381 412 442 473 503 2 Ore 6.2 6.0 
143 5384 564 594 625 655 685 715 746 776 806 Sle 9.3 9.0 
144 836 866 897 927 957 987 *O17 *047 *077 *107 Hi 258 dea) lO 
145 16: 1387" 167 197 227 .266 286 316 346 376 406 Si O2O won, on0 
146 4385 465 495 524 554 584 613 648 673 702 6], 19.2 18.6. 18,0 
147 7382) 761 791 820 850 879 909 938 967 997 CW 22EA S21 2150 
148 17 026 0567085 114 148 is §202 23 “26079289 Sie2b26, e24es; 2420 
149 319 348 377 406 4385 464 493 522 551 580 OP QSESi "27.9" 2720 
150 609 6388 667 696 725 754 782 811 840 869 

N. 0 1 2 3 4 5 6 i 8 9 Proportional parts 
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INE 0 1 2 3 4 5 6 ff 8 9 Proportional parts 
150 17 609 6388 667 696 725 754 782 811 840 869 29 28 

151 898 926 955 984 *013 *041 *070 *099 *127 *156 1 2.9 2.8 
152 18 184 2138 241 270 298 327 355 384 412 441 2 5.8 5.6 
153 469 498 526 554 583 611 639 667 696 724 3 8.7 8.4 
154 752 780 808 887 865 893 921 949 977 *005 4 TAG} 11.2 
155 19 033 061 089 117 145 173° 201 229 257 285 5) 14.5 14.0 
156 312 340 3868 396 424 451 479 507 535 562 6 17.4 16.8 
157 590 618 645 673 700 728 756 783 811 838 7 20.3 19.6 
158 866 893 921 948 976 *003 *030 *058 *085 *112 8 23.2 22.4 
159 20 140 167 194 222 249 276 303 3380 3858 385 9 26 71 25.2 
160 412 439 466 493 520 548 575 602 629 656 27 26 

161 683 710 737 763 790 817 844 871 898 925 1 eth 2.6 
162 952 978 *005 *032 *059 *085 *112 *1389 *165 *192 2 5.4 9.2 
163 21 219 245 272 299 325 352 378 405 431 458 3 8.1 7.8 
164 484 511 537 564 590 617 643 669 696 722 4, 10.8 10.4 
165 748 775 801 827 854 880 906 932 958 985 5] a3. 5 13.0 
166 22 011 037 063 089 115 141 167 194 220 246 Gl eelG.2 15.6 
167 272 298 324 350 376 401 427 453 479 505 ti V8 >9 18.2 
168 5381 557 583 608 634 660 686 712 737 763 SI). PALS 20.8 
169 789 814 840 866 891 917 943 968 994 *019 9| 24.3 23.4 
170 23 045 070 096 121. 147 172 198 223 249 274 25 

171 300 325 350 376 401 426 452 477 502 528 1 2.5 

172 553 578 603 629 654 679 704 729 754 779 2 5.0 

173 805 830 855 880 905 930 955 980 *005 *030 3 7.5 

174 24 055 080 105 130 155 180 204 229 254 279 4, 10.0 

175 304 329 353 378 403 428 452 477 502 527 Ol eal. 5 

176 551 576 601 625 650 674 699 724 748 773 6) 15.0 

177 797 822 846 871 895 920 944 969 993 *018 A ns 

178 25 042 066 O91 115 139 164 188 212 237 261 8} 20.0 

179 285 310 334 358 382 406 431 455 479 503 9| » 22.5 

180 527 551 575 600 624 648 672 696 720 744 24 23 

181 768 792 816 840 864 888 912 935 959 983 1| 2.4 223 
182 26 007 081 055 079 102 126150 174" 198% 221 2 4.8 4.6 
183 245 269 293 316 340 364 387 411 4385 458 3 eZ 6.9 
184 482 505 529 553 576 600 623 647 670 694 4 9.6 9.2 
185 TL Alen (645 (88 Sill 834 858 881 905 928 5| 12.0 TIS 
186 951 975 998 *021 *045 *068 *091 *114 *138 *161 6) «614.4 13.8 
187 Zam 20 (eZee 254 20k 300 323 346 370 3938 J G83 16.1 
188 416 439 462 485 508 531 554 577 600 623 8) eel On2 18.4 
189 646 669 692 715 738 761 784 807 830 852 9 21.6 20.7 
190 875 898 921 944 967 989 *012 *035 *058 *081 22 21 

191 28 103 126 149 171 194 217 240 262 285 307 1 2.2 Dra 
192 330 353 375 398 421 443 466 488 511 533 2 4.4 4.2 
193 556 578 601 623 646 668 691 713 735 758 3 6.6 6.3 
194 780 803 825 847 870 892 914 937 959 981 4 8.8 8.4 
195 29 003 026 048 070 092 115° 187 159° 181 203 5} 11.0 10.5 
196 226 248 270 292 314 336 358 380 403 425 6) 1352 12.6 
197 447 469 491 513 535 557 579 601 623 645 7] 15.4 14.7 
198 667 688 710 732 754 776 798 820 842 863 8] 17.6 16.8 
199 885 907 929 951 973 994 *016 *038 *060 *081 9j- 19.8 18.9 
200 30 103 125 146 168 190 Dider2334 255" 2760 298 

N. 0 to? 3 4 5 6 i 8 9 Proportional parts 
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N. 0 1 2 3 4 5 6 7 8 9 Proportional parts 
200 80 103 125 146 168 190 Mili BBY Dns rly 748%) 22 pA 
201 320 341 363 384 406 428 449 471 492 514 1 WP Pik 
202 HSNO BOOM OUUM Oat 643 664 685 707 728 2 4.4 4.2 
203 750 771 792 814 885 856 878 899 920 942 2S 6.6 6.3 
204 963 984 *006 *027 *048 *069. *091 *112 *133 *154 4 8.8 8.4 
205 SLT BOT) 218ee239— 260 281 3802 323. 345 366 5 11.0 10.5 
206 3887 408 429 450 471 AQ IDG 5045 opDe OL 6 1337 12.6 
207 597 618 639 660 681 (O23 4A OD SO 7 15.4 14.7 
208 806 827 848 869 890 911 9381 952 973 994 8 17.6 16.8 
209 327005) 1035 056" Onde 098 118 139 160 181 201 9 19.8 18.9 
210 222 2430 263m eoe ole 325 346 366 387 408 20 

211 428 449 469 490 510 531 552 572 593. 613 1 2.0 

212 634 654 675 695 715 MOON OO CL DiS lo 2 4.0 

213 838 858 879 899 919 940 960 980 *001 *021 3 6.0 

214 33 041 062 082 102. 122 143 168 1838 203 224 4 8.0 

215 244 264 284 304 325 345 365 385 405 425 5 10.0 

216 445 465 486 506 526 546 566 586 606 626 6 12.0 

PANTS 646 666 686 706 726 746 766 786 806 826 ri 14.0 

218 846 866 885 905 925 945 965 985 *005 *025 8 16.0 

219 34 044 064 084 104 124 1437 163) 183 2038.5 223 9 18.0 

220 242 262 282 301 321 341 361 380 400 420 19 

221 439 459 479 498 518 Ho iMMODn | Dida Doom O16 1 1.9 

222, 635 655 674 694 713 (3d oo (12, (92 5 oll 2 3.8 

223 830 850 869 889 908 928 947 967 986 *005 3 Bat 

224 35 025 044 064 0838 102 122 141 160 180 199 4 70 

225 2S W238 250) 276m 295 SIC. GOOm One ooe 5] 9.5 

226 411 4380 449 468 488 507 526 545 564 583 6 11.4 

227 603 622 641 660 679 6OSuats | (36m Too vee 7 ies 

228 793 813 832 851 870 889 908 927 946 965 8 tee 

229 984 *003 *021 *040 *059 “O7SwtO97 FL l6msts5 154 9 1 by ge 

230 36nlvo 19221 229), 248 267 286 305 324 342 18 

231 361 380 399 418 436 455 474 493 511 530 1| Wess 

232 549 568 586 605 624 642 661 680 698 717 2 3.6 

233 (36, Wot (ioe (9ly SLO 829 847 866 884 903 3 5.4 

234 922 940 959 977 996 *O14y*033 *0d51s*0 70) *088 4 vie 

280 37 107 125 144 162 181 199.) 218 2365 '254.- 2738 5 9.0 

236 291 B10) 328599346 365 3883 401 420 488 457 6 10.8 

237 475 493 511 5380 548 566 585 608 621 639 7 12.6 

238 658 676 694 712 731 749 767 785 803 822 8 14.4 

239 840 858 876 894 912 931 949 967 985 *003 9 16.2 

240 38 021 039 057 075 093 112 130 148 166 184 17 

241 202 9220 288% 266) 274. 292 310 328 346 364 1 Nail 

242 882 899 417 485 453 471 489 507 525 543 2 3.4 

243 DOL 7S “Hoo Olan Goz 650 668 686 7038 721 5 Del 

244 (39 “TO “ioe 792 810 828 846 8638 S881 899 4 6.8 

245 917 9384 952 970 987 *005 *023 *041 *058 *076 5 826 

246 39 094 111 129 146 164 182, 199 217, 235: 252 6 LOLZ 

247 270 287 305 7022) 340 308 38/75 3938 410 428 v ha'9) 

248 445 463 480 498 515 63838 550 568 585 602 8 13.6 

249 620 637 655 672 690 COM 24 742) 759 777 9 OVS 

250 794 811 829 846 863 881 898 915 933 950 

N. 0 1 2 3 4 5 6 a 8 9 Proportional parts 
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N. 0 1 2 3 4 5 6 7 8 9 Proportional parts 
250 39 794 811 829 846 863 881 898 915 933 950 18 
251 967 985 *002 *019 *037 *054 *071 *088 *106 *123 1 1.8 
252 40 140 157 175 192 209 226 243 261 278 295 2 3.6 
253 312 329 346 364 381 398 415 482 449 466 3 5.4 
254 483 500 518 585 552 569 586 603 620 637 4 3 
255 654 671 688 705 722 739 756 773 790 807 5 900 
256 824 841 858 875 892 909 926 9438 960 976 6 10.8 
257 993 *010 *027 *044 *061 *O78) 7095 “Lidl *128 7145 7 12.6 
258 Al 162) 179) 196) 212) 229 246 263 280 296 313 8 14.4 
259 330 347 363 380 397 414 430 447 464 481 9 16.2 
260 497 514 5381 547 564 581 597 614 631 647 17 
261 664 681 697 714 731 747 764 780 797 814 1 il 2 
262 830 847 863 880 896 913 929 946 963 979 2 3.4 
263 996 *012 *029 *045 *062 *O78 *095 *111 *127 *144 3 5.1 
264 42-160 177 193° 210) 226 243 259 275 292 308 4 6.8 
265 325 341 357 374 390 406 423 489 455 472 5 8.5 
266 488 504 521 537 553 570 586 602 619 635 6) 10.2 
267 651 667 684 700 716 732 749 765 781 797 a 9 
268 813 830 846 862 878 894 911 927 943 959 8| 13.6 
269 975 991 *008 *024 *040 *056 *072 *088 *104 *120 Ol oa 
270 43 136 152 169 185 201 217 233 249 265 281 16 
271 297 313 329 345 361 3877 393 409 425 441 1 1.6 
272 457 473 489 505 521 537 553 569 584 600 2 3.2 
273 616 632 648 664 680 696 712 727° 743 759 3 4.8 
274 775 791 807 823 838 854 870 886 902 917 4 6.4 
275 933 949 965 981 996 *012 *028 *044 *059 *075 5 8.0 
276 44 091 107 122 138 154 170) 185. 201 21% 232 6 9.6 
277 248 264 279 295 311 326 342 358 373 389 i 11.2 
278 404 420 4386 451 467 483 498 514 529 545 8 12.8 
279 560 576 592 607 623 638 654 669 685 700 9 14.4 
280 GG) 73h AG 02m 708 793 809 824 840 855 15 
281 871 886 902 917 932 948 963 979 994 *010 1 Ls 
282 45 025 040 056 O71 086 102 117 1383 148 163 2 3.0 
283 179 194 209 225 240 2oome2 (a 286 SOI Sii7 3 4.5 
284 332 347 362 378 393 408 423 439 454 469 4 6.0 
285 484 500 515 530 545 561 576 591 606 621 § T5 
286 637 652 667 682 697 CL2QN 28: | TAB 158) 173 6 9.0 
287 788 803 818 834 849 864 879 894 909 924 7 10.5 
288 939 954 969 984 *000 *015 *030 *045 *060 *075 8 12.0 
289 46 090 105 120 185 150 165180 1955-210) 225 9 13.5 
290 240 255 270 285 300 315 3830 345 359 374 14 
291 389 404 419 434 449 464 479 494 509 523 1 1.4 
292 5388 553 568 583 598 613 627 642 657 672 2 2.8 
293 687 702 716 731 746 761 776 790 805 820 3 4.2 
294 835 850 864 879 894 909 923 938 953 967 4 5.6 
295 982 997 *012 *026 *041 *056 *070 *085 *100 *114 5 GD 
296 47 129 144 159 173 188 202, 217. 232 246 261 6 8.4 
297 276 290 305 319 334 349 363 378 392 407 7 9.8 
298 422 436 451 465 480 494 509 524 5388 5538 8 11.2 
299 567 582 596 611 625 640 654 669 683 698 9 12.6 
300 Gin Tey el TAs) 77 784 799 813 828 842 

N. 0 1 2 3 4 5 6 i 8 9 Proportional parts 
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N. 0 1 2 3 4 5 6 it 8 9 Proportional parts 
300 Ao ae (Ae OMnn TO) 784 799 813 828 842 15 
301 857 871 885 900 914 929 943 958 972 986 1 is 
302 48 001 015 029 044 058 073" 087 101 116)) 130 2 3.0 
303 142 59S 173m 18iae 202 DiGi 2380 2445 259% 273 3 4.5 
304 287 302 316 330 344 359 373 387 401 416 4 6.0 
305 430 444 458 473 487 501 515 530 544 558 5 o® 
306 572 586 601 615 629 643 657 671 686 700 6 9.0 
307 (A 2857429 (568 710 785 799 813 827 841 if 1085 
308 855 869 883 897 911 926 940 954 968 982 8 1250 
309 996 *010 *024 *038 *052 *066 *080 *094 *108 *122 9 1B}. 
310 49 136 150 164 178 192 206 220 234 248 262 
Bil] 276 290 3045 318% 332 346 360 374 3888 402 
312 415 429 443 457 471 485 499 513 527 541 
313 554 568 582 596 610 624 638 651 665 679 14 
314 693) 707) (2m (348Q 748 762 776 790 803 817 1 1.4 
315 831 845 859 872 886 900 914 927 941 955 2 2.8 
316 969 982 996 *010 *024 *037 *051 *065 *079 *092 ) 4.2 
317 50/106 1205 15385 1475 16l AmeSS = 2025 215 229 4 5.6 
318 243 2050.) 240 2846 29% SLIME 25. Sas) soz Bo 5 0 
319 379 393 406 420 433 447 461 474 488 501 6 8.4 
fi 9.8 
320 515 529 542 556 569 583 596 610 623 637 8 fits? 
321 651 664 678 691 705 WAS sef3d2u) 745m, (OQ RLI2 OF 41226 
322 786 799 813 826 840 853 866 880 893 907 
323 920 934 947 961 974 987 *001 *014 *028 *041 
324 51 055 068 O81 095 108 , 12359) 1482 L626 175 
B20 188 202) 21517228242 255 268 282 295 308 
326 322 335 | 348° 362 375 3888 402 415 428 441 13 
327 455 468 481 495 508 O21) +534 | 5485 561) 544. 1| ie 
328 587 601 614 627 640 654 667 680 693 706 2} 26 
329 (20°. 733 746) 759") 772 786 799 812 825 888 3} 339 
| 4 5.2 
330 851 865 878 891 904 917 930 943 957 970 | 5) 6.5 
331 983 996 *009 *022 *035 *048 *061 *075 *088 *101 | 6 fete’ 
332 52 114 127 140 153 166 EGP LO2 2058 ZS 288 7| 9.1 
333 244 257 270 284 297 S1ON823: seb) 349m S62 8 10.4 
334 375 388 401 414 427 440 453 466 479 492 9 le eg 
BoD 504 517 530 543 556 569 582 595 608 621 | 
336 634 647 660 673 686 GOON ll 724ae Tove COM | 
337 763 776 789 802 815 827 840 853 866 879 
338 892 905 917 930 948 956 969 982 994 *007 12 
339 53 020 033 046 O58 O71 0847097 | LON 1225) 13d 1 1.2 
2 2.4 
340 148 161 173 186 199 212.1 224.) 234. 250)" 268 3 3.6 
341 Zio 288  d0lke lan 3626 339 352 364 377 390 4 4.8 
342 403 415 428 441 453 466 479 491 504 517 5 6.0 
343 629 042 550 567 580 598 605 618 631 648 6 he 
344 656 668 681 694 706 T1OIIWS2” (442 (oae 769 7 8.4 
345 782 794 807 820 832 845 857 870 882 895 8 9.6 
346 908 920 9383 945 958 970 983 995 *008 *020 9 10.8 
347 54 083 045 058 O70 083 095 108 120 188 145 
348 158 170 188 195 208 22048238 |) 2455) 258 270 
349 285 29D - 307) 8208 332 345 357 370 382 394 
350 407 419 482 444 456 469 481 494 506 518 
N. 0 1 0) 3 4 5 6 if 8 9 Proportional parts 














FIVE-PLACE LOGARITHMS (Continued) 























N. 0 1 2 3 4 5 6 i 8 9 Proportional parts 
350 54 407 419 4382 444 456 469 481 494 506 518 
351 531 5438 555 568 580 593 605 617 630 642 
352 654 667 679 691 704 716 728 741 753 765 
353 777 ~790 802 814 827 839 851 864 876 888 13 
354 900 9138 925 987 949 962 974 986 998 *011 1 Ul) 33) 
355 05 023 035 047 060 072 084 096 108 121 133 2 2.6 
356 145 157 169 182 194 206 218 280 242 255 3 3.9 
357 267 279 291 303 315 328 340 352 364 376 4 9.2 
358 388 400 4138 425 437 449 461 473 485 497 5 6.5 
359 509 522 534 546 558 570 582 594 606 618 6 Wee 
7 OF 1 
360 630 642 654 666 678 CONTE03) (Se W208 739 8 10.4 
361 751 763 775 787 799 811 823 835 847 859 9 WL ei 
362 871 883 895 907 919 931 943 955 967 979 
363 991 *003 *015 *027 *038 *050 *062 *074 *086 *098 
364 56 110 122 134 146 158 170 182 194 205 217 
365 229 241 253 265 277 289 301 312 324 336 12 
366 348 360 372 384 396 407 419 431 443 455 1 1.2 
367 467 478 490 502 514 526 538 549 561 573 2 2.4 
368 585 597 608 620 632 644 656 667 679 691 3 3.6 
369 7038 714 726 738 750 761 773 785 797 808 4 4.8 
5 6.0 
370 820 832 844 855 867 879 891 902 914 926 6 (32 
371 937 949 961 972 984 996 *008 *019 *031 *043 7 8.4 
372 57 054 066 078 089 101 118 124 136 148 159 8 9.6 
373 171 1838 194 206 217 229 241 252 264 276 9 10.8 
374 287 299 310 322 334 3845 357 368 380 392 
375 403 415 426 488 449 461 473 484 496 507 
376 519 530 542 553 565 576 588 600 611 623 
377 634 646 657 669 680 692 703 715 726 738 11 
378 749 761 772 784 795 807 818 830 841 852 1 Tai 
379 864 875 887 898 910 921 933 944 955 967 2 2.2 
3 3.3 
380 978 990 *001 *013 *024 *035 *047 *058 *070 *081 4 4.4 
381 58 092 104 115 127 1388 149 161 172 184 195 5 5.5 
382 206 218 229 240 252 263 274 286 297 309 6 6.6 
383 320 331 3438 354 365 377 388 399 410 422 7 ee 
384 433 444 456 467 478 490 501 512 524 535 8 8.8 
385 546 557 569 580 591 602 614 625 636 647 9 OES 
386 659 670 681 692 704 715 726 737 749 760 
387 771 782 794 805 816 827 838 850 861 872 
388 883 894 906 917 928 939 950 961 973 984 
389 995 *006 *017 *028 *040 *051 *062 *073 *084 *095 10 
1 1.0 
390 59 106 118 129 140 151 162 173 184 195 207 2 220 
391 QS 229 7 2408 2515 262 273 284 295 306 318 3 3.0 
392 329 340 351 362 373 384 395 406 417 428 4 4.0 
393 439 450 461 472 483 494 506 517 528 539 5 5.0 
394 550 561 572 583 594 605 616 627 638 649 6 6.0 
395 660 671 682 693 704 ULSI 26 1 (3T C48)) 59 7 30) 
396 770 780 791 802 813 824 835 846 857 868 8 8.0 
397 879 890 901 912 923 934 945 956 966 977 9 9.0 
398 988 999 *010 *021 *032 *043 *054 *065 *076 *086 
399 60 097 108 119 130 141 152 163 173 184 195 
400 206 217 228 239 249 260 271 282 293 304 
N. 0 1 2 3 4 5 6 7 8 9 Proportional parts 
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N. 0 1 2 3 4 5 6 a 8 9 Proportional parts 

400 60 206 217 228 239 249 260 271 282 293 304 

401 314 325 336 347 358 369 379 390 401 412 

402 423 433 444 455 466 477 487 498 509 520 

403 HSN O4 OOzm OOo mE Oa: 584 595 606 617 627 

404 638 649 660 670 681 692 703 713 724 735 

405 746 756 767 778 788 799 810 821 831 842 

406 853 863 874 885 895 906 917 927 938 949 

407 959 970 981 991 *002 #013 *023 *034 *045 *055 ll 

408 61 066 077 087 098 109 119 130 140 151 162 1 iol 

409 172 1838 194 204 215 225 236 247 257 268 2 22 
3 3.3 

410 278 289 300 310 321 331 342 352 363 374 4 4.4 

411 384 395 405 416 426 437 448 458 469 479 5 5.5 

412 490 500 511 521 532 542 553 563 574 584 6 6.6 

413 595 606 616 627 637 648 658 669 679 690 7 TAT 

414 TOOl i (Zio (sea 752) 763 773! 784) 794 8 8.8 

415 805 815 826 836 847 857 868 878 888 899 9 9.9 

416 909 920 980 941 951 962 972 982 993 *003 

417 62 014 024 034 045 055 066 076 086 O97 107 

418 118 128 138 149 159 170 180 190 201 211 

419 221 232 242 252 263 273 284 294 304 315 

420 325 335 346 356 366 377 387 397 408 418 10 

421 428 439 449 459 469 480 490 500 511 521 1 1.0 

422 531 542 552 562 572 583 593 603 613 624 2 2.0 

423 634 644 655 665 675 685 696 706 716 726 3 3.0 

424 (3h Waa | (50 (Clee 11S 788 798 808 818 829 4 4.0 

425 839 849 859 870 880 890 900 910 921 931 5 5.0 

426 941 951 961 972 982 992 *002 *012 *022 *033 6 6.0 

427 63 0438 053 063 073 0883 094 104 114 124 134 7 7.0 

428 144 155 165 175 185 195ER205 1 2IS% 2255 236 8 8.0 

429 246 256 266 276 286 296 306 317 327 337 9 9.0 

430 347 357 367 377 387 397 407 417 428 4388 

431 448 458 468 478 488 498 508 518 528 538 

432 548 558 568 579 589 599 609 619 629 639 

433 649 659 669 679 689 699 709 719 729 739 

434 749 759 769 779 789 799 809 819 829 8389 

435 849 859 869 879 889 899 909 919 929 939 

436 949 959 969 979 988 998 *008 *018 *028 *038 

437 64 048 058 068 O78 O88 098 108 118 128 1387 

438 VA love ml Gree Lave ed NOPAI207 | 2EAY 2280 237 9 

439 246 256 266 276 286 296 306 316 326 335 1 0.9 
Py 1.8 

440 345 355 365° 375 385 395 404 414 424 434 3 27 

441 444 454 464 473 483 493 503 518" 523° 5382 4 3.6 

442 542 552 562 572 582 591 601 611 621 681 5 4.5 

443 640 650 660 670 680 689 699 709 719 729 6 5.4 

4d 7388 748 758 768 777 787 797 807 816 826 fi 6.3 

445 836 846 856 865 875 885 895 904 914 924 8 T.2 

446 933 9438 953 963 972 982 992 *002 *011 *021 9 8.1 

447 65 0381 040 050 060 070 079 O89 099 108 118 

448 128 137 14h 157°" 167 176 186 196 205 215 

449 225 234 244 254 2638 273 283 292 302 312 

450 32) Goll) 6417 S50 360 369 379 389 398 408 

N. 0 1 2 3 4 5 6 7 8 9 Proportional parts 
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N. 0 1 2 3 4 5 6 if 8 9 Proportional parts 

450 65 321 331 341 350 360 369 379 389 398 408 

451 418 427 437 447 456 466 475 485 495 504 

452 O14 5238 583 548 552 062 571 581 591 600 

453 610 619 629 639 648 658 667 677 686 696 

454 (OG 715 725 (e40 (44 (08 (63) (72) 782) 792 

455 801 811 820 8380 889 849 858 868 877 887 

456 896 906 916 925 935 944 954 963 973 982 

457 992) “O01 7011 S"0201-030 *039 *049 *058 *068 *077 10 

458 66 087 096 106 115 124 134 1438 153 162 172 1 10 

459 181 191 200 210 219 229 2388 247 257 266 2 2.0 
3 3.0 

460 216 285 295 304 314 325) 602, 3429 351 361 4 4.0 

461 370 380 389 398 408 417 427 436 445 455 5 5.0 

462 464 474 483 492 502 oll 521 530 539 549 6 6.0 

463 558 567 577 586 596 605 614 624 633 642 7 a) 

464 652 661 671 680 689 COOMELOSTs (Mimuns 2mm 30 8 8.0 

465 745 755 764 773 783 792 801 811 820 829 9 9.0 

466 839 848 857 867 876 885 894 904 913 922 

467 932 941 950 960 969 978 987 997 *006 *015 

468 67 025 034 0438 052 062 071 O80 089 099 108 

469 17 27 S6e 1458 154 164 173 182 191 201 

470 210 219 228° 237 247 256 265 274 284 2938 

471 302) SI 321) 830) 339 348 357 367 376 385 

472 394 403 413 422 431 440 449 459 468 477 

473 486 495 504 514 523 5382 541 550 560 569 9 

474 578 587 596 605 614 624 633 642 651 660 1 0.9 

475 669 679 688 697 706 TANG PE 733 7/2 P) OEY 2 the 

476 761 770 779 788 797 806 815 825 834 843 3 Dadi 

477 852 861 870 879 888 897 906 916 925 934 4 3.6 

478 943 952 961 970 979 988 997 *006 *015 *024 HY 4.5 

479 68 034 0438 052 061 070 079 O88 O97 106 115 6 5.4 
i 6.3 

480 124 133 142 151 160 169 178 187 196 205 8 Go 

481 215 224 233 242 251 260 269 278 287 296 9 Sali 

482 305 314 323 332 341 350 359 368 377 386 

483 395 404 413 422 431 440 449 458 467 476 

484 485 494 502 511 520 529 538 547 556 565 

485 574 583 592 601 610 619 628 637 646 655 

486 664 673 681 690 699 708 717 726 735 744 

487 753 162) 7780) 789 797 806 815 824 833 

488 842 851 860 869 878 886 895 904 913 922 8 

489 931 940 949 958 966 975 984 993 *002 *011 1 0.8 
2 No@ 

490 69 020 028 037 046 055 064 073 082 090 099 3 2.4 

491 108 117 126 185 144 15 2G TOR ViGe 18s 4 3.2 

492 197 §205 ) 214s 2238 232, 241 249 258 267 276 5 4.0 

493 285 294 302 311 320 329 338 346 355 364 6 4.8 

494 373 381 390 399 408 417 425 434 4438 452 a 5.6 

495 461 469 478 487 496 504 513 522 531 539 8 6.4 

496 548 557 566 574 583 592 601 609 618 627 9 Wee 

497 636 644 653 662 671 679 688 697 705 714 

498 723 732 740 749 758 767 775 784 793 801 

499 810 819 827 836 845 854 862 871 880 888 

500 897 906 914 923 932 940 949 958 966 975 

N. 0 1 2 3 4 5 6 7 8 9 Proportional parts 
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N. 0 1 2 3 4 5 6 7 8 8) Proportional parts 

500 69 897 906 914 923 932 940 949 958 966 975 

501 984 992 *001 *010 *018 *027 *036 *044 *053 *062 

502 70 070 079 O88 096 105 114122) 13th 1405 148 

503 1b, Gor 74S Ts3 19 200 209 217 226 234 

504 243 252 260: 269 278 286 295 3037 312 321 

505 329 338 346 355 364 372 381 389 398 406 

506 415 424 432 441 449 458 467 475 484 492 

507 501 509 518 526 535 544 552 561 569 578 9 

508 586 595 603 612 621 629 638 646 655 663 1 0.9 

509 672 680 689 697 706 714.9723 731" 7408 749 2 1.8 
3 Phi 

510 757 766 774 783 791 800 808 817 825 834 4 3.6 

511 842 851 859 868 876 885 893 902 910 919 5 4.5 

512 927 935 944 952 961 969 978 986 995 *003 6 5.4 

pile 71 012 020 029 037 046 054 063 071 079 088 vf 6.3 

514 096 105 113 122 -130 1395147) 1559 1649 172 8 7.2 

515 181 189 198 206 214 223 231 240 248° 257 9 8.1 

516 265 273 282 290) 299 307 315 324 3832 341 

Sal 349 357 366 374 383 391 399 408 416 425 

518 433 441 450 458 466 475 483 492 500 508 

519 517 525 5383 542 550 559 567 575 584 592 

520 600 609 617 625 634 642 650 659 667 675 

Bail 684 692 700 709 717 725 734 742 750 759 8 

522 767 775 784 792 800 809 817 825 834 842 1| 0.8 

523 850 858 867 875 883 892 900 908 917 925 2 1G 

524 933 941 950 958 966 975 983 991 999 *008 3 2.4 

525 72 016 024 0382 O41 049 057 066 O74 O82 090 4) 3.2 

526 099 107 115 123 182 140 148 156 165 173 5} 4.0 

527 181 189 198 206 214 222 230 2389 247 255 6 4.8 

528 263 272 280) 288° 296 304. 313 321 329 337 7 5.6 

529 346 354 362 370 378 387 395 403 411 419 8 6.4 
9 (e 

530 428 436 444 452 460 469 477 485 493 501 

531 509 518 526 534 542 550 558 567 575 583 

532 591 599 607 616 624 6382 640 648 656 665 

533 673 681 689 697 705 713" 722 730% 738) 746 

534 754 762° 7700 7798 787 795 803 811 819 827 

535 835 8438 852 860 868 876 884 892 900 908 

536 916 925 933 941 949 957 965 973 981 989 

537 997 *006 *014 *022 *030 *038 *046 *054 *062 *070 

538 73 078 O86 094 102 111 119° 127 165° 148% 151 

539 159° 167 17s L83r Lel 199 207 215 223 231 if 
1 0.7 

540 289 247 255° 268) 272 280 288 296 304 312 2 1.4 

541 320 328 336 344 352 360 368 376 384 392 3 2.1 

542 400 408 416 424 432 440 448 456 464 472 4 2.8 

5438 480 488 496 504 512 520 528 536 544 552 5 3.5 

544 560 568 576 584 592 600 608 616 624 632 6 4.2 

545 640 648 656 664 672 679 687 695 703 711 7 4.9 

546 9 f27 ) 73860 (430 750 VOOM OL “(ioe (83-791 8 5.6 

547 799 807 815 823 830 888 846 854 862 870 9 6.3 

548 878 886 894 902 910 918 926 933 941 949 

549 957 965 973 981 989 997 *005 *013 *020 *028 

550 74 086 044 052 060 068 076 084 092 099 107 

N. 0 1 2 3 4 5) 6 fi 8 9 














Proportional parts 
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N. 0 1 2 3 4 5 6 7 8 9 Proportional parts 
5900 74 036 044 052 060 068 076 084 092 099 107 

551 TINGS MRSS kl ale all Noon 62) sO lis L86 

552 194 202° 21/0) 2118) 5 225 233 241 249257 265 

553 273 280 288 296 304 ol2 3820 327. 335), 3438 

554 Sol 359) 36%) 874) 382 390 3898 406 414 421 

555 429 437 445 453 461 468 476 484 492 500 

556 JU) Sollee eo2e mn Oclen OoG 547 554 562 570 578 

557 586 593 601 609 617 624 632 640 648 656 

558 663 671 679 687 695 AUP] 7108) TAS PX 7S} 

559 741 749 757 764 772 780 788 796 803 811 

560 819 827 834 842 850 858 865 873 881 889 8 
561 896 904 912 920 927 935 943 950 958 966 1 0.8 
562 974 981 989 997 *005 *012 *020 *028 *035 *043 PA 1.6 
563 75 051 059 066 074 082 OSSO9 7 OS re Ilsa 0 3 2.4 
564 £28) 136) Plas V51s 4 159 166 174 182 189 197 4 3.2 
565 205; 2s) 220) 228)) 236 243 251 259 266 274 5 4.0 
566 282 289 297 305 312 320 328 335 343 3651 6 4.8 
567 358 366 374 381 389 397 404 412 420 427 7 5.6 
568 435 442 450 458 465 473 481 488 496 504 8 6.4 
569 oll 519 526 534 542 549 557 565 572 580 9 Uf «Ps 
570 587 595 603 610 618 626 633 641 648 656 

571 664 671 679 686 694 OZR OO Mien 24a oe 

572 740 747 755 762 770 778 785 793 800 808 

573 815 823 831 8388 846 853 861 868 876 884 

574 891 899 906 914 921 929 937 944 952 959 

575 967 974 982 989 997 *005 *012 *020 *027 *035 

576 76 042 050 057 065 072 080 O87 095 103 110 

514 118 125 1388 140 148 Loo GS LAO NS 85 

578 LOSS 2005S 208— Zillow 223 230 238 1245 205m 260) 

579 268 275 283 290 298 305) 313 320) 328) 335 

580 343 300) 358) 3865) 373 380 388 395 403 410 7 
581 418 425 433 440 448 455 462 470 477 485 1 0.7 
582 AQT SOO UN OU saR Olom O22 DSO DS Po4one o52m) O09 2 1.4 
583 567 574 582 589 597 604 612 619 626 634 3 Zell 
584 641 649 656 664 671 678 686 693 701 708 4) 2.8 
585 “16 7238 730! 738 745 (Somme AOOM CSIs AiOm coe 5 3.5 
586 790° 797 805" 812) 819 827 834 842 849 856 6 4.2 
587 864 871 879 886 893 901 908 916 923 930 7 4.9 
588 938 945 953 960 967 975 982 989 997 *004 8 5.6 
589 7é O12, ONO O26 0349 044 048 056 063 070 078 9 6.3 
590 085 093 100 107 115 122) 129 137 144 151 

591 159 166 173 181 188 195° 203° 210) 21% 225 

5092 232 240 247 254 262 269 276 283 291 298 

593 305 313° 320) 327 335 342 349 3857 364 3871 

594 379 386 393 401 408 415 422 4380 487 444 

595 452 459 466 474 481 488 495 503 510 517 

596 525 5382 539 546 554 561 568 576 583 590 

597 594 605 6125 O19) 627 634 641 648 656 663 

598 670 677 685 692 699 (LOCUS (21 7288 130 

599 743 750 757 764 772 779 786 793 801 808 

600 815 822 830 837 844 851 859 866 873 880 

N. 0 1 2 3 4 5 6 7 8 9 Proportional parts 
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N. 0 1 2 3 4 5 6 i 8 9 Proportional parts 

600 77 815 822 830 837 844 851 859 866 873 880 

601 887 895 902 909 916 924 931 938 945 952 

602 960 967 974 981 988 996 *003 *010 *017 *025 

603 78 032 039 046 053 061 068 075 082 089 097 

604 104 111 118 125 1382 140 147 154 161 168 

605 176 183 190 197 204 DIA 9219 2269) :233.":240 

606 247 254 262 269 276 283 290 297 305 312 

607 319 326 333 340 347 355 362 369 376 383 

608 390 398 405 412 419 426 433 440 447 455 

609 462 469 476 483 490 AQ (a 504 Vol2 e51L0)) 526 Ma 
1 d 

610 5383 540 547 554 561 569 576 583 590 597 2 126 

611 604 611 618 625 633 640 647 654 661 668 3 2.4 

612 675 682 689 696 704 Al eAk US se Commo 4 Bim 

613 746 753 760 767 774 781 789 796 803 810 5 4.0 

614 817 824 831 838 845 852 859 866 873 880 6 4.8 

615 888 895 902 909 916 923 930 937 944 951 rf 5.6 

616 958 965 972 979 986 993 *000 *007 *014 *021 8 6.4 

617 79 029 086 048 050 057 064 O71 O78 085 092 9 7.2 

618 099 106 118-120 127 (S45 Al AS 155 162 

619 169 7G “WS3 LOOM 197 Ares 225m 

620 239 246 253 260 267 274 281 288 295 302 7 

621 309 316 323 330 337 344 351 358 365 372 1 O47 

622 379 386 393 400 407 414 421 428 4385 442 2 Wee 

623 449 456 463 470 477 484 491 498 505 511 3 2.1 

624 O18 525 5382 539 546 Hdor=0G0 (567 D4 SSL 4 2.8 

625 588 595 602 609 616 623 630 637 644 650 5 3.5 

626 657 664 671 678 685 692 699 706 713 720 6 4.2 

627 727 734 741 748 754 MOLOS Wi (Ol S2en hoe 7| 4.9 

628 796 803 810 817 824 831 837 844 851 858 8 546 

629 865 872 879 886 893 900 906 918 920 927 9 6.3 

630 934 941 948 955 962 969 975 982 989 996 

631 80 003 O10 O17 024 030 037 044 O51 058 065 

632 072 079 085 092 099 LOGRaLIS 1 1205 Laas. 

633 140 147 154 161 168 175 182 188 195 202 6 

634 209) “2116 | 228)) 229), 236 2435) (250 257 264 271 1 0.6 

635 277 284 291 298 305 312) 818 325 332° 339 2 1:2 

636 346 353 359 366 373 380 387 3938 400 407 3 1.8 

637 414 421 428 484 441 448 455 462 468 475 +t 2.4 

638 482 489 496 502 509 516y (523. 530" 586 5435 5 BO 

639 590 557 564 570 577 584 591 598 604 611 6 3.6 
7 4.2 

640 618 625 632 638 645 652 659 665 672 679 8 4.8 

641 686 693 699 706 713 (e0iN726" GS8il 740) 747 9 ayes 

642 754 760 767 774 781 787 794 .801 808 814 

643 821 828 835 841 848 855 862 868 875 882 

644 889 895 902 909 916 922 929 9386 943 949 

645 956 963 969 976 983 990 996 *003 *010 *017 

646 81 023 030 037 0438 050 057 064 O70 O77 O84 

647 090.097 | 104 Ti 17 (24SL SIsse M44 yell 

648 158 164 171 178 184 191 198 204° 211) .218 

649 224 231 238 245 251 258 265 271 278) 285 

650 291 298 3805 311 318 B20 etool Léa s4oe) sol 

N. 0 1 2 3 4 5 6 i 8 9 Proportional parts 

















FIVE-PLACE LOGARITHMS (Continued) 

















Ni 0 1 2 3 4 5 6 7 8 9 Proportional parts 
650 SIF 291, (298 305m sills sks 325 331 338 345 351 

651 358 365 371 378 385 391 398 405 411 418 

652 425 431 488 445 451 458 465 471 478 485 

653 491 498 505 511 518 525 531 538 544 5651 

654 558 564 571 578 584 591 598 604 611 617 

655 624 631 637 644 651 657 664 671 677 684 

656 690 697 704 710 717 723 730 737 743 750 

657 fod. (68) GAOP 716k 783 790 796 803 809 816 

658 823 829 886 842 849 856 862 869 875 882 

659 889 895 902 908 915 921 928 935 941 948 

660 954 961 968 974 981 987 994 *000 *007 *014 7 
661 82 020 027 033 040 046 053 060 066 073 079 1 ORs 
662 086 092 099 105 112 119 125 182 1388 145 2 1.4 
663 151 158: 164° 171 178 184 191 197 204 210 3 Pell 
664 217 223 230° 236% 243 249 256 263 269 276 4 2.8 
665 282 289 295 302 308 315 321 328 334 341 5 3.5 
666 347 354 360 367 373 380 387 393 400 406 6 4,2 
667 413 419 426 482 439 445 452 458 465 471 7 4.9 
668 478 484 491 497 504 SLOP SLY 5238 5308 536 8 5.6 
669 543 549 556 562 569 575 582 588 595 601 9 6.3 
670 607 614 620 627 633 640 646 653 659 666 

671 672 679 685 692 698 COSmR ALG Sie (2A ee 30) 

672 737 743 750 756 763 169) °776)) 7825 789) 795 

673 802 808 814 821 827 834 840 847 853 860 

674 866 872 879 885 892 898 905 911 918 924 

675 930 937 943 950 956 963 969 975 982 988 

676 995 *001 *008 *014 *020 *027 *033 *040 *046 *052 

677 83 059 065 072 O78 085 OSI TO97 1045 LON Tay 

678 123 129 136 142 149 155e 516i) 168s L774) 18 

679 1S7eS 1935 2008 2068 21:3 219 225 232 238 245 

680 Zo) 257 2645 270) 276 283 289 296 302 308 6 
681 315 321 327 334 340 347 353 359 366 372 il 0.6 
682 378 385 391 398 404 410 417 423 429 436 2 1.2 
683 442 448 455 461 467 474 480 487 493 499 3 1.8 
684 606 512 518 525 531 537 544 550 556 563 4 2.4 
685 569 575 582 588 594 601 607 613 620 626 5) 3.0 
686 632 639 645 651 658 664 670 677 683 689 6 3.6 
687 696 702 708 715 721 727 734 740 746 753 7 4.2 
688 759 765 771 778 784 790 797 803 809 816 8 4.8 
689 822 828 835 841 847 853 860 866 872 879 9 5.4 
690 885 891 897 904 910 916 923 929 935 942 

691 948 954 960 967 973 979 985 992 998 *004 

692 84 011 O17 023 029 036 042 048 055 O61 067 

693 073 080 O86 092 098 TOS Lh Tie 123 e150 

694 1386 142 148 155 161 16795173 180) 186" 192 

695 198 205 211 217 223 230 236 242 248 255 

696 261 267 273 280 286 292, 298 305 311 317 

697 323 330 336 342 348 354 361 367 373 379 

698 386 392 398 404 410 417 423 429 435 442 

699 448 454 460 466 473 479 485 491 497 504 

700 510 516 522 528 535 541 547 553 559 566 

N. 0 1 2 3 t 5 6 7 8 9 Proportional parts 

















FIVE-PLACE LOGARITHMS (Continued) 

















N. 0 1 2 3 4 5 6 Te 8 9 Proportional parts 
700 84 510 516 522 528 535 541 547 553 559 566 

701 572 578 584 590 597 603 609 615 621 628 

702 634 640 646 652 658 665 671 677 683 689 

703 696 702 708 714 720 [2604133 —1089 (40. Tol 

704 TO GCOO mm mat LO mai S2 788 794 800 807 813 

705 819 825 831 837 844 850 856 862 868 874 

706 880 887 893 899 905 911 917 924 930 936 

707 942 948 954 960 967 973 979 985 991 997 7 
708 85 003 009 016 022 Q28 034 040 046 052 058 1 0.7 
709 065 O71 O77 083 089 095 101 107 114 120 - at 
710 126 1382-138 144 150 156.9163" 169) 17oy 13m 4 2.8 
711 187 193 199 205 211 217 224 230 236 242 5 3.5 
712 248 254 260 266 272 278 285 291 297 303 6 4.2 
713 309 315 321 327 333 339 345 352 358 364 7 4.9 
714 370 376 382 388 394 400 406 412 418 425 8 5.6 
715 431 4387 443 449 455 461 467 473 479 485 2 6.3 
716 491 497 503 509 516 522 528 534 540 546 

717 552 558 564 570 576 582 588 594 600 606 

718 612 618 625 631 687 643 649 655 661 667 

719 673 679 685 691 697 103 709. TiS" 720" 720 ee 

1 0. 

720 733 7389 745 751 757 763 769 775 781 788 2 1.2 
721 794 800 806 812 818 824 830 836 842 848 3 1.8 
722 854 860 866 872 878 884 890 896 902 908 4 2.4 
723 914 920 926 932 938 944 950 956 962 968 5 3.0 
724 974 980 986 992 998 *004 *010 *016 *022 *028 6 3.6 
725 86 034 040 046 052 058 064 070 076 082 088 7 4.2 
726 094 100 106 112 118 124 1380 136 141 147 8 4.8 
727 15359 BMG oe alae 183 189 195 201 207 9 5.4 
728 213 219 225 231 237 243 249 255 261 267 

729 213 219) 285 291 297 303 308 314 320 326 

730 332 338 344 350 356 362 368 374 380 386 5 
731 392 398 404 410 415 421 427 433 4389 445 1 0.5 
732 451 457 463 469 475 481 487 493 499 504 2 1.0 
733 510 516 522 528 534 540 546 552 558 564 3 1.5 
734 570 576 581 587 593 599 605 611 617 623 4 2.0 
735 629 635 641 646 652 658 664 670 676 682 5 2.5 
736 688 694 700° 705° 711 W17° (723 «6729 «735741 6 3.0 
737 Tal foo) 759" 764) 770 776 782 788 794 800 7 3.5 
738 806 812 817 823 829 835 841 847 853 859 8 4.0 
739 864 870 876 882 888 894 900 906 911 917 9 4.5 
740 923 929 935 941 947 953 958 964 970 976 

741 982 988 994 999 *005 *OUL *017 *023"*029)*085 

742 87 040 046 052 058 064 070 O75 O81 O87 093 

743 099 105 ITL* 116 122 128 134 140 146 151 

744 157 163 169 175 181 186 192 198 204 210 

745 216 221 227 233 239 245 251 256 262 268 

746 274 280 286 291 297 303 309 315 320 326 

747 3382 338 344 349 355 361 367 373 379 384 

748 390 396 402 408 413 419 425 431 487 442 

749 448 454 460 466 471 477 483 489 495 500 

750 506 512 518 523 529 535 541 547 552 558 

N. 0 1 2 3 4 5 6 7 8 9 Proportional parts 
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N. 0 1 2 3 4 is 6 7 8 9 Proportional parts 
750 87 506 512 518 523 529 535 541 547 552 558 

751 564 570 576 581 587 593 599 604 610 616 

752 622 628 6338 639 645 651 656 662 668 674 

753 679 685 691 697 703 COSA 7209 7265) 73 

754 737 «743 #749 754 760 LOGIN (2M Kin (SOm 089 

755 795 800 806 812 818 823 829 835 841 846 

756 852 858 864 869 875 881 887 892 898 904 

757 910 915 921 927 933 938 944 950 955 961 

758 967 973 978 984 990 996 *001 *007 *018 *018 

759 88 024 030 0386 041 047 053 058 064 O70 076 

760 081 O87 093 098 104 HUNG)" SLINGS APRS 7 IGS 6 
761 138 144 150 156 161 167 173 178 184 190 1 0.6 
762 195 201 9207 218% 218 2245230235) 241 247, 2 1.2 
763 252 258 264 270 275 281 287 292 298 304 3 1.8 
764 309 315 321 326 332 338 343 349 355 360 4 2.4 
765 366 372 377 383 389 395 400 406 412 417 5 3.0 
766 423 429 434 440 446 451 457 463 468 474 6 3.6 
767 480 485 491 497 502 DSH OLS O19 525.0000 1 4.2 
768 5386 542 547 553 559 564 570 576 581 587 8 4.8 
769 593 598 604 610 615 621 627 632 638 643 9 5.4 
770 649 655 660 666 672 677 683 689 694 700 

771 COS LL Tae T22iee 28, 734 739 745 750 756 

Ti2 762 767 773-779 784 790 795 801 807 812 

773 818 824 829 835 840 846 852 857 863 868 

774 874 880 885 891 897 902 908 913 919 925 

7715 930 936 941 947 953 958 964 969 975 981 

776 986 992 997 *003 *009 *014 *020 *025 *031 *037 

Hele) 89 042 048 053 059 064 070 076 O81 087 092 

778 098 104 109 115 120 126 1381 137 143 148 

779 154 159 165 170 176 182 187 193 198 204 

780 209 215 221° 226° 232 237 243 248 254 260 5 
781 265 271 276 282 287 293 298 304 310 315 1 0.5 
782 S21 7326) 1332) 337 343 348 354 360 365 371 2 0 
783 376 382 387 393 398 404 409 415 421 426 3 1.5 
784 432 437 443 448 454 459 465 470 476 481 4 280 
785 487 492 498 504 509 OLSmNO20NOZG Moola oom 5 255 
786 542 548 553 559 564 570 575 581 586 592 6 3.0 
787 597 603 609 614 620 625 631 636 642 647 df 3.5 
788 653 658 664 669 675 680 686 691 697 702 8 4.0 
789 708 713 719 724 730 735 741 746 752 757 9 4.5 
790 763 768 774 779 785 790 796 801 807 812 

791 818 823 829 834 840 845 851 856 862 867 

792 873 878 883 889 894 900 905 911 916 922 

793 927 933 938 944 949 955 960 966 971 977 

794 982 988 993 998 *004 *009 *015 *020 *026 *031 

795 90 037 042 048 053 059 064 069 075 080 086 

796 091 O97 102 108 1138 119 124 129 185 140 

797 146 151 157 162 168 173 179 184 189 195 

798 200 206 211 217) 222 227 233 238 244 249 

799 255 260 266 271 276 282 287 293 298 304 

800 309 314 320 325 331 336 342 347 352 358 

N. 0 1 2 3 4 5 6 7 8 9 Proportional parts 
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N. 0 1 2 3 4 5 6 7 8 9 Proportional parts 
800 90 309 314 320 325 331 336 342 347 352 358 

801 363 369 3874 3880 385 390 396 401 407 412 

802 417 423 428 434 4839 445 450 455 461 466 

803 472 477 482 488 493 499 504 509 515 520 

804 526 5381 536 542 547 5538 558 563 569 574 

805 580 585 590 596 601 607 612" 617 9 623 628 

806 634 639 644 650 655 660 666 671 677 682 

807 687 693 698 703 709 714 720 725 730 736 

808 Al 747 72975 763 768 773 779 784 789 

809 795 800 806 811 816 822 827 832 838 843 

810 849 854 859 865 870 875 881 886 891 897 6 
811 902 907 913 918 924 929 934 940 945 950 1 0.6 
812 956 961 966 972 977 982 988 993 998 *004 2 12 
813 91 009 014 020 025 030 036 041 046 052 057 3 18 
814 062 068 073 O78 084 089 094 100 105 110 f 2.4 
815 LG ZI 26a Loe Si 142148 153 158 164 5 3.0 
816 169 174 180 185 190 196 201 206 212 217 6 3.6 
817 222° 228 233" 238) 243 249 254 259 265 270 7| 4.2 
818 200 28s 286m 20a 2977 302 3807 312 318 323 8 4.8 
819 328 334 339 344 350 855 800s 36D) a7 346 9 5.4 
820 381 387 392 397 403 408 413 418 424 429 

821 434 440 445 450 455 461 466 471 477 482 

822 487 492 498 503 508 514 519 524 529 535 

823 540 545 551 556 561 566 572 577 582 587 

824 593 598 603 609 614 619 624 630 635 640 

825 645 651 656 661 666 672 677 682 687 693 

826 698 703 709 714 719 724 730 735 740 745 

827 Tole 750) (Gl (OGM 2 777 ~~ 782 «6787: «6793 = 798 

828 803 808 814 819 824 829 834 840 845 850 

829 855 861 866 871 876 882 887 892 897 903 

830 908 913 918 924 929 934 939 944 950 955 5 
831 960 965 971 976 981 986 991 997 *002 *007 1 0.5 
832 92 012 018 023 028 033 088 044 049 054 059 2| 1.0 
833 065 070 075 O80 O85 091 096 101 106 I11 3 15: 
834 17 L222 32 8 143 148 158 158 1638 | 2.0 
835 169 174 179 184 189 195 200 205 210 215 5 2.5 
836 221 226 231 236 241 247 252 257 262 267 6 3.0 
837 273 278 288 288 293 298 304 309 314 319 ¢ 3.5 
838 324 330 335 340 345 850 355 361 366 371 8 4.0 
839 376 381 387 392 397 402 407 412 418 423 9 4.5 
840 428 433 4388 443 449 454 459 464 469 474 

841 480 485 490 495 500 605. 511 516 521 526 

842 531 5386 542 547 5052 Dof' 1662 5604 572 578 

843 5838 588 5938 598 603 609 614 619 624 629 

844 634 639 645 650 655 660 665 670 675 681 

845 686 691 696 701 706 CLR VLG |) TAR TAG 732 

846 13 742 747. 752° 758 763 768 773 778 783 

847 788 793 799 804 809 814 819 824 829 834 

848 840 845 850 855 860 865 870 875 881 886 

849 891 896 901 906 911 916 921 927 982° 9387 

850 942 947 952 957 962 967 973 978 983 988 

N. 0 1 2 3 4 5 6 if 8 9 Proportional parts 














FIVE-PLACE LOGARITHMS (Continued) 




















INF 0 1 2 3 4 5 6 7 8 9 Proportional parts 

850 92 942 947 952 957 962 967 973 978 983 988 

851 993 998 *003 *008 *013 *018 *024 *029 *034 *039 

852 93 044 049 054 059 064 069 O75 O80 085 090 

853 095 100 105) 110° 115 120 125 1381 136 141 

854 146 151 156 161 166 VLG) WSIS T8659 192 

855 197 202 207 212 217 222 227 232 237 242 

856 247 252 258 263 268 273 278 283 288 293 

857 298 303 308 313 318 823 3828 334 339 344 

858 349 354 359 364 369 374. 379 384 389 394 6 

859 399 404 409 414 420 425 4380 435 440 445 1 0.6 
2 ih, 24 

860 450 455 460 465 470 475 480 485 490 495 3 is 

861 500 505 510 515 520 526 531 536 541 546 4 7,4) 

862 551 556 561 566 571 576 581 586 591 596 5 3.0 

863 601 606 611 616 621 626 631 636 641 646 6 3.6 

864 651 656 661 666 671 676 682 687 692 697 i 4.2 

865 GOD OT mead liga wee? 720 7382 73% 742 747 8 4.8 

866 To2) Vote tO2me 1 Oven a2 777 782 78% 792 797 9 5.4 

867 802 807 812 817 822 827 832 837 842 847 

868 852 857 862 867 872 877 882 887 892 897 

869 902 907 912 917 922 927 932 937 942 947 

870 952 957 962 967 972 977 982 987 992 997 5 

871 94 002 007 O12 O17 022 027 032 037 042 047 1 0.5 

872 052 057 062 067 072 077 082 086 091 096 2 1.0 

873 LOU SOG eS Ty Gye 2 1 126 131 136 141 146 3 15: 

874 Tol 156.16 i ye 6er Lu 176 181 186 191 196 4 2.0 

875 PAUL PANS PVs = PANG) az 226 231 236 240 245 5 2.9 

876 250 255 260 265 270 279 280 285 290 295 6 3.0 

877 300 305 310 315 320 325 330 335 340 345 7 329 

878 349 354 359 364 369 374 379 384 389 394 8 4.0 

879 399 404 409 414 419 424 429 433 438 443 9 4.5 

880 448 453 458 463 468 473 478 483 488 493 

881 498 503 507 512 517 022 527 532 537 542 

882 547 552 557 562 567 571 576 581 586 591 

883 596 601 606 611 616 621 626 630 635 640 

884 645 650 655 660 665 670 675 680 685 689 

885 694 699 704 709 714 719 724 729) 7345 738 

886 743 748 753 758 763 UGS tes RS Oss) TASH 4 

887 792 797 802 807 812 817 822 827 832 836 1 0.4 

888 841 846 851 856 861 866 871 876 880 885 2 0.8 

889 890 895 900 905 910 915 919 924 929 934 3 1.2 
4 1G 

890 939 944 949 954 959 963 968 973 978 983 5 2.0 

891 988 993 998 *002 *007 [O12 e017 022502757032 6 2.4 

892 95 036 041 046 051 056 061 066 O71 075 080 i 2.8 

893 085 090 095 100 105 109 114 119 124 129 8 Boe 

894 134 139 143 148 153 158 163 168 173 177 9 3.6 

895 182, 187 192) 197 202 2075211 2165 22105 226 

896 231 236 240 245 250 205 260 265 270 274 

897 279 284 289 294 299 303 3808 313 318 323 

898 328 332 337 342 347 302) 351 | d61) 3668 37 

899 376 381 386 390 395 400 405 410 415 419 

900 424 429 434 439 444 448 453 458 463 468 

N. 0 1 2 3 5 6 7 8 9 Proportional parts 

















FIVE-PLACE LOGARITHMS (Continued) 
ee eee 

















N. 0 1 D) 3 4 5 6 i 8 9 Proportional parts 
900 95 424 429 434 439 444 448 453 458 463 468 

901 472 477 482 487 492 497 501 506 511 516 

902 a Epa sell) Gio, HYG) 54579550 5d4> 559) 564 

903 569 574 578 5838 588 593 598 602 607 612 

904 617 622 626 631 636 641 646 650 655 660 

905 665 670 674 679 684 689 694 698 703 708 

906 AS eT acon mec en oe VOT mie (460) Jolene Too 

907 Ol eKOOM OKO meriitone oO 785 789 794 799 804 

908 809 813 818 823 828 832 837 842 847 852 

909 856 861 866 871 875 880 885 890 895 899 

910 904 909 914 918 923 928 933 938 942 947 5 
911 952 957 961 966 971 976 980 985 990 995 1 0.5 
912 999 *004 *009 *014 *019 *023 *028 *033 *038 *042 2 1.0 
913 96 047 052 057 O61 066 071 076 O80 085 090 ¥ 15 
914 095 099 104 109 114 TUSIi23 TQS lean siz 4 2.0 
915 1427 147 To2"5 156") 116i LOOT iL ibs USOT SS 1 2.0 
916 190 194 199 204 209 DiS) US 22a, VP LZ Zoe 6 oa 
917 2a 242, 246 25 9256 POI Aya PY Bilas = eh), 7 Ses, 
918 284 289 294 298 303 SOS mols wolam occa oan 8 4.0 
919 332 336 341 346 350 355 360. 365 369 374 9 4.5 
920 379 384 388 393 398 402 407 412 417 421 

921 426 431 485 440 445 450 454 459 464 468 

922 473 478 483 487 492 A207, WOOL 5060 oIIN Sie 

923 S200 O25 DOSO oat os! 544 548 553 558 562 

924 DOT OU ERO ao oles 591 595 600 605 609 

925 614 619 624 628 633 638 642 647 652 656 

926 661 666 670 675 680 685 689 694 699 703 

927 HOS, PSY TAN PPA 77 Volewa(30) (Ate, C45 cou 

928 755 759 764 769 774 TIS 88 STS8- 792). 79F 

929 802 806 811 816 820 825 830 834 839 844 

930 848 853 858 862 867 872 876 881 886 890 4 
931 895 900 904 909 914 918 923 928 9382 937 1} 0.4 
932 942 946 951 956 960 965 970 974 979 984 2 0.8 
933 988 993 997 *002 *007 -OLL S016 *O20 025: +030 3 1.2 
934 97 035 039 044 049 053 058 063 O67 072 O77 4 if 26 
935 081 O86 090 095 100 104°° 109 T4° LS) 123 5 220 
936 12S lo) Wey 4 AG 15t°255 160) 165." 169 6 2.4 
937 WA 179 H1S8 188 = 192 197 19202 206.9 2 2hG 7 2.8 
938 220) 225 7250" 2384" 230 2437248 253i" 257) 262 8 See 
939 2067 271 276° 280° 285 290 294 299 304 308 9 3.6 
940 oto old S22" 32% aul 396" 340 345° 350) 854 

941 309 364  368°° 373" 377. 3882 3887 391 396 400 

942 405 410 414 419 424 428 4383 4387 442 447 

943 451 456 460 465 470 474 479 488 488 493 

944 497 502 506 511 516 520 5625 529 534 5389 

945 543° D048 5525 O57" 562 HOOMOCL  Szom O80 685 

946 589 594 598 603 607 612 67 ‘62% 626" 6380 

947 635 640 644 649 653 658 663 667 672 676 

948 681 685 690 695 699 VOAMETOS | SSH Cie Toe 

949 Wat Wal eo wA0m 45 V4A9V 754 759) 7685 768 

950 C2. THT 7329 F808 79 795 800 804 809 813 

N. 0 1 2 3 4 5 6 7 8 9 Proportional parts 














FIVE-PLACE LOGARITHMS (Continued) 

















N. 0 1 2 3 4 5 6 yf 8 9 Proportional parts 
950 NUTONE. Tis¥ SARS Gy Marae | 795 800 804 809 813 
951 818 823 827 832 836 841 845 850 855 859 
952 864 868 873 877 882 886 891 896 900 905 
953 909 914 918 923 928 932 9387 941 946 950 
954 955 959 964 968 973 978 982 987 991 996 
955 98 000 005 009 014 O19 023 028 032 O87 041 
956 046 050 055 059 064 068 O73 O78 O82 O87 
957 091 096 100 105 109 114 118 128 127 1382 
958 137 141 146 150 155 V5ONNIG4 HUGS. Br 17 
959 182 1867 W9l-” 195) 200 204 209 214 218 223 
960 227 232 236 241 245 250 254 259 263 268 5 
961 272° 277 281 286 290 295 299 304 308 313 1 0.5 
962 318 322 327 331 336 340 345 349 354 358 2 1.0 
963 363 367 372 376 381 385 390 394 399 403 3 I ¢55 
964 408 412 417 421 426 430 485 489 444 448 4 2.0 
965 453 457 462 466 471 475 480 484 489 493 5 2.5 
966 498 502 507 511 516 520 525 529 534 538 6 3.0 
967 543 547 552 556 561 565 570 574 579 583 u 3.5 
968 588 592 597 601 605 610 614 619 623 628 8 4.0 
969 632 637 641 646 650 655 659 664 668 673 9 4.5 
970 677 682 686 691 695 700 704 709 713 717 
971 722 726 731 735 740 744 749 753 758 762 
972 16h Wil Sow 8015784 789 793 798 802 807 
973 811 816 820 825 829 834 838 843 847 851 
974 856 860 865 869 874 878 883 887 892 896 
975 900 905 909 914 918 923 927 932 936 941 
976 945 949 954 958 963 967 972 976 981 985 
977 989 994 998 *003 *007 *012 *016 *021 *025 *029 
978 99 0384 038 043 047 052 056 061 065 069 074 
979 078 083 087 092 096 100 105 109 114 118 
980 123 127 131 136 140 145 149 154 158 162 4 
981 167 171 176 180 185 189 198 198 202 207 1 0.4 
982 20 e2i6 220) 2245229 233 238 242 247 251 2 0.8 
983 255 260 264 269 273 27 282 286 291) 295 3 12 
984 300 304 308 313 317 322 326 330 335 339 4 1.6 
985 344 3848 352 357 361 366 370 374 379 383 5 2.0 
986 3888 392 396 401 405 410 414 419 423 427 6 2.4 
987 432 486 441 445 449 454 458 463 467 471 a DES 
988 476 480 484 489 493 498 502 506 511 515 8 One 
989 520) 524 828) 53307537 542 546 550 555 559 9 3.6 
990 564 4568 (12,577 258i 585 590 594 599 603 
991 607 612 616 621 625 629 634 638 642 647 
992 651 656 660 664 669 673 677 682 686 691 
993 695 699 704 708 712 717 «(721 +726 730 734 
994 739 743 747 752 756 760 765 769 774 778 
995 782 787 791 795 800 804 808 813 817 822 
996 826 830 835 839 843 848 852 856 861 865 
997 870 874 878 885 887 891 896 900 904 909 
998 9138 917 922 926 930 935 939 944 948 952 
999 957 961 965 970 974 978 983 987 991 996 
1000 00 000 004 009 O13 O17 022 026 0380 035 039 
ING 0 1 2 3 4 5 6 7 8 9 Proportional parts 

















LOGARITHMS 








N. 0 1 2 3 4 5 6 7 8 9 d. 
1000 000 0000 0434 0869 1303 1737 2171 2605 3039 3473 3907 434 
1001 4341 4775 5208 5642 6076 6510 6943 7377 7810 8244 434 
1002 8677 9111 9544 9977 *0411 #0844 *1277 *1710 *2143 *2576 433 
1003 001 3009 3442 3875 4308 4741 5174 5607 6039 6472 6905 433 
1004 7337 7770 8202 8635 9067 9499 9932 *0364 *0796 *1228 432 
1005 002 1661 2093 2525 2957 3389 3821 4253 4685 5116 5548 432 
1006 5980 6411 6843 7275 7706 8138 8569 9001 9432 9863 431 
1007 003 0295 0726 1157 1588 2019 2451 2882 3313 3744 4174 431 
1008 4605 5036 5467 5898 6328 6759 7190 7620 8051 8481 431 
1009 8912 9342 9772 *0203 *0633 *1063 *1493 *1924 *2354 *2784 430 
1010 004 3214 3644 4074 4504 4933 5363 5793 6223 6652 7082 430 
1011 7512 7941 8371 8800 9229 9659 *0088 *0517 *0947 *1376 429 
1012 005 1805 2234 2663 3092 3521 3950 4379 4808 5237 5666 429 
1013 6094 6523 6952 7380 7809 8238 8666 9094 9523 9951 429 
1014 006 0380 O808 1236 1664 2092 2521 2949 3377 3805 4233 428 
1015 4660 5088 5516 5944 6372 6799 7227 7655 8082 8510 428 
1016 8937 9365 9792 *0219 *0647 #1074 *1501 *1928 *2355 42782 427 
1017 007 3210 3637 4064 4490 4917 5344 5771 6198 6624 7051 427 
1018 7478 7904 8331 8757 9184 9610 *0037 *0463 *0889 *1316 426 
1019 008 1742 2168 2594 3020 3446 3872 4298 4724 5150 5576 426 
1020 6002 6427 6853 7279 7704 8130 8556 8981 9407 9832 426 
1021 009 0257 0683 1108 1533 1959 2384 2809 3234 3659 4084 425 
1022 4509 4934 5359 5784 6208 6633 7058 7483 7907 8332 425 
1023 8756 9181 9605 *0030 *0454 *0878 *1308 *1727 *2151 *2575 424 
1024 010 3000 3424 3848 4272 4696 5120 5544 5967 6391 6815 424 
1025 7239 7662 8086 8510 8933 9357 9780 *0204 *0627 *1050 424 
1026 011 1474 1897 2320 2743 3166 3590 4013 4486 4859 5282 423 
1027 5704: 6127 6550 6973 7396 7818 8241 8664 9086 9509 423 
1028 9931 *0354 *0776 *1198 *1621 *2043 *2465 *2887 *3310 *3732 422 
1029 012 4154 4576 4998 5420 5842 6264 6685 7107 7529 7951 422 
1030 8372 8794 9215 9637 *0059 *0480 *0901 *1323 *1744 *2165 422 
1031 013 2587 3008 3429 3850 4271 4692 5113 5534 5955 6376 421 
1032 6797 7218 7639 8059 8480 8901 9321 9742 *0162 *0583 421 
1033 014 1003 1424 1844 2264 2685 3105 3525 3945 4865 4785 420 
1034 5205 5625 6045 6465 6885 7305 7725 8144 8564 8984 420 
1035 9403 9823 *0243 *0662 *1082 *1501 *1920 *2340 *2759 *3178 420 
1036 015 3598 4017 4436 4855 5274 5693 6112 6531 6950 7369 419 
1037 7788 8206 8625 9044 9462 9881 *0300' *0718 *1187 *1555 419 
1038 016 1974 2392 2810 3229 3647 4065 4483 4901 5319 5737 418 
1039 6155 6573 6991 7409 7827 8245 8663 9080 9498 9916 418 
1040 017 0333 0751 1168 1586 2003 2421 2888 3256 3673 4090 417 
1041 4507 4924 5342 5759 6176 6593 7010 7427 7844 8260 417 
1042 8677 9094 9511 9927 *0344 *O76L *1U77) *1594 22010 #2427 417 
1043 018 2843 3259 3676 4092 4508 4925 5341 5757 61738 6589 416 
1044 7005 7421 7837 8253 8669 9084 9500 9916 *0332 *0747 416 
1045 019 1163 1578 1994 2410 2825 3240 3656 4071 4486 4902 415 
1046 bal? hiece 6047 6562) 16977 7392 7807 8222 8637 9052 415 
1047 9467 9882 *0296 *0711 *1126 *1540 *1955 *2369 *2784 *3198 415 
1048 020 3613 4027 4442 4856 5270 5684 6099 6513 6927 7341 414 
1049 7755 8169 8583 8997 9411 9824 *0238 *0652 *1066 *1479 414 
1050 021 1893 2307 2720 3134 3547 3961 4374 4787 5201 5614 413 
N. 0 1 2 3 4 5 6 x 8 9 d. 














LOGARITHMS (Continued) 














N. 0 1 2 3 4 5 6 i 8 9 d. 
1050 021 1893 2307 2720 3134 3547 3961 4374 4787 5201 5614 413 
1051 6027 6440 6854 7267 7680 8093 8506 8919 93382 9745 413 
1052 022 0157 0570 0983 13896 1808 2221 2634 3046 3459 3871 413 
1053 4284 4696 5109 5521 5933 6345 6758 7170 7582 7994 412 
1054 8406 8818 9230 9642 *0054 *0466 *0878 *1289 *1701 *2113 412 
1055 023 2525 2936 3348 3759 4171 4582 4994 5405 5817 6228 411 
1056 6639 7050 7462 7873 8284 8695 9106 9517 9928 *0339 411 
1057 024 0750 1161 1572 1982 2393 2804 3214 3625 4036 4446 411 
1058 4857 5267 5678 6088 6498 6909 7319 7729 8139 8549 410 
1059 8960 9370 9780 *0190 *0600 *1010 *1419 *1829 *2239 *2649 410 
1060 025 3059 3468 3878 4288 4697 5107 5516 5926 6335 6744 410 
1061 7154 7563 7972 8382 8791 9200 9609 *0018 *0427 *0836 409 
1062 026 1245 1654 2063 2472 2881 0289 3698 4107 4515 4924 409 
1063 5333 5741 6150 6558 6967 7375 7783 8192 8600 9008 408 
1064 9416 9824 *0233 *0641 *1049 *1457 *1865 *2273 *2680 *3088 408 
1065 027 3496 3904 4312 4719 5127 5535 5942 6350 6757 7165 408 
1066 7572 7979 8387 8794 9201 9609 *0016 *0423 *0830 *1237 407 
1067 028 1644 2051 2458 2865 3272 3679 4086 4492 4899 5306 407 
1068 5713 6119 6526 6932 7339 7745 8152 8558 8964 9371 406 
1069 9777 *0183 *0590 *0996 *1402 *1808 *2214 *2620 *3026 *3432 406 
1070 029 3833 4244 4649 5055 5461 5867 6272 6678 7084 7489 406 
1071 7895 8300 8706 9111 9516 9922 *0327 *0732 *1138 *1543 405 
1072 030 1948 2353 2758 3163 3568 3973 4378 4783 5188 5592 405 
1073 5997 6402 6807 7211 7616 8020 8425 8830 9234 9638 405 
1074 031 0043 0447 0851 1256 1660 2064 2468 2872 3277 3681 404 
1075 4085 4489 4893 5296 5700 6104 6508 6912 7315 7719 404 
1076 8123 8526 8930 9333 9737 *0140 *0544 *0947 *1350 *1754 403 
1077 032 2157 2560 2963 3367 3770 4173 4576 4979 5382 5785 403 
1078 6188 6590 6993 7396 7799 8201 8604 9007 9409 9812 403 
1079 033 0214 0617 1019 1422 1824 2226 2629 3031 3433 3835 402 
1080 4238 4640 5042 5444 5846 6248 6650 7052 7453 7855 402 
1081 8257 8659 9060 9462 9864 *0265 *0667 *1068 *1470 *1871 402 
1082 034 2273 2674 3075 3477 3878 4279 4680 5081 5482 5884 401 
1083 6285 6686 7087 7487 7888 8289 8690 9091 9491 9892 401 
1084 035 0293 0693 1094 1495 1895 2296 2696 3096 3497 3897 400 
1085 4297 4698 5098 5498 5898 6298 6698 7098 7498 7898 400 
1086 8298 8698 9098 9498 9898 *0297 *0697 *1097 *1496 *1896 400 
1087 036 2295 2695 3094 3494 3893 4293 4692 5091 5491 5890 399 
1088 6289 6688 7087 7486 7885 8284 8683 9082 9481 9880 399 
1089 037 0279 0678 1076 1475 1874 2272 2671 3070 3468 3867 399 
1090 4265 4663 5062 5460 5858 6257 6655 7053 7451 7849 398 
1091 8248 8646 9044 9442 9839 *0237 *0635 *1033 *1431 *1829 398 
1092 038 2226 2624 3022 3419 3817 4214 4612 5009 5407 5804 398 
1093 6202 6599 6996 7393 7791 8188 8585 8982 9379 9776 397 
1094 039 0173 0570 0967 1364 1761 2158 2554 2951 3348 3745 397 
1095 4141 4538 4934 5331 5727 6124 6520 6917 7313 7709 397 
1096 8106 8502 8898 9294 9690 *0086 *0482 *0878 *1274 *1670 396 
1097 040 2066 2462 2858 3254 3650 4045 4441 4837 5232 5628 396 
1098 6023 6419 6814 7210 7605 8001 8396 8791 9187 9582 395 
1099 9977 *0372 *0767 *1162 *1557 *1952 *2347 *2742 *3137 *3532 395 
1100 041 3927 4322 4716 5111 5506 5900 6295 6690 7084 7479 395 
N 0 1 2 3 4 5) 6 G 8 9 d 

















A-37 


LOGARITHMS (Continued) 








N. 0 1 2 3 4 5 6 uf 8 9 d. 
1100 041 3927 4322 4716 5111 5506 5900 6295 6690 7084 7479 395 
1101 7873 8268 8662 9056 9451 9845 *0239 *0633 *1028 *1422 394 
1102 042 1816 2210 2604 2998 3392 3786 4180 4574 4968 5361 394 
1103 5755 6149 6543 6936 7330 7723 8117 8510 8904 9297 394 
1104 9691 *0084 *0477 *0871 *1264 #1657 *2050 *2444 *2837 *3230 393 
1105 043 3623 4016 4409 4802 5195 5587 5980 6373 6766 7159 393 
1106 7551 7944 8337 8729 9122 9514 9907 *0299 *0692 *1084 393 
1107 044 1476 1869 2261 2653 3045 3437 3829 4222 4614 5006 392 
1108 5398 5790 6181 6573 6965 7357 7749 8140 8532 8924 392 
1109 9315 9707 *0099 *0490 *0882 #1273 *1664 *2056 *2447 *2839 392 
1110 045 3230 3621 4012 4403 4795 5186 5577 5968 6359 6750 391 
1111 7141 7531 7922 8313 8704 9095 9485 9876 *0267 *0657 391 
1112 046 1048 1438 1829 2219 2610 3000 3391 3781 4171 4561 390 
1113 4952 5342 5732 6122 6512 6902 7292 7682 8072 8462 390 
1114 8852 9242 9632 *0021 *0411 #0801 *1190 *1580 *1970 *2359 390 
1115 047 2749 3138 3528 3917 4306 4696 5085 5474 5864 6253 389 
1116 6642 7031 7420 7809 8198 8587 8976 9365 9754 *0143 389 
1117 048 0532 0921 1309 1698 2087 2475 2864 3253 3641 4030 389 
1118 4418 4806 5195 5583 5972 6360 6748 7136 7525 7913 388 
1119 8301 8689 9077 9465 9853 *0241 *0629 *1017 *1405 *1792 388 
1120 049 2180 2568 2956 3343 3731 4119 4506 4894 5281 5669 388 
1121 6056 6444 6831 7218 7606 7993 8380 8767 9154 9541 387 
1122 9929 *0316 *0703 *1090 *1477 *1863 *2250 *2637 *3024 *3411 387 
1123 050 3798 4184 4571 4958 5344 5731 6117 6504 6890 7277 387 
1124 7663 8049 8436 8822 9208 9595 9981 *0367 *0753 *1139 386 
1125 051 1525 1911 2297 2683 3069 3455 3841 4227 4612 4998 386 
1126 5384 5770 6155 6541 6926 7312 7697 8083 8468 8854 386 
1127 9239 9624 *0010 *0395 *0780 *1166 *1551 *1936 *2321 *2706 385 
1128 052 3091 3476 3861 4246 4631 5016 5400 5785 6170 6555 385 
1129 6939 7324 7709 8093 8478 8862 9247 9631 *0016 *0400 385 
1130 053 0784 1169 1553 1937 2321 2706 3090 3474 3858 4242 384 
1131 4626 5010 5394 5778 6162 6546 6929 7313 7697 8081 384 
1132 8464 8848 9232 9615 9999 *0382 *0766 *1149 *1532 *1916 384 
1133 054 2299 2682 3066 3449 3832 4215 4598 4981 5365 5748 383 
1134 6131 6514 6896 7279 7662 8045 8428 8811 9193 9576 383 
1135 9959 *0341 *0724 *1106 *1489 *1871 *2254 *2636 *3019 *3401 382 
1136 055 3783 4166 4548 4930 5312 5694 6077 6459 6841 7223 382 
1137 7605 7987 8369 8750 9132 9514 9896 *0278 *0659 *1041 382 
1138 056 1423 1804 2186 2567 2949 3330 3712 4093 4475 4856 381 
1139 5237 5619 6000 6381 6762 7143 7524 7905 8287 8668 381 
1140 9049 9429 9810 *O191 *0572 *0953 *1334 *1714 *2095 *2476 381 
1141 057 2856 3237 3618 3998 4379 4759 5140 5520 5900 6281 381 
1142 6661 7041 7422 7802 8182 8562 8942 9322 9702 *0082 380 
1143 058 0462 0842 1222 1602 1982 2362 2741 3121 3501 3881 380 
1144 4260 4640 5019 5399 5778 6158 6537 6917 7296 7676 380 
1145 8055 8434 8813 91938 9572 9951 *0330 *0709 *1088 *1467 379 
1146 059 1846 2225 2604 2988 3362 3741 4119 4498 4877 5256 379 
1147 5634 6013 6391 6770 7148 7527 7905 8284 8662 9041 379 
1148 9419 9797 *0175 *0554 *0932 *1310 *1688 *2066 *2444 *2822 378 
1149 060 3200 3578 3956 4334 4712 5090 5468 5845 6223 6601 378 
1150 6978 7356 7734 8111 8489 8866 9244 9621 9999 *0376 378 
N 0 1 2 3 4 5 6 if 8 9 d. 














LOGARITHMS (Continued) 














N. 0 1 2 3 4 5 6 7 8 9 d. 
1150 060 6978 73856 7734 8111 8489 8866 9244 9621 9999 *0376 378 
1151 O61 0753 11381 1508 1885 2262 2639 3017 3394 3771 4148 377 
1152 4525 4902 5279 5656 6032 6409 6786 7163 7540 7916 o7 
1153 8293 8670 9046 9423 9799 *0176 *0552 *0929 *1305 *1682 old 
1154 062 2058 24384 2811 3187 3563 3939 4516 4692 5068 5444 376 
1155 5820 6196 6572 6948 7324 7699 8075 8451 8827 9203 376 
1156 9578 9954 *0330 *0705 *1081 *1456 *1832 *2207 *2583 *2958 376 
1157 063 3334 38709 4084 4460 4835 5210 5585 5960 6335 6711 375 
1158 7086 7461 7836 8211 8585 8960 9335 9710 *0085 *0460 375 
1159 064 08384 1209 1584 1958 2333 2708 3082 3457 3831 4205 1s) 
1160 4580 4954 5329 5703 6077 6451 6826 7200 7574 7948 374 
1161 8322 8696 9070 9444 9818 *0192 *0566 *0940 *1314 *1688 374 
1162 065 2061 2485 2809 3182 3556 3930 4803 4677 5050 5424 O74 
1163 5797 6171 6544 6917 7291 7664 8037 8410 8784 9157 373 
1164 9530 9903 *0276 *0649 *1022 *1395 *1768 *2141 *2514 *2886 373 
1165 066 38259 3632 4005 43877 4750 5123 5495 5868 6241 6613 373 
1166 6986 7358 7730 8103 8475 8847 9220 9592 9964 *0336 372 
1167 067 O709 1081 1453 1825 2197 2569 2941 3313 3685 4057 372 
1168 4428 4800 5172 5544 5915 6287 6659 7030 7402 7774 372 
1169 8145 8517 8888 9259 9631 *0002 *0374 *0745 *1116 *1487 371 
1170 068 1859 2230 2601 2972 3348 38714 4085 4456 4827 5198 371 
ileal 5569 5940 6311 6681 7052 7423 7794 8164 8535 8906 371 
1172 9276 9647 *0017 *0388 *0758 *1129 *1499 *1869 *2240 *2610 370 
1173 069 2980 3350 3721 4091 4461 4831 5201 5571 5941 6311 370 
1174 6681 7051 7421 7791 8160 8530 8900 9270 9639 *0009 370 
1175 070 03879 0748 1118 1487 1857 2226 2596 2965 3335 3704 369 
1176 4073 4442 4812 5181 5550 5919 6288 6658 7027 7396 369 
1177 7765 8134 8503 8871 9240 9609 9978 *0347 *0715 *1084 369 
1178 O71 1453 1822 2190 2559 2927 3296 3664 4033 4401 4770 369 
ILA, 5138 5506 5875 6243 6611 6979 7348 7716 8084 8452 368 
1180 8820 9188 9556 9924 *0292 *0660 *1028 *1396 *1763 *2131 368 
1181 O72 2499 2867 3234 3602 3970 4337 4705 5072 5440 5807 368 
1182 6175 6542 6910 7277 7644 8011 8379 8746 9113 9480 367 
1183 9847 *0215 *0582 *0949 *1316 *1683 *2050 *2416 *2783 *3150 367 
1184 073 3517 3884 4251 4617 4984 5351 5717 6084 6450 6817 367 
1185 7184 7550 7916 8283 8649 9016 93882 9748 *0114 *0481 366 
1186 O74 0847 1213 1579 1945 2311 2677 +3043 3409 3775 4141 366 
1187 4507 4873 5239 5605 5970 6336 6702 7068 7433 7799 366 
1188 8164 8530 8895 9261 9626 9992 *0357 *0723 *1088 *1453 365 
1189 O75 1819 2184 2549 2914 3279 3644 4010 43875 4740 5105 365 
1190 5470 5835 6199 6564 6929 7294 7659 8024 8388 8753 365 
POH 9118 9482 9847 *0211 *0576 *0940 *1305 *1669 *2034 *2398 364 
1192 076 2763 3127 3491 3855 4220 4584 4948 5312 5676 6040 364 
1193 6404 6768 7132 7496 7860 8224 8588 8952 9316 9680 364 
1194 O77 0043 0407 0771 1134 1498 1862 2225 2589 2952 3316 364 
1195 3679 4042 4406 4769 5133 5496 5859 6222 6585 6949 363 
1196 7312 7675 8038 8401 8764 9127 9490 9853 *0216 *0579 363 
1197 078 0942 1304 1667 2030 2393 2755 3118 3480 3843 4206 363 
1198 4568 4951 5293 5656 6018 6380 6743 7105 7467 7830 362 
TIS) 8192 8554 8916 9278 9640 *0003 *0365 *0727 *1089 *1451 362 
1200 079 1812 2174 2536 2898 3260 3622 3983 4345 4707 5068 362 
N. 0 1 2 3 4 5 6 7 8 9 d. 
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Natural Trigonometric Functions 


Values of the trigonometric functions of angles for each minute from 0-360°. 

For degrees indicated at the top of the page use the column headings at the top. For 
degrees indicated at the bottom use the column indications at the bottom. 

With degrees at the left of each block (top or bottom), use the minute column at the left 
and with degrees at the right of each block use the minute column at the right. 

If natural trigonometric function tables are used for angle measures greater than 90° 
and less than 360°, appropriate signs for the functions must be supplied in accordance with 
the quadrant in which the angle measure belongs. 
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NATURAL TRIGONOMETRIC FUNCTIONS 
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0° (180°) (359)° 179° 1° (181°) (358°) 178° 
u Sin Tan Cot Cos Sec Cse v Sin Tan Cot Cos Sec Cse 
0 | .00000 | .00000 |— 1.0000 | 1.0000 |- 60 -01745 | .01746 | 57.290 | .99985 | 1.0002 | 57.299 
1 | .00029 | .00029 | 3437.7 | 1.0000 | 1.0000 | 3437.7 | 59 .01774 | .01775 | 56.351 | .99984 | 1.0002 | 56.359 
21 .00058 | .00058 | 1718.9 | 1.0000 | 1.0000 | 1718.9 | 58 .01803 | .01804 | 55.442 | .99984 | 1.0002 | 55.451 
3 | .00087 | .00087 | 1145.9 | 1.0000 | 1.0000 | 1145.9 | 57 .01832 | .01833 | 54.561 | .99983 | 1.0002 | 54.570 
4 | .00116 | .00116 | 859.44 | 1.0000 | 1.0000 | 859.44 | 56 .01862 | .01862 | 53.709 | .99983 | 1.0002 | 53.718 
5 | .00145 | .00145 | 687.55 | 1.0000 | 1.0000 | 687.55 | 55 .01891 | .01891 | 52.882 | .99982 | 1.0002 | 52.892 
6 | .00175 | .00175 | 572.96 | 1.0000 | 1.0000 | 572.96 | 54 .01920 | .01920 | 52.081 | .99982 | 1.0002 | 52.090 
7 | .00204 | .00204 | 491.11 | 1.0000 | 1.0000 | 491.11 | 53 .01949 | .01949 | 51.303 | .99981 | 1.0002 | 51.313 
8 | .00233 | .00233 | 429.72 | 1.0000 | 1.0000 | 429.72 | 52 .01978 | .01978 | 50.549 | .99980 | 1.0002 | 50.558 
9 | .00262 | .00262 | 381.97 | 1.0000 | 1.0000 | 381.97 | 51 -02007 | .02007 | 49.816 | .99980 | 1.0002 | 49.826 
10 | .00291 | .00291 | 343.77 | 1.0000 | 1.0000 | 343.78 | 50 .02036 | .02036 | 49.104 | .99979 | 1.0002 | 49.114 
11 | .00320 | .00320 | 312.52 | .99999 | 1.0000 | 312.52 | 49 .02065 | .02066 | 48.412 | .99979 | 1.0002 | 48.422 
12 | .00349 | .00349 | 286.48 | .99999 | 1.0000 | 286.48 | 48 .02094 | .02095 | 47.740 | .99978 | 1.0002 | 47.750 
13 | .00378 | .00378 | 264.44 | .99999 | 1.0000 | 264.44 | 47 .02123 | .02124 | 47.085 | .99977 | 1.0002 | 47.096 
14 | .00407 | .00407 | 245.55 | .99999 | 1.0000 | 245.55 | 46 .02152 | .02153 | 46.449 | .99977 | 1.0002 | 46.460 
15 | .00436 | .00436 | 229.18 | .99999 | 1.0000. | 229.18 | 45 .02181 | .02182 | 45.829 | .99976 | 1.0002 | 45.840 
16 | .00465 | .00465 | 214.86 | .99999 | 1.0000 | 214.86 | 44 .02211 | .02211 | 45.226 | .99976 | 1.0002 | 45.237 
17 | .00495 | .00495 | 202.22 | .99999 | 1.0000 | 202.22 | 43 -02240 | .02240 | 44.639 | .99975 | 1.0003 | 44.650 
18 | .00524 | .00524 | 190.98 | .99999 | 1.0000 | 190.99 | 42 .02269 | .02269 | 44.066 | .99974 | 1.0003 | 44.077 
19 | .00553 | .00553 | 180.93 | .99998 | 1.0000 | 180.93 | 41 .02298 | .02298 | 43.508 | .99974 | 1.0003 | 43.520 
20 | .00582 | .00582| 171.89 | .99998 | 1.0000 | 171.89 | 40 .02327 | .02328 | 42.964 | .99973 | 1.0003 | 42.976 
21 | .00611 | .00611 | 163.70 | .99998 | 1.0000 | 163.70 | 39 .02356 | .02357 | 42.433 | .99972 | 1.0003 | 42.445 
22 | .00640 | .00640 | 156.26 | .99998 | 1.0000 | 156.26 | 38 .02385 | .02386 | 41.916 | .99972 | 1.0003 | 41.928 
23 | .00669 | .00669 | 149.47 | .99998 | 1.0000 | 149.47 | 37 .02414 | .02415 | 41.411 | .99971 | 1.0003 | 41.423 
24 | .00698 | .00698 | 143.24 | .99998 | 1.0000 | 143.24 | 36 .02443 | .02444 | 40.917 | .99970 | 1.0003 | 40.930 
25 | .00727 | .00727 | 137.51 | .99997 | 1.0000 | 137.51 | 35 .02472 | .02473 | 40.436 | .99969 | 1.0003 | 40.448 
26 | .00756 | .00756 | 132.22 | .99997 | 1.0000 | 132.22 | 34 -02501 | .02502 | 39.965 | .99969 | 1.0003 | 39.978 
27 | .00785 | .00785 | 127.32 | .99997 | 1.0000 | 127.33 | 33 -02530 | .02531 | 39.506 | .99968 | 1.0003 | 39.519 
28 | .00814 | .00815 | 122.77 | .99997 | 1.0000 | 122.78 | 32 -02560 | .02560 | 39.057 | .99967 | 1.0003 | 39.070 
29 | .00844 | .00844 | 118.54 | .99996 | 1.0000 | 118.54 | 31 -02589 | .02589 | 38.618 | .99966 | 1.0003 | 38.631 
30 | .00873 | .00873 | 114.59 | .99996 | 1.0000 | 114.59 | 30 .02618 | .02619 | 38.188 | .99966 | 1.0003 | 38.202 
31 | .00902 | .00902 | 110.89 | .99996 | 1.0000 | 110.90 | 29 .02647 | .02648 | 37.769 | .99965 | 1.0004 | 37.782 
32 ; .00931 | .00931 | 107.43 | .99996 | 1.0000 | 107.43 | 28 -02676 | .02677 | 37.358 | .99964 | 1.0004 | 37.371 
33 | .00960 | .00960 | 104.17 | .99995 | 1.0000 | 104.18 | 27 .02705 | .02706 | 36.956 | .99963 | 1.0004 | 36.970 
34 | .00989 | .00989 | 101.11 | .99995 | 1.0000 | 101.11 | 26 .02734 | .02735 | 36.563 | .99963 | 1.0004 | 36.576 
35 | .01018 | .01018 | 98.218 | .99995 | 1.0001 | 98.223 | 25 -02763 | .02764 | 36.178 | .99962 | 1.0004 | 36.191 
36 | .01047 | .01047 | 95.489 | .99995 | 1.0001 | 95.495 | 24 -02792 | .02793 | 35.801 | .99961 | 1.0004 | 35.815 
37 | .01076 | .01076 | 92.908 | .99994 | 1.0001 | 92.914 | 23 .02821 | .02822 | 35.431 | .99960 | 1.0004 | 35.445 
38 | .01105 | .01105 | 90.463 | .99994 | 1.0001 | 90.469 | 22 .02850 | .02851 | 35.070 | .99959 | 1.0004 | 35.084 
39 | .01134 | .01135 | 88.144 | .99994 | 1.0001 | 88.149 | 21 .02879 | .02881 | 34.715 | .99959 | 1.0004 | 34.730 
40 | .01164:| .01164 | 85.940 | .99993 | 1.0001 | 85.946 | 20 -02908 | .02910 | 34.368 | .99958 | 1.0004 | 34.382 
41 | .01193 | .01193 | 83.844 | .99993 | 1.0001 | 83.849 | 19 -02938 | .02939 | 34.027 | .99957 | 1.0004 | 34.042 
42 | .01222 | .01222 | 81.847 | .99993 | 1.0001 | 81.853 | 18 .02967 | .02968 | 33.694 | .99956 | 1.0004 | 33.708 
43 | .01251 | .01251 | 79.943 | .99992 | 1.0001 | 79.950 | 17 -02996 | .02997 | 33.366 | .99955 | 1.0004 | 33.381 
44 | .01280 | .01280 | 78.126 | .99992 | 1.0001 | 78.133 | 16 -03025 | .03026 | 33.045 | .99954 | 1.0005 | 33.060 
45 | .01309 | .01309 | 76.390 | .99991 1.0001 | 76.397 | 15 -03054 | .08055 | 32.730 | .99953 | 1.0005 | 32.746 
46 | .01338 | .01338 | 74.729 | .99991 | 1.0001 | 74.736 | 14 -03083 | .03084 | 32.421 | .99952 | 1.0005 | 32.437 
47 | .01367 | .01367 | 73.139 | .99991 | 1.0001 | 73.146 | 13 :03112 | .08114 | 32.118 | .99952 | 1.0005 | 32.134 
48 | .01396 | .01396 | 71.615 | .99990 | 1.0001 | 71.622 } 12 -O3141 | .038143 | 31.821 | .99951 | 1.0005 | 31.836 
49 | .01425 | .01425 | 70.1538 | .99990 | 1.0001 | 70.160 } 11 -03170 | .038172 | 31.528 | .99950 | 1.0005 | 31.544 
50 | .01454 | .01455 | 68.750 | .99989 | 1.0001 | 68.757 | 10 -03199 | .03201 | 31.242 | .99949 | 1.0005 | 31.258 
51 | .01483 | .01484 | 67.402 | .99989 | 1.0001 | 67.409 9 -03228 | .03230 | 30.960 | .99948 | 1.0005 | 30.976 
52 | .01513 | .01513 | 66.105 | .99989 | 1.0001 | 66.113 8 -03257 | .03259 | 30.683 | .99947 | 1.0005 | 30.700 
53 | .01542 | .01542 | 64.858 | .99988 | 1.0001 | 64.866 nd -03286 | .03288 | 30.412 | .99946 | 1.0005 | 30.428 
54 | .01571 | .01571 | 63.657 | .99988 | 1.0001 | 63.665 6 -03316 | .03317 | 30.145 | .99945 | 1.0006 | 30.161 
55 | .01600 | .01600 | 62.499 | .99987 | 1.0001 | 62.507 5 -03345 | .03346 | 29.882 | .99944 | 1.0006 | 29.899 
56 | .01629 | .01629 | 61.383 | .99987 | 1.0001 | 61.391 4 -03374 | .03376 | 29.624 | .99943 | 1.0006 | 29.641 
57 | .01658 | .01658 | 60.306 | .99986 | 1.0001 | 60.314 3 -03403 | .08405 | 29.371 | .99942 | 1.0006 | 29.388 
58 | .01687 | .01687 | 59.266 | .99986 | 1.0001 | 59.274 2 -03432 | .03484 | 29.122 | .99941 | 1.0006 | 29.139 
59 | .01716 | .01716 | 58.261 | .99985 | 1.0001 | 58.270 1 -03461 | .03463 | 28.877 | .99940 | 1.0006 | 28.894 
60 | .01745 | .01746 | 57.290 | .99985 | 1.0002 | 57.299 0 -03490 | .03492 | 28.636 | .99939 | 1.0006 | 28.654 
Cot Tan Sin Cse Sec f Cos Cot Tan Sin Cse Sec 
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NATURAL TRIGONOMETRIC FUNCTIONS (Continued) 


2° (182°) (357°) 177° 3° (183°) (356°) 176° 


Cot 


28.636 | .99939 
28.399 | .99938 
28.166 | .99937 
27.937 | .99936 
27.712 | .99935 








27.490 | .99934 
27.271 | .99933 
27.057 | .99932 
26.845 | .99931 
26.687 | .99930 


26.432 | .99929 
26.230 | .99927 
26.031 | .09926 
25.835 | .99925 
25.642 | .99924 


25.452 | .99923 
25.264 | .99922 
25.080 | .99921 
24.898 | .99919 
24.719 | .99918 


24.542 | .99917 
24,368 | .99916 
24.196 | .99915 
24.026 | .99913 
23.859 | .99912 





23.695 | .99911 
23.532 | .99910 
23.372 | .99909 
23.214 | .99907 
23.058 | .99906 


22.904 | .99905 
22.752 | .99904 
22.602 | .99902 
22.454 | .99901 
22.308 | .99900 


22.164 | .99898 
22.022 | .99897 
21.881 | .99896 
21.743 | .99894 
21.606 | .99893 


21.470 | .99892 
21.337 | .99890 
21.205 | .99889 
21,075 | .99888 
20.946 | .99886 


20.819 | .99885 
20.693 | .99883 
20.569 | .99882 
20.446 | .99881 
20.325 | .99879 


20.206 | .99878 
20.087 | .99876 
19.970 | .99875 
19.855 | .99873 
19.740 | .99872 








19,627 | .99870 
19.516 | .99869 
19.405 | .99867 
19.296 | .99866 
19.188 | .99864 


19.081 | .99863 


Tan Sin 



































92° (272°) (267°) 87° 93° (273°) (266°) 86° 
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NATURAL TRIGONOMETRIC FUNCTIONS (Continued) 





















































4° (184°) (3552) L752 5° (185°) (354°) 174° 
Sin Tan Cot Cos Sec Cse i Sin Tan Cot Cos Sec Cse 4 
0 | .06976 | .06993 | 14.301 | .99756 | 1.0024 | 14.336 0 | .08716 | .08749 | 11.430 | .99619 | 1.0038 | 11.474 | 60 
1 | .07005 | .07022 | 14.241 | .99754 | 1.0025 | 14.276 1 | .08745 | .08778 | 11.392 | .99617 | 1.0038 | 11.436 | 59 
2 | .07034 | .07051 | 14.182 | .99752 | 1.0025 | 14.217 2 | .08774 | .08807 | 11.354 | .99614 | 1.0039 | 11.398 | 58 
3 | .07063 | .07080 | 14.124 | .99750 | 1.0025 | 14.159 3 | .08803 | .08837 | 11.316 | .99612 | 1.0039 | 11.360 | 57 
4 | .07092 | .07110 | 14.065 | .99748 | 1.0025 | 14.101 4 | .08831 | .08866 | 11.279 | .99609 | 1.0039 | 11.323 | 56 
5 | .07121 | .07139 | 14.008 | .99746 | 1.0025 | 14.044 5 | .08860 | .08895 | 11.242 | :99607 | 1.0039 | 11.286 | 55 
6 | .07150 | .07168 | 13.951 | .99744 | 1.0026 | 13.987 6 | .08889 | .08925 | 11.205 | .99604 | 1.0040 | 11.249 | 54 
7 | .07179 | .07197 | 13.894 | .99742 | 1.0026 | 13.930 7 | .08918 | .08954 | 11.168 | .99602 | 1.0040 | 11.213 | 53 
8 | .07208 | .07227 | 13.838 | .99740 | 1.0026 | 13.874 8 | .08947 | .08983 | 11.132 | .99599 | 1.0040 | 11.176 | 52 
9 | .07237 | .07256 | 13.782 | .99738 | 1.0026 | 13.818 9 | .08976 | .09013 | 11.095 | .99596 | 1.0041 | 11.140 | 51 
.07266 | .07285 | 13.727 | .99736 | 1.0027 | 13.763 10 | .09005 | .09042 | 11.059 | .99594 | 1.0041 | 11.105 | 50 
.07295 | .07314 | 13.672 | .99734 | 1.0027 | 13.708 11 | .09034 | .09071 | 11.024 | .99591 1.0041 | 11.069 | 49 
.07324 | .07344 | 13.617 | .99731 | 1.0027 | 13.654 12 | .09063 | .09101 | 10.988 | .99588 | 1.0041 | 11.034 | 48 
.07353 | .07373 | 13.563 | .99729 | 1.0027 | 13.600 13 | .09092 | .09130 | 10.953 | .99586 | 1.0042 | 10.998 | 47 
.07382 | .07402 | 13.510 | .99727 | 1.0027 | 13.547 14 | .09121 | .09159 | 10.918 | .99583 | 1.0042 | 10.963 | 46 
.07411 | .07431 | 13.457 | .99725 | 1.0028 | 13.494 15 | .09150 | .09189 | 10.883 | .99580 | 1.0042 | 10.929 | 45 
.07440 | .07461 | 13.404 | .99723 | 1.0028 | 13.441 16 | .09179 | .09218 | 10.848 | .99578 | 1.0042 | 10.894 | 44 
-07469 | .07490 | 138.352 | .99721 | 1.0028 | 13.389 17 | .09208 | .09247 | 10.814 | .99575 | 1.0043 | 10.860 | 43 
.07498 | .07519 | 18.300 | .99719 | 1.0028 | 13.337 18 | .09237 | .09277 | 10.780 | .99572 | 1.0043 | 10.826 | 42 
-07527 | .07548 | 13.248 | .99716 | 1.0028 | 13.286 19 | .09266 | .09306 | 10.746 | .99570 | 1.0043 | 10.792 |} 41 
-07556 | .07578 | 13.197 | .99714 | 1.0029 | 13.235 20 | .09295 | .09335 | 10.712 | .99567 | 1.0043 | 10.758 | 40 
-07585 | .07607 | 13.146 | .99712 | 1.0029 | 13.184 21 | .09324 | .09365 | 10.678 | .99564 | 1.0044 | 10.725 | 39 
.07614 | .07636 | 13.096 | .99710 | 1.0029 | 13.134 22 | .09353 | .09394 | 10.645 | .99562 | 1.0044 | 10.692 | 38 
.07643 | .07665 | 13.046 | .99708 | 1.0029 | 13.084 23 | .09382 | .09423 | 10.612 | .99559 | 1.0044 | 10.659 | 37 
.07672 | .07695 | 12.996 | .99705 | 1.0030 | 13.035 24 | .09411 | .09453 | 10.579 | .99556 | 1.0045 | 10.626 | 36 
-07701 | .07724 | 12.947 | .99703 | 1.0030 | 12.985 25 | .09440 | .09482 | 10.546 | .99553 | 1.0045 | 10.593 | 35 
-07730 | .07753 | 12.898 | .99701 | 1.0030 | 12.937 26 | .09469 | .09511 10.514 | .99551 | 1.0045 | 10.561 | 34 
.07759 | .07782 | 12.850 | .99699 | 1.0030 | 12.888 27 | .09498 | .09541 10.481 | .99548 | 1.0045 | 10.529 | 33 
.07788 | .07812 | 12.801 | .99696 | 1.0030 | 12.840 28 | .09527 | .09570 | 10.449 | .99545 | 1.0046 | 10.497 | 32 
-07817 | .07841 | 12.754 | .99694 | 1.0031 | 12.793 29 | .09556 | .09600 | 10.417 | .99542 | 1.0046 | 10.465 | 31 
.07846 | .07870 | 12.706 | .99692 | 1.0031 | 12.745 30 | .09585 | .09629 | 10.385 | .99540 | 1.0046 | 10.433 | 30 
.07875 | .07899 | 12.659 | .99689 | 1.0031 | 12.699 31 | .09614 | .09658 | 10.354 | .99537 | 1.0047 | 10.402 | 29 
-07904 | .07929 | 12.612 | .99687 | 1.0031 | 12.652 32 | .09642 | .09688 | 10.322 | .99534 | 1.0047 | 10.371 | 28 
.07933 | .07958 | 12.566 | .99685 | 1.0032 | 12.606 33 | .09671 | .09717 | 10.291 | .99531 1.0047 | 10.340 | 27 
-07962 | .07987 | 12.520 | .99683 | 1.0032 | 12.560 34 | .09700 | .09746 | 10.260 | .99528 | 1.0047 | 10.309 | 26 
.07991 | .08017 | 12.474 | .99680 | 1.0032 | 12.514 35 | .09729 | .09776 | 10.229 | .99526 | 1.0048 | 10.278 | 25 
-08020 | .08046 | 12.429 | .99678 | 1.0032 | 12.469 36 | .09758 | .09805 | 10.199 | .99523 | 1.0048 | 10.248 | 24 
-08049 | .08075 | 12.384 | .99676 | 1.0033 | 12.424 37 | .09787 | .09834 | 10.168 | .99520 | 1.0048 | 10.217 | 23 
-08078 | .08104 | 12.339 | .99673 | 1.0033 | 12.379 38 | .09816 | .09864 | 10.138 | .99517 | 1.0049 | 10.187 | 22 
-08107 | .08134 | 12.295 | .99671 | 1.0033 | 12.335 39 | .09845 | .09893 | 10.108 | .99514 | 1.0049 | 10.157 | 21 
.08136 | .08163 | 12.251 | .99668 | 1.0033 | 12.291 40 | .09874 | .09923 | 10.078 | .99511 1.0049 | 10.128 | 20 
.08165 | .08192 | 12.207 | .99666 | 1.0034 | 12.248 41 | .09903 | .09952 | 10.048 | .99508 | 1.0049 | 10.098 | 19 
-08194 | .08221 12.163 | .99664 | 1.0034 | 12.204 42 | .09932 | .09981 | 10.019 | .99506 | 1.0050 | 10.068 | 18 
.08223 | .08251 | 12.120 | .99661 | 1.0034 | 12.161 43 | .09961 | .10011 | 9.9893 | .99503 | 1.0050 | 10.039 | 17 
-08252 | .08280 | 12.077 | .99659 | 1.0034 | 12.119 44 | .09990 | .10040 | 9.9601 | .99500 | 1.0050 | 10.010 | 16 
| 
-08281 | .08309 | 12.035 | :99657 | 1.0034 | 12.076 45 | .10019 | .10069 | 9.9310 | .99497 | 1.0051 | 9.9812 | 15 
-08310 | .08339 | 11.992 | .99654 | 1.0035 | 12.034 46 | .10048 | .10099 | 9.9021 | .99494 | 1.0051 | 9.9525 | 14 
-08339 | .08368 | 11.950 | .99652 | 1.0035 | 11.992 47 | .10077 | .10128 | 9.8734 | .99491 1.0051 | 9.9239 | 13 
-08368 | .08397 | 11.909 | .99649 | 1.0085 | 11.951 48 | .10106 | .10158 | 9.8448 | .99488 | 1.0051 | 9.8955 | 12 
.08397 | .08427 | 11.867 | .99647 | 1.0035 | 11.909 49 | .10185 | .10187 | 9.8164 | .99485 | 1.0052 | 9.8672 | 11 
-08426 | .08456 | 11.826 | .99644 | 1.0036 | 11.868 50 | .10164 | .10216 | 9.7882 | .99482 | 1.0052 | 9.8391 | 10 
-08455 | .08485 | 11.785 | .99642 | 1.0036 | 11.828 51 | .10192 | .10246 | 9.7601 | .99479 | 1.0052 | 9.8112 9 
.08484 | .08514 | 11.745 | .99639 | 1.0036 | 11.787 52 | .10221 | .10275 | 9.7322 | .99476 | 1.0053 | 9.7834 8 
-08513 | .08544 | 11.705 | .99637 | 1.0036 53 | .10250 | .10305 | 9.7044 | .99473 | 1.0053 | 9.7558 7 
-08542 | .08573 | 11.664 | .99635 | 1.0037 54 | .10279 | .10334 | 9.6768 | .99470 | 1.0053 | 9.7283 6 
08571 -08602 11.625 | .99632 1.0037 55 | .10808 | .10363 | 9.6493 | .99467 | 1.0054 | 9.7010 5 
.08600 | .08632 | 11.585 | .99630 | 1.0037 56 | .10337 | .10393 | 9.6220 | .99464 | 1.0054 | 9.6739 4 
-08629 | .08661 11.546 | .99627 | 1.0037 57 | .10366 | .10422 | 9.5949 | .99461 | 1.0054 | 9.6469 3 
-08658 | .08690 | 11.507 | .99625 | 1.0038 58 | .10895 | .10452 | 9.5679 | .99458 | 1.0054 | 9.6200 2 
-08687 | .08720 | 11.468 | .99622 | 1.0038 59 | .10424 | .10481 | 9.5411 | .99455 | 1.0055 | 9.5933 1 
.08716 | .08749 | 11.430 | .99619 | 1.0038 60 | .10453 | .10510 | 9.5144 | .99452 | 1.0055 | 9.5668 0 
Cot Tan Sin Cse Ly Cos Cot Tan Sin Cse Sec " 
94° (274°) (265°) 85° 95° (275°) (264°) 84° 
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NATURAL TRIGONOMETRIC FUNCTIONS (Continued) 


6° (186°) (353°) 173° 7° (187°) (352°) 172° 


Tan ot Cos Ss Cse Sin é Cot Cos Sec 
9.5668 | 60 WZ187 |}. 8.1443 | .99255 | 1.0075 
9.5404 5¢ 2216 || : 8.1248 | .99251 1.0075 
9.5141 5 2 .12245 |. 8.1054 | .99248 | 1.0076 
9.4880 | 5 ¢ w2274 ||; 8.0860 | .99244 | 1.0076 
9.4620 | 56 «12302 | . 8.0667 | .99240 | 1.0077 








7 
x 


-10510 -99452 
-10540 -99449 
-10569 -99446 
-10599 99443 
-10628 -99440 


oS 
rag 


fod: fend ek fel ed 


S835 S338 


oooh 
S e 


[o> 


-10657 -99437 
-10687 -99434 
-10716 -99431 
.10746 -99428 
-10775 -99424 


9.4362 é 12831 | . 8.0476 | .99237 | 1.0077 
9.4105 12360 | . 8.0285 | .99233 | 1.0077 
9.3850 | 5: -12389 | . 8.0095 | .99230 | 1.0078 
9.3596 12418 | . 7.9906 | .99226 | 1.0078 
9.3343 -12447 | . 7.9718 | .99222 | 1.0078 


sa 
or or Gr Gr Or 


neAIT 


-10805 -99421 : 9.3092 12476 | . 7.9530 | .99219 | 1.0079 
-10834 -99418 : 9.2842 ¢ -12504 | . 7.9344 | .99215 | 1.0079 
-10863 -99415 : 9.2593 12533 | . 7.9158 | .99211 | 1.0079 
-10893 -99412 : 9.2346 12562 |. 7.8973 | .99208 | 1.0080 
-10922 -99409 : 9.2100 .12591 | . 7.8789 | .99204 | 1.0080 


-10952 -99406 -006 9.1855 12620 } . 7.8606 | .99200 | 1.0081 
-10981 -99402 -006 9.1612 -12649 | . 7.8424 | .99197 | 1.0081 
-11011 -99399 -006 9.1370 -12678 | . 7.8243 | .99193 | 1.0081 
-11040 -99396 : 9.1129 e27065 Ie 7.8062 | .99189 | 1.0082 
-11070 -99393 -006 9.0890 12735 | . 7.7882 | .99186 | 1.0082 


-11099 -99390 : 9.0652 12764 | . 7.7704 | .99182 | 1.0082 
-11128 -99386 d 9.0415 | © -12793 | . 7.7525 | .99178 | 1.0083 
-11158 -99383 -006 9.0179 12822 | . 7.7348 | .99175 | 1.0083 
-11187 -99380 : 8.9944 12851 | . 7.7171 | .99171 | 1.0084 
-11217 -99377 ‘ 8.9711 -12880 | . 7.6996 | .99167 | 1.0084 


-11246 -99374 : 8.9479 -12908 | . 7.6821 | .99163 | 1.0084 
-11276 -99370 : 8.9248 -12937 | . 7.6647 | .99160 | 1.0085 
-11305 -99367 i 8.9019 -12966 | . 7.6473 | .99156 | 1.0085 
-11335 -99364 ‘ 8.8790 -12995 | . 7.6301 | .99152 | 1.0086 
-11364 -99360 : 8.8563 13024 | . 7.6129 | .99148 | 1.0086 


.11394 -99357 ‘ 8.8337 -13053 | . 7.5958 | .99144 | 1.0086 
-11423 -99354 : 8.8112 -13081 | . 7.5787 | .99141 | 1.0087 
-11452 -99351 : 8.7888 aS) 7.5618 | .99137 | 1.0087 
-11482 -99347 : 8.7665 -13139 | . 7.5449 | .99133 | 1.0087 
-11511 -99344 - 8.7444 -13168 | . 7.5281 | .99129 | 1.0088 


-11541 -99341 i 8.7223 ASLOT | . 7.5113 | .99125 | 1.0088 
-11570 -99337 Y 8.7004 -13226 | . 7.4947 | .99122 | 1.0089 
-11600 -99334 ( 8.6786 .13254 | . 7.4781 | .99118 | 1.0089 
-11629 -99331 : 8.6569 -13283 | . 7.4615 | .99114 | 1.0089 
-11659 -99327 : 8.6353 -13312 | . 7.4451 | .99110 | 1.0090 


-11688 -99324 : 8.6138 -13341 |. 7.4287 | .99106 | 1.0090 
-11718 -99320 4 8.5924 -13370 | . 7.4124 | .99102 | 1.0091 
-11747 -99317 i 8.5711 -13399 | . 7.3962 | .99098 | 1.0091 
SLL Wir -99314 : 8.5500 -13427 | . 7.3800 | .99094 | 1.0091 
-11806 -99310 : 8.5289 -13456 | . 7.3639 | .99091 | 1.0092 


-11836 -99307 : 8.5079 -13485 | . 7.3479 | .99087 | 1.0092 
-11865 -99303 : 8.4871 -13514 | . 7.3319 | .99083 | 1.0093 
-11895 -99300 : 8.4663 -13543 | . 7.3160 | .99079 | 1.0093 
-11924 -99297 d 8.4457 -13572 | . 7.3002 | .99075 | 1.0093 
-11954 -99293 4 8.4251 -13600 | . 7.2844 | .99071 | 1.0094 


-11983 -99290 a 8.4047 -13629 | . 7.2687 | .99067 | 1.0094 
-12013 -99286 : 8.3843 13658 | . 7.2531 | .99063 | 1.0095 
-12042 -99283 é 8.3641 wAB68¢ || 7.2375 | .99059 | 1.0095 
-12072 -99279 : 8.3439 -13716 | . 7.2220 | .99055 | 1.0095 
12101 -99276 ; 8.3238 .13744 | . 7.2066 | .99051 | 1.0096 


-12131 -99272 é 8.3039 13773 |. 7.1912 | .99047 | 1.0096 
-12160 -99269 : 8.2840 -13802 | . 7.1759 | .99043 | 1.0097 
-12190 -99265 : 8.2642 -13831 | . 7.1607 | .99039 | 1.0097 
-12219 -99262 : 8.2446 -13860 | . 7.1455 | .99035 | 1.0097 
.12249 -99258 : 8.2250 -13889 | . 7.1304 | .99031 | 1.0098 


PNW 


-12278 -99255 u 8.2055 WHSOUG i. 7.1154 | .99027 | 1.0098 
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NATURAL TRIGONOMETRIC FUNCTIONS (Continued) 


Cot 


Cos 


Sec 


(351°) 171° 


Cse 





EOI || 


-13917 
-13946 
-13975 
-14004 
-14033 


-14061 
-14090 
-14119 
-14148 
-14177 


CONon 


-14205 
-14234 
-14263 
-14292 
-14320 


-14349 
-14378 
-14407 
14436 
-14464 


-14493 
-14522 
-14551 
-14580 
.14608 


-14637 
-14666 
-14695 
-14723 
-14752 


14781 
-14810 
-14838 
-14867 
-14896 


-14925 
-14954 
-14982 
-15011 
-15040 


-15069 
-15097 
15126 
15155 
-15184 


15212 
15241 
-15270 
15299 
-15327 


15356 
15385 
-15414 
15442 
-15471 


-15500 
15529 
15557 
-15586 
-15615 


15643 


-14054 
-14084 
.14113 
-14143 
14173 


-14202 
-14232 
-14262 
.14291 
-14321 


-14351 
-14381 
-14410 
-14440 
-14470 


-14499 
-14529 
-14559 
-14588 
-14618 


.14648 
-14678 
-14707 
-14737 
-14767 


-14796 
-14826 
-14856 
-14886 
-14915 


.14945 
14975 
-15005 
-15034 
-15064 


-15094 
-15124 
-15153 
-15183 
-15213 


-15243 
15272 
-15302 
15332 
-15362 


-15391 
-15421 
-15451 
15481 
-15511 


-15540 
-15570 
-15600 
-15630 
-15660 


-15689 
-15719 
-15749 
-15779 
.15809 


-15838 


7.1154 
7.1004 
7.0855 
7.0706 
7.0558 


7.0410 
7.0264 
7.0117 
6.9972 
6.9827 


6.9682 
6.9538 
6.9395 
6.9252 
6.9110 


6.8969 
6.8828 
6.8687 
6.8548 
6.8408 


6.8269 
6.8131 
6.7994 
6.7856 
6.7720 


6.7584 
6.7448 
6.7313 
6.7179 
6.7045 


6.6912 
6.6779 
6.6646 
6.6514 
6.6383 


6.6252 
6.6122 
6.5992 
6.5863 
6.5734 


6.5606 
6.5478 
6.5350 
6.5223 
6.5097 


6.4971 
6.4846 
6.4721 
6.4596 
6.4472 


6.4348 
6.4225 
6.4103 
6.3980 
6.3859 


6.3737 
6.3617 
6.38496 
6.3376 
6.3257 


6.3138 


-99027 
-99023 
-99019 
-99015 
-99011 


-99006 
-99002 


.-98998 


-98994 
-98990 


-98986 
-98982 
-98978 
-98973 
-98969 


-98965 
-98961 
-98957 
98953 
-98948 


-98944 
-98940 
98936 
-98931 
-98927 


-98923 
-98919 
-98914 
-98910 
-98906 


-98902 
-98897 
-98893 
-98889 
-98884 


-98880 
-98876 
-98871 
-98867 
-98863 


-98858 
98854 
-98849 
98845 
-98841 


-98836 
-98832 
-98827 
-98823 
-98818 


-98814 
-98809 
-98805 
-98800 
-98796 


-98791 
98787 
.98782 
-98778 
-98773 


-98769 


1.0098 
1.0099 
1.0099 
1.0100 
1.0100 


1.0100 
1.0101 
1.0101 
1.0102 
1.0102 


1.0102 
1.0103 
1.0103 
1.0104 
1.0104 


1.0105 
1.0105 
1.0105 
1.0106 
1.0106 


1.0107 
1.0107 
1.0108 
1.0108 
1.0108 


1.0109 
1.0109 
1.0110 
1.0110 
1.0111 


1.0111 
1.0112 
1.0112 
1.0112 
1.0113 


1.0113 
1.0114 
1.0114 
1.0115 
1.0115 


1.0116 
1.0116 
1.0116 
1.0117 
1.0117 


1.0118 
1.0118 
1.0119 
1.0119 
1.0120 


1.0120 
1.0120 
1.0121 
1.0121 
1.0122 


1.0122 
1.0123 
1.0123 
1.0124 
1.0124 


1.0125 


7.1853 
7.1705 
7.1557 
7.1410 
7.1263 


7.1117 
7.0972 
7.0827 
7.0683 
7.0539 


7.0396 
7.0254 
7.0112 
6.9971 
6.9830 


6.9690 
6.9550 
6.9411 
6.9273 
6.9135 


6.8998 
6.8861 
6.8725 
6.8589 
6.8454 


6.8320 
6.8186 
6.8052 
6.7919 
6.7787 


6.7655 
6.7523 
6.7392 
6.7262 
6.7132 


6.7003 
6.6874 
6.6745 
6.6618 
6.6490 


6.6363 
6.6237 
6.6111 
6.5986 
6.5861 


6.5736 
6.5612 
6.5489 
6.5366 
6.5243 


6.5121 
6.4999 
6.4878 
6.4757 
6.4637 


6.4517 
6.43898 
6.4279 
6.4160 
6.4042 


6.3925 


9° (189°) 


Tan 


Cot 


Cos 


Sec 


(350°) 170° 





-15643 
-15672 
-15701 
-15730 
-15758 


-15787 
-15816 
-15845 
-15873 
-15902 


-15931 
-15959 
-15988 
-16017 
-16046 


-16074 
-16103 
-16132 
-16160 
-16189 


-16218 
-16246 
-16275 
-16304 
-16333 


-16361 
-16390 
-16419 
-16447 
-16476 


-16505 
-16533 
-16562 
-16591 
-16620 


-16648 
.16677 
-16706 
-16734 
-16763 


-16792 
-16820 
-16849 
-16878 
-16906 


-16935 
-16964 
-16992 
-17021 
-17050 


-17078 
-17107 
17136 
-17164 
-171938 


.17222 
-17250 
17279 
-17308 
17336 


17365 





-15838 
-15868 
-15898 
-15928 
-15958 


-15988 
-16017 
-16047 
-16077 
-16107 


-16137 
-16167 
-16196 
-16226 
-16256 


-16286 
-16316 
-16346 
-16376 
16405 


-16435 
-16465 
-16495 
-16525 


mee 


.16555 


-16585 
-16615 
-16645 
-16674 
-16704 


-16734 
-16764 
-16794 
-16824 
-16854 


-16884 
-16914 
-16944 
-16974 
-17004 


-170383 
-17063 
-17093 
-17123 
17153 


-17183 
17213 
17243 
17273 
-17303 


-17333 
17363 
-17393 
17423 
17453 


-17483 
17513 
-17543 
17573 
-17603 


-17633 


6.3138 
6.3019 
6.2901 
6.2783 
6.2666 


6.2549 
6.2432 
6.2316 
6.2200 
6.2085 


6.1970 
6.1856 
6.1742 
6.1628 
6.1515 


6.1402 
6.1290 
6.1178 
6.1066 
6.0955 


6.0844 
6.0734 
6.0624 
6.0514 
6.0405 


6.0296 


5.6906 
5.6809 


5.6713 


-98769 
.98764 
-98760 
98755 
-98751 


-98746 
-98741 
-98737 
-98732 
-98728 


-98723 
-98718 
-98714 
-98709 
-98704 


-98700 
-98695 
-98690 
-98686 
-98681 


-98676 
-98671 
-98667 
-98662 
-98657 


-98652 
-98648 
-98643 
-98638 
-98633 


-98629 
-98624 
-98619 
-98614 
-98609 


-98604 
-98600 


98595, 


-98590 
-98585 


-98580 
-98575 
-98570 
-98565 
98561 


-98556 
-98551 
-98546 
-98541 
-98536 


-98531 
-98526 
-98521 
-98516 
98511 


-98506 
98501 
-98496 
-98491 
-98486 


1.0125 
1.0125 
1.0126 


1.0126. 


1.0127 


1.0127 
1.0127 
1.0128 
1.0128 
1.0129 


1.0129 
1.0130 
1.0130 
1.0131 
1.0131 


1.0132 
1.0132 
1.0133 
1.0133 
1.0134 


1.0134 
1.0135 
1.0135 
1.0136 
1.0136 


1.0137 
1.0137 
1.0138 
1.0138 
1.0139 


1.0139 
1.0140 
1.0140 
1.0141 
1.0141 


1.0142 
1.0142 
1.0143 
1.0143 
1.0144 


1.0144 
1.0145 
1.0145 
1.0146 
1.0146 


1.0147 
1.0147 
1.0148 
1.0148 
1.0149 


1.0149 
1.0150 
1.0150 
1.0151 
1.0151 


1.0152 
1.0152 
1.0153 
1.0153 
1.0154 


1.0154 





Cos 





Cot 





Tan 





Sin 





Cse 








98° (278°) 





(261°) 81° 


A-68 


99° (279°) 





Tan 








Cse 








(260°) 80° 


10° (190°) 


Sin 


NATURAL TRIGONOMETRIC FUNCTIONS (Continued) 


Cot 


Cos 


See 


(849°) 169° 


11° (191°) 





-17365 
17393 
17422 
17451 
17479 


RWONHe SO 


-17508 
17537 
17565 
.17594 
17623 


COnNoun 


-17651 
-17680 
-17708 
17737 
17766 


17794 
-17823 
-17852 
-17880 
-17909 


-17937 
-17966 
-17995 
-18023 
-18052 


-18081 
-18109 
-18138 
-18166 
-18195 


-18224 
-18252 
-18281 
-18309 
-18338 


-18367 
-18395 
-18424 
-18452 
-18481 


-18509 
-18538 
-18567 
-18595 
-18624 


-18652 
-18681 
-18710 
-18738 
-18767 


-18795 
-18824 
-18852 
-18881 
-18910 


-18938 
-18967 
-18995 
-19024 
-19052 


-19081 


5.6713 
5.6617 
5.6521 
5.6425 
5.6329 


-98481 
-98476 
-98471 
-98466 
-98461 


-98455 
-98450 
-98445 
-98440 
98435 


-98430 
-98425 
-98420 
-98414 
-98409 


-98404 
98399 
-98394 
-98389 
-98383 


-98378 
-98373 
-98368 
-98362 
-98357 


-98352 
-98347 
-98341 
-98336 
-98331 


-98325 
-98320 
-98315 
-98310 
-98304 


-98299 
-98294 
-98288 
-98283 
-98277 


-98272 
-98267 
-98261 
-98256 
-98250 


-98245 
-98240 
-98234 
.98229 
-98223 


-98218 
-98212 
-98207 
-98201 
-98196 


-98190 
-98185 
-98179 
-98174 
-98168 


-98163 


1.0154 
1.0155 
1.0155 
1.0156 
1.0156 


1.0157 
1.0157 
1.0158 
1.0158 
1.0159 


1.0160 
1.0160 
1.0161 
1.0161 
1.0162 


1.0162 
1.0163 
1.0163 
1.0164 
1.0164 


1.0165 
1.0165 
1.0166 
1.0166 
1.0167 


1.0168 
1.0168 
1.0169 
1.0169 
1.0170 


1.0170 
1.0171 
1.0171 
1.0172 
1.0173 


1.0173 
1.0174 
1.0174 
1.0175 
1.0175 


1.0176 
1.0176 
1.0177 
1.0178 
1.0178 


1.0179 
1.0179 
1.0180 
1.0180 
1.0181 


1.0181 
1.0182 
1.0183 
1.0183 
1.0184 


1.0184 
1.0185 
1.0185 
1.0186 
1.0187 


1.0187 


on 


oon 


5.6562 
5.6470 
5.6379 
5.6288 


5.6198 
5.6107 
5.6017 
5.5928 
5.5838 


5.5749 
5.5660 
5.5572 
5.5484 
5.5396 


5.5308 
5.5221 
5.5134 
5.5047 
5.4960 


5.4874 
5.4788 
5.4702 
5.4617 
5.4532 


5.4447 
5.4362 
5.4278 
5.4194 
5.4110 


5.4026 
5.3943 
5.3860 
5.3777 
5.3695 


5.3612 
5.3530 
5.3449 
5.3367 
5.3286 


5.3205 
5.3124 
5.3044 
5.2963 
5.2883 


5.2804 
5.2724 
5.2645 
5.2566 
5.2487 


5.2408 


.19224 
.19252 
-19281 
-19309 
19338 


-19366 
-19395 
-19423 
-19452 
-19481 


.19509 
-19538 
-19566 
-19595 
-19623 


-19652 
-19680 
-19709 
-19737 
-19766 


19794 
-19823 
19851 
.19880 
-19908 


19937 
.19965 
-19994 
-20022 
-20051 


-20079 
-20108 
-20136 
-20165 
-20193 


.20222 
-20250 
-20279 
-20307 
-20336 


-20364 
-20393 
-20421 
-20450 
-20478 


-20507 
-20535 
-20563 
-20592 
-20620 


-20649 
-20677 
-20706 
-20734 
-20763 


-20791 





Tan 


Cot 


Cos 


Sec 


(348°) 168° 


Cse 





-194388 
-19468 
-19498 
.19529 
-19559 


-19589 
19619 
.19649 
-19680 
-19710 


.19740 
.19770 
.19801 
.19831 
-19861 


19891 
.19921 
-19952 
-19982 
-20012 


-20042 
.20073 
.20103 
-20133 
-20164 


-20194 
.20224 
.20254 
-20285 
-20315 


-20345 
-20376 
-20406 
-20436 
-20466 


-20497 
-20527 
-20557 
-20588 
-20618 


-20648 
-20679 
.20709 
.20739 
-20770 


-20800 
-20830 
-20861 
-20891 
.20921 


-20952 
-20982 
-21013 
-21043 
-21073 


-21104 
.21134 
-21164 
-21195 
.21225 


-21256 


1446 
5.1366 
5.1286 
5.1207 
5.1128 


5.1049 
5.0970 
5.0892 
5.0814 
5.0736 


5.0658 
5.0581 
5.0504 
5.0427 
5.0350 


5.0273 
5.0197 
5.0121 
5.0045 
4.9969 


4.9894 
4.9819 
4.9744 
4.9669 
4.9594 


4.9520 
4.9446 
4.9372 
4.9298 
4.9225 


4.9152 
4.9078 
4.9006 
4.8933 
4.8860 


4.8788 
4.8716 
4.8644 
4.8573 
4.8501 


4.8430 
4.8359 
4.8288 
4.8218 
4.8147 


4.8077 
4.8007 
4.7937 
4.7867 
4.7798 


4.7729 
4.7659 
4.7591 
4.7522 
4.7453 


4.7385 
4.7317 
4.7249 
4.7181 
4.7114 


4.7046 


-98163 
-98157 
-98152 
-98146 
-98140 


-98135 
-98129 
98124 
98118 
98112 


-98107 
-98101 
-98096 
-98090 
-98084 


-98079 
-98073 
-98067 
-98061 
-98056 


-98050 
-98044 
-98039 
-98033 
-98027 


-98021 
-98016 
-98010 
-98004 
-97998 


-97992 
-97987 
-97981 
-97975 
-97969 


-97963 
-97958 
-97952 
-97946 
-97940 


.97934 
-97928 
-97922 
-97916 
-97910 


-97905 
-97899 
-97893 
-97887 
-97881 


-97875 
-97869 
-97863 
-97857 
-97851 


97845 
-97839 
-97833 
-97827 
-97821 


-97815 


1.0187 
1.0188 
1.0188 
1.0189 
1.0189 


1.0190 
1.0191 
1.0191 
1.0192 
1.0192 


1.0193 
1.0194 
1.0194 
1.0195 
1.0195 


1.0196 
1.0197 
1.0197 
1.0198 
1.0198 


1.0199 
1.0199 
1.0200 
1.0201 
1.0201 


1.0202 
1.0202 
1.0203 
1.0204 
1.0204 


1.0205 
1.0205 
1.0206 
1.0207 
1.0207 


1.0208 
1.0209 
1.0209 
1.0210 
1.0210 


1.0211 
1.0212 
1.0212 
1.0213 
1.0213 


1.0214 
1.0215 
1.0215 
1.0216 
1.0217 


1.0217 
1.0218 
1.0218 
1.0219 
1.0220 


1.0220 
1.0221 
1.0222 
1.0222 
1.0223 


1.0223 





5.2408 
5.2330 
5.2252 
5.2174 
5.2097 


5.2019 
5.1942 
5.1865 
5.1789 
5.1712 


5.1636 
5.1560 
5.1484 
5.1409 
5.1333 


5.1258 
5.1183 
5.1109 
5.1034 
5.0960 


5.0886 
5.0813 _ 
5.0739 
5.0666 
5.0593 


5.0520 
5.0447 
5.0375 
5.0302 
5.0230 


5.0159 
5.0087 
5.0016 
4.9944 
4.9873 


4.9803 
4.9732 
4.9662 
4.9591 
4.9521 


4.9452 
4.9382 
4.9313 
4.9244 
4.9175 


4.9106 
4.9037 
4.8969 
4.8901 
4.8833 


4.8765 
4.8697 
4.8630 
4.8563 
4.8496 


Onwovos 


4.8429 
4.8362 
4.8296 
4.8229 
4.8163 


mePNwehe 


4.8097 








Cos 


100° (280°) 











Sin 





Cse 





(259°) 79° 


A-69 


Cos 


101° (281°) 


Cot 





Tan 





Sin 








(258°) 78° 


12° (192°) 








Sin 


NATURAL TRIGONOMETRIC FUNCTIONS (Continued) 


Cot 





Cos 





Sec 





(347°) 167° 








Cse 


13° (193°) 





Sin 


Tan 





Cot 


Cos 


(346°) 166° 











Cse 
















0 | .20791 
1 | .20820 
2 | .20848 
3 | .20877 
4 | .20905 









5 | .20933 
6 | .20962 
7 | .20990 
8 | .21019 
9 | .21047 





-21076 







11 | .21104 
12 | .21132 
13 | .21161 


-21189 











.21218 


-21331 








-21474 









-21502 











-21644 


31 | .21672 
32 | .21701 
33 | .21729 









-21786 






36 | .21814 
37 | .21843 
38 | .21871 


-21899 








.21928 


41 | .21956 
42 | .21985 
43 | .22013 


.22041 















.22183 











.22212 


51 | .22240 
52 | .22268 
53 | .22297 

+22325 














22353 







56 | .22382 
57 | .22410 
58 | .22438 


22467 





-22495 















16 | .21246 
17 | .21275 
18 | .21303 


-21360 


21 | .21388 
22 | .21417 
23 | .21445 


26 | .21530 
27 | .21559 
28 | .21587 
29 | .21616 


-21758 











-22070 


46 | .22098 
47 | .22126 
48 | .22155 


21256 | 4.7046 
21286 | 4.6979 
21316 | 4.6912 
21347 | 4.6845 


4.6779 


21408 | 4.6712 
21438 | 4.6646 
21469 | 4.6580 
21499 | 4.6514 


4.6448 


4.6382 
21590 | 4.6317 
21621 | 4.6252 
21651 | 4.6187 


4.6122 


4.6057 


21743 | 4.5993 
21773 | 4.5928 
21804 | 4.5864 


4.5800 


4.5736 
21895 | 4.5673 
21925 | 4.5609 
21956 | 4.5546 


4.5483 


4.5420 
22047 | 4.5357 
22078 | 4.5294 
22108 | 4.5232 
22139 | 4.5169 


4.5107 
22200 | 4.5045 
22231 | 4.4983 
22261 | 4.4922 


4.4860 


4.4799 
22353 | 4.4737 
22383 | 4.4676 
22414 | 4.4615 


4.4555 


4.4494 
22505 | 4.4434 
22536 | 4.4373 
22567 | 4.4313 


4.4253 


4.4194 


22658 | 4.4134 
22689 | 4.4075 
22719 | 4.4015 


4.3956 


4.3897 
22811 | 4.3838 
22842 | 4.3779 
22872 | 4.3721 


4.3662 


4.3604 


22964 | 4.3546 
22995 |. 4.3488 
23026 | 4.3430 


4.3372 


4.3315 











-97754 
97748 
97742 
97735 
.97729 


97723 
-97717 
97711 
-97705 
-97698 





-97692 
97686 
.97680 
-97673 
-97667 


-97661 
-97655 
-97648 
-97642 
-97636 


-97566 
-97560 
-97553 
-95747 
-97541 


-97534 
-97528 
97521 
-97515 
97508 


-97502 
-97496 
-97489 
97483 
-97476 





-97470 
-97463 
97457 
-97450 
-97444 





97437 


-97815 
-97809 
-97803 
-97797 
-97791 





.97784 
-97778 
97772 
-97766 
-97760 





-97630 
-97623 
-97617 
-97611 
-97604 


-97598 
-97592 
-97585 
-97579 
97573 









































1.0223 
1.0224 
1.0225 
1.0225 
1.0226 


1.0227 
1.0227 
1.0228 
1.0228 
1.0229 


1.0230 
1.0230 
1.0231 
1.0232 
1.0232 


1.0233 
1.0234 
1.0234 
1.0235 
1.0236 


1.0236 
1.0237 
1.0238 
1.0238 
1.0239 





1.0240 
1.0240 
1.0241 
1.0241 
1.0242 





1.0243 
1.0243 
1.0244 
1.0245 





1.0246 
1.0247 
1.0247 
1.0248 
1.0249 


1.0249 
1.0250 
1.0251 
1.0251 
1.0252 


1.0253 
1.0253 
1.0254 
1.0255 
1.0256 


1.0256 
1.0257 
1.0258 
1.0258 
1.0259 


1.0260 
1.0260 
1.0261 
1.0262 
1.0262 


1.0263 














1.0245 


















4.8097 | 60 
4.8032 | 59 
4.7966 | 58 
4.7901 | 57 


4.7836 





4.7771 | 55 
4.7706 | 54 
4.7641 | 53 
4.7577 | 52 


4.7512 





4.7448 


4.7384 | 49 
4.7321 | 48 
4.7257 | 47 


4.7194 





4.7130 

4.7067 | 44 
4.7004 | 43 
4.6942 | 42 


4.6879 










4.6817 

4.6755 | 39 
4.6693 | 38 
4.6631 | 37 


4.6569 








4.6507 


4.6446 | 34 
4.6385 | 33 
4.6324 | 32 
4.6263 | 31 








4.6202 


4.6142 | 29 
4.6081 | 28 
4.6021 | 27 


4.5961 





4.5901 


4.5841 | 24 
4.5782 | 23 
4.5722 | 22 


4.5663 















4.5604 

4.5545 | 19 
4.5486 | 18 
4.5428 | 17 


4.5369 





4.5311 


4.5253 | 14 
4.5195 | 13 
4.5137 | 12 


4.5079 








4.5022 | 10 
4.4964 9 
4.4907 8 
4.4850 vi 
4.4793 6 





4.4736 5 
4.4679 4 
4.4623 3 
4.4566 2 


4.4510 








4.4454 












0 | .22495 
1 | .22523 
2 | .22552 
3 
4 






-22580 
.22608 





5 | .22637 
6 | .22665 
7 | .22693 
8 | .22722 
9 | .22750 





.22778 






11 | .22807 
12 | .22835 
13 | .22863 


.22892 









.22920 





16 | .22948 
17 | .22977 
18 | .23005 


-23033 





-23062 


21 | .23090 
22 | .23118 
23 | .23146 


-23175 





-23203 


26 | .23231 
27 | .23260 
28 | .23288 


-23316 






-23345 






31 | .23373 
32 | .23401 
33 | .23429 


-23458 





-23486 


36 | .23514 
37 | .23542 
38 | .23571 


-23599 








-23627 







41 | .23656 
42 | .23684 
43 | .23712 


-23740 








.23769 





46 | .23797 
47 | .23825 
48 | .23853 
49 | .23882 









-23910 
.23938 
-23966 
-23995 
-24023 













-24051 
-24079 
-24108 
-24136 
-24164 


-24192 


-23087 
.23117 
-23148 
.23179 
-23209 





.23240 
.23271 
-23301 
-23332 
-23363 





-23393 
.23424 
-23455 
.23485 
-23516 


.23547 
.23578 
-23608 
-23639 
-23670 





.23700 
.23731 
.23762 
.23793 
.23823 





-23854 
-23885 
-23916 
-23946 
-23977 





-24008 
-24039 
-24069 
-24100 
-24131 


-24162 
-24193 
-24223 
-24254 
-24285 


-24316 
-24347 
-24377 
-24408 
-24439 








-24624 
-24655 
-24686 
.24717 
-24747 





-24933 












4.3315 
4.3257 
4.3200 
4.3143 
4.3086 


4.3029 
4.2972 
4.2916 
4.2859 
4.2803 


4.2747 
4.2691 
4.2635 
4.2580 
4.2524 





4.2468 
4.2413 
4.2358 
4.2303 
4.2248 


4.2193 
4.2139 
4.2084 
4.2030 
4.1976 


4.1922 
4.1868 
4.1814 
4.1760 
4.1706 


4.1653 
4.1600 
4.1547 
4.1493 
4.1441 


4.1388 
4.1335 
4.1282 
4.1230 
4.1178 





-24470 
-24501 
-24532 
-24562 
.24593 


-24778 
-24809 
-24840 
.24871 
-24902 





4.1126 
4.1074 
4.1022 
4.0970 
4.0918 


4.0867 
4.0815 
4.0764 
4.0713 
4.0662 


4.0611 
4.0560 
4.0509 
4.0459 
4.0408 


4.0358 
4.0308 
4.0257 
4.0207 
4.0158 





4.0108 





















-97437 

-97430 | 1.0264 
-97424 | 1.0264 
-97417 | 1.0265 


-97411 










4.4454 


4.4398 | 59 
4.4342 | 58 
4.4287 | 57 


4.4231 











-97404 

-97398 | 1.0267 
.97391 | 1.0268 
-97384 | 1.0269 


-97378 


-97371 

-97365 | 1.0271 
-97358 | 1.0271 
-97351 | 1.0272 


-97345 


-97338 

-97331 | 1.0274 
-97325 | 1.0275 
-97318 | 1.0276 


-97311 


-97304 


-97298 | 1.0278 
-97291 | 1.0278 
-97284 | 1.0279 


-97278 


-97271 

-97264 | 1.0281 
-97257 | 1.0282 
-97251 | 1.0283 


-97244 


-97237 


-97230 | 1.0285 
-97223 | 1.0286 
-97217 | 1.0286 


-97210 


-97203 

-97196 | 1.0288 
-97189 | 1.0289 
-97182 | 1.0290 


-97176 





-97169 | 1.0291 
-97162 | 1.0292 
-97155 | 1.0293 
-97148 | 1.0294 


-97141 


-97134 

.97127 | 1.0296 
.97120 | 1.0297 
-97113 | 1.0297 
-97106 | 1.0298 


-97100 


-97093 | 1.0299 
-97086 | 1.0300 
-97079 | 1.0301 
-97072 | 1.0302 
-97065 | 1.0302 
-97058 | 1.0303 
-97051 | 1.0304 
-97044 | 1.0805 
-97037 | 1.0305 


-97030 



















4.4176 


4.4121 | 54 
4.4066 | 53 
4.4011 | 52 


4.3956 





4.3901 


4.3847 | 49 
4.3792 | 48 
4.3738 | 47 


4.3684 


4.3630 


4.3576 | 44 
4.3522 | 43 
4.3469 | 42 


4.3415 











4.3362 


4.3309 | 39 
4.3256 | 38 
4.3203 | 37 


4.3150 















4.3098 


4.3045 | 34 
4.2993 | 33 
4.2941 | 32 
4.2889 







4.2837 


4.2785 | 29 
4.2733 | 28 
4.2681 | 27 


4.2630 












4.2579 


4.2527 | 24 
4.2476 | 23 
4.2425 | 22 


4.2375 






4.2324 | 20 
4.2273 | 19 
4.2223 | 18 
4.2173 | 17 


4.2122 








4.2072 


4.2022 | 14 
4.1973 | 13 
4.1923 | 12 
4.1873 | 11 





4.1824 | 1 
4.1774 
4.1725 
4.1676 
4.1627 


4.1578 
4.1529 
4.1481 
4.1432 
4.1384 


rPNwhRO annoe 















4.1336 








Cos 


102° (282°) 








Tan 








Sin 








Cse 











Sec 


(257°) 77° 
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103° (283°) 


Cot 





Tan 





Sin 
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(256°) 76° 


NATURAL TRIGONOMETRIC FUNCTIONS (Continued) 












































14° (194°) (345°) 165° 1S? 1952) (344°) 164° 
Sin Tan Cot Cos Sec Cse Sin Tan Cot Cos Sec Cse f 
.24192 | .249383 | 4.0108 | .97030 | 1.0306 1836 .25882 | .26795 | 3.7321 -96593 | 1.0353 | 3.8637 | 60 
-24220 | .24964 | 4.0058 | .97023 | 1.0307 .1287 -25910 | .26826 | 3.7277 | .96585 | 1.0354 | 3.8595 | 59 
-24249 | .24995 | 4.0009 | .97015 | 1.0308 .1239 -25938 | .26857 | 3.7234 | .96578 | 1.0354 | 3.8553 | 58 
-24277 | .25026 | 3.9959 | .97008 | 1.0308 selon .25966 | .26888 | 3.7191 | .96570 | 1.0355 | 3.8512 | 57 
-24305 | .25056 | 3.9910 | .97001 1.0309 .1144 -25994 | .26920 | 3.7148 | .96562 | 1.0356 | 3.8470 | 56 
-24333 | .25087 | 3.9861 | .96994 | 1.0310 -1096 -26022 | .26951 | 3.7105 | .96555 | 1.0357 | 3.8428 | 55 
-24362 | .25118 | 3.9812 | .96987 | 1.0811 .1048 -26050 | .26982 | 3.7062 | .96547 | 1.0358 | 3.8387 | 54 
-24390 | .25149 | 3.9763 | .96980 | 1.0311 .1001 -26079 | .27013 | 3.7019 | .96540 | 1.0358 | 3.8346 | 53 
.24418 | .25180 | 3.9714 | .96973 | 1.0812 | 4.0954 -26107 | .27044 | 3.6976 | .96532 | 1.0359 | 3.8304 | 52 
-24446 | .25211 | 3.9665 | .96966 | 1.0313 | 4.0906 -26135 | .27076 | 3.6933 | .96524 | 1.0360 | 3.8263 | 51 
-24474 | .25242 | 3.9617 | .96959 | 1.0814 | 4.0859 -26163 | .27107 | 3.6891 | .96517 | 1.0361 | 3.8222 | 50 
-24503 | .25273 | 3.9568 | .96952 | 1.0314 | 4.0812 -26191 | .27138 | 3.6848 | .96509 | 1.0362 | 3.8181 | 49 
-24531 | .25304 | 3.9520 | .96945 | 1.0315 | 4.0765 -26219 | .27169 | 3.6806 | .96502 | 1.0363 | 3.8140 | 48 
-24559 | .25335 | 3.9471 | .96937 | 1.0316 | 4.0718 .26247 | .27201 | 3.6764 | .96494 | 1.0363 | 3.8100 | 47 
-24587 | .25366 | 3.9423 | .96930 | 1.0317 | 4.0672 .26275 | .27232 | 3.6722 | .96486 | 1.0364 | 3.8059 | 46 
-24615 | .25397 | 3.9375 | .96923 | 1.0317 | 4.0625 -26303 | .27263 | 3.6680 | .96479 | 1.0365 | 3.8018 | 45 
-24644 | .25428 | 3.9327 | .96916 | 1.0318 | 4.0579 .26331 | .27294 | 3.6638 | .96471 | 1.0366 | 3.7978 | 44 
-24672 | .25459 | 3.9279 | .96909 | 1.0319 | 4.0532 -26359 | .27326 | 3.6596 | .96463 | 1.0367 | 3.7937 | 43 
-24700 | .25490 | 3.9232 | .96902 | 1.0320 | 4.0486 -26387 | .27357 | 3.6554 | .96456 | 1.0367 | 3.7897 | 42 
-24728 | .25521 | 3.9184 | .96894 | 1.0321 | 4.0440 -26415 | .27388 | 3.6512 | .96448 | 1.0368 | 3.7857 | 41 
-24756 | .25552 | 3.9136 | .96887 | 1.0321 | 4.0394 -26443 | .27419 | 3.6470 | .96440 | 1.0369 | 3.7817 | 40 
.24784 | .25583 | 3.9089 | .96880 | 1.0322 | 4.0348 -26471 | .27451 | 3.6429 | .96433 | 1.0370 | 3.7777 | 39 
-24813 | .25614 | 3.9042 | .96873 | 1.0323 | 4.0302 -26500 | .27482 | 3.6387 | .96425 | 1.0371 | 3.7737 | 38 
-24841 | .25645 | 3.8995 | .96866 | 1.0324 | 4.0256 -26528 | .27513 | 3.6346 | .96417 | 1.0372 | 3.7697 | 37 
-24869 | .25676 | 3.8947 | .96858 | 1.0324 | 4.0211 -26556 | .27545 | 3.6305 | .96410 | 1.0372 | 3.7657 | 36 
-24897 | .25707 | 3.8900 | .96851 | 1.0325 | 4.0165 .26584 | .27576 | 3.6264 | .94602 | 1.0373 | 3.7617 | 35 
-24925 | .25738 | 3.8854 | .96844 | 1.0326 | 4.0120 -26612 | .27607 | 3.6222 | .96394 | 1.0374 | 3.7577 | 34 
-24954 | .25769 | 3.8807 | .96837 | 1.0327 | 4.0075 -26640 | .27638 | 3.6181 | .96386 | 1.0375 | 3.7538 | 33 
-24982 | .25800 | 3.8760 | .96829 | 1.0327 | 4.0029 -26668 | .27670 | 3.6140 | .96379 | 1.0376 | 3.7498 | 32 
-25010 | .25831 | 3.8714 | .96822 | 1.0328 | 3.9984 .26696 | .27701 | 3.6100 | .96371 | 1.0377 | 3.7459 | 31 
-25038 | .25862 | 3.8667 | .96815 | 1.0329 | 3.9939 .26724 | .27732 | 3.6059 | .96363 | 1.0377 | 3.7420 | 30 
-25066 | .25893 | 3.8621 | .96807 | 1.0330 | 3.9894 -26752 | .27764 | 3.6018 | .96355 | 1.0378 | 3.7381 | 29 
-25094 | .25924 | 3.8575 | .96800 | 1.0331 | 3.9850 -26780 | .27795 | 3.5978 | .96347 | 1.0379 | 3.7341 | 28 
-25122 | .25955 | 3.8528 | .96793 | 1.0331 | 3.9805 -26808 | .27826 | 3.5937 | .96340 | 1.0380 | 3.7302 | 27 
-25151 | .25986 | 3.8482 | .96786 | 1.0332 | 3.9760 -26836 | .27858 | 3.5897 | .96332 | 1.0381 | 3.7263 | 26 
-25179 | .26017 | 3.8436 | .96778 | 1.0333 | 3.9716 -26864 | .27889 | 3.5856 | .96324 | 1.0382 | 3.7225 | 25 
-25207 | .26048 | 3.8391 | .96771 | 1.0334 | 3.9672 .26892 | .27921 | 3.5816 | .96316 | 1.0382 | 3.7186 | 24 
-25235 | .26079 | 3.8345 | .96764 | 1.0334 | 3.9627 .26920 | .27952 | 3.5776 | .96308 | 1.0383 | 3.7147 | 23 
-25263 | .26110 | 3.8299 | .96756 | 1.0335 | 3.9583 .26948 | .27983 | 3.5736 | .96301 | 1.0384 | 3.7108 | 22 
-25291 | .26141 | 3.8254 | .96749 | 1.0336 | 3.9539 -26976 | .28015 | 3.5696 | .96293 | 1.0385 | 3.7070 | 21 
-25320 | .26172 | 3.8208 | .96742 | 1.0337 | 3.9495 -27004 | .28046 | 3.5656 | .96285 | 1.0386 | 3.7032 | 20 
.25348 | .26203 | 3.8163 | .96734 | 1.0338 | 3.9451 .27032 | .28077 | 3.5616 | .96277 | 1.0387 | 3.6993 | 19 
-25376 | .26235 | 3.8118 | .96727 | 1.0338 | 3.9408 .27060 | .28109 | 3.5576 | .96269 | 1.0388 | 3.6955 | 18 
.25404 | .26266 | 3.8073 | .96719 | 1.0339 | 3.9364 -27088 | .28140 | 3.5536 | .96261 | 1.0388 | 3.6917 | 17 
.25432 | .26297 | 3.8028 | .96712 | 1.0340 | 3.9320 .27116 | .28172 | 3.5497 | .96253 | 1.0389 | 3.6879 | 16 
-25460 | .26328 | 3.7983 | .96705 | 1.0341 | 3.9277 .27144 | .28203 | 3.5457 | .96246 | 1.0390 | 3.6840 | 15 
-25488 | .26359 | 3.79388 | .96697 | 1.0342 | 3.9234 .27172 | .28234 | 3.5418 | .96238 | 1.0391 | 3.6803 | 14 
-25516 | .26390 | 3.7893 | .96690 | 1.0342 | 3.9190 -27200 | .28266 | 3.5379 | .96230 | 1.0392 | 3.6765 | 13 
-25545 | .26421 | 3.7848 | .96682 | 1.0343 | 3.9147 -27228 | .28297 | 3.5339 | .96222 | 1.0393 | 3.6727 | 12 
.25573 | .26452 | 3.7804 | .96675 | 1.0344 | 3.9104 -27256 | .28329 | 3.5300 | .96214 | 1.0394 | 3.6689 | 11 
-25601 | .26483 | 3.7760 | .96667 | 1.0345 | 3.9061 .27284 | .28360 | 3.5261 | .96206 | 1.0394 | 3.6652 | 10 
.25629 | .26515 | 3.7715 | .96660 | 1.0346 | 3.9018 .27312 | .28391 | 3.5222 | .96198 | 1.0395 | 3.6614 9 
.25657 | .26546 | 3.7671 | .96653 | 1.0346 | 3.8976 .27340 | .28423 | 3.5183 | .96190 | 1.0396 | 3.6575 8 
.25685 | .26577 | 3.7627 | .96645 | 1.0347 | 3.8933 -27368 | .28454 | 3.5144 | .96182 | 1.0397 | 3.6539 7 
-25713 | .26608 | 3.7583 | .96638 | 1.0348 | 3.8890 -27396 | .28486 | 3.5105 | .96174 | 1.0398 | 3.6502 6 
.25741 | .26639 | 3.7539 | .96630 | 1.0349 | 3.8848 -27424 | .28517 | 3.5067 | .96166 | 1.0399 | 3.6465 5 
-25769 | .26670 | 3.7495 | .96623 | 1.0350 | 3.8806 -27452 | .28549 | 3.5028 | .96158 | 1.0400 | 3.6427 4 
.25798 | .26701 | 3.7451 | .96615 | 1.0350 | 3.8763 -27480 | .28580 | 3.4989 | .96150 | 1.0400 | 3.6390 3 
-25826 | .26733 | 3.7408 | .96608 | 1.0351 | 3.8721 .27508 | .28612 | 3.4951 | .96142 | 1.0401 | 3.6353 2 
.25854 | .26764 | 3.7364 | .96600 | 1.0352 | 3.8679 .27536 | .28643 | 3.4912 | .96134 | 1.0402 | 3.6316 1 
.25882 | .26795 | 3.7321 | .96593 | 1.0353 | 3.8637 .27564 | .28675 | 3.4874 | .96126 | 1.0403 | 3.6280 0 
Cos Cot Tan Sin Cse Sec Cos Cot Tan Sin Cse Sec is 
104° (284°) (B552) 75> 105° (285°) (254°) 74° 
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NATURAL TRIGONOMETRIC FUNCTIONS (Continued) 

















16° (196°) (343°) 163° 
ye Sin Tan Cot Cos Sec Cse 
0 | .27564 | .28675 | 3.4874 | .96126 | 1.0403 | 3.6280 | 60 
1 | .27592 | .28706 | 3.4836 | .96118 | 1.0404 | 3.6243 | 59 
2 | .27620 | .28738 | 3.4798 | .96110 | 1.0405 | 3.6206 | 58 
3 | .27648 | .28769 | 3.4760 | .96102 | 1.0406 | 3.6169 | 57 
4 | .27676 | .28801 | 3.4722 | .96094 | 1.0406 | 3.6133 | 56 
5 | .27704 | .28832 | 3.4684 | .96086 | 1.0407 | 3.6097 | 55 
6 | .27731 | .28864 | 3.4646 | .96078 | 1.0408 | 3.6060 | 54 
7 | .27759 | .28895 | 3.4608 | .96070 | 1.0409 | 3.6024 | 53 
8 | .27787 | .28927 | 3.4570 | .96062 | 1.0410 | 3.5988 | 52 
9 | .27815 | .28958 | 3.4533 | .96054 | 1.0411 | 3.5951 | 51 
10 | .27843 | .28990 | 3.4495 | .96046 | 1.0412 | 3.5915 | 50 
11 | .27871 | .29021 | 3.4458 | .96037 | 1.0413 | 3.5879 | 49 
12 | .27899 | .29053 | 3.4420 | .96029 | 1.0413 | 3.5843 | 48 
13 | .27927 | .29084 | 3.4883 | .96021 | 1.0414 | 3.5808 | 47 
14 | .27955 | .29116 | 3.4346 | .96013 | 1.0415 | 3.5772 | 46 
15 | .27983 | .29147 | 3.4808 | .96005 | 1.0416 | 3.5736 | 45 
16 | .28011 | .29179 | 3.4271 | .95997 | 1.0417 | 3.5700 | 44 
17 | .28039 | .29210 | 3.4234 | .95989 | 1.0418 | 3.5665 | 43 
18 | .28067 | .29242 | 3.4197 | .95981 | 1.0419 | 3.5629 | 42 
19 | .28095 | .29274 | 3.4160 | .95972 | 1.0420 | 3.5594 | 41 
20 | .28123 | .29305 | 3.4124 | .95964 | 1.0421 | 3.55659 | 40 
21 | .28150 | .29337 | 3.4087 | .95956 | 1.0421 | 3.5523 | 39 
22 | .28178 | .29368 | 3.4050 | .95948 | 1.0422 | 3.5488 | 38 
23 | .28206 | .29400 | 3.4014 | .95940 | 1.0423 | 3.5453 | 37 
24 | .28234 | .29432 | 3.3977 | .95931 | 1.0424 | 3.5418 | 36 
25 | .28262 | .29463 | 3.3941 | .95923 | 1.0425 | 3.5383 | 35 
26 | .28290 | .29495 | 3.8904 | .95915 | 1.0426 | 3.5348 | 34 
27 | .28318 | .29526 | 3.38868 | .95907 | 1.0427 | 3.5313 | 33 
28 | .28346 | .29558 | 3.3832 | .95898 | 1.0428 | 3.5279 | 32 
29 | .28374 | .29590 | 3.3796 | .95890 | 1.0429 | 3.5244 | 31 
30 | .28402 | .29621 | 3.38759 | .95882 | 1.0429 | 3.5209 | 30 
31 | .28429 | .29653 | 3.3723 | .95874 | 1.0430 | 3.5175 | 29 
32 | .28457 | .29685 | 3.3687 | .95865 | 1.0431 | 3.5140 | 28 
33 | .28485 | .29716 | 3.3652 | .95857 | 1.0432 | 3.5106 | 27 
34 | .28513 | .29748 | 3.3616 | .95849 | 1.0433 | 3.5072 | 26 
35 | .28541 | .29780 | 3.3580 | .95841 | 1.0434 | 3.5037 | 25 
36 | .28569 | .29811 | 3.3544 | .95832 | 1.0435 | 3.5003 | 24 
37 | .28597 | .29843 | 3.3509 | .95824 | 1.0436 | 3.4969 | 23 
38 | .28625 | .29875 | 3.3473 | .95816 | 1.0437 | 3.4935 | 22 
39 | .28652 | .29906 | 3.3438 | .95807 | 1.0438 | 3.4901 | 21 
40 | .28680 | .29938 | 3.3402 | .95799 | 1.04389 | 3.4867 | 20 
41 | .28708 | .29970 | 3.3367 | .95791 | 1.0439 | 3.4833 | 19 
42 | .28736 | .30001 | 3.3332 | .95782 | 1.0440 | 3.4799 | 18 
43 | .28764 | .30033 | 3.3297 | .95774 | 1.0441 | 3.4766 | 17 
44 | .28792 | .30065 | 3.3261 | .95766 | 1.0442 | 3.4732 | 16 
45 | .28820 | .30097 | 3.3226 | .95757 | 1.0443 | 3.4699 | 15 
46 | .28847 | .30128 | 3.3191 | .95749 | 1.0444 | 3.4665 | 14 
47 | .28875 | .30160 | 3.3156 | .95740 | 1.0445 | 3.4632 | 13 
48 | .28903 | .30192 | 3.8122 | .95732 | 1.0446 | 3.4598 | 12 
49 | .28931 | .30224 | 3.8087 | .95724 | 1.0447 | 3.4565 | 11 
50 | .28959 | .30255 | 3.3052 | .95715 | 1.0448 | 3.45382 | 10 
51 | .28987 | .30287 | 3.3017 | .95707 | 1.0449 | 3.4499 9 
52 | .29015 | .80319 | 3.2983 | .95698 | 1.0450 | 3.4465 8 
53 | .29042 | .30351 | 3.2948 | .95690 | 1.0450 | 3.4432 7 
54 | .29070 | .30382 | 3.2914 | .95681 1.0451 | 3.4899 6 
55 | .29098 | .30414 | 3.2879 | .95673 | 1.0452 | 3.4367 5 
56 | .29126 | .80446 | 3.2845 | .95664 | 1.0453 | 3.4834 4 
57 | .29154 | .80478 | 3.2811 | .95656 | 1.0454 | 3.4301 3 
58 | .29182 | .30509 | 3.2777 | .95647 | 1.0455 | 3.4268 2 
59 | .29209 | .80541 | 3.2743 | .95639 | 1.0456 | 3.4236 1 
60 | .29237 | .30573 | 3.2709 | .95630 | 1.0457 | 3.4203 0 
f Cos Cot Tan Sin Cse Sec d 
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17° (197°) (342°) 162° 
Sin Tan 
.29237 | .380573 3.4203 
.29265 | .30605 3.4171 
.29293 | .30637 3.4138 
-29321 | .30669 3.4106 
.29348 | .30700 3.4073 
-29376 | .80732 3.4041 
.29404 | .30764 3.4009 
.29432 | .30796 3.3977 
.29460 | .30828 3.3945 
.29487 | .30860 3.3913 
-29515 | .30891 3.3881 
.29543 | .30923 3.3849 
.29571 | .30955 3.3817 
.29599 | .30987 3.3785 
-29626 | .31019 3.3754 
.29654 | .31051 3.3722 
-29682 | .31083 3.3691 
-29710 | .31115 3.3659 
.29737 | .31147 3.3628 
.29765 | .31178 3.3596 
.29793 | .31210 3.3565 
.29821 | .31242 3.3534 
-29849 | .31274 3.3502 
.29876 | .31306 3.3471 
-29904 | .31338 3.3440 
.29932 | .31370 3.3409 
.29960 | .31402 3.3378 
-29987 | .31434 3.3347 
-30015 | .31466 3.3317 
-30043 | .31498 3.3286 
-30071 | .31530 3.3255 
-80098 | .31562 3.3224 
.30126 | .31594 3.3194 
.30154 | 31626 3.3163 
-30182 | .31658 3.3133 
-30209 | .31690 3.3102 
.30237 | .81722 3.3072 
.380265 | .81754 3.3042 
.380292 | .31786 3.3012 
.30320 | .31818 3.2981 
-80348 | .31850 3.2951 
.30376 | .381882 3.2921 
-30403 | .31914 3.2891 
.30431 | .31946 3.2861 
.380459 | .31978 3.2831 
.30486 | .32010 8.2801 
-30514 | .32042 3.2772 
-30542 | .32074 3.2742 
.80570 | .382106 3.2712 
.30597 | .32139 3.2683 
50 | .30625 | .82171 | 3.1084 | .95195 | 1.0505 | 3.2653 | 10 
51 | .30653 | .32208 | 3.1053 | .95186 | 1.0506 | 3,2624 9 
52 | .30680 | .32235 | 3.1022 | .95177 | 1.0507 | 3.2594 8 
53 | .30708 | .32267 | 3.0991 | .95168 | 1.0508 | 3.2565 < 
54 | .30736 | .32299 | 3.0961 | .95159 | 1.0509 | 3.2535 6 
55 | .30763 | .32331 | 3.0930 | .95150 | 1.0510 | 3.2506 5 
56 | .30791 | .82363 | 3.0899 | .95142 | 1.0511 | 3.2477 4 
57 | .30819 | .32396 | 3.0868 | .95133 | 1.0512 | 3.2448 3 
58 | .30846 | .32428 | 3.0838 | .95124 | 1.0513 | 3.2419 2 
59 | .30874 | .82460 | 3.0807 | .95115 | 1.0514 | 3.2390 J 
60 | .30902 | .82492 | 3.0777 | .95106 | 1.0515 | 3.2361 0 
J Cos Cot Tan Sin Cse Sec f 
107° (287°) (252°) 72° 


NATURAL TRIGONOMETRIC FUNCTIONS (Continued) 



























































18° (198°) (341°) 161° 19° (199°) (340°) 160° 
: Sin Tan Cot Cos Sec Cse y Sin Tan Cot Cos Sec Cse i 
0 | .30902 | .32492 | 3.0777 | .95106 | 1.0515 | 3.2361 | 60 .382557 | .34433 | 2.9042 | .94552 | 1.0576 | 3.0716 | 60 
1 | .80929 | .82524 | 3.0746 | .95097 | 1.0516 | 3.2332 | 59 .32584 | .34465 | 2.9015 | .94542 | 1.0577 | 3.0690 | 59 
2 | .380957 | .82556 | 3.0716 | .95088 | 1.0517 | 3.2303 | 58 .32612 | .84498 | 2.8987 | .94533 | 1.0578 | 3.0664 | 58 
3 | .30985 | .382588 | 3.0686 | .95079 | 1.0518 | 3.2274 | 57 .382639 | .384530 | 2.8960 | .94523 | 1.0579 | 3.0638 | 57 
4 | .81012 | .32621 | 3.0655 | .95070 | 1.0519 | 3.2245 | 56 .32667 | .34563 | 2.8933 | .94514 | 1.0580 | 3.0612 | 56 
5 | .31040 | .82653 | 3.0625 | .95061 | 1.0520 | 3.2217 | 55 .32694 | .34596 | 2.8905 | .94504 | 1.0582 | 3.0586 | 55 
6 | .31068 | .32685 | 3.0595 | .95052 | 1.0521 | 3.2188 | 54 .382722 | .34628 | 2.8878 | .94495 | 1.0583 | 3.0561 | 54 
7 31095 | .382717 | 3.0565 | .95043 | 1.0522 | 3.2159 | 53 .82749 | .384661 | 2.8851 | .94485 | 1.0584 | 3.0535 | 53 
8 | .31123 | .32749 | 3.0535 | .95033 | 1.0523 | 3.2131 | 52 .82777 | .34693 | 2.8824 | .94476 | 1.0585 | 3.0509 | 52 
9 | .381151 | .32782 | 3.0505 | .95024 | 1.0524 | 3.2102 | 51 .382804 | .34726 | 2.8797 | .94466 | 1.0586 | 3.0484 | 51 
10 | .31178 | .32814 | 3.0475 | .95015 | 1.0525 | 3.2074 | 50 .82832 | .384758 | 2.8770 | .94457 | 1.0587 | 3.0458 | 50 
11 | .381206 | .32846 | 3.0445 | .95006 | 1.0526 | 3.2045 | 49 .382859 | .34791 | 2.8743 | .94447 | 1.0588 | 3.0433 | 49 
12 | .31233 | .382878 | 3.0415 | .94997 | 1.0527 | 3.2017 | 48 .82887 | .34824 | 2.8716 | .94438 | 1.0589 | 3.0407 | 48 
13 | .31261 | .382911 | 3.0385 | .94988 | 1.0528 | 3.1989 | 47 .32914 | 384856 | 2.8689 | .94428 | 1.0590 | 3.0382 | 47 
14 | .31289 | .382943 | 3.0356 | .94979 | 1.0529 | 3.1960 | 46 .82942 | .34889 | 2.8662 | .94418 | 1.0591 | 3.0357 | 46 
15 | .31316 | .382975 | 3.0326 | .94970 | 1.0530 | 3.1932 | 45 -32969 | .34922 | 2.8636 | .94409 | 1.0592 | 3.0331 | 45 
16 | .31344 | .33007 | 3.0296 | .94961 | 1.0531 | 3.1904 | 44 .32997 | .34954 | 2.8609 | .94399 | 1.0593 | 3.0306 | 44 
17 | .381372 | .33040 | 3.0267 | .94952 | 1.0532 | 3.1876 | 43 .383024 | .34987 | 2.8582 | .94390 | 1.0594 | 3.0281 | 43 
18 | .381399 | .33072 | 3.0237 | .94943 | 1.0533 | 3.1848 | 42 .383051 | .35020 | 2.8556 | .94380 | 1.0595 | 3.0256 | 42 
19 | .31427 | .33104 | 3.0208 | .94933 | 1.0534 | 3.1820 | 41 .383079 | .35052 | 2.8529 | .94370 | 1.0597 | 3.0231 | 41 
20 | .31454 | .33136 | 3.0178 | .94924 | 1.0535 | 3.1792 | 40 -33106 | .35085 | 2.8502 | .94361 | 1.0598 | 3.0206 | 40 
21 | .31482 | .33169 | 3.0149 | .94915 | 1.0536 | 3.1764 | 39 .33134 | .35118 | 2.8476 | .94351 | 1.0599 | 3.0181 | 39 
22 | .31510 | .33201 | 3.0120 | .94906 | 1.0537 | 3.1736 | 38 -33161 | .35150 | 2.8449 | .94342 | 1.0600 | 3.0156 | 38 
23 | .31537 | .33233 | 3.0090 | .94897 | 1.0538 | 3.1708 | 37 .33189 | .85183 | 2.8423 | .9438382 | 1.0601 | 3.0131 | 37 
24 | .31565 | .33266 | 3.0061 | .94888 | 1.0539 | 3.1681 | 36 .33216 | .85216 | 2.8397 | .94322 | 1.0602 | 3.0106 | 36 
25 | .31593 | .33298 | 3.0032 | .94878 | 1.0540 | 3.1653 | 35 -33244 | .35248 | 2.8370 | .94313 | 1.0603 | 3.0081 | 35 
26 | .31620 | .33330 | 3.0003 | .94869 | 1.0541 | 3.1625 | 34 .33271 | .35281 | 2.8344 | .94303 | 1.0604 | 3.0056 | 34 
27 | .31648 | .33363 | 2.9974 | .94860 | 1.0542 | 3.1598 | 33 .383298 | .35314 | 2.8318 | .94293 | 1.0605 | 3.0031 | 33 
28 | .31675 | .33395 | 2.9945 | .94851 | 1.0543 | 3.1570 | 32 .383326 | .35346 | 2.8291 | .94284 | 1.0606 | 3.0007 | 32 
29 | .31703 | .33427 | 2.9916 | .94842 | 1.0544 | 3.1543 | 31 .383353 | .85379 | 2.8265 | .94274 | 1.0607 | 2.9982 | 31 
30 | .31730 | .33460 | 2.9887 | .94832 | 1.0545 | 3.1515 | 30 .383381 | .35412 | 2.8239 | .94264 | 1.0608 | 2.9957 | 30 
31 | .31758 | .33492 | 2.9858 | .94823 | 1.0546 | 3.1488 | 29 .33408 | .35445 | 2.8213 | .94254 | 1.0610 | 2.9933 | 29 
32 | .81786 | .33524 | 2.9829 | .94814 | 1.0547 | 3.1461 | 28 .383436 | .35477 | 2.8187 | .94245 | 1.0611 2.9908 28 
33 | .381813 | .33557 | 2.9800 | .94805 | 1.0548 | 3.1433 | 27 .33463 | .35510 | 2.8161 | .94235 | 1.0612 | 2.9884 | 27 
34 | .31841 | .33589 | 2.9772 | .94795 | 1.0549 | 3.1406 | 26 .33490 | .35543 | 2.8135 | .94225 | 1.0613 | 2.9859 | 26 
35 | .31868 | .33621 | 2.9743 | .94786 | 1.0550 | 3.1379 | 25 .383518 | .35576 | 2.8109 | .94215 | 1.0614 | 2.9835 | 25 
36 | .31896 | .33654 | 2.9714 | .94777 | 1.0551 | 3.1352 | 24 .383545 | .385608 | 2.8083 | .94206 | 1.0615 | 2.9811 | 24 
37 | .31923 | .33686 | 2.9686 | .94768 | 1.0552 | 3.1325 | 23 .383573 | .35641 | 2.8057 | .94196 | 1.0616 | 2.9786 | 23 
38 | .31951 | .33718 | 2.9657 | .94758 | 1.0553 | 3.1298 | 22 .33600 | .35674 | 2.8032 | .94186 | 1.0617 | 2.9762 | 22 
39 | .31979 | .83751 | 2.9629 | .94749 | 1.0554 | 3.1271 | 21 .33627 | .85707 | 2.8006 | .94176 | 1.0618 | 2.9738 | 21 
40 | .32006 | .33783 | 2.9600 | .94740 | 1.0555 | 3.1244 | 20 .33655 | .35740 | 2.7980 | .94167 | 1.0619 | 2.9713 | 20 
41 | .32034 | .33816 | 2.9572 | .94730 | 1.0556 | 3.1217 | 19 .33682 | .35772 | 2.7955 | .94157 | 1.0621 | 2.9689 | 19 
42 | .32061 | .33848 | 2.9544 | .94721 | 1.0557 | 3.1190 | 18 .383710 | .35805 | 2.7929 | .94147 | 1.0622 | 2.9665 | 18 
43 | .32089 | .33881 | 2.9515 | .94712 | 1.0558 | 3.1163 | 17 .33737 | .35838 | 2.7903 | .94137 | 1.0623 | 2.9641 | 17 
44 | .32116 | .33913 | 2.9487 | .94702 | 1.0559 | 3.1137 | 16 .33764 | .35871 | 2.7878 | .94127 | 1.0624 | 2.9617 | 16 
45 | .32144 | .83945 | 2.9459 | .94693 | 1.0560 | 3.1110 | 15 .33792 | .85904 | 2.7852 | .94118 | 1.0625 | 2.9593 | 15 
46 | .32171 | .33978 | 2.9431 | .94684 | 1.0561 | 3.1083 | 14 .33819 | .85937 | 2.7827 | .94108 | 1.0626 | 2.9569 | 14 
47 | .32199 | .34010 | 2.9403 | .94674 | 1.0563 | 3.1057 | 13 .33846 | .35969 | 2.7801 | .94098 | 1.0627 | 2.9545 | 13 
48 | .32227 | .34043 | 2.9375 | .94665 | 1.0564 | 3.1030 | 12 .33874 | .36002 | 2.7776 | .94088 | 1.0628 | 2.9521 | 12 
49 | .32254 | .34075 | 2.9347 | .94656 | 1.0565 | 3.1004 | 11 .383901 | .36035 | 2.7751 | .94078 | 1.0629 | 2.9498 | 11 
50 | .32282 | .34108 | 2.9319 | .94646 | 1.0566 | 3.0977 | 10 .383929 | .36068 | 2.7725 | .94068 | 1.0631 | 2.9474 | 10 
51 | .32309 | .34140 | 2.9291 | .94637 | 1.0567 | 3.0951 9 .33956 | .36101 | 2.7700 | .94058 | 1.0632 | 2.9450 9 
52 | .32337 | .34173 | 2.9263 | .94627 | 1.0568 | 3.0925 8 .33983 | .36134 | 2.7675 | .94049 | 1.0633 | 2.9426 8 
53 | .32364 | .34205 | 2.9235 | .94618 | 1.0569 | 3.0898 7 .34011 | .36167 | 2.7650 | .94039 | 1.0634 | 2.9403 7 
54 | .32392 | .34238 | 2.9208 | .94609 | 1.0570 | 3.0872 6 .34038 | .36199 | 2.7625 | .94029 | 1.0635 | 2.9379 6 
55 | .32419 | .34270 | 2.9180 | .94599 | 1.0571 | 3.0846 5 -34065 | .36232 | 2.7600 | .94019 | 1.0636 | 2.9355 5 
56 | .32447 | .34303 | 2.9152 | .94590 | 1.0572 | 3.0820 4 .384093 | .36265 | 2.7575 | .94009 | 1.0637 | 2.9332 4 
57 | .32474 | .84335 | 2.9125 | .94580 | 1.0573 | 3.0794 3 .34120 | .36298 | 2.7550 | .93999 | 1.9638 | 2.9308 3 
58 | .32502 | .343868 | 2.9097 | .94571 | 1.0574 | 3.0768 2 .384147 | .386331 | 2.7525 | .93989 | 1.0640 | 2.9285 2 
59 | .32529 | .34400 | 2.9070 | .94561 | 1.0575 | 3.0742 a .384175 | .36364 | 2.7500 | .93979 | 1.0641 | 2.9261 1 
60 | .32557 | .34433 | 2.9042 | .94552 | 1.0576 | 3.0716 0 .34202 | .36397 | 2.7475 | .93969 | 1.0642 | 2.9238 0 
Cos Cot Tan Sin Cse Sec f Cos Cot Tan Sin Cse Sec t 
108° (288°) (251°) 71° 109° (289°) (250°) 70° 
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NATURAL TRIGONOMETRIC FUNCTIONS (Continued) 



























































20° (200°) (339°) 159° 21° (201°) (338°) 158° 
h Sin Tan Cot Cos Sec Csc 4 Tan Cot Cos Sec Cse f 
0 | .34202 | .36397 | 2.7475 | .93969 | 1.0642 | 2.9238 | 60 .38386 | 2.6051 | .93358 | 1.0711 | 2.7904 | 60 
1 | .34229 | .86430 | 2.7450 | .93959 | 1.0643 | 2.9215 | 59 .38420 | 2.6028 | .93348 | 1.0713 | 2.7883 | 59 
2 | .84257 | .36463 | 2.7425 | .93949 | 1.0644 | 2.9191 | 58 .38453 | 2.6006 | .93337 | 1.0714 | 2.7862 | 58 
3 | .34284 | .36496 | 2.7400 | .93939 | 1.0645 | 2.9168 | 57 .38487 | 2.5983 | .93327 | 1.0715 | 2.7841 | 57 
4 | .34311 | .36529 | 2.7376 | .93929 | 1.0646 | 2.9145 | 56 -38520 | 2.5961 | .93316 | 1.0716 | 2.7820 | 56 
5 | .34339 | .36562 | 2.7351 | .93919 | 1.0647 | 2.9122 | 55 .38553 | 2.5938 | .93306 | 1.0717 | 2.7799 | 55 
6 | .34866 | .36595 | 2.7326 | .93909 | 1.0649 | 2.9099 | 54 -38587 | 2.5916 | .93295 | 1.0719 | 2.7778 | 54 
7 | .84393 | .36628 | 2.7302 | .93899 | 1.0650 | 2.9075 | 53 -38620 | 2.5893 | .93285 | 1.0720 | 2.7757 | 53 
8 | .34421 | .36661 | 2.7277 | .93889 | 1.0651 | 2.9052 | 52 .38654 | 2.5871 | .93274 | 1.0721 | 2.7736 | 52 
9 | .34448 | .36694 | 2.7253 | .93879 | 1.0652 | 2.9029 | 51 .38687 | 2.5848 | .93264 | 1.0722 | 2.7715 | 51 
10 | .34475 | .86727 | 2.7228 | .93869 | 1.0653 | 2.9006 | 50 .38721 | 2.5826 | .93253 | 1.0723 | 2.7695 | 50 
11 | .34503 | .36760 | 2.7204 | .93859 | 1.0654 | 2.8983 | 49 .38754 | 2.5804 | .93243 | 1.0725 | 2.7674 | 49 
12 | .34530 | .86793 | 2.7179 | .93849 | 1.0655 | 2.8960 | 48 .388787 | 2.5782 | .93232 | 1.0726 | 2.7653 | 48 
13 | .34557 | .86826 | 2.7155 | .93839 | 1.0657 | 2.8938 | 47 .38821 | 2.5759 | .93222 | 1.0727 | 2.7632 | 47 
14 | .34584 | .36859 | 2.7130 | .93829 | 1.0658 | 2.8915 | 46 -38854 | 2.5737 | .93211 | 1.0728 | 2.7612 | 46 
15 | .384612 | .36892 | 2.7106 | .93819 | 1.0659 | 2.8892 | 45 .38888 | 2.5715 | .93201 | 1.0730 | 2.7591 | 45 
16 | .34639 | .36925 | 2.7082 | .93809 | 1.0660 | 2.8869 | 44 -38921 | 2.5693 | .93190 | 1.0731 | 2.7570 | 44 
17 | .34666 | .36958 | 2.7058 | .93799 | 1.0661 | 2.8846 | 43 .38955 | 2.5671 | .93180 | 1.0732 | 2.7550 | 43 
18 | .34694 | .36991 | 2.7034 | .93789 | 1.0662 | 2.8824 | 42 .38988 | 2.5649 | .93169 | 1.0733 | 2.7529 | 42 
19 | .34721 | .37024 | 2.7009 | .93779 | 1.0663 | 2.8801 | 41 .39022 | 2.5627 | .93159 | 1.0734 | 2.7509 | 41 
20 | .34748 | .37057 | 2.6985 | .93769 | 1.0665 | 2.8779 | 40 -39055 | 2.5605 | .93148 | 1.0736 | 2.7488 | 40 
21 | .84775 | .37090 | 2.6961 | .93759 | 1.0666 | 2.8756 | 39 -39089 | 2.5583 | .93137 | 1.0737 | 2.7468 | 39 
22 | .34803 | .37123 | 2.6937 | .93748 | 1.0667 | 2.8733 | 38 .389122 | 2.5561 | .93127 | 1.0738 | 2.7447 | 38 
23 | .34830 | .37157 | 2.6913 | .93738 | 1.0668 | 2.8711 | 37 .39156 | 2.5539 | .93116 | 1.0739 | 2.7427 | 37 
24 | .34857 | .37190 | 2.6889 | .93728 | 1.0669 | 2.8688 | 36 -89190 | 2.5517 | .93106 | 1.0740 | 2.7407 | 36 
25 | .34884 | .37223 | 2.6865 | .93718 | 1.0670 | 2.8666 | 35 -39223 | 2.5495 | .93095 | 1.0742 | 2.7386 | 35 
26 | .34912 | .37256 | 2.6841 | .93708 | 1.0671 | 2.8644 | 34 .39257 | 2.5473 | .93084 | 1.0743 | 2.7366 | 34 
27 | .34939 | .37289 | 2.6818 | .93698 | 1.0673 | 2.8621 | 33 .39290 | 2.5452 | .93074 | 1.0744 | 2.7346 | 33 
28 | .34966 | .37322 | 2.6794 | .93688 | 1.0674 | 2.8599 | 32 .389324 | 2.5430 | .93063 | 1.0745 | 2.7325 | 32 
29 | .34993 | .37355 | 2.6770 | .93677 | 1.0675 | 2.8577 | 31 .39357 | 2.5408 | .93052 | 1.0747 | 2.7305 | 31 
30 | .35021 | .37388 | 2.6746 | .93667 | 1.0676 | 2.8555 | 30 .39391 | 2.5386 | .93042 | 1.0748 | 2.7285 | 30 
31 | .35048 | .37422 | 2.6723 | .93657 | 1.0677 | 2.8532 | 29 -39425 | 2.5365 | .93031 | 1.0749 | 2.7265 | 29 
32 | .35075 | .37455 | 2.6699 | .93647 1.0678 2.8510 | 28 -39458 | 2.5343 | .93020 | 1.0750 | 2.7245 | 28 
33 | .35102 | .37488 | 2.6675 | .93637 | 1.0680 | 2.8488 | 27 .389492 | 2.5322 | .93010 | 1.0752 | 2.7225 | 27 
34 | .35130 | .37521 | 2.6652 | .93626 | 1.0681 | 2.8466 | 26 .389526 | 2.5300 | .92999 | 1.0753 | 2.7205 | 26 
35 | .35157 | .37554 | 2.6628 | .93616 | 1.0682 | 2.8444 | 25 .389559 | 2.5279 | .92988 | 1.0754 | 2.7185 | 25 
36 | .35184 | .37588 | 2.6605 | .93606 | 1.0683 | 2.8422 | 24 .39593 | 2.5257 | .92978 | 1.0755 | 2.7165 | 24 
37 | .85211 | .387621 | 2.6581 | .93596 | 1.0684 | 2.8400 |} 23 .39626 | 2.5236 | .92967 | 1.0757 | 2.7145 | 23 
38 | .35239 | .37654 | 2.6558 | .93585 | 1.0685 | 2.8378 | 22 -39660 | 2.5214 | .92956 | 1.0758 | 2.7125 | 22 
39 | .35266 | .37687 | 2.6534 | .93575 | 1.0687 | 2.8356 | 21 -39694 | 2.5193 | .92945 | 1.0759 | 2.7105 | 21 
40 | .35293 | .37720 | 2.6511 | .93565 | 1.0688 | 2.8334 | 20 .89727 | 2.5172 | .92935 | 1.0760 | 2.7085 | 20 
41 | .35320 | .37754 | 2.6488 | .93555 | 1.0689 | 2.8312 | 19 .389761 | 2.5150 | .92924 | 1.0761 | 2.7065 | 19 
42 | .35347 | .37787 | 2.6464 | .93544 | 1.0690 | 2.8291 | 18 .39795 | 2.5129 | .92913 | 1.0763 | 2.7046 | 18 
43 | .35375 | .37820 | 2.6441 | .93534 | 1.0691 | 2.8269 | 17 .39829 | 2.5108 | .92902 | 1.0764 | 2.7026 | 17 
44 | .35402 | .387853 | 2.6418 | .93524 | 1.0692 | 2.8247 | 16 .389862 | 2.5086 | .92892 | 1.0765 | 2.7006 | 16 
45 | .35429 | .37887 | 2.6395 | .93514 | 1.0694 | 2.8225 | 15 .39896 | 2.5065 | .92881 | 1.0766 | 2.6986 | 15 
46 | .35456 | .87920 | 2.6371 | .93503 | 1.0695 | 2.8204 | 14 -39930 | 2.5044 | .92870 | 1.0768 | 2.6967 | 14 
47 | .35484 | .387953 | 2.6348 | .93493 | 1.0696 | 2.8182 | 13 -39963 | 2.5023 | .92859 | 1.0769 | 2.6947 | 13 
48 | .35511 | .3879&6 | 2.6325 | .93483 | 1.0697 | 2.8161 | 12 -39997 | 2.5002 | .92849 | 1.0770 | 2.6927 | 12 
49 | .35538 | .38020 | 2.6302 | .98472 | 1.0698 | 2.8139 | 11 -40031 | 2.4981 | .92838 | 1.0771 | 2.6908 | 11 
50 | .35565 | .388053 | 2.6279 | .93462 | 1.0700 | 2.8117 | 10 -40065 | 2.4960 | .92827 | 1.0773 | 2.6888 | 10 
51 | .85592 | .88086 | 2.6256 | .93452 | 1.0701 | 2.8096 9 -40098 | 2.49389 | .92816 | 1.0774 | 2.6869 9 
52 | .85619 | .38120 | 2.6233 | .93441 1.0702 | 2.8075 8 -40132 | 2.4918 | .92805 | 1.0775 | 2.6849 8 
53 | .85647 | .388153 | 2.6210 | .93431 1.0703 | 2.8053 td -40166 | 2.4897 | .92794 | 1.0777 | 2.6830 7 
54 | .35674 | .38186 | 2.6187 | .93420 | 1.0704 | 2.80382 6 -40200 | 2.4876 | .92784 | 1.0778 | 2.6811 6 
55 | .35701 | .388220 | 2.6165 | .93410 | 1.0705 | 2.8010 5 .40234 | 2.4855 | .92773 | 1.0779 | 2.6791 5 
56 | .85728 | .388253 | 2.6142 | .93400 | 1.0707 | 2.7989 4 -40267 | 2.4834 | .92762 | 1.0780 | 2.6772 4 
57 | .35755 | .38286 | 2.6119 | .93389 | 1.0708 | 2.7968 3 40301 | 2.4813 | .92751 1.0782 | 2.6752 3 
58 | .35782 | .38320 | 2.6096 | .93379 | 1.0709 | 2.7947 2 -40335 | 2.4792 | .92740 | 1.0783 | 2.6733 2 
59 | .35810 | .88353 | 2.6074 | .93368 | 1.0710 | 2.7925 1 -40369 | 2.4772 | .92729 | 1.0784 | 2.6714 1 
60 | .35837 | .38386 | 2.6051 93358 | 1.0711 | 2.7904 0 -40403 | 2.4751 | .92718 | 1.0785 | 2.6695 0 
f Cos Cot Tan Sin Cse Sec ‘ Cot Tan Sin Cse g Sec x 
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22° (202°) (3379 157° 23° (208°) (336°) 156° 
Sin Tan Cot Cos Sec Cse t Sin Tan Cot Cos Sec Cse U 
0 | .37461 | .40403 | 2.4751 | .92718 | 1.0785 | 2.6695 | 60 0 | .89073 | .42447 | 2.3559 | .92050 | 1.0864 | 2.5593 | 60 
1 | .37488 | .40436 | 2.4730 | .92707 | 1.0787 | 2.6675 | 59 1 | .89100 | .42482 | 2.3589 | .92039 | 1.0865 | 2.5576 | 59 
2 | .387515 | .40470 | 2.4709 | .92697 1.0788 | 2.6656 | 58 2 | .89127 | .42516 | 2.3520 | .92028 | 1.0866 | 2.5558 | 58 
3 | .387542 | .40504 | 2.4689 | .92686 1.0789 | 2.6637 | 57 So || .o9loe || 42051 2.3501 .92016 1.0868 | 2.5541 57 
4 | .387569 | .40538 | 2.4668 | .92675 | 1.0790 | 2.6618 | 56 4 | .89180 | .42585 | 2 3483 92005 1.0869 | 2.5523 | 56 
5 87595 -40572 | 2.4648 | .92664 | 1.0792 | 2.6599 | 55 5 | .89207 | .42619 | 2.3464 | .91994 | 1.0870 | 2.5506 | 55 
6 | .37622 | .40606 | 2.4627 | .92653 1.0793 | 2.6580 | 54 6 | .892384 | .42654 | 2.3445 | .91982 1.0872 | 2.5488 | 54 
7 | .87649 | .40640 | 2.4606 | .92642 1.0794 | 2.6561 53 7 | .89260 | .42688 | 2.3426 | .91971 1.0873 | 2.5471 53 
8 | .87676 | .40674 | 2.4586 | .92631 1.0796 | 2.6542 | 52 8 | .389287 | .42722 | 2.38407 | .91959 | 1.0874 | 2.5454 | 52 
9 | .37703 | .40707 | 2.4566 | .92620 | 1.0797 | 2.6523 | 51 9 | .893814 | .42757 | 2.3388 | .91948 | 1.0876 | 2.5436 | 51 
10 | .37730 | .40741 | 2.4545 | .92609 | 1.0798 | 2.6504 | 50 10 | .39341 | .42791 | 2.3369 | .91936 | 1.0877 | 2.5419 | 50 
11 | .387757 | .40775 | 2.4525 | .92598 | 1.0799 | 2.6485 | 49 11 | .89367 | .42826 | 2.3351 | .91925 | 1.0878 | 2.5402 | 49 
12 | .87784 | .40809 | 2.4504 | .92587 | 1.0801 | 2.6466 | 48 12 | .389394 | .42860 | 2.3332 | .91914 | 1.0880 | 2.5384 | 48 
13 | .387811 | .40843 | 2.4484 | .92576 | 1.0802 | 2.6447 | 47 13 | .89421 | .42894 | 2.3313 | .91902 | 1.0881 | 2.5367 | 47 
14 | .87838 | .40877 | 2.4464 | .92565 | 1.0803 | 2.6429 | 46 14 | .89448 | .42929 | 2.3294 | .91891 1.0883 | 2.5350 | 46 
15 | .37865 | .40911 | 2.4443 | .92554 | 1.0804 | 2.6410 | 45 15 | .389474 | .42963 | 2.3276 | .91879 | 1.0884 | 2.5333 | 45 
16 | .387892 | .40945 | 2.4423 | .92543 | 1.0806 | 2.6391 | 44 16 | .389501 | .42998 | 2.3257 | .91868 | 1.0885 | 2.5316 | 44 
17 | .37919 | .40979 | 2.4403 | .92532 | 1.0807 | 2.6372 | 43 17 | .89528 | .43032 | 2.3238 | .91856 | 1.0887 | 2.5299 | 43 
18 | .37946 | .41013 | 2.4383 | .92521 | 1.0808 | 2.6354 | 42 18 | .389555 | .48067 | 2.3220 | .91845 | 1.0888 | 2.5282 | 42 
19 | .387973 | .41047 | 2.4362 | .92510 | 1.0810 | 2.6335 | 41 19 | .89581 | .438101 | 2.3201 | .91833 | 1.0889 | 2.5264 | 41 
20 | .37999 | .41081 | 2.4342 | .92499 | 1.0811 | 2.6316 | 40 20 | .39608 | .43136 | 2.3183 | .91822 | 1.0891 | 2.5247 | 40 
21 | .388026 | .41115 | 2.4322 | .92488 | 1.0812 | 2.6298 | 39 21 | .89635 | .43170 | 2.3164 | .91810 | 1.0892 | 2.5230 | 39 
22 | .388053 | .41149 | 2.4302 | .92477 | 1.0814 | 2.6279 | 38 22 | .389661 | .48205 | 2.3146 | .91799 | 1.0893 | 2.5213 | 38 
23 | .38080 | .41183 | 2.4282 | .92466 | 1.0815 | 2.6260 | 37 23 | .89688 | .43239 | 2.3127 | .91787 | 1.0895 | 2.5196 | 37 
24 | .88107 | .41217 | 2.4262 | .92455 | 1.0816 | 2.6242 | 36 24 | .389715 | .48274 | 2.3109 | .91775 | 1.0896 | 2.5180 | 36 
25 | .38134 | .41251 | 2.4242 | .92444 | 1.0817 | 2.6223 | 35 25 | .39741 | .48308 | 2.3090 | .91764 | 1.0898 | 2.5163 | 35 
26 | .38161 | .41285 | 2.4222 | .92432 | 1.0819 | 2.6205 | 34 26 | .89768 | .48343 | 2.3072 | .91752 | 1.0899 | 2.5146 | 34 
27 | .388188 | .41319 | 2.4202 | .92421 | 1.0820 | 2.6186 | 33 27 | .89795 | .48378 | 2.3053 | .91741 | 1.0900 | 2.5129 | 33 
28 | .38215 | .41353 | 2.4182 | .92410 | 1.0821 | 2.6168 | 32 28 | .389822 | .43412 | 2.3035 | .91729 | 1.0902 | 2.5112 | 32 
29 | .38241 | .41387 | 2.4162 | .92399 | 1.0823 | 2.6150 | 31 29 | .89848 | .48447 | 2.3017 | .91718 | 1.0903 | 2.5095 | 31 
30 | .38268 | .41421 | 2.4142.| .92388 | 1.0824 | 2.6131 | 30 30 | .389875 | .43481 | 2.2998 | .91706 | 1.0904 | 2.5078 | 30 
31 | .38295 | .41455 | 2.4122 | .92377 | 1.0825 | 2.6113 | 29 31 | .89902 | .43516 | 2.2980 | .91694 | 1.0906 | 2.5062 | 29 
32 | .38322 | .41490 | 2.4102 | .92366 | 1.0827 | 2.6095 | 28 32 | .89928 | .43550 | 2.2962 | .91683 | 1.0907 | 2.5045 | 28 
33 | .38349 | .41524 | 2.4083 | .92355 | 1.0828 | 2.6076 | 27 33 | .89955 | .48585 | 2.2944 | .91671 | 1.0909 | 2.5028 | 27 
34 | .38376 | .41558 | 2.4063 | .92343 | 1.0829 | 2.6058 | 26 34 | .89982 | .43620 | 2.2925 | .91660 | 1.0910 | 2.5012 | 26 
35 | .38403 | .41592 | 2.4043 | .92332 | 1.0830 | 2.6040 | 25 35 | .40008 | .43654 | 2.2907 | .91648 | 1.0911 | 2.4995 | 25 
36 | .38430 | .41626 | 2.4023 | .92321 | 1.0832 | 2.6022 | 24 36 | .40035 | .48689 | 2.2889 | .91636 | 1.0913 | 2.4978 | 24 
37 | .38456 | .41660 | 2.4004 | .92310 | 1.0833 | 2.6003 | 23 37 | .40062 | .43724 | 2.2871 | .91625 | 1.0914 | 2.4962 | 23 
38 | .38483 | .41694 | 2.3984 | .92299 | 1.0834 | 2.5985 | 22 38 | .40088 | .43758 | 2.2853 | .91613 | 1.0915 | 2.4945 | 22 
39 | .38510 | .41728 | 2.3964 | .92287 | 1.0836 | 2.5967 | 21 39 | .40115 | .43793 | 2.2835 | .91601 | 1.0917 | 2.4928 | 21 
40 | .38537 | .41763 | 2.3945 | .92276 | 1.0837 | 2.5949 | 20 40 | .40141 | .48828 | 2.2817 | .91590 | 1.0918 | 2.4912 | 20 
41 | .38564 | .41797 | 2.3925 | .92265 | 1.0838 | 2.5931 19 41 | .40168 | .43862 | 2.2799 | .91578 | 1.0920 | 2.4895 | 19 
42 | .38591 | .41831 | 2.3906 | .92254 | 1.0840 | 2.5913 | 18 42 | .40195 | .43897 | 2.2781 | .91566 | 1.0921 | 2.4879 | 18 
43 | .38617.| .41865 | 2.3886 | .92243 | 1.0841 | 2.5895 | 17 43 | .40221 | .438932 | 2.2763 | .91555 | 1.0922 | 2.4862 | 17 
44 | .38644 | .41899 | 2.3867 | .92231 | 1.0842 | 2.5877 | 16 44 | .40248 | .43966 | 2.2745 | .91543 | 1.0924 | 2.4846 | 16 
45 | .38671 | .41933 | 2.3847 | .92220 | 1.0844 | 2.5859 | 15 45 | .40275 | .44001 | 2.2727 | .91531 | 1.0925 | 2.4830 | 15 
46 | .38698 | .41968 | 2.3828 | .92209 | 1.0845 | 2.5841 | 14 46 | .40301 | .44036 | 2.2709 | .91519 | 1.0927 | 2.4813 | 14 
47 | .38725 | .42002 | 2.3808 | .92198 | 1.0846 | 2.5823 | 13 47 | .40328 | .44071 | 2.2691 | .91508 | 1.0928 | 2.4797 | 13 
48 | .38752 | .42036 | 2.3789 | .92186 | 1.0848 | 2.5805 | 12 48 | .40355 | .44105 | 2.2673 | .91496 | 1.0929 | 2.4780 | 12 
49 | .38778 | .42070 | 2.3770 | .92175 | 1.0849 | 2.5788 | 11 49 | .40381 | .44140 | 2.2655 | .91484 | 1.0931 | 2.4764 | 11 
50 | .38805 | .42105 | 2.3750 | .92164 | 1.0850 | 2.5770 | 10 50 | .40408 | .44175 | 2.2637 | .91472 | 1.0932 | 2.4748 | 10 
51 | .38832 | .42139 | 2.3731 | .92152 | 1.0852 | 2.5752 9 51 | .40434 | .44210 | 2.2620 | .91461 1.0934 | 2.4731 9 
52 | .38859 | .42173 | 2.3712 | .92141 | 1.0853 | 2.5734 8 52 | .40461 | .44244 | 2.2602 | .91449 | 1.0935 | 2.4715 8 
53 | .38886 | .42207 | 2.3693 | .92130 | 1.0854 | 2.5716 i 53 | .40488 | .44279 | 2.2584 | .91437 | 1.0936 | 2.4699 7 
54 | .38912 | .42242 | 2.3673 | .92119 | 1.0856 | 2.5699 6 54 | .40514 | .44314 | 2.2566 | .91425 | 1.0938 | 2.4683 6 
55 | .38939 | .42276 | 2.3654 92107 | 1.0857 | 2.5681 5 55 | .40541 | .44849 | 2.2549 | .91414 | 1.0939 | 2.4667 5 
56 | .38966 | .42310 | 2.3635 92096 | 1.0858 | 2.5663 4 56 | .40567 | .44384 | 2.2531 | .91402 | 1.0941 | 2.4650 4 
57 | .38993 | .42345 | 2.3616 | .92085 | 1.0860 | 2.5646 3 57‘) .40594 | .44418 | 2.2513 | .91390 | 1.0942 | 2.4634 3 
58 | .39020 | .42379 | 2.3597 | .92073 | 1.0861 | 2.5628 2 58 | .40621 | .44453 | 2.2496 | .91378 | 1.0944 | 2.4618 2 
59 | .39046 | .42413 | 2.3578 | .92062 | 1.0862 | 2.5611 1 59 | .40647 | .44488 | 2.2478 | .91366 | 1.0945 | 2.4602 1 
60 | .39073 | .42447 | 2.3559 | .92050 | 1.0864 | 2.5593 0 60 | .40674 | .44523 | 2.2460 | .91355 | 1.0946 | 2.4586 0 
Cos Cot Tan Sin Cse Sec M Cos Cot Tan Sin Cse Sec ‘ 
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24° (204°) (2357) eiooe 25° (205°) (334°) 154° 
Sin Tan Cot Cos Sec Cse 4 & Sin Tan Cot Cos Sec Cse f 
.40674 | .44523 | 2.2460 | .91355 | 1.0946 | 2.4586 | 60 0 | .42262 | .46631 | 2.1445 | .90631 | 1.1034 | 2.3662 | 60 
.40700 | .44558 | 2.2443 | .91343 | 1.0948 | 2.4570 | 59 1 | .42288 | .46666 | 2.1429 | .90618 | 1.1035 | 2.3647 | 59 
40727 | .44593 | 2.2425 | .91331 1.0949 | 2.4554 | 58 2 | .42315 | .46702 | 2.1413 | .90606 | 1.1037 | 2.3633 | 58 
40753 | .44627 | 2.2408 | .91319 | 1.0951 | 2.4538 | 57 3 | .42341 | .46737 | 2.1396 | .90594 | 1.1038 | 2.3618 | 57 
-40780 | .44662 | 2.2390 | .91307 | 1.0952 | 2.4522 | 56 4 | .42367 | .46772 | 2.1380 | .90582 | 1.1040 | 2.3603 | 56 
.40806 | .44697 | 2.2373 | .91295 | 1.0953 | 2.4506 | 55 5 | .42394 | .46808 | 2.1364 | .90569 | 1.1041 | 2.3588 | 55 
.40833 | .44732 | 2.2355 | .91283 | 1.0955 | 2.4490 | 54 6 | .42420 | .46843 | 2.1348 | .90557 | 1.1043 | 2.3574 | 54 
40860 | .44767 | 2.2338 | .91272 | 1.0956 | 2.4474 | 53 7 | .42446 | .46879 | 2.1332 | .90545 | 1.1044 | 2.3559 | 53 
-40886 | .44802 | 2.2320 | .91260 | 1.0958 | 2.4458 | 52 8 | .42473 | .46914 | 2.1315 | .90532 | 1.1046 | 2.3545 | 52 
.40913 | .44837 | 2.2303 | .91248 | 1.0959 | 2.4442 | 51 9 | .42499 | .46950 | 2.1299 | .90520 | 1.1047 | 2.3530 | 51 
-40939 | .44872 | 2.2286 | .91236 | 1.0961 | 2.4426 | 50 10 | .42525 | .46985 | 2.1283 | .90507 | 1.1049 | 2.3515 | 50 
.40966 | .44907 | 2.2268 | .91224 | 1.0962 | 2.4411 | 49 11 | .42552 | .47021 | 2.1267 | .90495 | 1.1050 | 2.3501 | 49 
.40992 | .44942 | 2.2251 | .91212 | 1.0963 | 2.4395 | 48 12 | .42578 | .47056 | 2.1251 | .90483 | 1.1052 | 2.3486 | 48 
.41019 | .44977 | 2.2234 | .91200 | 1.0965 | 2.4379 | 47 13 | .42604 | .47092 | 2.1235 | .90470 | 1.1053 | 2.3472 | 47 
-41045 | .45012 | 2.2216 | .91188 | 1.0966 | 2.4363 | 46 14 | .42631 | .47128 | 2.1219 | .90458 | 1.1055 | 2.3457 | 46 
-41072 | .45047 | 2.2199 | .91176 | 1.0968 | 2.4348 | 45 15 | .42657 | .47163 | 2.1203 | .90446 | 1.1056 | 2.3443 | 45 
-41098 | .45082 | 2.2182 | .91164 | 1.0969 | 2.4332 | 44 16 | .42683 | .47199 | 2.1187 | .90433 | 1.1058 | 2.3428 | 44 
-41125 | .45117 | 2.2165 | .91152 | 1.0971 | 2.4316 | 43 17 | .42709 | .47234 | 2.1171 | .90421 | 1.1059 | 2.3414 | 43 
-41151 | .45152 | 2.2148 | .91140 | 1.0972 | 2.4300 | 42 18 | .42736 | .47270 | 2.1155 | .90408 | 1.1061 | 2.3400 | 42 
-41178 | .45187 | 2.2130 | .91128 | 1.0974 | 2.4285 | 41 19 | .42762 | .47305 | 2.1139 | .90396 | 1.1062 | 2.3385 | 41 
.41204 | .45222 | 2.2113 | .91116 | 1.0975 | 2.4269 | 40 20 | .42788 | .47341 | 2.1123 | .90383 | 1.1064 | 2.3371 | 40 
-41231 | .45257 | 2.2096 | .91104 | 1.0976 | 2.4254 | 39 21 | .42815 | .47377 | 2.1107 | .90371 | 1.1066 | 2.3356 | 39 
-41257 | .45292 | 2.2079 | .91092 | 1.0978 | 2.4238 | 38 22 | .42841 | .47412 | 2.1092 | .90358 | 1.1067 | 2.3342 | 38 
-41284 | .45327 | 2.2062 | .91080 | 1.0979 | 2.4222 | 37 23 | .42867 | .47448 | 2.1076 | .90346 | 1.1069 | 2.3328 | 37 
-41310 | .45362 | 2.2045 | .91068 | 1.0981 | 2.4207 | 36 24 | .42894 | .47483 | 2.1060 | .90334 | 1.1070 | 2.3314 | 36 
-41337 | .45397 | 2.2028 | .91056 | 1.0982 | 2.4191 | 35 25 | .42920 | .47519 | 2.1044 | .90321 1.1072 | 2.3299 | 35 
-41363 | .45432 | 2.2011 | .91044 | 1.0984 | 2.4176 | 34 26 | .42946 | .47555 | 2.1028 | .90309 | 1.1073 | 2.3285 | 34 
-41390 | .45467 | 2.1994 | .91032 | 1.0985 | 2.4160 | 33 27 | .42972 | .47590 | 2.1013 | .90296 | 1.1075 | 2.3271 | 33 
-41416 | .45502 | 2.1977 | .91020 | 1.0987 | 2.4145 | 32 28 | .42999 | .47626 | 2.0997 | .90284 | 1.1076 | 2.3257 | 32 
-41443 | .45538 | 2.1960 | .91008 | 1.0988 | 2.4130 | 31 29 | .43025 | .47662 | 2.0981 | .90271 | 1.1078 | 2.3242 | 31 
-41469 | .45573 | 2.1943 | .90996 | 1.0989 | 2.4114 | 30 30 | .43051 | .47698 | 2.0965 | .90259 | 1.1079 | 2.3228 | 30 
-41496 | .45608 | 2.1926 | .90984 | 1.0991 | 2.4099 | 29 31 | .48077 | .47733 | 2.0950 | .90246 | 1.1081 | 2.3214 | 29 
-41522 | .45643 | 2.1909 | .90972 | 1.0992 | 2.4083 | 28 32 | .43104 | .47769 | 2.0934 | .90233 | 1.10%2 | 2.3200 | 28 
-41549 | .45678 | 2.1892 | .90960 | 1.0994 | 2.4068 | 27 33 | .431380 | .47805 | 2.0918 | .90221 | 1.1084 | 2.3186 | 27 
-41575 | .45713 | 2.1876 | .90948 | 1.0995 | 2.4053 | 26 34 | .43156 | .47840 | 2.0903 | .90208 | 1.1085 | 2.3172 | 26 
-41602 | .45748 | 2.1859 | .90936 | 1.0997 | 2.4088 | 25 35 | .43182 | .47876 | 2.0887 | .90196 | 1.1087 | 2.3158 | 25 
-41628 | .45784 | 2.1842 | .90924 | 1.0998 | 2.4022 | 24 36 | .438209 | .47912 | 2.0872 | .90183 | 1.1089 | 2.3144 | 24 
-41655 | .45819 | 2.1825 | .90911 | 1.1000 | 2.4007 | 23 37 | .43235 | .47948 | 2.0856 | .90171 | 1.1090 | 2.3130 | 23 
-41681 | .45854 | 2.1808 | .90899 | 1.1001 | 2.3992 | 22 38 | .43261 | .47984 | 2.0840 | .90158 | 1.1092 | 2.3115 | 22 
-41707 | .45889 | 2.1792 | .90887 | 1.1003 | 2.3977 | 21 39 | .43287 | .48019 | 2.0825 | .90146 | 1.1093 | 2.3101 | 21 
-41734 | .45924 | 2.1775 | .90875 | 1.1004 | 2.3961 | 20 40 | .43313 | .48055 | 2.0809 | .90133 | 1.1095 | 2.3088 | 20 
-41760 | .45960 | 2.1758 | .90863 | 1.1006 | 2.3946 | 19 41 | .43340 | .48091 | 2.0794 | .90120 | 1.1096 | 2.3074 | 19 
-41787 | .45995 | 2.1742 | .90851 | 1.1007 | 2.3931 18 42 | .48366 | .48127 | 2.0778 | .90108 | 1.1098 | 2.3060 | 18 
-41813 | .46030 | 2.1725 | .90839 | 1.1009 | 2.3916 | 17 43 | .438392 | .48163 | 2.0763 | .90095 | 1.1099 | 2.3046 | 17 
-41840 | .46065 | 2.1708 | .90826 | 1.1010 | 2.3901 16 44 | .48418 | .48198 | 2.0748 | .90082 | 1.1101 | 2.3032 | 16 
-41866 | .46101 | 2.1692 | .90814 | 1.1011 | 2.3886 | 15 45 | .438445 | .48234 | 2.0732 | .90070 | 1.1102 | 2.3018 | 15 
-41892 | .46136 | 2.1675 | .90802 | 1.1013 | 2.3871 | 14 46 | .43471 | .48270 | 2.0717 | .90057 | 1.1104 | 2.3004 | 14 
-41919 | .46171 | 2.1659 | .90790 | 1.1014 | 2.3856 | 13 47 | .48497 | .48306 | 2.0701 | .90045 | 1.1106 | 2.2990 | 13 
-41945 | .46206 | 2.1642 | .90778 | 1.1016 | 2.3841 | 12 48 | .43523 | .48342 | 2.0686 | .90032 | 1.1107 | 2.2976 | 12 
-41972 | .46242 | 2.1625 | .90766 | 1.1017 | 2.3826 | 11 49 | .48549 | .48378 | 2.0671 | .90019 | 1.1109 | 2.2962 | 11 
-41998 | .46277 | 2.1609 | .90753 | 1.1019 | 2.3811 10 50 | .43575 | .48414 | 2.0655 | .90007 | 1.1110 | 2.2949 | 10 
-42024 | .463812 | 2.1592 | .90741 | 1.1020 | 2.3796 9 51 | .48602 | .48450 | 2.0640 | .89994 | 1.1112 | 2.2935 9 
-42051 | .46348 | 2.1576 | .90729 | 1.1022 | 2.3781 8 52 | .48628 | .48486 | 2.0625 | .89981 1.1113 | 2.2921 8 
-42077 | .46383 | 2.1560 | .90717 | 1.1023 | 2.3766 rg 53 | .48654 | .48521 | 2.0609 | .89968 | 1.1115 | 2.2907 7 
-42104 | .46418 | 2.1543 | .90704 | 1.1025 | 2.3751 6 54 | .48680 | .48557 | 2.0594 | .89956 | 1.1117 | 2.2894 6 
-42130 | .46454 | 2.1527 | .90692 | 1.1026 | 2.3736 5 55 | .48706 | .48593 | 2.0579 | .89943 | 1.1118 | 2.2880 5 
-42156 | .46489 | 2.1510 | .90680 | 1.1028 | 2.3721 4 56 | .48733 | .48629 | 2.0564 | .89930 | 1.1120 | 2.2866 4 
-42183 | .46525 | 2.1494 | .90668 | 1.1029 | 2.3706 3 57 | .48759 | .48665 | 2.0549 | .89918 | 1.1121 | 2.2853 3 
-42209 | .46560 | 2.1478 | .90655 | 1.1031 | 2.8692 2 58 | .43785 | .48701 | 2.0533 | .89905 | 1.1123 | 2.2839 2 
-42235 | .46595 | 2.1461 | .90643 | 1.1032 | 2.3677 1 59 | .48811 | .48737 | 2.0518 | .89892 | 1.1124 | 2.2825 1 
-42262 | .46631 | 2.1445 | .90631 | 1.1034 | 2.3662 0 60 | .43837 | .48773 | 2.0508 | .89879 | 1.1126 | 2.2812 0 
Cos Cot Tan Sin Cse Sec 4 ‘ Cos Cot Tan Sin Cse Sce i 
114° (294°) (245°) 65° 115° (295°) (244°) 64° 


A-76 


NATURAL TRIGONOMETRIC FUNCTIONS (Continued) 








26° (206°) (833°) 153° 27° (207°) (8327) 1522 
4 Sin Tan Cot Cos Sec Cse i si Tan Cot 
0 | .43837 | .48773 | 2.0503 | .89879 1.1126 | 2.2812 | 60 458 .50953 | 1.9626 
1 | .43863 | .48809 | 2.0488 | .89867 | 1.1128 | 2.2798 | 59 .4542 .50989 | 1.9612 
2 | .48889 | .48845 | 2.0473 | .89854 | 1.1129 | 2.2785 | 58 .51026 | 1.9598 
3 | .43916 | .48881 | 2.0458 | .89841 LAUtSl | 2:2771 | B7 é ‘ .51063 | 1.9584 
4 | .48942 | .48917 | 2.0443 | .89828 | 1.1132 | 2.2757 | 56 .45503 | .51099 | 1.9570 
5 | .48968 | .48953 | 2.0428 | .89816 | 1.1134 | 2.2744 | 55 -45529 | .51136 | 1.9556 
6 | .48994 | .48989 | 2.0413 | .89803 VSS: || 23780 || 54 5 | .45554 | .51173 1.9542 
7 | .44020 | .49026 | 2.0398 | .89790 | 1.1137 | 2.2717 | 53 -45580 | .51209 | 1.9528 
8 | .44046 | .49062 | 2.0383 | .89777 | 1.1139 | 2.2708 | 52 .45606 | .51246 | 1.9514 
9 | .44072 | .49098 | 2.0368 | .89764 | 1.1140 | 2.2690 | 51 .45632 | .51283 | 1.9500 

10 | .44098 | .49134 | 2.0353 | .89752 | 1.1142 | 2.2677 | 50 .45658 | .51319 | 1.9486 
11 | .44124 | .49170 | 2.0338 | .89739 | 1.1143 | 2.2663 | 49 .45684 | .51356 | 1.9472 
12 | .44151 | .49206 | 2.0323 | .89726 | 1.1145 | 2.2650 | 48 .45710 | .51393 | 1.9458 
13 | .44177 | .49242 | 2.0308 | .89713 | 1.1147 | 2.2636 | 47 F .45736 | .51430 | 1.9444° 
14 | .44203 | .49278 | 2.0293 | .89700 | 1.1148 | 2.2623 | 46 .45762 | .51467 | 1.9430 
15 | .44229 | .49315 | 2.0278 | .89687 | 1.1150 | 2.2610 | 45 .45787 | .51503 | 1.9416 
16 | .44255 | .493851 | 2.0263 | .89674 | 1.1151 | 2.2596 | 44 -45813 | .51540 | 1.9402 
17 | .44281 | .49387 | 2.0248 | .89662 | 1.1153 | 2.2583 | 43 .45839 | .51577 | 1.9388 
18 | .44307 | .49423 | 2.0233 | .89649 | 1.1155 | 2.2570 | 42 .45865 | .51614 | 1.9375 
19 | .44333 | .49459 | 2.0219 | .89636 | 1.1156 | 2.2556 | 41 .45891 | .51651 | 1.9361 
20 | .44359 | .49495 | 2.0204 | .89623 | 1.1158 | 2.2543 | 40 .45917 | .51688 | 1.9347 
21 | .44385 | .49532 | 2.0189 | .89610 | 1.1159 | 2.2530 | 39 -45942 | .51724 | 1.9333 
22 | .44411 | .49568 | 2.0174 | .89597 | 1.1161 | 2.2517 | 38 .45968 | .51761 | 1.9319 
23 | .44437 | .49604 | 2.0160 | .89584 | 1.1163 | 2.2504 | 37 .45994 | .51798 | 1.9306 
24 | .44464 | .49640 | 2.0145 | .89571 1.1164 | 2.2490 | 36 .46020 | .51835 | 1.9292 
25 | .44490 | .49677 | 2.0130 | .89558 | 1.1166 | 2.2477 | 35 -46046 | .51872 | 1.9278 
26 | .44516 | .49713 | 2.0115 | .89545 | 1.1168 | 2.2464 | 34 -46072 | .51909 | 1.9265 
27 | .44542 | .49749 | 2.0101 | .89532 | 1.1169 | 2.2451 | 33 -46097 | .51946 | 1.9251 
28 | .44568 | .49786 | 2.0086 | .89519 | 1.1171 | 2.2438 | 32 .46123 | .51983 | 1.9237 
29 | .44594 | .49822 | 2.0072 | .89506 | 1.1172 | 2.2425 | 31 -46149 | .52020 | 1.9223 
30 | .44620 | .49858 | 2.0057 | .89493 | 1.1174 | 2.2412 | 30 .46175 | .52057 | 1.9210 
31 | .44646 | .49894 | 2.0042 | .89480 | 1.1176 | 2.2399 | 29 -46201 | .52094 | 1.9196 
32 | .44672 | .49931 | 2.0028 | .89467 | 1.1177 | 2.2385 | 28 -46226 | .52131 | 1.9183 
33 | .44698 | .49967 | 2.0013 | .89454 | 1.1179 | 2.2372 | 27 -46252 | .52168 | 1.9169 
34 | .44724 | .50004 | 1.9999 | .89441 1.1180 | 2.2359 | 26 -46278 | .52205 | 1.9155 
35 | .44750 | .50040 | 1.9984 | .89428 | 1.1182 | 2.2346 | 25 -46304 | .52242 | 1.9142 
36 | .44776 | .50076 | 1.9970 | .89415 | 1.1184 | 2.2333 | 24 .46330 | .52279 | 1.9128 
37 | .44802 | .50113 | 1.9955 | .89402 | 1.1185 | 2.2320 | 23 -46355 | .52316 | 1.9115 
38 | .44828 | .50149 | 1.9941 | .89389 | 1.1187 | 2.2308 | 22 .46381 | .52353 | 1.9101 
39 | .44854 | .50185 | 1.9926 | .89376 | 1.1189 | 2.2295 | 21 -46407 | .52390 | 1.9088 
40 | .44880 | .50222 | 1.9912 | .89363 | 1.1190 | 2.2282 | 20 464383 | .52427 | 1.9074 
41 | .44906 | .50258 | 1.9897 | .89350 | 1.1192 | 2.2269 | 19 -46458 | .52464 | 1.9061 
42 | .44932 | .50295 | 1.9883 | .89337 | 1.1194 | 2.2256 | 18 .46484 | .52501 | 1.9047 
43 | .44958 | .50331 | 1.9868 | .89324 | 1.1195 | 2.2243 | 17 -46510 | .52538 | 1.9034 
44 | .44984 | .50368 | 1.9854 | .89311 | 1.1197 | 2.2230 | 16 -46536 | .52575 | 1.9020 
45 | .45010 | .50404 | 1.9840 | .89298 | 1.1198 | 2.2217 | 15 -46561 | .52613 | 1.9007 
46 | .45036 | .50441 | 1.9825 | .89285 | 1.1200 | 2.2205 | 14 .46587 | .52650 | 1.8993 
47 | .45062 | .50477 | 1.9811 | .89272 | 1.1202 | 2.2192 | 13 .46613 | .52687 | 1.8980 
48 | .45088 | .50514 | 1.9797 | .89259 | 1.1203 | 2.2179 | 12 -46639 | .52724 | 1.8967 
49 | .45114 | .50550 | 1.9782 | .89245 | 1.1205 | 2.2166 | 11 .46664 | .52761 | 1.8953 
50 | .45140 | .50587 | 1.9768 | .89232 | 1.1207 | 2.2153 | 10 .46690 | .52798 | 1.8940 
51 | .45166 | .50623 | 1.9754 | .89219 | 1.1208 | 2.2141 9 .46716 | .52836 | 1.8927 
52 | .45192 | .50660 | 1.9740 | .89206 | 1.1210 | 2.2128 8 -46742 | .52873 | 1.8913 
53 | .45218 | .50696 | 1.9725 | .89193 | 1.1212 | 2.2115 7 -46767 | .52910 | 1.8900 
54 | .45243 | .50733 | 1.9711 | .89180 | 1.1213 | 2.2103 6 .46793 | .52947 | 1.8887 


5 -46819 | .52985 | 1.8873 
1217 | 2.2077 4 -46844 | .53022 | 1.8860 

3 

2 


55 | .45269 | .50769 | 1.9697 | .89167 -1215 | 2.2090 
56 | .45295 | .50806 | 1.9683 | .89153 


1 
1 
57 | .45321 | .50843 | 1.9669 | .89140 | 1.1218 | 2.2065 
1 
1 


-46870 | .53059 | 1.8847 
-46896 | .53096 | 1.8834 
.1222 | 2.2039 1 -46921 | .53134 | 1.8820 


58 | .45347 | .50879 | 1.9654 | .89127 1220 | 2.2052 : 
59 | .45373 | .50916 | 1.9640 | .89114 


60 | .45399 | .50953 | 1.9626 | .89101 | 1.1223 | 2.2027 0 -46947 | .53171 | 1.8807 









































u Cos Cot Tan Sin Cse Sec i Cos Cot Tan 





116° (296°) (243°) 63° 117° (297°) (242°) 62° 
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NATURAL TRIGONOMETRIC FUNCTIONS (Continued) 












































28° (208°) (8312) s5E2 29° (209°) (330)° 150° 
g Sin Tan Cot Cos Sec Cse fi f Sin Tan Cot Cos Sec Cse 5 
0 | .46947 | .53171 | 1.8807 | .88295 | 1.1326 | 2.1301 | 60 0 | .48481 | .55431 | 1.8040 | .87462 | 1.1434 | 2.0627 | 60 
1 | .46973 | .53208 | 1.8794 | .88281 | 1.1327 | 2.1289 | 59 1 | .48506 | .55469 | 1.8028 | .87448 | 1.1435 | 2.0616 | 59 
2 | .46999 | .538246 | 1.8781 | .88267 | 1.13829 | 2.1277 | 58 2 | .48532 | .55507 | 1.8016 | .87434 | 1.1437 | 2.0605 | 58 
3 | .47024 | .53283 | 1.8768 | .88254 | 1.1331 | 2.1266 | 57 3 | .48557 | .55545 | 1.8003 | .87420 | 1.14389 | 2.0594 | 57 
4 | .47050 | .53320 | 1.8755 | .88240 | 1.1833 | 2.1254 | 56 4 | .48583 | .55583 | 1.7991 | .87406 | 1.1441 | 2.0583 | 56 
5 | .47076 | .53358 | 1.8741 | .88226 | 1.1334 | 2.1242 | 55 5 | .48608 | .55621 | 1.7979 | .87391 | 1.1443 | 2.0573 | 55 
6 | .47101 | .53395 | 1.8728 | .88213 | 1.1836 | 2.1231 | 54 6 | .48634 | .55659 | 1.7966 | .87377 | 1.1445 | 2.0562 | 54 
7 | .47127 | .538432 | 1.8715 | .88199 | 1.1338 | 2.1219 | 53 7 | .48659 | .55697 | 1.7954 | .87363 | 1.1446 | 2.0551 | 53 
8 | .47153 | .53470 | 1.8702 | .88185 | 1.1340 | 2.1208 | 52 8 | .48684 | .55736 | 1.7942 | .87349 | 1.1448 | 2.0540 | 52 
9 | .47178 | .53507 | 1.8689 | .88172 | 1.13842 | 2.1196 |} 51 9 | .48710 | .55774 | 1.7930 | .87335 | 1.1450 | 2.0530 | 51 
10 | .47204 | .53545 | 1.8676 | .88158 | 1.1343 | 2.1185 | 50 10 | .48735 | .55812 | 1.7917 | .87321 | 1.1452 | 2.0519 | 50 
11 | .47229 | .53582 | 1.8663 | .88144 | 1.1845 | 2.1173 | 49 11 | .48761 | .55850 | 1.7905 | .87306 | 1.1454 | 2.0508 | 49 
12 | .47255 | .53620 | 1.8650 | .88130 | 1.13847 | 2.1162 | 48 12 | .48786 | .55888 | 1.7893 | .87292 | 1.1456 | 2.0498 | 48 
13 | .47281 | .53657 | 1.8637 | .88117 | 1.1349 | 2.1150 | 47 13 | .48811 | .55926 | 1.7881 | .87278 | 1.1458 | 2.0487 | 47 
14 | .47306 | .53694 | 1.8624 | .88103 | 1.13850 | 2.1139 | 46 14 | .48837 | .55964 | 1.7868 | .87264 | 1.1460 | 2.0476 | 46 
15 | .47332 | .53732 | 1.8611 | .88089 | 1.1352 | 2.1127 | 45 15 | .48862 | .56003 | 1.7856 | .87250 | 1.1461 | 2.0466 | 45 
16 | .47358 | .53769 | 1.8598 | .88075 | 1.1354 | 2.1116 | 44 16 | .48888 | .56041 | 1.7844 | .87235 | 1.1463 | 2.0455 | 44 
17 | .47383 | .53807 | 1.8585 | .88062 | 1.1356 | 2.1105 | 43 17 | .48913 | .56079 | 1.7832 | .87221 | 1.1465 | 2.0445 | 43 
18 | .47409 | .53844 | 1.8572 | .88048 | 1.13857 | 2.1093 | 42 18 | .48938 | .56117 | 1.7820 | .87207 | 1.1467 | 2.0434 | 42 
19 | .47434 | .53882 | 1.8559 | .88034 | 1.1359 | 2.1082 | 41 19 | .48964 | .56156 | 1.7808 | .87193 | 1.1469 | 2.0423 | 41 
20 | .47460 | .53920 | 1.8546 | .88020 | 1.1361 | 2.1070 | 40 20 | .48989 | .56194 | 1.7796 | .87178 | 1.1471 | 2.0413 | 40 
21 | .47486 | .53957 | 1.8533 | .88006 | 1.1863 | 2.1059 | 39 21 | .49014 | .56232 | 1.7783 | .87164 | 1.1473 | 2.0402 | 39 
22 | .47511 | .53995 | 1.8520 | .87993 | 1.1365 | 2.1048 | 38 22 | .49040 | .56270 | 1.7771 | .87150 | 1.1474 | 2.0392 | 38 
23 | .47537 | .54032 | 1.8507 | .87979 | 1.1366 | 2.1036 | 37 23 | .49065 | .56309 | 1.7759 | .87136 | 1.1476 | 2.0381 | 37 
24 | .47562 | .54070 | 1.8495 | .87965 | 1.1368 | 2.1025 | 36 24 | .49090 | .56347 | 1.7747 | .87121 1.1478 | 2.0371 | 36 
25 | .47588 | .54107 | 1.8482 | .87951 | 1.1370 | 2.1014 | 35 25 | .49116 | .56385 | 1.7735 | .87107 | 1.1480 | 2.0360 | 35 
26 | .47614 | .54145 | 1.8469 | .87937 | 1.1372 | 2.1002 | 34 26 | .49141 | .56424 | 1.7723 | .87093 | 1.1482 | 2.0350 | 34 
27 | .47639 | .54183 | 1.8456 | .87923 | 1.1374 | 2.0991 | 33 27 | .49166 | .56462 | 1.7711 | .87079 | 1.1484 | 2.0339 | 33 
28 | .47665 | .54220 | 1.8443 | .87909 | 1.1375 | 2.0980 | 32 28 | .49192 | .56501 1.7699 | .87064 | 1.1486 | 2.0329 | 32 
29 | .47690 | .54258 | 1.8430 | .87896 | 1.1377 | 2.0969 | 31 29 | .49217 | .56539 | 1.7687 | .87050 | 1.1488 | 2.0318 | 31 
30 | .47716 | .54296 | 1.8418 | .87882 | 1.1379 | 2.0957 | 30 30 | .49242 | .56577 | 1.7675 | .87036 | 1.1490 | 2.0308 | 30 
31 | .47741 | .54333 | 1.8405 | .87868 | 1.1381 | 2.0946 | 29 31 | .49268 | .56616 | 1.7663 | .87021 | 1.1491 | 2.0297 | 29 
32 | .47767 | .54371 | 1.8392 | .87854 | 1.1383 | 2.0935 | 28 32 | .49293 | .56654 | 1.7651 | .87007 | 1.1493 | 2.0287 | 28 
33 | .47793 | .54409 | 1.8379 | .87840 | 1.1384 | 2.0924 | 27 33 | .49318 | .56693 | 1.7639 | .86993 | 1.1495 | 2.0276 | 27 
34 | .47818 | .54446 | 1.8367 | .87826 | 1.1386 | 2.0913 | 26 34 | .49344 | .56731 | 1.7627 | .86978 | 1.1497 | 2.0266 | 26 
35 | .47844 | .54484 | 1.8354 | .87812 | 1.1388 | 2.0901 | 25 35 | .49369 | .56769 | 1.7615 | .86964 | 1.1499 | 2.0256 | 25 
36 | .47869 | .54522 | 1.8341 | .87798 | 1.1390 | 2.0890 | 24 36 | .49394 | .56808 | 1.7603 | .86949 | 1.1501 | 2.0245 | 24 
37 | .47895 | .54560 | 1.8329 | .87784 | 1.1392 | 2.0879 | 23 37 | .49419 | .56846 | 1.7591 | .86935 | 1.1503 | 2.0235 | 23 
38 | .47920 | .54597 | 1.8316 | .87770 | 1.1393 | 2.0868 | 22 38 | .49445 | .56885 | 1.7579 | .86921 | 1.1505 | 2.0225 | 22 
39 | .47946 | .54635 | 1.8303 | .87756 | 1.1395 | 2.0857 | 21 39 | .49470 | .56923 | 1.7567 | .86906 | 1.1507 | 2.0214 | 21 
40 | .47971 | .54673 | 1.8291 | .87743 | 1.1897 | 2.0846 | 20 40 | .49495 | .56962 | 1.7556 | .86892 | 1.1509 | 2.0204 | 20 
41 | .47997 | .54711 | 1.8278 | .87729 | 1.1399 | 2.0835 | 19 41 | .49521 | .57000 | 1.7544 | .86878 | 1.1510 | 2.0194 | 19 
42 | .48022 | .54748 | 1.8265 | .87715 | 1.1401 | 2.0824 | 18 42 | .49546 | .57039 | 1.7532 | .86863 | 1.1512 | 2.0183 | 18 
43 | .48048 | .54786 | 1.8253 | .87701 | 1.1402 | 2.0813 | 17 43 | .49571 | .57078 | 1.7520 | .86849 | 1.1514 | 2.0173 | 17 
44 | .48073 | .54824 | 1.8240 | .87687 | 1.1404 | 2.0802 | 16 44 | .49596 | .57116 | 1.7508'| .86834 | 1.1516 | 2.0163 | 16 
45 | .48099 | .54862 | 1.8228 | .87673 | 1.1406 | 2.0791 | 15 45 | .49622 | .57155 | 1.7496 | .86820 | 1.1518 | 2.0152 | 15 
46 | .48124 | .54900 | 1.8215 | .87659 | 1.1408 | 2.0779 | 14 46 | .49647 | .57193 | 1.7485 | .86805 | 1.1520 | 2.0142 | 14 
47 | .48150 | .54938 | 1.8202 | .87645 | 1.1410 | 2.0768 | 13 47 | .49672 | .57232 | 1.7473 | .86791 1.1522 | 2.0132 | 13 
48 | .48175 | .54975 | 1.8190 | .87631 | 1.1412 | 2.0757 | 12 48 | .49697 | .57271 | 1.7461 | .86777 | 1.1524 | 2.0122 | 12 
49 | .48201 | .55013 | 1.8177 | .87617 | 1.1413 | 2.0747 | 11 49 | .49723 | .57309 | 1.7449 | .86762 | 1.1526 | 2.0112 | 11 
50 | .48226 | .55051 | 1.8165 | .87603 | 1.1415 | 2.0736 | 10 50 | .49748 | .57348 | 1.7437 | .86748 | 1.1528 | 2.0101 | 10 
51 | .48252 | .55089 | 1.8152 | .87589 | 1.1417 | 2.0725 9 51 | .49773 | .57386 | 1.7426 | .86733 | 1.1530 | 2.0091 9 
52 | .48277 | .55127 | 1.8140 | .87575 | 1.1419 | 2.0714 8 52 | .49798 | .57425 | 1.7414 | .86719 | 1.1532 | 2.0081 8 
53 | .48303 | .55165 | 1.8127 | .87561 | 1.1421 | 2.0703 it 53 | .49824 | .57464 | 1.7402 | .86704 | 1.1533 | 2.0071 i! 
54 | .48328 | .55203 | 1.8115 | .87546 | 1.1423 | 2.0692 6 54 | .49849 | .57503 | 1.7391 | .86690 | 1.1535 | 2.0061 6 
55 | .48354 | .55241 1.8103 | .87532 | 1.1424 | 2.0681 5 55 | .49874 | .57541 1.7379 | .86675 | 1.1537 | 2.0051 5 
56 | .48379 | .55279 | 1.8090 | .87518 | 1.1426 | 2.0670 4 56 | .49899 | .57580 | 1.7367 | .86661 | 1.1539 | 2.0040 4 
57 | .48405 | .55317 | 1.8078 | .87504 | 1.1428 | 2.0659 3 57 | .49924 | .57619 | 1.7355 | .86646 | 1.1541 | 2.0030 3 
58 | .48430 | .55355 | 1.8065 | .87490 | 1.1430 | 2.0648 2 58 | .49950 | .57657 | 1.73844 | .86632 | 1.1543 | 2.0020 2 
59 | .48456 | .55393 | 1.8053 | .87476 | 1.1432 | 2.0637 1 59 | .49975 | .57696 | 1.7332 | .86617 | 1.1545 | 2.0010 1 
60 | .48481 | .55431 | 1.8040 | .87462 | 1.1434 | 2.0627 0 60 | .50000 | .57735 | 1.7321 | .86603 | 1.1547 | 2.0000 0 
4 Cos Cot Tan Sin Cse Sec f ! Cos Cot Tan Sin Cse Sec i 

a OS eee ee 

118° (298°) (241°) 61° 119° (299°) (240°) 60° 


A-78 


NATURAL TRIGONOMETRIC FUNCTIONS (Continued) 
























































30° (210°) (329°) 149° 8 (ris) (328°) 148° 
4 Sin Tan Cot Cos See Cse u / Sin Tan Cot Cos Sec Cse f 
0 | .50000 | .57735 | 1.7321 .86603 1.1547 | 2.0000 | 60 0 | .51504 | .60086 | 1.6643 | .85717 1.1666 | 1.9416 | 60 
1 -50025 | .57774 1.7309 | .86588 | 1.1549 1.9990 | 59 1 .51529 | .60126 | 1.6632 | .85702 1.1668 | 1.9407 | 59 
2 | .60050 | .57813 | 1.7297 | .86573 | 1.1551 1.9980 | 58 2 | .51554 | .60165 | 1.6621 | .85687 | 1.1670 | 1.9397 | 58 
3 | .50076 | .57851 1.7286 | .86559 | 1.1553 | 1.9970 | 57 3 | .51579 | .60205 | 1.6610 | .85672 | 1.1672 | 1.9388 | 57 
4 | .50101 .57890 1.7274 | .86544 1.1555 1.9960 | 56 4 | .51604 | .60245 | 1.6599 | .85657 1.1675 | 1.9379 | 56 
5 | .50126 | .57929 | 1.7262 | .86530 | 1.1557 | 1.9950 | 55 5 | .51628 | .60284 | 1.6588 | .85642 | 1.1677 | 1.9369 | 55 
6 | .50151 .57968 | 1.7251 .86515 1.1559 1.9940 | 54 6 | .51653 | .60324 1.6577 | .85627 1.1679 1.9360 | 54 
7 | .60176 | .58007 | 1.7239 | .86501 | 1.1561 1.9930 | 53 7 | .51678 | .60364 | 1.6566 | .85612 | 1.1681 1.9351 | 53 
8 | .50201 | .58046 | 1.7228 | .86486 | 1.1563 | 1.9920 | 52 8 | .51703 | .60403 | 1.6555 | .85597 | 1.1683 | 1.9341 | 52 
9 | .50227 | .58085 | 1.7216 | .86471 | 1.1565 | 1.9910 | 51 9 | .51728 | .60443 | 1.6545 | .85582 | 1.1685 | 1.9332 | 51 
10 | .50252 | .58124 1.7205 | .86457 1.1566 | 1.9900 | 50 10 | .51753 | .60483 1.6534 | .85567 1.1687 1.9323 | 50 
11 | .50277 | .58162 | 1.7193 |} .86442 | 1.1568 | 1.9890 | 49 11 | .51778 | .60522 | 1.6523 | .85551 | 1.1689 | 1.9313 | 49 
12 | .50302 | .58201 | 1.7182 | .86427 | 1.1570 | 1.9880 | 48 12 | .51803 | .60562 | 1.6512 | .85536 | 1.1691 | 1.9304 | 48 
13 | .50327 | .58240 | 1.7170 | .86413 | 1.1572 | 1.9870 | 47 13 | .51828 | .60602 | 1.6501 | .85521 | 1.1693 | 1.9295 | 47 
14 | .50352 | .58279 | 1.7159 | .86398 | 1.1574 | 1.9860 | 46 14 | .51852 | .60642 | 1.6490 | .85506 | 1.1695 | 1.9285 | 46 
15 | .50377 | .58318 | 1.7147 | .86384 | 1.1576 | 1.9850 | 45 15 | .51877 | .60681 | 1.6479 | .85491 | 1.1697 | 1.9276 | 45 
16 | .50403 | .58357 | 1.7136 | .86369 | 1.1578 | 1.9840 | 44 16 | .51902 | .60721 | 1.6469 | .85476 | 1.1699 | 1.9267 | 44 
17 | .50428 | .58396 | 1.7124 | .86354 | 1.1580 | 1.9830 | 43 17 | .51927 | .60761 | 1.6458 | .85461 | 1.1701 | 1.9258 | 43 
18 | .50453 | .58485 | 1.7113 | .86340 | 1.1582 | 1.9821 | 42 18 | .51952 | .60801 | 1.6447 | .85446 | 1.1703 | 1.9249 | 42 
19 | .50478 | .58474 | 1.7102 | .86325 | 1.1584 | 1.9811 | 41 19 | .51977 | .60841 | 1.6436 | .85431 | 1.1705 | 1.9239 | 41 
20 | .50503 | .58513 | 1.7090 | .86310 | 1.1586 | 1.9801 | 40 20 | .52002 | .60881 | 1.6426 | .85416 | 1.1707 | 1.9230 | 40 
21 | .50528 | .58552 | 1.7079 | .86295 | 1.1588 | 1.9791 | 39 21 | .52026 | .60921 | 1.6415 | .85401 | 1.1710 | 1.9221 | 39 
22 | .50553 | .58591 | 1.7067 | .86281 | 1.1590 | 1.9781 | 38 22 | .52051 | .60960 | 1.6404 | .85385 | 1.1712 | 1.9212 | 38 
23 | .50578 | .58631 1.7056 | .86266 | 1.1592 | 1.9771 | 37 23 | .52076 | .61000 | 1.6393 | .85370 | 1.1714 | 1.9203 | 37 
24 | .50603 | .58670 | 1.7045 | .86251 | 1.1594 | 1.9762 | 36 24 | .52101 | .61040 | 1.6883 | .85355 | 1.1716 | 1.9194 | 36 
25 | .50628 | .58709 | 1.7033 | .86237 | 1.1596 | 1.9752 | 35 25 | .52126 | .61080 | 1.6372 | .85340 | 1.1718 | 1.9184 | 35 
26 | .50654 | .58748 | 1.7022 | .86222 | 1.1598 | 1.9742 | 34 26 | .52151 | .61120 | 1.6361 | .85325 | 1.1720 | 1.9175 | 34 
27 | .50679 | .58787 | 1.7011 | .86207 | 1.1600 | 1.9732 | 33 27 | .52175 | .61160 | 1.6351 | .85310 | 1.1722 | 1.9166 33 
28 | .50704 | .58826 | 1.6999 | .86192 | 1.1602 | 1.9722 | 32 28 | .52200 | .61200 | 1.6340 | .85294 | 1.1724 | 1.9157 | 32 
29 | .50729 | .58865 | 1.6988 | .86178 | 1.1604 | 1.9713 | 31 29 | .52225 | .61240 | 1.6329 | .85279 | 1.1726 | 1.9148 | 31 
30 | .50754 | .58905 | 1.6977 | .86163 | 1.1606 | 1.9703 | 30 30 | .52250 | .61280 | 1.6319 | .85264 | 1.1728 | 1.9139 | 30 
31 | .50779 | .58944 | 1.6965 | .86148 | 1.1608 | 1.9693 | 29 31 | .52275 | .61320 | 1.6308 | .85249 | 1.1730 | 1.9130 | 29 
32 | .50804 | .58983 | 1.6954 | .86133 | 1.1610 | 1.9684 | 28 32 | .52299 | .61360 | 1.6297 | .85234 | 1.1732 | 1.9121 | 28 
33 | .50829 | .59022 | 1.6943 | .86119 | 1.1612 | 1.9674 | 27 33 | .52324 | .61400 | 1.6287 | .85218 | 1.1735 | 1.9112 | 27 
34 | .50854 | .59061 | 1.6932 | .86104 | 1.1614 | 1.9664 | 26 34 | .52349 | .61440 | 1.6276 | .85203 | 1.1737 | 1.9103 | 26 
35 | .50879 | .59101 | 1.6920 | .86089 | 1.1616 | 1.9654 | 25 35 | .52374 | .61480 | 1.6265 | .85188 | 1.1739 | 1.9094 | 25 
36 | .50904 | .59140 | 1.6909 | .86074 | 1.1618 | 1.9645 | 24 36 | .52399 | .61520 | 1.6255 | .85173 | 1.1741 | 1.9084 | 24 
37 | .50929 | .59179 | 1.6898 | .86059 | 1.1620 | 1.9635 | 23 37 | .52423 | .61561 | 1.6244 | .85157 | 1.1743 | 1.9075 | 23 
38 | .50954 | .59218 | 1.6887 | .86045 | 1.1622 | 1.9625 | 22 38 | .52448 | .61601 | 1.6234 | .85142 | 1.1745 | 1.9066 | 22 
39 | .50979 | .59258 | 1.6875 | .86030 | 1.1624 | 1.9616 | 21 39 | .52473 | .61641 | 1.6223 | .85127 | 1.1747 | 1.9057 | 21 
40 | .51004 | .59297 | 1.6864 | .86015 | 1.1626 | 1.9606 | 20 40 | .52498 | .61681 | 1.6212 | .85112 | 1.1749 | 1.9048 | 20 
41 | .51029 | .59336 | 1.6853 | .86000 | 1.1628 | 1.9597 | 19 41 | .52522 | .61721 | 1.6202 | .85096 | 1.1751 | 1.9039 | 19 
42 | .51054 | .59376 | 1.6842 | .85985 | 1.1630 | 1.9587 | 18 42 | .52547 | .61761 | 1.6191 | .85081 | 1.1753 | 1.9031 | 18 
43 | .51079 | .59415 | 1.6831 | .85970 | 1.1632 | 1.9577 | 17 43 | .52572 | .61801 | 1.6181 | .85066 | 1.1756 | 1.9022 | 17 
44 | .51104 | .59454 | 1.6820 | .85956 | 1.1634 | 1.9568 | 16 44 | .52597 | .61842 | 1.6170 | .85051 | 1.1758 | 1.9013 | 16 
45 | .51129 | .59494 | 1.6808 | .85941 | 1.1636 | 1.9558 | 15 45 | :52621 | .61882 | 1.6160 | .85035 | 1.1760 | 1.9004 | 15 
46 | .51154 | .59533 | 1.6797 | .85926 | 1.1638 | 1.9549 | 14 46 | .52646 | .61922 | 1.6149 | .85020 | 1.1762 | 1.8995 | 14 
47 | .51179 | .59573 | 1.6786 | .85911 | 1.1640 | 1.9539 | 13 47 | .52671 | .61962 | 1.6139 | .85005 | 1.1764 | 1.8986 | 13 
48 | .51204 | .59612 | 1.6775 | .85896 | 1.1642 | 1.9530 | 12 48 | .52696 | .62003 | 1.6128 | .84989 | 1.1766 | 1.8977 | 12 
49 | .51229 | .59651 1.6764 | .85881 | 1.1644 | 1.9520 | 11 49 | .52720 | .62043 | 1.6118 | .84974 | 1.1768 | 1.8968 | 11 
50 | .51254 | .59691 | 1.6753 | .85866 | 1.1646 | 1.9511 | 10 50 | .52745 | .62083 | 1.6107 | .84959 | 1.1770 | 1.8959 | 10 
51 | .51279 | .59730 | 1.6742 | .85851 | 1.1648 | 1.9501 9 51 | .52770 | .62124 | 1.6097 | .84943 | 1.1773 | 1.8950 9 
52 | .51304 | .59770 | 1.6731 | .85836 | 1.1650 | 1.9492 8 52 | .52794 | .62164 | 1.6087 | .84928 | 1.1775 | 1.8941 8 
53 | .51329 | .59809 | 1.6720 | .85821 | 1.1652 | 1.9482 if 53 | .52819 | .62204 | 1.6076 | .84913 | 1.1777 | 1.8933 7 
54 | .51354 | .59849 | 1.6709 | .85806 | 1.1654 | 1.9473 6 54 | .52844 | .62245 | 1.6066 | .84897 | 1.1779 | 1.8924 6 
55 | .51379 | .59888 | 1.6698 | .85792 | 1.1656 | 1.9463 5 55 | .52869 | .62285 | 1.6055 | .84882 | 1.1781 | 1.8915 5 
56 | .51404 | .59928 | 1.6687 | .85777 | 1.1658 | 1.9454 A 56 | .52893 | .62325 | 1.6045 | .84866 | 1.1783 | 1.8906 4 
57 | .51429 | .59967 |. 1.6676 | .85762 | 1.1660 | 1.9444 3 57 | .52918 | .62366 | 1.6034 | .84851 | 1.1785 | 1.8897 3 
58 | .51454 | .60007 | 1.6665 | .85747 | 1.1662 | 1.9435 2 58 | .52943 | .62406 | 1.6024 | .84836 | 1.1788 | 1.8888 2 
59 | .51479 | .60046 | 1.6654 | .85732 | 1.1664 | 1.9425 1 59 | .52967 | .62446 | 1.6014 | .84820 | 1.1790 | 1.8880 1 
60 | .51504 | .60086 | 1.6643 | .85717 | 1.1666 | 1.9416 0 60 | .52992 | .62487 | 1.6003 | .84805 | 1.1792 | 1.8871 0 
f Cos Cot Tan Sin Cse Sec ‘ Cos Cot Tan Sin Cse Sec t 
120° (300°) (239°) 59° 121° (301°) (238°) 58° 
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32°) (212°) (327°) 147° 
Tan Cot Cos Sec Cse u 
.62487 | 1.6003 | .84805 | 1.1792 | 1.8871 | 60 
.62527 | 1.5993 | .84789 | 1.1794 | 1.8862 | 59 
.62568 | 1.5983 | .84774 | 1.1796 | 1.8853 | 58 
.62608 | 1.5972 | .84759 | 1.1798 | 1.8844 | 57 
.62649 | 1.5962 | .84743 | 1.1800 | 1.8836 | 56 
.62689 | 1.5952 | .84728 | 1.1803 | 1.8827 | 55 
.62730 | 1.5941 | .84712 | 1.1805 | 1.8818 | 54 
.62770 | 1.5931 | .84697 | 1.1807 | 1.8810 | 53 
.62811 | 1.5921 | .84681 | 1.1809 | 1.8801 | 52 
.62852 | 1.5911 | .84666 | 1.1811 | 1.8792 | 51 
.62892 | 1.5900 | .84650 | 1.1813 | 1.8783 | 50 
.62933 | 1.5890 | .84685 | 1.1815 | 1.8775 | 49 
.62973 | 1.5880 | .84619 | 1.1818 | 1.8766 | 48 
.63014 | 1.5869 | .84604 | 1.1820 | 1.8757 | 47 
.63055 | 1.5859 | .84588 | 1.1822 | 1.8749 | 46 
.63095 | 1.5849 | .84573 | 1.1824 | 1.8740 | 45 
.63136 | 1.5839 | .84557 | 1.1826 | 1.8731 | 44 
.63177 | 1.5829 | .84542 | 1.1828 | 1.8723 | 43 
.63217 | 1.5818 | .84526 | 1.1831 | 1.8714 | 42 
.63258 | 1.5808 | .84511 | 1.1833 | 1.8706 | 41 
.63299 | 1.5798 | .84495 | 1.1835 | 1.8697 | 40 
.63340 | 1.5788 | .84480 | 1.1837 | 1.8688 | 39 
.63380 | 1.5778 | .84464 | 1.1830 | 1.8680 | 38 
.63421 | 1.5768 | .84448 | 1.1842 | 1.8671 | 37 
.63462 | 1.5757 | .84433 | 1.1844 | 1.8663 | 36 
.63503 | 1.5747 | .84417 | 1.1846 | 1.8654 | 35 
.63544 | 1.5737 | .84402 | 1.1848 | 1.8646 | 34 
.63584 | 1.5727 | .84386 | 1.1850 | 1.8637 | 33 
.63625 | 1.5717 | .84370 | 1.1852 | 1.8629 | 32 
.63666 | 1.5707 | .84855 | 1.1855 | 1.8620 | 31 
.63707 | 1.5697 | .84339 | 1.1857 | 1.8612 | 30 
.63748 | 1.5687 | .84324 | 1.1859 | 1.8603 | 29 
.63789 | 1.5677 | .84308 | 1/1861 | 1.8595 | 28 
.63830 | 1.5667 | .84292 | 1.1863 | 1.8586 | 27 
.63871 | 1.5657 | .84277 | 1.1866 | 1.8578 | 26 
.63912 | 1.5647 | .84261 | 1.1868 | 1.8569 | 25 
.63953 | 1.5637 | .84245 | 1.1870 | 1.8561 | 24 
.63994 | 1.5627 | .84230 | 1.1872 | 1.8552 | 23 
.64035 | 1.5617 | .84214 | 1.1875 | 1.8544 | 22 
.64076 | 1.5607 | .84198 | 1.1877 | 1.8535 | 21 
.64117 | 1.5597 | .84182 | 1.1879 | 1.8527 | 20 
.64158 | 1.5587 | .84167 | 1.1881 | 1.8519 | 19 
-64199 | 1.5577 | .84151 1.1883 | 1.8510 | 18 
.64240 | 1.5567 | .84135 | 1.1886 | 1.8502 | 17 
.64281 | 1.5557 | .84120 | 1.1888 | 1.8494 | 16 
.64322 | 1.5547 | .84104 | 1.1890 | 1.8485 | 15 
-64363 | 1.5537 | .84088 | 1.1892 | 1.8477 | 14 
.64404 | 1.5527 | .84072 | 1.1895 | 1.8468 | 13 
.64446 | 1.5517 | .84057 | 1.1897 | 1.8460 | 12 
64487 | 1.5507 | .84041 1.1899 | 1.8452 | 11 
64528 | 1.5497 | .84025 | 1.1901 1.8443 | 10 
.64569 | 1.5487 | .84009 | 1.1903 | 1.84385 9 
.64610 | 1.5477 | .838994 | 1.1906 | 1.8427 8 
.64652 | 1.5468 | .83978 | 1.1908 | 1.8419 7 
64693 | 1.5458 | .83962 | 1.1910 | 1.8410 6 
64734 | 1.5448 | .83946 | 1.1912 | 1.8402 5 
64775 | 1.5488 | .83930 | 1.1915 | 1.8394 4 
64817 | 1.5428 | .83915 | 1.1917 | 1.8385 3 
-64858 | 1.5418 | .838899 | 1.1919 | 1.8377 2 
.64899 | 1.5408 | .83883 | 1.1921 1.8369 1 
64941 1.5399 | .83867 | 1.1924 | 1.83861 0 
Cot Tan Sin Csc Sec ‘ 
122° (302°) (287°) 57° 
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0 | .54464 | .64941 | 1.5399 | .83867 | 1.1924 
1 | .54488 | .64982 | 1.5389 | .83851 | 1.1926 
2 | .54513 | .65024 | 1.5379 | .83835 | 1.1928 
3 | .54537 | .65065 | 1.5369 | .83819 | 1.1930 
4 | .54561 | .65106 | 1.5359 | .83804 | 1.1933 
5 | .54586 | .65148 | 1.5350 | .83788 | 1.1935 
6 | .54610 | .65189 | 1.5340 | .83772 | 1.9137 
7 | .54635 | .65231 | 1.5330 | .83756 | 1.1939 
8 | .54659 | .65272 | 1.5320 | .83740 | 1.1942 
9 | .54683 | .65314 | 1.5311 | .83724 | 1.1944 
10 | .54708 | .65355 | 1.5301 | .83708 | 1.1946 
11 | .54732 | .65397 | 1.5291 | .83692 | 1.1949 
12 | .54756 | .65438 | 1.5282 | .83676 | 1.1951 
13 | .54781 | .65480 | 1.5272 | .83660 | 1.1953 
14 | .54805 | .65521 | 1.5262 | .83645 | 1.1955 
15 | .54829 | .65563 | 1.5253 | .83629 | 1.1958 
16 | .54854 | .65604 | 1.5243 | .83613 | 1.1960 
17 | .54878 | .65646 | 1.5233 | .83597 | 1.1962 
18 | .54902 | .65688 | 1.5224 | .83581 | 1.1964 
19 | .54927 | .65729 | 1.5214 | .83565 | 1.1967 
20 | .54951 | .65771 1.5204 | .83549 | 1.1969 
21 | .54975 | .65813 | 1.5195 | .83533 | 1.1971 
22 | .54999 | .65854 | 1.5185 | .83517 | 1.1974 
23 | .55024 | .65896 | 1.5175 | .83501 | 1.1976 
24 | .55048 | .65938 | 1.5166 | .83485 | 1.1978 
25 | .55072 | .65980 | 1.5156 | .83469 | 1.1981 
26 | .55097 | .66021 | 1.5147 | .83453 | 1.1983 
27 | .55121 | .66063 | 1.5137 | .83437 | 1.1985 
28 | .55145 | .66105 | 1.5127 | .83421 | 1.1987 
29 | .55169 | .66147 | 1.5118 | .83405 | 1.1990 
30 | .55194 | .66189 | 1.5108 | .83389 | 1.1992 
31 | .55218 | .66230 | 1.5099 | .83373 | 1.1994 
32 | .55242 | .66272 | 1.5089 | .83356 | 1.1997 
33 | .55266 | .66314 | 1.5080 | .83340 | 1.1999 
34 | .55291 | .66356 | 1.5070 | .83324 | 1.2001 
35 | .55315 | .66398 | 1.5061 | .83308 | 1.2004 
36 | .55339 | .66440 | 1.5051 | .83292 | 1.2006 
37 | .55363 | .66482 | 1.5042 | .83276 | 1.2008 
38 | .55388 | .66524 | 1.5032 | .83260 | 1.2011 
39 | .55412 | .66566 | 1.5023 | .83244 | 1.2013 
40 | .55436 | .66608 | 1.5013 | .83228 | 1.2015 
41 | .55460 | .66650 | 1.5004 | .83212 | 1.2018 
42 | .55484 | .66692 | 1.4994 | .83195 | 1.2020 
43 | .55509 | .66734 | 1.4985 | .83179 | 1.2022 
44 | .55533 | .66776 | 1.4975 | .83163 | 1.2025 
45 | .55557 | .66818 | 1.4966 | .83147 | 1.2027 
46 | .55581 | .66860 | 1.4957 | .83131 1.2029 
47 | .55605 | .66902 | 1.4947 | .83115 | 1.2032 
48 | .55630 | .66944 | 1.4988 | .83098 | 1.2034 
49 | .55654 | .66986 | 1.4928 | .83082 | 1.2036 
50 | .55678 | .67028 | 1.4919 | .83066 | 1.2039 
51 | .55702 | .67071 | 1.4910 | .83050 | 1.2041 
52 | .55726 | .67113 | 1.4900 | .83034 | 1.2043 
53 | .55750 | .67155 | 1.4891 | .83017 | 1.2046 
54 | .55775 | .67197 | 1.4882 | .83001 | 1.2048 
55 | .55799 | .67239 | 1.4872 | .82985 | 1.2050 
56 | .55823 | .67282 | 1.4863 | .82969 | 1.2053 
57 | .55847 | .67324 | 1.4854 | .82953 | 1.2055 
58 | .55871 | .67366 | 1.4844 | .82936 | 1.2057 
59 | .55895 | .67409 | 1.4835 | .82920 | 1.2060 
60 | .55919 | .67451 | 1.4826 | .82904 | 1.2062 
f Cos Cot Tan Sin Cse 
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1.8361 | 60 
1.8353 | 59 
1.8344 | 58 
1.8336 | 57 
1.8328 | 56 
1.8320 | 55 
1.8312 | 54 
1.8303 | 53 
1.8295 | 52 
1.8287 | 51 
1.8279 | 50 
1.8271 | 49 
1.8263 | 48 
1.8255 | 47 
1.8247 | 46 
1.8238 | 45 
1.8230 | 44 
1.8222 | 43 
1.8214 | 42 
1.8206 | 41 
1.8198 | 40 
1.8190 | 39 
1.8182 | 38 
1.8174 | 37 
1.8166 | 36 
1.8158 | 35 
1.8150 | 34 
1.8142 | 33 
1.8134 | 32 
1.8126 | 31 
1.8118 | 30 
1.8110 | 29 
1.8102 | 28 
1.8094 | 27 
1.8086 | 26 
1.8078 | 25 
1.8070 | 24 
1.8062 | 23 
1.8055 | 22 
1.8047 | 21 
1.8039 | 20 
1.8031 | 19 
1.8023 | 18 
1.8015 | 17 
1.8007 | 16 
1.8000 | 15 
1.7992 | 14 
1.7984 | 13 
1.7976 | 12 
1.7968 | 11 
1.7960 | 10 
1.7953 9 
1.7945 8 
1.7937 7 
1.7929 6 
1.7922 5 
1.7914 4 
1.7906 3 
1.7898 2 
1.7891 1 
1.7883 0 
Sec t 
(236°) 56° 
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NATURAL TRIGONOMETRIC FUNCTIONS (Continued) 


(325°) 145° 


35° (215°) 





(324°) 144° 















































Sin Tan Cot Cos See Cse f Sin Tan Cot Cos Sec Csc ¢ 
0 | .55919 | .67451 -4826 | .82904 -2062 | 1.7883 0 | .57358 | .70021 | 1.4281 | .81915 | 1.2208 | 1.7434 | 60 
1 | .55943 | .67493 -4816 | .82887 .2065 | 1.7875 1 | .57381 | .70064 | 1.4273 | .81899 | 1.2210 | 1.7427 | 59 
2 | .55968 | .67536 -4807 | .82871 .2067 | 1.7868 2 | .57405 | .70107 | 1.4264 | .81882 | 1.2213 | 1.7420 | 58 
3 | .55992 | .67578 -4798 | .82855 -2069 | 1.7860 3 | .567429 | .70151 1.4255 | .81865 | 1.2215 | 1.7413 | 57 
4 | .56016 | .67620 -4788 | .82839 .2072 | 1.7852 4 | .57453 | .70194 | 1.4246 | .81848 | 1.2218 | 1.7406 | 56 
5 | .56040 | .676638 4779 | .82822 .2074 | 1.7844 5 | .57477 | .70238 | 1.4237 | .81832 | 1.2220 | 1.7398 | 55 
6 | .56064 | .67705 -4770 | .82806 -2076 | 1.7837 6 | .57501 | .70281 | 1.4229 | .81815 | 1.2223 | 1.7391 | 54 
7 | .56088 | .67748 -4761 | .82790 .2079 | 1.7829 7 | .57524 | .70325 | 1.4220 | .81798 | 1.2225 | 1.7384 | 53 
8 | .56112 | .67790 .4751 | .82773 .2081 | 1.7821 8 | .57548 | .70368 | 1.4211 | .81782 | 1.2228 | 1.7377 | 52 
9 | .56136 | .67832 .4742 | .82757 .2084 | 1.7814 9 | .57572 | .70412 | 1.4202 | .81765 | 1.2230 | 1.7370 | 51 
-56160 | .67875 -4733 | .82741 -2086 | 1.7806 10 | .57596 | .70455 | 1.4193 | .81748 | 1.2233 | 1.7362 | 50 
-56184 | .67917 | 1.4724 | .82724 .2088 | 1.7799 11 | .57619 | .70499 | 1.4185 | .81731 | 1.2235 | 1.7355 | 49 
.56208 | .67960 | 1.4715 | .82708 .2091 | 1.7791 12 | .57643 | .70542 | 1.4176 | .81714 | 1.2238 | 1.7348 | 48 
-56232 | .68002 | 1.4705 | .82692 -2093 | 1.7783 13 | .57667 | .70586 | 1.4167 | .81698 | 1.2240 | 1.7341 | 47 
-56256 | .68045 | 1.4696 | .82675 -2096 | 1.7776 14 | .57691 | .70629 | 1.4158 | .81681 | 1.2243 | 1.7334 | 46 
.56280 | .68088 | 1.4687 | .82659 .2098 | 1.7768 15 | .57715 | .70673 | 1.4150 | .81664 | 1.2245 | 1.7327 | 45 
.56305 | .68130 | 1.4678 | .82643 -2100 | 1.7761 16 | .57738 | .70717 | 1.4141 | .81647 | 1.2248 | 1.7320 | 44 
-56329 | .68173 | 1.4669 | .82626 :2103 | 1.7753 17 | .57762 | .70760 | 1.4132 | .81631 | 1.2250 | 1.7312 | 43 
-56353 | .68215 | 1.4659 | .82610 .2105 | 1.7745 18 | .57786 | .70804 | 1.4124 | .81614 | 1.2253 | 1.7305 | 42 
.56377 | .68258 | 1.4650 | .82593 .2108 | 1.7738 19 | .57810 | .70848 | 1.4115 | .81597 | 1.2255 | 1.7298 | 41 
.56401 | .68301 | 1.4641 | .82577 .2110 | 1.7730 20 | .57833 | .70891 | 1.4106 | .81580 | 1.2258 | 1.7291 | 40 
-56425 | .68343 | 1.4632 | .82561 aay os) 21 | .57857 | .70935 | 1.4097 | .81563 | 1.2260 | 1.7284 | 39 
.56449 | .68386 | 1.4623 | .82544 1.7715 22 | .57881 | .70979 | 1.4089 | .81546 | 1.2263 | 1.7277 | 38 
.56473 | .68429 | 1.4614 | .82528 1.7708 23 | .57904 | .71023 | 1.4080 | .81530 | 1.2265 | 1.7270 | 37 
.56497 | .68471 | 1.4605 | .82511 1.7700 24 | .57928 | .71066 | 1.4071 | .81513 | 1.2268 | 1.7263 | 36 
-56521 | .68514 | 1.4596 | .82495 1.7693 25 | .57952 | .71110 | 1.4063 | .81496 | 1.2271 | 1.7256 | 35 
-56545 | .68557 | 1.4586 | .82478 1.7685 26 | .57976 | .71154 | 1.4054 | .81479 | 1.2273 | 1.7249 | 34 
-56569 | .68600 | 1.4577 | .82462 1.7678 27 | .57999 | .71198 | 1.4045 | .81462 | 1.2276 | 1.7242 | 33 
.56593 | .68642 | 1.4568 | .82446 1.7670 28 | .58023 | .71242 | 1.4037 | .81445 | 1.2278 | 1.7235 | 32 
.56617 | .68685 | 1.4559 | .82429 1.7663 29 | .58047 | .71285 | 1.4028 | .81428 | 1.2281 | 1.7228 | 31 
.56641 | .68728 | 14550 | .82413 1.7655 30 | .58070 | .71329 | 1.4019 | .81412 | 1.2283 | 1.7221 | 30 
-56665 | .68771 | 1.4541 | .82396 1.7648 31 | .58094 | .71373 | 1.4011 | .81395 | 1.2286 | 1.7213 | 29 ° 
-56689 | .68814 | 1.4532 | .82380 1.7640 32 | .58118 | .71417 | 1.4002 | .81378 | 1.2288 | 1.7206 | 28 
-56713 | .68857 | 1.4523 | .82363 1.7633 33 | .58141 | .71461 | 1.3994 | .81361 | 1.2291 | 1.7199 | 27 
.56736 | .68900 | 1.4514 | .82347 1.7625 34 | .58165 | .71505 | 1.3985 | .81344 | 1.2293 | 1.7192 | 26 
.56760 | .68942 | 1.4505 | .82330 1.7618 35 | .58189 | .71549 | 1.3976 | .81327 | 1.2296 | 1.7185 | 25 
.56784 | .68985 | 1.4496 | .82314 1.7610 36 | .58212 | .71593 | 1.3968 | .81310 | 1.2299 | 1.7179 | 24 
.56808 | .69028 | 1.4487 | .82297 1.7603 37 | .68236 | .71637 | 1.3959 | .81293 | 1.2301 | 1.7172 | 23 
-56832 | .69071 | 1.4478 | .82281 1.7596 38 | .58260 | .71681 | 1.3951 | .81276 | 1.2304 | 1.7165 | 22 
.56856 | .69114 | 1.4469 | .82264 1.7588 39 | .58283 | .71725 | 1.3942 | .81259 | 1.2306 | 1.7158 | 21 
.56880 | .69157 | 1.4460 | .82248 1.7581 40 | .58307 | .71769 | 1.3934 | .81242 | 1.2309 | 1.7151 | 20 
.56904 | .69200 | 1.4451 | .82231 1.7573 41 | .58330 | .71813 | 1.3925 | .81225 | 1.2311 | 1.7144 | 19 
.56928 | .69243 | 1.4442 | .82214 1.7566 42 | .58354 | .71857 | 1.3916 | .81208 | 1.2314 | 1.7137 | 18 
-56952 | .69286 | 1.4433 | .82198 1.7559 43 | .58378 | .71901 | 1.3908 | .81191 | 1.2317 | 1.7130 | 17 
.56976 | .69329 | 1.4424 | .82181 1.7551 44 | .58401 | .71946 | 1.3899 | .81174 | 1.2319 | 1.7123 | 16 
.57000 | .69372 | 1.4415 | .82165 1.7544 45 | .58425 | .71990 | 1.3891 | .81157 | 1.2322 | 1.7116 | 15 
.57024 | .69416 | 1.4406 | .82148 1.7537 46 | .58449 | .72034 | 1.3882 | .81140 | 1.2324 | 1.7109 | 14 
.57047 | .69459 | 1.4397 | .82132 1.7529 47 | .58472 | .72078 | 1.3874 | .81123 | 1.2327 | 1.7102 | 13 
.57071 | .69502 | 1.4388 | .82115 1.7522 48 | .58496 | .72122 | 1.3865 | .81106 | 1.2329 | 1.7095 | 12 
.57095 | .69545 | 1.4379 | .82098 1.7515 49 | .58519 | .72167 | 1.8857 | .81089 | 1.2332 | 1.7088 | 11 
-57119 | .69588 | 1.4370 | .82082 1.7507 50 | .58543 | .72211 | 1.3848 | .81072 | 1.2335 | 1.7081 | 10 
.57143 | .69631 | 1.4361 | .82065 1.7500 51 | .58567 | .72255 | 1.3840 | .81055 | 1.2337 | 1.7075 9 
-57167 | .69675 | 1.4352 | .82048 1.7493 52 | .58590 | .72299 | 1.3831 | .81038 | 1.2340 | 1.7068 8 
.57191 | .69718 | 1.4344 | .82032 1.7485 53 | .58614 | .72344 | 1.3823 | .81021 | 1.2342 | 1.7061 i 
.57215 | .69761 | 1.4335 | .82015 1.7478 54 | .58637 | .72388 | 1.3814 | .81004 | 1.2345 | 1.7054] 6 
.57238 | .69804 | 1.4326 | .81999 1.7471 55 | .58661 | .72432 | 1.3806 | .80987 | 1.2348 | 1.7047] 5 
.57262 | .69847 | 1.4317 | .81982 1.7463 56 | .58684 | .72477 | 1.3798 | .80970 | 1.2350 | 1.7040] 4 
.57286 | .69891 | 1.4308 | .81965 1.7456 57 | .58708 | .72521 | 1.3789 | .80953 | 1.2353 | 1.7033 | 3 
.57310 | .69934 | 1.4299 | .81949 1.7449 58 | .58731 | .72565 | 1.3781 | .80936 | 1.2355 | 1.7027 2 
.57334 | .69977 | 1.4290 | .81932 1.7442 59 | .58755 | .72610 | 1.3772 | .80919 | 1.2358 | 1.7020] 1 
.57358 | .70021 | 1.4281 | .81915 1.7434 60 | .58779 | .72654 | 1.3764 | .80902 | 1.2361 | 1.7013 0 
Cos Cot Tan Sin " Cos Cot Tan Sin Cse Sec f 
124° (304°) (235°) 55° 125° (305°) (234°) 54° 
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36° (216°) (323°) 143° 372 (272) (322°) 142° 
Tan Cos i Sin Tan Cot Cos Sec Cse f 

0 .72654 .80902 0 | .60182 | .75355 | 1.3270 | .79864 | 1.2521 | 1.6616 | 60 
1 -72699 -80885 1 | .60205 | .75401 | 1.3262 | .79846 | 1.2524 | 1.6610 | 59 
2 .72743 .80867 2 | .60228 | .75447 | 1.3254 | .79829 | 1.2527 | 1.6604 | 58 
3 .72788 .80850 3 | .60251 | .75492 | 1.3246 | .79811 | 1.2580 | 1.6597 | 57 
4 (2832 .80833 4 | .60274 | .75538 | 1.3238 | .79793 | 1.2532 | 1.6591 | 56 
5 -72877 .80816 5 | .60298 | .75584 | 1.3230 | .79776 | 1.2535 | 1.6584 | 55 
6 .72921 .80799 6 | .60321 | .75629 | 1.3222 | .79758 | 1.2538 | 1.6578 | 54 
if -72966 .80782 7 | .60344 | .75675 | 1.3214 | .79741 | 1.2541 | 1.6572 | 53 
8 .73010 .80765 8 | .60367 | .75721 | 1.3206 | .79723 | 1.2543 | 1.6565 | 52 
9 .73055 .80748 9 | .60390 | .75767 | 1.3198 | .79706 | 1.2546 | 1.6559 | 51 
-73100 .80730 10 | .60414 | .75812 | 1.3190 | .79688 | 1.2549 | 1.6553 | 50 

.73144 .80713 11 | .60437 | .75858 | 1.3182 | .79671 | 1.2552 | 1.6546 | 49 

-73189 -80696 12 | .60460 | .75904 | 1.3175 | .79653 | 1.2554 | 1.6540 | 48 

.73234 .80679 13 | .60483 | .75950 | 1.3167 | .79635 | 1.2557 | 1.6534 | 47 

.73278 -80662 14 | .60506 | .75996 | 1.3159 | .79618 | 1.2560 | 1,6527 | 46 

-73323 .80644 15 | .60529 | .76042 | 1.3151 | .79600 | 1.2563 | 1.6521 | 45 

.73368 .80627 16 | .60553 | .76088 | 1.3143 | .79583 | 1.2566 | 1.6515 | 44 

-73413 -80610 17 | .60576 | .76134 | 1.3135 | .79565 | 1.2568 | 1.6508 | 43 

-73457 .80593 18 | .60599 | .76180 | 1.3127 | .79547 | 1.2571 | 1.6502 | 42 

-73502 .80576 19 | .60622 | .76226 | 1.3119 | .79530 | 1.2574 | 1.6496 | 41 

.73547 -80558 20 | .60645 | .76272 | 1.3111 | .79512 | 1.2577 | 1.6489 | 40 

-73592 .80541 21 | .60668 | .76318 | 1.3103 | .79494 | 1.2579 | 1.6483 | 39 

-73637 .80524 22 | .60691 | .76364 | 1.3095 | .79477 | 1.2582 | 1.6477 | 38 

-73681 -80507 23 | .60714 | .76410 | 1.3087 | .79459 | 1.2585 | 1.6471 | 37 

.73726 .80489 24 | .60738 | .76456 | 1.3079 | .79441 | 1.2588 | 1.6464 | 36 

Pex ig | .80472 25 | .60761 | .76502 | 1.3072 | .79424 | 1.2591 | 1.6458 | 35 

-73816 .80455 26 | .60784 | .76548 | 1.3064 | .79406 | 1.2593 | 1.6452 | 34 

-73861 -80438 27 | .60807 | .76594 | 1.3056 | .79388 | 1.2596 | 1.6446 | 33 

-73906 .80420 28 | .60830 | .76640 | 1.3048 | .79371 | 1.2599 | 1.6439 | 32 

.73951 -80403 29 | .60853 | .76686 | 1.3040 | .79353 | 1.2602 | 1.6433 | 31 

.73996 .80386 30 | .60876 | .76733 | 1.3032 | .79335 | 1.2605 | 1.6427 | 30 

.74041 .80368 31 | .60899 | .76779 | 1.3024 | .79318 | 1.2608 | 1.6421 | 29 

-74086 .80351 32 | .60922 | .76825 | 1.3017 | .79300 | 1.2610 | 1.6414 | 28 

-74131 .80334 33 | .60945 | .76871 | 1.3009 | .79282 | 1.2613 | 1.6408 | 27 

.74176 .80316 34 | .60968 | .76918 | 1.3001 | .79264 | 1.2616 | 1.6402 | 26 

.74221 .80299 35 | .60991 | .76964 | 1.2993 | .79247 | 1.2619 | 1.6396 | 25 

-74267 .80282 36 | .61015 | .77010 | 1.2985 | .79229 | 1.2622 | 1.6390 | 24 

-74312 .80264 37 | .61038 | .77057 | 1.2977 | .79211 | 1.2624 | 1.6383 | 23 

-74357 -80247 38 | .61061 | .77103 | 1.2970 | .79193 | 1.2627 | 1.6377 | 22 

-74402 .80230 39 | .61084 | .77149 | 1.2962 | .79176 | 1.2630 | 1.6371 | 21 

.74447 .80212 40 | .61107 | .77196 | 1.2954 | .79158 | 1.2633 | 1.6365 | 20 

-74492 .80195 41 | .61130 | .77242 | 1.2946 | .79140 | 1.2636 | 1.6359 | 19 

.74538 .80178 42 | .61153 | .77289 | 1.2938 | .79122 | 1.2639 | 1.6353 | 18 

-74583 .80160 43 | .61176 | .77335 | 1.2931 | .79105 | 1.2641 | 1.6346 | 17 

-74628 .80143 44 | .61199 | .77382 | 1.2923 | .79087 | 1.2644 | 1.6340 | 16 

.74674 80125 45 | .61222 | .77428 | 1.2915 | .79069 | 1.2647 | 1.6334 | 15 

.74719 .80108 46 | .61245 | .77475 | 1.2907 | .79051 | 1.2650 | 1.6328 | 14 

.74764 .80091 47 | .61268 | .77521 | 1.2900 | .79033 | 1.2653 | 1.6322 | 13 

-74810 .80073 48 | .61291 | .77568 | 1.2892 | .79016 | 1.2656 | 1.6316 | 12 

-74855 .80056 49 | .61314 | .77615 | 1.2884 | .78998 | 1.2659 | 1.6310 | 11 

-74900 -80038 50 | .61337 | .77661 1.2876 | .78980 | 1.2661 | 1.6303 | 10 

-74946 .80021 51 | .61360 | .77708 | 1.2869 | .78962 | 1.2664 | 1.6297 9 

-74991 .80003 52 | .61383 | .77754 | 1.2861 | .78944 | 1.2667 | 1.6291 8 

-75037 -79986 53 | .61406 | .77801 | 1.2853 | .78926 | 1.2670 | 1.6285 7 

-75082 -79968 54 | .61429 | .77848 | 1.2846 | .78908 | 1.2673 | 1.6279 6 

.75128 -79951 55 | .61451 | .77895 | 1.2838 | .78891 | 1.2676 | 1.6273 5 

.79934 56 | .61474 | .77941 | 1.2830 | .78873 | 1.2679 | 1.6267 4 

.79916 57 | .61497 | .77988 | 1.2822 | .78855 | 1.2682 | 1.6261 3 

-79899 58 | .61520 | .78035 | 1.2815 | .78837 | 1.2684 | 1.6255 2 

.79881 59 | .61543 | .78082 | 1.2807 | .78819 | 1.2687 | 1.6249 1 

.79864 60 | .61566 | .78129 | 1.2799 | .78801 | 1.2690 | 1.6243 0 

Sin i Cos Cot Tan Sin Cse Sec y 
126° (306°) (233°) 53° 127° (307°) (232°) 52° 
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Cos 


(321°) 141° 


Cse 


39° (219°) 


Sin 


Tan 


Cos 


(320°) 140° 





-61566 
-61589 
-61612 
-61635 
-61658 


RWwWNrS 


-61681 
-61704 
-61726 
-61749 
-61772 


COnNoanuw 


-61795 
-61818 
-61841 
-61864 
-61887 


-61909 
-61932 
-61955 
-61978 
-62001 


-62024 
-62046 
-62069 
-62092 
-62115 


-62138 
-62160 
-62183 
-62206 
-62229 


-62251 
-62274 
-62297 
-62320 
-62342 


-62365 
-62388 
-62411 
-62433 
-62456 


-62479 
-62502 
-62524 
-62547 
-62570 


-62592 
-62615 
-62638 
-62660 
-62683 


-62706 
.62728 
.62751 
-62774 
-62796 


-62819 
-62842 
-62864 
-62887 
-62909 


-62932 


-78129 
-78175 
-78222 
-78269 
-78316 


-78363 
-78410 
-78457 
-78504 
-78551 


-78598 
-78645 
-78692 
-78739 
-78786 


-78834 
-78881 
-78928 
-78975 
49022 


-79070 
-79117 
-79164 
-79212 
-79259 


-79306 
-79354 
-79401 
-79449 
-79496 


-79544 
-79591 
-79639 
-79686 
-79734 


-79781 
-79829 
-79877 
-79924 
-79972 


-80020 
-80067 
-80115 
-80163 
-80211 


-80258 
-80306 
-80354 
-80402 
-80450 


-80498 
-80546 
-80594 
-80642 
-80690 


-80738 
-80786 
-80834 
-80882 
-80930 


-80978 


-78801 
-78783 
-78765 
-78747 
-78729 


-78711 
-78694 
-78676 
-78658 
-78640 


-78622 
.78604 
-78586 
-78568 
-78550 


-78532 
-78514 
-78496 
.78478 
-78460 


-78442 
-78424 
-78405 
-78387 
-78369 


-78351 
-78333 
-78315 
-78297 
-78279 


-78261 
-78243 
-78225 
-78206 
-78188 


-78170 
-78152 
-78134 
-78116 
-78098 


-78079 
-78061 
-78043 
-78025 
-78007 


-77988 
-77970 
-77952 
-77934 
-77916 


-77897 
-77879 
-77861 
77843 
77824 


-77806 
-77788 
-77769 
77751 
77733 


77715 


-6243 
-6237 
-6231 
-6225 
.6219 


-6213 
-6207 
-6201 
-6195 
-6189 


1.6183 
1.6177 
1.6171 
1.6165 
1.6159 


1.6153 
1.6147 
1.6141 
1.6135 
1.6129 


1.6123 
1.6117 
1.6111 
1.6105 
1.6099 


1.6093 
1.6087 
1.6082 
1.6076 
1.6070 


1.6064 
1.6058 
1.6052 
1.6046 
1.6040 


1.6035 
1.6029 
1.6023 
1.6017 
1.6011 


1.6005 
1.6000 
1.5994 
1.5988 
1,5982 


1.5976 
1.5971 
1.5965 
1.5959 
1,5953 


1.5948 
1.5942 
1.5936 
1.5930 
1.5925 


1.5919 
1.5913 
1.5907 
1.5902 
1.5896 


1.5890 





-62932 
-62955 
.62977 
.63000 
63022 


-63045 
.63068 
-63090 
-63113 
.63135 


-63158 
-63180 
-63203 
-63225 
-63248 


-63271 
-63293 
-63316 
-63338 
-63361 


63383 
-63406 
-63428 
-63451 
-63473 


-63496 
-63518 
-63540 
-63563 
-63585 


-63608 
-63630 
-63653 
-63675 
-63698 


-63720 
-63742 
-63765 
-63787 
-63810 


-63832 
-63854 
-63877 
-63899 
-63922 


-63944 
-63966 
-63989 
-64011 
-64033 


-64056 
-64078 
-64100 
-64123 
-64145 


-64167 
-64190 
-64212 
-64234 
-64256 


-64279 


.80978 
-81027 
.81075 
-81123 
.81171 


-81220 
.81268 
81316 
.81364 
.81413 


-81461 
.81510 
-81558 
-81606 
-81655 


-81703 
-81752 
-81800 
-81849 
-81898 


81946 
-81995 
-82044 
-82092 
-82141 


-82190 
82238 
-82287 
-82336 
-82385 


-82434 
-82483 
-82531 
-82580 
-82629 


-82678 
82727 
.82776 
-82825 
-82874 


-82923 
-82972 
-83022 
-83071 
-83120 


-83169 
.83218 
-83268 
-83317 
-83366 


-83415 
-83465 
-83514 
-83564 
-83613 


-83662 
-83712 
-83761 
83811 
-83860 


-83910 





77715 
-77696 
.77678 
-77660 
-77641 


-77623 
-77605 
-77586 
-77568 
-77550 


77531 
T7513 
-77494 
-77476 
-77458 


-77439 
-77421 
-77402 
-77384 
-77366 


-77347 
-77329 
-77310 
-77292 
-77273 


-77255 
77236 
-77218 
-77199 
77181 


-77162 
.77144 
77125 
-77107 
-77088 


-77070 
-77051 
-77033 
-77014 
-76996 


-76977 
-76959 
-76940 
-76921 
-76903 


-76884 
-76866 
-76847 
-76828 
-76810 


-76791 
76772 
-76754 
-76735 
-76717 


-76698 
-76679 
-76661 
-76642 
-76623 


-76604 





128° (308°) 





Cot 








Sin 








Sec 


(231°) 51° 
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Cos 


129° (309°) 











Sin 











(230°) 50° 


40° (220°) 


Sin 


Tan 
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Sec 


(319°) 139° 


Cse 


41° (221°) 





-64279 
-64301 
-64323 
-64346 
-64368 


RWwWNe S 


-64390 
-64412 
-64435 
-64457 
-64479 


CONoan 


-64501 
-64524 
-64546 
.64568 
-64590 


-64612 
-64635 
-64657 
-64679 
-64701 


-64723 
-64746 
-64768 
-64790 
-64812 


-64834 
-64856 
-64878 
-64901 
-64923 


-64945 
-64967 
-64989 
-65011 
-65033 


-65055 
-65077 
-65100 
-65122 
-65144 


-65166 
-65188 
-65210 
-65232 
-65254 


-65276 
-65298 
-65320 
-65342 
-65364 


-65386 
-65408 
-65430 
-65452 
-65474 


-65496 
-65518 
-65540 
-65562 
-65584 
-65606 


4 Cos 


130° (310°) 








.83910 
83960 
-84009 
-84059 
-84108 


-84158 
-84208 
.84258 
-84307 
-84357 


-84407 
-84457 
-84507 
84556 
-84606 


-84656 
-84706 
-84756 
-84806 
-84856 


-84906 
-84956 
-85006 
-85057 
-85107 


-85157 
-85207 
-85257 
-85308 
-85358 


-85408 
-85458 
-85509 
-85559 
-85609 


-85660 
-85710 
-85761 
-85811 
-85862 


-85912 
-85963 
-86014 
-86064 
-86115 


-86166 
-86216 
86267 
-86318 
-86368 


-86419 
-86470 
-86521 
-86572 
-86623 


-86674 
-86725 
-86776 
-86827 
.86878 


-86929 


1.3054 
1.3057 
1,3060 
1.3064 
1.3067 


1.3070 
1.3073 
1.3076 
1.3080 
1.3083 


1.3086 
1.3089 
1.3093 
1.3096 
1.3099 


1.3102 
1.3105 
1.3109 
1.3112 
1.3115 


1.3118 
1.3122 
1.3125 
1.3128 
1.3131 


1.3135 
1.3138 
1.3141 
1.3144 
1.3148 


1.3151 
1.3154 
1.3157 
1.3161 
1.3164 


1.3167 
1.3171 
1.3174 
1.3177 
1.3180 


1.3184 
1.3187 
1.3190 
1.3194 
1.3197 


1.3200 
1,3203 
1.3207 
1.3210 
1.3213 


1.3217 
1.3220 
1.3223 
1.3227 
1.3230 


1.3233 
1.3237 
1.3240 
1.38243 
1.3247 


1.3250 


1.5557 
1.5552 
1.5546 
1.5541 
1.5536 


1.5530 
1.5525 
1.5520 
1.5514 
1.5509 


1.5504 
1.5498 
1.5493 
1.5488 
1.5482 


1.5477 
1.5472 
1.5466 
1.5461 
1.5456 


1.5450 
1.5445 
1.5440 
1.5435 
1.5429 


1.5424 
1.5419 
1.5413 
1.5408 
1.5403 


1.5398 
1.5392 
1.5387 
1.5382 
1.5377 


1.5372 
1.5366 
1.5361 
1.5356 
1.5351 


1.5345 
1.5340 
1.5335 
1.5330 
1.5325 


1.5320 
1.5314 
1.5309 
1.5304 
1.5299 


1.5294 
5289 
-5283 
-5278 
-5273 


5268 
5263 
-5258 
.5253 
-5248 


-5243 


-65606 
-65628 
.65650 
-65672 
-65694 


PRWNE S 


-65716 
-65738 
.65759 
65781 
-65803 


COnNon 


65825 
-65847 
-65869 
-65891 
-65913 


-65935 
-65956 
-65978 
-66000 
-66022 


-66044 
-66066 
-66088 
-66109 
-66131 


-66153 
-66175 
-66197 
-66218 
-66240 


-66262 
-66284 
-66306 
-66327 
-66349 


-66371 
-66393 
.66414 
-66436 
-66458 


-66480 
-66501 
-66523 
-66545 
-66566 


-66588 
-66610 
-66632 
-66653 
-66675 


-66697 
-66718 
-66740 
-66762 
-66783 


-66805 
-66827 
-66848 
.66870 
66891 


-66913 


-86929 
-86980 
.87031 
-87082 
-87133 


-87184 
87236 
-87287 
87338 
-87389 


-87441 
-87492 
-87543 
87595 
87646 


-87698 
-87749 
.87801 
.87852 
-87904 


-87955 
-88007 
-88059 
-88110 
-88162 


-88214 
-88265 
-88317 
-88369 
-88421 


-88473 
-88524 
-88576 
-88628 
-88680 


-88732 
-88784 
-88836 
-88888 
-88940 


-88992 
-89045 
-89097 
-89149 
-89201 


-89253 
89306 
-89358 
-89410 
-89463 


89515 
-89567 
-89620 
.89672 
89725 


89777 
-89830 
-89883 
.89935 
-89988 


-90040 








(318°) 138° 


PNW 














Cse 





(229°) 49° 


A-84 


131° (311°) 





Cot 

















(228°) 48° 


NATURAL TRIGONOMETRIC FUNCTIONS (Continued) 























42° (222°) COLT ML37Z2 43° (223°) (316°) 136° 

Sin Tan Cot Cos Sec Cse ‘ Sin Tan Cot Cos Sec Cse f 
0 | .66913 | .90040 | 1.1106 74314 1.8456 | 1.4945 | 60 .68200 | .938252 | 1.0724 | .73135 | 1.38673 | 1.4663 | 60 
1 .66935 | .90093 1.1100 74295 | 1.38460 | 1.4940 | 59 68221 -93306 | 1.0717 | .73116 | 1.3677 | 1.4658 | 59 
2 | .66956 | .90146 1.1098 74276 | 1.8463 1.4935 | 58 .68242 | .93360 | 1.0711 -73096 | 1.3681 1.4654 | 58 
3 | .66978 | .90199 | 1.1087 74256 | 1.38467 | 1.49380 | 57 .68264 | .93415 | 1.0705 | .73076 | 1.3684 | 1.4649 | 57 
4 | .66999 | .90251 1.1080 74237 | 1.3470 | 1.4925 | 56 .68285 | .93469 | 1.0699 | .73056 | 1.3688 | 1.4645 | 56 
5 | .67021 .90304 1.1074 74217 1.3474 1.4921 55 -68306 | .93524 1.0692 | .73036 | 1.3692 | 1.4640 | 55 
6 | .67048 | .90357 1.1067 74198 | 1.38478 | 1.4916 | 54 .68327 | .93578 | 1.0686 | .73016 1.3696 | 1.4635 | 54 
7 | .67064 | .90410 | 1.1061 74178 | 1.8481 | 1.4911 | 538 .68349 | .93633 | 1.0680 | .72996 | 1.3699 | 1.4631 | 53 
8 | .67086 | .90463 | 1.1054 74159 | 1.8485 | 1.4906 | 52 -68370 | .93688 | 1.0674 | .72976 | 1.3703 | 1.4626 | 52 
9 | .67107 | .90516 | 1.1048 74139 | 1.3488 | 1.4901 | 51 -68391 | .93742 | 1.0668 | .72957 | 1.3707 | 1.4622 | 51 
10 | .67129 | .90569 1.1041 74120 | 1.8492 | 1.4897 | 50 .68412 | .93797 | 1.0661 | .72937 | 1.3711 1.4617 | 50 
11 | .67151 | .90621 1.10385 74100 | 1.38495 | 1.4892 | 49 -68434 | .93852 | 1.0655 | .72917 | 1.3714 | 1.4613 | 49 
12 | .67172 | .90674 | 1.1028 74080 | 1.3499 | 1.4887 | 48 .68455 | .93906 | 1.0649 | .72897 | 1.3718 | 1.4608 | 48 
13 | .67194 | .90727 | 1.1022 74061 | 1.8502 | 1.4882 | 47 -68476 | .93961 | 1.0643 | .72877 | 1.3722 | 1.4604 | 47 
14 |_.67215 | .90781 1.1016 74041 | 1.8506 | 1.4878 | 46 -68497 | .94016 | 1.0637 | .72857 | 1.3726 | 1.4599 | 46 
15 | .67237 | .90834 | 1.1009 74022 | 1.3510 | 1.4873 | 45 -68518 | .94071 | 1.0630 | .72837 | 1.3729 | 1.4595 | 45 
16 | .67258 | .90887 | 1.1003 74002 | 1.3513 | 1.4868 | 44 .68539 | .94125 | 1.0624 | .72817 | 1.3733 | 1.4590 | 44 
17 | .67280 | .90940 | 1.0996 73983 | 1.3517 | 1.4863 | 43 -68561 | .94180 | 1.0618 | .72797 | 1.3737 | 1.4586 | 43 
18 | .67301 | .90993 | 1.0990 73963 | 1.3520 | 1.4859 | 42 -68582 | .94235 | 1.0612 | .72777 | 1.3741 | 1.4581 | 42 
19 | .67323 | .91046 | 1.09838 73944 | 1.38524 | 1.4854 | 41 -68603 | .94290 | 1.0606 | .72757 | 1.38744 | 1.4577 | 41 
20 | .67344 | .91099 | 1.0977 73924 | 1.3527 | 1.4849 | 40 -68624 | .94845 | 1.0599 | .72737 | 1.3748 | 1.4572 | 40 
21 | .67366 | .91153 | 1.0971 73904 | 1.3531 | 1.4844 | 39 -68645 | .94400 | 1.0593 | .72717 | 1.3752 | 1.4568 | 39 
22 | .67387 | .91206 | 1.0964 73885 | 1.3535 | 1.4840 | 38 .68666 | .94455 | 1.0587 | .72697 | 1.3756 | 1.4563 | 38 
23 | .67409 | .91259 | 1.0958 73865 | 1.38538 | 1.4835 | 37 .68688 | .94510 | 1.0581 | .72677 | 1.3759 | 1.4559 | 37 
24 | .67430 | .91313 | 1.0951 73846 | 1.3542 | 1.4830 | 36 .68709 | .94565 | 1.0575 | .72657 | 1.3763 | 1.4554 | 36 
25 | .67452 | .91366 | 1.0945 73826 | 1.38545 | 1.4825 | 35 .68730 | .94620 | 1.0569 | .72637 | 1.3767 | 1.4550 | 35 
26 | .67473 | .91419 | 1.0939 73806 | 1.3549 | 1.4821 | 34 .68751 | .94676 | 1.0562 | .72617 | 1.3771 | 1.4545 | 34 
27 | .67495 | .91473 | 1.0932 73787 | 1.3553 | 1.4816 | 33 -68772 | .94731 | 1.0556 | .72597 | 1.8775 | 1.4541 | 33 
28 | .67516 | .91526 | 1.0926 73767 | 1.3556 | 1.4811 | 32 -68793 | .94786 | 1.0550 | .72577 | 1.3778 | 1.4536 | 32 
29 | .67538 | .91580 | 1.0919 73747 | 1.3560 | 1.4807 | 31 -68814 | .94841 | 1.0544 | .72557 | 1.3782 | 1.4532 | 31 
30 | .67559 | .91633 | 1.0913 73728 | 1.3563 | 1.4802 | 30 -68835 | .94896 | 1.0538 | .72537 | 1.3786 | 1.4527 | 30 
31 | .67580 | .91687 | 1.0907 73708 | 1.3567 | 1.4797 | 29 .68857 | .94952 | 1.0532 | .72517 | 1.3790 | 1.4523 | 29 
32 | .67602 | .91740 | 1.0900 73688 | 1.3571 | 1.4792 | 28 -68878 | .95007 | 1.0526 | .72497 | 1.3794 | 1.4518 | 28 
33 | .67623 | .91794 | 1.0894 73669 | 1.3574 | 1.4788 | 27 .68899 | .95062 | 1.0519 | .72477 | 1.3797 | 1.4514 | 27 
34 | .67645 | .91847 | 1.0888 73649 | 1.3578 | 1.4783 | 26 -68920 | .95118 | 1.0513 | .72457 | 1.3801 | 1.4510 | 26 
35 | .67666 | .91901 | 1.0881 73629 | 1.3582 | 1.4778 | 25 -68941 | .95173 | 1.0507 | .72437 | 1.3805 | 1.4505 | 25 
36 | .67688 | .91955 | 1.0875 73610 | 1.3585 | 1.4774 | 24 -68962 | .95229 | 1.0501 | .72417 | 1.3809 | 1.4501 | 24 
37 | .67709 | .92008 | 1.0869 73590 | 1.3589 | 1.4769 | 23 .68983 | .95284 | 1.0495 | .72397 | 1.3813 | 1.4496 | 23 
38 | .67730 | .92062 | 1.0862 73570 | 1.3592 | 1.4764 | 22 -69004 | .95340 | 1.0489 | .72377 | 1.3817 | 1.4492 | 22 
39 | .67752 | .92116 | 1.0856 73551 | 1.3596 | 1.4760 | 21 .69025 | .95395 | 1.0483 | .72357 | 1.38820 | 1.4487 | 21 
40 | .67773 | .92170 | 1.0850 73531 | 1.3600 | 1.4755 | 20 .69046 | .95451 | 1.0477 | .72337 | 1.3824 | 1.4483 | 20 
41 | .67795 | .92224 | 1.0843 73511 | 1.3603 | 1.4750 | 19 .69067 | .95506 | 1.0470 | .72317 | 1.3828 | 1.4479 | 19 
42 | .67816 | .92277 | 1.0837 73491 | 1.3607 | 1.4746 | 18 -69088 | .95562 | 1.0464 | .72297 | 1.3832 | 1.4474 | 18 
43 | .67837 | .92331 | 1.0831 WaAee |) LesOll) | L474 17 -69109 | .95618 | 1.0458 | .72277 | 1.3836 | 1.4470 | 17 
44 | .67859 | .92385 | 1.0824 73452 | 1.3614 | 1.4737 | 16 .69130 | .95673 | 1.0452 | .72257 | 1.3840 | 1.4465 | 16 
45 | .67880 | .92439 | 1.0818 73432 | 1.3618 | 1.4732 | 15 .69151 | .95729 | 1.0446 | .72236 | 1.3843 | 1.4461 | 15 
46 | .67901 | .92493 | 1.0812 73413 | 1.3622 | 1.4727 | 14 -69172 | .95785 | 1.0440 | .72216 | 1.3847 | 1.4457 |] 14 
47 | .67923 | .92547 | 1.0805 73393 | 1.3625 | 1.4723 | 13 -69193 | .95841 | 1.0434 | .72196 | 1.3851 | 1.4452 | 13 
48 | .67944 | .92601 | 1.0799 73373 | 1.3629 | 1.4718 | 12 .69214 | .95897 | 1.0428 | .72176'| 1.3855 | 1.4448 | 12 
49 | .67965 | .92655 | 1.0793 Wooo: |) 1.6683 |° 91,4713.) 11 .69235 | .95952 | 1.0422 | .72156 | 1.3859 | 1.4443 | 11 
50 | .67987 | .92709 | 1.0786 73333 | 1.3636 | 1.4709 | 10 .69256 | .96008 | 1.0416 | .72136 | 1.3863 | 1.4439 | 10 
51 | .68008 | .92763 | 1.0780 73314 | 1.3640 | 1.4704 9 .69277 | .96064 | 1.0410 | .72116 | 1.3867 | 1.4435 9 
52 | .68029 | .92817 | 1.0774 73294 | 1.3644 | 1.4700 8 .69298 | .96120 | 1.0404 | .72095 | 1.3871 | 1.4430 8 
53 | .68051 | .92872 | 1.0768 73274 | 1.3647 | 1.4695 ff -69319 | .96176 | 1.0398 | .72075 | 1.3874 | 1.4426 ai 
54 | .68072 | .92926 | 1.0761 73254 | 1.3651 | 1.4690 6 .69340 | .96232 | 1.0392 | .72055 | 1.38878 | 1.4422 6 
55 | .68093 | .92980 | 1.0755 73234 | 1.3655 | 1.4686 5 .69361 | .96288 | 1.0385 | .72035 | 1.3882 | 1.4417 5 
56 | .68115 | .93034 | 1.0749 73215 | 1.3658 | 1.4681 4 -69382 | .96344 | 1.0379 | .72015 | 1.3886 | 1.4413 4 
57 | .68136 | .93088 | 1.0742 | .73195 | 1.3662 | 1.4677 | 3 .69403 | .96400 | 1.0373 | .71995 | 1.3890 | 1.4409 | 3 
58 | .68157 | .93143 | 1.0736 | .73175 | 1.3666 | 1.4672 | 2 .69424 | .96457 | 1.0367 | .71974 | 1.3894 | 1.4404 | 2 
59 | .68179 | .93197 | 1.0730 73155 | 1.8670 | 1.4667 vs .69445 | .96513 | 1.0361 | .71954 | 1.3898 | 1.4400 1 
60 | .68200 | .93252 | 1.0724 73135 | 1.3673 | 1.4663 0 -69466 | .96569 | 1.0355 | .71934 | 1.3902 | 1.4396 0 
4 Cos Cot Tan Sin Csec Sec ‘ Cos Cot Tan Sin Cse Sec 





132° (312°) 

















(227°) 47° 


A-85 


133° (313°) 




















(226°) 46° 


NATURAL TRIGONOMETRIC FUNCTIONS (Continued) 


44° (224°) (315°) 135° 


Sin Tan Cot Cos Sec 
.69466 | .96569 | 1.0355 | .71934 | 1.3902 
.69487 | .96625 | 1.0349 | .71914 | 1.3906 
-69508 | .96681 | 1.0343 | .71894 | 1.3909 
.69529 | .96738 | 1.0337 | .71873 | 1.3913 
.69549 | .96794 | 1.0331 | .71853 | 1.3917 





.69570 | .96850 | 1.0325 | .71833 | 1.3921 
.69591 | .96907 | 1.0319 | .71813 | 1.3925 
.69612 | .96963 | 1.0313 | .71792 | 1.3929 
.69633 | .97020 | 1.0307 | .71772 | 1.3933 
.69654 | .97076 | 1.0301 | .71752 | 1.3937 


.69675 | .97133 | 1.0295 | .71732 | 1.3941 
.69696 | .97189 | 1.0289 | .71711 | 1.3945 
.69717 | .97246 | 1.0283 | .71691 | 1.3949 
.69737 | .97302 | 1.0277 | .71671 | 1.3953 
.69758 | .97359 | 1.0271 | .71650 | 1.3957 


.69779 | .97416 | 1.0265 | .71630 | 1.3961 
.69800 | .97472 | 1.0259 | .71610 | 1.3965 
.69821 | .97529 | 1.0253 | .71590 | 1.3969 
-69842 | .97586 | 1.0247 | .71569 | 1.3972 
-69862 | .97643 | 1.0241 | .71549 | 1.3976 


.69883 | .97700 | 1.0235 | .71529 | 1.3980 
-69904 | .97756 | 1.0230 | .71508 | 1.3984 
.69925 | .97813 | 1.0224 | .71488 | 1.3988 
.69946 | .97870 | 1.0218 | .71468 | 1.3992 
.69966 | .97927 | 1.0212 | .71447 | 1.3996 


-69987 | .97984 | 1.0206 | .71427 | 1.4000 
-70008 | .98041 | 1.0200 | .71407 | 1.4004 
-70029 | .98098 | 1.0194 | .71386 | 1.4008 
-70049 | .98155 | 1.0188 | .71366 | 1.4012 
-70070 | .98213 | 1.0182 | .71345 | 1.4016 


-70091 | .98270 | 1.0176 | .71325 | 1.4020 
-70112 | .98327 | 1.0170 | .71305 | 1.4024 
-70132 | .98384 | 1.0164 | .71284 | 1.4028 
-70153 | .98441 | 1.0158 | .71264 | 1.4032 
-70174 | .98499 | 1.0152 | .71243 | 1.4036 


-70195 | .98556 | 1.0147 | .71223 | 1.4040 
-70215 | .98613 | 1.0141 | .71203 | 1.4044 
-70236 | .98671 | 1.0135 | .71182 | 1.4048 
-70257 | .98728 | 1.0129 | .71162 | 1.4052 
-70277 | .98786 | 1.0123 | .71141 | 1.4057 


-70298 | .98843 | 1.0117 | .71121 | 1.4061 
-70319 | .98901 | 1.0111 | .71100 | 1.4065 
-70339 | .98958 | 1.0105 | .71080 | 1.4069 
-70360 | .99016 | 1.0099 | .71059 | 1.4073 
-70381 | .99073 | 1.0094 | .71039 | 1.4077 


-70401 | .99131 | 1.0088 | .71019 | 1.4081 | 1.4204 
-70422 | .99189 | 1.0082 | .70998 | 1.4085 | 1.4200 
-70443 | .99247 | 1.0076 | .70978 | 1.4089 | 1.4196 
-70463 | .99304 | 1.0070 | .70957 | 1.4093 | 1.4192 
-70484 | .99362 | 1.0064 | .70937 | 1.4097 | 1.4188 


-70505 | .99420 | 1.0058 | .70916 | 1.4101 | 1.4183 
-70525 | .99478 | 1.0052 | .70896 | 1.4105 | 1.4179 
-70546 | .99536 | 1.0047 | .70875 | 1.4109 | 1.4175 
-70567 | .99594 | 1.0041 | .70855 | 1.4113 | 1.4171 
-70587 | .99652 | 1.0035 | .70834 | 1.4118 | 1.4167 


-70608 | .99710 | 1.0029 | .70813 | 1.4122 | 1.4163 
-70628 | .99768 | 1.0023 | .70793 | 1.4126 | 1.4159 
-70649 | .99826 | 1.0017 | .70772 | 1.4130 | 1.4154 
-70670 | .99884 | 1.0012 | .70752 | 1.4134 | 1.4150 
-70690 | .99942 | 1.0006 | .70731 | 1.4138 | 1.4146 


-70711 | 1.0000 | 1.0000 | .70711 | 1.4142 | 1.4142 























Cos Cot Tan Sin Cse Sec 
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A-86 


NATURAL TRIGONOMETRIC FUNCTIONS FOR 
ANGLES IN DEGREES AND DECIMALS 
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A-94 


NATURAL OR NAPERIAN LOGARITHMS 








0.000-0.499 

N 0 1 2 3 4 5 6 if 8 9 

0.00 SS Ge —6f 6 —5 —5 =o —5 —4 —4 —4 
90776 .21461 .80914 .52146 .29832 .11000 .96185 .82831 .71053 
.01 |—4.60517 .50986 .42285 .34281 .26870 .19971 .13517 .07454 .01738 *.96332 
.02 |—3.91202 .863238 .81671 .77226 .72970 .68888 .64966 .61192 .57555 .54046 
.03 .90656 .47377 .44202 .41125 =. 38139 .85241 .32424 .29684 .27017 .24419 
04 .21888 .19418 .17009 .14656 .12357 PlOL09 407911" 305761 "4708655, 011593 
.05 |—2.99573 .97593 .95651 .93746 .91877 .90042 .88240 .86470 .84731 .83022 
06 .81341 .79688 .78062 .76462 .74887 .73337 .71810 .70306 .68825 .67365 
07 .65926 .64508 .63109 .61730 .60369 159027 57702 (56395 755105 53831 
08 .52573 .513831 .50104 .48891 .47694 .46510 .45341 .44185 .43042 .41912 
.09 .40795 .39690 .38597 .37516 .36446 .35388 .34341 .33304 .32279 .31264 
0.10 |—2.30259 .29263 .28278 .27303 .26336 .25379 .244382 .23493 .22562 .21641 
aa .20727 .19823 .18926 .18037 .17156 . 16282 .15417 .14558 .13707 .12863 
12 .12026 .11196 .10373 .09557 .08747 .07944 .07147 .06357 = .05573 = .04794 
13 .04022 .03256 .02495 .01741 .00992 .00248 *.99510 *.98777 *.98050 *.97328 
.14 |—1.96611 .95900 .95193 .94491 .93794 .93102 .92415 .91732 .91054 .90381 
15 .89712 .89048 .88387 .87732 .87080 .86433 .85790 .85151 .84516 .83885 
.16 .83258 .82635 .82016 .81401 .80789 PSOLST W957 18976 (8319) 1 Gac86 
sal .77196 .76609 .76026 .75446 .74870 14297 = 73727 = 678161) 672597 =. 72037 
.18 .71480 .70926 .70375 .69827 .69282 .68740 .68201 .67665 .67131 .66601 
19 .66073 .65548 .65026 .64507 .63990 .63476 .62964 .62455 .61949 .61445 
0.20 |—1.60944 .60445 .59949 .59455 .58964 .58475 .57988 .57504 .57022 .56542 
21 .06065 .55590 .55117 .54646  .54178 .08712 .53248 .52786 .52326 .51868 
22 .01413 .50959 .50508 .50058 .49611 .49165 .48722 .48281 .47841 .47403 
.23 .46968 .46534 .46102 .45672 .45243 44817 .44392 .43970 .438548 .43129 
24 .42712 .42296 .41882 .41469 .41059 .40650 .40242 .39837 .39433 .39030 
.20 .38629 .38230 .37833 .37437 .37042 .36649 36258 .35868 .35480 35093 
.26 .84707 =. 343823 -.33941 =. 33560 =. 33181 .382803 .32426 .32051 .31677 .31304 
20 .30933 .30564 .30195 .29828 .29463 .29098 .28735 .28374 .28013 .27654 
.28 .27297 .26940 .26585 .26231 .25878 .25527 .25176 .24827 .24479 .24133 
.29 .23787 .23443 .23100 .22758 .22418 .22078 .21740 .21402 .21066 .20731 
0.30 |—1.20397 .20065 .19733 .19402 .19073 .18744 .18417 .18091 .17766 .17441 
ol 17118 16796-16475 16155 =. 158386 .15518 .15201 .14885 .14570 .14256 
32 .13943 .13631 .13320 .13010 .12701 .12393 .12086 .11780 .11474 .11170 
.03 .10866 .10564 .10262 .09961 .09661 .09362 .09064 .08767 .08471 .08176 
04 .07881 .07587 .07294 .07002 .06711 .06421 .06132 .05843 .05555 .05268 
.35 |—1.04982 .04€97 .04412 .04129 .03846 .03564 .03282 .03002 .02722 .02443 
06 .02165 .01888 .01611 .01335 .01060 .00786 .00512 .00239 *.99967 *.99696 
.3f |—0.99425 .99155 .98886 .98618 .98350 .98083  .97817 .97551 .97286 .97022 
38 .96758 .96496 .96233 .95972 .95711 .95451 .95192 .94933 .94675 .94418 
39 .94161 .93905 .93649 .93395 .93140 .92887 .92634 .92382 .92130 .91879 
0.40 |—0.91629 .91379 .911380 .90882 .90634 .90387 .90140 .89894 .89649 .89404 
41 .89160 .88916 .88673 .88431 .88189 .87948 .87707 .87467 .87227 .86988 
42 .86750 .86512 .86275 .86038 .85802 .85567 .85332 .85097 .84863 .84630 
43 .84397 .84165 .83933 .83702 .83471 .83241 .83011 .82782 .82554 .82326 
44 .82098 .81871 .81645 .81419 .81193 .80968 .80744 .80520 .80296 .80073 
45 .49851 .79629 .79407 .79186 .78966 .78746 .78526 .78307 .78089 .77871 

.46 .77653 = .774386 = .77219 = .77003—. 76787 “16572, 76857 ., 76143 » 75929 =. 75715 * 

47 .78502 .75290 .75078 .74866 .74655 .74444 .74234 .74024 .73814 .73605 
48 (3397 .73189 .72981 .72774 .72567 -72361 ,,72155 ..71949 .71744 =. 71589 
.49 .413385 .711381 .70928 .70725 .70522 .70320 .70118 .69917 .69716 .69515 














t Note that the whole number values are given above the decimal values for the first line. In the 
second and following lines they are given at the left. All decimal values are negative on this page. 
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NATURAL OR NAPERIAN LOGARITHMS (Continued) 








0.500-0.999 
N 0 1 2 3 4 5 Ae 7 8 9 
0.50 |—0.69315 .69115 .68916 .68717 .68518 .68320 .68122 .67924 .67727 .67531 
Jol .67334 .671389 .66934 .66748 66553 .66359 .66165 .65971 .65778 .65585 
02 .65393 .65201 .65009 .64817 .64626 64436 .64245 .64055 .63866 .63677 
.598 .63488 .63299 .63111 .62923 .62736 .62549 .62362 .62176 .61990 .61804 
54 .61619 .61434 .61249 .61065 .60881 .60697 .60514 .60331 .60148 .59966 
55 .59784 .59602 .59421 .59240 .59059 .58879 .58699 .58519 .58340 .58161 
56 .57982 .57803 .57625 .57448 .57270 .57093 .56916 .56740 .56563 .56387 
O07 .56212 .560387 .55862 .55687 .55513 .55339 .55165 .54991 .54818 .54645 
58 .64473 .54300 .54128 .53957 =. 53785 .538614 .53444 .53273 .53103  .52933 
.59 .52763 .52594 .52425 .52256 .52088 .51919 .51751 .51584 .51416 .51249 
0.60 |—0.51083 .50916 .50750 .50584 .50418 .50253 .50088 .49923 .49758 .49594 
61 .49430 .49266 .49102 .48939 .48776 .48613 .48451 .48289 .48127 .47965 
. 62 .47804 .47642 .47482 .47321 .47160 .47000 .46840 .46681 .46522 .46362 
63 .46204 .46045 .45887 .45728 .45571 .45413 .45256 .45099 .44942 .44785 
64 .44629 .44473 .44317 .44161 .44006 .43850 .43696 .43541 .43386 .43232 
.65 .438078 .42925 .42771 .42618 .42465 .42312 .42159 .42007 .41855 .41703 
66 .41552 .41400 .41249 .41098 .40947 40797 .40647 .40497 .40347 .40197 
67 .40048 .39899 .39750 .39601 .39453 .389304 .39156 .39008 .38861 .38713 
68 .38566 .38419 .38273 .38126 .37980 .3/834 .37688 .37542 .37397 .37251 
69 .37106 .36962 .36817 .36673 .36528 .36384 .36241 .36097 .35954 .35810 
0.70 |—0.35667 .35525 .35382 .35240 .35098 .34956 .34814 .34672 .34531 .34390 
affil .34249 .34108 .33968 .33827 .33687 .33547 .33408 .33268 .33129 .32989 
12 .382850 .32712 .382573 .324385 .32296 .382158 .32021 .31883 .31745 .31608 
13 .81471 = .31334 .31197 .31061 .30925 .380788 .30653 = .30517 =.30881 =. 30246 
74 80111 8.29975 .29841 .29706 .29571 .29437 .29303 .29169 .29035 .28902 
ais) .28768 .28635 .28502 .28369 .28236 .28104 .27971 .278389 .27707 .27575 
76 .27444 .27312 .27181 .27050 .26919 .26788 .26657 .26527 .26397 .26266 
ad, .26136 .26007 .25877 .25748 .25618 .25489 .25360 .25231 .25103 .24974 
78 .24846 .24718 .24590 .24462 .24335 .24207 .24080 .23953 .23826 .28699 
19 .28572 ,23446 .233819 .28193 .23067 .22941 .22816 .22690 .22565 .22439 
0.80 |—0.22314 .22189 .22065 .21940 .21816 .21691 .21567 .214338 .21319 .21196 
81 .21072 .20949 .20825 .20702 .20579 .20457 .203834 .20212 .20089 .19967 
.82 .19845 .19723 .19601 .19480 .19358 .19237 .19116 .18995 .18874 .18754 
83 .18633 .18513 .18392 .18272 .18152 .18082 .17918 .177938 ..17674 .17554 
84 .174385 .17316 .17198 .17079 .16960 .16842 .16724 .16605 .16487 .16370 
.85 |—0.16252 .16134 .16017 .15900 .15782 .15665 .15548 .15482 .15815 .15199 
86 .15032 .14966 .14850 .147384 .14618 .14503 .14387  .14272 .14156 .14041 
87 .13926 .13811 .18697 .18582 .13467 .18353 218289 .13125 .138011 .12897 
.88 A2Z783 12670 + 212556 12448 12880 .12217  .12104 .11991 .11878 .11766 
89 ri655 Velde Sedd4e29 e817 L206 .11093 .10981 .10870 .10759 .10647 
0.90 |—0.10536 .10425 .10314 .10203 .10093 .09982 .09872 .09761 .09651 .09541 
91 .09431 .09321 .09212 .09102 .08992 .O8883  .08744 .08665 .08556  .08447 
.92 .08338 .08230 .08121 .08013 .07904 .07796 .07688 .07580 .07472 .07365 
.93 .07257 .07150 .07042 .06935 .06828 .06721 .06614 .06507 .06401 .06294 
.94 .06188 .06081 .05975 .05869 .05763 .05657  .05551  .05446 =.05840 =. 05235 
55) .05129 .05024 .04919 (04814 .04709 .04604 .04500 .04895 .04291  .04186 
96 .04082 .03978 .03874 .03770 .03666 .03563 .03459 .03356 .03252 .03149 
97 .03046 .02943 .02840 .02737 .02634 02532 02429 .02327 .02225 .02122 
.98 .02020 .01918 .01816 .01715 .01613 O1511 .01410 .013809 =.01207 = .01106 
.99 .01005 00904 .00808  .00702 00602 00501 00401 =.00800  =—.00200 =. 00100 














is given, add to the given logarithm log, 10, 2 log. 10, 3 log, 10, ete. 


2.30258 50930 
4.60517 01860 
= 6.90775 52790 
9.21034 03720 
= 11.51292 54650 


NATURAL OR NAPERIAN LOGARITHMS (Continued) 
To find the natural logarithm of a number which is yy, to, ropa etc. of a number whose logarithm 
is given, subtract from the given logarithm log, 10, 2 log, 10, 3 log, 10, etc. 
To find the natural logarithm of a number which is 10, 100, 1000, etc. times a number whose logarithm 


log. 10 
2 log. 10 
3 log. 10 
4 log. 10 
5 log. 10 


ll 


ll 


6 log. 10 = 


1 Morea, AMO) = 
Moma wae 
9 log, 10 
10 log. 10 


| 


See preceding table for logarithms for numbers between 0.000 and 0.999. 











13.81551 05580 
16.11809 56510 
18.42068 07440 
20.72326 58369 
23.02585 09299 











1.00—4.99 

N 0 1 2 3 4 5 6 7 8 9 
1.0 0.00000 .00995 .01980 .02956 .03922 04879 .05827 .06766 .07696 .08618 
nal .09531 .10486 .113833 .12222 .131038 13976 .14842 .15700 .16551 .17395 
2 .18232 .19062 .19885 .20701 .21511 22314 .23111 .23902 .24686 .25464 
3 .26236 .27003 .27763 .28518 .29267 30010 .30748 .31481 .32208 .32930 
4 .33647 .34359 .385066 .35767 36464 37156 .37844 .38526 .39204 .39878 
zz) 40547 .41211 .41871 (42527 .43178 43825 .44469 .45108 .45742 46373 
6 .47000 .47623 .48243 .48858 .49470 50078 .50682 .51282 .51879 .52473 
4 .538063 .538649 .54232 .54812 .55389 55962 .56531 .57098 .57661 .58222 
8 .58779 .59333 .59884 .60432 .60977 61519 .62058 .62594 .63127 .63658 
1!) .64185 .64710 .65233 .65752 .66269 66783 .67294 .67803 .68310 .68813 
2.0 0.69315 .69813 .70310 .70804 .71295 71784 1.72271 = .72755 =. 78237 =. 73716 
vl .74194 .74669 .75142 .75612 .76081 76547 = .77011_ =.77473 =. 779382 =. 78390 
2 .78846 .79299 .79751 .80200 .80648 81093 .81536 .81978 .82418 .82855 
3 .83291 .83725 .84157 .84587 .85015 85442 .85866 .86289 .86710 .87129 
4 .87547 .87963 .88377 .88789 .89200 89609 .90016 .90422 .90826 .91228 
5 .91629 .92028 .92426 .92822 93216 93609 .94001 .94391 .94779 .95166 
6 .95551 .95935 .96317 .96698 .97078 .97456 .97833 .98208 .98582 .98954 
oth .99325 .99695 *.00063 *.00430 *.00796 * 01160 *.01523 *.01885 *.02245 *.02604 
8 1.02962 .03318 .03674 .04028 .04380 04732 .05082 .05431 .05779 .06126 
ao .06471 .06815 .07158 .07500 .07841 08181 .08519 .08856 .09192 .09527 
3.0 1.09861 .10194 .10526 .10856 .11186 11514 .11841 .12168 .12493 .12817 
“il .13140 .13462 .18783 .14103 .14422 14740 .15057 .15373 .15688 .16002 
.2 .16315 .16627 .16938 .17248 .17557 17865 .18173 .18479 .18784 .19089 
3 219392" 19695." 19996 20297. 20597 20896 .21194 .21491 .21788 .22083 
4 .22378 .22671 .22964 .23256 .23547 23837 .24127 .24415 .24703 .24990 
oO .25276 .25562 .25846 .26130 .26413 26695 .26976 .27257 27536 .27815 
6 .28093 .28371 .28647 28923 .29198 29473 .29746 .30019 .30291 .30563 
tf .380833 .31103 .313872 .31641 .31909 32176 .32442 .32708 .32972 .33237 
8 .33500 .33763 .34025 .34286 .34547 34807 .35067 .385325 .35584 .35841 
9 .36098 .36354 .36609 .36864 .37118 373872 387624 .387877 .38128 .38379 
4.0 1.38629 .38879 .39128 .39377 .39624 39872 .40118 .40364 .40610 .40854 
al .41099 .41342 .41585 .41828 .42070 42311 .42552 .42792 .43031 .43270 
sh .48508 .438746 .438984 .44220 .44456 44692 .44927 .45161 .45395 .45629 
3 .45862 .46094 .46326 .46557 .46787 47018 .47247 .47476 .47705 =. 47938 
4 .48160 .48387 .48614 .48840 .49065 49290 .49515 .49739 .49962 .50185 
oO .50408 .50630 .50851 .51072 .51293 .61513 .51782 .51951- .52170 - .523888 
6 .52606 .52823 .53039 .538256 .53471 .538687 .538902 .54116 54330 . 54543 
50 .64756 .54969 .55181 .55393 . 55604 .65814 .56025 .56235 .56444 .56653 
8 .56862 .57070 .57277 .57485 .57691 .57898 .58104 .58309 .58515 .58719 
8 ,§8924 .59127 .59331 .59534 59737 .59939 .60141 .60342 .60543 .60744 
dF 


NATURAL OR NAPERIAN LOGARITHMS (Continued) 














A-98 


5.00-9.99 

dh) vende sleh 4 he ete oer oh Ree TR ee BD eR ee 
N 0 i 2 3 4 5 6 7 8 9 
.0 | 1.60944 61144 61343 .61542 61741 61939 .62137 .62334 .62531 . 62728 
al 62924 63120 63315 .63511 .63705 63900 .64094 64287 .64481 64673 
x 64866 .65058 65250 .65441 65632 65823 .66013 66203 .66393 . 66582 
3 66771 .66959 .67147 .67335 67523 67710 .67896 68083 .68269 . 68455 
4 68640 68825 .69010 .69194 . 69378 69562 .69745 .69928 .70111 .70293 
5 .70475 .70656 .70838 .71019 .71199 71380 .71560 .71740 .71919 .72098 
6 72277 .72455 .72633 .72811 72988 73166 .73342 .73519 .73695 .73871 
"7 74047 .74222 .74397 .74572.74746 74920 .75094 .75267 .75440 75613 
8 .75786 .75958 .76130 .76302  .76473 76644 .76815 .76985 .77156 .77326 
9 77495 .77665 77834 .78002 78171 .78339 .78507 .78675 .78842 .79009 
.0 | 1.79176 .79342 .79509 .79675  .79840 80006 .80171 80336 .80500 80665 
a 80829 80993 81156 81319 81482 81645 .81808 .81970 .82132 .82294 
eo 82455 82616 .82777 .82938 . 83098 83258 .83418 .83578 .83737 .83896 
3 84055 84214 84372 84530 84688 84845 .85003 .85160 .85317 .85473 
A .85630 85786 85942 86097 .86253 86408 .86563 .86718 .86872 .87026 
5 .87180 .87334 .87487 .87641 .87794 87947 .88099 88251 .88403 88555 
6 .88707  .88858 .89010 .89160 .89311 89462 .89612 89762 .89912 .90061 
a 90211 90360 90509 .90658 90806 90954 91102 .91250 .91398 91545 
8 91692 .91839 91986 .92132 .92279 92425 .92571 92716 .92862 .93007 
9 93152 .93297 93442 .93586 93730 93874 .94018 .94162 .94305 .94448 
.0 | 1.94591 .94734 94876 .95019 95161 95303 .95445 95586 .95727  .95869 
i 96009 96150 .96291 .96431 96571 96711 .96851 96991 .97130 .97269 
2 97408 97547 97685 .97824 97962 98100 .98238 98376 .98513 98650 
3 98787 98924 99061 99198 99334 99470 99606 99742 .99877 *.00013 
4 | 2.00148 00283 00418 .00553 00687 00821 .00956 01089 01223 .01357 
5 01490 01624 .01757 .01890 02022 02155 .02287 02419 .02551 02683 
6 02815 02946 08078 .03209 03340 03471 .03601 03732 .03862 03992 
Ey) 04122 04252 04381 .04511 04640 04769 .04898 05027 .05156 05284 
8 05412 05540 05668 .05796 05924 06051 06179 06306 .06433  .06560 
9 06686 .06813 06939 07065 .07191 07317 .07443 .07568 .07694 .07819 
.0 | 2.07944 08069 .08194 .08318 08443 08567 08691 08815-08939 .09063 
oe 09186 09310 09433 09556 09679 09802-09924 .10047 .10169 10291 
e 10413 10535 10657 10779 +. 10900 11021 .11142 11263 .11384 .11505 
3 11626 11746 .11866 11986 12106 12226 .12346 .12465 12585 .12704 
A .12823  .12942 .13061 .13180 13298 13417 13535 .13653 .18771 . 18889 
5 14007 14124 14242 14359 14476 14593 14710 .14827 14943. 150€0 
6 15176. 15292 15409 15524 15640 15756-15871 .15987 16102. 16217 
x .16332 .16447  .16562 .16677 .16791 16905 .17020 .17134 .17248 .17361 
8 17475 17589 .17702 .17816 .17929° || .18042 18155 .18267 .18380 . 18493 
9 18605 .18717 18830 .18942 .19054 19165 19277 .19389 .19500 19611 
.0 | 2.19722 19834 .19944 20055 . 20166 20276-20387 .20497  .20607  . 20717 
al 20827 .20937 21047 21157. 21266 .21375 21485 21594. 2170321812 
2 21920 22029 .22138 .22246 22354 22462 22570 .22678 .22786 22894 
3 .23001  .23109 23216 23324 .2343 23538 23645 .23751 .23858 23965 
A 24071 .24177 24284 24300 24496 .24601 .24707 .24813  .24918 .25024 
5 25129 25234 25339 25444 25549 25654 .25759 .25863 .25968 . 26072 
6 .26176 .26280 26384 26488 26592 26696 26799 .26903 27006. 27109 
af 27213 27316 .27419 .27521 27624 .27727 27829 27932 28034 28136 
8 28238 28340 28442 28544 28646 .28747 28849 28950 29051 29152 
9 29253 20354 20455 20556 29657 .29757 29858 .29958 .30058 30158 


NATURAL OR NAPERIAN LOGARITHMS (Continued) 











Constants 

log. 10 = 2.30258 50930 6 log. 10 = 13.81551 05580 

2 loge. 10 = 4.60517 01860 7 log. 10 = 16.11809 56510 

3 log. 10 = 6.90775 52790 8 log. 10 = 18.42068 07440 

4 log. 10 = 9.21034 03720 9 log. 10 = 20.72326 58369 

5 log. 10 = 11.51292 54650 10 log, 10 = 23.02585 09299 

10.0—49.9 
N 0 1 2 3 4 5 6 7 8 9 

10 2.30259 .31254 (32289 33214 34181 35138 36085 37024 37955 38876 
11 39790 .40695 .41591 .42480 .43361 44235 .45101 .45959 .46810 .47654 
i, 48491 (49321 50144 .50960 51770 52573 53370 54160 54945 65723 
13 56495 .57261 .58022 .58776 .59525 60269 .61007 .61740 .62467 .63189 
14 63906 .64617 .65324 .66026 .66723 67415 .68102 .68785 .69463 .70136 
15 70805: .71469 .721380 .72785 .73437 (4084 suet4 (27 eps COSOO nes (O00 116682 
16 1(259  .77882. 78501279117) =. 79728 80336 .80940 .81541 .82138 .82731 
17 83321 .83908 .84491 .85071 .85647 86220 .86790 .87356 .87920 .88480 
18 89037 .89591 .90142 .90690 .91235 91777 .92316 .92852 .93386 .93916 
19 94444 (94969 .95491 .96011 .96527 97041 .97553 .98062 .98568 .99072 
20. 2.99573 *.00072 *.00568 *.01062 *.01553 02042 *.02529 *.03013 *.03495 *.03975 
21 3.04452 .04927 .05400 .05871 .06339 06805 .07269 .07731 .08191 .08649 
22 09104 09558 10009 .10459 10906 T1852 11795 12236 12676 13114 
28 13549 .13983 14415 .14845 15274 15700 16125 16548 16969 17388 
24 17805 .18221 18635 .19048 19458 19867 20275 20680 21084 21487 
25 21888 .22287 .22684 .23080 .23475 23868 .24259 .24649 .25037 .25424 
26 25810526194 (36576) 26957) 273386 27714 .28091 .28466 .28840 .29213 
Za 29584 .29953 .30322 .30689 .31054 31419 .31782 .32143 .32504 .32863 
28 33220 .33577 .33932 .34286 .34639 34990 .35341 .35690 .36038 .36384 
29 36730 .37074 .37417 .37759 .38099 38439 .38777 .39115 .39451 .39786 
30 3.40120 40453 40784 .41115 41444 41773 .42100 42426 .42751 43076 
31 43399 .43721 .44042 .443862 .44681 44999 .45316 .45632 .45947 .46261 
32 46574 .46886 .47197 .47507 .47816 48124 .48431 .48738 .49043 .49347 
33 49651 .49953 .50255 .50556 .50856 51155 751458 9.51750" 252046 | 52342 
34 526380) 52990) sos2zZa 2da0lon .05806 54096 .543885 .54674 .54962 .55249 
35 55535 .55820 .56105 .56388 .56671 56953 .57235 ~.57515. .57795 =. 58074 
36 58352 .58629 .58906 .59182 .59457 59731 .60005 .60278 .60550 .60821 
37 61092 .61362 .61631 .61899 .62167 62434 .62700 .62966 .63231 .63495 
38 63759 .64021 .64284 .64545 .64806 65066 .65325 .65584 .65842 .66099 
39 66356 .66612 .66868 .67122 .67377 67630 .67883 .68135 .68387 .68638 
40 3.68888 .69138 .69387 .69635 .69883 (OLSO Mea OS (mem hOOLS tee CUSOS meet Lil 
41 71357 +.71601 .71844 .72086 .72328 72569 .72810 .73050 .73290 .73529 
42 73767 .74005 .74242 .74479 .74715 74950 .75185 .75420 .75654 .75887 
43 76120 .76352 .76584 .76815 .77046 T1206) (506) e113). 11903 (S10 
44 78419 .78646 .78872 .79098 .79324 79549 .79773 .79997 .80221 .80444 
45. .80666 .80888 .81110 .81331 .81551 .81771 .81991 .82210- .82428 .82647 
46. 82864 .83081 .83298 .83514 .83730 83945 .84160 .84374 .84588 .84802 
47. 85015 .85227 .85439 .85651 .85862 .86073 .86283° .86493 .86703 .86912 
48. .87120 .87328 .87536 .87743 .87950 .88156 .88362 .88568 .88773 .88978 
49. 89182 .89386 .89589 .89792 .89995 .90197 .90399 .90600 .90801 .91002 
a | ee eee 





NATURAL OR NAPERIAN LOGARITHMS (Continued) 








A-100 








50.0-99.9 

oe 
N 0 1 2 3 4 5 6 7 8 9 
50. | 3.91202 .91402 .91602 .91801 .91999 || .92197 .92395 .92593 .92790 92986 
al 93183 93378 .93574 .93769 .93964 || 94158 .94352 .94546 .94739 94932 
52. 95124 95316 .95508 .95700 .95891 || .96081 .96272 .96462 .96651 .96840 
53. 97029 .97218 .97406 .97594 .97781 || .97968 .98155 98341 98527 98713 
54. 98898 .99083 .99268 .99452 99636 || .99820 *.00003 *.00186 *.00369 *.00551 
55. | 4.00733 .00915 .01096 .01277 .01458 || .01638 .01818 .01998 .02177 .02356 
56. 02535 .02714 .02892 .03069 .03247 || .03424 03601 .03777 .03954 04130 
87, 04305 04480 .04655 04830 .05004 || .05178 05352 .05526 05699 05872 
58. 06044 06217 .06389 06560 .06732 || .06903 .07073 .07244 .07414 .07584 
59. 07754 .07923 .08092 .08261 .08429 || .08598 .08766 .08933 .09101 . 09268 
60. | 4.09434 .09601 .09767 .09933 .10099 || .10264 .10429 .10594 .10759 10923 
61. 11087 11251. .11415 .11578 11741 |] .11904 12066 .12228 .12390 12552 
62. 12713 .12875  .13036 .13196 13357 || .13517  .13677 .13836 13996. 14155 
63. 14313 .14472 14630 .14789 14946 || .15104 15261 15418 .15575 15732 
64. 15888 .16044 .16200 16356 16511 || .16667 .16821 16976 .17131 17285 
65. 17439 .17592 .17746 .17899 .18052 || .18205 .18358 .18510 .18662 .18814 
66. 18965 19117 .19268 .19419 .19570 || .19720 .19870 .20020 .20170 .20320 
67. 20469 20618 20767 20916 21065 || .21213 21361 21509 .21656 21804 
68. 21951 22098 .22244 22391 .22537 || .22683 .22829 22975 .23120 . 23266 
69. 23411 23555 23700 23844 23989 || .24133 24276 24420 24563 24707 
70. | 4.24850 .24992 .25135 .25277 .25419 || .25561 25703 25845 25986 26127 
71. 26268 26409 26549 26690 .26830 || .26970 .27110 .27249 .27388 27528 
wah .27667 27805 27944 28082 28221 || .28359 .28496 28634 .28772 28909 
73. 29046 29183 .29320 29456 .29592 || .29729 29865 30000 .30136 30271 
74. .30407 30542 30676 30811 .30946 || .31080 .31214 31348 31482 31615 
75. .31749 31882 32015 .32149 .32281 || .32413 32546 .32678 .32810 32942 
76. .33073 33205 33336 33467 33598 || .33729 33860 33990 34120 34251 
77. 34381 34510 .34640 34769 .34899 || 35028 35157 35286 35414 35543 
78. .35671 .35800 35927 36055 .36182 || .36310 .36437 36564 36691 36818 
79. .36945 37071 .37198 .37324 .37450 || .37576 .37701 .37827 .37952 38078 
80. | 4.38203 .38328 .38452 .38577 .38701 |) .38826 38950 .39074 39198-39321 
81. 39445 39568 39692 39815 .39938 || .40060 40183 .40305 40428 40550 
82. 40672 40794 40916 .41037 .41159 || .41280 41401 .41522 41643. 41764 
83. 41884 .42004 .42125 .42245 42365 || .42485 .42604 .42724 .42843 42963 
84, 43082 43201 43319 .43438 43557 || 48675 4379343912 44030. 44147 
85. 44265 44383 44500 .44617 .44735 || .44852 44969 45085 45202 45318 
86. 45435" 45551 45667 .45783 45899 || .46014 46130 46245 .46361 . 46476 
87. 46591 46706 .46820 .46935 .47050 || .47164 .47278 .47392 .47506 .47620 
88. 47734 47847 .47961 .48074 .48187 |] .48300 48413 .48526 48639 . 48751 
89. 48864 48976 49088 49200 .49312 || 49424 49536 49647 49758 . 49870 
90. | 4.49981 .50092 50203 .50314 .50424 || 50535 .50645 50756 50866 50976 
91. 51086 51196 51305 51415 51525 |] 51634 51743 5185251961 52070 
92. .52179 52287 52396 52504 .52613 |] .52721 52829 .52987 53045 . 53152 
93. .53260  .53367 53475-53582 53689 || .53796 53903 54010 54116 54223 
94. 54329 54436 54542 54648 54754 || 54860 54966 .55071 55177 55282 
95. .55388 55493 .55598 .55703 55808 |] 55913 .56017 56122 56226 56331 
96. .56435 56539 56643 56747 56851 || 56954-57058 .57161 57265 57368 
97. .57471.57574 57677 .57780 57883 || .57985 .58088 58190 58292 58395 
98. .58497 58599 58701 5880258904 || .59006 59107 .59208 59310-59411 
99. 59512 59613 5971459815 .59915 || .60016 .60116 .60217 60317 60417 


NATURAL OR NAPERIAN LOGARITHMS (Continued) 





0-499 

ce err 

N 0 1 2 3 t 5 6 7 8 ) 
0 —« 0.00000 0.69315 1.09861 .38629 .60944 .79176 .94591 *.07944 *.19722 
1 2.30259 .39790 .48491 .56495 .63906 .70805 .77259 .83321 .89037 .94444 
2 .99573 *.04452 *.09104 *.13549 *.17805 * 21888 *.25810 *.29584 *.33220 *.36730 
3 3.40120 .43399 .46574 .49651 .52636 .555385 .58352 .61092 .63759 .66356 
4 .68888 .71357 .73767 .76120 .78419 .80666 .82864 .85015 .87120 .89182 
5 .91202 .93183 .95124 .97029 .98898 * 00733 .*02535 *.04305 *0.6044 *.07754 
6 4.09434 .11087 .12713 .14313 .15888 .17439 .18965 .20469 .21951 .23411 
7 .24850 .26268 .27667 .29046 .30407 .31749 = .33073 =.34381 =.35671 . 36945 
8 .388203 .39445 .40672 .41884 .43082 .44265 .45435 .46591 .47734 48864 
9 .49981 .51086 .52179 .53260 .54329 .56388 .56435 .57471 .58497 .59512 
10 4.60517 .61512 .62497 .63473 .64439 .65396 .66344 .67283 .68213 .69135 
11 .70048 .70953 .71850 .72739 .73620 .(4493  .75359 .76217 .77068 .77912 
12 .78749 .79579 .80402 .81218 .82028 .82831 .83628 .84419 .85203 .85981 
13 .86753 .87520 .88280 .89035 .89784 .90527 .91265 .91998 .92725 .93447 
14 .94164 .94876 .95583 .96284 .96981 .97673 .98361 .99043 .99721 *.00395 
15 5.01064 .01728 .02388 .03044 .03695 .04343 .04986 .05625 .06260 .06890 
16 .07517 .08140 .08760 .09375 .09987 .10595 .11199 .11799 (12396 .12990 
iby, .138580 .14166 .14749 .15329 .15906 .16479 .17048 .17615 .18178 .18739 
18 .19296 .19850 .20401 .20949 .21494 .22036 .22575 .23111 .23644 .24175 
19 .24702 = .25227 §=.25750 + .26269 .26786 .27300 .27811 .28320 .28827 .29330 
20 5.29832 .30330 .30827 .31321 .31812 .382301 .32788 .33272 .33754 .34233 
21 .384711 .35186 .35659 .36129 .36598 .37064 .37528 .37990 .38450 .38907 
22 .39363 .39816 .40268 .40717 .41165 .41610 .42053 .42495 .42935 .43372 
23 .43808 .44242 144674 .45104 .45532 .45959 .46383 .46806 .47227 .47646 
24 .48064 .48480 .48894 .49306 .49717 .50126 .50533 .50939 151343 .51745 
25 .62146 .52545 .52943 .53339 . 53733 .54126 .54518 .54908 .55296 .55683 
26 .56068 .56452 .56834 .57215 .57595 .57973 .58350 .58725 .59099 .59471 
27 .59842 .60212 .60580 .60947 .61313 .61677 .62040 .62402 .62762 .63121 
28 .63479 .63835 .64191 .64545 .64897 .65249 .65599 .65948 .66296 .66643 
29 .66988 .67332 .67675 .68017 .68358 .68698 .69036 .69373 .69709 .70044 
30 5.70378 .70711 .71043 .71373 .71703 .72031 .72359 .72685 .73010 .73334 
31 .73657 .73979 .74300 .74620 .74939 .75257 =.75574 ~=.75890 =. 76205 =. 76519 
32 .76832 .77144 .77455  .77765 .78074 .78383 .78690 .78996 .79301 .79606 
33 .79909 .80212 .80513 .80814 .81114 .81413 .81711 .82008 .82305 .82600 
34 .82895 .83188 .83481 .83773 .84064 .84354 .84644 .84932 .85220 .85507 
35 .85793 .86079 .86363 .86647 .86930 .87212 .87493 .87774 .88053 .88332 
36 .88610 .88888 .89164 .89440 .89715 .89990 .90263 .90536 .90808 .91080 
37 .91350 .91620 .91889 .92158 .92426 .92693 .92959 .93225 .93489 .93754 
38 .94017 .94280 .94542 .94803 .95064 .95324 .95584 .95842 .96101 .96358 
39 .96615 .96871 .97126 .97381 .97635 .97889 .98141 .98394 .98645 .98896 
40 5.99146 .99396 .99645 .99894 *.00141 * 00389 *.00635 *.00881 *.01127 *.01372 
41 6.01616 .01859 .02102 .02345 .02587 .02828 .03069 .03309 .03548 .03787 
42 .04025 .04263 .04501 .04737 .04973 .05209 .05444 .05678 .05912 .06146 
43 .06379 .06611 .06843 .07074 .07304 .075385 .07764 .07993 .08222 .08450 
44 .08677 .08904 .09131 .09357 .09582 .09807  .10032 .10256 .10479 .10702 
45 .10925 .11147 .11368 .11589. .11810 .12080 .12249 .12468 .12687 .12905 
46 .18123 .13340 .13556 .13773 .13988 .14204 .14419 .14633 .14847 .15060 
47 .15273 .15486 .15698 .15910 .16121 POSSI O54 2 me G752) O96 lei O 
48 .17379 .17587 =. 17794 §.18002 ~~ . 18208 .18415 .18621 .18826 .19032 .19236 
49 .19441 .19644 .19848 .20051 .20254 .20456 .20658 .20859 .21060 .21261 











Lee eS EE eel 
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NATURAL OR NAPERIAN LOGARITHMS (Continued) 








A-102 








500-999 

ee eee 
N 0 1 2 3 4 5 6 7 8 9 
50 6.21461 .21661 .21860 22059. .22258 22456 .22654 .22851 .23048 .23245 
51 .23441 .23637 .23832 .24028 .24222 .24417 .24611 .24804 .24998 .25190 
52 .25383 25575) .25767 .25958' 26149 .26340 .26530 .26720 .26910 .27099 
53 .27288 .27476 .27664 .27852 .28040 .28227 .28413 .28600 .28786 .28972 
54 .29157 .29842 .29527 .29711 .29895 .30079 .30262 .30445 .30628 .30810 
55 .380992 31173 =.313855 =.315386 =. 31716 .81897 .32077 .382257 .32436 .32615 
56 .82794 .32972 .33150 .33328 .33505 .33683 .33859 .34036 .34212 .34388 
57 .384564 .34739 .34914 .35089 35263 .354387 .35611 .35784 .35957 .36130 
58 .386303 .36475 .36647 .36819 .36990 .387161 .37332 .37502 .37673 37848 
59 .388012 .38182 38351 .38519 .38688 .38856 .39024 .39192 .39359 .39526 
60 6.30693 .39859 .40026 .40192 .40357 .40523 .40688 .40853 .41017 .41182 
61 .41346 .41510 .41673 .41836 .41999 .42162 .42325 .42487 .42649 .42811 
62 .42972 .43133 .438294 .43455 .43615 .43775 .43935 .44095 .44254 .44413 
63 .44572 .44731 .44889 (45047 .45205 .45362 .45520 .45677 .45834 .45990 
64 .46147 .46303 .46459 .46614 .46770 .46925 .47080 .47235 .47389 .47543 
65 .47697 .47851 .48004 .48158 .48311 .48464 .48616 .48768 .48920 .49072 
66 .49224 (49375 .49527 .49677 .49828 .49979 .50129 .50279 .50429 .50578 
67 .560728 .50877 .51026 .51175 51323 .51471 .51619 .51767 .51915 .52062 
68 .52209 .52356 .52503 .52649 .52796 .52942 .53088 .53233 .53379 .53524 
69 .538669 .53814 .53959 .54103 .54247 .5643891 .54535 .54679 .54822 .54965 
70 6.55108 .55251  .55393 .55536 .55678 .55820. .55962 56103 = .56244 =. 56386 
71 .56526 .56667 .56808 .56948 .57088 .57228 .57368 .57508 .57647 .57786 
72 .57925 .58064 .58203 .58341. .58479 .58617 .58755 .58893 .59030 .59167 
73 .59304 .59441 .59578 .59715 .59851 .59987 .60123 .60259 .60394 .60530 
74 .60665 .60800 .60935 .61070 .61204 .61338 .61473 .61607 .61740 .61874 
75 .62007 .62141 .62274 .62407 .62539 .62672 .62804 .62936 .63068 .63200 
76 .63332 .63463 .63595 .63726 63857 .638988 .64118 .64249 .64379 .64509 
77 .64639 .64769 .64898 .65028 .65157 .65286 .65415 .65544 .65673 65801 
78 .65929 .66058 .66185 .66313 .66441 .66568 .66696 .66823 .66950 .67077 
79 .67203 .67330 .67456 .67582 .67708 .67834 .67960 .68085 .68211 .68336 
80 6.68461 .68586 .68711 .68835 .68960 .69084 .69208 .69332 .69456 .69580 
81 .69703 .69827 .69950 .70073 .70196 .70319 .70441 .70564 .70686 .70808 
82 .709380 .71052 .71174 =.71296 = .71417 .71588 .71659 .71780 .71901 .72022 
83 .72143 .72263 =.72383 =.72503 =. 72623 .72743 .. .72863 .72982 .73102 .73221 
84 .73340 .73459 .73578 .73697 .73815 .73934 .74052 .74170 .74288 .74406 
85 .74524 .74641 .74759 .74876 .74993 75110 = .75227 =.753844 «4.75460 8.75577 
86 .75693 .75809 .75926 .76041 .76157 .76273 .76388 .76504 .76619 .76734 
87 .76849 .76964 .77079 .77194 .77308 lazer ag (OO a1 hOSls C4169  . 1878 
88 .77992 .78106 .78219 .78333 .78446 .78559 .78672 .78784 .78897 .79010 
89 219122 =.79234 .793847 .79459 .79571 .79682 .79794 .79906 .80017 .80128 
90 6.80239 .80351 .80461 .80572 .80683 .80793 .80904 .81014 .81124 .81235 
91 .81344 .81454 .81564 .81674 .81783 .81892 .82002 .82111 .82220 .82329 
92 .82437 .82546 .82655 .82763 .82871 .82979 .83087 .83195 .83303 .83411 
93 .83518 .83626 83733 .83841 .83948 .84055 .84162 .84268 .84375 .84482 
94 .84588 .84694 .84801 .84907 .85013 .85118 .85224 .85330 .854385 .85541 
95 .85646 .85751 .85857 =.85961 =. 86066 .86171 .86276 .86380 .86485 .86589 
96 .86693 .86797 86901 .87005 .87109 .87213 .87316 .87420 .87523 .87626 
97 .87730  .87833 .87936 .88038 .88141 .88244 .88346 .88449 .88551 .88653 
98 .88755 .88857 .88959 .89061 .89163 .89264 .89366 .89467 .89568 .89669 
99 .89770 .89871 .89972 .90073 .90174 .90274 .90375 .90475 .90575 .90675 


EXPONENTIAL FUNCTIONS 





x Ge Logi (e*) exe Hp er Logio(e*) Cau 
0.00 1.0000 0.00000 1.000000 0.50 1.6487 0.21715 0.606531 
0.01 1.0101 .00434 0.990050 0.51 1.6653 22149 . 600496 
0.02 1.0202 00869 . 980199 O52 1.6820 22588 .§94521 
0.03 1.0305 .018038 . 970446 0.53 1.6989 23018 . 588605 
0.04 1.0408 .01737 . 960789 0.54 1.7160 23452 . 582748 
0.05 1051S] VONOZ1TL 0.951229 0.55 1.7333 0.23886 0.576950 
0.06 1.0618 .02606 .941765 0.56 i, 7451077 24320 .571209 
0.07 1.0725 03040 . 932394 0.57 1.7683 24755 . 565525 
0.08 1.08383 03474 . 923116 0.58 1.7860 . 25189 . 559898 
0.09 1.0942 .03909 . 913931 0.59 1.8040 25623 554327 
0.10 1.1052 0.04343 0.904837 0.60 1.8221 0.26058 0.548812 
0.11 1.1163 04777 . 895834 0.61 1.8404 . 26492 . 543351 
0.12 Lelie .05212 . 886920 0.62 1.8589 . 26926 . 5387944 
0.13 1.1388 05646 .878095 0.63 1.8776 27361 . 5382592 
0.14 1.1503 .06080 . 869358 0.64 1.8965 . 27795 . 527292 
0.15 1.1618 0.06514 0.860708 0.65 1.9155 0.28229 0.522046 
0.16 10735 . 06949 . 852144 0.66 1.9348 . 28663 .516851 
0.17 1.1853 .07383 . 843665 0.67 1.9542 . 29098 .511709 
0.18 bea ee .07817 . 835270 0.68 1.9739 . 29532 . 506617 
0.19 1.2092 .08252 .826959 0.69 1.9937 . 29966 . 501576 
0.20 1.2214 0.08686 0.818731 0.70 2.0138 0.30401 0.496585 
0.21 1.2337 .09120 .810584 0.71 2.0340 . 380835 .491644 
Q722 1.2461 09554 . 802519 OL 2.0544 . 31269 .486752 
0.23 1.2586 .09989 . 794534 0.73 250 fon .31703 .481909 
0.24 1 2742 . 10423 . 786628 0.74 2.0959 . 32138 .477114 
0.25 1.2840 0.10857 0.778801 0.75 2.1170) On 3s2o72 0.472367 
0.26 1.2969 . 11292 hO52 0.76 271383 . 33006 . 467666 
OR27 1.3100 .11726 . 763379 Onna 2.1598 33441 . 463013 
0.28 17323 . 12160 . 755784 0.78 DaVsn . 33875 . 458406 
0.29 1.3364 . 12595 . 748264 0.79 2.2034 . 384309 .453845 
0.30 1.3499 0.13029 0.740818 0.80 2.2255 0.34744 0.449329 
0.31 1.3634 . 13463 . 733447 0.81 2.2479 .385178 .444858 
0.32 1.3771 . 13897 . 726149 0.82 2.2705 . 35612 440432 
0.33 1.3910 . 14332 . 718924 0.83 2.2933 . 36046 . 436049 
0.34 1.4049 . 14766 .711770 0.84 2.3164 36481 .431711 
0.35 1.4191 0.15200 0.704688 0.85 2.3396 0.36915 0.427415 
0.36 1.4333 . 15635 .697676 0.86 23632 37349 .423162 
0.37 1.4477 . 16069 .690734 0.87 2.3869 .387784 .418952 
0.38 1.4623 . 165038 . 683861 0.88 2.4109 . 38218 .414783 
0.39 1.4770 . 16937 .677057 0.89 2.4351 . 38652 .410656 
0.40 1.4918 0.17372 0.670320 0.90 2.4596 0.39087 0.406570 
0.41 1.5068 . 17806 . 663650 0.91 2.4843 .39521 .402524 
0.42 1io220 . 18240 .657047 0.92 2.5093 .389955 . 3898519 
0.43 1.5373 . 18675 . 650509 0.93 2.5345 .40389 .394554 
0.44 L277 .19109 . 644036 0.94 2.5600 40824 . 390628 
0.45 1.5683 0.19543 0.637628 0.95 2.5857 0.41258 0.386741 
0.46 1.5841 .19978 . 631284 0.96 DD Opie) .41692 . 382893 
0.47 1.6000 . 20412 . 625002 0.97 2.6379 .42127 . 379083 
0.48 1.6161 . 20846 .618783 0.98 2.6645 42561 .375311 
0.49 1.6323 . 21280 . 612626 0.99 2.6912 .42995 LOMloal 
0.50 16487" 20. 21705 0.606531 1.00 2.7183 0.43429 0.367879 
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EXPONENTIAL FUNCTIONS (Continued) 


























© et Logio(e”) e* Logio(e”) e-2 
1.00 2.7183 0.438429 0.367879 0.65144 . 223130 
1.01 2.7456 43864 . 364219 .65578 . 220910 
1.02 Pa avs 44298 . 360595 .66013 . 218712 
1.03 2.8011 44732 .357007 66447 216536 
1.04 2.8292 .45167 353455 66881 214381 
1.05 2.8577 0.45601 0.349938 .67316 . 212248 
1.06 2.8864 .46035 346456 .67750 . 210136 
1507 2.9154 .46470 . 343009 .68184 . 208045 
1.08 2.9447 .46904 . 339596 .68619 . 205975 
1.09 2.97438 47338 . 336216 .69053 . 203926 
1.10 3.0042 0.47772 0.332871 . 69487 . 201897 
aa! 38.0344 .48207 . 3829559 69921 . 199888 
1.12 3.0649 .48641 . 326280 . 70356 . 197899 
1.13 3.0957 .49075 323033 . 70790 . 195930 
1.14 3.1268 ~49510 .319819 .71224 . 193980 
1.15 3.1582 0.49944 0.316637 .71659 . 192050 
1.16 3.1899 . 50378 313486 . 72093 .190139 
1.17 392220 . 50812 . 310367 12527 . 188247 
1.18 3.2544 .51247 . 307279 . 72961 . 186374 
1.19 3.2871 .51681 . 3804221 . 73396 . 184520 
1.20 373201 0452105 0.301194 . 73830 . 182684 
ily, 21 3.3535 . 52550 . 298197 74264 . 180866 
ie 3.3872 . 52984 . 295230 . 74699 .179066 
1.23 3.4212 . 53418 292293 . 75133 .177284 
1.24 3.4556 53853 . 289384 . 75567 175520 
1.25 3.4903 0.54287 0.286505 . 76002 173774 
1.26 3.5254 .54721 . 283654 76436 . 172045 
1527 3.5609 . 55155 . 280832 . 76870 .170333 
1.28 3.5966 . 55590 . 278037 .77304 . 168638 
1.29 3.6328 56024 peat .77739 . 166960 
1.30 3.6693 0.56458 0.272532 .78173 . 165299 
iol 3.7062 . 56893 . 269820 . 78607 . 163654 
1532 3.7434 HY BPA 267135 . 79042 . 162026 
1e33 3.7810 .57761 264477 . 79476 . 160414 
1.34 3.8190 .58195 . 261846 .79910 . 158817 
1.35 3.8574 0.58630 0.259240 80344 1 5aeow 
1.36 3.8962 59064 . 256661 .80779 . 155673 
1.37 3.9354 . 59498 . 254107 .81213 .154124 
1.38 3.9749 .59933 . 251579 81647 . 152590 
1.39 4.0149 . 60367 . 249075 . 82082 .151072 
1.40 4.0552 0.60801 0.246597 .82516 . 149569 
1.41 4.0960 61236 . 244143 .82950 . 148080 
1.42 4.1371 .61670 241714 83385 . 146607 
1.43 4.1787 . 62104 . 239309 .83819 . 145148 
1.44 4.2207 62538 . 236928 84253 . 143704 
1.45 4.2631 0.62973 0.234570 84687 . 142274 
1.46 4.3060 63407 . 232236 .85122 . 140858 
1.47 4.3492 . 63841 . 229925 85556 . 1389457 
1.48 4.3929 . 64276 . 227638 . 85990 . 138069 
1.49 4.4371 .64710 . 225873 86425 . 136695 
1.50 4.4817 0.65144 0.223130 .86859 . 185335 
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EXPONENTIAL FUNCTIONS (Continued) 


ey Logio(e”) e-# Logi,(e”) e? 





.38891 0.86859 . 135335 
.4633 .87293 . 133989 
. 9383 87727 . 132655 
.6141 . 88162 . 131336 
. 6906 . 88596 . 130029 


08574 .082085 
. 09008 .081268 
09442 . 080460 
09877 .079659 
.10311 .078866 


aN 


. 7679 .89030 .128735 
. 8460 . 89465 . 127454 
9248 .89899 . 126186 
0045 . 90333 . 124930 
0849 . 90768 . 123687 


10745 078082 
11179 .077305 
. 11614 .076536 
. 12048 075774 
. 12482 .075020 


wos NONwWNW WN 


NNN 


oo 


wo bd bv 


1662 .91202 . 122456 
2482 . 91636 . 121238 
3311 .92070 . 120032 
4149 . 92505 . 118837 
4994 . 92939 . 117655 


. 12917 074274 
.13351 .073535 
. 138785 .072803 
EPA) .072078 
. 14654 .071361 





5849 . 93373 . 116484 
6711 . 93808 . 115325 
7583 . 94242 . 114178 
8463 . 94676 . 118042 
9352 .95110 LEO 7, 


. 15088 .070651 
. 15522 . 069948 
. 15957 . 069252 
. 16391 . 068563 
. 16825 .067881 





. 17260 .067206 
. 17694 066537 
. 18128 .065875 
. 18562 .065219 
. 18997 .064570 


0250 . 95545 . 110803 
1157 .95979 . 109701 
2073 .96413 . 108609 
2999 . 96848 . 107528 
3933 . 97282 . 106459 


.19431 .063928 
. 19865 . 063292 
. 20300 . 062662 
20734 . 062039 
.21168 .061421 


4877 .97716 . 105399 
5831 .98151 . 104350 
6794 . 98585 . 103312 
7767 . 99019 . 102284 
8749 . 99453 . 101266 


. 9742 . 99888 . 100259 
.074 . 00322 .099261 
.176 .00756 . 098274 
.278 .01191 .097296 
381 .01625 .096328 


ODDO DO DHDDHOH WOnmDmMDWOwmW WomDnDmnnwnwo ow 


. 21602 .060810 
. 22037 .060205 
. 22471 .059606 
. 22905 .059013 
. 23340 058426 


co) 


ell ell el et 
Se ae 


23774 057844 
. 24208 .057269 
. 24643 . 056699 
. 25077 .056135 
.25511 .055576 


.486 02059 .095369 
.o91 02493 .094420 
BOOT . 02928 .093481 
.805 .03362 .092551 
.913 .03796 .091630 





il oat oe 
Ss Soro oS 


. 25945 .055023 
. 26380 054476 
. 26814 .053934 
. 27248 .053397 
. 27683 .052866 


023 04231 .090718 
.134 04665 .089815 
246 .05099 . 088922 
359 05534 .088037 
473 .05968 .087161 


a a 
ra a ae ee 


.28117 . 052340 
. 28551 .051819 
. 28985 .051303 
. 29420 .050793 
. 29854 .050287 


.588 06402 . 086294 
705 06836 085435 
822 07271 .084585 
.941 .07705 083743 
.061 .08139 .082910 


ae ay 
LO le 


2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
7a 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
2. 
Pe 
2. 
2. 
2. 
Ay. 
2. 
2. 
2. 
2. 
Py 
2. 
2. 
2. 


w NOnwnwnw Ww NOwnw Ww Wb NoOnwwhd Wb Nw Ww WW NOwWw Ww bv LORE NO WOE Wo) Nw nd Ww be Own wd Ww 


.182 08574 .082085 30288 049787 


lead 
w 

















A-105 


EXPONENTIAL FUNCTIONS (Continued) 






















Logio(e”) Ga x e* Logio(e”) C= 
3.00 . 80288 .049787 3.50 33.115 1.52003 0.030197 
3.01 380723 049292 3.51 33.448 1.52437 .029897 
3.02 .31157 .048801 3,52 33.784 1.52872 .029599 
3.03 .3 1591 . 048316 3.53 34.124 1.53306 029305 
3.04 . 382026 047835 3.54 34.467 1.53740 .029013 
3.05 . 32460 .047359 3.55 34.813 1.54175 0.028725 
3.06 382894 .046888 3.56 35.163 1.54609 . 028439 
3.07 33328 046421 3.57 35.517 1.55043 .028156 
3.08 . 383763 .045959 3.58 35.874 1.55477 .027876 
3.09 . 384197 . 045502 3.59 36.234 1.55912 .027598 
3.10 384631 . 045049 3.60 36.598 1.56346 0.027324 
3.11 . 385066 . 044601 3.61 36.966 1.56780 .027052 
3.12 . 385500 044157 3.62 37.338 © 1.57215 .026783 
3.13 . 85934 .043718 3.63 37 tisien 175764) .026516 
3.14 . 36368 . 043283 3.64 38.092 1.58083 .026252 
3.15 . 36803 042852 3.65 38.475 1.58517 0.025991 
3.16 387237 . 042426 3.66 38.861 1.58952 .025733 
3.17 37671 . 042004 3.67 39.252 1.59386 .025476 
3.18 . 38106 . 041586 3.68 39.646 1.59820 .025223 
3.19 . 388540 .041172 3.69 40.045 1.60255 .024972 
3.20 88974 . 040762 3.70 40.447 1.60689 0.024724 
3.21 . 389409 © .040357 I(t 40.854 1.61123 .024478 
B22); 39843 .039955 3.72 41.264 1.61558 .024234 
3.23 40277 .039557 3.73 41.679 1.61992 . 023993 
3.24 40711 .039164 3.74 42.098 1.62426 .023754 
3.25 .41146 .038774 3.75 42.521 1.62860 0.023518 
3.26 .41580 . 038388 3.76 42.948 1.63295 .023284 
3.27 .42014 . 038006 3.77 43.380 1.63729 . 023052 
3.28 .42449 .037628 3.78 43.816 1.64163 . 022823 
42883 . 037254 3209 44.256 1.64598 .022596 
.43317 .036883 3.80 44.701 1.65032 0.022371 
43751 .036516 3.81 45.150 1.65466 .022148 
.44186 .036153 3.82 45.604 1.65900 .021928 
. 44620 .035793 3.83 46.063 1.66335 .021710 
.45054 .035437 3.84 46.525 1.66769 .021494 
.45489 .035084 3.85 46.993 1.67203 0.021280 
.45923 . 034735 3.86 47.465 1.67638 .021068 
.46357 .034390 3.87 47.942 1.68072 .020858 
.46792 .034047 3.88 48.424 1.68506 .020651 
47226 .033709 3.89 48.911 1.68941 .020445 
.47660 033373 3.90 49.402 1.69375 0.020242 
. 48094 .033041 3.91 49.899 1.69809 .020041 
. 48529 .032712 3.92 50.400 1.70243 .019841 
. 48963 . 032387 3.93 50.907 1.70678 .019644 
.49397 . 032065 3.94 51.419 1.71112 .019448 
.49832 .031746 3.95 51.9385 1.71546 0.019255 
. 50266 .031430 3.96 52.457 1.71981 .019063 
.50700 .031117 3.97 52.985 1.72415 .018873 
.51134 .030807 3.98 53.517 1.72849 .018686 
.51569 .030501 3.99 54.055 1.73283 .018500 
. 52003 .030197 4. . 73718 .018316 
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EXPONENTIAL FUNCTIONS (Continued) 




















Logio(e*) e* fe e Logo (e”) pote 
4. .73718 018316 4.50 90.017 1.95433 0.011109 
4. . 74152 .018138 4.51 90.922 1.95867 010998 
4, 74586 .017953 4.52 91.836 1.96301 010889 
4. .75021 .017774 4.53 92.759 1.96735 .010781 
4, 75455 .017597 4.54 93.691 1.97170 .010673 
4. . 75889 .017422 4.55 94.632 1.97604 0.010567 
4. . 76324 .017249 4.56 95.583 1.98038 010462 
4. . 76758 017077 4.57 96. 544 1.98473 010358 
4. . 77192 .016907 4.58 97.514 1.98907 .010255 
4. . 77626 .016739 4.59 98.494 1.99341 .010153 
4. . 78061 .016573 4.60 99.484 1.99775 0.010052 
4. . 78495 .016408 4.61 100.48 2.00210 .009952 
4. . 78929 .016245 4.62 101.49 2.00644 .009853 
4. . 79364 .016083 4.63 102.51 2.01078 .009755 
4. . 79798 .015923 4.64 103.547 ye2eOlbis .009658 
4. .80232 .015764 4.65 104.58 2.01947 0.009562 
4. . 80667 .015608 4.66 105.64 2.02381 . 009466 
4. .81101 015452 4.67 106.70 2.02816 .009372 
4. .81535 .015299 4.68 107 xdigeee 22 08250 .009279 
4, .81969 .015146 4.69 108.85 2.03684 .009187 
4. . 82404 .014996 4.70 109.95 2.04118 0.009095 
4. .82838 .014846 4.71 1110599827 04553 .009005 
4. . 83272 014699 4.72 112.17 2.04987 008915 
4. .83707 .014552 4.73 113.30 2.05421 . 008826 
4. .84141 .014408 4.74 114A see 205856 .008739 
4. 84575 .014264 4.75 115.58 2.06290 0.008652 
AS . 85009 .014122 4.76 L1G ae 2.06724 .008566 
4. 85444 .013982 Ait 10 An’) OV By) . 008480 
4. .85878 .013843 4.78 119.10 2.07593 .008396 
4. . 86312 .013705 4.79 120.30 2.08027 .008312 
4. 86747 013569 4.80 121 51 2.08461 0.008230 
4. .87181 013434 4.81 122.73 2.08896 .008148 
4. .87615 .013300 4.82 123.97 2.09330 .008067 
4. . 88050 .013168 4.83 125.21 2.09764 .007987 
4. 88484 .013037 4.84 126.47 2.10199 .007907 
4. .88918 .012907 4.85 127.74 e en 210638 0.007828 
4. .89352 .012778 4.86 129.02 2.11067 .007750 
4. _89787 .012651 4.87 1Z0RS2 Ree oOL .007673 
4. . 90221 JO12525 4.88 131.63 2.11936 .007597 
4. .90655 012401 4.89 132.95 2212370 .007521 
4. .91090 .012277 4.90 134.29 2.12804 0.007447 
4. 91524 .012155 4.91 135.64 2.13239 .007372 
4. .91958 .012034 4.92 137.00 2.138673 .007299 
4. . 92392 .011914 4.93 138.38 2.14107 .007227 
4. . 92827 .011796 4.94 139.77 2.14541 .007155 
4. . 93261 .011679 4.95 141.17 2.14976 0.007083 
4. .93695 .011562 4.96 142.59 2.15410 .007013 
4. .94130 .011447 4.97 144.03 2.15844 .006943 
4. . 94564 .011333 4.98 145A eee 816279 .006874 
4. .94998 PONM2 21 4.99 146.94 2.16713 . 006806 
4. . 95433 .011109 5.00 148.41 2.17147 0.006738 
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EXPONENTIAL FUNCTIONS (Continued) 

















x er Logio(e”) Cae oe er Log 1o(e”) Cm 
5.00 148.41 2.17147 0.006738 5.50 244.69 2.38862 0.0040868 
5.01 149.90 2.17582 .006671 DRDO 257.24 2.41033 .0038875 
02 151.41 2.18016 006605 5.60 270.43 2.43205 .0036979 
5.03 152.93 2.18450 .006539 5.65 284.29 2.45376 .0035175 
5.04 154.47 2.18884 006474 5.70 298.87 2.47548 .0033460 
5.05 156.02 2.19319 0.006409 ayers: 314.19 2.49719 0.0031828 
5.06 157.59 2.19753 006346 5.80 330.30 2.51891 .0030276 
5.07 LOO Mien 2e20187 006282 OSD 347.23 2.54062 .0028799 
5.08 160. 77 2.20622 006220 5.90 365.04 2.56234 .0027394 
5.09 162.39 2.21056 .006158 5.95 383.75 2.58405 .0026058 
5.10 164.02 2.21490 0.006097 6.00 403.43 2.60577 0.0024788 
bjs di 165.67 2.21924 006036 6.05 424.11 2.62748 .0023579 
Del2 167,84) 2422359 .005976 6.10 445.86 2.64920 .0022429 
sven ta} 169.02 2.22793 .005917 6.15 468.72 2.67091 .0021335 
5.14 AD (a, DDB D7 .005858 6.20 492.75 2.69263 .0020294 
Sa: 172,43» 2523662 0.005799 6.25 518.01 2.71434 0.0019305 
5.16 174.16 2.24096 .005742 6.30 544.57 2.73606 .0018363 
say ey 175.91 2.24530 005685 6.35 DELLA ET OMIT. .0017467 
5.18 177.68 2.24965 .005628 6.40 601.85 2.77948 .0016616 
5.19 179.47 2.25399 005572 6.45 632.70 2.80120 .0015805 
5.20 181.27 2.25833 0.005517 6.50 665.14 2.82291 0.0015034 
Sera 183.09 2.26267 005462 6.55 699.24 2.84463 .0014301 
B22 184.93 2.26702 .005407 6.60 735.10 2.86634 .0013604 
,28 186.79 2.27136 005354 6.65 772.78 2.88806 .0012940 
5.24 188.67 2.27570 .005300 6.70 812.41 2.90977 .0012309 
5.20 190.57 2.28005 0.005248 6.75 854.06 2.93149 0.0011709 
5.26 192.48 2.28439 .005195 6.80 897.85 2.95320 .0011138 
Deed 194.42. 2.28873 .005144 6.85 943.88 2.97492 .0010595 
5.28 196.37 2.29307 .005092 6.90 992.27 2.99663 .0010078 
5.29 198.34 2.29742 005042 6.95 1043.1 3.01835 .0009586 
5.30 200.34 2.30176 0.004992 7.00 1096.6 3.04006 0.0009119 
5.31 202.35 2.30610 004942 05 1152.9 3.06178 . 0008674 
5S av 204.38 . 2.31045 004893 7.10 1212.0 3.08349 .0008251 
5.33 206.44 2.31479 004844 7 bn 53 1274.1 3.10521 .0007849 
5.34 208.51 2.31913 .004796 7.20 1339.4 3.12692 .0007466 
DeoD 210.61 2.32348 0.004748 Gora) 1408.1 3.14863 0.0007102 
5.36 PPAR TPA PD SP Rey .004701 7.80 1480R35043e17035 .0006755 
5.37 214,86 °2.33216 004654 7.35 1556.2 3.19206 0006426 
5.38 Qi, O2N 112583650 004608 7.40 1686.0 14'3'21378 .0006113 
5,39 219.20 2.84085 . 004562 7.45 1719.9 3.238549 0005814 
5.40 221,41 2.34519 0.004517 Trou 1808.0 3.25721 0.0005531 
5.41 223.68 2.84958 004472 V0D 1900.7 3.27892 .0005261 
5.42 225.88 2.35388 004427 7.60 1998.2 3.30064 .0005005 
5.43 228.16)” 2735822 0043883 7.65 2100.6) 3132285 .0004760 
5.44 230.44 2.36256 0043839 7.70 2208.3 3.34407 .0004528 
5.45 232.76 2.36690 0.004296 7.75 2321.6 3.36578 0.0004307 
5.46 235.10) ©2437126 004254 7.80 2440.6 3.38750 .0004097 
5.47 237.46 2.37559 004211 7.85 2565ie7 | 3840921 .0003898 
5.48 239.85 2.37993 004169 7.90 2697.3 3.43093 .0003707 
5.49 242.26 2.38428 .004128 7.95 2835.6 3.45264 .0003527 
5.50 244.69 2.38862 0.004087 8.00 2981.0 3.47436 0.0003355 














ee 
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EXPONENTIAL FUNCTIONS (Continued) 


e- 2 





.0003355 
.0003191 
.0003035 
.0002887 
. 0002747 


.0002613 
. 0002485 
.0002364 
. 0002249 
.0002139 


.0002035 
.0001935 
.0001841 
.0001751 
. 0001666 





.0001585 
.0001507 
.0001434 
.0001364 
.0001297 


.0001234 
.0001174 
.0001117 
. 0001062 
.0001010 


.0000961 
.0000914 
.0000870 
. 0000827 
. 0000787 


.0000749 
.0000712 
.0000677 © 
.0000644 
.0000613 


.0000583 
.0000555 
.0000527 
.0000502 
.0000477 


.0000454 
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HYPERBOLIC FUNCTIONS 
The logarithms given below show the mantissa only. The proper characteristic must be added. 
Sinh x Cosh x Tanh x Coth x 
ha 
Value logo Value logio Value logro Value logio 
0.00 0.00000 — © 1.00000 ~=.00000 0.00000 — 0 co co 
0.01 .01000 ~=.00001 1.00005  .00002 .01000 .99999 100.003  .00001 
0.02 .02000 ~—.80106 1.00020 .00009 .02000 . 30097 50.007 .69903 
0.03 .038000 .47719 1.00045  .00020 .02999  .47699 33.343 .52301 
0.04 .04001 .60218 1.00080 .00035 .03998  .60183 25.013 .39817 
0.05 0.05002 .69915 1.00125 .00054 0.04996 .69861 20.017 .301389 
0.06 06004 .77841 1.00180  .00078 .05993 ~=.77763 16.687  .22237 
0.07 .07006 ~=—-. 84545 1.00245  .00106 .06989 .84439 14.309 .15561 
0.08 .08009 =. 90355 1.00320 .00139 .07983  .90216 12.527 .09784 
0.09 .09012 =. 95483 1.00405 .00176 .08976 .95307 11.141 .04693 
0.10 0.10017 .00072 1.00500 .00217 0.09967 .99856 10.0333  .00144 
0.11 P02 2 ae OA22 7 1.00606  .00262 .10956 = .03965 9.1275 .96035 
0.12 .12029  .08022 1.00721 .00312 .11943 = .07710 8.3733  .92290 
0.13 HER ilisaly/ 1.00846 .00366 12927 ATS 7.7356  .88849 
0.14 .14046 =. 14755 1.00982 .00424 .13909 =. 14330 7.1895 —.85670 
0.15 0.15056 .17772 1.01127 .00487 0.14889 .17285 GO 7106 ee o2 Glo 
0.16 .16068  ..20597 1.01283 .00554 .15865 .20044 6.3032 .79956 
Onl .17082  .23254 1.01448  .00625 .16838  .22629 5.9389 =. 77371 
0.18 .18097 =. 25762 1.01624  .00700 .17808  .25062 5.6154 .74938 
0.19 .19115 .28136 1.01810 .00779 LIST 2 2%3o7 5.3263 .72643 
0.20 0.20134 . 380392 1.02007 . 00863 0.19738 . 29529 5.0665 . 70471 
0.21 .21155 32541 1.02213 .00951 . 20697 . 31590 4.8317 . 68410 
0.22 .22178  .34592 1.02430 .01043 .21652 .33549 4.6186 .66451 
0.23 .23203 =. 36555 1.02657 ~=.01139 .22603 .35416 4.4242 (64584 
0.24 . 24231 . 38437 1.02894 .01239 . 23550 . 387198 4.2464 . 62802 
0.25 0.25261 .40245 1.03141 01348 0.24492 .38902 4.0830  .61098 
0.26 .26294 .41986 1.03399 .01452 .254380 =. 40534 3.9324 .59466 
0.27 . 27329 . 43663 1.03667 .01564 . 26362 42099 3.7933 .57901 
0.28 . 28367 .45282 1.03946 .01681 . 27291 .43601 3.6643 . 56399 
0.29 . 29408 .46847 1.042385 .01801 . 28213 .45046 3.5444 .§4954 
0.30 0.30452 48362 1.04534 .01926 0.29131 . 46436 3.4327 . 53564 
0.31 .31499 =. 49830 1.04844 .02054 .30044 147775 3.8285 252225 
0.32 .382549 =. 51254 1.05164  .02187 .80951  .49067 3.2309 50983 
0.33 .383602  . 52637 1.05495 .02323 .31852 =. 50314 3.13895  .49686 
0.34 .34659 =. 53981 1.05836 .02463 .82748 .51518 3.0536 .48482 
0.35 0.35719 . 55290 1.06188 .02607 0.33638 . 52682 2.9729 .47318 
0.36 .36783 .56564 1.06550 .02755 .384521 . 53809 2.8968  .46191 
0.37 .87850 =.57807 1.06923 .02907 .385399 54899 2.8249 .45101 
0.38 . 38921 59019 1.07307 .038063 , 36271 95956 2.7570 .44044 
0.39 .389996 =. 60202 1.07702 .03222 .37136 = .56980 2.6928  .43020 
0.40 0.41075 . 61358 1.08107 038885 0.37995 .57973 2.6319 42027 
0.41 .42158 . 62488 1.08523 038552 . 38847 . 58936 2.5742 .41064 
0.42 .43246 63594 1.08950  .03723 .39693  .59871 2.5193 .40129 
0.43 .44337 64677 1.09388 . 03897 .40532 . 60780 2.4672 . 39220 
0.44 45434 .65738 1.09837 04075 .41364 . 61663 2.4175 . 38337 
0.45 0.46534 66777 1.10297 .04256 0.42190 .62521 2.3702 37479 
0.46 .47640 67797 1.10768 04441 .48008 63355 23251 "36640 
0.47 .48750 . 68797 L250 04630 .43820 64167 2.2821 385833 
0.48 .49865 .69779 1.11748 . 04822 . 44624 64957 2.2409 .385043 
0.49 .50984  .70744 1.12247 .05018 .45422 =. 65726 2.2016 .34274 
ss er eee 
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HYPERBOLIC FUNCTIONS (Continued) 








Sinh x Cosh x Tanh x Coth x 
x 

Value logio Value logio Value logio Value logio 
0.50 0.52110 .71692 Iei2703 9 05217 0.46212 .66475 2.1640 .33525 
0.51 .538240 .72624 1.13289 .05419 .46995 =. 67205 21279 132795 
0.52 .54875 73540 V.18827 8 §=6.. 05625 47770 ~—-. 67916 2.09384  .32084 
0.53 .55516 . 74442 1.143877 05884 48538 . 68608 2.0602 31392 
0.54 .56663 =. 75330 1.149388  .06046 .49299 .69284 2.0284 .30716 
0.55 0.57815 .76204 1.15510  .06262 0.50052 .69942 1.9979 .30058 
0.56 .58973  .77065 1.16094 .06481 .50798  . 70584 1.9686 .29416 
0.57 .60137 =. 77914 1.16690 = .06703 yolos6 E7121 1.9404 .28789 
0.58 .61307 = .78751 1.17297 .06929 RO226 7 | aS22 MOl33: | P2878 
0.59 .62488  .79576 LLOUG)  LOMUST. .52990 =. 72419 ISSA: | eooel 
0.60 0.63665  .80390 1.18547 =. 07389 0.53705  .73001 1.8620 26999 
0.61 64854  .81194 1.19189 .07624 .54413 = .73570 1.8378  . 26430 
0.62 .66049 =. 81987 1.19844 .07861 155113  .74125 1.8145 .25875 
0.63 .67251 82770 1.20510 ~=.08102 .55805 —. 74667 LID a ee 
0.64 .68459 =. 83548 1.21189 .08346 .56490  .75197 1.7702 =, 24803 
0.65 0.69675 .84808 1.21879 .08593 Opa TlGvey adore: 1.7493  .24285 
0.66 70897 ~—-. 85063 1.22582 .08843 .57836 =. 76220 I7290 > 228780 
0.67 .72126  .85809 1.23297 .09095 .58498  .76714 1.7095  .23286 
0.68 .73363  . 86548 1.24025 .09351 .59152 .77197 1.6906 .22803 
0.69 .74607  ~=—. 87278 1.24765  .09609 .59798  .77669 1:6723 22331 
0.70 0.75858  .88000 1.25517  .09870 0.60437 = .78130 1.6546  .21870 
0.71 Mi FSSA 1.26282 .10134 .61068  .78581 1.6375  .21419 
0.72 .78384 .89423 1.27059 =. 10401 .61691 . 79022 1.6210 .20978 
0.73 .79659 =. 90128 1.27849  .10670 .62307  .79453 1.6050  . 20547 
0.74 .80941 .90817 1.28652 .10942 .62915 .79875 5S 952025 
0.75 0.82232 .91504 1.29468  .11216 0.63515  .80288 1.5744 19712 
0.76 .83530 .92185 1.30297 11493 .64108  .80691 1.5599 .193809 
0.77 84838  .92859 OAS OD ene .64693  —. 81086 1.5458 .18914 
0.78 .86153  .93527 1.31994 .12055 nOo2 All asl 472 1.5321 .18528 
0.79 .87478 94190 1.32862 .12340 .65841 81850 1.5188  .18150 
0.80 0.88811 94846 1.337438  .12627 0.66404 (82219 5059 | FIecSl 
0.81 .90152 =. 95498 1.34638  .12917 66959 .82581 1.4935  .17419 
0.82 .91503 =.96144 1.35547 =. 13209 .67507 =. 82935 1.4813 .17065 
0.83 .92863 .96784 1.36468  .13508 .68048 .83281 1.4696  .16719 
0.84 .94233  .97420 1.37404  .13800 .68581 .83620 1.4581 . 16380 
0.85 0.95612 .98051 1.38353  .14099 0.69107 .83952 1.4470 =. 16048 
0.86 .97000 =. 98677 1.39316 .14400 .69626 .84277 134362 | 715728 
0.87 .98398  .99299 1.40293  .14704 .70137 =. 84595 1.4258  .15405 
0.88 .99806 .99916 1.41284 .15009 .70642  .84906 1.4156 .15094 
0.89 1.01224 (00528 1.42289 .15317 71189 §8h211 1.4057 ~—. 14789 
0.90 1.02652 = .01137 1.438309  .15627 0.716380  .85509 1.3961 . 14491 
0.91 1.04090  ~=.01741 1.44342 .15939 P2113 ) 2853801 1.3867 .14199 
0.92 1.05539 ~=.02341 1.45390 =.16254 .72590 =. 86088 13700" | els Ote 
0.93 1.06998 .02937 1.46453  .16570 .73059 =. 86868 1.3687 .138632 
0.94 1.08468  .03530 1.47530  .16888 .73522  .86642 1.3601 . 13358 
0.95 1.09948  .04119 1.48623 .17208 0.73978  .86910 1.8517 .18090 
0.96 1.11440 .04704 1.49729  .17531 .74428 =. 87173 1.8486 .12827 
0.97 1.12943 05286 1.50851 .17855 74870 =. 87431 1.3356 .12569 
0.98 1.14457 =. 05864 1.51988  .18181 .753807 ~~. 87683 ayy abasilry 
0.99 1.15983 .06439 1.538141 .18509 .75736  —.87930 13204 12070 
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Sinh x Cosh « Tanh z Coth x 
ay 

Value logio Value logio Value logio Value logio 
1.00 1.17520 .07011 1.543808  .18839 0.76159 .88172 1.3130 .11828 
1.01 1.19069  .07580 1.55491 .19171 .76576 .88409 1.3059 .11591 
1.02 1.20630 .08146 1.56689  .19504 .76987 .88642 1.2989 .11358 
1.03 1.22203 .08708 1.57904 .19839 .77391 .88869 172921 > dS) 
1.04 1.23788  .09268 1.59134 .20176 .77789 —.89092 1.2855  .10908 
1.05 1.25386 .09825 1.60379 .20515 0.78181 .89310 1.2791 .10690 
1.06 1.26996 =.10379 1.61641 .20855 .78566 .89524 1.2728 .10476 
1.07 1.28619  .10930 1.62919 .21197 .78946 .89733 1.2667  .10267 
1.08 1.30254 .11479 1.64214 .21541 .79320 .89938 1.2607 .10062 
1.09 1.31903  .12025 1.65525 .21886 .79688  .90139 1.2549 .09861 
1.10 1.338565 .12569 1.66852 .22233 0.80050 .90336 1.2492 .09664 
ea 1735240 = 13101 1.68196 .22582 .80406 .90529 1.2437 .09471 
12 1.36929 .13649 1.69557 .22931 .80757  .90718 1.2383  .09282 
1.13 1.38631 .14186 1.70934 .23283 .81102 .90903 1.2330 .09097 
1.14 1.40347 =. 14720 1.72329 .23636 .81441  .91085 1.2279 .08915 
1.15 1.42078 .15253 1.73741 .23990 0.81775 .91262 1.2229 .08738 
1.16 1.43822 .15783 1.75171 .24346 .82104 .91436 1.2180 .08564 
Nil of 1.45581 .16311 1.76618 . 24703 82427 .91607 1.2132 .08393 
1.18 1.47355  .16836 1.78083  .25062 .82745 .91774 1.2085 .08226 
1.19 1.49143  .17360 1.79565 .25422 .83058 .91938 1.2040 .08062 
1.20 1.50946 .17882 1.81066 .25784 0.83365  .92099 1.1995 .07901 
1.21 1.52764 .18402 1.82584 .26146 .83668 .92256 1.1952 .07744 
1:22 1.54598  .18920 1.84121 .26510 .83965 .92410 1.1910 .07590 
1423 1.56447 .19437 1.85676  .26876 .84258 .92561 1.1868  .07439 
1.24 1.58311 .19951 1.87250 27242 . 84546 .92709 1.1828 .07291 
1.25 1.60192 . 20464 1.88842 . 27610 0.84828 . 92854 1.1789 .07146 
1.26 1.62088 .20975 1.90454 .27979 .85106 =. 92996 1.1750  .07004 
il Pf 1.64001 .21485 1.92084 .28349 .85380 =. 93135 1.1712 .06865 
1,28 1.65930 .21993 1.93734 .28721 .85648  .93272 1.1676 .06728 
1.29 1.67876 .22499 1.95403 .29093 .85913  .93406 1.1640 .06594 
1.30 1.69838  .23004 1.97091 .29467 0.86172 .93537 1.1605 .06463 
1.31 1.71818  .23507 1.98800 .29842 .86428  .93665 1.1570 = .06335 
1,32 1.73814  .24009 2.00528 .30217 .86678  .93791 1.1537  .06209 
i733 1.75828  .24509 2.02276 .30594 .86925 .93914 1.1504 .06086 
1.34 1.77860  .25008 2.04044 .30972 .87167  .94035 1.1472 .05965 
1.35 1.79909 .25505 2.05883 .31352 0.87405 .94154 1.1441 .05846 
1.36 1.81977  .26002 21076438 ° sare? .87639  .94270 1.1410  .05730 
1,37 1.84062 . 26496 2.09473 .32113 _ 87869 . 94884 1.1381 .05616 
1.38 1.86166 . 26990 2.11324 32495 . 88095 94495 1.1351 05505 
1.39 1.88289 .27482 2.13196 .32878 .88317 =. 94604 1.1323 .05396 
1.40 1.90480 .27974 2.15090 .33262 0.88535 .94712 1.1295 .05288 
1.41 1,92591 . 28464 2.17005 33647 . 88749 94817 1.1268 .05183 
1.42 1.94770 . 28952 2.18942 384033 . 88960 .94919 1.1241 . 05081 
1.43 1.96970 . 29440 2.20900 34420 .89167 . 95020 11215 . 04980 
1.44 1.99188 . 29926 2.22881 . 384807 . 89370 95119 1.1189 . 04881 
1.45 2.01427 30412 2.24884 .35196 0.89569 .95216 1.1165 .04784 
1.46 2.03686 . 30896 2.26910 , 39585 .89765 95311 1.1140 04689 
1.47 2.05965 .381379 2.28958 .35976 . 89958 .95404 1.1116 04596 
1.48 2.08265 31862 2.31029 . 386367 . 90147 . 95495 1.1093 04505 
1.49 2.10586 382343 2.33123 .386759 . 90332 . 95584 1.1070 04416 
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Sinh x Cosh x Tanh x Coth z 
x 

Value logio Value logio Value logio0 Value logio 
1.50 2.12928 . 32823 2.35241 Lol 0.90515 . 95672 1.1048 04328 
155k 2.15291 . 38303 2.37382 .87545 . 90694 . 95758 1.1026 04242 
1.52 2.17676 . 33781 2.39547 .387939 . 90870 95842 1.1005 .04158 
1.53 2.20082 . 84258 2.41736 38334 91042 95924 1.0984 .04076 
1.54 2.22510 .347385 2.438949  .38730 .91212  — .96005 1.0963  .03995 
ToD 2.24961 .30211 2.46186 . 39126 0.91379 . 96084 1.0943 .03916 
1.56 2.274384  .35686 2.48448  .39524 91542 .96162 1.0924 .03838 
1.57 2.29930 .36160 2.50735 .39921 .91703  .96238 1.0905  .03762 
1.58 2.32449 =. 36633 2.53047  .40320 .91860 .96313 1.0886  .03687 
1.59 2.34991 .37105 2.55384 .40719 .92015  .96386 1.0868  .03614 
1.60 2.37507 .387577 2.57746 .41119 0.92167 . 96457 1.0850 .03543 
1.61 2.40146 . 38048 2.60135 .41520 . 92316 . 96528 1.0832 . 03472 
1.62 2.42760 . 38518 2.62549 .41921 . 92462 . 96597 1.0815 . 03403 
1.63 2.45397 . 38987 2.64990 . 42323 . 92606 . 96664 1.0798 . 03336 
1.64 2.48059 . 39456 2.67457 42725 . 92747 . 96730 1.0782 .03270 
1.65 2.50746 .39923 2.69951 .43129 0.92886 .96795 1.0766 .03205 
1.66 2.53459 .40391 2.72472 .438532 . 93022 . 96858 1.0750 .03142 
1.67 2.56196 40857 2500021 .43937 .93155 . 96921 1.0735 . 03079 
1.68 2.58959 .41323 2.77596 44341 . 93286 . 96982 1.0720 .03018 
1.69 2.61748 .41788 2.80200 44747 938415 . 97042 1.0705 .02958 
1.70 2.64563 .42253 2.82832 .45153 .93541  .97100 1.0691 .02900 
eel 2.67405 .42717 2.85491 .45559 .93665 .97158 1.0676 .02842 
bev2 2.70273  .43180 2.88180 .45966 .93786 .97214 1.0663 .02786 
1.73 2.73168 .43643 2.90897 .46374 .93906 .97269 1.0649 .02731 
1.74 2.76091 .44105 2.93643  .46782 .94023  .97328 1.0636 .02677 
15763 2.79041 .44567 2.96419 .47191 0.94138  .97376 1.0623 .02624 
176 2.82020 . 45028 2.99224 .47600 . 94250 .97428 1.0610 . 02572 
SWE 2.85026 .45488 3.02059 .48009 . 94361 . 97479 1.0598 .02521 
1.78 2.88061 .45948 3.04925 .48419 . 94470 .97529 1.0585 .02471 
1.79 2.91125 .46408 3.07821 .488380 .94576 .97578 1.0574 .02422 
1.80 2.94217 .46867 3.10747 .49241 0.94681 .97626 1.0562 02374 
1.81 2.97340 .47325 3.13705 .49652 .94783 .97673 150550" 02327 
1.82 3.00492 .47783 3.16694 . 50064 . 94884 97719 1.0539 02281 
1.83 3.03674 .48241 3.19715 .50476 94983 .97764 1.0528 .02236 
1.84 3.06886 .48698 3.22768  .50889 .95080 .97809 1.0518 .02191 
1.85 3.10129 .49154 3.25853 .51302 0.95175 .97852 1.0507 .02148 
1.86 3.13403  .49610 3.28970 .51716 .95268  .97895 1.0497 .02105 
1.87 3.16709 . 50066 3.32121 .52130 . 95359 . 97936 1.0487 . 02064 
1.88 3.20046 .50521 3.35305 .52544 .95449 =. 97977 1.0477 .02023 
1.89 3.23415 .50976 3.38522 .52959 .95537  ~—. 98017 1.0467 = .01983 
1.90 3.26816 .514380 3.41773 .53374 0.95624 .98057 1.0458  .01943 
1.91 3.30250 .51884 3.45058  .53789 .95709 =. 98095 1.0448  .01905 
1.92 3.33718 .52338 3.48378 .54205 95792 =. 98138 1.0489  .01867 
1.93 3,3/7218 .52791 3.51733 .54621 .95873  .98170 1.04380  .01830 
1.94 3.40752 .53244 3.55123 .55038 .95953  .98206 1.0422 .01794 
1.95 3.44321 . 93696 3.58548 . 90455 0.96032 98242 1.0413 .01758 
1.96 3.47923 .54148 3.62009 .55872 .96109 .98276 1.0405  .01724 
1.97 3.51561  .54600 3.65507 .56290 .96185 .98311 1.0397  .01689 
1.98 3.55234 .55051 3.69041 .56707 96259 = .98344 1.0389 .01656 
1.99 3.58942 .55502 S261 om 6 .96331  .98377 1.0381 .01623 
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HYPERBOLIC FUNCTIONS (Continued) 








Sinh x Cosh zx Tanh x Coth x 
% 
Value logio Value logio Value logio Value logio 
2.00 3.62686 .55953 3.76220 .57544 0.96403 .98409 1.0373 01591 
2.01 3.66466 .56403 3.79865  .57963 .96473  .98440 1.0366 01560 
2.02 3.70283 .56853 3.83549  .58382 96541 .98471 1.0358 01529 
2.03 3.74138  .57303 3.87271 . 58802 .96609 .98502 A035 01498 
2.04 3.78029 .57753 3.91032 .59221 .96675 .98531 1.0344 01469 
2.05 3.81958 .58202 3.94832 .59641 0.96740 .98560 1.0337 01440 
2.06 3.85926 .58650 3.98671 .60061 .96803 .98589 1.0330 01411 
2.07 3.89932  .59099 4.02550 .60482 .96865  .98617 1.0324 01383 
2.08 3.93977  .59547 4.06470  .60903 96926 .98644 1.0317 01356 
2.09 3.98061 .59995 4.10430 .61324 .96986 .98671 1.0311 01329 
2.10 4.02186 .60443 4.14431 61745 0.97045 .98697 1.0304 01303 
Ae ill 4.06350 .60890 4.18474  .62167 .97103 .98723 1.0298 01277 
P21 i194 4210560" J61337 4.22558  .62589 .97159  .98748 1.0292 01252 
7451133 4.14801 .61784 4.26685  .63011 .97215  .98773 1.0286 01227 
2.14 4.19089 .62231 4.30855 .63433 .97269  .98798 1.0281 01202 
2.15 4.23419  .62677 4.35067 .63856 0.97323 .98821 1.0275 01179 
2.16 4.27791 63123 4.39323 (64278 .97375  .98845 1.0270 01155 
DAWG. 4.32205 .63569 4.43623 .64701 .97426 .98868 1.0264 01132 
2.18 4.36663 .64015 4.47967  ~=.65125 97477 .98890 1.0259 01110 
2.19 4.41165 .64460 4.52356 65548 .97526 .98912 1.0254 01088 
2.20 4.45711 .64905 4.56791 . 65972 0.97574 98934 1.0249 01066 
2321 4.50301 .65350 4.61271 .66396 .97622 .98955 1.0244 01045 
2E22 4.54936 .65795 4.65797 .66820 .97668  .98975 1.0239 01025 
223 4.59617 .66240 4.70370 .67244 .97714  .98996 1.0234 01004 
2.24 4.64344 .66684 4.74989 .67668 .97759  .99016 1.0229 00984 
2.25 4.69117 .67128 4.79657  ~.68093 0.97803 .99035 1.0225 00965 
2.26 4.73937  .67572 4.84372  .68518 .97846 .99054 1.0220 00946 
PD Py 4.78804 .68016 4.89136 .68943 .97888  .99073 1.0216 00927 
2.28 4.83720  .68459 4.93948  .69368 .97929 .99091 1.0211 00909 
2.29 4.88684  .68903 4.98810 .69794 .97970  .99109 1.0207 00891 
2.30 4.93696 .69346 3203722 ) {70219 0.98010 .99127 1.0203 00873 
ire! 4.98758  .69789 5.08684 .70645 .98049 .99144 1.0199 00856 
2 a, 5.03870  .70232 5.138697 .71071 .98087 .99161 1.0195 00839 
2.33 5.090382 .70675 5.18762 .71497 .98124 .99178 1.0191 00822 
2.34 5.14245 Oboe 5.23878 .71923 98161 .99194 1.0187 00806 
2.35 5.19510 71559 5.29047 . 72349 0.98197 .99210 1.0184 00790 
2.36 5 24827 . 72002 5.34269 .72776 .98233 .99226 1.0180 00774 
QB 5.30196 .72444 5.39544 = .73203 .98267 .99241 1.0176 00759 
2.38 5.35618  .72885 5.44873  .73630 .98301 .99256 1.0173 00744 
2.39 5.41093 | 783827 5.50256 .74056 .98335  .99271 1.0169 00729 
2.40 5.46623 . 73769 5.55695 . 74484 0.98367 .99285 1.0166 00715 
2.41 5.52207 . 74210 5.61189 74911 .98400 .99299 1.0163 00701 
2.42 5.57847 .74652 5.66739 . 753388 .98431 .99313 1.0159 00687 
2,43 5.63542 . 75093 5.72346 . 75766 .98462 .99327 1.0156 00673 
2.44 5.69294 .75534 5.78010  .76194 .98492 .99340 1.0153 00660 
2.45 5.75103 Oo 5.83732 . 76621 0.98522 .99353 1.0150 00647 
2.46 5.80969 =.75415 5.89512 .77049 .98551 .99366 1.0147 00634 
2.47 5.86893  .76856 5.90802 | MATT .98579  .99379 1.0144 00621 
2.48 5.92876 . 77296 6.01250 .77906 . 98607 .99391 1.0141 00609 
2.49 5.98918 77737 6.07209 .78334 .98635 .99403 1.0138 00597 
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HYPERBOLIC FUNCTIONS (Continued) 








Sinh z Cosh x Tanh x Coth zx 
x 

Value logio Value logio Value logio Value logio 
2.50 6.05020 78177 6.13229 . 78762 0.98661 99415 1.0136 00585 
2.51 6.111838 . 78617 6.19310 79191 . 98688 99426 1.0133 00574 
2.102 6.17407 .79057 6.25453 .79619 98714 . 99438 1.0130 . 00562 
2.53 6.23692 79497 6.31658 80048 . 98739 99449 1.0128 00551 
2.54 6.30040 .79937 6.37927 80477 . 98764 .99460 1.0125 .00540 
2.55 6.36451 .80377 6.44259 .80906 0.98788 . 99470 1.0123 00530 
2.56 6.42926 .80816 6.50656 .81335 . 98812 .99481 1.0120 00519 
2256 6.49464 .81256 6.57118 .81764 .98835 .99491 1.0118 00509 
2.58 6.56068  .81695 6.63646 .82194 .98858  .99501 1.0115 .00499 
2.59 6.62738 82134 6.70240 .82623 98881 .99511 1.0113 00489 
2.60 6.69473 .82573 6.76901 . 83052 0.98903 .99521 1.0111 00479 
2261 6.76276 .83012 6.83629 83482 . 98924 . 99530 1.0109 .00470 
2.62 6.83146 . 83451 6.90426 .83912 .98946 .99540 1.0107 .00460 
2.63 6.90085 .83890 6.97292 84341 . 98966 .99549 1.0104 00451 
2.64 6.97092 84329 7.04228 84771 . 98987 .99558 1.0102 00442 
2.65 7.04169 .84768 7.11234 .85201 0.99007 .99566 1.0100 .004384 
2.66 MELAS 85206 7.18312 .85631 .99026 .99575 1.0098 .00425 
2.67 7.18536 85645 7.25461 .86061 .99045 . 99583 1.0096 .00417 
2.68 7.25827 .86083 7.32683 .86492 .99064 .99592 1.0094 .00408 
2.69 7.33190 .86522 7.39978  .86922 .99083  .99600 1.0093 .00400 
2.70 7.40626 .86960 7.47347 .87352 0.99101 .99608 1.0091 .00392 
ical 7.48137 . 87398 7.54791 .87783 .99118 .99615 1.0089 .00385 
Dene 7.55722 .87836 7.62310 .88213 .99136 .99623 1.0087 .00377 
DHS 7.63383  .88274 7.69905 .88644 .99153  .99631 1.0085  .00369 
2.74 Wel .88712 CONS .89074 .99170 .99638 1.0084 .003862 
0s) 7.789385  .89150 7.85328 .89505 0.99186 .99645 1.0082 .00355 
2.76 7.86828  .89588 7.93157 89936 .99202 .99652 1.0080 .00348 
DAEs 7.94799 . 90026 8.01065 .90367 .99218 .99659 1.0079 .00341 
2.78 8.02849 . 90463 8.09053 .90798 .99233 .99666 1.0077 .00334 
2.79 8.10980 .90901 8.17122 .91229 .99248  .99672 1.0076 .00328 
2.80 8.19192 .91339 8.25273 .91660 0.99263 .99679 1.0074 .00321 
2.81 8.27486 .91776 8.33506 .92091 .99278  .99685 1.0073 .00315 
2.82 8.35862 .92213 8.41823 .92522 .99292 .99691 1.0071 .00309 
2.83 8.44322 .92651 8.50224 .92953 . 99306 .99698 1.0070 .003802 
2.84 8.52867 .93088 8.58710 .93385 .99320 .99704 1.0069 .00296 
2.85 8.61497 .93525 8.67281 .93816 0.99333 .99709 1.0067 .00291 
2.86 8.70213 .93963 8.75940 94247 .99346 .99715 1.0066 .00285 
2.87 8.79016 .94400 8.84686 .94679 .99359 .99721 1.0065 .00279 
2.88 8.87907 .94837 8.93520 .95110 .99372  .99726 1.0063 .00274 
2.89 8.96887 .95274 9.02444 .95542 .99384  .99732 1.0062 .00268 
2.90 9.05956 .95711 9.11458 .95974 0.99396 .99737 1.0061 00263 
2.91 9.15116 .96148 9.20564 .96405 .99408 .99742 1.0060 .00258 
2.92 9.24368 .96584 9.29761 .96837 .99420 .99747 1.0058 .00253 
DOB: 9.33712 .97021 9.39051 .97269 .99431 .99752 1.0057 .00248 
2.94 9.43149 .97458 9.48436 .97701 .99443  .99757 1.0056 .00243 
2.95 9.52681 .97895 9.57915 .98133 0.99454 .99762 1.0055 .00238 
2.96 9.62308 .98331 9.67490 .98565 99464 .99767 1.0054 .00233 
2.97 9.72031 .98768 9.77161 .98997 99475 .99771 1.0053 .00229 
2.98 9.81851 .99205 9.86930 99429 .99485  .99776 1.0052 .00224 
2.99 9.91770 .99641 9.96798 .99861 .99496 .99780 1.0051 00220 
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Sinh z Cosh x Tanh x Coth z 

x 

Value logio Value logio Value login | Value logio 
3.0 10.0179  .00078 10.0677 .00293 | 0.99505  .99785 1.0050  .00215 
aul 11.0765 .04440 11.1215 .04616 .99595 .99824 1.0041 .00176 
Bi 4 12.2459  .08799 12.2866 .08943 .99668  .99856 1.0033 .00144 
3.3 13.5379  .13155 13.5748  .13273 .99728 .99882 1.0027 .00118 
3.4 14.9654 .17509 14.9987 .17605 .99777 —.99903 1.0022 .00097 
3.5 16.5426 .21860 16.5728 .21940 | 0.99818 .99921 1.0018  .00079 
3.6 18.2855 .26211 18.3128 .26275 .99851  .99935 1.0015 .00065 
Bere 20.2113 .30559 20.2360 .30612 .99878 .99947 1.0012 .00053 
3.8 22.3394  .34907 22.3618  .34951 .99900 =. 99957 1.0010 .00043 
3.9 24.6911 .39254 24.7113  .39290 .99918 .99964 1.0008  .00036 
4.0 27.2899  .43600 27.3082 .43629 | 0.99933 .99971 1.0007 .00029 
4.1 30.1619  .47946 30.1784  .47970 .99945 .99976 1.0005 .00024 
4.2 33.3357 .52291 33.3507  .52310 .99955 .99980 1.0004 .00020 
4.3 36.8431  .56636 36.8567 .56652 .99963 =. 99984 1.0004 .00016 
4.4 40.7193 .60980 40.7316  .60993 .99970  .99987 1.0003 .00013 
4.5 45.0030 .65324 45.0141 .65335 | 0.99975 .99989 1.0002 .00011 
4.6 49.7371  .69668 49.7472  .69677 .99980 .99991 1.0002 .00009 
4.7 54.9690 .74012 54.9781  .74019 .99983  .99993 1.0002 .00007 
4.8 60.7511 .78355 60.7593 =. 78361 .99986 .99994 1.0001  .00006 
4.9 67.1412  .82699 67.1486 .82704 .99989 .99995 1.0001 .00005 
5.0 74.2032 .87042 74.2099 .87046 | 0.99991 .99996 1.0001 .00004 
5.1 82.008 .91386 82.014 .91389 .99993  .99997 1.0001 .00003 
One 90.633 .95729 90.639 .95731 .99994 99997 1.0001 .00003 
5) na 100.17 .00072 100.17 .00074 .99995  .99998 1.0000 .00002 
5.4 110.70 .04415 | 110.71 04417 .99996 .99998 1.0000 .00002 
5.5 122.34 . .08758 122735 .08760 | 0.99997 .99999 1.0000 .00001 
5.6 135.21 .13101 135.22 .131038 .99997  .99999 1.0000  .00001 
Dall 149.43 .17444 | 149.44 .17445 .99998  .99999 1.0000 .00001 
5.8 165.15 21787 165.15 .21788 .99998  .99999 1.0000 .00001 
5.9 182.52 26130 182.52 .26131 .99998 .99999 1.0000  .00001 
6.0 201.71 .30473 | 201.72 .30474 | 0.99999  .00000 1.0000 .00000 
6.1 222.93 .384817 | 222.93 34817 .99999  .00000 1.0000  .00000 
6nz 246 . 37 .389159 | 246.38 .39161 .99999 00000 1.0000  .00000 
6.3 272.29 .43503 | 272.29 43503 .99999  =.00000 1.0000  .00000 
6.4 300.92 .47845 | 300.92 47845 .99999 00000 1.0000  .00000 
6.5 332.57 152188 | ~332.57 .52188 1.0000 .00000 1.0000  .00000 
6.6 367.55 .56532 | 367.55 56532 1.0000 .00000 1.0000 = .00000 
6.7 406 . 20 .60874 | 406.20 .60874 1.0000 .00000 1.0000  .00000 
6.8 448 .92 .65217 | 448.92 .65217 1.0000 .00000 1.0000  .00000 
6.9 496.14, .69560 | 496.14 .69560 1.0000 .00000 1.0000  .00000 
7.0 548 .32 .73903 | 548.32 .73903 1.0000 .00000 1.0000  .00000 
(oil 605.98 .78246 | 605.98 .78246 1.0000 .00000 1.0000 = .00000 
oP 669.72 .82589 | 669.72 .82589 1.0000 .00000 1.0000  .00000 
how! 740.15 .86932 | 740.15 86932 1.0000 .00000 1.0000  .00000 
7.4 817.99 .91275 | 817.99 91275 1.0000 .00000 1.0000  .00000 
Ta5 904.02 .95618 | 904.02 .95618 1.0000 .00000 1.0000  .00000 
7.6 999.10 .99961 999 .10 .99961 1.0000 .00000 1.0000 .00000 
Seth 1104.2 .04305 | 1104.2 04305 1.0000 .00000 1.0000  .00000 
7.8 1220.3 .08647 | 1220.3 08647 1.0000 .00000 1.0000 .00000 
7.9 1348.6 .12988 | 1348.6 12988 1.0000 .00000 1.0000  .00000 
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Sinh x Cosh x Tanh x Coth z 

x 

Value logio Value logio Value logio Value logio 
8.0 1490.5 Ruiooo 1490.5 LL(ee0 1.0000 00000 1.0000 . 00000 
8.1 1647 .2 .21675 1647 .2 .21675 1.0000 00000 1.0000 .00000 
8.2 1820.5 26019 1820.5 26019 1.0000 00000 1.0000 .00000 
8.3 2011.9 . 30360 2011.9 . 3803860 1.0000 00000 1.0000 00000 
8.4 2223.5 +34704 2223.5 84704 1.0000  .00000 1.0000 .00000 
8.5 2457.4 .39048 2457.4 .39048 1.0000  .00000 1.0000  .00000 
8.6 2715.8 .438390 2715.8  .43390 1.0000  .00000 1.0000  .00000 
Sav 3001.5 47734 3001.5 .47734 1.0000  .00000 1.0000 00000 
8.8 Sel ii .52076 Solved .52076 1.0000 00000 1.0000 00000 
8.9 3666.0 .56419 3666.0 .56419 1.0000  .00000 1.0000 .00000 
9.0 4051.5 60762 4051.5  .60762 1.0000 .00000 1.0000 .00000 
9.1 4477 .6 .65105 4477.6 = .65105 1.0000  .00000 1.0000 .00000 
9.2 4948 6 69448 4948.6 .69448 1.0000  .00000 1.0000 .00000 
9.3 5469.0 .73791 5469.0 .73791 1.0000  .00000 1.0000 .00000 
9.4 6044 .2 . 78134 6044.2 .78134 1.0000  .00000 1.0000 .00000 
9.5 6679.9 82477 6679 .9 82477 1.0000 .00000 1.0000  .00000 
9.6 7382.4  .86820 7382.4  .86820 1.0000  .00000 1.0000 .00000 
Oia7, 8158.8 .91163 8158.8 .91163 1.0000  .00000 1.0000 .00000 
9.8 9016.9 .95506 9016.9 .95506 1.0000  .00000 1.0000 .00000 
9.9 9965.2 .99849 9965 .2 .99849 1.0000 .00000 1.0000 .00000 
10.0 11013.2 .04191 11013 .2 .04191 1.0000 .00000 1.0000 .00000 














MILS—RADIANS—DEGREES 


1 mil = 0.00098175 radians = 0.05625° = 3.375’ = 202.5” 
1000 mils = 0.98175 radians = 56.25° 


6400 mils 
1 radian = 1018.6 mils 
1° = 17.777778 mils 
1’ = 0.296296 mils 

1”. = 0.0049382 mils 


360° = 27 radians 


DEGREES—RADIANS 
1 radian = 57° 17’ 44” .80625 


l radian = 57.29577 95131 degrees 


l radian = 3437.74677 07849 minutes 


l radian = 206264.80625 seco 


1 degree = 0.01745 32925 19943 radians 
1 minute = 0.00029 08882 08666 radians 
1 second = 0.00000 48481 36811 radians 


nds 
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log 
1.75812 26324 
3.53627 38828 
5.31442 51332 


8.24187 73676-10 
6.46372 61172-10 
4.68557 48668-10 


DEGREES—RADIANS 


The table gives in radians the angle which is expressed in degrees and minutes at the side and top. 
Angles expressed to the nearest minute and second can readily be converted to radians by adding to the 
equivalent of the whole number of degrees the equivalents of the minutes and seconds found on the 
third page of this table. 























5 00’ 10 20 30 40 50 

0 0.00000 0.00291 0.00582 0.00873 0.01164 0.01454 
1 0.01745 0.02036 0.02327 0.02618 0.02909 0.03200 
2 0.03491 0.03782 0.04072 0.04363 0.04654 0.04945 
3 0.05236 0.05527 0.05818 0.06109 0.06400 0.06690 
4 0.06981 0.07272 0.07563 0.07854 0.08145 0.08436 
5 0.08727 0.09018 0.09308 0.09599 0.09890 0.10181 
6 0.10472 0.10763 0.11054 0.11345 0.11636 0.11926 
7 0.12217 0.12508 0.12799 0.13090 0.13381 0.13672 
8 0.13963 0.14254 0.14544 0.14835 0.15126 0.15417 
9 0.15708 0.15999 0.16290 0.16581 0.16872 0.17162 
10 0.17453 0.17744 0.18035 0.18326 0.18617 0.18908 
11 0.19199 0.19490 0.19780 0.20071 0.20362 0.20653 
12 0.20944 0.21235 0.21526 0.21817 0.22108 0.22398 
13 0.22689 0.22980 0.23271 0.23562 0.23853 0.24144 
14 0.24435 0.24725 0.25016 0.25307 0.25598 0.25889 
15 0.26180 0.26471 0.26762 0.27053 0.27343 0.27634 
16 0.27925 0.28216 0.28507 0.28798 0.29089 0.29380 
17 0.29671 0.29961 0.30252 0.30543 0.30834 0.31125 
18 0.31416 0.31707 0.31998 0.32289 0.32579 0.32870 
19 0.33161 0.33452 0.33743 0.34034 0.34325 0.34616 
20 0.34907 0.35197 0.35488 0.35779 0.36070 0.36361 
21 0.36652 0.36943 0.37234 0.37525 0.37815 0.38106 
22 0.38397 0.38688 0.38979 0.39270 0.39561 0.39852 
23 0.40143 0.40433 0.40724 0.41015 0.41306 0.41597 
24 0.41888 0.42179 0.42470 0.42761 0.43051 0.43342 
25 0.43633 0.43924 0.44215 0.44506 0.44797 0.45088 
26 0.45379 0.45669 0.45960 0.46251 0.46542 0.46833 
27 0.47124 0.47415 0.47706 0.47997 0.48287 0.48578 
28 0.48869 0.49160 0.49451 0.49742 0.50033 0.50324 
29 0.50615 0.50905 0.51196 0.51487 0.51778 0.52069 
30 0.52360 0.52651 0.52942 0.53233 0.53523 0.53814 
3l 0.54105 0.54396 0.54687 0.54978 0.55269 0.55560 
32 0.55851 0.56141 0.56432 0.56723 0.57014 0.57305 
33 0.57596 0.57887 0.58178 0.58469 0.58759 0.59050 
34 0.59341 0.59632 0.59923 0.60214 0.60505 0.60796 
35 0.61087 0.61377 0.61668 0.61959 0.62250 0.62541 
36 0.62832 0.63123 0.63414 0.63705 0.63995 0.64286 
37 0.64577 0.64868 0.65159 0.65450 0.65741 0.66032 
38 0.66323 0.66613 0.66904 0.67195 0.67486 0.67777 
39 0.68068 0.68359 0.68650 0.68941 0.69231 0.69522 
40 0.69813 0.70104 0.70395 0.70686 0.70977 0.71268 
41 0.71558 0.71849 0.72140 0.72431 0.72722 0.73013 
42 0.73304 0.73595 0.73886 0.74176 0.74467 0.74758 
43 0.75049 0.75340 0.75631 0.75922 0.76213 0.76504 
44 0.76794 0.77085 0.77376 0.77667 0.77958 0.78249 
45 0.78540 0.78831 0.79122 0.79412 0.79703 0.79994 
46 0.80285 0.80576 0.80867 0.81158 0.81449 0.81740 
47 0.82030 0.82321 0.82612 0.82903 0.83194 0.83485 
48 0.83776 0.84067 0.84358 0.84648 0.84939 0.85230 
49 0.85521 0.85812 0.86103 0.86394 0.86685 0.86976 
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00’ 10 20 30 40 50 
50 | 0.87266 | 0.87557 | 0.87848 | 0.88139 | 0.88430 | 0.88721 
51 | 0.89012 | 0.89303 | 0.89594 | 0.89884 | 0.90175 | 0.90466 
52 | 0.90757 | 0.91048 | 0.91339 | 0.91630 | 0.91921 | 0.92212 
53 | 0.92502 | 0.92793 | 0.93084 | 0.93375 | 0.93666 | 0.93957 
54 | 0.94248 | 0.94539 | 0.94830 | 0.95120 | 0.95411 | 0.95702 
55 | 0.95993 | 0.96284 | 0.96575 | 0.96866 | 0.97157 | 0.97448 
56 | 0.97738 | 0.98029 | 0.98320 | 0.98611 | 0.98902 | 0.99193 
57 | 0.99484 | 0.99775 | 1.00066 | 1.00356 | 1.00647 | 1.00938 
58 | 1.01229 | 1.01520 | 1.01811 | 1.02102 | 1.02303 | 1.02684 
59 | 1.02974 | 1.03265 | 1.03556 | 1.03847 | 1.04138 | 1.04429 
60 | 1.04720 | 1.05011 | 1.05302 | 1.05592 | 1.05883 | 1.06174 
61 | 1.06465 | 1.06756 | 1.07047 | 1.07338 | 1.07629 | 1.07920 
62 | 1.08210 | 1.08501 | 1.08792 | 1.09083 | 1.09374 | 1.09665 
63 | 1.09956 | 1.10247 | 1.10538 | 1.10828 | 1.11119 | 1.11410 
64 | 1.11701 | 1.11992 | 1.12283 | 1.12574 | 1.12865 | 1.13156 
65 | 1.13446 | 1.13737 | 1.14028 | 1.14319 | 1.14610 | 1.14901 
66 | 1.15192 | 1.15483 | 1.15774 | 1.16064 | 1.16355 | 1.16646 
67 | 1.16937 | 1.17228 | 1.17519 | 1.17810 | 1.18101 | 1.18392 
68 | 1.18682 | 1.18973 | 1.19264 | 1.19555 | 1.19846 | 1.20137 
69 | 1.20428 | 1.20719 | 1.21009 | 1.21300 | 1.21591 | 1.21882 
70 |) 1.22173) | 1.224642) / 1.22755 {1123046 | 1.23387°\) 1.23627 
71 | 1.23918 | 1.24209 | 1.24500 | 1.24791 | 1.25082 | 1.25373 
72 | 1.25664 | 1.25955 | 1.26245 | 1.26536 | 1.26827 | 1.27118 
73 | 1.27409 | 1.27700 | 1.27991 | 1.28282 | 1.28573 | 1.28863 
74 | 1.29154 | 1.20445 | 1.29736 | 1.30027 | 1.30318 | 1.30609 
75 | 1.30900 | 1.31191 | 1.31481 | 1.31772 | 1.32063 | 1.32354 
76 | 1.32645 | 1.32936 | 1.33227 | 1.33518 | 1.33809 | 1.34099 
77 | 1.34390 | 1.34681 | 1.34972 | 1.35263 | 1.35554 | 1.35845 
78 | 1.36136 | 1.36427 | 1.36717 | 1.37008 | 1.37299 | 1.37590 
79 | 1.37881 | 1.38172 | 1.38463 | 1.38754 | 1.39045 | 1.39335 
80 | 1.39626 | 1.39917 | 1.40208 | 1.40499 | 1.40790 | 1.41081 
81 | 1.41372 | 1.41663 | 1.41953 | 1.42244 | 1.42535 | 1.42826 
82 | 1.43117 | 1.43408 | 1.43699 | 1.43990 | 1.44281 | 1.44571 
83 | 1.44862 | 1.45153 | 1.45444 | 1.45735 | 1.46026 | 1.46317 
84 | 1.46608 | 1.46899 | 1.47189 | 1.47480 | 1.47771 | 1.48062 
85 | 1.48353 | 1.48644 | 1.48935 | 1.49226 | 1.49517 | 1.49807 
86 | 1.50098 | 1.50389 | 1.50680 | 1.50971 | 1.51262 | 1.51553 
87 | 1.51844 | 1.52135 | 1.52425 | 1.52716 | 1.53007 | 1.53298 
88 | 1.53589 | 1.53880 | 1.54171 | 1.54462 | 1.54753 | 1.55043 
89 | 1.55334 | 1.55625 | 1.55916 | 1.56207 | 1.56498 | 1.56789 
90 | 1.57080 | 1.57371 | 1.57661 | 1.57952 | 1.58243 | 1.58534 
91 | 1.58825 | 1.59116 | 1.59407 | 1.59698 | 1.59989 | 1.60279 
92 | 1.60570 | 1.60861 | 1.61152 | 1.61443 | 1.61734 | 1.62025 
93 | 1.62316 | 1.62607 | 1.62897 | 1.63188 | 1.63479 | 1.63770 
94 | 1.64061 | 1.64352 | 1.64643 | 1.64934 | 1.65225 | 1.65515 
95 | 1.65806 | 1.66097 | 1.66388 | 1.66679 | 1.66970 | 1.67261 
96 | 1.67552 | 1.67842 | 1.68133 | 1.68424 | 1.68715 | 1.69006 
97 | 1.69297 | 1.69588 | 1.69879 | 1.70170 | 1.70460 | 1.70751 
98 | 1.71042 | 1.71333 | 1.71624 | 1.71915 | 1.72206 | 1.72497 
99 | 1.72788 | 1.73078 | 1.73369 | 1.73660 | 1.73951 | 1.74242 
100 | 1.74533 | 1.74824 | 1.75115 | 1.75406 | 1.75696 | 1.75987 
101 | 1.76278 | 1.76569 | 1.76860 | 1.77151 | 1.77442 | 1.77733 
102 | 1.78024 | 1.78314 | 1.78605 | 1.78896 | 1.79187 | 1.79478 
103 | 1.79769 | 1.80060 | 1.80351 | 1.80642 | 1.80932 | 1.81223 
104 | 1.81514 | 1.81805 | 1.82096 | 1.82387 | 1.82678 | 1.82969 
105 | 1.83260 | 1.83550 | 1.83841 | 1.84132 | 1.84423 | 1.84714 
106 | 1.85004 | 1.85296 | 1.85587 | 1.85878 | 1.86168 | 1.86459 
107 | 1.86750 | 1.87041 | 1.87332 | 1.87623 | 1.87914 | 1.88205 
108 | 1.88496 | 1.88786 | 1.89077 | 1.89368 | 1.89659 | 1.89950 
109 | 1.90241 | 1.90532 | 1.90823 | 1.91114 | 1.91404 | 1.91695 
110 | 1.91986 | 1.92277 | 1.92568 | 1.92859 | 1.93150 | 1.93441 
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Deg. Radians Deg. Radians Min. Radians Sec. Radians 
90 1.57080 150 2.61799 0 0.00000 0 0.00000 
91 1.58825 151 2.63545 1 0.00029 1 0.00000 
92 1.60570 152 2.65290 2 0.00058 2 0.00001 
93 1.62316 153 2.67035 3 0.00087 3 0.00001 
94 1.64061 154 2.68781 4 0.00116 4 0.00002 
95 1.65806 155 2.70526 5 0.00145 5 0.00002 
96 1.67552 156 POA 6 0.00175 6 0.00003 
97 1.69297 157 2.74017 7 0.00204 7 0.00003 
98 1.71042 158 2.75762 8 0.00233 8 0.00004 
99 1.72788 159 2.77807 9 0.00262 9 0.00004 

100 1.74533 160 2.79253 10 0.00291 10 0.00005 
101 1.76278 161 2.80998 11 0.00320 11 0.00005 
102 1.78024 162 2.82743 12 0.00349 12 0.00006 

103 1.79769 163 2.84489 13 0.00378 13 0.00006 

104 1.81514 164 2.86234 14 0.00407 14 0.00007 

105 1.83260 165 2.87979 15 0.00436 15 0.00007 
106 1.85005 166 2.89725 16 0.00465 16 0.00008 

107 1.86750 167 2.91470 17 0.00495 17 0.00008 

108 1.88496 168 2.93215 18 0.00524 18 0.00009 
109 1.90241 169 2.94961 19 0.005538 19 0.00009 

110 1.91986 170 2.96706 20 0.00582 20 0.00010 

111 1.93732 171 2.98451 21 0.00611 21 0.00010 
112 1.95477 M72 3.00197 Pap 0.00640 22 0.00011 
113 1.97222 173 3.01942 23 0.00669 23 0.00011 
114 1.98968 174 3.03687 24 0.00698 24 0.00012 

115 2.00713 175 3.05433 25 0.00727 25 0.00012 
116 2.02458 176 3.07178 26 0.00756 26 0.00013 
117 2.04204 ie 3.08923 27 0.00785 a 0.00013 

118 2.05949 178 3.10669 28 0.00814 28 0.00014 
119 2.07694 179 3.12414 29 0.00844 29 0.00014 

120 2.09440 180 3.14159 30 0.00873 30 0.00015 
121 Zeiss 190 3.31613 31 0.00902 31 0.00015 

122 2.12930 200 3.49066 32 0.00931 32 0.00016 

123 2.14676 210 3.66519 oo 0.00960 33 0.00016 
124 2.16421 220 3.83972 34 0.00989 34 0.00016 

125 2.18166 230 4.01426 3D 0.01018 30 0.00017 
126 2.19911 240 4.18879 36 0.01047 36 0.00017 
127 2.21657 250 4.36332 37 0.01076 37 0.00018 
128 2.23402 260 4.53786 38 0.01105 38 0.00018 
129 2.25147 270 4.71239 39 0.01184 39 0.00019 

130 2.26893 280 4.88692 40 0.01164 40 0.00019 
131 2.28638 290 5.06145 41 0.01198 41 0.00020 
132 2.30383 300 5.23599 42 0.01222 42 0.00020 
133 2.32129 310 5.41052 43 0.01251 43 0.00021 
134 2.33874 320 5.58505 44 0.01280 44 0.00021 
135 2.35619 330 5.75959 45 0.013809 45 0.00022 
136 2.37365 340, 5.93412 46 0.013838 46 0.00022 
137 2.39110 350 6. 10865 47 0.013867 47 0.00023 
138 2.40855 360 6.28319 48 0.01396 48 0.00023 
139 2.42601 370 6.45772 49 0.01425 49 0.00024 
140 2.44346 380 6.63225 50 0.01454 50 0.00024 
141 2.46091 390 6.80678 51 0.01484 51 0.00025 
142 2.47837 400 6.981382 52 0.015138 52 0.00025 
143 2.49582 410 (eLOOSo 53 0.01542 53 0.00026 
144 2.513827 420) 7.33038 54 0.01571 54 0.00026 

145 2.53073 430 7.50492 55 0.01600 55 0.00027 

146 2.54818 440) 7.67945 56 0.01629 56 0.00027 
147 2.56563 450 7.853898 57 0.01658 ys 0.00028 
148 2.58309 460 8.02851 58 0.01687 58 0.00028 

149 2.60054 470 8.203805 59 0.01716 59 0.00029 

150 2.61799 480 8.37758 60 0.01745 60 0.00029 

eee ean) Sees Cae A eae eee is ee ee 
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DEGREES, MINUTES, AND SECONDS TO RADIANS 
Naa Degrees to Minutes to Seconds to 
beanie Radians Radians Radians 
10 0.174 5329 0.002 9089 0.000 0485 
20 0.349 0659 0.005 8178 0.000 0970 
30 0.523 5988 0.008 7266 0.000 1454 
40 0.698 1317 0.011 63855 0.000 1939 
50 0.872 6646 0.014 5444 0.000 2424 
60 1.047 1976 0.017 4533 0.000 2909 
70 1.221 7305 (0.020 3622) (0.000 3394) 
80 1.396 2634 (0.023 2711) | (0.000 3879) 
90 1.570 7963 (0.026 1800) | (0.000 4364) 
100 1.745 3293 Fey bast CE RTM Kbomy Orem sigatanate nes 
200 RAVUMOOSO.. ole deci eescus toon ees 
300 DL OOAO SES) || Piero neta eiek ke 











where n = 1, 2, 3, 4, etc. n(100°) = n(1.745 3293) 


*RADIANS TO DEGREES, MINUTES, AND SECONDS 





Radians 1.0 0.1 0.01 0.001 0.0001 
1 UY faa ly fie yn. Oss 2 Ou OV 03926732, 0° 00’ 20.6” 
2 4S Se 20h Ow iuleonaesor Or, DS hy O06252500 0° 00’ 41.3” 
3 alae ee! WAY 1). Ar SZ? O-1OSTSe SZ 0° O01’ 01.9” 
4 22975 10059E2"" 22250 O5e0” Doms Omor: Oss e4on lu CO OILY Pe 
5 286° 28’ 44.0” 28° 38’ 52.4! De a Oooe Opal anlelen 2 Oe Onl! Zi}, 1 
6 343° 46’ 28.8” OA 822" 3809” ee be loeoe O20 3re Ol ORO02 0328 
v. 401° 04’ 13.6” 40° 06’ 25.4” 4° 00’ 38.5” 0° 24’ 03.9” 0° 02’ 24.4” 
8 458° 21’ 58.4” 45 a008 Lise 21 Ey! (Oily Gay Oe Pag oO” O22 745207 
9 D152 39" 4303" D133! 5853" 5° 09’ 23.8” 0230" 5647 0° 037 05.67 

















* If 3.214 is desired in degrees, minutes and seconds it is obtained as follows: 


3 = 171° 53’ 14.4” 





.2= 11° 27’ 33.0” 
01 = 0° 34! 22.6” 
.004 = 0° 13’ 45.1" 
3.214 = 184° 8’ 55.1” 
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DEGREES AND DECIMAL FRACTIONS TO RADIANS 


The table below facilitates conversion of an angle expressed in degrees and decimal fractions into 
radians. To convert 25.78 into radians, find the equivalents, successively, of 20°, 5°, 0°.7, 0°.08 and add. 











Deg. | Radians Deg. Radians Deg. Radians Deg. Radians Deg. Radians 
10 | 0.174533 1 0.017453 Ont 0.001745 |} 0.01 | 0.000175 || 0.001 | 0.000017 
20 | 0.349066 2 034907 5B 003491 .02 .000349 002 .000035 
30 | 0.523599 3 052360 13 005236 03 000524 003 .000052 
40 | 0.698132 4 069813 4 006981 04 000698 004 .000070 
50 | 0.872665 5 087266 a 008727 05 .000873 .005 . 000087 
60 | 1.047198 6 . 104720 6 010472 06 001047 .006 .000105 
70 | 1.221730 if 12273 Lif .012217 AO .001222 007 . 000122 
80 | 1.396263 8 . 139626 8 013963 08 .001396 .008 .000140 
90 | 1.570796 9 . 157080 9 .015708 09 .001571 .009 .000157 












































RADIANS TO DEGREES AND DECIMALS 






































Radians Degrees Radians Degrees Radians Degrees Radians Degrees 
1 57.2958 0.1 5.7296 0.01 0.5730 0.001 0.0573 
2 114.5916 4 11.4592 .02 1.1459 002 .1146 
3 171.8873 3 17.1887 03 1.7189 003 .1719 
4 229.1831 A 22.9183 04 2.2918 004 . 2292 
5 286.4789 .o 28.6479 05 2.8648 005 . 2865 
6 343.7747 6 34.3775 06 3.4377 006 3438 
7 401.0705 nf 40.1070 07 4.0107 007 4011 
8 458 . 3662 8 45.8366 08 4.5837 .008 4584 
9 515.6620 9 51.5662 09 5.1566 009 POL a, 

10 572.9578 1.0 57.2958 10 5.7296 .010 .5730 


RADIANS—DEGREES 
Multiples and Fractions of « Radians in Degrees 









Radians | Radians Deg. Radians Radians Deg. Radians 





1416 180 /2 5708 2n/3 
2832 360 We 0472 3x/4 
4248 540 w/t 7854 5/6 
5664 720 /5 6283 7/6 
.7080 900 r/6 5236 | : 5/4 
8496 1080 «iT 4488 | 25. 4n/3 
9911 1260 r/8 3927 | 22. 3/2 
1327 1440 r/9 3491 51/3 
2743 1620 7/10 3142 7/4 
4159 1800 n/12 2618 11/6 








Crore ot he RWW DD 












































0 0 00 20 1 20 0 0.00 8 0.53 
1 0 04 30 2 00 1 0.07 9 0.60 
a 0 08 40 2 40 2 0.13 10 0.67 
3 0 12 50 3 20 3 0.20 20 Le 
4 0 16 60 4 00 4 0.27 30 2.00 
5 0 20 70 4 40 5 0.33 40 2.67 
6 0 24 80 5 20 6 0.40 50 3.33 
7 0 28 90 6 00 ‘4 0.47 60 4.00 
8 
9 

10. 
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MINUTES AND SECONDS TO DECIMAL PARTS OF A DEGREE 


MINUTES AND SECONDS TO DECIMAL PARTS OF A DEGREE TO 











DECIMAL PARTS OF A DEG. MINUTES AND SECONDS 
Min Degrees Sec. Degrees Deg. é Le Deg. 4 ue 
0 0.00000 0 0.00000 0.00 0 00 0.60 36 
1 01667 1 .00028 O01 0 36 61 36 36 
2 .038333 2 00056 .02 1 12 . 62 37 12 
3 05 3 .00083 03 1 48 63 Bi 48 
4 06667 4 OO111 04 2 24 . 64 38 24 
5 .08333 5 .001389 06 3 .65 39 
6 10 6 .00167 06 3 36 66 39 36 
7 . 11667 7 .00194 07 4 ile 67 40 12 
8 13333 8 . 00222 .08 4 48 68 40 48 
9 115 9 .0025 .09 5 24 69 41 24 
10 * 0.16667 10 0.00278 0.10 6 0.70 42 
1h .18333 11 . 003806 sa 6 36 71 42 36 
12 .20 12 .00333 12 i 12 72 43 12 
13 . 21667 13 .00361 mie 7 48 (Bs 43 48 
14 . 23333 14 00889 14 8 24 74 44 24 
15 225 iM) .00417 1d 9 ato 45 
16 . 26667 16 00444 16 9 36 .76 45 36 
17 28333 17 .00472 NY 10 12 ELA 46 2, 
18 .30 18 .005 18 10 48 78 46 48 
19 .31667 19 .00528 .19 11 24 .79 47 24 
20 0.33333 20 0.00556 0.20 12 0.80 48 
21 130 21 .00583 21 12 36 81 48 36 
22 . 36667 22 00611 22 13 12 .82 49 12 
23 38333 23 .00639 123 13 48 83 49 48 
24 .40 24 . 00667 24 14 24 84 50 24 
25 .41667 25 .00694 5) 15 85 51 
26 .43333 26 .00722 .26 15 36 86 ol 36 
27 45 27 .0075 27 16 12 87 52 i 
28 .46667 28 .00778 28 16 48 88 52 48 
29 48333 29 00806 29 17 24 89 53 24 
30 0.50 30 0.00833 0.30 18 0.90 54 
ail . 51667 31 .00861 Bl 18 36 91 54 36 
32 B5a330 32 00889 132 19 12 92 5D 12 
33 a5) 33 .00917 3 19 48 .93 55 48 
34 . 56667 34 . 00944 34 20 24 94 56 24 
35 . 58333 35 .00972 35 21 95 57 
36 . 60 36 .O1 36 21 36 .96 Gy A 36 
37 .61667 BH .01028 Fo 22 12 97 58 12 
38 . 63333 38 .01056 38 22 48 98 58 48 
39 nO 39 .01083 39 De 24 .99 59 24 
40 0.66667 40 0.01111 0.40 24 1.00 60 
41 . 68333 41 .01139 Al 24 36 
42 .70 42 .01167 42 25 We N= 
43 . 71667 43 .01194 A438 25 48 
44 NBOoo 44 01222 44 26 24 
45 he 45 0125 45 27 Deg. Sec 
46 . 76667 46 .01278 46 27 36 0.000 0.0 
47 . 78333 47 .01306 47 28 12 O01 3.6 
48 .80 48 .01333 48 28 48 .002 a2, 
49 . 81667 49 .01361 49 29 24 .003 10.8 
50 0.83333 50 0.01389 0.50 30 004 14.4 
51 85 51 .01417 Soil 30 36 .005 18. 
52 86667 on 01444 82 31 ie 006 26 
53 88333 53 .01472 53 31 48 .007 25-2 
54 90 54 .015 54 32 24 .008 28.8 
55 .91667 55 .01528 HO. 33 .009 32.4 
56 93333 56 .01556 56 33 36 0.010 36. 
57 95 57 .01583 5 Mtl 34 12 
58 .96667 58 .01611 58 34 48 
59 . 98333 59 .01639 59 35 24 
60 1.00 60 0.01667 0.60 36 
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RECIPROCALS, CIRCUMFERENCE AND AREA OF CIRCLES 


As a matter of convenience, the values of 1000 X (1/n) are given in the table. To obtain the actual 
value of the reciprocal, shift the decimal point three places to the left. 
Circumferences and areas of circles are given for the values of n as the diameter. 





























1 Circum- Area 1 Circum- Area 

n 1000— ference an? n 1000-— ference Nn? 

n PT a Y TN ae 
0 ra) 0.000000 .0000000 50 20. 00000 157.0796 1963 .495 
1 1000 .000 3.141593 . 7853982 51 19 .60784 160.2212 2042 .821 
2 500.0000 6.283185 3.141593 a2 19 .23077 163 .3628 PN CIEE 
3 SO .oo08 9.424778 7.068583 53 18 .86792 166.5044 2206 .183 
4 250.0000 12 .56637 12.56637 54 18 .51852 169.6460 2290 .221 
5 200.0000 15.70796 19.63495 55 18.18182 172.7876 2375 .829 
6 166.6667 18. 84956 28 27433 56 17 .85714 175.9292 2463 .009 
7 142.8571 21.99115 38 .48451 57 17. 54386 179.0708 2551 .759 
8 125.0000 25 .138274 50. 26548 58 17 .24138 182.2124 2642 .079 
9 east 28 .27433 63.61725 59 16 .94915 185.3540 2733. 901 
10 100.0000 31.41593 78 .53982 60 16 .66667 188 .4956 2827 .433 
ial 90.90909 34. 55752 95 .03318 61 61 .39344 191.6372 2922 .467 
12 83 .33333 37 .69911 113.0973 62 16.12903 194.7787 3019 .071 
13 76 .92308 40 .84070 TS2eiaZo: 63 15.87302 197 .9203 Slilge2se 
14 71.42857 43 .98230 153.9380 64 15.62500 201.0619 3216.991 
15 66 .66667 47 . 12389 176.7146 65 15.38462 204.2035 3318 .307 
16 62. 50000 50. 26548 201.0619 66 a GS sy 207 .3451 3421 .194 
17 58 . 82353 53 .40708 226.9801 67 14.92537 210.4867 Bo2D 002 
18 50. 05006 56. 54867 254.4690 68 14.70588 213.6283 3631.681 
19 52.63158 59 .69026 283 .5287 69 14.49275 216.7699 3739 .281 
20 50 .00000 62 .83185 314.1593 70 14.28571 219.9115 3848 .451 
21 47 .61905 65 .97345 346 . 3606 Ti 14.08451 Dplay VEEL 3959 .192 
22 45 .45455 69 .11504 380.1327 72 13 .88889 226.1947 4071 .504 
23 43 .47826 72 .25663 415.4756 73 13 .69863 229 .3363 4185 .387 
24 41 .66667 75 39822 452.3893 74 13). 5SISS 232.4779 4300. 840 
25 40 .00000 78 53982 490.8739 75 I3iod0eo 235.6194 4417 .865 
26 38. 46154 81.68141 530.9292 ! 76 13.15789 238.7610 4536 . 460 
aif 37 .03704 84. 82300 572.5553 ak 12.98701 241.9026 4656 .626 
28 35.71429 87 .96459 615.7522 78 12.82051 245.0442 4778 .362 
29 34.48276 91.10619 660.5199 79 12 .65828 248 .1858 4901 .670 
30 33 .00000 94.24778 706.8583 80 12.50000 PAT eS ar 6: 5026 .548 
31 32 25806 97 . 38937 754.7676 81 12.34568 254.4690 5152 .997 
32 31.25000 | 100.5310 804.2477 82 12.19512 257.6106 5281 .017 
33 30.303038 | 103.6726 855.2986 83 12.04819 260.7522 5410.608 
34 29.41176 | 106.8142 907 .9203 84 11.90476 263.8938 5541 .769 
35 28 .57143 | 109.9557 962.1128 85 11.76471 267 .0354 5674.502 
36 27.77778 | 118.0973 1017 .876 86 11.62791 270.1770 5808 .805 
37 27 .02703 | 116.2389 1075.210 87 11 .49425 273.3186 5944 .679 
38 26.31579 | 119.3805 1134,115 88 11 .36364 276.4602 6082 .123 
39 25.64103 | 122.5221 1194.591 89 11 .23596 279.6017 6221 .139 
40 25.00000 | 125.6637 1256 .637 90 Tea Ee lb 282.7433 6361 .725 
41 24 .39024 | 128.8058 1320 .254 91 10.98901 285.8849 6503 .882 
42 23.80952 | 131.9469 1385 .442 92 10.86957 289 .0265 6647 .610 
43 23.25581 | 135.0885 1452.201 93 10.75269 292.1681 6792 .909 
44 22.72727 | 188.2301 1520.531 94 10.63830 295 .3097 6939 .778 
45 22,.22222 | 141.3717 1590 .431 95 10.52632 298 .4513 7088 .218 
46 21.73913 | 144.5133 1661 .903 96 10.41667 301.5929 7238 .229 
47 21.27660 | 147.6549 1734.945 97 10.30928 304.7345 7389 .811 
48 20.83333 | 150.7964 1809 .557 98 10. 20408 307.8761 7542 .964 
49 20.40816 | 153.9380 1885.741 99 10.10101 Sl FONT 7697 .687 
50 20..00000 | 157.0796 1963 .495 100 10.00000 314.1593 7853 .982 


RECIPROCALS, CIRCUMFERENCE AND AREA OF CIRCLES (Continued) 






































1 Circum- Area 1 Circum- Area 
n 1000— ference mm? n 1000— ference am? 

n — a Cua 

™m 4 Mm 4 

100 10.00000 314.1593 7853 ..982 150 6.666 667 471 . 2389 17671 .46 
101 9.900 990 317 .3009 8011 .847 iat 6.622 517 474.3805 17907 .86 
102 9.803 922 320.4425 8171 .282 152 6.578 947 Al ¢e221 18145.84 
103 9.708 738 323 .5840 8332 .289 ao 6.535 948 480 .6637 18385 .39 
104 9.615 385 326.7256 8494. 867 154 6.493 506 483 .8053 18626. 50 
105 9.523 810 329.8672 8659 .015 155 6.451 613 486 .9469 18869 .19 
106 9.433 962 333.0088 8824 .734 156 6.410 256 490.0885 19113.45 
107 9.345 794 336.1504 8992 . 024 157 6.369 427 493 . 2300 19359 .28 
108 9.259 259 339 . 2920 9160 .884 158 6.329 114 496.3716 19606 .68 
109 9.174 312 342.4336 9331 .316 159 6.289 308 499.5132 19855 .65 
110 9.090 909 345.5752 9503 .318 160 6.250 000 502 6548 20106 .19 
ye 9.009 009 348.7168 9676 .891 161 6.211 180 505.7964 20358 . 31 
12 8.928 571 351.8584 9852 .035 162 6.172 840 508 .9380 20611 .99 
113 8.849 558 355.0000 10028 .75 163 6.134 969 512.0796 20867 .24 
114 8.771 930 358.1416 10207 .03 164 6.097 561 61572212 21124 .07 
115 8.695 652 361 . 2832 10386 .89 165 6.060 606 518.3628 21382 .46 
116 8.620 690 364.4247 10568 . 32 166 6.024 096 521.5044 21642 .43 
iba b¢ 8.547 009 367 .5663 10751 .32 167 5.988 024 524.6460 21903 .97 
118 8.474 576 370.7079 10935 .88 168 5.952 381 527.7876 22167 .08 
119 8.403 361 373.8495 11122 .02 169 5.917 160 530.9292 22431 .76 
120 Siaa0 e030 376.9911 11309 .73 170 Hiarstoy4 35.33 534.0708 22698 .01 
121 8.264 463 380.1327 11499 .01 7 5.847 953 bal ..2423 22965 .83 
122 8.196 721 383 . 2743 11689 .87 shefe 5.813 953 540.3539 23239 .22 
123 8.130 081 386.4159 11882 .29 173 5.780 347 543 .4955 23506 .18 
124 8.064 516 389.5575 12076.28 174 5.747 126 546.6371 23778 .71 
125 8.000 000 392.6991 12271085 175 5.714 286 549.7787 24052 .82 
126 7.936 508 395 .8407 12468 .98 176 5.681 818 552.9203 24328 .49 
127, 7.874 016 398 .9823 12667 .69 177 5.649 718 556.0619 24605 .74 
128 7.812 500 402 .1239 12867 .96 178 5.617 978 559.2035 24884 .56 
129 7.751 938 405 .2655 13069 .81 179 5.586 592 562.3451 25164.94 
130 7.692 308 408 . 4070 132 73R2o 180 DOO ORODO 565.4867 25446 .90 
131 7.633 588 411.5486 13478 .22 181 5.524 862 568 .6283 25730 .43 
132 VOnHY GS) Phizes 414.6902 13684.78 182 5.494 505 571.7699 26015.53 
133 7.518 797 417.8318 13892 .91 183 5.464 481 574.9115 26302 . 20 
134 7.462 687 420.9734 14102 .61 184 5.434 783 578 .0530 26590 .44 
135 7.407 407 424.1150 14313 .88 185 5.405 405 581.1946 26880 .25 
136 7.352 941 427 .2566 14526 .72 186 5.376 344 584.3362 27171 .63 
137 7.299 270 430.3982 14741 .14 187 5.347 594 587.4778 27464.59 
138 7.246 377 433 .5398 14957 .12 188 5.319 149 590.6194 27759 .11 
139 7.194 245 436.6814 15174.68 189 5.291 005 593.7610 28055 .21 
140 7.142 857 439 .8230 15393 .80 190 5.263 158 596.9026 28352 .87 
141 7.092 199 442 .9646 15614.50 191 5.235 602 600.0442 28652 .11 
142 7.042 254 446.1062 15836 .77 192 5.208 333 603.1858 28952 .92 
143 6.993 007 449 .2477 16060. 61 193 5.181 347 606.3274 29255 .30 
144 6.944 444 452 .3893 16286 .02 194 5.154 639 609 . 4690 29559 .25 
145 6.896 552 455.5309 16513 .00 195 5.128 205 612.6106 29864.77 
146 6.849 315 458 .6725 16741 .55 196 5.102 041 Gillon (o22 30171 .86 
147 6.802 721 461.8141 16971 .67 197 5.076 142 618.8938 30480. 52 
148 6.756 757 464.9557 17203 .36 198 5.050 505 622 .0353 30790 .75 
149 6.711 409 468 .0973 17436 .62 199 5.025 126 625.1769 Sl 102555 
150 6.666 667 471 .2389 17671 .46 200 5.000 000 628 .3185 31415 .93 




















A-125 


RECIPROCALS, CIRCUMFERENCE AND AREA OF CIRCLES (Continued) 


























1 Circum- Area 1 Circum- Area 
n 1000— ference mm? n 1000~ ference an? 
™m “4 ft ™m 4 
200 5.000 000 628 .3185 31415 .93 250 4.000 000 785 .3982 49087 .39 
201 4.975 124 631.4601 31730 .87 251 3.984 066 788 .5398 49480 .87 
202 4.950 495 634.6017 32047 .39 252 3.968 254 791.6813 49875 .92 
203 4.926 108 637 .7433 32365 .47 253 3.952 569 794.8229 50272 .55 
204 4.901 961 640.8849 32685 .13 254 3.937 008 797 .9645 50670 .75 
205 4.878 049 644 .0265 33006 . 36 255 3.921 569 801.1061 51070 .52 
206 4.854 369 647 . 1681 33329 .16 256 3.906 250 804.2477 51471.85 
207 4.830 918 650.3097 33653 .53 257 3.891 051 807 .3893 51874.76 
208 4.807 692 653.4513 33979 .47 258 3.875 969 810.5309 52279 .24 
209 4.784 689 656.5929 34306 .98 259 3.861 004 813.6725 52685 .29 
210 4.761 905 659 .7345 34636 .06 260 3.846 154 816.8141 53092 .92 
217 4.739 336 662.8760 34966 .71 261 3.831 418 819.9557 53502.11 
212 4.716 981 666.0176 35298 .94 262 3.816 794 823 .0973 53912 .87 
213 4.694 836 669 . 1592 $5632.73 263 3.802 281 826 .2389 54325 .21 
214 4.672 897 672.3008 35968 .09 264 3.787 879 829.3805 54739 .11 
215 4.651 163 675.4424 36305 .03 265 3.773 58D 832.5221 55154.59 
216 4.629 630 678 .5840 36643 . 54 266 3.759 398 835.6636 55571 .63 
217 4.608 295 681.7256 36983 .61 267 3.745 318 838.8052 55990. 25 
218 4.587 156 684.8672 BYE Y15 9/10) 268 3.731 343 841.9468 56410. 44 
219 4.566 210 688 .0088 37668 .48 269 38-717 472 845 .0884 56832 .20 
220 4.545 455 691.1504 38013 .27 270 3.703 704 848 . 2300 57255 .53 
221 4.524 887 694 . 2920 38359 .63 271 3.690 037 851.3716 57680 .43 
222 4.504 505 697 . 4336 38707 .56 PAs 3.676 471 854.5132 58106 .90 
223 4.484 305 700.5752 39057 .07 273 3.663 004 857.6548 58534.94 
224 4.464 286 703.7168 39408 .14 274 3.649 635 860.7964 58964 .55 
225 4.444 444 706.8583 39760.78 275 3.636 364 863.9380 59395 .74 
226 4.424 779 709.9999 40115 .00 276 3.623 188 867 .0796 59828 .49 
227, 4.405 286 ls), al4 Ys) 40470 .78 207 3.610 108 870.2212 60262 .82 
228 4.385 965 716.2831 40828 .14 278 3.597 122 873.3628 60698 .71 
229 4.366 812 719.4247 41187 .07 279 3.584 229 876.5044 611386.18 
230 4.347 826 722.5663 41547 .56 280 3.571 429 879.6459 61575 .22 
231 4.329 004 725.7079 41909 .63 281 3.558 719 882.7875 62015.82 
232 4.310 345 728.8495 42273 .27 282 3.546 099 885.9291 62458 .00 
233 4.291 845 731.9911 42638 .48 283 3.5383 569 889.0707 62901.75 
234 4.273 504 Tao alone 43005 . 26 284 3,020 127 892 . 2123 63347 .07 
235 4.255 319 738 .2743 43373 .61 285 3.508 772 895.3539 63793 .97 
236 4.237 288 741.4159 43748 .54 286 3.496 5038 898 .4955 64242 .43 
237 4.219 409 744.5575 44115.03 287 3.484 321 901.6371 64692 .46 
238 4.201 681 747.6991 44488 .09 288 3.472 222 904.7787 65144.07 
239 4.184 100 750.8406 44862 .73 289 3.460 208 907 .9203 65597 .24 
240 4.166 667 753 .9822 45238 .93 290 3.448 276 911.0619 66051 .99 
241 4.149 378 757 .1238 45616.71 291 3.486 426 914.2085 66508 .30 
242 4.132 231 760.2654 45996. 06 292 3.424 658 917.3451 66966 .19 
243 4.115 226 763.4070 46376 .98 293 3.412 969 920.4866 67425 .65 
244 4.098 361 766.5486 46759 .47 294 38.401 3861 923 .6282 67886 .68 
245 4.081 633 769.6902 47143 .52 295 3.389 831 926.7698 68349 .28 
246 4.065 041 772.8318 47529 .16 296 3.378 378 929.9114 68813 .45 
247 4.048 583 775.9734 47916 .36 297 3.367 008 933 .0530 69279 .19 
248 4.032 258 (oa 0) 48305 .13 298 3.355 705 936.1946 69746 .50 
249 4.016 064 782.2566 48695 .47 299 3.344 482 939 .3362 70215.38 
250 | 4.000 000 785 .3982 49087 .39 300 3 ,.333°333 942.4778 70685 .83 
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1 Circum- Area 1 Circum- Area 
n 1000— ference mm? n 1000— ference mn? 
u ™m aa iS ™m 4 
300 3.333 333 942.4778 70685 .83 350 2.857 143 1099 .557 96211 .28 
301 3.322 259 945.6194 71157 .86 351 2.849 003 1102 .699 96761 .84 
302 3.311 258 948 .7610 71631 .45 352 2.840 909 1105 .841 97313 .97 
303 3.300 330 951.9026 72106 .62 353 2.832 861 1108 .982 97867 .68 
304 3.289 474 955.0442 72583 .36 354 2.824 859 1112 .124 98422 .96 
305 3.278 689 958.1858 73061 .66 355 2.816 901 1115 .265 98979 .80 
306 3.267 974 961.3274 73541 . 54 356 2.808 989 1118.407 99538 .22 
307 3.257 329 964.4689 74022 .99 357 2.801 120 1121.549 100 098.2 
308 3.246 753 967.6105 74506. 01 358 2.793 296 1124 .690 100 659.8 
309 3.236 246 970.7521 74990 .60 359 2.785 515 1127 .832 101 222.9 
310 3.225 806 973.8937 75476 .76 360 2.777 778 1130.973 101 787.6 
311 3.215 4384 977 .0353 75964. 50 361 2.770 083 1134.155 102 353.9 
312 3.205 128 980.1769 76453 .80 362 2.762 431 1137 3257 102 921.7 
313 3.194 888 983.3185 76944 .67 363 2.754 821 1140 .398 103 491.1 
314 3.184 713 986.4601 77437 .12 364 2.747 253 1143 .540 104 062.1 
315 3.174 603 989 .6017 77931 .13 365 2.739 726 1146 .681 104 634.7 
316 3.164 557 992.7433 78426 .72 366 2.732 240 1149 .823 105 208.8 
317 3.154 574 995 .8849 78923 .88 - 367 2.724 796 1152 .965 105 784.5 
318 3.144 654 999 .0265 79422 .60 368 2.717 391 1156 .106 106 361.8 
319 3.134 796 1002 .168 79922 .90 369 2.710 027 1159 .248 106 940.6 
320 3.125 000 1005 .310 80424 .77 370 2.702 703 1162 .389 107 521.0 
321 3.115 265 1008. 451 80928 .21 371 2.695 418 1165 .531 108 103.0 
322 3.105 590 1011.593 81433 .22 372 2.688 172 1168 .672 108 686.5 
323 3.095 975 1014.734 81939 .80 373 2.680 965 1171 .814 109 271.7 
324 3.086 420 1017 .876 82447 .96 374 2.673 797 1174.956 109 858.4 
325 3.076 923 1021.018 82957 .68 375 2.666 667 1178 .097 110 446.6 
326 3.067 485 1024.159 83468 .98 376 2.659 574 1181 .239 111 036.5 
327 3.058 104 1027 .301 83981 .84 377 2.652 520 1184.380 111 627.9 
328 3.048 780 1030 .442 84496 .28 378 2.645 503 1187 .522 112 220.8 
329 3.039 514 1033 .584 85012. 28 379 2.638 522 1190 .664 112 815.4 
330 3.030 303 1036 .726 85529 . 86 380 2.631 579 1193 .805 113 411.5 
331 3.021 148 1039 .867 86049 .01 381 2.624 672 1196 .947 114 009.2 
332 3.012 048 1043 .009 86569 .73 382 2.617 801 1200 .088 114 608.4 
333 3.003 003 1046 .150 87092 .02 383 2.610 966 1203 .230 115 209.3 
334 2.994 012 1049 . 292 87615.88 384 2.604 167 1206 .372 115) S14 
335 2.985 075 1052 .434 88141 .31 385 2.597 403 1209 .513 116 415.6 
336 2.976 190 1055 .575 88668 .31 386 2.590 674 1212.655 117 021.2 
337 2.967 359 1058.717 89196.88 387 2.583 979 1215.796 117 628.3 
338 2.958 580 1061 .858 89727 .03 388 2.577.320 1218 .938 118 237.0 
339 2.949 853 1065 .000 90258 .74 389 2.570 694 1222 .080 118 847.2 
340 2.941 176 1068 . 142 90792 .03 390 2.564 103 1225 .221 119 459.1 
341 2.932 551 1071 .283 91326.88 391 2.557 545 1228 .363 120 072.5 
342 2.923 977 1074.425 91863 .31 392 2.551 020 1231 .504 120 687.4 
343 2.915 452 1077 .566 92401 .31 393 2.544 529 1234.646 121 304.0 
344 2.906 977 1080 .708 92940.88 394 2.538.071 1237 .788 121 922.1 
345 2.898 551 1083 .849 93482 .02 395 2.531.646 1240 .929 122 541.7 
346 2.890 173 1086 .991 94024 .73 396 2.525.253 1244.071 123 163.0 
347 2.881 844 1090.133 94569 .01 397 2.518.892 1247 .212 123 785.8 
348 2.873 563 1093 .274 95114.86 398 2.512 563 1250.354 124 410.2 
349 2.865 330 1096. 416 95662 .28 399 2.506 266 1253 .495 125 036.2 
350 2.857 143 1099 .557 96211 .28 400 2.500 000 1256 .637 125 663.7 
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1 Circum- Area 1 Circum- Area 
n 1000— ference mm n 1000—-. ference mn 
n BS ian . ™ 4 
400 2.500 000 1256. 637 125 663.7 450 2.222 222 1413.717 159 043.1 
401 2.493 766 1259 .779 126 292.8 451 2.217 295 1416 .858 159 750.8 
402 2.487 562 1262 .920 126 923.5 452 2.212 389 1420 .000 160 460.0 
403 2.481 390 1266 . 062 127 555.7 453 2.207 506 1423 .141 161 170.8 
404 2.475 248 1269 . 203 128 189.5 454 2.202 643 1426 .283 161 883.1 
405 2.469 136 1272 .345 128 824.9 455 2.197 802 1429 .425 162 597.1 
406 2.463 054 1275 .487 129 461.9 456 2.192 982 1432 .566 163 312.6 
407 2.457 002 1278 .628 130 100.4 457 2.188 184 1435 .708 164 029.6 
408 2.450 980 1281.770 130 740.5 458 2.183 406 1438 .849 164 748.3 
409 2.444 988 1284 .911 131 382.2 459 2.178 649 1441 .991 165 468.5 
410 2.439 024 1288 .053 132 025.4 460 2.173 913 1445 .133 166 190.3 
411 2.433 090 1291 .195 132 670.2 461 2.169 197 1448 .274 166 913.6 
412 2.427 184 1294 .336 133 316.6 462 2.164 502 1451 .416 167 638.5 
413 2.421 308 1297 .478 133 964.6 463 2.159 827 1454 .557 168 365.0 
414 2.415 459 1300 .619 134 614.1 464 2.155 172 1457 .699 169 093.1 
415 2.409 639 1303 .761 135 265.2 465 2.150 538 1460. 841 169 822.7 
416 2.403 846 1306 .903 135 917.9 466 2.145 923 1463 .982 170 553.9 
417 2.398 082 1310.044 136 572.1 467 2.141 328 1467 .124 171 286.7 
418 2.392 344 1313 .186 137 227.9 468 2.136 752 1470 .265 172 021.0 
419 2.386 635 1316.327 137 885.3 469 2.132 196 1473 .407 172 757.0 
420 2.380 952 1319 .469 138 544.2 470 2.127 660 1476 .549 173 494.5 
421 2.375 297 1322 .611 139 204.8 471 2.123 142 1479 .690 174 233.5 
422 2.369 668 1325 .752 139 866.8 472 2.118 644 1482 .832 174 974.1 
423 2.364 066 1328 .894 140 530.5 473 2.114 165 1485 .973 175 716.3 
424 2.358 491 1332 .035 141 195.7 474 2.109 705 1489 .115 176 460.1 
425 2.352 941 1335 .177 141 862.5 475 2.105 263 1492 .257 177 205.5 
426 2.347 418 1338 .318 142 530.9 476 2.100 840 1495 .398 177 952.4 
427 2.341 920 1341 .460 143 200.9 477 2.096 436 1498 .540 178 700.9 
428 2.336 449 1344. 602 143 872.4 478 2.092 050 1501 .681 179 450.9 
429 2.331 002 1347 .743 144 545.5 479 2.087 683 1504 .823 180 202.5 
430 2.325 581 1350.885 145 220%1 480 2.083 333 1507 .964 180 955.7 
431 2.320 186 1354 .026 145 896.3 481 2.079 002 1511.106 181 710:5 
432 2.314 815 1357 .168 146 574.1 482 2.074 689 1514.248 182 466.8 
433 2.309 469 1360 .310 147 253.5 483 2.070 393 1517 .389 183 224.8 
434 2.304 147 1363 .451 147 934.5 484 2.066 116 1520.531 183 984.2 
435 2.298 851 1366 .593 148 617.0 485 2.061 856 1523 .672 184 745.3 
436 2.293 578 1369 .734 149 301.0 486 2.057 613 1526.814 185 507.9 
437 2.288 330 1372 .876 149 986.7 487 2.053 388 1529 .956 186 272.1 
438 2.283 105 1376.018 150 673.9 488 2.049 180 1533 .097 187 037.9 
439 2.277 904 1379.159 151 362.7 489 2.044 990 1536 .239 187 805.2 
440 D202 020 1382 .301 152 053.1 490 2.040. 816 1539 .380 188 574.1 
441 2.267 574 1385 .442 152 745.0 491 2.036 660 1542 .522 189 344.6 
442 2.262 443 1388 . 584 153 488.5 492 2.032 520 1545. 664 190 116.6 
443 2.257 336 1391 .726 154 133.6 493 2.028 398 1548 .805 190 890.2 
444 2.252 252 1394, 867 154 8380.3 494 2.024 291 1551 .947 191 665.4 
445 2.247 191 1398 .009 155 528.5 495 2.020 202 1555 .088 192 442.2 
446 2.242 152 1401 ..150 156 228.3 496 2.016 129 1558 . 230 193 220.5 
447 2.237 136 1404. 292 156 929.6 497 2.012 072 1561 .372 194 000.4 
448 2.232 143 1407 434 157 632.6 498 2.008 032 1564.513 194 781.9 
449 2.227 171 1410.575 158.337 .1 499 2.004 008 1567 .655 195 564.9 
450 .| 2.222 222 1413.717 159 043.1 500 2.000 000 1570.796 196 349.5 
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1 Circum- Area 1 Circum- Area 
n 1000— ference mn? n 1000- ference mm? 

n — n uh 

™m 4 mm 4 
500 2.000 000 1570.796 196 349.5 550 1.818 182 1727 .876 237 582.9 
501 1.996 008 1573 .9388 194 Wao 551 1.814 882 1731 .018 238 447.7 
502 1.992 032 1577 .080 197 923.5 552 1.811 594 1734.159 239 314.0 
503 1.988 072 1580.221 198 712.8 553 1.808 318 1737 .301 240 181.8 
504 1.984 127 1583 .363 199 503.7 554 1.805 054 1740 .442 241 051.3 
505 1.980 198 1586 . 504 200 296.2 Hy YSy5) 1.801 802 1743 .584 241 922.3 
506 1.976 285 1589 .646 201 090.2 556 1.798 561 1746 .726 242 794.8 
507 1.972 387 1592 .787 201 885.8 557 TAG D e802 1749 .867 243 669.0 
508 1.968 504 1595 .929 202 683.0 558 1 7928S 1753 .009 244 544.7 
509 1.964 6387 1599 .071 203 481.7 559 1.788 909 1756 .150 245 422.0 
510 1.960 784 1602 .212 204 282.1 560 1.785 714 1759 .292 246 300.9 
SH 1.956 947 1605 .354 205 084.0 561 Pavis2eool 1762 4838 247 181.3 
512 1.953 125 1608 . 495 205 887.4 562 1.779 359 eA s¥ay 255745) 248 063.3 
513 1.949 318 1611 .637 206 692.4 563 1.776 199 1768 .717 248 946.9 
514 1. 945%525 1614.779 207 499.1 564 1.773 050 1771 .858 249 832.0 
515 1.941 748 1617 .920 208 307.2 565 1.769 912 1775 .000 250 718.7 
516 1.937 984 1621 .062 209 117.0 566 1.766 784 1778 .141 251 607.0 
517 1.934 236 1624. 203 209 928.3 567 1.763 668 1781 .283 252 496.9 
518 1.930 502 1627 .345 210 741.2 568 1.760 563 1784 .425 253 388.3 
519 1.926 782 1630 .487 PAL By 569 1.757 469 1787 .566 254 281.3 
520 1.923 077 1633 .628 PRR SI Werf 570 1.754 386 1790.708 255 175.9 
521 1.919 386 1636 .770 213 189.3 571 1s Ol Bons 1793 .849 256 072.0 
522 1.915 709 1639 .911 214 008.4 572 Lo viASazoe 1796 .991 256 969.7 
523 1.912 046 16438 .053 214 829.2 573 1.745 201 1800 .133 257 869.0 
524 1.908 397 1646 .195 215 (Golo 574 1.742 160 1803 .274 258 769.8 
525 1.904 762 1649 .336 216 475.4 Die 1.739 130 1806 .416 259 672.3 
526 1.901 141 1652 .478 217 300.8 576 Were eed WiLTE 1809 .557 260 576.3 
527 1.897 533 1655 .619 218 127.8 OT fo3 LOZ 1812 .699 261 481.8 
528 1.893 939 1658 .761 218 956.4 578 1.730 104 1815.841 262 389.0 
529 1.890 359 1661 .903 219 786.6 579 27 SVG 1818 .982 263 297.7 
530 1.886 792 1665 .044 220 618.3 580 1.724 138 1822 .124 264 207.9 
531 1.883 239 1668 .186 221 451.7 581 eZ eeO 1825 .265 265 119.8 
532 1.879 699 1671 .327 222 286.5 582 1.718 213 1828 . 407 266 033.2 
533 1.876 173 1674 .469 2203 12300 583 1.715 266 1831 .549 266 948 .2 
534 1.872 659 1677 .610 223 961.0 584 1.712 329 1834. 690 267 864.8 
535 1.869 159 1680 .752 224 800.6 585 1.709 402 18387 .832 268 782.9 
536 1.865 672 1683 .894 225 641.8 586 1.706 485 1840 .973 269 702.6 
537 1.862 197 1687 .035 226 484.5 587 1.703 578 1844.115 270 623.9 
538 1.858 736 1690.177 227 328.8 588 1.700 680 1847 .256 271 546.7 
539 1.855 288 1693 .318 228 174.7 589 1.697 793 1850 .398 272 4Aileal 
540 1.851 852 1696 . 460 229 022.1 590 1.694 915 1853 . 540 213) 39 GL 
541 1.848 429 1699 .602 229 871.1 591 1.692 047 1856 .681 274 324.7 
542 1.845 018 1702 .748 230) 7207 592 1.689 189 1859 .823 275 253.8 
543 1.841 621 1705 .885 231 573.9 593 1.686 341 1862 .964 276 184.5 
544 1.838 235 1709 .026 232 427.6 594 1.683 502 1866. 106 Pb Malla of 
545 1.834 862 1712.168 233 282.9 595 1.680 672 1869 .248 278 050.6 
546 1.831 502 1715.310 234 139.8 596 1.677 852 1872 .389 278 986.0 
547 1.828 154 1718 .451 234 998.2 597 1.675 042 1875 .531 279 923.0 
548 1.824 818 1721 .593 235 858.2 598 1.672 241 1878 .672 280 861.5 
549 1.821 494 1724 .734 236 719.8 599 1.669 449 1881 .814 281 801.6 
550 1.818 182 1727 .876 237 .582.9 600 1.666 667 1884.956 | 282 743.3 
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1 Circum- Area 1 Circum- 
n 1000— ference mn? n 1000— ference 

n a 4 a Tm 
600 1.666 667 1884 .956 282 743.3 650 1.538 462 2042 .035 
601 1.663 894 1888 .097 283 686.6 651 1.536 098 2045 .177 
602 1.661 130 1891 .239 284 631.4 652 1.533 742 2048 .318 
603 1.658 375 1894. 380 285 577.8 653 1.531 394 2051 .460 
604 1.655 629 1897 .522 286 525.8 654 1.529 052 2054. 602 
605 1.652 893 1900. 664 287 475.4 655 1.526 718 2057 .743 
606 1.650 165 1803 .805 288 426.5 656 1.524 390 2060 .885 
607 1.647 446 1906 .947 289 379.2 657 1 p22, 070 2064 .026 
608 1.644 737 1910.088 290 333.4 658 LD LO aT 2067 .168 
609 1.642 036 1913 .230 291 289.3 659 1.517 451 2070.310 
610 1.639 344 1916 .372 292 246.7 660 iets: 3b5 92 2073 .451 
611 1.636 661 1919 .513 293 205.6 661 1.512 859 2076 .593 
612 1.633 987 1922 .655 294 166.2 662 1.510 574 2079 .734 
613 1.631 321 1925 .796 295 128.3 663 1.508 296 2082 .876 
614 1.628 664 1928 .938 296 092.0 664 1.506 024 2086 .018 
615 1.626 016 1932 .079 297 057.2 665 1.503 759 2089 .159 
616 1 .623°377 1935.221 298 024.0 666 1.501 502 2092 .301 
617 1.620 746 1938 .363 298 992.4 667 1.499 250 2095 .442 
618 1.618 123 1941 .504 299 962.4 668 1.497 006 2098 . 584 
619 1.615 509 1944 .646 300 933.9 669 1.494 768 2101 .725 
620 1.612 903 1947 .787 301 907.1 670 1.492 537 2104. 867 
621 1.610 306 1950 .929 302 881.7 671 1.490 313 2108 .009 
622 1.607 717 1954.071 303 858.0 672 1.488 095 2111.150 
623 1.605 136 1957 .212 304 835.8 673 1.485 884 2114.292 
624 1.602 564 1960 .354 305 815.2 674 1.483 680 2117 .433 
625 1.600 000 1963 .495 306 796.2 675 1.481 481 2120.575 
626 1.597 444 1966 .637 307 778.7 676 1.479 290 21233747 
627 1.594 896 1969 .779 308 762.8 677 1.477 105 2126 .858 
628 1.592 357 1972 .920 309 748.5 678 1.474 926 2130.000 
629 1.589 825 1976 .062 SLO (Son 679 1.472 754 2133 .141 
630 1.587 302 1979 .203 311 724.5 680 1.470 588 2136 .283 
631 1.584 786 1982 .345 312 714.9 681 1.468 429 2139 .425 
632 1.582 278 1985 . 487 313 706.9 682 1.466 276 2142 .566 
633 1.579 779 1988 .628 314 700.4 683 1.464 129 2145.708 
634 W577 287 1991 .770 315 695.5 684 1.461 988 2148 .849 
635 1.574 803 1994.91] 316 692.2 685 1.459 854 2151 .991 
636 MAPA 3720 1998 .053 317 690.4 686 1.457 726 2155.133 
637 1.569 859 2001 .195 3818 690.2 687 1.455 604 2158 .274 
638 1.567 398 2004 .336 319 691.6 688 1.453 488 2161.416 
639 1.564 945 2007 .478 320 694.6 689 1.451 379 2164.557 
640 1.562 500 2010.619 21 699.1 690 1.449 275 2167 .699 
641 1.560 062 2013 .761 22 705.2 691 1.447 178 2170.841 
642 1.557 632 2016 .902 T1ZI8 692 1.445 087 2173 .982 
643 1, 556 210 2020 044 (22. 693 1.4438 O01 2ACT 124 
644 1.552 795 2023 .186 325) 732.9 694 1.440 922 2180 .265 
645 1.550 388 2026 .327 326 745.3 695 1.488 849 2183 .407 
646 1.547 988 2029 .469 327 759.2 696 1.486 782 2186 .548 
647 1.545 595 2032 .610 328 774.7 697 1.484 720 2189 .690 
648 1.543 210 2035 .752 329 791.8 698 1.482 665 2192 .832 
649 1.540 832 20388 .894 38380 810.5 699 1.480 615 2195 .973 
650 1.588 462 2042 .035 331 830.7 700 1.428 571 2199 .115 
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1 Circum- Area 1 Circum- Area 
n 1000— ference mm? n 1000— ference mn? 
Me wn 4 i Tn 4 

700 1.428 571 2199 .115 384 845.1 750 1.333 333 2356 .194 441 786. 
701 1.426 534 2202 .256 385 945.4 751 1.331 558 2359 .336 442 965. 
702 1.424 501 2205 .398 387 047.4 Loz 1.329 787 2362 .478 444 145. 
703 1.422 475 2208 540 3888 150.8 753 1.328 021 2365 .619 445 327. 
704 1.420 455 2211 .681 3889 255.9 754 1.326 260 2368 .761 446 511. 
705 1.418 440 2214.823 390 362.5 Too 1.324 508 2371 .902 447 696. 
706 1.416 4381 2217 .964 391 470.7 756 1.322 751 2375 .044 448 883. 
707 1.414 427 2221 .106 392 580.5 757 1.321 004 2378 .186 450 071. 
708 1.412 429 2224 .248 393 691.8 758 1.319 261 2381 .327 451 261. 
709 1.410 4387 2227 .389 394 804.7 759 1S 37 325 2384 . 469 452 453, 
710 1.408 451 2230.531 395 919.2 760 1.315 789 2387 .610 453 646. 
711 1.406 470 2233 .672 397 035.3 761 1.314 060 2390 .752 454 840. 
712 1.404 494 2236 .814 398 152.9 762 1.312 336 2393 .894 456 036. 
713 1.402 525 2239 .956 399 272.1 763 1.310 616 2397 .035 457 234. 
714 1.400 560 2243 .097 400 392.8 764 1.308 901 2400.177 458 433. 
715 1.398 601 2246 .239 401 515.2 765 1.307 190 2403 .318 459 634. 
716 1.396 648 2249 380 402 639.1 766 1.305 483 2406. 460 460 837 
717 1.394 700 2252-522 403 764.6 767 1.303 781 2409 .602 462 041 
718 1.392 758 2255 .664 404 891.6 768 1.302 083 2412.743 463 246. 
719 1.390 821 2258 .805 406 020.2 769 1.300 390 2415.885 464 453 
720 1.388 889 2261 .947 407 150.4 770 1.298 701 2419.026. | 465 662 
721 1.386 963 2265 .088 408 282.2 771 1.297 017 2422 .168 466 872. 
722 1.385 042 2268 . 230 409 415.5 Cl2 1.295 337 2425 .310 468 084. 
723 1.383 126 220 soul 410 550.4 773 1.293 661 2428 .451 469 298. 
724 1.380 215 2274 .513 411 686.9 774 1.291 990 2431 .593 470 5138. 
725 1.379 310 2277 .655 412 824.9 fa) 1.290 323 2434 .734 471 729. 
726 1.377 410 2280 .796 413 964.5 776 1.288 660 2437 .876 472 947. 
727 1.375 516 2283 .938 415 105.7 777 1.287 O01 2441 .017 474 167. 
728 1.373 626 2287 .079 416 248.5 778 1.285 347 2444 .159 475 388. 
729 1.371 742 2290 .221 417 392.8 779 1.283 697 2447 .301 476 611. 
730 1.369 863 2293 .363 418 538.7 780 1.282 051 2450. 442 477 836. 
731 1.367 989 2296 . 504 419 686.1 781 1.280 410 2453 . 584 479 062. 
732 1.366 120 2299 .646 420 835.2 782 1278 2 2456 .725 480 289. 
733 1.364 256 2302 .787 421 985.8 783 1.277 139 2459 . 867 481 519. 
734 1.362 398 2305 .929 423 138.0 784 2 (oO nohO 2463 .009 482 749. 
735 1.360 544 2309 .071 424 291.7 785 1.273 885 2466 .150 483 982. 
736 1.358 696 2312 2212 425 447.0 786 1272265 2469 . 292 485 215 
737 1.356 852 2315 .354 426 603.9 787 1.270 648 2472 .433 486 451 
738 1.355 014 2318 .495 427 762.4 788 1.269 036 2475.575 487 688 
739 1.353 180 Da21 1600 428 922.4 789 1.267 427 2478.717 488 926 
740 Isp lysol 2324 .779 430 084.0 790 1.265 823 2481 .858 490 167 
741 1.349 528 2327 .920 431 247.2 791 1.264 ‘223 2485 .000 491 408 
742 1.347 709 2331 .062 432 412.0 792 1.262 626 2488 .141 492 652 
743 1.345 895 2334 203 433 578.3 793 1.261 034 2491 283 493 896 
744 1.344 086 2337 .345 434 746.2 794 1.259 446 2494 425 495 148 
745 1.342 282 2340 .487 435 915.6 795 1.257 862 2497 .566 496 391 
746 1.340 483 2343 .628 437 086.6 796 1.256 281 2500 .708 497 640 
747 1.338 688 2346 .770 438 259.2 797 1.254 705 2503 .849 498 892 
748 1.336 898 2349 .911 439 433.4 798 1.253 133 2506 .991 500 144 
749 LBB TS 2353 .053 440 609.2 799 1.251 564 2510.133 501 399 
750 1.333 1339 2356. 194 441 786.5 800 1.250 000 2513 .274 502 654 
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RECIPROCALS, CIRCUMFERENCE AND AREA OF CIRCLES. (Continued) 








Circum- Area 1 Circum- Area 
n 10004 ference mn n 1000— ference mn 
n wr n 4 
™m 4 ™m 

800 1.250 000 2513 .274 502 654.8 850 1.176 471 2670 .354 567 450.2 
801 1.248 439 2516.416 503 912.2 851 1.175 088 2673 .495 568 786.1 
802 1.246 883 2519 .557 505 Lae? 852 1.173 709 2676 .637 670 12307 
803 1.245 330 2522 .699 506 431.8 853 fe 2toe 2679 .779 571- 462.8 
804 1.243 781 2525 .840 507 693.9 854 1.170 960 2682 .920 572 803.4 
805 1.242. 236 2528 .982 508 957.6 855 1.169 591 2686 . 062 574 145.7 
806 1.240 695 2532 .124 510 222.9 856 1.168 224 2689 . 203 575 489.5 
807 1.239 157 2535 .265 511 489.8 857 1.166 861 2692 .345 576 834.9 
808 1.237 624 2538 .407 512 758.2 858 1.165 501 2695. 486 578 181.9 
809 1.236 094 2541 .548 514 028.2 859 1.164 144 2698 .628 579 530.4 
810 1.234 568 2544 .690 515 299.7 860 PAL62 A791 2701 .770 580 880.5 
811 1.233 046 2547 .832 516 572.9 861 1.161 440 2704 .911 582) 232.2 
812 tno eon 2550 .973 517 847.6 862 1.160 093 2708 .053 583 585.4 
813 1.230 012 2554 11S 519 123.8 863 1.158 749 2711.194 584 940.2 
814 1.228 501 2557 1256 520 401.7 864 1.157 407 2714.336 586 296.6 
815 1.226 994 2560 .398 521 681.1 865 1.156 069 2717 .478 587 654.5 
816 1.225 490 2563 . 540 522 962.1 866 1.154 734 2720.619 589 014.1 
817 1.223 990 2566 .681 524 244.6 867 1.153 403 2723 iol 590 375.2 
818 1.222 494 2569 .823 525 528.8 868 1.152 074 2726 .902 591 737.8 
819 1.221 001 2572 .964 526 814.5 869 1.150 748 2730 .044 593 102.1 
820 1219 Fa 2 2576 .106 528 101.7 870 1.149 425 2733 .186 594 467.9 
821 1.218 027 2579 .248 529 390.6 871 1.148 106 2736 .327 595 835.2 
822 1.216 545 2582 .389 530 681.0 872 1.146 789 2739 .469 597 204.2 
823 1.215 067 2585 .531 531 973.0 873 LAS CAT 2742 .610 598 574.7 
824. 1.213 592 2588 .672 533 266.5 874 1.144 165 2745 .752 599 946.8 
825 1212 91211 2591 .814 534 561.6 875 1.142 857 2748 .894 601 320.5 
826 1.210 654 2594 .956 535 858.3 876 1.141 553 2752 .035 602 695.7 
827 1.209 190 2598 .097 537 156.6 877 1.140 251 2755 ATW 604 072.5 
828 1.207 729 2601 .239 5388 456.4 878 1.138 952 2758 .318 605 450.9 
829 1206 243 2604 . 380 539 757.8 879 1.1387 656 2761.460. | 606 830.8 
830 1.204 819 2607 .522 541 060.8 880 1.136 364 2764.602 608 212.3 
831 1.203 369 2610 .663 542 365.3 881 1185 1074: 2767 .748 609 595.4 
832 1.201 923 2613 .805 543 671.5 882 L133 F787 2770.885 610 980.1 
833 1.200 480 2616 .947 544 979.1 883 L382 <503 2774.026 612 366.3 
834 1.199 041 2620 .088 546 288.4 884 1.281 e222 2777 .168 613 754.1 
835 1.197 605 2623 . 230 547 599.2 885 1.129 944 2780 .309 615 148.5 
836 1.196 172 2626 .371 548 911.6 886 1.128 668 2783 .451 616 534.4 
837 1.194 743 2629 513 550 225.6 887 27 9396 2786 .593 617 926.9 
838 OS ico lly 2632 .655 Hoh Ga TL 888 11269126 2789 .734 619 321.0 
839 1.191 895 2635 .796 552 858.3 889 1.124 859 2792 .876 620 716.7 
840 1.190 476 2638 .938 554 176.9 890 1.123 596 2796 .017 622 113.9 
841 1.189 061 2642 .079 555 497.2 891 1.122 3384 2799 .159 6238) 5127 
842 1.187 648 2645 . 221 556 819.0 892 1.121 076 2802 .301 624 913.0 
843 1.186 240 2648 . 363 558 142.4 893 LTO 2821 2805 .442 626 315.0 
844 1.184 834 2651 .504 559 467.4 894 1.118 568 2808 . 584 627 718.5 
845 1.183 432 2654. 646 560 793.9 895 UL Soe 2811 .725 629 123.6 
846 IN1SZ25038 2657 .787 562 122.0 896 1.116 O71 2814. 867 630 530.2 
847 1.180 638 2660 .929 563 451.7 897 1.114 827 2818 .009 631 938.4 
848 1.179 245 2664. 071 564 783.0 898 1.113 586 2821 .150 633 348.2 
849 1 ee War fat 15%.) 2667 .212 566 115.8 899 LldQesay 2824 .292 634 759.6 
850 1.176 471 2670 .354 567 450.2 900 Wet aal 2827 .433 636 172.5 
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RECIPROCALS, CIRCUMFERENCE AND AREA OF CIRCLES (Continued) 
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1 Circum- Area 1 Circum- Area 
1000— ference mm? n 1000— ference mn? 
= wn 4 @ ™m 4 
1.111 111 | 2827,433 | 636°172.5 950 | 1.052 632 | 2984.513 | 708 821.8 
1.109 878 | 2830.575 | 637 587.0 951 | 1.051 525 | 2987.655 | 710 314.9 
1.108 647 | 2833.717 | 639 003.1 952 | 1.050 420 | 2990.796 | 711 809.5 
1.107 420 | 2836.858 | 640 420.7 953 | 1.049 318 | 2993.938 | 713 305.7 
1.106 195 | 2840.000 | 641 839.9 954 | 1.048 218 | 2997.079 | 714 803.4 
1.104 972 | 2843.141 | 643 260.7 955 | 1.047 120 | 3000.221 | 716 302.8 
1.103 753 | 2846.283 | 644 683.1 956 | 1.046 025 | 3003.363 | 717 803.7 
1.102 5386 | 2849.425 | 646 107.0 957 | 1.044 932 | 3006.504 | 719 306.1 
1.101 322 | 2852.566 | 647 532.5 958 | 1.043 841 | 3009.646 | 720 810.2 
1.100 110 | 2855.708 | 648 959.6 959 | 1.042 753 | 3012.787 | 722 315.8 
1.098 901 | 2858.849 | 650 388.2 960 | 1.041 667 | 3015.929 | 723 822.9 
1.097 695 | 2861.991 | 651 818.4 961 | 1.040 583 | 3019.071 | 725 331.7 
1.096 491 | 2865.133 | 653 250.2 962 | 1.039 501 | 3022.212 | 726 842.0 
1.095 290 | 2868.274 | 654 683.6 963 | 1.038 422 | 3025.354 | 728 353.9 
1.094 092 | 2871.416 | 656 118.5 964 | 1.037 344 | 3028.495 | 729 867.4 
1.092 896 | 2874.557 | 657 555.0 965 | 1.036 269 | 3031.637 | 731 382.4 
1.091 703 | 2877.699 | 658 993.0 966 | 1.035 197 | 3034.779 | 732 899.0 
1.090 513 | 2880.840 | 660 432.7 967, |. 1,034 126.| 3087.920 -||- 734) 417.2 - 
1.089 325 | 2883.982 | 661 873.9 968 | 1.033 058 | 3041.062 | 735 936.9 
1.088 139 | 2887.124 | 663 316.7 969 | 1.031 992 | 3044.203 | 737 458.2 
1.086 957 | 2890.265 | 664 761.0 970 | 1.030 928 | 3047.345 | 738 981.1 
1.085 776 | 2893.407 | 666 206.9 971 | 1.029 866 | 3050.486 | 740 505.6 
1.084 599 | 2896.548 | 667 654.4 972 | 1.028 807 | 3053.628 | 742 031.6 
1.083 424 | 2899.690 | 669 103.5 973 | 1.027 749 | 3056.770 | 743 559.2 
1.082 251 | 2902.832 | 670 554.1 974 | 1.026 694 | 3059.911 | 745 088.4 
1.081 081 | 2905.973 | 672 006.3 975 | 1.025 641 | 3063.053 | 746 619.1 
1.079 914 | 2909.115 | 673 460.1 976 | 1.024 590 | 3066.194 | 748 151.4 
1.078 749 | 2912.256 | 674 915.4 977 | 1.023 541 | 3069.336 | 749 685.3 
1.077 586 | 2915.398 | 676 372.3 978 | 1.022 495 | 3072.478 | 751 220.8 
1.076 426 | 2918.540 | 677 830.8 979 | 1.021 450 | 3075.619 | 752 757.8 
1.075 269 | 2921.681 | 679 290.9 980 | 1.020 408 | 3078.761 | 754 296.4 
1.074 114 | 2924.823 | 680 752.5 981 | 1.019 368 | 3081.902 | 755 836.6 
1.072 961 | 2927.964 | 682 215.7 982 | 1.018 330 | 3085.044 | 757 378.3 
1.071 811 | 2931.106 | 683 680.5 983 | 1.017 294 | 3088.186 | 758 921.6 
1.070 664 | 2934.248 | 685 146.8 984 | 1.016 260 | 3091.327 | 760 466.5 
1.069 519 | 2937.389 | 686 614.7 985 | 1.015 228 | 3094.469 | 762 012.9 
1.068 376 | 2940.531 | 688 084.2 986 | 1.014 199 | 3097.610 | 763 561.0 
1.067 236 | 2943.672 | 689 555.2 987 | 1.013 171 | 3100.752 | 765 110.5 
1.066 098 | 2946.814 | 691 027.9 988 | 1.012 146 | 3103.894 | 766 661.7 
1.064 963 | 2949.956 | 692 502.1 989 16011 122.1) ©3107.085 «5768 2144 
1.063 830 | 2953.097 | 693 977.8 990 | 1.010 101 | 3110.177 | 769 768.7 
1.062 699 | 2956.239 | 695 455.2 991 | 1.009 082 | 3113.318 | 771 324.6 
1.061 571 | 2959.380 | 696 934.1 992 | 1.008 065 | 3116.460 | 772 882.1 
1.060 445 | 2962.522 | 698 414.5 993 | 1.007 049 | 3119.602 | 774 441.1 
1.059 322 | 2965.663 | 699 896.6 994 | 1.006 036 | 3122.743 | 776 001.7 
1.058 201 | 2968.805 | 701 380.2 995 | 1.005 025 | 3125.885 | 777 563.8 
1.057 082 | 2971.947 | 702 865.4 996 | 1.004 016 | 3129.026 | 779 127.5 
1.055 966 | 2975.088 | 704 352.1 997 | 1.003 009 | 3132.168 | 780 692.8 
1.054 852 | 2978.230 | 705 840.5 998 | 1.002 004 | 3135.309 | 782 259.7 
1.053 741 | 2981.371 | 707 330.4 999 | 1.001 001 | 3138.451 | 783 828.2 
1.052 632 | 2984.513 | 708 821.8 | 1000 | 1.000 000 | 3141.593 | 785 398.2 
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SQUARES, CUBES AND ROOTS 


Roots of numbers other than those given directly may be found by the following relations: 


a a aft 2 
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oly lets byvaenl 10m: oh Re 
To > nN; 1000 ” i 10 Nn. 
n n2 Vn 10n ns Vn V10n V100n 
1 1 1.000 000 3.162 278 1 1.000 000 2.154 435 4.641 589 
2 4 1.414 214 4.472 136 8 1.259 921 2.714 418 5.848 035 
3 9 1.732 051 5.477 226 20 1.442 250 3. 107 233 6.694 330 
4 16 2.000 000 6.324 555 64 1.587 401 3.419 952 7.368 063 
5 25 2.236 068 7.071 068 125 1.709 976 3.684 031 7.937 005 
6 36 2.449 490 7.745 967 216 1 SL7 AQ 3.914 868 8.4384 327 
7 49 2.645 751 8.366 600 343 1.912 931 4.121 285 8.879 040 
8 64 2.828 427 8.944 272 512 2.000 000 4.308 869 9.283 178 
9 81 3.000 000 9.486 833 729 2.080 084 4.481 405 9.654 894 
10 100 3.162 278 | 10.00000 1 000 2.154 435 4.641 589 10.00000 
11 121 3.316 625 10.48809 1 331 2.223 980 4.791 420 10.32280 
12 144 3.464 102 | 10.95445 1 728 2.289 428 4.932 424 10.62659 
13 169 3.605 551 11.40175 2 197 AID OD 5.065 797 10.91393 
14 196 3.741 657 | 11.83216 2 744 2.410 142 5.192 494 | 11.18689 
15 225 3.872 983 12. 24745 3 315 2.466 212 DO olopweve 11.44714 
16 256 4.000 000 | 12.64911 4 096 2.519 842 5.428 835 11.69607 
il? 289 4.123 106 | 13.03840 4 913 2. SL L282 5.539 658 11.93483 
18 324 4.242 641 13.41641 5 832 2.620 741 5.646 216 12.16440 
19 361 4.358 899 | 138.78405 6 859 2.668 402 5.748 897 | 12.38562 
20 400 4.472 136 | 14.14214 8 000 2.714 418 5.848 035 12.59921 
21 441 4.582 576 | 14.49138 9 261 2.758 924 5.943 922 12.80579 
22 484 4.690 416 | 14.83240 10 648 2.802 039 6.036 S811 13.00591 
23 529 4.795 832° | 15.16575 12 167 2.843 867 6.126 926 | 13.20006 
24 576 4.898 979 15.49193 13 824 2.884 499 6.214 465 13. 38866 
25 625 5.000 000 | 15.81139 15 625 2.924 018 6.299 605 13 .57209 
26 676 5.099 020 | 16.12452 17-576 2.962 496 6.382 504 13 .75069 
27 729 5.196 152 | 16.43168 19 683 3.000 000 6.463 304 13 .92477 
28 784 5.291 503 16.73320 21 952 3.086 589 6.542 133 14.09460 
29 841 5.385 165 | 17.02939 24 389 3. O72 0S EF 6.619 106 14.26048 
30 900 5.477 226 | 17.32051 27 000 So10f e255 6.694 3380 | 14.42250 
31 961 5.567 764 17. 60682 29 791 3.141 381 6.767 899 14.58100 
32 1 024 5.656 854 | 17.88854 32 768 3.174 802 6.839 904 14.73613 
33 1 089 5.744 563 18. 16590 35 937 3.207 534 6.910 423 14. 88806 
34 L5G 5.830 952 18. 48909 39 304 3.2389 612 6.979 532 15.03695 
35 i pts) 5.916 O80 | 18.70829 42 875 3.271 066 7.047 299 15.18294 
36 1 296 6.000 000 | 18.97367 46 656 3.301 927 F LISSIST 15.32619 
37 1 369 6.082 763 19 23538 50 653 3.332 222 7.179 054 | 15.46680 
38 1 444 6.164 414 1949359 04 872 8.361 975 7.243 156 15.60491 
39 oo 6.244 998 19.74842 59 319 3.001 211 7.306 144 15.74061 
40 1 600 6.324 555 | 20.00000 64 000 3.419 952 7.368 063 15.87401 
41 1 681 6.403 124 | 20.24846 68 921 3.448 217 7.428 959 16.00521 
42 1 764 6.480 741 20).49390 74 O88 3.476 027 7.488 872 16.13429 
43 1 849 6.557 4389 | 20.73644 79 507 38.503 398 7.547 842 16. 26133 
44 1 936 6.633 250 | 20.97618 85 184 3.5380 348 7.605 905 16.386438 
45 2 025 6.708 204 | 21.21320 91 125 3.556 893 7.663 094 | 16.50964 
46 2 116 6.782 330 | 21.44761 97 336 3.583 048 7.719 443 16.631038 
47 2 209 6.855 655 | 21.67948 103 823 3.608 826 7.774 980 16.75069 
48 2 304 6.928 203 | 21.90890 110 592 3.634 241 7.829 735 16.86865 
49 2 401 7.000 000 | 22.13594 117 649 3.659 306 7.883 735 16.98499 
50 2 500 7.071 068 | 22.36068 125 000 3.684 031 7.937 005 | 17.09976 
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SQUARES, CUBES AND ROOTS (Continued) 




















n n? Vn V10n ni Vn V10n V100n 
50 2 500 7.071 068 22 36068 125 000 | 3.684 031 7.937 005 17 .09976 
51 2 601 7.141 428 22 .58318 132 651 | 3.708 430 7.989 570 17 .21301 
52 2 704 7.211 103 22 ..80351 140 608 | 3.732 511 8.041 452 17 382478 
53 2 809 7.280 110 23 .02173 148 877 | 3.756 286 8.092 672 17 .43513 
54 2 916 7.348 469 23 .23790 157 464 | 3.779 763 8.143 253 17.54411 
55 3 025 7.416 198 23 .45208 166 375 | 3.802 952 8.193 213 17 .65174 
56 3 136 7.483 315 23 .66432 175 616 | 3.825 862 8.242 571 17 .75808 
57 3 249 7.549 834 23 87467 185 193 | 3.848 501 8.291 344 17. 86316 
58 3 364 7.615 773 2408319 195 112 | 3.870 877 8.339 551 17 .96702 
59 3 481 7.681 146 24..28992 205 379 | 3.892 996 8.387 207 18 .06969 
60 3 600 7.745 967 24 .49490 216 000 | 3.914 868 8.434 327 18.17121 
61 3 721 7.810 250 24.69818 226 981 | 3.936 497 8.480 926 18.27160 
62 3 844 7.874 008 24 .89980 238 328 | 3.957 892 8.527 019 18.37091 
63 3 969 7.937 254 25 .09980 250 047 | 3.979 057 8.572 619 18.46915 
64 4 096 8.000 000 25 .29822 262 144 | 4.000 000 8.617 739 18.56636 
65 4 225 8.062 258 25 .49510 274 625 | 4.020 726 8.662 391 18 .66256 
66 4 356 8.124 038 25 .69047 287 496 | 4.041 240 8.706 588 18.75777 
67 4 489 8.185 353 25 88436 300 763 | 4.061 548 8.750 340 18. 85204 
68 4 624 8.246 211 26 .07681 314 432 | 4.081 655 8.793 659 18 .94536 
69 4 761 8.306 624 26 . 26785 328 509 | 4.101 566 8.836 556 19.03778 
70 4 900 8.366 600 26.45751 343 000 | 4.121 285 8.879 040 19.12931 
yt 5 041 8.426 150 26 .64583 357 911 | 4.140 818 8.921 121 19.21997 
72 5 184 8.485 281 26 .83282 373 248 | 4.160 168 8.962 809 19 .30979 
73 5 329 8.544 004 27 .01851 389 017 | 4.179 339 9.004 113 19.39877 
74 5 476 8.602 325 27 .20294 405 224 | 4.198 336 9.045 042 19 48695 
75 5 625 8.660 254 27 .38613 421 875 | 4.217 163 9.085 603 19.57434 
76 5 776 8.717 798 27 .56810 438 976 | 4.235 824 9.125 805 19 .66095 
77 5 929 8.774 964 27 . 74887 456 533 | 4.254 321 9.165 656 19.74681 
78 6 084 8.831 761 27 .92848 474 552 | 4.272 659 9.205 164 19.83192 
Uy 6 241 8.888 194 28 .10694 493 039 | 4.290 840 9.244 335 19 .91632 
80 6 400 8.944 272 28 . 28427 512 000 | 4.308 869 9.283 178 20 .00000 
81 6 561 9.000 000 28 . 46050 531 441 | 4.326 749 9.321 698 20. 08299 
82 6 724 9.055 385 28 63564 551 368 | 4.344 481 9.359 902 20.16530 
83 6 889 9.110 434 28 .80972 571 787 | 4.362 O71 9.397 796 20. 24694 
84 7 056 9.165 151 28 .98275 592 704 | 4.379 519 9.435 388 20 .32793 
85 7 225 9.219 544 29 .15476 614 125 | 4.396 830 9.472 682 20. 40828 
86 7 396 9.273 618 29 .32576 636 056 | 4.414 005 9.509 685 20. 48800 
87 7 569 9.327 379 29 .49576 658 503 | 4.4381 048 9.546 403 20.56710 
88 7 744 9.380 832 29 .66479 681 472 | 4.447 960 9.582 840 20. 64560 
89 7 921 9.433 981 29 .83287 704 969 | 4.464 745 9.619 002 20.72351 
90 8 100 9.486 833 30. 00000 729 000 | 4.481 405 9.654 894 20. 80084 
91 8 281 9.539 392 30.16621 753 571 | 4.497 941 9.690 521 20 .87759 
92 8 464 9.591 663 30 33150 778 688 | 4.514 357 9.725 888 20 .95379 
93 8 649 9.643 651 30 .49590 804 357 | 4.530 655 9.761 000 21 .02944 
94 8 836 9.695 360 30 .65942 830 584 | 4.546 836 9.795 861 21.10454 
95 9 025 9.746 794 30 .82207 857 375 | 4.562 903 9.830 476 21.17912 
96 9 216 DAG 959 30.98387 884 736 | 4.578 857 9.864 848 21.25317 
97 9 409 9.848 858 31.14482 912 673 | 4.594 701 9.898 983 21.32671 
98 9 604 9.899 495 31.30495 941 192 | 4.610 436 9.932 884 21.39975 
99 9 801 9.949 874 31 .46427 970 299 | 4.626 065 9.966 555 21 .47229 
100 10 000 10.00000 31 .62278 1 000 000 | 4.641 589 | 10.00000 21 .54435 
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n n? Vn 107 ns Vn V10n V100n 
100 10 000 10.00000 31.62278 1 000 000 | 4.641 589 10.00000 21 .54435 
101 10 201 10.04988 31.78050 1 030 301 | 4.657 010 10 .03322 21 .61592 
102 10 404 10.09950 31 .93744 1 061 208 | 4.672 329 10.06623 21 .68703 
103 10 609 10.14889 32.09361 1 092 727 | 4.687 548 10.09902 21.75/67 
104 10 816 10.19804 82 .24903 1 124 864 | 4.702 669 10.13159 21 .82786 
105 11 025 10.24695 32 .40370 1157 625)| 4.717 694 10.16396 21.89760 
106 11 236 10. 29563 32 .55764 1 191 016 | 4.732 623 10.19613 21.96689 
107 11 449 10.34408 32.71085 1 225 043 | 4.747 459 10 .22809 22 .03575 
108 11 664 10.39230 32 .86335 1 259 712 | 4.762 203 10.25986 22 .10419 
109 11 881 10 .44031 33.01515 1 295 029 | 4.776 856 10.29142 22 .17220 
110 12 100 10.48809 33 .16625 1 331 000 | 4.791 420 10.32280 22 .23980 
111 12 321 10.53565 33.31666 1 367 631 | 4.805 896 10.35399 22 .30699 
112 12 544 10.58301 33 46640 1 404 928 | 4.820 285 10 .38499 22 .37378 
113 12 769 10.63015 33 .61547 1 442 897 | 4.834 588 10. 41580 22 .44017 
114 12 996 10.67708 33 ..76389 1 481 544 | 4.848 808 10.44644 22 .50617 
115 13 225 10.72381 33 .91165 1 520 875 | 4.862 944 10.47690 22 .57179 
116 13 456 10.77033 34.05877 1 560 896 | 4.876 999 10.50718 22 .63702 
117 13 689 10.81665 34. 20526 1 601 613 | 4.890 973 10.53728 22 .70189 
118 13 924 10.86278 34.35113 1 643 032 | 4.904 868 10 .56722 22 .76638 
19 14 161 10.90871 34.49638 1 685 159 | 4.918 685 10.59699 22 .83051 
120 14 400 10 .95445 34.64102 1 728 000 | 4.932 424 10.62659 22 .89428 
121 14 641 11 .00000 34.78505 1 771 561 | 4.946 087 10.65602 22 .95770 
122 14 884 11 .04536 34 .92850 1 815 848 | 4.959 676 10.68530 23 .02078 
123 15 129 11 .09054 35.07136 1 860 867 | 4.973 190 10.71441 23 .08350 
124 15 376 11 .13553 35 .21368 1 906 624 | 4.986 631 10.74337 23 .14589 
125 15 625 11 .18034 35 35534 1 953 125 | 5.000 000 10.77217 23 .20794 
126 15 876 11..22497 35 .49648 2 000 376 | 5.013 298 10. 80082 23 .26967 
127 16 129 11. 26943 35 .63706 2 048 383 | 5.026 526 10.82932 23 .33107 
128 16 384 11.31371 35.77709 2 097 152 | 5.039 684 10.85767 23 .39214 
129 16 641 11 .35782 35.91657 2 146 689 | 5.052 774 10. 88587 23 .45290 
130 16 900 11.40175 36 .05551 2 197 000 | 5.065 797 10.91393 23 .51335 
131 i7e iMopl 11. 44552 36 .19392 2 248 091 | 5.078 753 10.94184 23.57348 
132 17 424 11 .48913 36 33180 2 299 968 |} 5.091 643 10.96961 23 .63332 
133 17 689 11 .53256 36 46917 2 352 637 | 5.104 469 10.99724 23 .69285 
134 17 956 11 .57584 36. 60601 2 406 104 | 5.117 280 11.02474 23 .75208 
135 18 225 11.61895 36 .74235 2 460 375 | 5.129 928 11 .05209 23 .81102 
136 18 496 11 .66190 36.87818 2 515 456 | 5.142 563 11 .07932 23 .86966 
137 18 769 11.70470 37 01851 2.571 358 | 5.155 137 11.10641 23 .92803 
138 19 044 11.74734 37 14835 2 628 072 | 5.167 649 11.13336 23.98610 
139 19 321 11.78983 37 .28270 2 685 619 | 5.180 101 11.16019 24. 04390 
140 19 600 11 .83216 37 .41657 2 744 000 | 5.192 494 11.18689 24.10142 
141 19 881 11 .87434 37 54997 2 803 221 | 5.204 828 11.21346 24.15867 
142 20 164 11.91638 37 .68289 2 863 288 | 5.217 103 11.23991 24.21565 
143 20 449 11 .95826 37 815384 2 924 207 | 5.229 322 11. 26623 24. 27236 
144 20 736 12 .00000 37 .94733 2 985 984 | 5.241 483 11 .29243 24 .32881 
145 21 025 12.04159 38 .O7887 3 048 625 | 5.253 588 11.31851 24 .38499 
146 21 316 12 .08305 38 .20995 3 112 136 | 5.265 637 11 .34447 24. 44092 
147 21 609 12 .12436 38 384058 3 176 523°) 5.277 632 11.37031 24. 49660 
148 21 904 12.16553 38 47077 3 241 792 | 5.289 572 11.39604 24.55202 
149 22 201 12.20656 38 60052 3 307 949 | 5.3801 459 11.42165 24.60719 
150 22.500 12 .24745 38 .72983 Bolo OOOH .3813) 293 11.44714 24 .66212 
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SQUARES, CUBES AND ROOTS (Continued) 








.677 411 12.23161 26 .35221 
5.687 734 12.25385 26 .40012 


5.698 O19 12.27601 26 .44786 
5.708 267 12 .29809 26 49543 

118 479 12.32009 26 54283 
644 672 .128 654 12.34201 26 .59006 
751 269 738 794 12 .36386 26 .63712 


859 000 | 5.748 897 12.38562 26 68402 
967 871 | 5.758 965 12.40731 26 .73075 
O77 888 | 5.768 998 12 42893 26 .77732 
189 057 | 5.778 997 12 .45047 26. 82373 
301 384 | 5.788 960 12.47194 26 .86997 


128 487 
229 504 


183 33 489 13 .52775 42 .77850 
184 33 856 13.56466 42 89522 


185 34 225 13.60147 43 .01163 
186 34 596 13.63818 43 12772 
187 34 969 13.67479 43 .24350 
188 35 344 13.71131 43 35897 
189 385 721 13 .74773 43 47413 


190 36 100 13.78405 43 58899 
191 36 481 13 .82027 43 .70355 
192 36 864 15.85641 43 .81780 
193 37 249 13.89244 43 .93177 
194 37 636 13 .92839 44 04543 


331 625 
434 856 
539 203 


n n? Vn V10n ni Vn V10n V100n 
150 22 500 12.24745 38 .72983 3 375 000 | 5.313 2938 11.44714 24 .66212 
151 22 801 12 .28821 38 .85872 3 442 951 | 5.325 074 11 .47252 24.71680 
152 23 104 12 .32883 38 .98718 3 511 808 | 5.336 8038 11.49779 24.77125 
153 23 409 1236932 39.11521 3 581 577 | 5.348 481 11.52295 24 82545 
154 23 716 12 .40967 39 . 24283 3 652 264 | 5.360 108 11. 54800 24 .87942 
155 24 025 12.44990 39 37004 3 723 875 | 5.371 685 11.57295 24.933815 
156 24 336 12 .49000 39 49684 3 796 416 | 5.383 213 11.59778 24 . 98666 
157 24 649 12.52996 39 62323 3 869 893 | 5.394 691 11 .62251 25 .03994 
158 24 964 12.56981 39 .74921 3 944 312 | 5.406 120 11.64713 25 .09299 
159 25 281 12.60952 39 87480 4 019 679 | 5.417 502 11.67165 25.14581 
160 25 600 12.64911 40 . 00000 4 096 000 | 5.428 835 11 .69607 25 .19842 
161 25 921 12.68858 40.1248] 4173 281 | 5.440 122 11.72039 25.25081 
162 26 244 12.72792 40 24922 4 251 528 | 5.451 362 11.74460 25 .30298 
163 26 569 12.76715 40 37326 4 330 747 | 5.462 556 11.76872 25 35494 
164 26 896 12 .80625 40 .49691 4 410 944 | 5.473 704 11.79274 25 40668 
165 27 225 12 84523 40 .62019 4 492 125 | 5.484 807 11.81666 25 .45822 
166 27 556 12.88410 40 .74310 4 574 296 | 5.495 865 11 .84048 25.50954 
167 27 889 12 .92285 40. 86563 4 657 463 | 5.506 878 11.86421 25 .56067 
168 28 224 12.96148 40 .98780 4 741 632 | 5.517 848 11 .88784 25.61158 
169 28 561 13 .00000 41 .10961 4 826 809 | 5.528 775 11.91138 25 .66230 
170 28 900 13 .03840 41 .23106 4 913 000 | 5.539 658 11.93483 25.71282 
171 29 241 13 .07670 41 .35215 5 000 211 | 5.550 499 11.95819 25.76313 
172 29 584 13.11488 41 .47288 5 088 448 | 5.561 298 11.98145 25 .81326 
173 29 929 13 .15295 41 59327 nl aien TA (i non on (O50) 12 .00463 25 .86519 
174 30 276 13.19091 41 .71331 5 268 024 | 5.582 770 12.02771 25 .91292 
175 30 625 13 .22876 4183300 5 359 375 | 5.593 445 12.05071 25 .96247 
176 30 976 13 .26650 41 .95235 5 451 776 | 5.604 079 12 .07362 26 .01183 
177 31 329 13.30413 42 .07137 5 545 233 | 5.614 672 12 .09645 26 .06100 
178 31 684 13 .34166 42 .19005 5 639 752 | 5.625 226 12.11918 26.10999 
179 32 041 15 .37909 42 30839 5 735 339 | 5.635 741 12.14184 26. 15879 
180 32 400 13 .41641 42 42641 5 8352 000 | 5.646 216 12.16440 26. 20741 
181 32 761 13 .45362 42 54409 5 929 741 | 5.656 653 12.18689 26. 25586 
182 33 124 13.49074 42 .66146 6 028 568 | 5.667 051 12.20929 26.30412 

6 5 

6 9) 

6 5 

6 5 

6 5 

6 5 

6 5 

6 

6 

7 

7 

7 


195 38 025 13 .96424 44 15880 7 414 875 | 5.798 890 12 49333 26 .91606 
196 38 416 14.00000 44 27189 7 529 536 | 5.808 786 12.51465 26.96199 
197 38 809 14.03567 44 38468 7 645 373 | 5.818 648 12.53590 27 00777 
198 39 204 14.07125 44.49719 7 762 392 | 5.828 477 12.55707 27 .05339 
199 39 601 14.10674 44 60942 7 880 599 | 5.838 272 12.57818 27 .09886 
200 40 000 14.14214 4472136 8 000 000 | 5.848 035 12.59921 27 .14418 
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SQUARES, CUBES AND ROOTS (Continued) 
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n n? V/n 10n ns Vn W10n /100n 
200 40 000 14.14214 4472136 8 000 000 | 5.848 035 12.59921 27 .14418 
201 40 401 14.17745 44 83302 8 120 601 | 5.857 766 12.62017 27 .18934 
202 40 804 14.21267 44.9444] 8 242 408 | 5.867 464 12.64107 27 . 23436 
203 41 209 14, 24781 45 .05552 8 365 427 | 5.877 131 12.66189 27 . 27922 
204 41 616 14. 28286 45 . 16636 8 489 664 | 5.886 765 12 .68265 27 .32394 
205 42 025 14,31782 45 27693 8 615 125 | 5.896 369 12 .70334 27 .36852 
206 42 436 14.35270 45 .38722 8 741 816 | 5.905 941 12 .72396 27 .41295 
207 42 849 14.38749 45 .49725 8 869 743 | 5.915 482 12.74452 27 45723 
208 43 264 14.42221 45 .60702 8 998 912 | 5.924 992 12.76501 27 .50138 
209 43 681 14. 45683 45 .71652 9 129 329 | 5.934 472 12.78543 27 .54538 
210 44 100 14.49138 45 .82576 9 261 000 | 5.943 922 12 .80579 27 .58924 
211 44 521 14.52584 45 .93474 9 393 931 5.953 342 12.82609 27 .63296 
212 44 944 14.56022 46 . 04346 9 528 128 | 5.962 732 12 .84632 27 .67655 
213 45 369 14.59452 46.15192 9 663 597 | 5.972 093 12. 86648 27 .72000 
214 45 796 14.62874 46. 26013 9 800 344 | 5.981 424 12 .88659 27 .76331 
215 46 225 14. 66288 46 . 36809 9 938 375 | 5.990 726 12 .90663 27 .80649 
216 46 656 14.69694 46 .47580 10 077 696 | 6.000 000 12.92661 27 .84953 
217 47 089 14.73092 46 58326 10 218 313 | 6.009 245 12.94653 27 .89244 
218 47 524 14.76482 46 .69047 10 360 232 | 6.018 462 12.96638 27 .93522 
219 47 961 14.79865 46 .79744 10 503 459 | 6.027 650 12.98618 27 .97787 
220 48 400 14.83240 46 .90416 10 648 000 | 6.036 811 13 .00591 28 .02039 
221 48 841 14.86607 47 .01064 10 793 861 | 6.045 944 13 .02559 28 .06278 
222 49 284 14.89966 47 .11688 10 941 048 | 6.055 049 13 .04521 28 .10505 
223 49 729 14.93318 47 .22288 11 089 567 | 6.064 127 13 .06477 28 .14718 
224 50 176 14.96663 47 .32864 11 239 424 | 6.073 178 13 .08427 28 .18919 
225 50 625 15 .00000 A7 43416 11 390 625 | 6.082 202 13.10371 28 .23108 
226 51 076 15 .03330 47 53946 11 548 176 | 6.091 199 13 .12309 28 .27284 
227 51 529 15 .06652 47 64452 11 697 083 | 6.100 170 13 .14242 28 .31448 
228 51 984 15.09967 47 .74935 11 852 352 | 6.109 115 13.16169 28 .35600 
229 52 441 15.13275 47 . 85394 12 008 989 | 6.118 033 13.18090 28 .39739 
230 52 900 15.16575 47 .95832 12 167 000 | 6.126 926 13 .20006 28 . 43867 
231 53 361 15.19868 48 .06246 12 326 391 6.135 792 13.21916 28 .47983 
232 53 824 15 .23155 48 . 16638 12 487 168 | 6.144 634 13 .23821 28 .52086 
233 54 289 15 .26434 48 .27007 12 649 337 | 6.153 449 13 .25721 28 .56178 
234 54 756 15.29706 48 .37355 12 812 904 | 6.162 240 13 .27614 28 . 60259 
235 55 225 15.32971 48 .47680 12 977 875 | 6.171 006 13 .29503 28 .64327 
236 55 696 15 .36229 48 .57983 13 144 256 | 6.179 747 13.31386 28 68384 
237 56 169 15. 39480 48 68265 13 312 0538 | 6.188 463 13 .33264 28 .72430 
238 56 644 15 .42725 48 .78524 13 481 272 | 6.197 154 13.35136 28 .76464 
239 57 121 15 .45962 48 .88763 13 651 919 | 6.205 822 13 .37004 28 .80487 


824 000 | 6.214 465 13.38866 28 84499 
241 58 081 15.52417 4909175 997 521 | 6.223 084 13 .40723 28 .88500 
242 58 564 15.55635 49 19350 172 488 | 6.231 680 13.42575 28 .92489 
243 59 049 15. 58846 49 295038 348 907 | 6.240 251 13.44421 28 . 96468 
6 
6 


240 57 600 15.49193 48 .98979 


See ee 
Be PW WwW 


244 59 536 15.62050 49 39636 14 526 784 .248 800 13.46263 29 00436 


245 60 025 15.65248 49 49747 14 706 125 5.257 325 13.48100 29 04393 
246 60 516 15.68439 49 59839 14 886 936 | 6.265 827 13.49931 29 08339 
247 61 009 15.71628 49 .69909 15 069 223 | 6.274 305 13.51758 29 12275 
248 61 504 15.74802 49 .79960 15 252 992 | 6.282 761 13.53580 29.16199 
249 62 001 15.779738 49 89990 15 4388 249 | 6.291 195 13.55397 29.20114 


250 62 500 15.81139 50. 00000 15 625 000 | 6.299 605 13.57209 29 .24018 
a a le ee eee eee 
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SQUARES, CUBES AND ROOTS (Continued) 





n n2 Vn 10n ns Vn VW 10n V/100n 





.299 605 13 .57209 29 .24018 
307 994 13.59016 29 .27911 
316 360 13 .60818 29 .31794 
324 704 13.62616 29 .35667 
333 026 13 .64409 29 .39530 


.341 326 13.66197 29 .43383 
.3849 604 13.67981 29 .47225 
.357 861 13 .69760 29 51058 
.366 097 13.71534 29 54880 
.374 311 13.73304 29 .58693 


382 504 13 .75069 29 .62496 
390 677 13.76830 29 .66289 
398 828 13 .78586 29 .70073 
406 959 13 ..80337 29 .73847 
415 069 13 ..82085 29.77611 


423 158 13 .83828 29 .81366 
431 228 13 .85566 29.85111 
439 277 13.87300 29 . 88847 
447 306 13 .89030 29 .92574 
455 315 13 .90755 29 .96292 


463 304 13 .92477 30 .00000 
471 274 13.94194 30 .03699 
479 224 13 .95906 30.07389 
487 154 13.97615 30.11070 
495 065 13 .99319 30 .14742 


250 62 500 15.811389 5000000 15 625 000 
251 63 001 15.84298 50.09990 15 813 251 
252 63 504 15 .87451 50.19960 16 003 008 
253 64 009 15 .90597 50.29911 16 194 277 
254 64 516 15.93738 50. 39841 16 387 064 


255 65 025 15 .96872 50. 49752 16 581 375 
256 65 536 16 .00000 50. 59644 16 777 216 
257 66 049 16 .03122 50.69517 16 974 593 
258 66 564 16 .06238 50.79370 17/173 512 
259 67 O81 16 .09348 50. 89204 17 373 979 


260 67 600 16.12452 5099020 17 576 000 
261 68 121 16.15549 51.08816 17 779 581 
262 68 644 16.18641 51.18594 17 984 728 
263 69 169 16.21727 51. 28353 18 191 447 
264 69 696 16.24808 51.38093 18 399 744 


265 70 225 16 .27882 51.47815 18 609 625 
266 70 756 16.30951 51.57519 18 821 096 
267 71 289 16.34013 51. 67204 19 034 163 
268 71 824 16.37071 51.76872 19 248 832 
269 72 361 16 .40122 51.86521 19 465 109 


270 72 900 16 .43168 51.96152 19 683 000 
271 73 441 16.46208 52 .05766 19 902 511 
272 73 984 16 .49242 52. 15362 20 123 648 
273 74 529 16.52271 52 24940 20 346 417 
274 75 076 16 .55295 52 .34501 20 570 824 








275 75 625 16.58312 52 44044 20 796 875 502 957 14.01020 30.18405 
276 76 176 16.61325 52 .53570 21 024 576 .510 830 14.02716 30.22060 
217 76 729 16 .64332 52 .63079 21 253 933 .018 684 14.04408 30.25705 
278 77 284 16 .67333 2.72571 21 484 952 526 519 14.06096 30. 29342 
279 77 841 16.70329 52. 82045 21 717 639 534 335 14.07780 30.32970 


542 133 14.09460 30. 36589 
549 912 14.11136 30. 40200 
557 672 14.12808 30.43802 
565 414 14.14476 30. 47395 
.573 138 14.16140 30.50981 


580 844 14.17800 30. 54557 
.588 532 14.19456 30.58126 
.596 202 14.21109 30 .61686 
.603 854 14.22757 30. 65238 
611 489 14.24402 30.68781 


619 106 14.26043 380.72317 
626 705 14. 27680 30.75844 
634 287 14.29314 30.79363 
641 852 14.30944 30 .82875 
649 400 14.32570 30 .86378 


656 930 14.34192 30.89873 
664 444 14.35811 30 .93361 
671 940 14 .37426 30.96840 
679 420 14. 39037 31.00312 
686 883 14.40645 31 .03776 


.694 330 14.42250 31 .07233 


280 78 400 16 .73320 52 .91503 21 952 000 
281 78 961 16 .76305 53 .00943 22 188 041 
282 79 524 16 .79286 53.10367 22 425 768 
283 80 089 16 .82260 53 .19774 22 665 187 
284 80 656 16.85230 53 .29165 22 906 304 


285 81 225 16 .88194 53 38539 23 149 125 
286 81 796 16.91153 53 .47897 23 393 656 
287 82 369 16 .94107 53 57238 23 639 903 
288 82 944 16 .97056 53 .66563 23 887 872 
289 83 521 17 .00000 53 .75872 24 137 569 


290 84 100 17 .02939 53 .85165 24 389 000 
291 84 681 17 .05872 53 .94442 24 642 171 
292 85 264 17 .08801 54.03702 24 897 088 
293 85 849 17.11724 54,12947 25 153 757 
294 86 436 17. 14643 54.22177 25 412 184 


295 87 025 17 .17556 54.31390 | 25 672 375 
296 87 616 17. 20465 54.40588 | 25 934 336 
297 88 209 17 .23369 54.49771 26 198 073 
298 88 804 17. 26268 54.58938 | 26 463 592 
299 89 401 17 .29162 54.68089 26 730 899 


300 90 000 17 ..32051 54.77226 27 000 000 
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310 


314 
315 


319 
320 


324 
325 




















SQUARES, CUBES AND ROOTS (Continued) 


32051 


34935 
.387815 
.40690 
.43560 


46425 
.49286 
. 52142 
. 54993 
.57840 


. 60682 
.63519 
.66352 
.69181 
.72005 


74824 
. 77639 
.80449 
.83255 
.86057 


88854 
.91647 
94436 
. 97220 
.00000 


.02776 
05547 
.08314 
.11077 
13836 


. 16590 
.19341 
. 22087 
. 24829 
27567 


.30301 
.33030 
. 35756 
38478 
.41195 


.43909 
.46619 
49324 
. 52026 
54724 


.57418 
.60108 
62794 
65476 
.68154 











. 77226 
86347 
.95453 
04544 
. 13620 


22681 
81727 
40758 
49775 
58777 


.67764 
.76737 
. 85696 
.94640 
.03570 


. 12486 
.21388 
.30275 
.39149 
.48008 


.56854 
.65686 
. 74504 
.83309 
.92100 


00877 
.09641 
.18391 
27128 
85852 


44563 
. 53260 
.61944 
.70615 
19273 


.87918 
.96551 
.05170 
.13777 
.22371 


.30952 
. 39521 
48077 
.56620 
65151 


.73670 
.82176 
90671 
.99152 
.07622 

















No onNuwusa 


INDRA PADD ADDDA ADAD DD ABDABDAD AAMWAAWM AAVAAARAHW ABDAABDWA AAoo.o 


.839 
847 
854 
861 
.868 


875 
.882 
.889 
896 
903 


.910 
917 ; 


924 


931 
.938 


945 
952 
958 
965 
972 
979 
986 
993 
000 


006 


013 
.020 
.027 
038 
040 









~/100n 








96287 
97774 
.99259 
.00740 
.02219 


03695 
.05167 
06637 
.08104 
.09568 


. 11030 
. 12488 
. 13944 
. 15397 
.16847 





31 


31. 
31. 
33) Oe 


31 


31 
3l 
31 
31 
31 


3l 
31 
31 
dl 
31 


31 
31 
31 
él 
31 


3l 
3l 
31 
3l 
3l 


bl 
31 
31 


32 
32 


32 


32 


32 
32 


32. 
32. 
32. 


32 


.07233 
10681 
14122 
17556 
. 20982 


. 24400 


.27811 


.31214 
. 34610 
.387999 


.41381 
44755 
.48122 
.51482 
54834 


.58180 
.61518 
.64850 
.68174 
. 71492 


. 74802 
.78106 
.81403 
84693 
.87976 
.91252 
. 94522 
.97785 
32. 


01041 


.04291 


.07534 
32. 
32. 
32. 
. 20442 
32. 
32. 
32. 
.33247 
32. 
32. 
32. 
32. 
32. 


10771 
14001 
17225 


23653 
26857 
30055 


36433 


39612 
42785 
45952 
49112 
. 52267 


.55415 
58557 
61694 
64824 
.67948 


350 | 122 500 18.70829 59. 16080 42 875 000 .047 299 15.18294 32.71066 
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SQUARES, CUBES AND ROOTS (Continued) 











n n? /n V/10n ns an 4/10n W/100n 
350 122 500 18 .70829 59. 16080 42 875 000 7.047 299 15.18294 32 .71066 
351 123 201 18 .73499 59 24525 43 248 551 7.054 004 15.19739 32.74179 
Say 123 904 18 .76166 59 .32959 43 614 208 7.060 697 15.21181 32.77285 
353 124 609 18 .78829 59 .41380 43 986 977 UG Bie 15. 22620 32 .80386 
354 125 316 18.81489 59 .49790 44 361 864 7.074 044 15 .24057 32 .83480 
355 126 025 18 .84144 59 .58188 44 738 875 7.080 699 15.25490 32 .86569 
356 126 736 18 .86796 59 .66574 45 118 016 7.087 341 15 .26921 32 .89652 
357 127 449 18 .89444 59.74948 45 499 293 7.093 971 15.28350 32 .92730 
358 128 164 18 .92089 59 83310 45 882 712 7.100. 588 15.29775 32.95801 
359 128 881 18 .94730 59 .91661 46 268 279 7.107 194 15.31198 32 .98867 
360 129 600 18 .97367 60. 00000 46 656 000 Tanliley weve 15.32619 33 .01927 
361 130 321 19 .00000 60 .08328 47 045 881 (0 APA) GSO 15 .34037 33 .04982 
362 131 044 19 .02630 60. 16644 47 437 928 7.126 936 15.35452 33 .08031 
363 131 769 19 .05256 60 .24948 47 832 147 7.183 492 15.36864 33 .11074 
364 132 496 19.07878 60 .33241 48 228 544 7.140 037 15.38274 33.14112 
365 133 225 19.10497 60.41523 48 627 125 7.146 569 15.39682 33 .17144 
366 133 956 19.13113 60. 49793 49 027 896 7.153 090 15.41087 33 ..20170 
367 134 689 19 .15724 60.58052 49 4380 863 7.159 599 15.42489 33.23191 
368 135 424 19 .18333 60. 66300 49 836 032 7.166 096 15.438889 33 .26207 
369 136 161 19 .209387 60. 74537 50 243 409 le li72| OSM 15.45286 33 ..29217 
370 136 900 19 235388 60.82763 50 653 000 7.179 054 15.46680 33). 02222 
atl 137 641 19 .26136 60.90977 51 064 811 We lso. S16 15.48073 38.35221 
ote 138 384 19 .28730 60 .99180 51 478 848 7.191 966 15 .49462 33 .38215 
373 139 129 19 .31321 61 .07373 51 895 117 7.198 405 15 .50849 33 .41204 
374 139 876 1933908 61.15554 52 313 624 7.204 832 15.52234 33 .44187 
375 140 625 19 .36492 61 .23724 D2 Ee (OA Ono Tf PAUL Pass} 15.53616 33 .47165 
376 141 376 19.39072 61 .31884 d3eLon 376 We 2, (652 15.54996 33 .50137 
377 142 129 19.41649 61 . 40033 53 582 633 7.224 045 15 .56373 $3..538105 
378 142 884 19 .44222 61.48170 54 010 152 7.230 427 15.57748 33 .56067 
379 143 641 19 .46792 61.56298 54 439 939 1.236 797 15.59121 33 .59024 
380 144 400 19.49359 61.64414 54 872 000 7.243 156 15.60491 33 .61975 
381 145 161 19 .51922 61 .72520 55 306 341 7.249 505 15.61858 33 .64922 
382 145 924 19 .54482 61.80615 55 742 968 7.255 842 15 .63224 33 .67863 
383 146 689 19.57039 61 .88699 56 181 887 42262 167 15.64587 33 ..70800 
384 147 456 19 .59592 61 .96773 56 623 104 7.268 482 15.65947 33). (3lol 
385 148 225 19 .62142 62. 04837 57 066 625 7.274 786 15.67305 33 .76657 
386 148 996 19 .64688 62 .12890 57 512 456 7.281 079 15.68661 33.79578 
387 149 769 19 .67232 62 . 20932 57 960 603 ES oOe 15.70014 33 .82494 
388 150 544 19.69772 62 .28965 58 411 072 7.293 633 15.71366 33 .85405 
389 ISI SyAl 19 .72308 62 . 36986 58 863 869 7.299 894 15.72714 33 .88310 
390 152 100 19.74842 62 .44998 59 319 000 7.306 144 15.74061 33 .91211 
391 152 881 19.77372 62 .52999 59 776 471 ln OZ 80 15.75405 33 .94107 
392 153 664 19 .79899 62 .60990 60 236 288 7,318 611 15.76747 338 .96999 
393 154 449 19 .82423 62 .68971 60 698 457 7.324 829 15.78087 33 .99885 
394 155 236 19.84943 62 .76942 61 162 984 aoa ORY, 15.79424 34.02766 
395 156 025 19.87461 62 .84903 61 629 875 (nao 234 15.80759 34 .05642 
396 156 816 19.89975 62 .92853 62 099 136 7.348 420 15 .82092 34.08514 
397 157 609 19 .92486 63 .00794 62.2570) 773 7.349 597 15.83423 34.11381 
398 158 404 19 .94994 63 .08724 63 044 792 7.355 762 15.84751 34.14242 
399 159 201 19.97498 63 .16645 63 521 199 7.361 918 15.86077 34.17100 
400 160 000 20. 00000 63 .24555 64 000 000 7.368 0638 15.87401 34.19952 
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SQUARES, CUBES AND ROOTS (Continued) 
































n n2 Jn /10n n3 Vn V/10n +/100n 
400 160 000 20 .00000 63 .24555 64 000 000 | 7.368 063 15.87401 34.19952 
401 160 801 20 .02498 63 .382456 64 481 201 | 7.374 198 15.88723 34 .22799 
402 161 604 20 .04994 63 . 40347 64 964 808 | 7.380 323 15 .90042 34 .25642 
403 162 409 20 .07486 63 .48228 65 450 827 | 7.386 437 15 .91360 34. 28480 
404 163 216 20 .09975 63 .56099 65 939 264 | 7.392 542 15 .92675 34.31314 
405 164 025 20.12461 63 .63961 66 430 125 | 7.398 636 15.93988 34.34143 
406 164 836 20.14944 63.71813 66 923 416 | 7.404 721 15 .95299 34 .36967 
407 165 649 20.17424 63 .79655 67 419 143 | 7.410 795 15 .96607 34.39786 
408 166 464 20.19901 63 .87488 67 917 312 | 7.416 860 15.97914 34.42601 
409 167 281 20 .22375 63 .95311 68 417 929 | 7.422 914 15.99218 34.45412 
410 168 100 20. 24846 64 .03124 68 921 000 | 7.428 959 16.00521 34.48217 
411 168 921 20 .27313 64.10928 69 426 531 | 7.484 994 16 .01821 34.51018 
412 169 744 20.29778 64.18723 69 934 528 | 7.441 019 16.03119 34.53815 
413 170 569 20 .32240 64. 26508 70 444 997 | 7.447 034 16.04415 34.56607 
414 171 396 20 .34699 64. 34283 70 957 944 | 7.453 040 16 .05709 34.59395 
415 172 225 20F387155 64. 42049 71 473 375 | 7.459 036 16.07001 34.62178 
416 173 056 20 .39608 64. 49806 71 991 296 | 7.465 022 16.08290 34.64956 
417 173 889 20 .42058 64 .57554 72 511 713 | 7.470 999 16.09578 34.67731 
418 174 724 20 .44505 64 .65292 73 034 632 | 7.476 966 16.10864 34.70500 
419 175 561 20 .46949 64.73021 73 560 059 | 7.482 924 16.12147 34.73266 
420 176 400 20 .49390 64.80741 74 088 000 | 7.488 872 16.13429 34.76027 
421 177 241 20.51828 64.88451 74 618 461 | 7.494 811 16.14708 34.78783 
422 178 084 20. 54264 64.96153 75 151 448 | 7.500 741 16.15986 34.81535 
423 178 929 20 .56696 65 .03845 75 686 967 7.506 661 16.17261 34. 84283 
424 179 776 20 .59126 65.11528 16°225 024 |) 7. 592, 872 16.18534 34.87027 
425 180 625 20 .61553 65 .19202 76 765 625 | 7.518 473 16.19806 34.89766 
426 181 476 20 .63977 65 .26868 77 308 776 | 7.524 365 16.21075 34.92501 
427 182 329 20 .66398 65 .34524 77 854 483 | 7.530 248 16 . 22343 384 .95232 
428 183 184 20 .68816 65 .42171 18) 402-752, |) 7-586 T22 16. 23608 34.97958 
429 184 041 20.71232 65 .49809 78 953 589 | 7.541 987 16.24872 35 .00680 
430 184 900 20 .73644 65 .57439 79 507 000 | 7.547 842 16.26133 35 .03398 
431 185 761 20.76054 65 .65059 80 062 991 7.553 689 16 .27393 35 .06112 
432 186 624 20.78461 65 .72671 80 621 568 | 7.559 526 16.28651 35 .08821 
433 187 489 20.80865 65. 80274 81 182 737 7.565 355 16.29906 35.,11527 
434 188 356 20 .83267 65 .87868 81 746 504 | 7.571 174 16.31160 35 .14228 
435 189 225 20 .85665 65 .95453 82 312 875 | 7.576 985 16..32412 35 .16925 
436 190 096 20.88061 66 .030380 82 881 856 | 7.582 787 16 .33662 35.19618 
437 190 969 20 .90454 66 .10598 83 453 453 7.588 579 16.34910 35 . 22307 
438 191 844 20 .92845 66.18157 84 027 672 | 7.594 363 16.36156 35.24991 
439 LOZ 721 20 .95233 66.25708 84 604 519 | 7.600 139 16.37400 35 .27672 
440 193 600 20 .97618 66 .33250 85 184 000 | 7.605 905 16 .38643 35 .30348 
441 194 481 21 .00000 66 .40783 85 766 121 | 7.611 663 16.39883 35.33021 
442 195 364 21 .02380 66. 48308 86 350 888 | 7.617 412 16.41122 35 .35689 
443 196 249 21 .04757 66 55825 86 938 307 @,623° 152 16. 42358 35 38354 
444 197 136 21 .07131 66 63332 87 528 384 |] 7.628 884 16 .43593 35 .41014 
445 198 025 21 .09502 66 . 70832 88 121 125 | 7.634 607 16. 44826 35. 43671 
446 198 916 21 .11871 66 .78323 88 716 536 | 7.640 321 16 .46057 35 .46323 
447 199 809 21. 14237 66. 85806 89 314 623 | 7.646 027 16.47287 35.48971 
448 200 704 21.16601 66 . 93280 89 915 392 | 7.651 725 16.48514 35.51616 
449 201 601 21.18962 67 . 00746 90 518 849 | 7.657 414 16.49740 35 54257 
450 202 500 21 213820 67 .08204 91 125 000 | 7.6638 094 16.50964 35 56893 
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SQUARES, CUBES AND ROOTS (Continued) 
I Eee I 


n n2 Vn V10n n3 Jn ~/107n V/100n 





450 | 202 500 21 .21320 67 .08204 91 125 000 
451 | 203 401 21 .23676 67 15653 91 733 851 
452 | 204 304 21 .26029 67 .23095 92 345 408 
453 | 205 209 21. 28380 67 .30527 92 959 677 
454 | 206 116 21.30728 67 .37952 93 576 664 


455 | 207 025 21 .33073 67 .45369 94 196 375 
456 | 207 936 21.35416 67 .52777 94 818 816 
457 | 208 849 21.37756 67 .60178 95 443 993 
458 | 209 764 21.40093 67 .67570 96 O71 912 
459 | 210 681 21 42429 67 .74954 96 702 579 


460 | 211 600 21.44761 67 .82330 97 3386 000 
461 | 212 521 21.47091 67 .89698 97 972 181 
462 | 213 444 21.49419 67 .97058 98 611 128 
463 | 214 369 21.51743 68 .04410 99 252 847 
464 | 215 296 21 .54066 68 .11755 99 897 344 


465 | 216 225 21. 56386 68 .19091 100 544 625 
466 | 217 156 21.58703 68 . 26419 101 194 696 
467 | 218 089 21.61018 68 .33740 101 847 563 
468 | 219 024 21.63331 68 .41053 102 503 232 
469 | 219 961 21.65641 68 .48357 103 161 709 


470 | 220 900 21.67948 68 .55655 103 823 000 
471 | 221 841 21.70253 68 .62944 104 487 111 
472 | 222 784 21 .72556 68 . 70226 105 154 048 
473 | 223 729 21.74856 68 .77500 105 823 817 
474 | 224 676 21.77154 68 . 84766 106 496 424 


475 | 225 625 21.79449 68 .92024 107 171 875 
476 | 226 576 21.81742 68 .99275 107 850 176 
477 | 227 529 21.84033 69 .06519 108 531 333 
478 | 228 484 21.86321 69 13754 109 215 352 
479 | 229 441 21 .88607 69 . 20983 109 902 239 


480 | 230 400 21.90890 69 28203 110 592 000 
481 | 231 361 21.93171 69 .35416 111 284 641 
482 | 232 324 21.95450 69 . 42622 111 980 168 
483 | 233 289 21 .97726 69 49820 112 678 587 
484 | 234 256 22 .00000 69.57011 113 379 904 


485 | 235 225 22 .02272 69 .64194 114 084 125 
486 | 236 196 22 .04541 69 .71370 114 791 256 
487 | 237 169 22 .06808 69 .78539 115 501 303 
488 | 238 144 22 .09072 69 .85700 116 214 272 
489 | 239 121 22 .11334 69 .92853 116 930 169 


490 | 240 100 22 .13594 70 .00000 117 649 000 
491 | 241 081 22 15852 70.07139 118 370 771 
492 | 242 064 22 .18107 70.14271 119 095 488 
493 | 243 049 22 .20360 70.21396 119 823 157 
494 | 244 036 22 .22611 70 .28513 120 553 784 


495 | 245 025 22 .24860 70 .35624 121 287 375 
496 | 246 016 22 .27106 70 42727 122 023 936 
497 | 247 009 22 .29350 70 49823 122 763 473 
498 | 248 004 | 22.31591 70.56912 123 505 992 
499 | 249 001 22 .33831 70 .63993 124 251 499 


500 | 250 000 22 36068 70.71068 125 000 000 


.663 094 16. 50964 35. 56893 
.668 766 16.52186 35.59526 
.674 430 16.53406 35 .62155 
.680 086 16.54624 35 64780 
685 733 16.55841 35.67401 


.691 372 16.57056 35.70018 
.697 002 16 .58269 35 .72632 
102 625 16 .59480 35. 75242 
.108 239 16 .60690 35.77848 
713 845 16.61897 35 80450 


.719 443 16.63103 35 ..83048 
.125 032 16 64308 35. 85642 
.730 614 16.65510 35 88233 
.736 188 16.66711 35.90820 
.T41 758 16.67910 35 .93404 


747 311 16 .69108 35. 95983 
752 861 16. 70303 35 .98559 
16.71497 36.01131 
763 936 16.72689 36 .03700 
769 462 16.73880 36 . 06265 


774 980 16. 75069 36 .08826 
.780 490 16 .76256 36.11384 
785 993 16.77441 36. 13938 
.791 488 16. 78625 36. 16488 
.796 975 16.79807 36.19035 


802 454 16. 80988 36. 21578 
807 925 16 .82167 36.24118 
.813 389 16 .83344 36. 26654 
818 846 16 .84519 36. 29187 
.824 294 16 .85693 36.31716 


.829 735 16 .86865 36 .34241 
835 169 16 .88036 36. 36763 
.840 595 16.89205 36 39282 
846 013 16 .90372 36.41797 
851 424 16.91538 36. 44308 


856 828 16 .92702 36. 46817 
.862 224 16 .93865 36 49321 
867 613 16 .95026 36.51822 
872 994 16 .96185 36. 54320 
.97343 36. 56815 


.883 735 16 .98499 36 59306 
889 095 16.99654 36 .61793 
.894 447 17 .00807 36. 64278 
899 792 17 .01959 36 .66758 
905 129 17 .03108 36 69236 


.910 460 17 .04257 36.71710 
915 783 17 .05404 36.74181 
.921 099 17 .06549 36. 76649 
.07693 36.79113 
sti 7/10) 17 .08835 36 .81574 


.937 005 17 .09976 36 .84031 
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SQUARES, CUBES AND ROOTS (Continued) 








n n? Vn 107 ns Vn V10n V100n 
500 | 250 000 22 .36068 70.71068 125 000 000 | 7.937 005 17 .09976 36 .84031 
501 | 251 001 22 .38303 70.78135 125 751 501 | 7.942 293 eS 36 86486 
502 | 252 004 22 40536 70.85196 126 506 008 | 7.947 574 17 .12253 36. 88937 
503 | 253 009 22 .42766 70 .92249 127 263 527 | 7.952 848 17 13389 36 .91385 
504 | 254 016 22 .44994 70.99296 128 024 064 | 7.958 114 17. 14524 36. 93830 
505 | 255 025 22 .47221 71.06335 128 787 625 | 7.963 374 17 .15657 36.96271 
506 | 256 036 22 49444 71.13368 129 554 216 | 7.968 627 17.16789 36 .98709 
507 | 257 049 22 .51666 71.20393 130 323 843 | 7.973 873 17. 17919 37 .01144 
508 | 258 064 22 .53886 71.27412 131 096 512 | 7.979 112 17 .19048 37 .03576 
509 | 259 081 22 .56103 71.34424 131 872 229 | 7.984 344 17 ..20175 37 .06004 
510 | 260 100 22 .58318 71.41428 132 651 000 | 7.989 570 17.21301 37 .08430 
511 | 261 121 22 .60531 7148426 133 432 831 | 7.994 788 17 .22425 37 10852 
512 | 262 144 22 .62742 71.55418 134 217 728 | 8.000 000 17 .23548 37 .13271 
513 | 263 169 22 .64950 71 .62402 135 005 697 | 8.005 205 17 .24669 37 15687 
514 | 264 196 22 .67157 71 .69379 135 796 744 | 8.010 403 17. 25789 37 .18100 
515 | 265 225 22 .69361 71.76350 136 590 875 | 8.015 595 17 .26908 37. 20509 
516 | 266 256 | 22.71563 71 .83314 137 388 096 | 8.020 779 17 .28025 37 .22916 
517 | 267 289 22 .73763 71.90271 138 188 413 | 8.0256 957 17 .29140 37 .25319 
518 | 268 324 22.75961 71 .97222 138 991 832 | 8.031 129 17 .30254 37 .27720 
519 | 269 361 22 .78157 72 .04165 139 798 359 | 8.036 293 17 .31367 37 .30117 
520 | 270 400 2280351 7211103 140 608 000 | 8.041 452 17 .32478 37 32511 
521 | 271 441 22 82542 72 .18033 141 420 761 | 8.046 603 17 .33588 37 . 34902 
522 | 272 484 22 84732 72,,24957 142 236 648 | 8.051 748 17 .34696 37 .37290 
523 | 273 529 22 .86919 72,.31874 143 055 667 | 8.056 886 17 .35804 37 39675 
524 | 274 576 22 .89105 72 .38784 143 877 824 | 8.062 018 17 . 36909 37 .42057 
525 | 275 625 22 .91288 72 .45688 144 703 125 | 8.067 143 17 .38018 37 .44436 
526 | 276 676 22 .93469 7252586 145 531 576 | 8.072 262 17.39116 37 .46812 
527 | 277 729 22 95648 72 59477 146 363 183 | 8.077 374 17 .40218 37 .49185 
528 | 278 784 22 97825 72.66361 147 197 952 | 8.082 480 17 .41318 87 .51555 
529 | 279 841 23 .00000 72.73239 148 035 889 | 8.087 579 17 .42416 37 .53922 
530 | 280 900 23 .02173 72 .80110 148 877 000 | 8.092 672 17435138 37 56286 
531 | 281 961 23 04344 72 .86975 149 721 291 | 8.097 759 17 44609 o7 .58647 
532 | 283 024 23 06513 72 93833 150 568 768 | 8.102 839 17 45704 37 .61005 
533 | 284 089 23 .08679 73 .00685 151 419 437 | 8.107 913 17 .46797 37 .63360 
5384 | 285 156 23 .10844 73 07530 152 273 304 | 8.112 980 17 .47889 387 .65712 
535 | 286 225 2313007 73 .14369 153 130 375 | 8.118 041 17 .48979 37 .68061 
536 | 287 296 23.15167 73 .21202 153 990 656 | 8.123 096 17 .50068 37. 70407 
537 | 288 369 23 .17326 73 28028 154 854 153 | 8.128 145 7.51156 3¢ 72751 
538 | 289 444 23 .19483 73 34848 155 720 872 | 8.133 187 7.62242 37. 75091 
539 | 290 521 23. 21637 7341662 156 590 819 | 8.1388 223 7.53327 37 .77429 
540 | 291 600 23 23790 73 48469 157 464 000 | 8.148 253 17.54411 37.79763 
541 | 292 681 23 25941 73 .55270 158 340 421 | 8.148 276 17 55493 37 .82095 
542 | 293 764 23 28089 73 62065 159 220 088 | 8.1538 294 17 .56574 37 84424 
543 | 294 849 23 30236 73 68853 160 103 007 | 8.158 805 17 .57654 37 .86750 
544 | 295 936 23 32381 73 .75636 160 989 184 | 8.163 310 17 .58732 37 .89073 
545 | 297 025 23 34524 73 82412 161 878 625 | 8.168 309 17 .59809 37 91393 
546 | 298 116 23 36664 73. 89181 162 771 336 | 8.173 302 17 .60885 37 93711 
547 | 299 209 23 38803 73 .95945 163 667 323 | 8.178 289 17.61959 37 .96025 
548 | 300 304 23 40940 74.02702 164 566 592 | 8.1838 269 17 63032 37 .98337 
549 | 301 401 23 .43075 74.09458 165 469 149 | 8.188 244 17 .64104 38 . 00646 
550 | 3802 500 23 .45208 74.16198 166 375 000 | 8.198 213 17.65174 38 .02952 
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SQUARES, CUBES AND ROOTS (Continued) 














n2 Jn 10n ni Wn V10n VW 100n 
302 500 23 .45208 74.16198 166 375 000 8.193 213 17.65174 38 .02952 
3038 601 23 .47339 74 .22937 167 284 151 8.198 175 17 .66243 38 .05256 
304 704 23 .49468 74.29670 168 196 608 8.203 132 17.67311 38 .07557 
305 809 20: cOLO90 74 .36397 169) 2 S77 8.208 082 17 .68378 38 .09854 
306 916 23 .53720 74.438118 170 0381 464 8.213 027 17 .694438 38 .12149 
3808 025 23 .55844 74.49832 170 9538 875 8.217 966 17 .70507 38. 14442 
309 136 23 .57965 74.56541 171 879 616 8.222 899 Wee rar Uy) 38 .16731 
310 249 23 .60085 74.63243 172 808 693 eee S20 17 .72631 38 .19018 
311 364 23 .62202 74.69940 173 741 112 8.232 746 17 .73691 38 .21302 
312 481 23 .64318 74.76630 174 676 879 8.237 661 17 .74750 38 .23584 
313 600 23 .66432 74.83315 175 616 000 8.242 571 17.75808 38 . 25862 
ote 721. 23 .68544 74.89993 176 558 481 8.247 474 17 . 76864 38 .28138 
315 844 23 .70654 74.96666 177 504 328 Sa2o2 ore 17 .77920 38 .30412 
316 969 23 .72762 75 033833 178 453 547 8.257 263 17 .78973 38 .32682 
318 096 23 .74868 75 .09993 179 406 144 8.262 149 17 .80026 38 .34950 
319 225 23 .76973 75.16648 180 362 029 8.267 029 17 .81077 BS at Zo 
320 356 23 .79075 (On 20297 181 321 496 8.271 904 17 .82128 38 .39478 
321 489 23 .81176 75 .29940 182 284 263 Si2i0 fio Wifes Soldat 38 .41737 
322 624 23 .83275 Hove Gore 183 250 432 8.281 635 17 .84224 38 .43995 
320 761 20-80012 75 .43209 184 220 009 8.286 493 17...85271 38 . 46249 
324 900 23 .87467 75 .49834 185 1938 000 8.291 344 17 .86316 38 .48501 
326 041 23 .89561 75 .56454 186 169 411 8.296 190 17 .87360 38 .50750 
327 184 23 .91652 75 .63068 187 149 248 8.301 031 17 .88403 38 .52997 
328 329 23 .93742 75 .69676 18881382) 517 8.305 865 17 .89444 38 .55241 
329 476 23 .95830 75 .76279 189 119 224 8.310 694 17 .90485 38 .57482 
330 625 23 .97916 75 .82875 190 109 375 | 8.3815 517 17 .91524 38 .59721 
Biasik Ff7A6) 24 00000 75 .89466 191 102 976 8.320 335 17 .92562 38 .61958 
332 929 24 .02082 75 .96052 192 100 033 8.325 148 17 .93599 38 .64191 
334 084 24.04163 76 .02631 193 100 552 8.329 954 17 .94634 38 .66422 
335 241 24 .06242 76 .09205 194 104 539 8.334 755 17 .95669 38 .68651 
336 400 24.08319 WORT 195 112 000 8.339 551 17 .96702 38 .70877 
337 561 24.10394 76 .22336 196 122 941 8.344 341 17 .97734 38 .73100 
338 724 24 .12468 76. 28892 197 137 368 8.349 126 17 .98765 38 .75321 
339 889 24 .14539 76 .35444 198 155 287 8.353 905 17 .99794 38.77539 
341 056 24 .16609 76 .41989 199 176 704 | 8.358 678 18 .00823 38 .79755 
342,225 24.18677 76 .48529 200 201 625 8.363 447 18 .01850 38 .81968 
343 396 24. 20744 76.55064 201 230 056 | 8.368 209 18 .02876 38 .84179 
344 569 24 . 22808 76 .61593 202 262 003 8.372 967 18.03901 38 .86387 
345 744 24. 24871 76.68116 2038 297 472 8.377 719 18 .04925 38 .88593 
346 921 24 . 26932 76.74634 204 336 469 8.382 465 18 .05947 38 .90796 
348 100 24 28992 76.81146 205 379 000 | 8.387 207 18 .06969 38 .92996 
349 281 24 .31049 76 .87652 206 425 O71 8.391 942 18 .07989 38 .95195 
350 464 24 .33105 76 .94154 207 474 688 8.396 673 18 .09008 38 .97390 
351 649 24 .35159 77 .00649 208 527 857 8.401 398 18 .10026 38 .99584 
352 836 24 37212 77 .07140 209 584 584 | 8.406 118 18.110438 39 .01774 
354 025 24 39262 77 .13624 210 644 875 8.410 833 18 .12059 39 .03963 
eyalay Pala) 24.41311 77 .20104 211 708 736 8.415 542 18.13074 39 .06149 
356 409 24 43358 77 .26578 PANDY CFG Mle 8.420 246 18.14087 39 .08332 
357 604 24 45404 77 .33046 213 847 192 8.424 945 18.15099 39.10513 
358 801 2447448 77 .39509 214 921 799 8.429 638 18.16111 39 . 12692 
360 000 24 49490 77 .45967 216 000 000 | 8.484 327 IRS WA alt 39 .14868 




















A-145 


SQUARES, CUBES AND ROOTS (Continued) 





n n2 Vn 10n ns Vn V/10n ~/100n 








434 327 18.17121 39. 14868 
.439 010 18.18130 39.17041 
443 688 18 .19137 39.19213 
.448 361 18.20144 39 .21382 
.453 028 18 .21150 39. 23548 


457 691 18.22154 39 .25712 
462 348 18 .23158 39 27874 
.467 000 18 .24160 39 30033 
471 647 18 .25161 39 .32190 
.476 289 18.26161 39 34345 


.480 926 18.27160 39 36497 
485 558 18.28158 39 . 38647 
490 185 18 .29155 39 .40795 
494 807 18 .30151 39 42940 
.499 423 18.31145 39 .45083 


504 035 18.32139 39 .47223 
508 642 18 .33131 39 .49362 
.51498 
517 840 18 .35113 39 53631 
522 432 18 .36102 39 .55763 


427 019 18.37091 39 .57892 
531 601 18 .38078 39 .60018 
.536 178 18 .39064 39 .62143 
.540 750 18. 40049 39 64265 
.545 317 18 .41033 39 66385 


.549 880 18 .42016 39 .68503 
554 437 18 .42998 39.70618 
.558 990 18.43978 39 .72731 
563 538 18. 44958 39 . 74842 
.568 081 18 .45937 39.76951 


.572 619 18 .46915 39 .79057 
.O17 152 18.47891 39.81161 
581 681 18. 48867 39 83263 
.586 205 18. 49842 39. 85363 
590 724 18.50815 39.87461 


600 | 360 000 | 24.49490 77 .45967 216 000 000 
601 | 361 201 24.51530 77 .52419 217 081 801 
602 | 862 404 | 24.53569 77 .58866 218 167 208 
603 | 363 609 | 24.55606 77 .65307 219 256 227 
604 | 364 816 | 24.57641 77.71744 | 220 348 864 


605 | 366 025 24 .59675 7778175 221 445 125 
606 | 367 236 | 24.61707 77 .84600 222 545 016 
607 | 368 449 24 .63737 77 .91020 223 648 543 
608 | 369 664 | 24.65766 7797435 224 755 712 
609 | 370 881 2467793 78 03845 225 866 529 


610 | 372 100 | 24.69818 78. 10250 226 981 000 
611 | 373 321 24.71841 78 .16649 228 099 131 
612 | 374 544 | 24.73863 78 . 23043 229 220 928 
613 | 375 769 | 24.75884 78 .29432 230 346 397 
614 | 376 996 | 24.77902 78 .35815 231 475 544 


615 | 378 225 24.79919 78 42194 232 608 375 
616 | 379 456 24.81935 78 . 48567 233 744 896 
617 | 380 689 24. 83948 78 .54935 234 885 113 
618 | 381 924 24.85961 78 .61298 236 029 032 
619 | 383 161 24.87971 78 .67655 237 176 659 


620 | 384 400 | 24.89980 78 .74008 | 238 328 000 
621 | 385 641 2491987 78 .80355 239 483 061 
622 | 386 884 | 24.93993 78 .86698 240 641 848 
623 | 388 129 24 95997 78 93035 241 804 367 
624 | 389 376 | 24.97999 78 .99367 242 970 624 


625 | 390 625 25 .00000 79 .05694 244 140 625 
626 | 391 876 25 .01999 79 .12016 245 314 376 
627 | 393 129 25 .03997 79 18333 246 491 883 
628 | 394 384 25 .05993 79 24645 247 673 152 
629 | 395 641 25 07987 79 30952 248 858 189 


630 | 396 900 25 .09980 79 .37254 250 047 000 
631 | 398 161 25.11971 79 .43551 251 239 591 
632 | 399 424 25.13961 79 49843 252 435 968 
633 | 400 689 25.15949 79 56130 253 636 137 
634 | 401 956 | 25.17936 79 .62412 254 840 104 
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635 | 403 225 25.19921 79. 68689 256 047 875 | 8.595 238 18.51788 39 89556 
636 | 404 496 25.21904 79.74961 257 259 456 | 8.599 748 18 .52759 39 .91649 
637 | 405 769 25 23886 79 .81228 258 474 853 | 8.604 252 18 .53730 39 .93740 
638 | 407 044 25. 25866 79 .87490 259 694 072 | 8.608 753 18.54700 39. 95829 
639 | 408 321 25. 27845 79 .93748 260 917 119 | 8.613 248 18.55668 39 .97916 


640 | 409 600 25. 29822 80. 00000 262 144 000 
641 | 410 881 25.31798 80. 06248 263 374 721 5 

642 | 412 164 25 33772 80.12490 264 609 288 6 18 .58568 40. 04162 
643 | 413 449 25.35744 80. 18728 265 847 707 3 18 .59532 40 .06240 
644 | 414 736 25 37716 80.24961 267 089 984 | 8.635 655 18 .60495 40 .08316 


645 | 416 025 25 .39685 80.31189 268 336 125 |} 8.640 123 18.61458 40.10390 

646 | 417 316 25.41653 80.37413 269 586 136 | 8.644 585 18 .62419 40.12461 

647 | 418 609 25 .43619 80. 43631 270 840 023 | 8.649 044 18 .63380 40. 14530 

648 | 419 904 25 45584 80. 49845 272 097 792 | 8.653 497 18 .64340 40.16598 

649 | 421 201 25.47548 80.56054 273 359 449 | 8.657 947 18 .65298 40 .18663 
8 


650 | 422 500 25 .49510 80 ..62258 274 625 000 .662 391 18 .66256 40 .20726 
a rr ee || eee eee 


5 

5 

4 

39 18 .56636 40 .00000 
2 18 .57602 40 02082 
0 


lo oe cao 2) 
oO 
we 
to 

i J bs] 


ie.) 
S 4 
we) 
fan 























A-146 


SQUARES, CUBES AND ROOTS (Continued) 





n n2 Vn V10n ns Vn V10n /100n 

650 | 422 500 25 49510 80 .62258 274 625 000 .662 391 18 .66256 40 .20726 

651 | 423 801 25.51470 80. 68457 275 894 451 .666 831 18 .67212 40 .22787 

652 | 425 104 25 .53429 80 .74652 277 167 808 671 266 18 .68168 40 .24845 

653 | 426 409 25 .55386 80. 80842 278 445 077 .675 697 18 .69122 40 .26902 
7 


654 | 427 716 25 57342 80 .87027 279 726 264 


655 | 429 025 25 59297 80 .93207 281 011 375 
656 | 480 336 25.61250 80.993883 282 300 416 
657 | 431 649 2563201 81.05554 283 593 393 
658 | 4382 964 25.65151 81.11720 284 890 312 
659 | 434.281 25 .67100 81.17881 286 191 179 


660 | 435 600 25 .69047 81. 24038 287 496 000 
661 | 4386 921 25. 70992 81.30191 288 804 781 
662 | 4388 244 25 .72936 81 .36338 290 117 528 
663 | 489 569 25.74879 81.42481 291 434 247 
664 | 440 896 25.76820 81.48620 292 754 944 


665 | 442 225 25 .78759 81 .54753 294 079 625 
666 | 443 556 25. 80698 81. 60882 295 408 296 
667 | 444 889 25 82634 81 .67007 296 740 963 
668 | 446 224 25 .84570 81 .73127 298 O77 632 
669 | 447 561 25 .86503 81.79242 299 418 309 


670 | 448 900 25. 88436 81.85353 300 763 000 
671 | 450 241 25 .90367 81.91459 302 111 711 
672 | 451 584 25 .92296 81.97561 303 464 448 
673 | 452 929 25 94224 82.03658 304 821 217 
674 | 454 276 25.96151 82 .09750 306 182 024 


675 | 455 625 25 .98076 82. 15838 307 546 875 
676 | 456 976 26 . 00000 82 .21922 308 915 776 
677 | 458 329 26 .01922 82.28001 310 288 733 
678 | 459 684 26 .03843 82.34076 311 665 752 
679 | 461 041 26 .05763 82.40146 313 046 839 


680 | 462 400 26 .07681 82.46211 314 432 000 
681 | 463 761 26 .09598 82 .52272 315 821 241 
682 | 465 124 26 .11513 82 .58329 317 214 568 
683 | 466 489 26.13427 82.64381 318 611 987 
684 | 467 856 26 .15339 82.70429 320 013 504 


685 | 469 225 26 .17250 82.76473 321 419 125 
686 | 470 596 26 .19160 82 .82512 322 828 856 
687 | 471 969 26 .21068 82. 88546 324 242 703 
688 | 473 344 26 . 22975 82 .94577 325 660 672 
689 | 474 721 26. 24881 83 .00602 327 082 769 


690 | 476 100 26. 26785 83.06624 | 328 509 000 
691 | 477 481 26 . 28688 83 .12641 329 939 371 
692 | 478 864 26 .30589 83 .18654 331 373 888 
693 | 480 249 26 .32489 83 24662 332 812 557 
694 | 481 636 26 34388 83 30666 334 255 384 


695 | 483 025 26 36285 83 36666 335 702 375 
696 | 484 416 | 26.38181 83. 42661 337 153 536 
697 | 485 809 26. 40076 83 .48653 338 608 873 
698 | 487 204 26. 41969 83 54639 340 068 392 
699 | 488 601 26. 43861 83 .60622 341 532 099 


700 | 490 000 26 .45751 83.66600 | 343 000 000 


680 124 18.70076 40. 28957 


684 546 18 .71029 40 ..31009 
.688 963 18.71980 40 33059 
.693 376 18.72931 40 35108 
.697 784 18.73881 40.37154 
702 188 18 .74830 40 .39198 


706 588 18.75777 40.41240 
.710 983 18.76724 40 43280 
715 373 18.77670 40 45318 
HALOS 60 18.78615 40 .47354 
.124 141 18 .79559 40 .49388 


.728 519 18 .80502 40 .51420 
732 892 18 .81444 40 53449 
737 260 18 .82386 40 .55477 
741 625 18 . 83326 40 .57503 
745 985 18 .84265 40 .59526 


750 340 18 .85204 40 .61548 
754 691 18.86141 40 .63568 
759 038 18.87078 40 .65585 
763 381 18.880138 40.67601 
767 719 18. 88948 40.69615 


772 053 18 .89882 40.71626 
.776 383 18 .90814 40 .73636 
780 708 18.91746 40 .75644 
.785 030 18 .92677 40 .77650 
789 347 18 .93607 40 .79653 


.793 659 18 .94536 40.81655 
797 968 18 .95465 40 .83655 
.802 272 18 .96392 40 .85653 
806 572 18 .97318 40 .87649 
.810 868 18 .98244 40 .89643 


815 160 18 .99169 40.91635 
819 447 19 .00092 40 .93625 
823 731 19.01015 40.95613 
.828 010 19 .01937 40.97599 
832 285 19 .02858 40 .99584 


836 556 19 .03778 41 .01566 
.840 823 19.04698 41 .03546 
845 085 19.05616 41 .05525 
849 344 19 .06533 41 .07502 
853 599 19 .07450 41 09476 


857 849 19 .08366 41.11449 
862 095 19 .09281 41 .13420 
866 338 19.10195 41 15389 
870 576 19.11108 41 .17357 
874 810 19.12020 41 .19322 


.879 040 19.12931 41 .21285 
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700 | 490 000 26.45751 83 .66600 343 000 000 | 8.879 040 19.12931 41 21285 
701 | 491 401 26 .47640 83 .72574 344 472 101 | 8.883 266 19 .13842 41 .23247 
702 | 492 804 26 49528 83. 78544 345 948 408 | 8.887 488 19.14751 41 25207 
703 | 494 209 26 .51415 83 .84510 347 428 927 | 8.891 706 19.15660 41 .27164 
704 | 495 616 26 .53300 83 .90471 348 913 664 | 8.895 920 19.16568 41 29120 
705 | 497 025 26 .55184 83 .96428 350 402 625 | 8.900 130 19.17475 41 31075 
706 | 498 436 26 .57066 84 .02381 351 895 816 | 8.904 337 19.18381 41 33027 
707 | 499 849 26 . 58947 84 .08329 353 393 243 | 8.908 539 19 .19286 41 34977 
708 | 501 264 26 .60827 84.14274 354 894 912 | 8.912 737 19.20191 41 .36926 
709 | 502 681 26 .62705 84. 20214 356 400 829 | 8.916 931 19 .21095 41 .38873 
710 | 504 100 26 .64583 84. 26150 357 911 000 | 8.921 121 19. 21997 41 40818 
711 | 505 521 26 .66458 84 .32082 359 425 431 | 8.925 308 19 .22899 41 42761 
712 | 506 944 26 .68333 84 38009 360 944 128 | 8.929 490 19. 23800 41 44702 
713 | 508 369 26 .70206 84. 43933 362 467 097 | 8.933 669 19 .24701 41 46642 
714 | 509 796 26 .72078 84. 49852 363 994 344 | 8.937 843 19 .25600 41 .48579 
715 [| 511 225 26 .738948 84 .55767 365 525 875 | 8.942 014 19 26499 41 50515 
716 | 512 656 26 .75818 84.61678 367 061 696 | 8.946 181 19 .27396 41 52449 
717 | 514 089 26 .77686 84.67585 368 601 813 | 8.950 344 19. 28293 41 .54382 
718 | 515 524 26 .79552 84 .73488 370 146 232 | 8.954 503 19.29189 41 .56312 
719 | 516 961 26 .81418 84.79387 371 694 959 | 8.958 658 19. 30084 41 58241 
720 | 518 400 26 .83282 84. 85281 373 248 000 | 8.962 809 19 .30979 41 60168 
721 | 519 841 26.85144 84.91172 374 805 361 | 8.966 957 19.31872 41 62093 
722 | 521 284 26. 87006 84.97058 376 367 048 | 8.971 101 19.32765 41 64016 
723 | 522 729 26 .88866 85 .02941 377 933 067 | 8.975 241 19 .33657 41 .65938 
724 | 524 176 26 .90725 85 .08819 379 503 424 | 8.979 377 19 .34548 41 .67857 
725 | 525 625 26 .92582 85 .14693 381 078 125 | 8.983 509 1935438 41 .69775 
726 | 527 076 26 .94439 85. 20563 382 657 176 | 8.987 637 19 .36328 41 .71692 
727 | 528 529 26 .96294 85 . 26429 384 240 583 | 8.991 762 19.37216 41 .73606 
728 | 529 984 26 .98148 85 32292 385 828 352 | 8.995 883 19.38104 41 .75519 
729 | 531 441 27 .00000 85 .38150 387 420 489 | 9.000 000 19 .38991 41 .77430 
730 | 532 900 27 .01851 85. 44004 389 017 000 | 9.004 113 19. 39877 41 79339 
731 | 534 361 27 .03701 85. 49854 390 617 891 | 9.008 223 19 .40763- 41 81247 
732 | 535 824 27 .05550 85 .55700 392 223 168 | 9.012 329 19 .41647 41 .83152 
733 | 537 289 27 .07397 85.61542 393 832 837 | 9.016 431 19.42531 41 85056 
734 | 538 756 27 .09243 85 .67380 395 446 904 | 9.020 529 19.43414 41 .86959 
735 | 540 225 27 .11088 85 .73214 397 065 375 | 9.024 624 19 .44296 41 88859 
736 | 541 696 27 12932 85.79044 398 688 256 | 9.028 715 19. 45178 41 .90758 
737 | 543 169 27 14774 85 . 84870 400 315 553 | 9.032 802 19 .46058 41 .92655 
738 | 544 644 27 . 16616 85 .906938 401 947 272 | 9.036 886 19. 46938 41 .94551 
739 | 546 121 27 18455 85.96511 403 583 419 | 9.040 966 19.47817 41 96444 
740 | 547 600 27 .20294 86. 02325 405 224 000 | 9.045 042 19.48695 41 98336 
741 | 549 081 27 .22132 86 .08136 406 869 021 9.049 114 19 .49573 42 00227 
742 | 550 564 27 23968 86.13942 408 518 488 | 9.053 183 19 .50449 42 .02115 
743 | 552 049 27 ..25803 86.19745 410 172 407 | 9.057 248 19.51325 42 .04002 
744 | 553 536 27 .27636 86. 25543 411 830 784 | 9.061 310 19 .52200 42 .05887 
745 | 555 025 27 .29469 86 .313388 413 493 625 | 9.065 368 19 .538074 42..07771 
746 | 556 516 27 .31300 86 .37129 415 160 9386 | 9.069 422 19.53948 42 09653 
747 | 558 009 27 .33130 86. 42916 416 832 723 | 9.073 473 1954820 42 11533 
748 | 559 504 27 34959 86 .48699 418 508 992 | 9.077 520 | ‘19.55692 42.13411 
749 | 561 001 27 36786 86 .54479 420 189 749 | 9.081 563 19. 56563 42 15288 
750 | 562 500 27 .38613 86 .60254 421 875 000 | 9.085 603 19 .57434 42 .17163 
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750 | 562 500 27 .38613 86 60254 421 875 000 | 9.085 603 19 .57434 42.17163 
751 | 564 001 27 .40438 86. 66026 423 564 751 | 9.089 639 19.58303 42 .19037 
752 | 565 504 27 .42262 86.71793 425 259 008 | 9.093 672 19.59172 42 .20909 
753 | 567 009 27 .44085 86.77557 426 957 777 | 9.097 701 19 .60040 42 22779 
754 | 568 516 27 .45906 86.83317 428 661 064 | 9.101 727 19.60908 42 24647 
755 | 570 025 27 .47726 86 .89074 430 368 875 | 9.105 748 19.61774 42 .26514 
756 | 571 536 27 .49545 86 . 94826 432 081 216 | 9.109 767 19 .62640 42 .28379 
757 | 573 049 27 .51363 87 .00575 433 798 093 | 9.113 782 19.63505 42 .30243 
758 | 574 564 27 .53180 87 .06320 435 519 512 | 9.117 793 19 .64369 42 .32105 
759 | 576 081 27 .54995 87 .12061 437 245 479 | 9.121 801 19 .65232 42 .33965 
760 | 577 600 27 .56810 87 .17798 438 976 000 | 9.125 805 19 .66095 42 35824 
MOL 7519 121 27 .58623 87 .23531 440 711 081 | 9.129 806 19 .66957 42 .37681 
762 | 580 644 27 .60435 87 .29261 442 450 728 | 9.133 803 19 .67818 42 39536 
763 | 582 169 27 .62245 87 .34987 444 194 947 | 9.137 797 19 .68679 42 .41390 
764 | 583 696 27 .64055 87 .40709 445 943 744 | 9.141 787 1969538 42 .43242 
765 | 585 225 27 .65863 87 .46428 447 697 125 | 9.145 774 19.70397 42 .45092 
766 | 586 756 27 .67671 87 .521438 449 455 096 | 9.149 758 19 .71256 42 .46941 
767 | 588 289 27 .69476 87 .57854 451 217 663 | 9.153 7388 19.72113 42 .48789 
768 | 589 824 27 .71281 87 .63561 452 984 832 | 9.157 714 19 .72970 42 .50634 
769 | 591 361 27 .73085 87 .69265 454 756 609 | 9.161 687 19.73826 42 .52478 
770 | 592 900 27 . 74887 87 . 74964 456 533 000 | 9.165 656 19.74681 42 54321 
771 | 594 441 27 .76689 87 .80661 458 314 011 | 9.169 623 19 .75535 42 .56162 
772 | 595 984 27 .78489 87 .86353 460 099 648 | 9.173 585 19.76389 42 .58001 
773 | 597 529 27 .80288 87 .92042 461 889 917 | 9.177 544 19.77242 42 59839 
774 | 599 076 27 .82086 87 .97727 463 684 824 | 9.181 500 19.78094 42 .61675 
775 | 600 625 27 .83882 88 .03408 465 484 375 | 9.185 453 19.78946 42 .63509 
776 | 602 176 27 .85678 88 . 09086 467 288 576 | 9.189 402 19.79797 42 .65342 
777 | 603 729 27 .87472 88 . 14760 469 097 433 | 9.193 347 19 .80647 42.67174 
778 | 605 284 27 .89265 88 . 20431 470 910 952 | 9.197 290 19.81496 42 .69004 
779 | 606 841 27 .91057 88 . 26098 472, 729 1389 | 9.201 229 19 .82345 42 .70832 
780 | 608 400 27 .92848 88 .31761 474 552 000 | 9.205 164 19 .83192 42 .72659 
781 | 609 961 27 .94638 88 .37420 476 379 541 | 9.209 096 19 .84040 42 .74484 
782 | 611 524 27 .96426 88 . 43076 478 211 768 | 9.213 025 19 .84886 42 .76307 
783 | 613 089 27 .98214 88 .48729 480 048 687 | 9.216 950 19 .85732 42 .78129 
784 | 614 656 28 .00000 $8 .54377 481 890 304 | 9.220 873 19 .86577 42 .79950 
785 | 616 225 28 .01785 88 .60023 483 736 625 | 9.224 791 19.87421 42 .81769 
786 | 617 796 28 .03569 88 .65664 485 587 656 | 9.228 707 19 .88265 42 .83586 
787 | 619 369 28 .05352 88 .71302 487 443 403 | 9.232 619 19.89107 42 .85402 
788 | 620 944 28 .07134 88 . 76936 489 303 872 | 9.236 528 19.89950 42 .87216 
789 | 622 521 28 .08914 88 .82567 491 169 069 | 9.240 433 19.90791 42 .89029 
790 | 624 100 28. 10694 88. 88194 493 039 000 | 9.244 335 19 .91632 42 .90840 
791 | 625 681 28 .12472 88 .93818 494 913 671 | 9.248 234 19 .92472 42 .92650 
792 | 627 264 28 .14249 88 .99438 496 793 088 | 9.252 130 19 .93311 42 .94458 
793 | 628 849 28 . 16026 89.05055 498 677 257 | 9.256 022 19 .94150 42 .96265 
794 | 630 436 28 .17801 89 .10668 500 566 184 | 9.259 911 19.94987 42 .98070 
795 | 6382 025 28 .19574 89 .16277 502 459 875 | 9.263 797 19 .95825 42 .99874 
796 | 633 616 28 21347 89 .21883 504 358 336 | 9.267 680 19.96661 43 .01676 
797 | 635 209 28 .23119 89 .27486 506 261 573 | 9.271 559 19 .97497 43 .03477 
798 | 636 804 28 .24889 89 .33085 508 169 592 | 9.275 4385 19 .98332 43 .05276 
799 | 638 401 28 . 26659 89 .38680 510 082 399 | 9.279 308 19.99166 43 .07073 
800 | 640 000 28 . 28427 89 .44272 512 000 000 | 9.283 178 20 .00000 43 .08869 
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.283 178 20 .00000 43 .08869 
.287 044 20 .00833 43 . 10664 
290 907 20.01665 43 .12457 
.294 767 20 .02497 43 .14249 
298 624 20 .03328 43 16039 


302 477 20.04158 43 .17828 
.306 328 20 .04988 43.19615 
.3810 175 20 .05816 43 .21400 
314 019 20 .06645 43 .23185 
317 860 20 .07472 43 .24967 


321 698 20 .08299 43 .26749 
.825 532 20 .09125 43 .28529 
329 363 20 .09950 43 30307 
333 192 20.10775 43 32084 
337 O17 20.11599 43 .33859 


340 839 20 .12423 43 35633 
.344 657 20 .13245 43 .37406 
). 14067 43 .39177 
.352 286 20. 14889 43 .40947 
356 095 20.15710 43 .42715 


359 902 20.16530 43 44481 
363 705 20 .17349 43 46247 
.367 505 20 .18168 43 .48011 
.3871 302 20.18986 43 .49773 
375 096 20.19803 43 51534 


.378 887 20. 20620 43 .53294 
382 675 20. 21436 43 .55052 
.386 460 20 . 22252 43 .56809 
.390 242 20. 23066 43 58564 
394 021 20 .23880 43 .60318 


.397 796 20. 24694 43 .62071 
401 569 20 .25507 43 .63822 
405 339 20.26319 43 65572 


800 | 640 000 28 . 28427 89 . 44272 512 000 000 
801 | 641 601 28 .30194 89.49860 | 513 922 401 
802 | 643 204 | 28.31960 89 55445 515 849 608 
803 | 644 809 28 .33725 89 .61027 517 781 627 
804 | 646 416 28 35489 89 . 66605 519 718 464 


805 | 648 025 28 .37252 89.72179 521 660 125 
806 | 649 636 28 .39014 89 .77750 523 606 616 
807 | 651 249 | 28.40775 89 83318 525 557 943 
808 | 652 864 | 28.42534 89 . 88882 527 514 112 
809 | 654 481 28 44293 89 .94443 529 475 129 


810 | 656 100 28 .46050 90. 00000 531 441 000 
811 | 657 721 28 .47806 90 .05554 533 411 731 
812 | 659 344 | 28.49561 90.11104 535 387 328 
813 | 660 969 28 .51315 90.16651 537 367 797 
814 | 662 596 28 .53069 90. 22195 539 353 144 


815 | 664 225 28 . 54820 90 .27735 541 343 375 
816 | 665 856 28 .56571 90. 33272 543 338 496 
817. | 667 489 28 .58321 90 38805 545 338 513 
818 | 669 124 28 .60070 90. 44335 547 343 432 
819 | 670 761 28 .61818 90. 49862 549 353 259 


820 | 672 400 | 28.63564 90. 55385 551 368 000 
821 | 674 041 28 .65310 90 .60905 553 387 661 
822 | 675 684 | 28.67054 90 .66422 555 412 248 
823 | 677 329 28 .68798 90.71935 557 441 767 
824 | 678 976 28 .70540 90.77445 559 476 224 


825 | 680 625 28 .72281 90.82951 561 515 625 
826 | 682 276 28 .74022 90. 88454 563 559 976 
827 | 683 929 28 .75761 90 .93954 565 609 283 
828 | 685 584 | 28.77499 90.99451 567 663 552 
829 | 687 241 28 79236 91 .04944 569 722 789 


830 | 688 900 28 .80972 91.10434 571 787 000 
831 | 690 561 28 .82707 91.15920 573 856 191 
832 | 692 224 28 84441 91 .21403 575 930 368 
833 | 693 889 28 86174 91 . 26883 578 009 537 409 105 20.27130 43 .67320 
834 | 695 556 28 .87906 91 . 32360 580 093 704 .412 869 20.27941 43 .69067 


835 | 697 225 28 .89637 91. 37833 582 182 875 .416 630 20 .28751 43 .70812 
836 | 698 896 28 .91366 91 43304 584 277 056 | 9.420 387 20.2 
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837 | 700 569 28 .93095 91 .48770 586 376 253 | 9.424 142 20.30370 43 .74299 
838 | 702 244 28 . 94823 91. 54234 588 480 472 | 9.427 894 20.31178 43 .76041 
839 | 703 921 28 96550 91 .59694 590 589 719 | 9.431 642 20.31986 43.77781 


840 | 705 600 28 .98275 91.65151 592 704 000 | 9.485 388 20.32793 43 .79519 
841 | 707 281 29 00000 91 .70605 594 823 321 | 9.439 131 29 33599 43 .81256 
842 | 708 964 29 01724 91.76056 596 947 688 | 9.442 870 20 .34405 43 .82992 
843 | 710 649 29 03446 91.81503 599 O77 107 | 9.446 607 20 .35210 43 84727 
844 | 712 336 29 .05168 91 .86947 601 211 584 | 9.450 341 20.36014 43 .86460 


845 | 714 025 29. 06888 91 .92388 603 351 125 | 9.454 072 20.36818 43.88191 
846 | 715 716 29 . 08608 91 .97826 605 495 736 | 9.457 800 20.37621 43 .89922 
847 | 717 409 29 .10326 92 03260 607 645 423 | 9.461 525 20 .38424 43 .91651 
848 | 719 104 29 12044 92. 08692 609 800 192 | 9.465 247 20.39226 43 93378 
849 | 720 801 29 .13760 92 .14120 611 960 049 | 9.468 966 20. 40027 43 .95105 























850 | 722 500 29 .15476 92.19544 614 125 000 | 9.472 682 20. 40828 43 .96830 
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n n2 Vn V10n ns an 4/10n 4/100n 
850 | 722 500 29 .15476 92.19544 614 125 000 | 9.472 682 20.40828 43 .96830 
851 | 724 201 29 .17190 92. 24966 616 295 051 9.476 396 20.41628 43 .98553 
852 | 725 904 29 18904 92 30385 618 470 208 | 9.480 106 20 .42427 44 .00275 
853 | 727 609 29 20616 92 . 35800 620 650 477 9.483 814 20.438226 44.01996 
854 | 729 316 29 . 22328 92 .41212 622 835 864 | 9.487 518 20. 44024 44 03716 
855 | 731 025 29 240388 92 .46621 625 026 375 9.491 220 20 .44821 44 05434 
856 | 732 736 29 .25748 92. 52027 627 222 016 | 9.494 919 20.45618 44.07151 
857 | 734 449 29 .27456 92 57429 629 422 793 | 9.498 615 20.46415 44. 08866 
858 | 736 164 29 29164 92 .62829 631 628 712 | 9.502 308 20.47210 44.10581 
859 | 737 881 29 .30870 92 .68225 633 839 779 9.505 998 20.48005 44 12293 
860 | 739 600 29 .32576 92.73618 636 056 000 | 9.509 685 20 .48800 44.14005 
861 | 741 321 29 .34280 92 .79009 638 277 381 9.513 370 20.49593 4415715 
862 | 743 044 29 .35984 92 84896 640 503 928 | 9.517 052 20 .50387 44.17424 
863 | 744 769 29 .37686 92.89779 642 735 647 9.520 730 20.51179 44 .19132 
864 | 746 496 29 39388 92 .95160 644 972 544 | 9.524 406 20.51971 44 . 20838 
865 | 748 225 29 .41088 93 .00538 647 214 625 9.528 079 20. 52762 44 22543 
866 | 749 956 29 .42788 93 .05912 649 461 896 9.531 750 20.538553 44 24246 
867 | 751 689 29 44486 93 .11283 651 714 363 9.535 417 20. 543438 44 25949 
868 | 753 424 29 .46184 93 . 16652 653 972 032 9.539 082 20 .55133 44. 27650 
869 | 755 161 29 .47881 93 .22017 656 234 909 9.542 744 20.55922 44 29349 
870 | 756 900 29 .49576 93 . 27379 658 503 000 | 9.546 403 20.56710 44. 31048 
871 | 758 641 29 .51271 93 .32738 660 776 311 9.550 059 20.57498 44 32745 
872 | 760 384 29 .52965 93 .38094 663 054 848 | 9.553 712 20. 58285 44 34440 
873 | 762 129 29 .54657 93 .43447 665 338 617 | 9.557 363 20.59071 44 36135 
874 | 763 876 29 56349 93 .48797 667 627 624 | 9.561 O11 20.59857 44 37828 
875 | 765 625 29 .58040 93 .54143 669 921 875 | 9.564 656 20.60643 44 39520 
876 | 767 376 29 .59730 93 .59487 672 221 376 | 9.568 298 20.61427 4441211 
877 | 769 129 29 .61419 93 .64828 674 526 133 | 9.571 938 20.62211 44 42900 
878 | 770 884 29 .63106 93 .70165 676 836 152 | 9.575 574 20.62995 44. 44588 
879 | 772 641 29 .64793 93 .75500 679 151 489 | 9.579 208 20 .63778 44 46275 
880 | 774 400 29 .66479 93. 80832 681 472 000 | 9.582 840 20 .64560 44 47960 
881 | 776 161 29 .68164 93 .86160 683 797 841 9.586 468 20 .65342 44. 49644 
882 | 777 924 29 .69848 93 .91486 686 128 968 | 9.590 094 20 .66123 44 51327 
883 | 779 689 29 .71532 93 .96808 688 465 387 | 9.593 717 20 .66904 44 53009 
884 | 781 456 29 .73214 94.02127 690 807 104 | 9.597 337 20.67684 44. 54689 
885 | 783 225 29 .74895 94.07444 693 154 125 9.600 955 20 .68463 44. 56368 
886 | 784 996 29 .76575 94.12757 695 506 456 | 9.604 570 20 .69242 44. 58046 
887 | 786 769 29 .78255 94.18068 697 864 103 9.608 182 20.70020 44 59723 
888 | 788 544 29 .79933 94 23375 700 227 072 | 9.611 791 20.70798 4461398 
889 | 790 321 29 .81610 94 28680 702 595 369 9.615 398 20 LSS 44 63072 
890 | 792 100 29 . 83287 94. 33981 704 969 000 | 9.619 002 20.72351 44 64745 
891 | 793 881 29 84962 94 39280 707 347 971 9.622 603 20. ¢73127 44 66417 
892 | 795 664 29 .86637 94.44575 709 7382 288 | 9.626 202 20.73902 44 68087 
893 | 797 449 29 .88311 94.49868 CL2e LTBI ST 9.629 797 20.74677 44. 69756 
894 | 799 236 29 .89983 94.55157 714 516 984 | 9.633 391 20.75451 4471424 
895 | 801 025 29 .91655 94 .60444 716 917 375 9.636 981 20.76225 44 .73090 
896 | 802 816 29 .93326 94.65728 719 323 136 9.640 569 20.76998 4474756 
897 | 804 609 29 .94996 94.71008 721 734 273 | 9.644 154 20.77770 44 76420 
898 | 806 404 29 .96665 94.76286 724 150.792 | 9.647 737 20 .78542 44 .78083 
899 | 808 201 29 .98333 94.81561 726 572 699 | 9.651 317 20.793138 44.79744 
900 | 810 000 30 .00000 94.86833 729 000 000 | 9.654 894 20 .80084 44.81405 
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n n? Vn 4/10 ns Vn 4/10n /100n 
900 | 810 000 30. 00000 94.86833 729 000 000 | 9.654 894 20. 80084 44.81405 
901 | 811 801 30 .01666 94 92102 731 432 701 | 9.658 468 20. 80854 44 83064 
902 | 813 604 30.03331 94 .97368 733 870 808 | 9.662 040 20 .81623 44 84722 
903 | 815 409 30 ..04996 95 .02631 736 314 327 | 9.665 610 20 . 82392 44 86379 
904 | 817 216 30 ..06659 95 .07891 738 763 264 | 9.669 176 20.83161 44 88034 
905 | 819 025 30 .08322 95 .13149 741 217 625 | 9.672 740 20 .83929 44 89688 
906 | 820 836 30 .099838 95 .18403 743 677 416 | 9.676 302 20 .84696 4491341 
907 | 822 649 30.11644 95 23655 746 142 643 | 9.679 860 20 .85463 44 92993 
908 | 824 464 30.13304 95 .28903 748 613 312 | 9.683 417 20 .86229 44 94644 
909 | 826 281 30. 14963 95 34149 751 089 429 | 9.686 970 20. 86994 44 96293 
910 | 828 100 30.16621 95 .39392 753 571 000 | 9.690 521 20.87759 44 97941 
911 | 829 921 30.18278 95 .44652 756 058 031 9.694 069 20 .88524 44 99588 
912 | 831 744 30 .19934 95 .49869 758 550 528 | 9.697 615 20 .89288 45 01234 
913 | 833 569 30.21589 95.551038 761 048 497 | 9.701 158 20.90051 45 .02879 
914 | 835 396 30. 23243 95 .60335 763 551 944 | 9.704 699 20.90814 45 04522 
915 | 8387 225 30 ..24897 95 .65563 766 060 875 | 9.708 237 20.91576 45 .06164 
916 | 839 056 30. 26549 95 .70789 768 575 296 | 9.711 772 20 .92338 45 .07805 
917 | 840 889 30. 28201 95 .76012 771 095 213 | 9.715 305 20 .93099 45 09445 
918 | 842 724 30.29851 95 .81232 773 620 632 | 9.718 835 20 .93860 45 11084 
919 | 844 561 30.31501 95 .86449 776 151 559 | 9.722 363 20 .94620 45 .12721 
920 | 846 400 30 .33150 95.91663 778 688 000 | 9.725 888 20 .953879 45 14857 
921 | 848 241 30 .34798 95 .96874 781 229 961 | 9.729 411 20.96138 45 . 15992 
922 | 850 084 30.36445 96 .02083 783 777 448 | 9.732 931 20. 96896 45 .17626 
923 | 851 929 30. 38092 96 .07289 786 330 467 | 9.736 448 20 .97654 45 19259 
924 | 853 776 30.39737 96 .12492 788 889 024 | 9.739 963 20.98411 45. 20891 
925 | 855 625 30.41381 96 .17692 791 453 125 | 9.743 476 20.99168 45 .22521 
926 | 857 476 30 ..43025 96 . 22889 794 022 776 | 9.746 986 20 .99924 45 24150 
927 | 859 329 30. 44667 96 . 28084 796 597 983 | 9.750 493 21 .00680 45 25778 
928 | 861 184 30. 46309 96 . 33276 799 178 752 | 9.753 998 21.01435 45 27405 
929 | 863 041 30 .47950 96 38465 801 765 089 | 9.757 500 21.02190 45 29030 
930 | 864 900 30 ..49590 96. 43651 804 357 000 | 9.761 000 21 .02944 45 30655 
931 | 866 761 30 .51229 96 . 48834 806 954 491 9.764 497 21 .03697 45 .32278 
932 | 868 624 30. 52868 96 .54015 809 557 568 | 9.767 992 21 .04450 45 .33900 
933 | 870 489 30.54505 96 .59193 812 166 237 | 9.771 485 21 .052038 45 35521 
934 | 872 356 30.56141 96 .64368 814 780 504 | 9.774 974 21.05954 45 37141 
935 | 874 225 30.57777 96 .69540 817 400 375 | 9.778 462 21 .06706 45 38760 
936 | 876 096 30.59412 96. 74709 820 025 856 | 9.781 946 21 .07456 45 40377 
937 | 877 969 30.61046 96 .79876 822 656 953 | 9.785 429 21 .08207 45 .41994 
938 | 879 844 30 ..62679 96 85040 825 293 672 | 9.788 909 21 .08956 45 43609 
939 | 881 721 30.64311 96. 90201 827 936 019 | 9.792 386 21.09706 45 .45223 
940 | 883 600 30 .65942 96. 95360 830 584 000 | 9.795 861 21.10454 45 46836 
941 | 885 481 30 .67572 97 00515 833 237 621 9.799 334 21 .11202 45 48448 
942 | 887 364 30 ..69202 97 .05668 835 896 888 | 9.802 804 21.11950 45 50058 
943 | 889 249 30.70831 97 1O819 838 561 807 9.806 271 21.12697 4551668 
944 | 891 136 30.72458 97 . 15966 841 232 384 | 9.809 736 21.138444 45 .53276 
945 | 8938 025 30.74085 97.21111 $43 908 625 9.813 199 21.14190 45 54883 
946 | 894 916 30.75711 97 .26253 846 590 536 9.816 659 21.149385 45 56490 
947 | 896 809 30.77337 97 .381393 849 278 123 | 9.820 117 21.15680 45 58095 
948 | 898.704 30.7896] 97 .386529 851971 392 | 9.823 572 21.16424 45 59698 
949 | 900 601 30. 80584 97 .416638 854 670 349 | 9.827 025 21.17168 45 .61301 
950 | 902 500 30 .82207 97 .46794 857 375 000 | 9.830 476 21.17912 45 .62903 
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n n2 Vn /10n ns Vn WV/10n W/100n 
950 902 500 | 30.82207 97 .46794 857 375 000 9.830 476 | 21.17912 | 45.62903 
951 904 401 | 30.83829 97 51923 860 O85 351 9.833 924 | 21.18655 | 45.64503 
952 906 304 | 30.85450 97 .57049 862 801 408 9.837 369 | 21.19397 | 45.66102 
953 908 209 | 30.87070 97 .62172 865 523 177 9.840 813 | 21.20139 | 45.67701 
954 910 116 | 30.88689 97 .67292 868 250 664 9.844 254 | 21.20880 | 45.69298 
955 912 025 | 30.90307 97 .72410 870 983 875 9.847 692 | 21.21621 | 45.70894 
956 913 986 | 30.91925 97 .77525 873 722 816 9.851 128 | 21.22361 | 45.72489 
957 915 849 | 30.93542 97 .82638 876 467 493 9.854 562 | 21.23101 | 45.74082 
958 917 764 | 30.95158 97 .87747 879 217 912 9.857 993 | 21.23840 | 45.75675 
959 919 681 | 30.96773 97 .92855 881 974 079 9.861 422 | 21.24579 | 45.77267 
960 921 600 | 30.98387 97 .97959 884 736 000 9.864 848 | 21.25317 | 45.78857 
961 923 521 | 31.00000 98 .03061 887 503 681 9.868 272 | 21.26055 | 45.80446 
962 925 444 | 31.01612 98 .08160 890 277 128 9.871 694 | 21.26792 | 45.82035 
963 927 369 | 31.03224 98 . 13256 893 056 347 9.875. 1138 | 21.27529 | 45.83622 
964 929 296 | 31.04835 98 . 18350 895 841 344 9.878 530 | 21.28265 | 45.85208 
965 931 225 | 31.06445 98 . 23441 898 632 125 9.881 945 | 21.29001 | 45.86793 
966 933 156 | 31.08054 98 . 28530 901 428 696 9.885 357 | 21.29736 | 45.88376 
967 935 089 | 31.09662 98 33616 904 231 063 9.888 767 | 21.30470 | 45.89959 
968 937 024 | 31.11270 98 38699 907 039 232 9.892 175 | 21.31204 | 45.91541 
969 938 961 | 31.12876 98 .43780 909 853 209 9.895 580 | 21.319388 | 45.93121 
970 940 900 | 31.14482 98 . 48858 912 673 000 9.898 983 | 21.32671 | 45.94701 
971 942 841 | 31.16087 98 .53933 915 498 611 9.902 384 | 21.33404 | 45.96279 
972 944 784 | 31.17691 98 .59006 918 330 048 9.905 782 | 21.34136 | 45.97857 
973 946 729 | 31.19295 98 .64076 921 167 317 9.909 178 | 21.34868 | 45.99433 
974 948 676 | 31.20897 98 .69144 924 010 424 9.912 571 | 21.35599 | 46.01008 
975 950 625 | 31.22499 98 .74209 926 859 375 9.915 962 | 21.36329 | 46.02582 
976 952 576 | 31.24100 98 .79271 929 714 176 9.919 351 | 21.37059 | 46.04155 
977 954 529 | 31.25700 98 . 84331 932 574 833 9.922 738 | 21.37789 | 46.05727 
978 956 484 | 31.27299 98 .89388 935 441 352 9.926 122 | 21.38518 | 46.07298 
979 958 441 | 31.28898 98 .94443 938 313 739 9.929 504 | 21.39247 | 46.08868 
980 960 400 | 31.30495 98 .99495 941 192 000 9.932 884 | 21.39975 | 46.10436 
981 962 361 | 31.32092 99 04544 944 076 141 9.936 261 | 21.40703 | 46.12004 
982 964 324 | 31.33688 99 .09591 946 966 168 9.939 636 | 21.414380 | 46.13571 
983 966 289 | 31.35283 99. 14636 949 862 087 9.943 009 | 21.42156 | 46.15136 
984 968 256 | 31.36877 99 .19677 952 763 904 9.946 380 | 21.42883 | 46.16700 
985 970 225 | 31.38471 99 24717 955 671 625 9.949 748 | 21.48608 | 46.18264 
986 972 196 | 31.40064 99 29753 958 585 256 9.953 114 | 21.443833 | 46.19826 
987 974 169 | 31.41656 99 . 34787 961 504 803 9.956 478 | 21.45058 | 46.21387 
988 976 144 | 31.43247 99 39819 964 4380 272 9.959 839 | 21.45782 | 46.22948 
989 978 121 | 31.44837 99 44848 967 361 669 9.963 198 | 21.46506 | 46.24507 
990 980 100 | 31.46427 99 49874 970 299 000 9.966 555 | 21.47229 | 46.26065 
991 982 O81 | 31.48015 99 .54898 973 242 271 9.969 910 | 21.47952 | 46.27622 
992 984 064 | 31.49603 99 59920 976 191 488 9.973 262 | 21.48674 | 46.29178 
993 986 049 | 31.51190 99 64939 979 146 657 9.976 612 | 21.49396 | 46.30733 
994 988 036 | 31.52777 99 .69955 982 107 784 9.979 960 | 21.50117 | 46.32287 
995 990 025 | 31.54362 99 .74969 985 074 875 9.983 305 | 21.50838 | 46.33840 
996 992 016 | 31.55947 99 .79980 988 047 936 9.986 649 | 21.51558 | 46.35392 
997 994 009 | 31.57531 99. 84989 991 026 973 9.989 990 | 21.52278 | 46.36943 
998 996 004 | 31.59114 99 89995 994 O11 992 9.993 329 | 21.52997 | 46.38492 
999 998 O01 | 31.60696 99 .94999 997 002 999 9.996 666 | 21.53716 | 46.40041 
1000 1 000 000 | 31.62278 | 100.00000 | 1 000 000 000 | 10.000 000 } 21.54435 | 46.41589 
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COMPLETE ELLIPTIC INTEGRALS 


cf 
0 1/1 — k? sin? ® 


ae /2 = r 
E= Fs T= Bsn? &- de = B (1,3) 
Values of K for sin~1k = 85° to 89° by 0.1° and 89° to 90° by minutes, 
Rn 




































































sin-1k K log K sin-1k K log K sin-1k K log K sin-1k K log K 
0° 1.5708 0.196120 | 45 1.8541 | 0.268127 85.0° 3.832 0.58343 89° 0’ 5.435 0.73520 
1 1.5709 | 0.196153 46 1.8691 | 0.271644 85.1 3.852 0.58569 Sore 5.469 0.73791 
2 1.5713 | 0.196252 | 47 1.8848 | 0.275267 85.2 3.872 0.58794 89 4 5.504 0.74068 
3 1.5719 | 0.196418 | 48 1.9011 | 0.279001 85.3 3.893 0.59028 89 6 5.540 0.74351 
4 1.5727 | 0.196649 49 1.9180 | 0.282848 85.4 3.914 0.59262 89 «68 5.578 0.74648 
5 1.5738 | 0.196947 50 1.9356 | 0.286811 85.5 3.936 0.59506 89 10 5.617 0.74950 
6 1.5751 | 0.197312 51 1.9539 | 0.290895 85.6 3.958 0.59748 89 12 5.658 0.75266 
7 1.5767 | 0.197743 52 1.9729 | 0.295101 85.7 3.981 0.59999 89 14 5.700 0.75587 
8 1.5785 | 0.198241 53 1.9927 | 0.29943 85.8 4.004 0.60249 89 16 5.745 0.75929 
9 1.5805 | 0.198806 54 2.0133 | 0.303901 85.9 4.028 0.60509 89 18 5.791 0.76275 
10 1.5828 | 0.199438 55 2.0347 | 0.308504 86.0 4.053 0.60778 89 20 5.840 0.76641 
11 1.5854 | 0.200137 56 2.0571 | 0.313247 86.1 4.078 0.61045 89 22 5.891 0.77019 
12 1.5882 | 0.200904 57 2.0804 | 0.318138 86.2 4.104 0.61321 89 24 5.946 0.77422 
13 1.5913 | 0.201740 58 2.1047 | 0.323182 86.3 4.130 0.61595 89 26 6.003 0.77837 
14 1.5946 | 0.202643 59 2.1300 | 0.328384 86.4 4.157 0.61872 89 28 6.063 0.78269 
15 1.5981 | 0.203615 60 2.1565 | 0.333753 86.5 4.185 0.62170 89 30 6.128 0.78732 
16 1.6020 | 0.204657 61 2.1842 | 0.339295 86.6 4.214 0.62469 89 32 6.197 0.79218 
17 1.6061 | 0.205768 62 2.2132 | 0.345020 86.7 4.244 0.62778 89 34 6.271 0.79734 
18 1.6105 | 0.206948 63 2.2435 | 0.350936 86.8 4.274 0.63083 89 36 6.351 0.80284 
19 1.6151 | 0.208200 64 2.2754 | 0.357053 86.9 4.306 0.63407 89 38 6.438 0.80875 
20 1.6200 | 0.209522 65 2.3088 | 0.363384 87.0 4.339 0.63739 89 40 6.533 0.81511 
21 1.6252 | 0.210916 66 2.3432 | 0.369940 87.1 4.372 0.64068 89 41 6.584 0.81849 
22 1.6307 | 0.212382 67 2.3809 | 0.376736 87.2 4.407 0.64414 89 42 6.639 0.82210 
23 1.6365 | 0.213921 68 2.4198 | 0.383787 87.3 4.444 0.64777 89 43 6.696 0.82582 
24 1.6426 | 0.216533 69 2.4610 | 0.391112 87.4 4.481 0.65137 89 44 6.756 0.82969 
| 
25 1.6490 | 0.217219 70 2.5046 | 0.398730 87.5 4.520 0.65514 89 45 6.821 0.83385 
26 1.6557. | 0.218981 Vil 2.5507 | 0.406665 87.6 4.562 0.65916 89 46 6.890 0.83822 
27 1.6627 | 0.220818 72 2.5998 | 0.414943 87.7 4.603 0.66304 89 47 6.964 0.84286 
28 1.6701 | 0.222732 | 73 2.6521 | 0.423596 87.8 4.648 0.66727 89 48 7.044 0.84782 
29 1.6777 | 0.224723 } 74 2.7081 | 0.432660 87.9 4.694 0.67154 89 49 7A31 0.85315 
30 1.6858 | 0.226793 : 15 2.7681 | 0.442176 88.0 4.743 0.67605 89 50 7.226 0.85890 
31 1.6941 | 0.228943 | 76 2.8327 | 0.452196 88.1 4.794 0.68070 89 51 7.332 0.86522 
32 1.7028 || 0.231173 | 77 2.9026 | 0.462782 88.2 4.848 0.68556 89 52 7.449 0.87210 
33 1.7119 | 0.233485 | 78 2.9786 | 0.474008 88.3 4.905 0.69064 89 53 7.583 0.87984 
34 1.7214 | 0.235880 | 79 %.0617 | 0.485967 88.4 4.965 0.69592 89 54 FRE 0.88857 
35 1.7312 | 0.238359 | go° 3.1534 | 0.498777 88.5 5.030 0.70157 | 89 55 7.919 0.89867 
36 1.7415 | 0.240923 | 81 3.2553 | 0.512591 88.6 5.099 0.70749 89 56 8.143 0.91078 
37 1.7522 | 0.243575 | 82 3.3699 | 0.527613 88.7 5.173 0.71374 89 57 8.430 0.92583 
38 1.7633 | 0.246315 | 83 3.5004 | 0.544120 88.8 5.253 0.72041 89 58 8.836 0.94626 
39 1.7748 | 0.249146 | 84 3.6519 | 0.562514 88.9 5.340 0.72754 89 59 9.529 0.97905 
40° 1.7868 | 0.252068 85° 3.8317 | 0.583396 89.0 5.435 0.73520 90 «0 ~ ~ 
41 1.7992 | 0.255085 86 4.0528 | 0.607751 
42 1.8122 | 0.258197 87 4.3387 | 0.637355 
43 1.8256 | 0.261406 88 4.7427 | 0.676027 
44 1.8396 | 0.264716 89 5.4349 | 0.735192 
90 ro) ro) 
sin-1k E log E E log Z sin-1k E log B sin-1k E log Z 
0° 1.5708 | 0.196120 1.4981 | 0.175545 50 1.3055 | 0.115790 I5 1.0764 | 0.031 
1 1.5707 | 0.196087 1.4924 | 0.173876 51 1.2963 | 0.112698 76 1.0686 etttty 
2 1.5703 | 0.195988 1.4864 | 0.172144 52 1287 0.109563 iki 1.0611 | 0.025740 
3 1.5697 | 0.195822 1.4803 | 0.170348 53 1.2776 | 0.106386 78 1.0538 | 0.022749 
4 1.5689 | 0.195591 1.4740 | 0.168489 54 1.2681 | 0.103169 79 1.0468 | 0.019858 
5 1.5678 | 0.195293 1.4675 | 0.166567 55 1.2587 | 0.099915 | 80 1.0401 | 0.0 
6 1.5665 | 0.194930 1.4608 | 0.164583 56 1.2492 | 0.096626 81 1.0338 0 014as2 
Hf 1.5649 | 0.194500 1.4539 | 0.162537 57 1.2397 | 0.093303 82 1.0278 | 0.011927 
8 1.5632 | 0.194004 1.4469 | 0.160429 58 1.2301 | 0.089950 | 83 1.0223 | 0.009584 
9 1.5611 | 0.193442 1.4397 | 0.158261 59 1.2206 | 0.086569 | 84 1.0172 | 0.007422 
10 1.5589 | 0.192815 1.4323 | 0.156031 60 1.2111 | 0.083164 85 1.01 
11 1.5564 | 0.192121 1.4248 | 0.153742 61 1.2015 | 0.079738 86 1/0086 0: 008740 
12 1.5537 | 0.191362 1.4171 | 0.151393 62 1.1920 | 0.076293 87 1.0053 | 0.002278 
13 1.5507 | 0.190537 1.4092 | 0.148985 63 1.1826 | 0.072834 88 1.0026 | 0.001121 
14 1.5476 | 0.189646 1.4013 | 0.146519 64 1.1732 | 0.069364 89 1.0008 | 0.000326 
15 1.5442 | 0.188690 1.3931 0.143995 65 1.1638 | 0.065889 
16 1.5405 | 0.187668 13849 | ol14i4ia | 66 111545 | 0.062412 dy hand a Robe 
17 1.5367 | 0.186581 1.3765 | 0.138778 67 1.1453 | 0.058937 
18 1.5326 | 0.185428 1.3680 | 0.136086 68 1.1362 | 0.055472 
19 1.5283 | 0.184210 1.3594 | 0.133340 69 1.1272 | 0.052020 
20 1.5238 | 0.182928 1.3506 | 0.130541 70 1.1184 | 0.048589 
21 1.5191 | 0.181580 1.3418 | 0.127690 71 1.1096 | 0.045183 
22 1.5141 | 0.180168 1.3329 | 0.124788 we 1.1011 | 0.041812 
23 1.5090 - | 0.178691 1.3238 | 0.121836 73 1.0927 | 0.038481 
0.177150 314 ¢ 8836 4 0844 0.0 00 
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ELLIPTIC INTEGRALS OF THE FIRST KIND: F(k, ¢) 
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If n is prime the mantissa of its logarithm is given. If n is not prime its prime factors are given. 
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AGMo Oo 2 SOS 6693169 22. 32-13 7-67 
47 | 52-19 yo Of alle 32-53 2 - 239 6803355 
48 |5-97 PD 3 6875290 23-61 3-163 
49 |3?-5-11 PE | 7-71 D4 53) toy} 6981005 
50 |5-101 2 1 23 Bo dlee DP 27 7067178 
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FACTORS AND PRIMES (Continued) 








n 0 f 2 3 4 
50 | 27-5? 3 + 167 2-251 7015680 23. 32-7 
Si g2es-5 17 | 78 29 33-19 2. 257 
52 | 23.5 -18 7168377 2-32-29 | 7185017 2?- 131 
53 |2-5-53 3? - 59 22.7-19 |13-41 2-3-89 
54 | 27-39. 5 7331973 22271 3-181 25-17 
55 |2-5?-11 19 - 29 23.3-23 |7-79 2277 
56 | 24-5-7 Sat 17 2-281 7505084 22-347 
57 |2-3-5-19 | 7566361 22-11-13 |3-191 2-7-41 
58 | 2?-5-29 7 + 83 2:3-97 |11-53 23. 73 
59 |2-5-59 3-197 24. 37 7730547 2-39-11 
60 | 23-3-5? 7788745 2-7-43 | 32-67 2?- 151 
61 |2-5-61 13 - 47 22-32-17 | 7874605 2 - 307 
62 | 2?-5-31 33 - 23 2-311 7-89 24-3-13 
63 |2-37-5-7 | 8000294 23-79 3-211 2-317 
64 | 27-5 8068580 2-3-107 | 8082110 ae. 7593 
65 | 2-52-13 3-7-3! 2? - 163 8149132 2-3-109 
66 |2?-3-5-11 | 8202015 2-331 3-13-17 23 - 83 
67 |2-5-67 11-61 25-3-7 | 8280151 2 - 337 
68 | 2?-5-17 3 + 227 2-11-31 | 8344207 22-32-19 
69 |2-3-5-23 | 8394780 22-173 3?-7-11 2 - 347 
70 | 2?-52-7 8457180 2-33-13 |19-37 26-11 
71 |2-5-71 32-79 23. 89 23 - 31 2-3-7-17 
72 |24-32-5 7-103 2-192 3-241 22-181 
73 |2-5-73 17 - 43 2?-3-61 | 8651040 2 - 367 
74 |2?-5-87 3-13-19 2-7-53 | 8709888 23-3 -31 
75 | 2-3 5? 8756399 24.47 3-251 2-13-29 
76 | 23-5-19 8813847 2393 1270 | 1 e9 22-191 
V7? (2-87-11 |B. 267 22-193 8881795 2-37-43 
78 |2?-3-5-13 |11-71 2-17-23 | 33.29 24.72 
79 |2-5-79 7-113 23-32-11 [13-61 2 - 397 
80 | 25-5? 3? - 89 2-401 11-73 22-3 - 67 
81 |2-34-5 9090209 22.7-29 |3-271 | 2-11-37 
82 |2?-5-41 9143432 2-3-137 | 9153998 23-103 
83 |2-5-83 3-277 26-13 72-47 2-3-139 
84 |23-3-5-7 | 292 2-421 3 - 281 22-211 
85 | 2-52-17 23 - 37 22-3-71 | 9309490 2-7-61 
86 | 27-5 -43 3-7-41 2-431 9360108 25 - 33 
87 |2-3-5-29 |13-67 23. 109 32-97 2-19-23 
88 | 24-5-11 9449759 2-32-72 | 9459607 22-13-17 
89 |2-5-89 34-11 2? 223 19 - 47 2-3-149 
90 | 22-32-52 17 +53 21) 4c 7148 23-113 
91 |2-5-7-13 | 9595184 24.3-19 |11-83 2+ 457 
92 | 23.5 -23 3 + 307 2-461 13-71 2?-3-7-11 
93 |2-3-5-31 | 72-19 2? 233 3-311 2 + 467 
94 |22.5-47 9735896 2:3-157 | 23-41 24 - 59 
95 |2-5?-19 3-317 2°-7-17 | 9790929 2-37-53 
96 | 2°-3-5 312 2-13-37 | 3?-107 22-241 
97 |2-5-97 9872192 22. 35 7-130 2 + 487 
98 |2?-5-7? 32-109 2-491 9925535 23-3-41 
99 |2-32-5-11 | 9960737 25-31 3-331 2-7-71 
100 | 23.53 Teds 2:3-167 |17-59 2? 251 
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FACTORS AND PRIMES (Continued) 

















n 5 6 7 8 9 
50 | 5-101 2-11-23 3°13? 2? «127 7067178 
ol | 5-103 27-3 + 43 11 - 47 2:7-37 3:°173 
52 | 3+5?-7 2 + 263 17 - 31 2403" E1 23? 
53 | 5-107 2° . 67 3: 179 2 - 269 77 -eh 
54 |5-109 2-3°7-138 7379873 2? - 137 3? 61 
55 |3-5-37 27-139 7458552 2-37-31 13 - 43 
56 | 5-113 2 + 283 34-7 Beimen7 il 7551123 
57 | 62223 28 - 3? 7611758 Peat 3-193 
58 | 3?-5-13 2 + 293 7686381 22 3 9 7? 19 - 31 
SOTO eiroL7 27-149 3-199 2-13 - 23 7774268 
60 | 5-11? 2:°3-101 7831887 25-19 3°7:+29 
61 |3-5-41 Sane ip al tl 7902852 2-3:-103 7916906 
62 | 54 2-313 3° 11-19 | 22-157 17 - 37 
63 | 5-127 2?-3- 53 eels 2-11-29 a2 1 
64 | 3-5-4838 Pos i eo) 8109043 2°. 34 11-59 
65 | 5-131 24-41 37-73 2:7-47 8188854 
66 |5-7-19 2-32-37 23 - 29 27 +167 3 + 223 
67 | 3°. 5? ren ley 8305887 2:3-113 €: 97 
68 | 5-137 Poni 3-229 24-43 13 - 53 
69 | 5-139 25-3 -29 17-41 2 - 349 3 + 233 
70 |3-5-47 2-353 7-101 27-3 -59 8506462 
1 °)5-411-13 22-179 3 + 239 2-359 8567289 
72 | 5? +29 223-11? 8615344 23-7 -13 38 
133° $274 25 - 23 11 - 67 2-37-41 8686444. 
74 |5-149 2-373 3? - 83 ers Vit oll 7-107 
75 | 5-151 2? - 38-7 8790959 2-379 3-11-23 
76 |3?-5-17 2 - 383 13 - 59 28 3 8859263 
77 | 5?-31 25197 3°7-37 2 - 389 19 - 41 
78 | 5-157 2:°3-131 8959747 22-197 3 - 263 
79 13-5-53 27 “199 9014583 2°3-7:-19 17 - 47 
80 |5-°7- 23 2-13-31 3 - 269 23-101 9079485 
81 | 5-163 243-17 19 - 43 2-409 3?-7-13 
82 |3-5?-11 2:°7-59 9175055 2? - 3? - 23 9185545 
83 | 5 - 167 27-11-19 o> ol 2-419 9237620 
84 | 5-13? 2-37-47 Genie 24-53 3 + 283 
85 | 3?-5-19 23 - 107 9329808 2:3-11-13 | 9339932 
86 | 5-173 2 - 433 3-17? 2?-7- 31 11-79 
Sa ei 27-3 -°73 9429996 2-439 3 + 293 
88 |3-5- 59 2 - 443 9479236 2°-3 37 7 +127 
89 | 5-179 27.7 38:13-23 | 2-449 29 - 31 
90 | 5-181 2-3-1651 9576073 2? «227 3? - 101 
91 |3-5-61 2? - 229 7-131 TAS Ss Call 9633155 
92 | 52-37 2 - 463 37-103 25. 29 9680157 
93 |5-11-17 MES Bhd OAT} 9717396 2-7-67 3-313 
94 |3°-5-7 2-11-43 9763500 2?-3-79 13-73 
95 |5-191 2? - 239 3-11-29 |2-479 7-137 
96 | 5-193 2:3°7:-23 9854265 25-112 3:17-19 
97. | 3-57-13 2461 9898946 2-3-1638 11-89 
98 |5-197 2-17-29 3:7 47 ES 1135 1G) 23 +43 
I) I) ay keke 27-3 +83 9986952 2-499 Be Ow 
100 |3-5- 67 2-503 19 - 53 QAoe 1 0038912 
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FACTORS AND PRIMES (Continued) 














n 0 1 
100 | 2°. 53 (eo ili oals: 
101 |2-5-101 GG rae 
102 | 2?-3-5-17 | 0090257 
LOS 51103 0132587 
104 | 24-5-13 3 - 347 
LOSS Zid 252. 7 0216027 
TOG 228 ON-103: 0257154 
NOM ioe LO7 32 7 
108 22-932 "5 23-47 
109 |2-5-109 0378248 
110 | 2?-5?-11 3: 367 
MOU al PAs tay Oeil 11-101 
LDA O42 ato 7 19 - 59 
PS AZo is 3-13-29 
114 | 2?-3-5-19 | 7-163 
115 | 2-52-23 0610753 
TAG), | Pc 555 PAY 33. 43 
117 |2-3?-5-13 | 0685569 
118| 22-5 - 59 0722499 
I PA cayael oll 3 - 397 
120 | 24-3) - 5? 0795430 
L226 = 12 O78} 
2222-5) = Gil 3-11-37 
L232 ers oie 41 0902581 
IDL 729 Gyo Gill IVA 2. 7/833 
125 | 2-54 32 - 139 
126 | 2?-3?-5-7 13 - 97 
WP |? o.Gy5 Ide 31-41 
T2828 85 Steel 
129 |2-3-5-43 1109262 
130 | 22-52-13 1142773 
PS 2 ie tod 3-19-23 
Ie YA. PF) oes }ors) ols 1209028 
1337257 = 19 113 
134 | 22-5 - 67 32-149 
135 | 2+ 3%. 5? 7-193 
USE 24D 17, 1338581 
ewe || Ppo Gro ksy6 3.457 
138 | 2?-3-5-23 | 1401937 
139 |2-5-1389 13 “107 
140 | 2%. 52-7 3-467 
LAT re aba 17 - 83 
142 | 2?-5.-71 72.29 
14g 2 be 11 S13" 8253 
144 | 25. 32-5 NEGA sit f 
145 |2-5%.29 1616674 
146 226-73 3 + 487 
AME OES ty fey oar} 1676127 
V48 22 b 37 1705551 
149 |2-5-149 Simone 
150 | 22-3. 58 19-79 











wmunnwnyny 


De 


“a 


22 


ws 


o 


S63) OWL cals 
- 283 
- 571 


32 
-7 > 83 
- 293 
-3° 197 
- 149 


- 601 
-3- 101 

-13 - 47 
“7-11 

- 33 - 23 


- 313 
- 631 


-3-53 


- 641 


- 17-19 


3-13-19 


» 373 








3 4 
17-59 2? 251 
0056094 2-38-13? 
3-11-31 210 
0141003 2-11-47 
7-149 2? . 32-29 
34-13 2-17 131 
0265333 23-7 -19 
29 - 37 2-3-179 
3-19? 22. 271 
0386202 2-547 
0425755 24-3-23 
3-7 +53 2-557 
0503798 2? 281 
11 - 103 2-34-7 
3? - 127 23-11-13 
0618293 2-577 
0655797 2?-3-97 
3-17-23 2 - 587 
7-13? 25 - 37 
0766404 2-3-199 
3-401 22.7 +43 
0838608 2 - 607 
0874265 23. 32-17 
3? - 137 2-617 
11-113 22-311 
7-179 2-3-11-19 
3-421 24-79 
19 - 67 2-72-13 
1082267 2?-3-107 
3-431 2 - 647 
1149444 23 - 163 
13 - 101 2-32-73 
33-72 2? 331 
31 - 43 2-23 - 29 
17-79 26.3-7 
3-11-41 2-677 
29 - 47 27-11-31 
1376705 2-3 - 229 
3-461 23-173 
7-199 2-17-41 
23 - 61 2?. 33-13 
3? - 157 2-7-101 
1532049 24. 89 
1562462 2-3 +239 
3-13-37 22-192 
1622656 2-727 
7-11-19 2°.3-61 
3-491 2-11-67 
1711412 22-7-53 
1740598 2-32-83 
3? - 167 25. 47 





FACTORS AND PRIMES (Continued) 























n 5 6 7 8 9 
100 |3-5- 67 2-503 19 - 53 Ae BA 7 0038912 
101 |5-7-29 2°. 127 37-113 2-509 0081742 
102 | 52-41 2-3°-19 13-79 22 = 267 oi 
103 | 3?-5- 23 22-7 - 37 17 - 61 2°3:°173 0166155 
104 |5-11-19 2 - 523 3 + 349 23-131 0207755 
105 | 5-211 2°-3-11 7-151 2-23? 3 + 353 
106 }3:-5:71 2:°13-41 11 : 97 2?-3 + 89 0289777 
107 | 5?- 43 2? - 269 3 + 359 4 TROT 13 - 83 
108 |5-7-31 2-3-181 0362295 28-17 5 a i 
109 |3-5-73 23-137 0402066 2-37-61 7-157 
110 |5-138-17 2:7-79 33. 41 22-277 0449315 
11> |-5< 223 2? 3?- 31 0480532 2-13-43 3-373 
112 | 32 +55 2 - 563 +23 2°-3.-47 0526939 
113 | 5 - 227 Seca fil 3-379 2 - 569 17 - 67 
114 | 5 - 229 2:-3-191 dl - 37 22-7 -4l 3 + 383 
115 |}3-5:7-11 PESO 13-89 2:3-193 19 - 61 
116 | 5 - 233 2-11-53 3 - 389 24-73 7 «167 
SR ested bf PRIS SS fe Uys AKOY 2-19-31 37-131 
118 |3-5-79 2 + 593 0744507 PML SEES || 29 - 41 
119 | 5 - 239 2° - 13 - 23 Beige o ily) 2 - 599 11 - 109 
120 | 5-241 2-37-67 ib7fasag/al 25-51 3:13:31 
121 | 35-5 26-19 0852906 2:-3°7-29 23 + 53 
122° 952 72 2-613 3 - 409 2? - 307 0895519 
123 |5-13-19 2?- 3-103 0923697 2-619 3-7-59 
124 |3-5-83 2:7-89 29 - 43 25-3-13 0965624 
125 | 5-251 2° - 157 3-419 230 1000257 
126 | 5-11-23 2-3-2111 7-181 22-317 33-47 
T27 Wrd 9 522-17 22 A329 1061909 237 all 1068705 
128 | 5 - 257 2 + 643 Ste a Sea E28 Oey 3 1102529 
12915 -7 -37 24+ 34 1129400 2-11-59 3-433 
130 | 32-5 -29 2 - 653 1162756 2?-3-109 oath ile 
131 | 5 - 263 22-7 -47 3 + 439 2 - 659 1202448 
132 | 52-53 2:3-13-17 | 1228709 24-83 3 + 443 
133 |3-5-89 25-167 7-191 2-3 +223 13 + 103 
134 | 5 - 269 2 - 673 3: 449 2? - 337 19-71 
135 | 5-271 2?-3-113 23 - 59 Pah OANE 3? - 151 
136 |3-5-7-13 2 - 683 1357685 Zeer or» 19 37? 

137 |; 5%-11 25-43 Seaselid) 2-13-53 ANNE 
138 | 5-277 2:3?-7-11 |19-73 2? . 347 3 - 463 
139 | 3?-5-31 2? - 349 1 127 2-3-2383 1458177 
140 | 5-281 2-19-37 3:°7-67 2A} 1489110 
141 | 5 - 283 2-3 - 59 13 - 109 2-709 38-11-43 
142 |3-5?-19 2-23-31 1544240 22-3-7-17 | 1550322 
143 |5-7-41 2? « 359 3-479 2-719 1580608 
144 15-17? 2:3: 241 1604685 25-181 32-7 + 23 
145 |3-5-97 24-7-138 dl - 47 2 + 38 1640553 
146 | 5 - 293 2-733 3? - 163 2? - 367 13-1138 
147 | 52-59 2?- 3?- 41 7-211 2-739 3-17-29 
148 | 3%-5-11 2-743 1723110 24-3-31 1728947 
149 | 5-13-23 2>- 11-17 3: 499 2:7-107 1758016 
150 |5-7- 43 2°3-251 11 - 137 27-13 - 29 3 + 503 
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FACTORS AND PRIMES (Continued) 


re 

















n 0 1 Zz 3 4 
150 | 22-3. 5° 19-79 DY fs 32 - 167 25.47 

151 25) 151 1792645 PESO BSA Tf 17-89 IYO UM 
525 022 oe LO 32+ 13? 2-761 1826999 22-3 -127 
153 |}2-32-5-17 | 1849752 2? - 383 Seo (ho Ce: 2-13-59 
154 |22-5-7-11 | 23-67 DY AS) OVI 1883659 23-193 
155 | 2-52-31 Bod) © 2¢ 2297 1911715 PPORVAT, AONE 
WWSXi) Oo By asyolay 777-43} 7H OM aA S10 GALL 22-17 - 23 
Ney? | 90 Gyo ills 1961762 ee Byo MBH | ik cals) INS Tey 
158 °| 22-5 - 79 Senay Qed V3 1994809 Pie EON 
159 |2-3-5-53 37 + 43 23-199 33 - 59 2-797 
160 | 2°- 5? 2043913 2-37-89 7-229 22-401 
161 2-5-7 - 23 3? - 179 22-13-31 | 2076344 2-3- 269 
162) 2234 5 2097830 2-811 3-541 23-7 -29 
163 |2-5-163 (fh SP73%) Pea i, Pa) © Ph 2-19-43 
164 | 23-5-41 3 + 547 2-821 31 - 53 22-3 -137 
NIRS OAc aie eyo ial Wis} o 147 22-7 - 59 3-19-29 2 - 827 
166 | 2?-5-83 iS ley! 2-3-277 | 2208922 27-13 

167A 2etor LOT 3-557 2511 - 19) (7 3239 Ie BU oI 
16824-1375 7 41? 2-29? sya. st oo re 22. 421 
169 | 2-5- 13? 19-89 22-32-47 | 2286570 GOA fe BV 
ek) PAS a0 Ur 35-7 2-23 - 37 13-131 Pde pon | 
171 2-32-5219 129-59 24-107 ayo yf 2-857 
172 |2%-5- 43 2357809 2-3-7-41 | 2362853 22. 431 
TUB} | 94-459 2 ee 3-577 2? - 433 2387986 De ie, Bae 
174 |2?-3-5-29 | 2407988 Dee Voar Oton Wie So 24-109 
V5 2s 7 17 - 103 PMY Of (6) 2437819 Dold 
WAG) || 772 5) OE 3 - 587 2-881 41 - 43 2? 23% af? 
177 °|\2+3-5-59 ale 23 2? - 443 32 - 197 2 - 887 
178) 2725 89 IS 3137 ?) Dayo sal 2511513 2°» 223 
179 |2-5-179 32-199 DAM 11 - 163 Pog yo Is ears: 
180 | 23+ 32- 5? 2555137 2-17-53 3-601 22-11-41 
181 |2-5-181 2579185 Qed hole N72 sy 2 - 907 
182 zeroed old ie 1607 2-911 2607867 25-3-19 
1838 |2-3-5-61 2626883 28 - 229 3-13-47 ke OL 
184 | 24-5. 23 7 - 263 2-3-307 19 - 97 2?- 461 
185 | 2 -5?- 37 3-617 2? - 463 17 - 109 2 - 37-103 
186 | 2?-3-5-31 | 2697464 2°72 19 Bee pS 23 - 233 
187 |2-5-11-17 | 2720738 24° 32-13 12725378 2 - 937 
188 | 23-5. 47 32-11-19 2-941 7 - 269 22.03) ae 
189 |2-3%-5-7 31-61 22-11-43 | 3-681 2 - 947 
190 | 22-52-19 2789821 2:3-317 Rs iy gs3 28 = ANY 
191 |}2-5-191 3-77-13 23 . 239 2817150 2-3-11-29 
1925/2003 5 W7é 311 Ns} 2 3? 3: 641 22-13 - 37 
1938 |2-5-193 2857823 2?-3-7- 23] 2862319 2 - 967 
194 | 22-5-97 3 + 647 2-971 29 - 67 2° - 35 

195 |2-3-5%-13 | 2902573 25-61 32+ 7-31 2-977 
196) 3) 2% <5 = 72 of bo 2:-3?-109 | 13-151 22-491 
197 |}2-5-197 33-73 22-17-29 | 2951271 ao Pea, 
198 | 22-32-5-11 | 7-283 2-991 3.661 96.3] 
199 |2-5-199 iboats 2%. 3-83 2995073 2-997 
200 | 24-53 3 + 23 - 29 2-7-11-18) 3016809 22-3 - 167 
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FACTORS AND PRIMES (Continued) 



































n 5 6 if 8 9 
150 |5-7-48 2:3: 251 1 Ucn Es 76 22-13 - 29 3 + 503 
151 |}3-5-101 22. 379 37: 41 Zs yor lt Vol 
152 | 5?- 61 2-7-109 3 - 509 2° 19) 11-1389 
153 | 5-307 2° +3 29 - 53 2-769 34-19 
154 |3-5-103 meee RENE et OL ee 1900514 
155 35 Slt 2? - 389 ahs ah Ws 2°19-41 1928461 
156 | 5-313 2 - 3%. 29 1950690 OSE fe 3 + 523 
157 | 3?-52-7 23-197 19 - 88 2-3 +2638 1983821 
158 | 5-317 2-18-61 3 - 23? 22 . 397 € 220 
159 |5-11-29 [22-37-19 | 2033049 [2-17-47 | 3-13-41 
160 | 3-5-107 pon lites 7s 2060159 23102 OF 2065560 
16L Hee 19 24-101 of ott 2-809 2092468 
162: 5? 513 2 ost (al. 2113876 PEP Nil hoa iii 32-181 
163 |3-5-109 22. 409 2140487 Doe vi lon sla Lag 
164 |5-7-47 2 - 823 3°- 61 22 1103; 17-97 
1657-|'5 33 PED Soo of) 2193225 2 + 829 3°7-79 
166 | 32-5 - 37 2-72-17 2219356 22. 3-139 2224563 
167 | 52-67 22. 419 3-13-43 2 - 839 Pa) 1 Gf) 
168 | 5 - 337 2:3 .-281 7-241 IOS AN| 3 - 563 
169 |}3-5-113 2° 53 2296818 2-3. 283 2301934 
70 5-13 2 - 853 3 - 569 227 S161 2327421 
1A lel esol 7 27 Sets ies LOL 2 - 859 32-191 
172. \tarrot 23 2 - 863 IL o ikea? BAD 0 ee 7-13-19 
divide Diets, 22 (esol 37-193 2-11-79 37 +47 
174 | 5-349 2-32-97 2422929 2255 19-23 3-11-53 
J bray | eXiotsyS 118} 2? - 439 ©2561 2-3-2938 2452658 
Ivy os Ge 2 - 883 3-19-31 223 7 29-61 
1407 ote 71 DEPOSI OY 2496874 Pho tf oa 3 - 593 
Woh Abra y cots yo 7) Ou Wf 2-19-47 2521246 22-3 -149 2526103 
179 | 5-359 22 - 449 3 - 599 2-29-31 Ch 0 PAY 
180 | 5-19? 2:3-7-48 13-139 24-113 33 - 67 
18 [3 y215 0112 23 +227 23-79 2 -.37- 101 17 - 107 
182 | 5?- 73 2-11-83 32-7 +29 22 - 457 31-59 
183 | 5-367 22. 33-17 11 - 167 2-919 3-613 
184 | 3?-5-41 PAO MSY 3 TAL 2664669 2?-3-7-11 | 43? 

185 |5-7- 53 26 - 29 3-619 2-929 Gi on bay 
186 | 5-373 Diesel t 2711443 22 - 467 3-7-89 
UST oienoe 22-7 -67 2734643 Dh 3) 2739268 
188 | 5-13-29 2-23-41 aio ihe o SH 25 - 59 2762320 
189 | 5-379 2%. 3-79 ff 3 PaG Al 2-13-73 aye Pla 
190 |3-5-127 2-953 2803507 22). 37 - 53 23 - 83 
191 | 5-383 22. 479 3%- 71 2-7-1387 19-101 
192 | 52-77-11 232-107 41 - 47 23.241 3: 643 
193 | 32-5-48 FeSO Me 13 - 149 Deroealiiae LOM bree dd 
194 | 5-389 2 Oo 3-11-59 22 - 487 2898118 
195 |5-17- 23 22-3 -163 19 - 1038 2-11-89 3: 653 
196 |3-5-1381 2 - 983 7-281 24-3-41 11-179 
197 | 52-79 PRS ANS} 0 18) 3 + 659 Yo DB} o ANS 2964458 
198 | 5-397 23308 2981979 DIES STh oT 32-13-17 
199 |3-5-7-19 22 - 499 3003781 PY OS! OCH 3008128 
200 | 5-401 2-17-59 32 - 223 2°. 251 72-4 
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EXTENDED TABLES OF FACTORS AND PRIMES 
The following procedure makes possible the determination of a number between 2009 
and 19,949 as being either prime, or if not, what its factors will be. It is herewith included 
with the kind permission of its author, Professor Leonard Caners. 
The following symbols will be used: 


N is the number whose factors, if any, are to be determined. 

A is N with the last digit dropped. Thus if N = 17,873, A = 1787. 

R is the range and is the integral part of the square root of N with its last two digits 
dropped. Thus RF of 17,873 = 13. 

K is the key number and is found in the table below. 

P, is a possible factor corresponding to K. 

The twin series are given in the table for the sake of completeness but are not written 
down in actual practice. 

There are two steps as outlined below. 




















Step I 
N K P, Series Procedure 
Any number ending | A — R& | 10R + last digit | K + n; P; — 10n Beginning with K_ read 
Tel tls Oy Clee) nm =0,1,...,2R +1 | table of Factors and 
within limits Primes from left to right 
stated above and look for corresp)nd- 
ing possible factors 
Step IT 
A one K [rman Series Procedure 
ing in 
1 (A — 2) —3R/}10R +7) K + 38n; Pi — 10n Same as in Step I except that only every 
n=0,1,...,2R-+11] third entry in table of Factors and 
3 A — 3R 10kR +1)n=0,1,...,2R +1)! Primes is examined for corresponding 
7 (A — 2) — 8R| 10R +9/n=0,1, ...,2R +11] possible factors 
9 A — 3R 10R +38/n=0,1,...,2R+1 














As an example consider 7519. Using tables on preceding pages proceed as follows: 
Step I 
From Table N = 7519; A = 751; R = 8, K = 748; P; = 89 and the series obtained: 


743 89 
744 79 
745 69 
746 59 
(ol 9 
(52 1 
75 iil 
760 81 
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EXTENDED TABLES OF FACTORS AND PRIMES (Continued) 

Examining the Table of Factors and Primes beginning with 743 note whether 743 has 89 
as a factor; whether 744 has 79 as a factor, etc. Then continue to read from left to right 
keeping in mind the possible factors 69, 59, . . . 81. 

Since none are found one concludes that 7519 has no factors within the given range 
ending in 9 or 1. 


Step II 
From Table K = 727 and P; = 83; the series obtained is: 


(27 83 
730 73 
733 63 
751 3 
754 re 
778 87 


Proceed exactly as in Step I. Begin with 727 and note whether it has 83 as a factor. 
Thereafter examine every third entry for the remaining corresponding possible factors 73, 
63... 3,7, .. . 87. Since 730 yields the factor 73 one concludes that 73 is the factor 
of 7519. By division 7519 = 73 X 103. Had no factor been found in either Step I or Step II 
the conclusion would be that the number under consideration was prime. 


Proof for Step I 
Let N end in 1. Then, if N has a factor ending in 1, write 


(Oa 10h 1) N = 10A4 1 
l0abt+atb=A 
or 


b(10a + 1) = (A —- a) 


This proves that any factor 10a + 1 of N is also a factor of A — a. Leta = (R — n), then 
(10a + 1) becomes (10R + 1) — 10n and (A — a) becomes (A — R) + n,i.e., Py — 10n 
and K + n respectively as given in the table. Since P; — 10n becomes a number ending 
in 9 when P; < 10n, all possible factors ending in 9 are also provided for. 

The proof for Step II is similar. For possible factors ending in 3 or 7 write 


(10a + 7)(10b + 3) = N =10A +1. 
By identical reasoning this results in P; — 10n and K + 3n respectively given in the table. 


This completes the proof for numbers ending in 1. 
Identical reasoning establishes the key numbers and series for ending in 3, 7, or 9. 
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*Derivatives 


In the following formulas u, v, w represent functions of z, while a, c, n represent fixed 
real numbers. All arguments in the trigonometric functions are measured in radians, and 
all inverse trigonometric and hyperbolic functions represent principal values. 





1. = (a) = 

2, £ @) = 1 

3. © (au) <0 

4. f utov—w) = 2+ e_& 

5. © (wo) =u + 0H 

6. if (wow) wT + rw 5 + uw 

du dv 

12 (%) = dx dx _ldu_ udv 
dz \v v? Vide 2 Ok 

8. Sw) = ny 

ee ee 

ry is(i) ae 

ll. = [su y- 4 7 L(u ee 


e < 3 rd d*f(u) /du\? 
Le de F)] ~ du dz? i du? () 


ar mr Gey n\ dv d*—lu n\ dtd" sy 
poe ed (‘) "aes T (3) de dari t (3) da? da? 





n\ dv dn—*u n dv 
pea Oy t= eee = 


! 
where (") =—_™' _ the binomial coefficient, nm non-negative integer and 
r rin —r)! 
n 
= 1. 
(3) 
du 1 Tae 
14. a = 0 
dx dx "du = 
du 
*Let y = f(x) and ay = olie)) = f'(x) define respectively a function and its derivative for any value x 


in their common domain. The differential for the function at such a value x is accordingly defined as 


= d[f(z)] = ay 7 ot a ane)} dx a Fie) dx 





Each derivative formula has an associated a ear For example, formula 6 above has the 
differential formula 
d(uvw) = uv dw + vw du + uw dv 
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15. 


16. 


ia. 


18. 


19. 


20. 


21. 


22. 


23. 


24. 


25. 


26. 


27. 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


DERIVATIVES (Continued) 


(logs u) = (logs e) +S 


i 

ig 08) = oe 

5 (a") = ar(log. a) 

ag) =F 

= (yu?) = vy?) - + (log. u)u* ce 


ee du 
i, (sin u) = a (cos wu) 


d 
7 (cos u) = 


at oe 
eon (sin 2) 


d ce ae 
a (tan wu) = =r (sec? w) 














—n < are secu < m5) 


5 (cot wu) = — - (esc? u) 
£ (sec u) = sec wu: tan u 
d du 
da (o8e &) ei OB: U cot wu 
as (vers u) = a sin u 
dx dx 
d : 1 du 7 ; T 
Tig ay 7 ema = Coe) 
d 1 
re (arc cos u) = aa: = oe, (0 < are cosu < 7) 
d 1 du T 
re (are tan u) = ieee e 5 < arc tan u < 5) 
d 1 du 
dq (are cot uw) Se per ae » (0 < arc cot u < =) 
d if du 7 
ae (arc sec wu) = eT de (0 Se Are SeGrr 5? 
a (arc csc u) = : ue 
dx uVw—l dx’ 

1 du 


d 
Ae (arc vers u) = 


—, (0 < arc vers u < 7) 


V2u — u? dx 


ke, du 
AG (sinh uw) = cr (cosh w) 


d CU 
de (cosh u) = da (sinh u) 


d _ du 5 
ae (tanh u) = ae (sech? w) 


d 
a (coth wu) = 


d 
Ai (sech u) = 


— a (esch? x) 


du 
sin (sech wu - tanh w) 


d du 
ae (esch wu) = — oe (esch w+ coth wu) 
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») 


(0 < are ese u < 5 = Are CSCS 5) 


40. 


Al. 


42. 


43. 


44. 


45. 


46. 


47. 


48. 


DERIVATIVES (Continued) 














(foe Ieee od ———, 1 du 
= (sinh u) = G flog (u + Vu? + 1] = Vie q ids 
£ (cosh u) = £ {log (u+ Vu? — 1)] "vi as Se (u > 1, cosh™ “y.0) 
d iH d{l at 8 
# (tanh u) = Z| 5 log | so oh (ut <1) 
d d ut+1 1 
qq (coth™ u) = rai pitt |- Sa Be wen 
d d ey aay iz 1 
qa (ech ly) = cE. tox |-- igs ime = UO <cgaeah) 
d y d + viEe 1 du 
pe lS ju] V1 be ae 
© [ se) ax = f(a, [p constant 
p 
d q 
a i f(x) dx = —f(p), [q constant] 
Pp 
d [a a9 d d 
f [te aa = [5 ye, alae +s «) $10, 2 
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INTEGRATION 


The following is a brief discussion of some integration techniques. A more complete 
discussion can be found in a number of good text books. However, the purpose of this 
introduction is simply to discuss a few of the important techniques which may be used, in 
conjunction with the integral table which follows, to integrate particular functions. 

No matter how extensive the integral table, it is a fairly uncommon occurrence to find 
in the table the exact integral desired. Usually some form of transformation will have to 
be made. The simplest type of transformation, and yet the most general, is substitution. 
Simple forms of substitution, such as y = ax, are employed almost unconsciously by 
experienced users of integral tables. Other substitutions may require more thought. 
In some sections of the tables, appropriate substitutions are suggested for integrals which 
are similar to, but not exactly like, integrals in the table. Finding the right substitution 
is largely a matter of intuition and experience. 

Several precautions must be observed when using substitutions: 


1. Be sure to make the substitution in the dx term, as well as everywhere else in the 
integral. 

2. Be sure that the function substituted is one-to-one and continuous. If this is not the 
case, the integral must be restricted in such a way as to make it true. See the example 
following. 

3. With definite integrals, the limits should also be expressed in terms of the new de- 
pendent variable. With indefinite integrals, it is necessary to perform the reverse 
substitutions to obtain the answer in terms of the original independent variable. This 
may also be done for definite integrals, but it is usually easier to change the limits. 


Example: 


4 
de 
Here we make the substitution x = |a|sin 6. Thendx =|a|cos 6d6, and 
Voge x = Va — a’sin-6 =|a\ 1/1 = sin? 6 =| acos @| 


Notice the absolute value signs. It is very important to keep in mind that a square root 
radical always denotes the positive square root, and to assure the sign is always kept posi- 
tive. Thus \/x2 =|x]|. Failure to observe this is a common cause of errors in integra- 
tion. 

Notice also that the indicated substitution is not a one-to-one function, that is, it does 
not have a unique inverse. Thus we must restrict the range of 6 in such a way as to make 
the function one-to-one. Fortunately, this is easily done by solving for 6 


1 oes 





§ = sin~ 
|a| 


and restricting the inverse sine to the principal values, -— < @ < 


Thus the integral becomes 
if sint 6|a| cos 6d0 
la| | cos @| 
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Now, however, in the range of values chosen for 6, cos 6 is always positive. Thus we may 

remove the absolute value signs from cos @ in the denominator. (This is one of the reasons 

that the principal values of the inverse trigonometric functions are defined as they are.) 
Then the cos # terms cancel, and the integral becomes 


a‘ [ sin’ 6 dd 
By application of integral formulas 244 and 242, we integrate this to 


se 4 4 
—gt a toot °f cos sing + 9 + C 


We now must perform the inverse substitution to get the result in terms of x. We have 








ets ah aes 
la| 
sin @ = z 
la| 


Then 
x OVA ne os 
Cos 6 =. ae sin? = = oe 


a la | 


Because of the previously mentioned fact that cos @ is positive, we may omit the + sign. 
The reverse substitution then produces the final answer 


4 4 
x Sa esta a1 
{= DC me ee NI ON oe ee 
a 8 


Drea cae la| 


Any rational function of x may be integrated, if the denominator is factored into linear 
and irreducible quadratic factors. The function may then be broken into partial fractions, 
and the individual partial fractions integrated by use of the appropriate formula from the 
integral table. See the section on partial fractions for further information. 

Many integrals may be reduced to rational functions by proper substitutions. For 
example, 

x 
z = tan 5% 
will reduce any rational function of the six trigonometric functions of x to a rational 
function of z. (Frequently there are other substitutions which are simpler to use, but this 
one will always work. See integral formula number 374.) 

Any rational function of x and Vax + b may be reduced to a rational function of z 

by making the substitution 


z= Vax +b. 


Other likely substitutions will be suggested by looking at the form of the integrand. 

The other main method of transforming integrals is integration by parts. This involves 
applying formula number 5 or 6 in the accompanying integral table. The critical factor 
in this method is the choice of the functions u and y. In order for the method to be 
successful, v = Sav and /vdu must be easier to integrate than the original integral. 
Again, this choice is largely a matter of intuition and experience. 


Example: 
Ix sin x dx 


Two obvious choices are u = x, dv = sin x dx, or u = sin x, dv = x dx. Since a 
preliminary mental calculation indicates that /vdu in the second choice would be more, 
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rather than less, complicated than the original integral (it would contain x*), we use the 
first choice. 


u= Xx du = dx 
dv = sin x dx v = —COSX 
Jxsinxdx = fudv = uv -— Jvdu = —xcosx + J cos x dx 


= Silex = COSY 


Of course, this result could have been obtained directly from the integral table, but it 
provides a simple example of the method. In more complicated examples the choice of u 
and v may not be so obvious, and several different choices may have to be tried. Of course, 
there is no guarantee that any of them will work. 

Integration by parts may be applied more than once, or combined with substitution. A 
fairly common case is illustrated by the following example. 


Example: 
Je sin x dx 
Let waver Then aur = eax 
dv = sin x dx y = — COS % 
fe sin.x dx = Judy = uv — Jv du = —e*cosx + fe cos x dx 

In this latter integral, 

let u-= e* Then du = e* dx 

dv = cos x dx vy = sinx 
de sin x dx = —e* cosx + Nie cos x dx = —e* cosx + Judy 


= -e*cosx + uv — fvdu 
= —e*cosx + e*sinx — Je* sin x dx 


This looks as if a circular transformation has taken place, since we are back at the same 
integral we started from. However, the above equation can be solved algebraically for 
the required integral: 


fet sin x dx = 4(e* sinx — e* cos x) 


In the second integration by parts, if the parts had been chosen asu = cos x, dv = e* dx, 
we would indeed have made a circular transformation, and returned to the starting place. 
In general, when doing repeated integration by parts, one should never choose the function 
u at any stage to be the same as the function y at the previous stage, or a constant times 
the previous vy. 

The following rule is called the extended rule for integration by parts. It is the result of 
n + 1 successive applications of integration by parts. 

If 

gi(x) = Jelx)dx, — g2(x) = Sei(x)dx, 


23(x) = J g(x) dx, ..- 5 &m(X) - Umer Ree 
then 
Sfx) -g(x)dx = f(x) aie) — f'(%) Box) +f" (%)e3(x) — $e 
Cay EU gaa (1) ef en) ax: 
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A useful special case of the above rule is when f(x) is a polynomial of degree n. Then 
f®* (x) = 0, and 
JS f(x): x)dx = f(x) ei) — f'0) B22) +f"): 

. g3(x) — tee + (HDS) Bre) + C 
Example: 
If f(x) = x’, g(x) = sinx 
fx? sinx dx = —x?cosx + 2xsinx + 2cosx +C 
Another application of this formula occurs if 
f"'(x) = af(x) and g'(x) = bg(x), 


where a and b are unequal constants. In this case, by a process similar to that used in 
the above example for Je sin x dx, we get the formula 


E@leg (x) = flere) 
SS oe Se ee + 
pea 


This formula could have been used in the example mentioned. Here is another example. 


S(x)g(x)dx = C 


Example: 


If f(x) = e*, g(x) = sin3x, then a = 4, b = —9, and 


2x 


2x De age 
fer sin ax dx ee C= oe (2 sin 3x3 'cos 3x4 C 





The following additional points should be observed when using this table. 


1. A constant of integration is to be supplied with the answers for indefinite integrals. 

2. Logarithmic expressions are to base e = 2.71828..., unless otherwise specified, and are 
to be evaluated for the absolute value of the arguments involved therein. 

3. All angles are measured in radians, and inverse trigonometric and hyperbolic functions 
represent principal values, unless otherwise indicated. 

4. If the application of a formula produces either a zero denominator or the square root 
of a negative number in the result, there is always available another form of the answer 
which avoids this difficulty. In many of the results, the excluded values are speeified, 
but when such are omitted it is presumed that one can tell what these should be, 
especially when difficulties of the type herein mentioned are obtained. 

5. When inverse trigonometric functions occur in the integrals, be sure that any replace- 
ments made for them are strictly in accordance with the rules for such functions. This 
causes little difficulty when the argument of the inverse trigonometric function is posi- 
tive, since then all angles involved are in the first quadrant. However, if the argument 
is negative, special care must be used. Thus ifu > 0, 


1 2 -1 


Sa e 1 
Sine i ="cos eu S CSc =reter 
u 


However, ifu < 0, 


1 1 


; = 1 
sin” u = — COS Lu = — 4 OSG) —— CLC 
u 


See the section on inverse trigonometric functions for a full treatment of the allowable 
substitutions. 


6. In integrals 259-263, the right side includes expressions of the form 


A tan“'[B + Ctan f(x)). 
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In these formulas, the tan~' does not necessarily represent the principal value. Instead 
of always employing the principal branch of the inverse tangent function, one must in- 
stead use that branch of the inverse tangent function upon which f(x) lies for any 
particular choice of x. 

Example: 


Using Integral Formula 259. 





x 
2 tan — l 
ile GAR ee ale 
s 225% 3 Wd saat 
- 3, (t -;2tan2e +1 4, )-12tan0 + 
3 V3 av ies 
_2 ee -  ee 
3L 6 a lime 6) 3 
Here 
Ree 2tan2r +1 _ al ale ss 13 
—/ 5 Ayano 
sinces/ (x) = 2a; and 
2 tano > 1 Tegel T 
ane ee tal a 
V3 Vom <6 


i 
= 


since f (x) 
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r * 
i a a 64] 2 < = 
2 a dais sa RE “\ | 
a nk by fv 6a die +S OG 
0 wil Fi- a S ’, 
iF Gna = ope aed ® 3 et ey 
: — Vit. —— 08) | eee os 
é ry = _ A 7 
bs * ta } hs ~seay t\y avs £ rope) either Go Trapt iy 
nae 3 4 ee ed 7 
- — SS ee 6 oF ? 
~ E Ef WL a SEM s - 
- — e 
v4 a nin ij 1x ¢ «© aie 
= 14) 3 ving, 
t+ ae gene | RE oe! 
>) tiv Sa? 
l a “] “" T. : 
bar -2f 
be” se le Wer se ke 049 
v« 7. 7 eee Ll. ee ern Je 
2 — age TAB) <——+ 1" Had 
* Oo. EM cy 
THe sell wigs OT! TT a eer PL one 2 oles Gag Wie ible 
. Mn (son 2 
i ocr yor? tit <4 a oF iy : ‘se hie niefaie ‘itor ity, 7 oo 
pay heey Gini es we oes pk . 2Hen wien Hinpew iin Geeetieata, gel an 
te sats .. iF Ute : vi elanvet Jinan! vod hte. 


All pew = save — "Tt © ij gst ahi hypertoGe Fan 7 


























bimedl bul swdiety oiinseriqggs 

ni) jrunt oe eetiioay) lovene: Shieval om le Hone teas gis or yolqine.z che - 

Wiig. 70) ih (x1 isidw- Haq Kole Hit bags! Seyi oni Ta saci al ¢ as 
4 To pi6nd Tal ita - 


so Bt Te edie eT 


G25 sunried ae ian oie 








a » ed) , | ee 6 i ee} 7 

6 ty nae i ) i ans i ai @ Lote Cert Milelor of alie- dcy/ecms i 
a Pest J ‘ it VOcr Graiigies (ANS OTD of ihe or a 
AP cvs Ce Le 0 PGs, Oe Oiadude) +aloes ate Ae 7 

aA Ge —— Gt ° ain , Vial ots oor 14). wint Thee 4 4 
: = > _ 

a ‘ [Ra = vig rentram? . @ a sind ‘wees 

= Ww i ru 1% ve wf) GR. Ff amirnh, ae wre Wn pee : }. 

Sas 4 0 IG 9 é -~ oy ine - ¢ . i rors Po : + = 


1vS ott om = ves ‘4 7 (phar ie 7 
eee Gina 4 ; wal ieisren, (wep Bete 7. 


> COAT: € ae c , >» i ; : =< 
—E 
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INTEGRALS (Continued) 


ELEMENTARY FORMS 


Is [ade = ax 








2. fa f(e)de = a [ sadder 

3. [ow dx = (es where y/ = 9 

A, i (a +») de = / Far eee ih vide, whered-and v ate any functions of & 
5: [udo=w fa — fodu=w— fodu 

6. [uta = uw — [oGa 

1. fe dx = a extept n = —1 

g. [PS = log sia), (afte) =f" (a) da) 

9. {¢ ioe 

10. [ae = VIG (afta) = J) ae) 


ig By Je Le 


12. (Pe i= C/o, 


13. [ 6 de = EEN AG 0) 
a log b 





14. [0g 2 a = clog2 = & 


15. Je log a dx = a’, (a> 0) 








16. fate = * tan 
P “tanh 
17. a = , ots Set 
Ps rae ee, 
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18. 


19. 


20. 


21. 


22. 


23. 


For forms containing a+ bz, but not listed in the table, the substitution 


24. 


25. 


26. 


27. 


INTEGRALS (Continued) 


— : coth! z 





i dx a 
Var — x? ie 


—__, (era?) 


[ repr eet VEE) 
4 ih eaeeN OA 


dx cel 
| awe=er8 


i dx wate 
aVa2 + x? 


ay 
sec(! — 
a 














x 
2 areata 
Re : —— (a < 0) 
or 
dx —2 a+ ba 
es = tanh! 
=; V/a ag a 
or 


Uy 9 Vide te ee 
Va e Vat bz + Va 


FORMS CONTAINING (a + ba) 











ames may prove helpful. 
Pee (Geeoe 
[ate Cpi= CENT 


[ x + bx)” dx 


1 n a n 
= Bn + 2) 6% + 2) = Bin pay + be) 1 (n = —1, —2) 


[ 2% + bx)" dz = 


[ 2c + bx)" dz = 





b3 nm +:3 


gmtlig + ba)” 
(Lf peer aes a 
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1 |‘ se ibw eT e. 


) (n # —1) 


Skirts br)"t2 4@ (a + bx)"t} 


n+2 


an 


mt+tn+1 


n+1 


/ x™(a + bx)"—! dx 


| 


28. 


29. 


30. 


31. 


32. 


33. 


34. 


35. 


36. 


3 


nes 


38. 


io) 


39. 


so 


40. 


Al. 


— 


INTEGRALS (Continued) 


1 
WOee 1 | —2"(a =. ba)*t! 


+ (m+n -+ 2) / x(a + br)"*! dz | 


[oma qo 08) ders or 
1 
bm n+) )2(a + bx)"t 


— ma / eT git bar)” ae] 
dx 1 
[ss = z, log (a + ba) 


/ dx 7 1 
(a+ bz)? ~~ b(a + bz) 


1 
/ (a+ bx)? ~ ~ 2b(a + ba)? 


il 
pa la + ba — alog (a + bz)] 


/ rae 
a+ br oe 


et 
5 ~ pz log (a + 62) 








xdx 1 
/ (a+ bz)? 0b? Ho CP oaks a a+ otis 


xdx y ‘Al 1 a | 
(a+ bx)? Bb Sha Cae 

xdx Rod | —1 a 
eae eee a oe) Gea 








| n#1,2 





b 
2 
Hae. s : ls (a + ba)? — 2a(a + ba) + a? log (a + bx) | 














2d. 2 
Ae AG | bz — 2a log (a + bx) — TR 
Lae 1 a? 
PO Hog eae = he aee od 
io Lae = ale 
(a + bz)” BS ee eae 
a? 
nS oe ie ea 
if dx = 1, a+ bx 
zia+br) a? g 





/ dx z 1 i, a + bx 
z(a+ bx)? a(a+ bz) a? 08 x 


A-193 


INTEGRALS (Continued) 


dx 1 [1 (2a bx aD 
as | ce - 33 Ge) + log "55 | 














da 1 b a+ bz 
sad Ue eatce si apr aad ts > 
dx 2bx —a , B? x 
a | ae + bz)  2ax? + as log a+ bx 
AS dx 2 a + 2bx 2b, a + ba 
| gat br)? az(a+ bz) ° a3 8 


FORMS CONTAINING c? + 2?, 2? — ¢? 


46. [i = * tan? = 








c? + x? Cc 
‘io ee | oF NE 
47. la Eee ae tan (« *), (a, c > O) 
dx 1 c+2 
48. reer oy log reer (Cer) 


1 ioe Va -V—¢ 
SR) ae ee ee 


9. [or = or 
i he keioe VetrV—a a 
2 ~/—a0e ac ey ae 
d Des 
50. / a = 5, log (a? > c?) 


fi 0* * 82 x+ 








(a= Orel < 0) 


(a < 0,c> 0) 


FORMS CONTAINING a+ bx AND a’ + b’x 
51 dx 3 1 ei a’ + b’x 
: (a + bx)(a’ + b’x) = ab’ — a’b 8 Va + ba 


59 HY fe 1 
lh (a- baa’ + bia). ab — ab lf log (a + bx) — log (a’ + b »)| 

















ss. de E niet (es ba bb! 
Ce ere ae ea Cee a Oa 











54. x dx if —a 4 a’ 1 a’ + b’x 
(a + bx)2(a’ + b’x)  b(ab’ — a’b)(a + bx) (ab! — ab)? = a + ba 
55 / x? da 
* } (a+ bx)2(a’ + b’x) 
or a? 1 a’? / / 
~ b%(ab’ — a’'b)(a + ba) a (ab’ — a’b)? E log (a' + ba) 
os a(ab fs 2a ®) 1, mre te bn) | 
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INTEGRALS (Continued) 


da 1 —1 
aC: | (a + bx)"(a’ + b’x)™ ~~ (m — 1)(ab’ — ab) a” + bax)" (a’ + b’x)™"! 


ee 
a+ bx ba . ab’ —a’b 
57. [athe = tr ae 7g 108 + b’x) 


% 1 (a + ba)™*1 
(n — 1)(ab’ — a’b) Fe + b’x)"=1 
(a + bx)™ 4 


1 OG 22) / (a’ + b’x)"-1 























or 
58. foes a + bar)™dx oe: if (a + ba)™ 
(a! + b’x)" b'(n — m — 1) {| (a’ + O’x)""! 
aan GLAD, / ey | 
or 
—1 (aba) "an! = » | (a + bx)” 2 | 
(n — 1)b’| (a’ + b’x)""! (a = biz)? 


FORMS CONTAINING Va + bt = Vu AND Va’ + 02 = Vv WITH 
k = ab’ — ab 


In integrals 59-66, if k = 0, then v = a u, and formulas starting with 112 


should be used in place of these. 


— k + 2bv k? dx 
59. | Vw dr = are, Vu — or Wa 


1 bi Vu — Vkb’ 
ED a GA aA 






































60. / Sa = or 
a 2 fe yt Vu 
V/ —kb! Rainy kb’ 
V/ bb'uv 
22 ee bb’ > 0 
V bb’ bv \ ) 
Or 
1 by + Vbb’uv 
a ee bb’ > 0 
Cit een ) 
6l. — = or 
Vuw gg Cy BoD) Che ae 
Vitae lo] 
or 
2 _ V —bb’ww ; 
Ve Abn ae 
62 a 
"J Vu 60’ 2bb’ VAT 
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INTEGRALS (Continued) 


















































dz —2 a/ ww —2 vu 
63. —_— = = > 0 
3 SAG ar OF oe (v ) 
Vo v dx _ vw 5 | 
64. — dz = — ss > 0 
re am emma oe eRe 
fi 4 1 ieee fs ) 
65. fe pa ES: Vutk a 
dx 1 Vu 3 da 
dian, Co ca De = i (m . 3) u | yma va) 
FORMS CONTAINING (a + 62”) 
dx 1 Lae V ab 
a. {B+ oat a 
1 ataVv—ab 
2/—ab Pier) ab 
68 / = or 
: a+ bx? Py ae? 
_4@4V—-a 
aan: tanh! Fs ) (ab < 0) 
dx 1 Marlies 
69. \wererae ire 
xdx 1 
70. ir Toy or ae (a + bx?) 
A | Cea Lalek rege ny Ce 
. aa = og (a? + bx?) 
72 / a? dx za dx 
‘ a+ bx? 06 6b} at bx? 
dx x 1 dx 
th / (a + bx)? ~~ - Qala + ba?) a5 xa | a + bx? 
Zz 1 Ue D 
ie; / (x? + a)? 2a3 van” a aT 2a7(a? + a?) 
dx ang | a+ be 
1. if — bb’? 2ab log — bx 
dx by x 1 ate2z 
76. if (x? — a*)?—— Qa?(a? — a?) G 4a3 log a-—-2z 
77 if dx = 1 x EY 2m — | 
* J (a+ bx?)™t! ~ Qma (a + bx?)™ 2ma (a + ba?)™ 
78 adx aa. 1 
‘ (a + ba?)mt} 2bm(a + ba?)™ 
79 ip x? dx i. —2z 4 1 dx 
"J (a+ ba?2)™t1 — 2mb(a + bx?)™ © 2mb J (a + bax?)™ 
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so. | 
a. | 
ff 
| 
us. | 
ss. | 
ss. | 


87. 


8 


i) 


83. 


w 


88. 


89. / 
vo. f 


a. | 


v2. | 


as. | 
a. | 


INTEGRALS (Continued) 
dx 


=I fit 
a(a + bx?) 8a + bx? + bx? 


dx 1 b dx 


x(a + bx?) ax a + bx? 


dx 1 x 
a(a + bx2)™*1 ~ Qam(a + ba?) “5 fx + eo ee) 











dx vd / dx a af 
x(a + bx2)™*1 — a | 22(a + bx?) (a + eas 


dx ey (k +2)? 
a+ bz® 3a\2 98k? — ke + 








a3 + V3 tan7} |, (bk? = a) 





xdx 1 \5 k? — kx + x? 
log 


- (k + x)? 


Z 2x —k 
ie hat 6k + V3 tan-1 = | (bk? = a) 


kvV3 
eed any Le ikea 
z(a + ba") an =a + ba” 





dz 1 al | x” dx 
(a + ba")y™t1 (a =r 7. (a + ba")™11 


te ax ah Tome _ a LP RAET: fon 
(a+ ba")?t1 bs (a+ ba")? b/ (a + bx”)?t 











dx - { o al x 
z™(a + bx”)?*1 a J e™(a + bx")? as a™ "(a + ba")Pt! 


x™(a + bx")? dx 
cea ba) an — nh Eby 
b(np + m + 1) b(np -- m + 1) 
x™t (qa + ba")? anp 
np+m+1 np+m+1 





SOG ee Oe 


x™(a + bx")? dx = 





[oa + bx")?! dx 


xz” "(a + ba")? dx 


v eee |an"(a + ba")Pt1 — (m —n)a / SPM Gere) ae 


Ca bee ae 


= : }2"(a + bx”)? + npa / xe” (a + ba”)? dz 


m+ np 





x™ (a + ba")? dx 


= = |2"(a + ba")?*! — (m+ np + njb / gere—lg bas)? da | 
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INTEGRALS (Continued) 


95. [oe + bu")? dx 


Leis ss ee yu n\p+ m— n\pt+1 
-aGial| z™(a + bx”) it (mt np tn) [2 l(a + ba”)? t! dx 


FORMS CONTAINING (a+ bz + cz?) 
X =a+bre+ cx? and gq = 4ac — BD? 


2 
For integrals 96-111, if gq = 0, then X =c (« + x) » and formulas starting 
with 24 should be used in place of these. 











dx 2 2cxa + b 
96, [= 2 tan 24 
Y V5 an a 
97. oe ne 
v=" =i 
98 dx _ 1 9en + bi— V9 
; x vy Ceo 5, Cay xe 
2 
99. dx y+ 2c = 





et 6c* (dx 
100. | y= (as! x) te -/[¢ 


2cz + 6 is 2(2n — l)e f[ dz 
Bee qn Dos 


ee) [a 2, &) (Cant) + 1 


102. [ PE = GleX - 5 ae 





101. | =o5 = 



































xX 2G EAI te 

cde _ br +2a 6b [ dx 
103. (Co oie Le 

nly 2a+bxe b(2n —1) [ dz 
104. yen age if 

be x b b? — 2ac [ dx 
105. qtr = 2 — pale x +755 [F 

(( 3? (0 Qaole stead, “Qa, fide 
106. | yn dx = cqgX q xX 
107 we da - ged eof Mb Sheer ae 
"J Xt (Qn — m+ 1)cX" 2n—m+1 Cc Xr 
m—1 Galen as 


Per ee, Tene eA bGizs" 
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INTEGRALS (Continued) 
dx 1 ne ey OE 














108. | “> =5,le 5-5 / SZ 
dx b xX 1 dx 
109. f cry = pales — ae t (Gai — 5) | & 
dx 1 b da dx 
AME [& = Dain — DX™=1~ 2g | Xe + ‘| oo 
11 | =r-- : Rte Lb [da 
oe RR om eee Sy any © Na | am ada 
2n+m-—1 ¢ dx 
.. eS 1 a) eee 


FORMS CONTAINING Va + bz 


eo te + bx)3 


112. [va + br dx = 5 


2(2a — 3br) V(a + ba)3 
150? 





us. [ 2Va+t bide = - 





Pe riien 5 2 22 : 
[ VaF beds = 7 12abe + 15b%x?) V(a + ba) 


114. 10553 


115. [om Va¥ ba dx 
z Ja" Via + b2)* — ma f 2" Va + be de 








~ b(2m + 3) 
116. [SE a = over taf 2 
w zVa+ ba 
(see No. 123 and No. 124) 
Va + bx Vat be bx +5{/—== 
L7.J | ae 6 = Terk. 
(see No. 123 and No. 124) 
Va + br _ 1 ace 
EES: gi ~  (m— 1a aa 
ap ete = 5)b vee =|, (mn £1) 
119. ‘| x = 2Va+t+ bz 
Va + br b 
die Aue Ade kO Lp 
120. iS = WE re Va + bx 
a= 22 
121. a? dx _ 2(8a? — 4abr + 3b%x?) v/a + bx + bx 


Va + bx + bx 156° 
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INTEGRALS (Continued) 


























“10 eae MT ae Va+ be _ 2ma a} dx 
"J Yatbe Qm+1)b (Qm+1)bJ Va+ bz 
dx 1 vat te ~ va) 
123. == = =] ( <= =), > 0 
2 | Ake Vat be + Va . 
dz 2 _, fat bx 
Re) fame a Seay eh ) ay 
124 <= rae an = (a ) 
oe ih dx i A Opn: dx 
; x2V/a t+ be ax 2a} 2Vat br 
a Va + bz _ (n — 3)b Ses 
(n — lax"! (Qn — 2)aJ gr-1-V/a + br 
or 
126 l—>- (2n — 2)! 4Va+ bt rl(r — 1)! 
x" Va + be pr b >, gar)! 
ABT cote 
4a xVat be 
2in 
WES bn 2(e eeoer 
Parke [a+ 02) 2dt = b+ 1) 








4in 2in 
128. [ x a bay? ive =|“ sd) 2 ey Oe be 2 


4+n 2 eR 
29. | dx 2=3/ dx ae! dx 2 
x(a + bx)? x(a + bx) 2 (a + ba)? 


180: (sD b [ (a+b2)? deta (a+ bx)? 1. 


ol, | te, Va be) de =F f 7(E an 4 *, 2) zdz (22 = a+ ba) 


FORMS CONTAINING V2? + a? 
132 [ve + adx = 4x Va? + a? + a log (a4 + V2? £ a?)] 
l 2 2 
33. Ivete = log (a + V2? + a’) 


134. 





dx 1 atVai+ 2) 
aVx? + a? a log x 


INTEGRALS (Continued) 


oe 


x 


i ee 
136. / ee ith 





= Vit Fa — alog( 


Vx? — a? =” 
137. (eit = V2? — a? —|a| sect = 





138. a = V/ x2 ae a? 


139. [eve + a@dzx =3V7(x? + a?)3 











140. [ve EES 
2 
=j|°v@s igh tea i Veta a+ loge + Vex a 
dx as 
141. ———=s = 
Vierta)? a&V22 + @ 
fe ee ee 


NACE 231) SN GEE i 


us. [ 2V@E OP de -3V ETE 


144. fe Vx? + ardx 


-tV@ Eat eV Le E@— “log (e+ Vad a? 
145. [oevere + a? dx = (dz? — y0*) V(a? +\29)! 


=i So pi ere 
146. [even a? dx =i V@— a + Ve a 








27dx xr —— . v =o; 
= ae + @? 
147. Viiep a aye + a? F 5 log (2 + Va? + a?) 
3 —__________ 
148. Se ee 
eta 
d VJ 24+ q? 
eva t+ @? arr. 
15 da Spe Vee le pp det aettiate 
te 3 ~/ x? + a2 2a2x? a x 
dx V2? — a? 1 pe 
151; ‘= Dap? + oyaa i sec" = 
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INTEGRALS (Continued) 
(ee, 2 
152. [eve + a?)§ da = ave +a) Fa V(e? +)? —T V2? t+ ow? 


-— «log (2 + ae + a?) 


2 ee 
Isa) eo Ae iV @ ray Fi V@sa 








2 2 2 2 a Se 
rp ee ET Bogie s/t =) 
V2? + a? VJ x? + a? 1 at ~VJ/2? + a 
155. [he dx => — D7? = ae log x 





V2? — a? V2? — a? 1 a, 
roy [47*e ae Qa? 2 2\a| st ee 














a dz 
157, —/ (ae? = a)? = Wise i at Log (¢ + Va? + a?) 
x* dx = 
. Sea 4at 
ae Wy (G7 oF ageeae VJ x? + a =e 
2 2 
159. | BOR ot aie - lear +a 
aV(a? +a) aV224+a? a x 


dx ul 1 - 
160. Se ne ee ee ee i SS eee -1% 
ths V (x? — a?)3 aV/22— a? asl ca 


dx o un se x | 
6. | ayer al 2 + Varga 


dx 




















162. a 
fies V (x? + a?) 
1 3 3 a+ Va? + a? 
_ ee —————— 5 log 
20a? Va? +a? 2atVz?+a? 2a - 
dx 1 3 3 <)2 
peas ie V (x? — a?)3 ~ Qa%et V2? — a? 2atV2?—a? 2/5 Tote 
164. [1 Va? + a’) dt = a | 10 tan u, |a sec u|) sec? u du, (> = @ tan ’%) 
165. [1 Vx? — a®) dx 
=a it f(asec u, |a tan ul) sec uw tan wu du, (~ = a sec u) 


A-202 


INTEGRALS (Continued) 


FORMS CONTAINING Va? — x? 


166. [verBa = 3[2 Ve =a + at sin 2 | 


167. 





168. [—S = — = Be (* nes =) 


tVa? — 2? a x 
2 2 ee ves Qt ape 
169. pS = Vai =a — alog (2+ YO = #') 
ihe (i RA me 9 SF 
Va? — 2 


bia is fe V/ a2 ——- x? dx = —+ V (a? = se) he 


172. [ve — x’) dx 





=g|ev@a oy + + 3 Vaio 2 eye Sr ate a] 
4 2 la| 
dx My 
L73; ee 
Vv (a? = x?)3 a? Vaz — x? 
174 x dx < 1 





Via — 22)? Va?— 2? 
175. [ev@ — 2)'dx = —4-V(a? — x?)5 


176. fe Va — adr = —* ge ay + 5 (« NG? tae a) 


i are [eve — 2z’dz 


I 
—~ 
| 
| 
8 

i] 
| 
: 
oO" 
so] 
=, 
= 
a 
i] 
| 
8 
— 


178. | 2?V(a? — 2?) dx = — AG — x’) + se (a? — x?)8 


179. fz V@— a de = LV a EV a 


1150 ORE eae pe bea! ee 
180. eae a 5 Vat at x May a 


INTEGRALS (Continued) 





























ae fe 
 ) atVa? — 2? aa 
—_ ae 2 
182. [Pe i ate, aie: 
: x |a| 
183 VETO SE OV eS a+ Va? — 2? 
apes : e 22? 2a 8 x 
x? ax a : x 
1 4. ee SS, SS SSeS ag eee 
8 Via — 2)) Va? — 2? . |a| 
185. == oe ie : (a? — o?)§ — 22(a? — 7?)t = — - Va? — x? (x? — 2a?) 
Ce = 7 
ane es = a? a oo 
186. Viera — 2(a? — x)? ok (a = anes ay gears = Sa /a? — x? L 
me ae a, 
ic) eA eee ; 
Va? — x? 2a7x* 2a' x 
2 7 2 
188. Se a ee oR a 
aV(a®?— 2)? a@Vat—z zr 
189. ie dx =e £ 
a? V (a2 — 2?)3 at x Va? — x? 
dx 1 a 
190. eS 4 
ies V (a? — x)8 20222? Va? — 22 =. 2at* Va? — 2? 
3 nee + Va? — zx? 
2a : x 
Vai—e?, Sete. 2Ve+e? . 2 
191. Vas dx = Tet sin lal aah </BLbe = b sin la 


192. [1 Va? — 2) dz =a | f0 sin wu, |a cos ul) cos wu du, (« = asin u) 





FORMS CONTAINING Va + bz + cz? 


xX =a+t+be+ cxz?, gq = 4ac — BD, and k = = 


2 
For integrals 193-219, when g = 0, then X = c (« + x) and formulas start- 
ing with 24 should be used. 


193. va ae VEY ay if-es> 0 
c 


VX 2Vc 
dx 2cx + 6b , 
VX — % (ee — =i) a 
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195. 


196. 


197. 


198. 


199. 


200. 


201. 


202. 


203. 


204. 


205. 


206. 


nN 


207. 


208. 


dx 














INTEGRALS (Continued) 












































As Sn7\— 2cr.— 5 : 
Se Se f 0 
VX —C¢ a (Fa — =] it ae 
dx _ 2(2cx + db) 
x Ve ow x 
2(2ca + b) 
= 2k 
rey 3q VX (x eS ) 
2(2cx + b) vx, 2kin — oa 
(2n — 1)qX" 2n — 1 xX- VE 
| dx Ale or 
VE (2cx + b)(n!)(n — 1) 147k" cI (2r)! - 
q[(2n)!] VX + (AKX)"(r!)? 
=,  (2cxr+b)VX 1 dx 
/ VX dz = isis vant. VE 
! (2ca + b) VX 3 3. Pdzy 
[xXvka = 7 (<+5) +0 a 
(2orA- by WV X (8, vox 3) Se hip 
[ ¥Vv¥ae - 12¢ (+ 4k * 8k?) * Tok | Vx 
(Qea +b) X"VX  Wn+1 ff X*dz 
4(n + l)c 2(n + 1)k /X 
or 
ee VX dx = (2n + 2)! eeu Vegas 1) M(4kX)" 
[(n + 1) !]?(4k)" c A (2p 62)! 
dx 
= wa 
edz aves = dx 
oV5 ¢ Cie VX 
x dx _ 2(bx + 2a) 
Nan x q 25 
x dx ao, 
X°V/X (Qn — oe GRA 
Ras ey a 3b ~—= , 3b? — 4ac dx 
5 oF ( ie *) Vx + 8c? V/X 
a*dex — (2b* — 4ac)a + 2ab bi 1 if da 
iY VAX cq VX Co) N/E 
xw?dz _—_- (2b? — 4ac)x + 2ab 4 4ac + (2n — al dx x 
XP AX = (On = 1)cgX"- -V/ X (2n — 1)ceq XP-i /X 
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209. 


213. 


214. 


215. 


216. 


217. 


218. 


219. 


220. 


221. 


222. 


223. 


INTEGRALS (Continued) 
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3 
2 


?) 


LOL Ee ba, 2 bbs 2a a 3ab 5b? dx 
ve (eo et et ee a aes) Vx 
[ev¥ar=*¥*_ 2 vee 
3c 2c 
a ee / EK yes 
; [ xX V¥ ar = a ve Df axa 
5c Ze 
eX de 2 VX ob NR ds 
V/X TP @nille § 2c f WX 
= 5D\ X VX 5b? — 4ac = 
ot VX dr = (2-%) qe 1602 [vee 
da 1 ( +Va b ) 
—— = ===, || — Pp = 0 
rVX Va Me x = 2Va (a ) 
/ dx ean i Weeks 
aX v= a |x| /—q : 
a ON x (ar jh 
rVX bx 
eae Vea eT eh 
rV/ xX ax 2a} xVX 
VX da b dix 
=vVX af oe +a ze 
ae 72 rVX 
VX dx s zy / dx 
Po CEASE 
FORMS INVOLVING vV 2a — x? 
[ v2.08 — 2’?dz = 5| — a) V2ax — x? + a? sin! ~ al *| 
tc ay Oo 
COs Sata OL 
/ a la| |a| 
/2ax — x2 te 7 =" 
2 sin" Res or 2 cos! es (a > 0) 
fe V/2ax — x2 dx 
et) 2ae = 2. (Qn oe nm 
= reas AER fs 1/2az — x? dx, (n ¥ —2) 
{ve — x? (2ax — calwer n-3 Pree - x? 
mt eS i da n # 
(3 — Sniaee v (2n — 3)a ; 


224. 


225. 


226. 


227. 


228. 


229. 


230. 


231. 


232. 


233. 


234. 


INTEGRALS (Continued) 





x" as at toy avec — 2? eee — 2 [3 
V 2ax — x? Jae 


=i (n # 0) 





/ ee n—1 / dx 
a" -/2ar — 4? a(l — 2n)x* * (Qn — Ta 





/ x * x—-—a 
(2ax — x?)8  g2/2ax — 
2 dz z ae 

(2am — @)t 9 \/9ae— o 





| vpn eee tat VRE EH 


MISCELLANEOUS ALGEBRAIC FORMS 





















































or ey a oe 
2 eee a 2Va 
| vee +cdz = or is 
5 Van? Fe + sya eA 
_Vbb'uo 
— ; b’ 
ae tanh! bp (b 
or 
= ee bv + Vbb’uv ( 
bb” © by = Abb’ un 
dx 
| vee aS? oe 
a log (bv + V/bb’wo Vv bb'uv)? 
(see integral 61) - ee 
2 re _, V —bb’w 
sy =pp a” bv’ 
f ES ac = sine - Vi — x? 
ees 
= J log (4b + or + Ve Va Z0r cx"), 
c 
dz » es eh cx +b 
[SE Ve Vb? + ac 
a EE ENON IB 
Va + 2ba + cx? Cc 
+ b 2) 
V3 
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) 
— NFs 
x1 V/2a0 — 2? ( 2 


log (249 Va + Vax? + 0), (a> 0) 


), eee) 


=.) 
be >. 0) 
(bb’ > 0) 


(bb’ < 0) 


(b2 — ac # 0) 


(b? — ac ¥ 0) 


235 


236. 


237. 


238 


239. 


240. 


241. 


242. 


243. 


244. 


245. 


246. 


247. 


248. 


249, 


INTEGRALS (Continued) 











x dz 1 ; Di, PCE eo 
i SS ee aie = == —j 1 ________ 
Va + 2bx — cx? g Va + Be oe Re V/b? + ac 
FORMS INVOLVING TRIGONOMETRIC FUNCTIONS 
[sine ae = — cosz 


| cos 2 ae 
; [tan xdx 


/ sin? x dz 
/ sin’ x da 
/ sin” x dx 
/ cos? x dx 
/ cos’ x dx 
/ cos” x dx 
ee 
/ sin — dx 
a 
x 
il cos — dx 
a 


| csexda = log (csc x — cot zx) = 


= sin 7 


= — log cosz = log sec x 


| cot 2 ae = log sinx = — logecscz 


/ sec x dx = log (sec x + tan x) = log tan G ob 5) 
ef 
2 


| 
= 
fe) 
(0)e} 
fee 
© 
= 


= —$coszsinz + $4 = $x — fin 2x 


= —4 cos x (sin? x + 2) 


sin™1z7cost  n—1 ee 
=— +. sin”? 2 dz 





n n 

ee eet Leet 1 gin 2 
x Sinz cosz + gu = 52 + 785In Zr 

= 4sin x (cos? x + 2) 


1 : i 4 
= 7 cos”) x sin © + a eos" de 


x 
aaa (LE OS ae 
a 


ee 
care CUS LL tage 
a 
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INTEGRALS (Continued) 


250. / sin (a + bx) dx = — ; cos (a + bz) 


_— 


j, Sin (a + ba) 


251, i cos (a + bax) dx 


/ esc x dx = log (ese x — cot x) 

















Di a es or 
sin x 
_i, i + cos% | t © 
2 8 1 — cosz 8 a 
| seca de = log (sec + tan 2) 
piss § _ or 
1 Pet Sin 2 Vii Tin ok 
9 log (7822) = tog tan (5 +§) 
254. ats ee [ seotzde = tan 2 
cos? x 
255. = BS 1 . oe al ae: 
cos” x n— 1 eos’ !'x n—1 cos de 
dx = = Of 
256. /“=- + tan (7 + 3) 
dz x 
Pay i | a= oh 
dx x 
258. /=- — cots 
tan~ +b 
) a! a an 
————- tan —————— 
Va? — b? eT 
259 /—im- or 
° a+ bsinz 1 atans +b — 1/6? — ai 
| 2S ae 
v/b? — (a? aera iy EN ys oar 


2 
/a — 6? tan = 











2 ey 2 
q of ea tae a+ 6 
200. f — 2 = or eee: 
a+bcosz 1 Vb? — a tans tat b 
Vb? — a? Voi aitan>—a—b 
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INTEGRALS (Continued) 





da 
a laeoee 
b- VB +e — a + (a —c) tans 

















SeEeryiy > if '@7 20904 + i025 
Veneta b+ Vb? + c? — a? + (a — c) tan5 @  C. 
or 
= 9 b+ (a —c) tans : 
= 4 Z 2 
CE ey =o See io ye ae 
or 
ie eee eo | fat=—b? +c? aXe. 
ala— (b—c)cosxr+ (b+ c)sinz 
Sie Oo. me et ao = (4) a ) £ 
262. | ee j ; tan™ a+5 ne 7 7 


[ab > 0, or |a| > [|] 


dx 1 a 
Aes Iz cos?a + b? sin? a ihn ( a 


264. [vi — coszdz = +2 V2 cos 5) 


[use + when (4k — 2)r < x < 4k, otherwise —; k an integer] 





265. [vi + cosxdx = +2 V2 sin 5) 
[use + when (4k —1)9 <a < (4k + 1)z, otherwise —; * an integer] 


266. [vi + sinzdz = £2 (sin 3 - cos 5) 


[use + if (8k — 1) < ¢=\(8k --73) = otherwise —; k an integer] 
267. i) V1 — sina dz = +2 (sin 3 + cos 5) 
[use + if (8k — 25 <2 < (8k +1) 3) otherwise —; k an integer] 


dx = ie 
268. SS —— = + 2 log tan = 
= + V2 log ad 


[use + if 4kr < x < (4k + 2), otherwise —; k& an integer] 
dx — e+ 
att = £ Vitog ten (22) 
rare _ bein Aa 
[use + if (44 — 1) < a < (4k + 1)z, otherwise —; k an integer] 


dx — t 7 
ln —snz Scaaeron WiC (EC 


[use + if (8k + 1) : <a< (8k + 5) oy otherwise —; *& an integer] 





269. 
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INTEGRALS (Continued) 


dx ~ Came 
27h. [| + ] ¢ =) 
_= V2 oa 7s 
[use + if (8k — 1) . <x < (8k + 3) 5? otherwise —; & an integer] 























272. J sin mx sin nx dx = en ae Sata Ee Aaostol 
273. [ est eax = z a « s8 22 

274. fe sin” oar = - — (= _ 5) sin 27 — 7 o08 oe 

275. zsin'a dx = ~ ae ar 82 = : x-Cos ve : sin x% 

276. [ sinteda = = A = ei ss 

277. / cos mx cos na dx = eo ea pa el 
278. | ecost x dz = oo we cn =e 

279. |e e0s" adr = a+ (= = 5) sin 22 4 200 2 





280. fe cos* 207 = ae a aa co 3? 4S +-2zsinz +3 cos x 


sin2z . sin 4x 








281. | costa ae = a > 




















4 32 
sin x dz sin x cos x etd 
mies / 27 - gg Steita |S 
cos x dx Cos x it sin x dx 
me / (m= Dat om — if Chm 


284. / tan? x dx = 4 tan? x + log cosz 





n—1 
285. [tw io Oe = ae = — [tewrtede 


286. [ cottxae = —tcot?x — logsinz 


287. | cott x dz = —tcot?r+cotr+2 





n—1 
288. [cot rdxz = — or = — [ cote dx, [n # 1] 
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289. 


290. 


291. 


292. 


293. 


294. 


295. 


296. 


297. 


298. 


299. 


300. 


301. 


302 


303. 


304. 


305 


306. 


INTEGRALS (Continued) 


[ sin cos « ae = $sin’ x 


ii sin mx cos nx dx 


il sin? x cos? x dx 


| 
| 
| 
i 
| Saar 
[aor 
[rare 


| 
| 


J 


| 
| 


ss} 


} 


sin 2 cos” x dx 


sin” x cos x dx 


cos” a sin” x dx 





cos (m 


cost! x 
m+1 
sin”?! x 


m+1 





—n)x cos(m+n)x 
2m—n) 2m 


—34(4 sin 4x — x) 


cos™—1 4 sin"t1z4 m—1 





m+n m+n 





+n) ’ 


(m? 7?) 


/ cos? x sin” x dx, 




















sin”! ¢ cos”?! x n—1 
cos” x sin”® x dx = — ———__—_——_ 
m+n m+n 
COL ae cos” tT! x m—-n+2 [cos"xdz 
sin” x (n — 1) sin™ 12 n—1 sin 4a 
cos” x dx _ cos” la m-—1 [ cos”-?2 dz 
sin"x (m—n)sin™!x ' m—n sin” x 
Tv Tv 
cos”{=—a)d(=—2z 
sin” wdz.. (; ) (5 ) 
cos” x Be ke 
sin” (5 — & 
sin x dx 1 
- — = gsecr 
cos? x COS x 
sin? x dx , r.. £ 
———— = — gsinz + log tan { — ~ 
COs x + log 4 a 2 
cos x dx —] 
—F =~ = — cosec x 
sin? x sin x 
dx 
7 = log tan.2 
sin x cos x 
dx 
: = lo tan = 
sin x cos? x COS x + log 2 
dx e 1 4 dx 
sinzcos*"x (n— 1) cos* 2 sin x cos”? x’ 
dx 1 a 
SSS SSS log tan { — = 
sin? x cos x an 8 rigs 
dx 


sin? x cos?x 


—2 cot 2x 
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(n ¥ 1) 


(m # —Nn) 


/ cos™ x sin” * x dz, 


(m #~ —n) 


(m # n) 


INTEGRALS (Continued) 





























307. f = - a epyioe ib lates. 
sin™ x cos” x m—1 sin”™!2.cos* 12 
Bs mt+n—2 dx 
m—1 sin™—2 x - cos” x 
308. dx = 1 £08 & m—2 dx 
sin” x m—1 sin”! m—1J] sin” *2 
d 
309. ae = — cotz 
sin? x 
310. [ tan? x dx =tanx—wz 
Tan’: & = 
oll. |} tan™ 2de = eae im tan" * eax, (nm = 11) 
ae | cot? x dx = —cotz—2z 
cou of ra 
Sho. [ cot xax = — - [ cot 24 dx 
n—1 
314. | sect2 dx = tan x 
. dx 1 sin x (pees dx 
INS [ see oe cos*z mn — 1cos*'2 + ie — tf eee 
316. [eset dx = — cotz 
dx 1 cos x n—2 dx 
317. [ ese ae Sits 2 = RETR een 
318. [ esin 2 az = sinzx — xcosx 
. 1+; a 
319. fe sin (az) dz = ap sin (ax) — 7 098 (ax) 
320. fo sin x dx = 2x sin x — (x? — 2) cosx 
. 27 272 — 2 
321. fe sin (ax) dx = a sin (ax) — E cos (az) 
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INTEGRALS (Continued) 
o22% fo sin x dx = (32? — 6) sin x — (x* — 62) cos x 


3a’x? — 6. a’x? — 6x 
a sin. (ax) ih cos (ax) 


323. fe sin (ax) dx = 
324. hes sinzgdx = —2”cosx +m i x”! cos x dx 


325. i x™ sin (ax) dx = — a cos (ax) + = / x™—1 cos (ax) dx 


326. [ 200s dx =cost+2sinz 
1 prac 
327. | x cos (ax) dx = qi cos (ax) + 7 in (ax) 


328. fo cos x dx = 2xcosx + (x? — 2) sinx 


2x cos (az) . a’x? — 2 
a? a’ 





329. J x? cos (ax) dx = sin (ax) 


330. fe cos x dx = (3x2? — 6) cosx + (a — 62) sina 


(3a?x? — 6) 
a’ 


VPS pee 
cos (ax) + ae 


331. J x* cos (ax) dx = * sin (az) 
332. fo coszdx = xz"sinz—m / 2 “sin ¢ dt 

| : m oy 
3a3: je cos (az) dx = 5 x™ sin (ax) — ‘ 2-1 sin (ar) ax 


7 3 5 7 9 
334. f “22 ae = 2 - a 








x x 
Agi oh 5] 7 pe Tbe Ob whe 








sin (az) , _ atz® aby alg a%x? 
335. | fee Ot HO ae ChiReEL aoe STL Yea) Gb co 


4 6 8 


Up, HF, 
ale esl | 











COS x x? x 
336. | . dx = loge — 5a, +g. 





cos (az) e ara? ate a’z® ata? 


FORMS INVOLVING INVERSE TRIGONOMETRIC FUNCTIONS 


zsinotia2+ V1 — 2? 


338. [sin x dx 


339. | cost ae = zcos2— V1 — 2x? 
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INTEGRALS (Continued) 


348. 


340. [tan xdx = x tana — 4 log (1 + 2?) 

341. J cot xdx = xcot12 + $ log (1 + 2?) 

342. | sec adx = xsec! a — log (4 + Vz? — 1) 
343. [ese xdx = xesea + log (x + V2? — 1) 
344, [vers adx = (%—1) versa2+ V2a — 2x? 
345. [ sino : dz =% sin = + Va? — z?, (a > 0) 
346. J cos : dt =% noe! — Va? — 2, (a > 0) 
347. [tan = dz. = % tan@!= - 5 log (a? + x?) 

i 


cot! - dr = 4% cot"! = a 5 log (a? + x?) 
349. / (sin—! x)? dx = x (sin~ 2)? — 22 + 2-V/1 — 2? (sin 2) 
350. / (cos! x)? dx = x (cos~! x)? — 22 — 2-V/1 — 2x? (cos7! z) 


351. [= sin-! 2 dz = 3[(22? — 1) sin a4 +avVi1 — 23] 

















352. [« sin”! (ax) dx = am [(2a2x? — 1) sin! (ax) + az V1 — a?x3] 
B00. J: cos! x dx = 14{(247 — 1) cos 4 — a V1 — 2) 
Es 1 = eee 
OD4..4) 2 COS 4 (At) Gn = La [(2a2x? — 1) cos! (ax) — ax V1 — a?x?] 
. a gt] gin7! x 1 antl da 
355. 2" sin* de = Wie = ee ee 
ree fe ae a ant) dx 
356. [= sin ax) dz = met sin (ar) — esl ee ae (n # —1) 
“2 x"T1 eos! x 1 antl da 
357. | cos !adzr = Rete Teel = 
grt = a antl da 
358. [e cos! (ax) dx = ni °° 1 (ax) + ah ee aaa (n # —1) 
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INTEGRALS (Continued) 
359. al Rae 


360. an! (ag) da-= ani j tane 1(ar) — 5 a A [z T+ ate? (n # —1) 


362. 





il grt 
e600 Lae = Sota t oes f aa 


sin es .C a ee. _ sinzie 
og a 





363. 6 


361. ee ‘ade = 5 (1+ 2°) cot to +5 


—1 = qs Re Gena 
so, f 2) dy = a tog (+ V1 os (ax) 











Ho x 7 
365. [ea = 5 log « — ar — oe (ax)? 
= oe (ax)> — — (ax)? — 
306. it a dt = — : Cos 7 (da) nae a7 vs 
2h [=e = log x — J log (1 12) — an 2 
368. j= dx = — * tan (ax) — Jog * we 


FORMS INVOLVING TRIGONOMETRIC SUBSTITUTIONS 


oor [ sin) de = 2 [#7 a). ra (: = tan5) 


Ry 
370. | Hos x) dx = 2 [7G ES : i oe (2 = tan 5) 


du : * The square roots appear- 

[1 epee: (u = sin 2) ing in these formulas may be 

plus or minus, depending on 

the quadrant of x. Care must 

[ico =; (u = cos x) be used to give them the 
V1 = a proper sign. 








Wl Wie [ain x) dx 


Il 








oiee [ Hoos dx 


(w = sin 2) 


¥ : - ee du 
Blokae sin 2, cos 2) dz = , 1 —%*) ——__5 
fu yas = f fu VI) 


ety | 
374. | tooin , Cos 2) dz = 2 [1G ioe 5 7 =) i hee (2 = tan 5) 








1 ‘ 
375. es = ara pile + blog (a 008 2 + 8 sin 2) 
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INTEGRALS (Continued) 





dx 1 : 
376. i ao a? + pe lax = b log (a sin x — b cos x)] 
LOGARITHMIC FORMS 


377. [0 2 at =azlogx—2 


2 


2 
378. [ vtog2 ae = F logs — > 


3 3 
379. [ 0g 2 ae = 3 loga — > 


9 
b V4ac — b? pen ZOE tO 
(2 + x) log X — 2a + = a tan Cea Eaa 
(b? — 4ac < 0) 
or 
380. / (log X) dx = ( x) co /b? — 4ac Poe ale 
elena ai Ea gaa Ae tae ans 
(b? — 4ac > 0) 
where 


X=a-+bre+ cx? 
q gPtl gPtl 1) 
: p pe ee i , x 
381 fe log (ax) dx ae og (ax) (aE (p 
grt 2¢ grte b grt 
382. [ 2" log X de = Tae ta) EOE ee y de 
where X = a+ ba + cz? 





383. / (log x)? dx = x (log x)? — 2x log x + 2x 

384. / (log x)" dx = x (log x)" —n / (loge) dx: (n # —1) 
] % 1 

385. [er an Soro dog aie= 


de (log) 7. loz s)* 
386. | Sp = 108 log 2) + 10g 2 + Trot Vissi 











dx 
387. I; ae log (log x) 








a herorar)® —~ (i— 1) (logy)? 
Ut ce m+ 1 Hoe he 
OA igen | Go ior in =f,) dora 





log x 3 1 
m+1 (m+ 1)? 
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390. [> logiads = x™t! | 


INTEGRALS (Continued) 


m+1 n 
391. [ 200s te — z (loge) — ae i [ 2-doe ma lard! Copel ca at 





392. if sin log x dx = 4x sin log x — 32 cos log x 


393. / cos log a dx = 3x sin log x + 32 cos log x 
EXPONENTIAL FORMS 
394. il e* dx = & 


395. hoe dx = —e” 
396. i C02 = a 
a 


397. foe dz = 7 (ax — 1) 


























ee ae Ak 
a a 
398. / ae dx = Ke 
ax Lis mia? 
q ” (“Ga — lar 
az 
e 1 et a en 
rete eae. 
401. a. of ee 
a a} &£ 
402. — log (1 + e): = loe-——_; i 7 e 
is a 
403. [a a ber = a = = log (a + be?*) 
dx 1 tlre a 
404. | = bee 7 at tan i(c ‘), (a> 0,10 acu) 
Vac Vaem — Vb 
2m Vab © Vaer® + Vd 
or 
da ie is 
405. l= pe aes tanh! ( 1 ) 
or 


a 
- — = coth (/2e ) (a> 0, b> 0) 
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406. 
407. 


408. / ée* sin (bz) sin (cx) dz = 


409. 


410. 


411. 


412. 


413. 


414. 


415. 


416. 


417. 


INTEGRALS (Continued) 


ib (at — a-*) (log a)dv = at? + a> 


i! e* sin (bx) dx = 


Fe 
ie 
le 
flee 
ie 
IP 
ie 
fe 
je 


* sin (bx) cos (cx) d 


e**[a sin (bx) — b cos (b2)] 





a? + 6? 


e*[(b — c) sin (b — c)a + acos (b — c)a] 
Zi 00e EC) 7] 
_ &[(b + c) sin (6 + c)x + acos (6 + c)z] 
2[a? + (6 + c)?| 


_ &“lasin (6 — c)x — (6 — c) cos (6. —.c)2] 
- 2 |Get (0 = | 
A ela sin (6b + c)x — (6b +c) cos (6 + c)z] 
21@? SE (bec )7| 














** sin (bz) sin (ba + c) dx 


=cosc  e*lacos (2b2 + c) + 26 sin (2b2 + c)] 
OF, eae 2(a* + 4b?) 





* sin (bx) cos (bx + c) dz 


—e* sinc 4 e**[a sin (2bx + c) — 2b cos (2bx + c)] 











2a 2(a? xe 4b?) 
cos (bx) dx = Foi [a cos (bx) + 6 sin (62)] 

Srtbi== 6) Sin, (Ose) aoe be 
cos (bat) cos (ex) de = “1 = 9) ae i = ce a 





e*[(b + c) sin (6 + c)z + a cos (6 + c)a] 
7 2a? + +c) 


* cos (bx) cos (bx + c) dx 


e* cosc _ e*[acos (2b4 + c) + 2b sin (2bx + c)] 
2a (a2 + 4b?) 








* cos (bx) sin (ba + c) dx 


a2 nbn dr "= 


aCOSm 


bx dz = 








_ e sinc ih e**[a sin (2b2 + c) — 2b cos (2ba + c)] 


2a 2(a? + 4b?) 
Fe me | (a sin bx — nb cos ba)e™ sin"! ba 
+ n(n — 1)b? i; 6 asin” 7 bz ae | 
1 


(a cos ba + nb sin bx)e** cos”! bx 


+ n(n — 1)b? J e** cos” * bx dc 
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INTEGRALS (Continued) 


1 


: m ae: 
5) xz™e*(sin x — cos xz) — > / geen Las 


418. | ze sin x dx = 9 


+ = i) a” 'e” cos 7.02 


,asin bx — b cos bx 
(is eal 


= emer 








- ae i} x”—1¢e%*(a sin bx — b cos bx) dx 
419. i xe sin bx dx = se 1 i 
ma eee |; x” sin (bx — a) — 0 x”! sin (bx — 2a) 
ae DE eae we sin {bx'— (m + 1a | 


where a +b V—1 = p(cosa + V —I1 sina) 


i) 
420. / x2”e* cos x dx = 5 x™e*(sin x + cos 2) 


m ; m a 
=o zg” 1e* sin x dx — 9 / z™—1e" cos x dx 


, acos br + b sin bx 
a? + b? 


Dp 





. ee / x" 1e"*(a cos ba + b sin bx) dx 
or 


421. / z™ e* cos bx dx = 1 - 
ee |; x” cos (ba — a) — 2 x™—1 cos (bx — 2a) 
=r nee oe 
a oe nan = ; cos (ba — (m + 1a) | 
where a + b V—1 = p(cosa + V—1 sina) 





422. | e% sin (bx) cos (cx) dx = 


= [(a sin (bx) — bcos (bx)) cos (cx — a) — csin (bx) sin (cx — a)] 





where p = ~/(a? + b? — c?)? + 4a%? 
pcos a = a? + b? — c? 
psina = 2ac 


423, / e* cos” x sin” x dx 


e** cos” 1 a sin" {a cos x + (m + n) sin x} 


(m + n)? + a? 











na : 
— Gn 4nd? ak / e* cos" 7 *'e sin®-" a dz 
mee 
fe Le ae Me ae e* cos Seine et de 
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INTEGRALS (Continued) 


423. (Continued) 


424 


425 


426 


427. 


428. 





- dx 

sin” x 
Cs 

—— dz 


Ee” tan 27 dx = 6 


or 
e** cos” x sin"! x{asinxz — (m+ n) cos x} 


(m + n)? + a? 
ma 


+ a dont a / CP COs eine ve. Oe 
a (n — 1)(m + n) 
(m + n)? + a? 
or 
e* cos™ ! x sin"! x2(a sin x cos x + msin? x — n cos? x) 
(m + n)? + a? 


i! e* cos” 2 x sin” x dx 











e* cos” x sin”? x dx 





m(m — 1) 
(m +n)? + a? 
n(n — 1) 

+ Gm + ny? + a 
or 
_ ecos*— nisin” | g(a cosiz sins mn sin? 2 — 7% cos? 2) 


ie pers a2 
m(m — 1) 


+ (m + n)? + a? | e* cos”? a sin” 2 x dx 
(n — m)(n +m — 1) 





-b 


i e* cos” x sin”? x dx 

















+ Geen) Ee CU COs” Str a 2 dr 
oe _ _ e{asins + (n — 2).cos 2} 
= (n — 1)(n — 2) sin™ 12 
a® + (n — 2)? ee 
a (n — 1)(n — 2) J sin™ ?2 Of 
_ _ e{acosx — (n — 2) sin x} 
Costa (n — 1)(n — 2) cos” 1 2 


a? + (n — 2)? ee 
x (n — 1)(n — 2) J cos*”* 2 





dx 


tan” #7 
n—1 





= | e* tan” 12 dz — i) e* tan” * 2 dz 
n—1 


HYPERBOLIC FORMS 


/ sinh x dx = coshz 


[ cosh x dx = sinhz 


429. i tanh x dx = log cosh x 


430. 


431. 


432. 


‘) coth x dx = log sinh x 


fi sech x dx = tan™! (sinh 2) 


/ esch x dx = log tanh (5) 
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INTEGRALS (Continued) 


433. [« sinh x dx = x coshz — sinh x 
434, / xz” sinh x dx = xz" coshz — n i! z”— cosh x dx 
435. fs cosh x dx = xsinh zx — coshz 


436. i x" cosh x dx = x" sinhz — n / xz”! sinh x dx 























437. | seoh z tanh x dx = — sechz 
438. / esch x coth x dr = — eschz 
nee _ sinh 2x _ 2 
439. [ sin 2d2 = me ae 
es sinh”*! xz cosh”! x 
mtn 
dai 1 ; m n—2 
+2=> | sin weoehs x dx 
440. / sinh” x cosh" 2 dz = or 
if Shes m—1 n+1 
Reo sinh xz cosh"T! x 
dL Gaters 1 ; m—2 n 
Sar sinh”? x cosh"zdz, (m+n# 0) 
v4 1 
(m — 1) sinh”! & cosh"! « 
mtn—2 dx 
7.) in — 1 lam cosh” a’ (m1) 
dx 
441. - = or 
/ sinh” x cosh” x 1 
(n, — 1) sinh™* z'eosh** + 
mt+n—2 dx 
i n—1 lar x cosh”? z’ (n # 1) 


442. [ tank? « dx = x — tanhz 


tanh"! 
a =r [tantr-* x da, (n # 1) 


443. [ tank 2 ax = — 
444, J sech? xdx = tanh zx 


445, J cosh? x dx = sone +5 


446. J cote dx = x — cothz 
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447, 


448. 


449, 


450. 


451. 


452. 


453. 


454. 


455. 


456. 


457. 


458. 


459. 


460. 


461. 


462. 


463. 


464. 


INTEGRALS (Continued) 




















n—l1 

J cothm ede = — 2 + f cote ear, (yal) 
| cseh?2 dx = — ctnhz 

‘ : _ stah(m+n)x¢ sinh (m — n)x 
J sinh mz, sinh nedz = Sami Th Gee (Me) 
/ cosh mx cosh nx dx = a eee + at mae, C573) 
/ sinh mz cosh nz dx = sea a IR “- oS nO, (Nie) 

d 7 : be =, 
/ sinh7! . dz = zx sinh“ KE Vx? + a?, ta > 0) 

2 2 a 
[ esine? de = (F +) sinh 2 — Va a, (a> 0) 
, grt ; if grt 

fe sink de = 7 sinb's — 5 f ay a, (n 4 —1) 


ap oe 
2 cosh, + oe Va? — a?, 
/ cosh7} = ot = = or 
4b —— ne 
x cosh! 3 + V2? — a?, 


2x? “=: 


/ x cosh! = dx = 
a 


(cosh : > 0) 


(cosh § x 0), (a > 0) 


a? A en fe 
cosh! = peg (a? — a?)2 





n+ 1 grt 
fe cosh”! a dz = Fes cosh™! x —t 1 le (a? — DY Saad 


=p art Ae Saee: 
[tank S de = 2 tanh at 9 log (a aoe 


=~ oe eee 
[ cot € de = 2 eoth* = + 5 log (x wy, 





( 
( 





























2— q? x ax x 
[ etant Fae aie, 9 2 tanh™* 7 + 5? (| 
n+1 i grt 
|e tanh «ae = eae ee aren ify ors 
2 L ax z 
[ ecoth Zar = * 5 COBDS ain ot (3 Saal 
grt 
[ w coth*x de = 2 coh 2 + = a 4/25 


/ sech—! 2 dx = x sech! 2 + are sin x 


A-223 





<) 


(n # —1) 
(n ~ —1) 
(n ¥ —1) 


DEFINITE INTEGRALS 
x? 


5 sech7! x — 5 (1 — x?) 


465. / x sech"! x dx = 


n+1 an 


466. fo sech” +47 dz = oe sech7! 4 + iy f Gd — 2h dz, (n # —1) 


467. / esch7! 42 dx = xesch !a2 + al sinh! x 


2 
468. Je esch~! x dx*= a esch7! a + ; a Q/ 1 Hix? 


Aye a ey cre ee oa (a = 
469. [« esch 1 & da = 73 esch eto | a (n # —1) 


DEFINITE INTEGRALS 


1 n 
o 1 a = 
C2 1 n—1 ( , 
470. if g" te dt = / (ioe :) dx = 1 ll See ae 
0 0 x n i ise 
i m 


= 1(n), w= 0, —le—2, —3;, 2. (Gamma Function) 
‘ n! 
n —t = S78 LONE COSA = - a A 
471. [ it di (log p)* ack | Pa FR Me and p > 0) 
T'(n) 
472. WIG (atl)? hes te! Se he 
72 i (te dt @+p* (n>0,a> —1) 


Oy A RO WL ay 
473. i xr (10s +) hr en Ay Tt (m > —1,n> —1) 


474. [(n) is finite ifn > 0, '(n + 1) = nI'(n) 


7 
sin 1 


476. T'(n) = (n — 1)! if n = integer > 0 


475. T'(n) -T(1 — n) = 





477. T(4) = 2 | e? dt = Vm = 1.7724538509 .. . = (—D)! 
1 Tee aly. tomy = a 
478. r(n + 5) Abel om as Vx, where n is an integer and 
> 0 (see values of I'(n) at end of integral table) 





1 
479. | z™—1(1 — x)""1dxz = Bim, n), (Beta function) 


T'(m)T(n) 


480. B(m, n) = B(n, m) = ile where m and n are any positive real 


numbers 


eer ame RR ale NTU PRN 
481. [ ame iz We em - | (1 +a)" ~ T(m +n) 
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DEFINITE INTEGRALS (Continued) 





: in es pee Le) 
492. | (@ — 0) (b — 2)" dz = (b — a)™*™1 [one 
(m> —-1,n> —-1,b> a) 


i ie oe J 
ey BS m—1 





[m > 1] 
. dx 
484. i G + 2)a? —=— 7 CSC PT, ee 


. dx 
485. ‘k G — a)2? = —7 cot pr, [p < 1] 


Be Oa T 
ah i 1+2  sinpr 


= (71 —-p) = a1(p) ECL <p), (Or pi! 








2 ».m—1 
gz. [4 se ae [O<m<nl 
0 


1+ 2” . mr 
n 
a+l at+l 
eel oes tie) 























“ 2° de a+l 
Se ee T() 
1 
(a> -1,5>0,m>0,c> “F>) 
+ dx 
489. a 
erence ‘ 
PG as Tae : oe 
490. | 4g 9g ifa>0;0,ifa-0;—- p> ifa<0 
: 3 1 [2 mone ge Tats Phen emcee 
491. [Lee - aan = 5 (a? — 2°)? dx = 5-4-6. mee es a 
(n odd) 





in m+t+i1n+2 
= qmt+ntl 
2° B( eo ) 


492, i orrGt = 2) n= 
0 
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493. 


494. 


495. 


496. 


497. 


498. 


499. 


500. 


501. 


502. 


503. 


504. 


505. 


506. 


a/2 
i) (sin” x) dx = (2-4-6-8 ee 
0 


DEFINITE INTEGRALS (Continued) 


a/2 
if (cos” x) dx 
0 


or 
DeBoer eee) 
9’ 


9 <4)..6 <86e GH) (n an even integer, n ~ 0) 





or 


(n an odd integer, n ¥ 1) 





VB ore 0) 
or 


Vat 


Wy Nn 4 
nice) 





“5 ) 





(n> —1) 








[7 BRES = 5 ifm > 050, if m = 0; — > ifm <0 
z 2 2 
ie COs x ee 
co 
ie tan x dx ae 
See 
iB sin az - sin. ba dx = [ cos ax - cos bx dx = 0, (a ¥ b; a, b integers) 
0 
fr [sin (ax)][cos (ax)] dx = I [sin (ax)|[cos (ax)] dx = 0 


I, 


f 


f 
f 
i 


| 


[sin (ax)|[cos (bx)] dx = » if a — b is odd, or zero if a — 6b is even 





a” =m 


sin x cos ma dx 
x 





= 0, if m< —lorm > 1, 


in ax si 
a ones hos EG 


us 
5 T 
sin? ma dr = / cos? mz dz = 5 
0 


sintadz 7 








x? 2 
Cos mx a es 
42 dx 9 e€ 


[cos (e*) dz = i sin..(2?) da = LE 


0 


“SI 0) 5 .f)° Gosunaa = aa 








2 
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Ve Jo Wz 


507. 


508. 


509. 


510. 


dll. 


512. 


513. 


514. 


515. 


516. 


ol7. 


518. 


519. 


520. 


DEFINITE INTEGRALS (Continued) 




















i ona ddealh = LSC ay meme 
ag debe cose 47 a 
. da x rT 
[ at+bcosx /q?—b? (a> 62 0) 
20 dz 2 Dae : 
[ l+acosx V/j]—q? (a? < 1) 
i cos ax = cos ba ie tree 
a 
is -2 
a? sin® x = bcos? | -2ab 
dx 7 (a? os b?) 
he (a? sin? x + 62 cos?x)? — Aas? (a, b > 0) 
je sin”! z cos™ !adzxr = 5 B (5 3) m and n positive integers 
a/2 : og Abs 6 . . (2n) 
2n+1 rf) = = 
[ (sin ) dé i TOnee iy (i: SAL DAS 9g) 


a/2 “ 
if (sin2” 6) d6 = 
0 





a/2 3 
| Vere dee ee) 
0 


[Ta] 


a/2 T 
/ (nee) ip eee Pt 1) 
0 


f 


tan! (ax) — tan! (bz) Ae 


hr 
2 cos SS 





* 5 log i” (a, b > 0) 


b 


1°3-5 +... (Qn — 11) [a Ne 
Da (On) (5) (Q-==1e 203950. 2) 


b 


b 


The area enclosed by a curve defined through the equation x° + y° = a¢ 
where a > 0, ca positive odd integer and 6 a positive even integer is given by 


1(®) 


es 


pe i} / i! zh ly™—1z"—1 dv, where R denotes the region of space bounded by 
R 


Pp 
the co-ordinate planes and that portion of the surface () +( 


a 


Zz 


denote positive real numbers is given by 
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] 


b 


3 


) = 1, which lies in the first octant and where h, m, n, p, q, k, a, 6, ¢, 


520. 


521. 


522. 


523. 


524. 


525. 


526. 


527. 


528. 


529. 


530. 


531. 


532. 


533. 


534. 


5395. 


DEFINITE INTEGRALS (Continued) 
(Continued) 


z 
k 


(ee jp Soi pee OTe 





OM Oe een Dr 
i ina SER oes (a, b > 0) 
0 a 
: r ("=") 
n p—ax? * Pen 1 > ona oO) 
f x"e dx Te) P 





pe p 
4 —arz? as Ay en me 1 
il e de = 52Va = 520 (5) (a > 0) 
i! ze dz =} 
0 
© Vr 
20-2? eee 
[ eC ae 4 
= = lS =D. =e on — 1) i 
2n p—ax? — 
[ Ue dx ontign a 


D) iy (a = 0) 
[ en Vx dx = ee ie 
2n Vn 
i) Cae s ae 
ower, Nn 
[ e* cos ma dz = wat (a > 0) 
i) e™ sin ma daz = aca (a > 0) 


i xe~*[sin (bx)| dt = Gr (a > 0) 


~ 2 _ p2 
[ xe“ [cos (bx)] dz = CESDL (a > 0) 
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DEFINITE INTEGRALS (Continued) 








~ ! ee Note he h\n+1 
536. fi ste“*[sin (ba) de = aa i ee Be — Yale me. 0) 
oa (Gis ! — 7h)rti hh) n+1 
537. [ ae—“*Ieos (ba) de & LG Fe pr CEE SS S06) 


538. i ee ade = cot * a, (a> 0) 
0 


Le 


539. Da 


Ba) 
e *** cos ba dz = e 4a? (ab ¥ 0) 


540. e~ toon dp gin (¢ sin d) dt = [I'(b)] sin (bd), (6 >0, - ; Cae A 5) 


542. ?—! cost dt = [I'(b)] cos (5) (Or br 1) 


2 


i 
I 

541. iG e tees #71 cos (¢ sin d)] dt = [I'(b)] cos (b¢), (6 >0, - 5 <¢o< 5) 
i 

543. / 


. #—1 (sin t) dt = [I'(b)] sin (3) (0<b<1) 


t 
544. / (log x)" dz = (-—1)" -n! 
0 
1 $ fe. 
| V4 
545. / (log 1) dx = om 
1 1\-3 = 
546. if (10g *) dx = Vr 
0 v 
1 1 n 
547. A (10g £) dx = n! 
0 4 0 
1 
548. / xz log (1 — x) dx = —? 
0 


1 
549. i x log (1+ 2) dx = 7 














550. [ pSe- -£ 
ssi. f° °8* de = - © 
552. [ eee -F 
553. ff toe (7+2). 2 -F 
554. ae 
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599. 


596. 


597. 


508. 


599. 


560. 


561. 


562. 


563. 


564. 


565. 


566. 


567. 


568. 


569. 


570. 


DEFINITE INTEGRALS (Continued) 


1 n 
fe » | 108 (=) | (ioe es Se the Hea a 


(m + 1)*tV 





[PER = tog (FF) (pick ce), sae teen) 


log x qt+1 


| -x- 
* flog (3) 

e +1 an 
2 log (% fo) ae = 3 


a /2 F a/2 T 
[ log sin x dz = ip log cos 7 dz = — 5 log 2 
0 0 


a/2 1/2 
i log sec x dx = / log ese x dx 
0 0 





I 


Tv 
5 log 2 
* , Te 
if “lor sin 2dr = — “7 log 2 
0 
a /2 
H sin x log sin x dx = log 2 — 1 
0 


a/2 
if log tan x dz = 0 
0 

















7 eee : 
[ log (a + bcos x) dx = wr log iG x af: ? } (a= 
ie dx 
0 coshax 2a 
is ede 7 
0 sinhax 4a? 
es —azr a 
if e cosh br dx = =>» (0 < |b] < a) 
pe b 
are sinh bx dx = “3-—>» (O = [bl a) 
1 et a a? a x4 
le fe oe Oe ee a at ay eae eae 
where y = lim (1 +5 +3 + Ses +5 — log) 
= O.6772lofes. 5 





ig dx 1 1\’ lees 
Wee eG) ++ (53 ’ ke 





sO 
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(0< 2 < mo) 


|, if k? al 


DEFINITE INTEGRALS (Continued) 


sy ae an ats 7 1\2 1.3\2k4 
sm. [ Vi= Fsinte de = 5 [1 - (5) a (54) 5 


. . 2 [6 


572. [ e* logade = —y = —0.5772157.. . . 





573. / ( : -- *) emis y=: OISTT21S7T= +: [Kuler’s Constant] 
0 





1 
bei | 1 es 
574. [ =( —e *) ax = Y= O077 2101 225: 
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*GAMMA FUNCTION BESSEL FUNCTIONS J,(x) AND J,(x) 
(Continued) 


oO 
Values of [ (n) = ip e-*ze"-Idz; T(n + 1) = nI(n) 




































































T (n) T (n) : 
Pt | Joe) St(z) | ct | Jo(z) IG) oe So) SI) 
1.00} 1.00000 ]| 1.25 il 88623 | 1.75 | .91906] 10.5 1469 —.1655|14.5 | .0875 .1934 
1.01] .99433 | 1.26 i 88659 | 1.76] .92137] 10.6 1626 —.1487/14.6 | .0679 .1999 
1.02] .98884 | 1.27 1. 88704 | 1.77] .92376] 10.7 1766 —.1307|14.7 | .0476 .2043 
1.03] .98355 | 1.28 1 88757 | 1.78 | .92623] 10.8 1887 —.1114/14.8 | .0271 .2066 
1.04| .97844 | 1.29 ihe 88818 | 1.79 | .92877] 10.9 1988 —.0912/14.9 | .0064 _.2069 
1.05] .97350 | 1.30 1 88887 | 1.80] .93138 ne ees See 
1.06] .96874 | 1.31 ie 88964 | 1.81 | .93408] 3779 2167 — 0271 
1.07| .96415 | 1.32 whe 89049 | 1.82 | .93685] 37°3 2183 — 0052 
193] B82 | 138 83 | cami [SE] gg] ait 0188 
1.09] .955 ihe ‘ ; ; 11.5 2150 0380 
1.10] .95135 | 1.35 the .89352 | 1.85 | .94561 . LOT 
1.11] .94739 | 1.36 1. 89468 | 1.86] .94869] 11.7 2032 = .0791 
1.12] .94359 | 1.37 tf, 89592 | 1.87 | .95184] 11.8 1943 = .0984 
1.13] .93993 | 1.38 ile 89724 || 1.88 .95507 | 11.9 1836 =. 1165 
1.14] .93642 | 1.39 ily 89864 | 1.89 | .95838| 12.0 1711 .1834 
pei 1570 1488 
1.15] .93304 | 1.40 ae 90012 | 1.90] .96177] 12.2 1414 .1626 
1.16] .92980 } 1.41 ily 90167 | 1.91 | .96523] 12.3 1245. 11747 
1.17] .92670 | 1.42 te 90330 | 1.92 | .96878] 12.4 1065 .1850 
1.18] .92373 | 1.43 ily 90500 || 1.93 | .97240 
1.19 .92088 | 1.44 ba 90678 1.94 -97610 T7o(z) = oe - HENS op Rees ee 21.212, 24.352, 
=0:2= 16, 1 1 
1.20] .91817 | 1.45 it, ose |1.95| .97988 |7' peat sat 
1.21] .91558 | 1.46 ie 91057 | 1.96 | .98374 
1.22 91811 1.47 ig 91258 1.97 -98768 BESSEY, FUNC 
3 F i. the 91466 || 1.9 99171 T 
1.24] .90852 | 1.49 1. 91683 | 1.99 | .99581 IONS 
| | 2.00 | 1.00000 FOR 
* For large positive values of z, I(x) approximates the asymptotic series SPHERICAL COORDINATES 
ears V= [ ey a ye 488 Lele ena: a jn(a) = Vx/2x Insp (a). nla) = Vx/2z Nnsp(2) 
is + Sasi 5184028  2488320z4 
Os | ete 0.0000 eg 
BESSEL FUNCTIONS Ji(x) AND Ji(x) -0.1] 0.9983] —9.9500 | 0.0333 | —100.50 —3005.0 
0.2| 0.9933] —4.9003 | 0.0664 | —25.495 —377.52 
G 5)’ G Sy, 0.4| 0.9735| —2.3027 | 0.1312 | —6.7302 —48.i74 
J at 2 Rec 0.6) 0.9411} —1.3756| 0.1929 | —3.2337 —14.793 
oz) 2 1 - (5 ]2- 93 ja-Qa- 0.8| 0.8967 | —0.8709} 0.2500 | —1.9853 —6.5740 
G) Qe 19 G:$4a8| 88000 | 8:83 | <b Sas =3.2088 
z cath, Baers 1.2} 0.7767] —O. : —1. —2.2689 
Su(0) as oS) ee Garg as, pee 1.4, 0.7039] —0.1214] 0.3814 | —0.7906 —1.5728 
© 1.6] 0.6247 +0.0183 0.4087 — 0.6188 —1.1682 
—1)kXntee 1.8} 0.5410] 0.1 : --0. —0.9111 
Jn(z) = SD (n= 0,1, 2,3,.. .) 
Feak n 2.0/ 0.4546] 0.2081 | 0.4354 | —0.3506 —0.7340 
= 2.2| 0.3675 0.2675 0.4846 = 0.2459 —0.6028 
J 2.4 0.2814) 0.30 : —0.15 — 0.4990 
a2 ECOMmELOm Z Jo(z (% apps es 2'6| 0.1983] 0.3296] 0.4058 | —0.0715 —0.4121 
th ya fae 5 ‘ "2991 rey 2.8} 0.1196] 0.3365} 0.3792 | +0.0005 —0:3359 
0.2 S7 72 2951 .0543 
: 3.0/ +0.0470}] 0.3300] 0.3457 | 0.0630 —0.2670 
o.8 er 2 7.8 |. 2882 08261 3.21 —0.0182| 0.3120] 0.3063} 0.1157 — 0.2035 
: ‘ : ; 3.4| —0.0752| 0.2844] 0.2623 | 0.1588 —0.1442 
0.5 4.0 |— = 7.5 2663 =. 13852] 3.6) —0.1229 0.2491 | 0.2150 0.1921 —0.0890 
0.6 4.1 |— = 7.6 2516 = =.1592] 3.8) —0.1610 0.2082 |} 0.1658 0.2158 — 0.0378 
0.7 £28\— - 7.7 2346 ©. 1813 
0.8 4.3 |— = 7.8 2154 =.20147 4.0} —0.1892 0.1634] 0.1161 0.2300 +0.0091 
0.9 J |= = 7.9 1944 2192] 4°29) —0.2075 0.1167 9.0678 0.2353 0.0514 
1.0 4.5 |- - 8.0 1717. 2346] 4.4) —0.2163 0699 |+0.0207 0.2321 0.0884 
eet ZIGY ae 8.1 1475 2476] 4.6) —0.2160| +0.0244 |—0.0226 0.2213 0.1200 
1.2 AN al | ome — 8.2 1222 .2580] 4.8) —0.2075| —0.0182 |—0.0615 0.2037 0.1456 
1.3 |= _ 8.3 0960 =. 2657 
1.4 45 = ~- 8.4 0692 [2708] 5.0| —0.1918| —0.0567|—0.0951 | 0.1804 0.1650 
5.2) —0.1699} —0.0901 |—0.1228 | 0.1526 0.1781 
1.5 5.0 |— = 8.5 0419 2731 as = = 
1.6 aie 86 0146 27a) 5-4] —0.1481| —0.1175 |—0.1440 | 0.1218 0' 1850 
7 52 }— = 8'7 |—‘o0198 berae 5.6, —0.1127] —0.1385 |—0.1586 | 0.0880 0.1856 
1/8 ae ae ms 8°83 |— 0392 9641 5.8} —0.0801 | —0.1527 |—0. 1665 0.0538 0.1805 
3.9 oat = = 8.9 |—.0653 — .25591 § | —0.0466] —0.1600 ]—0.1678 | +0.0199 0.1700 
2.0 5.5 |— - 9.0 |—.0903 .2453] 6.2! —0.0134| —0.1607 ]—0.1629 | —0.0125 0.1547 
2.1 5.6 - 9.1 ]|—.1142 23247 6.4) +0.0182| —0.1552}—0.1523 | —0.0425 0.1353 
2.2 5.7 = 9.2 |—.1367 21741 6.6; 0.0472] —0.1440]—0.1368 | —0.0690 0.1126 
2.3 5.8 = 9.3 |—.1577 .2004] 6.8} 0.0727] —0.1278]—0.1172 | —0.0915 0.0875 
2.4 5.9 _ 9.4 |—.1768 .1816 
CP | 6.0 — 9. — .1936 16 7.0 0.0939 | —0.1077|]—0.0943 | —0.1092 0.0609 
3 a 6.1 i ae — "2096 rae 7.2| 0.1102] —0.0845|—0.0692 | —0.1220 0.0337 
ere Ne 6.2 = 9.7 |—.2218 1166] 7.4 0.1215] —0.0593 | —0.0429 | —0.1294 +0.0068 
25ait |= 6.3 =e 9.8 |—.2323 0928] 7.6 0.1274] —0.0331]—0.0163 | —0.1317 —0.0189 
Dye | 6.4 = 9.9 |—.2403 .0684] 7.8 0.1280} —0.0069)+0.0095 | —0.1289 —0.0427 
ie Bs 10.0 |— 2459 0435 
eae re z 10.1 |—12490 10184] 8.01 0.1237] +0.0182| 0.0336 | —0.1214|—0.1111] —0.0637 
PaGy || 6.7 = ae oS Pears = nurs Taken from Vibration and Sound with the permission of Philip Morse, 
eh = 5G = 10.4 |—/2434 — ‘0555 Jeuthor, and McGraw-Hill Book Company, Inc., publisher, 
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HYPERBOLIC BESSEL FUNCTIONS SINE, COSINE, AND EXPONENTIAL INTEGRALS 





























Im(z) = i-™Jm (iz) (Continued) 
2.5 1.77852 . 28587 7.07377 02491 
0.0 1.0000 0.0000 0.0000 2.6 1.80039 25334 7.57611 02185 
27 1.81821 [22008 8.11035 .01918 
0.1 1.0025 0.0501 0.0012 2.8 1.83210 18649 8.67930 .01686 
0.2 1.0100 0.1005 0.0050 2.9 1.84219 . 15290 9. 28602 01482 
0.4 1.0404 0.2040 0.0203 
3.0 1.84865 11963 9.93383 01305 
CT. ovens yas het 3.1 1.85166 08699 10,6263 :01149 
: . . ‘ 3.2 1.85140 05526 11.3673 01018 
a: 848 02468 12.1610 .00894 
1.0 1.2661 0.5652 0.1358 = : 
12 1.3937 0.7147 0.2096 3.4 1.84191 00452 13.0121 .00789 
1.4 1.5534 0.8861 0.2876 3.5 1.83313 — ,03213 13.9254 .00697 
1.6 1.7500 1.0848 0.3940 3.6 1.82195 — .05797 14.9063 .00616 
1.8 1.9895 1.3172 0.5260 Siat 1.80862 — .08190 15.9606 00545 
3.8 1.79339 = © 10378 17.0948 00482 
2.0 2.2796 1.5906 0.6890 3.9 1.77650 — .12350 18.3157 .00427 
2.2 2.6292 1.9141 0.8891 
2.4 3.0492 2/2981 1.1111 4.0 1.75820 — .14098 19.6309 .00378 
2.6 3.5532 2.7554 1.4338 4.1 1.73874 — .156}7 21.0485 00335 
2.8 4.1574 3.3011 1.7994 4.2 1.71837 — .16901 22.5774 00297 
4.3 1.69732 — .17951 24.2274 00263 
3.0 4.8808 3.9534 2.2452 4.4 1.67583 — .18766 26.0090 . 00234 
3.2 5.7472 4.7343 2.7884 
4.5 1.65414 — .19349 27.9337 .00207 
oy Ss Bees a oeee 4.6 1.63246 — 119705 | 30.0141 100184 
318 preps 8.1408 52323 4.7 1.61101 — .19839 32.2639 00164 
: 9 : 4.8 1.58998 — .19760 34.6979 00145 
“a 11.302 9.7504 6.4224 4.9 1.56956 — .19478 37.3325 .00129 
4.2 13.443 11.705 7.8683 5.0 1.54993 — .19003 40.1853 .00115 
4.4 16.010 14.046 9.6259: 5.1 1.53125 — .18348 43.2757 .00102 
4.6 19.097 16.863 11.761 5.2 1.51367 — .17525 46.6249 .00091 
4.8 22.794 20. 253 14.355 5.3 1.49731 — .16551 50.2557 .00081 
ie eS ee Pre 5.4 1.48230 — 15439 54,1935 .00072 
; : 5.5 1.46872 — .14205 58.4655 00064 
5.2 32.584 29.254 21.332 5.6 1.45667 — 112867 63.1018 ‘00057 
5.4 39.010 35.181 go. 000 5.7 1.44620 = aia 68.1350 "00051 
5.6 46.738 42.327 31.621 5.8 1.43736 — 109944 73.6008 "00045 
5.8 56 .039 50.945 38.472 5.9 1.43018 — 108393 79.5382 “00040 
6.0 67.235 61.341 46.788 6.0 1.42469 — .06806 85.9898 .00036 
6.2 80.717 73.888 56 . 882 6.1 1.42087 — .05198 93.0020 00032 
6.4 96 .963 89 .025 69.143 6.2 1.41871 — .03587 100.626 .00029 
6.6 116.54 107.31 84.021 6.3 1.41817 — 01988 108.916 00026 
6.8 140.14 129.38 102.08 6.4 1.41922 — 100418 117.935 00023 
7.0 168.59 156.04 124.01 6.5 1.42179 + .01110 127.747 00020 
cos 202.92 188.25 150.63 6.6 1.42582 + .02582 138.426 00018 
7.4 244.34 227.17 182 .94 6.7 1.43121 .03986 150.050 .00016 
7.6 294.33 274.22 222.17 6.8 1.43787 .05308 162.707 00014 
7.8 354.68 331.10 269.79 6.9 1.44570 .06539 176.491 “00013 
: 427.57 399.87 327.60 7.0 1.45460 .07670 191.505 .00012 
2? Tel 1.46443 .08691 207 .863 .00010 
: z ant = Te 1.47509 .09596 225.688 . 00009 
Taken from Vibration and Sound with the’ permission of Philip Morse, 7.3 1.48644 - 10379 245.116 00008 
author, and McGraw-Hill Book Company, Inc., publisher. 74 1.49834 .11036 266.296 . 00007 
7.5 1.51068 .11563 289 . 388 .00007 
Te 1.52331 .11960 314.572 . 00006 
teu 1.53611 .12225 ST Gae pleats 
: : 12359 : : 
SINE, COSINE, AND EXPONENTIAL INTEGRALS es ree 19864 404.701 “00004 
; * sind 5. ; E08 Rea: 1 1224 440.380 00004 
ae iE ai Ke ib ae at 138637 "12002 | 479.322 :00003 
Z ee 8.2 Be ee aos pills 
: eo , e 8.3 1.60928 wii : : 
ee) fi Rad Salers) oo il 5 8.4 1.61981 + 10607 618.919 00002 
—o 
: : : 8.5 1.62960 .09943 674.264 .00002 
£ Si(zx) Ci(z) Ei(z) — Ei(—2) 8.6 1.63857 ‘09194 she : 714 -00002 
he 1.64665 .08368 . .0000 
On 0.09994 ~1.72787 | —1.62281 1.82292 8.8 1.65379 -Oreie ||) Size - 00002 
0.2 “19956 —1.04221 = -82176 ea 8.9 1.65993 -06528 . -00001 
0.3 29850 — .64917 -—. ; 1.66 05535 | 1037.88 00001 
0.4 139646 = (3788) :10477 70238 or ie ccoe See al Bp ar acai 
4.96 00001 
; .49311 — .17778 .45422 .55977 9.2 1.67205 .03455 123 : 
06 . 58813 — .02227 .76988 .45438 9.3 1.67393 .02391 peer .00001 
0.7 68122 10051 1.06491 37377 9.4 1.67473 01325 : .00001 
0.8 .77210 . 19828 1.3474 : - 1605.03 
5 1.67446 .00268 : .00001 
0.9 .86047 . 27607 1.62281 ere 8:6 1-673t6 7 ‘00771 1752.14 00001 
: .94608 .33740 1.89512 : ie 4 =eOr : : 
ey 1.02869 . 38487 2.16738 18599 9.8 1.66757 — [02752 | 2089.05 “00001 
D2 1.10805 .42046 ee Hae 9.9 1.66338 — .03676 2281.58 . 00000 
123 1.18396 44574 2.7214 
: 11622 10.0 1.65835 — .04546 2492.23 .00000 
“oe atte epee eae: 10.5 1.62294 — .07828 3883.74 .00000 
1.5 1.32468 .47036 3.30129 . 10002 11.0 1.57831 — .08956 6071.41 .00000 
6 1.38918 47173 3.60532 08631 1195 1.53572 — 07857 9518.20 .00000 
y ew 1.44959 -46697 3.92096 .07465 12.0 1.50497 — .04978 14959.5 00000 
1.8 1.50582 .45681 4.24987 .06471 
1.9 1.55778 .44194 4.59371 05620 12.5 1.49234 x -QL141 23565.1 -00000 
2.0 1.60541 42298 4.95423 -04890 13.5 1.52291 + 105576 | 58827.0 ‘00000 
Pik 1.64870 .40051 5.33324 .04261 14.0 1.55621 “06940 93193.0 “00000 
D9 1.68762 .37507 5.73261 .03719 14.5 10072 “OB554 {L47866. “90000 
2.3 1.72221 .34718 6.15438 .03250 
2.4 1.75249 | -31729 6. 60067 02544 15.0 1.61819 .04628 | 234956. .00000 


LAPLACE AND FOURIER TRANSFORMS 


LAPLACE TRANSFORMS 
These tables of Operations and Transforms were taken from 
‘‘Modern Operational Mathematics in Engineering’”’ by per- 
mission from the author, R. V. Churchill, and the publisher, 
McGraw-Hill Book Company, Inc. 
The operational method for solving differential equations 
makes use of the Laplace transformation which associates a 
given function F(t) with a second function f(s), so that 


f(s) = LIF} = iF e-“F (t) dt, 


where ¢t = a real variable, F(t) = a real function of t; F(t) 
t <0; f(s) =a function of s; s = a complex variable; pee 
See 


f(s) i is called the Laplace transform of F(t). 
F(t) can also be expressed as follows: 


1 et 
FW) =f", 


where a is chosen to the right of any singularity of f(s). 


FOURIER TRANSFORMS 


For a sectionally continuous function F(x) over a finite 
interval of the variable xz, in which the origin and a unit of 
length have been so chosen that the end points of the interval 
for z become x = 0 and z =7, the Fourier finite sine and 
cosine transforms for F(z) are defined and symbolized respec- 
tively as follows: 


S{F(x)} = fe RG) eintie de nacf (none Orie 1 2 








oy e"f(s) ds, 


C{F(z)} = ie Oe Oates ewe ey. Sees 


If the interval for F(x) is defined so that the end points are 
= 0 and zx = l, the substitution a = a makes possible the 


use of these tables with 
U - NnrZr 
fe F(x) sin ez dx 
U nz 
f F(a) cos 7 dz 


| 

VAIN AIA 
Q 

=—_—_ 

yy 

ale 
Seer 
—— 


Thus if F(x) = z for interval (0,1) 


1 n\n 
ff sin "2 az - 2s {7c} - = Sle fore 
0 l T aw? 


LAPLACE OPERATIONS 





F(t) f(s) 


1 | F() I ig e~"'F'(t) dt 
2 | AF(t) + BG Af(s) + Bg(s) - ‘ 
3 |F sf(s) — F(+0) 
4 | F(t) s"f(s) — s"-1F (+0) 16 
—_ sn -2R" (+ +0) — ON =40) 
, ; : 17 
fire dr 5 t(s) 18 
6 t Tr 1 
a f F(a) dy dr gt (9) 19 
t 
7 uf Fi(t — r)F3(r) dr = Fy *F Si (8) fa(s) a0 


8 | tF(t —f'(8) 

9 | mpd) LB epmr¢a) 
0 

10 [7 r@ i! I(x) dz 22 

11 | eF (2) f(s — a) 23 


12 | F(t — b), where F(t) = 0 ra 
when t < 0| *f(@) 
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LAPLACE OPERATIONS’ (Continued) 


F(t +a) = F(t) 


F(t +a) = —F(t) 





mag the foes rectification 


F(t) in No. 


of F(t) in No. 16 








n=l 


f(s) 


|m | cle 


—(n=1,2,+++) 
2 
Va 
st 


ath) (n = 1,2, °-- 


ae (k > 0) 
_ 

2=> ¢ 
I 

(s — a)? 





(6 —-a)* 
T(k) 
pa > 0) 

sete tc 

(s — a)(s — b) 

8 


(s — a)(s — 6) 





(s 


1 
(s — a)(s — b)(s — ec) 





s(s? + a?) 
1 
1 


Bae: 
(s? + a2)2 
2 


or-")(a) tn-1 
e y (r—nlm—D! 


(n= 1,2,°-> 







ee the rane rectification 





) 


* Here a, b, and (in 14) c represent distinct constants. 


"| o¢s) 
LAPLACE TRANSFORMS 

















f(cs) 


S(cs — b) 


a 
i e-"F (t) dt 
SAUTE a 


a5 — 6548 


a 
if e-"*F(t) dt 
0 


~Il+e* | 
4(8) 


1 — eo 


f(s) coth $ 


p(s) 


a8)’ a(s) = (8 — a1)(8 — as) 


* (8 — au) 


p(s) _ __ (8) 
(s — a)r 







































F(t) 
1 
t 
jn-1 
G—"1)1 
ef 
Vrt 
2 Vt 
T 
Qngn-4 
1-3-5 +++ (Qn —1) Vx 
tk-1 
eat 
tes 
1 = 
@-m" 
tk —leat 
rae (eat — edt) 
ae (aet — bebt) 
(6 — c)es* + (c — ade 
+ (a — bets 
(a — b)(b — c)(c — a) 
: sin at 
a 
cos at 
: sinh at 
a 
cosh at 


1 
a (1 — cos at) 
1 : 
=r (at — sin at) 
1 - 
En (sin at — at cos at) 
oe 
2a sin at 


1 ee 
2a (sin at + at cos at) 





34* 
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LAPLACE TRANSFORMS (Continued) 


f(s) 


s2 — q2 


(s? + a2)? 


s 
(s2 + a2) (s? + 62) 
1 
(s — a)? + b2 
oa 


3a? 
s3 + a3 


4as 
si + 4a4 


8 
st + 4a‘ 
1 
s4 — at 
s 
a. = as 
8a3s2 


(s? + a2)3 
1 (: =—1 
s s 


$s 
(s — a)3 








Vet A GEe 


wk bw 
Vsta 





8 — a? 


vs 
s + a? 
1 


v/s (s — a?) 
2 
v/s (s + a?) 
2 — a2 
(s — a2)(b + Vs) 
1 
4/3 (V/s + a) 
1 
(s+a)Vs+b 


pa—sat 





Vs (s — a2) (V/s + b) 


(ire) s 


3” +} 


Gis) 


gn th 
aes 
V/s 
pee = 
VstavVs+b 
T(k) 


(s + a)* (s+ b)* 


1 
(s + a)}(s + b)? 


(V/s + a+ Vs + b)% 


(a? # 62) 


(k > 0) 


(k 


> 0) 





t cos at 






cos at — cos bt 
b2 — at 








1 
3 e* sin bt 


e* cos bt 







; Sin aé sinh at 





(sinh at — sin at) 





2a3 
1 


Dai (cosh at — cos af) 






(1 + a%?) sin at — at cos at 






et dn 
In(t) = == AP (t™e-*) 






1 

















et (1 + 2at 
Wa ( ) 
if 
(er = eat) 
2 Vrs 


2t erfe (a V/t) 






— + gest erf (a v/t) 


ln eobeDenl Cis, ae 
Vit Va 0 
* eat erf (a V/t) 


2 24 fea 2 
ae tee 
AE 0 e’” dd 


et(b — a erf (a V/2)] 
— be>*t erfc (b V/2) 






es? dy 














es erfe (a V/2) 


e7+ erf (x/b — a Vt) 






=. 


t > ;) 
e2? [Fert avi - 1] ; 
+ et erfce (b Vt) 







n! = 
———— Han(V2) 
Pe ate 

n! 
pe Say Re 
/x (2n + 1)! merle 







ae~[Ii(at) + Io(at)] 


Vi eas, evhoton 
Tk -} 


2 
ot) 
a—b 
2 















mtorr 





, e~2I 1 (at) 





‘ en Bator, (<3: 





* Ln(t) is the Laguerre polynomial of degree n. 
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54 


75 


77 


78 


79 


80 


* H,(z) is the Hermite polynomial, Hn(xz) = er” 





LAPLACE TRANSFORMS (Continued) 




















F(t) 
(Vs + a + Vs)-2” Rigi fh 
VseVs+a Sd ae ay G at) 
1 
Teas ne) 
(a/ 2 2 = v 
So le (vy > —1) a’J,(at) 
“V/s? + a? 
1 
k Va k-h 
(8? + a2)k (k > 0) Toe x) Ti (at) 
(V/s? + a? — s)k(k > 0) fee Salat 
(s — ~/s? — a2)” rs 
iy laavat (» > —1) a’I,(at) 
1 Aaa (aN ae 
(s? — at (k > 0) was) Tx-4 (at) 
e7ks 0 when 0 <t <h 
8 ee { 1 whent >k 
errs { 0 when 0 <t <k 
g2 t—kwhent >k 
it) when 0 <t <k 
e7ke { (t — k)#-2 
a (> 9) FR eee 
1 — e-ke (on ee 
8 O whent >k 
1 1 + coth }ks S(k, t) = n when 
UPSD: C Serna (n — 1)k<t<nk(n =1,2,°° D 
0 whenO <t<k 
1 do ee a 6 et qn-l 
s(e** — a) when nk < ee (n + Dk ; 
1 M (2k, t) = (—1)*71 
; tanh ke when 2k(n — 1) <t <2kn 
(w=A,25 23) °) 
1 1 i(k 
when (n — 1)k <t < nk 
L tanh ka H (2k, t) 
1 28(2k,t +k) -—2s 1) 
Painhi ke when (2n — 3)k <t Son, = As 
t> 
1 Pet i le 
—_— when (2n — 3)k <t < (2n — 1)k 
s cosh ks (t > 0) 
creo ks 2S8(2k, t) —1 = 2n —1 
8 when 2k(n — 1) <t < 2kn 
a ae B coth — SE isin ke| 
sin t when (2n — 2)xr 
1 . SE 
2 1)\(1 — e-F 0 when (2n — 1)x 
(s? + 1)( e-T*) | cae. 
ae 
Bye Jo(2 Vk) 
8 
_k 
iis a ——= cos 2 Vit 
V/s Ta 
k 
— en BES cosh 2 \/kt 
V/s at 
ahd 
2° 1_ sin 2 Vit 
st awk 
1s ees 
= —— sinh 2 /kt 
a” Vak 
-' pol 
16 *w>0) G) 2 Fy1(2 Vid) 
eH 





a = 
dx Cea 


t In(z) = i-*Jn(ixz), where Jn is Bessel’s function of the first kind. 


* H(2k,t) = k + (r — k)(—1)" where ¢ = 2kn +7; 0 <r < 2k; n =0, 


pe eee 


81 


82 


83 


84 


85 


86 


87 


88 


89 


90 


91 


92 


93 


94 


95 


96 


97 


98 


99 


100 


101 


102 


103 


104 


105 


106 


107 


108 


LAPLACE TRANSFORMS (Continued) 


8 eer 


Ze *(u > 0) 
en kV8 (k > 0) 


1 -kV8 (k 2 0) 


& 


1 .-kvs (k 20) 


8 








ade kV8 (k = 0) 
—kvV/s 
Bere Yak Zi0) 
s(a + V/s) 
e—kvs 
————~ _(k 2 0) 
Vs (a + V3) 
ek s(3+a) 
V3(s + a) 
ea kV s?+a? 
a/s? + a? 
ea kV sta? 
4/3? — a? 
ea hi s?-+a?— 8) cet 
a/s? + a? a 
eke — en kV ata? 
ek st—a? — e-ke 
ave kV 8? +a? 
V3? + at (V8? + a? aa) ’ 
yo 


1 
3 logs 


5 log + (k > 0) 





Bt Gg > 0) 


log 8 
+1 
slog s 
at? +1 
“Jog (1 + ks) (k > 0) 


8—a 
Ls Spey 


* tog (1 + k%s?) 





log (s? + a2) (a > 0) 


J log (0 + a4) (a > 0) 


g2 + a? 
3? 

3? — a? 
32 





log 





log 
arctan LI 
8 


1 k 
— arctan — 
8 8 











LAPLACE TRANSFORMS (Continued) 





F(t) 
s t2 
ul ek? erfc (ke) (k > 0) eo (- ) 
4k3 
o) - Iy-1(2 VE) rl ve 
2 110 | = ot? erfo (ks) (k > 0) erf (& 
—— exp (- i) ee 
2V xt8 At i Vk 
111 | e# erfc (~/ks)(k > 0) Sas 
erfe (5) : nee pore 
t when 
1 k2 112 wa erfe (Wks) { (wt) whent >k 
a ( a) 1 1 
Vat 113. | = et erfe (Wks) (k > 0) a 
NE ke Ve V x(t + k) 
2 — exp (- iu) k nies = 
* a 3 114 | erf ae — sin (2k V4) 
— kerfe (=) ks 
2 Vt 
115 |—= =¢ ® erfe (+) e—2kvV/t 
— ek est erfc (« Vt + —) Ve Va 
2 vi 116* Ke(ke) { 0 when 0 <t <k 
+ erfe ( (t? — k?) % when t >k 
2Vt" | ii7 | Kok V2) a exp (- ©) 
ek est erfc (a Vt + ae) 
vi 11 1 ine K {aS 
i : Vie when0 <t <k 8 rie 1(ke) ; Vit + 2k) 
a tT o(ta t2 — as tt 1 
nt>k 119 fi V/s) i exp (- *) 
{ 0 ‘esi 0<t<k 
Jo(a \/t? — k?) when t > k : 
120 | —~ =¢ * (Z ) —rkK 
2V2. 
i 4 when0 <t <k vee ne 
Io(ax/? = 4) when t > k 121 | xe oe { i [t(2k — t))-4 when 0 <t < 2k 
when t > 
k—t 
Jo(a Vi? + 2k) 1228 | 6-¥Z; (ks) { aE ViGESS when 0 <t < 2k 
0 when0 <t <k 0 when t > 2k 
ak TA <n(z) is Bessel’s function of the second kind for the imaginary ar, t 
la — ke Acta Hh) * Several additional transforms, especially those inv nie other Bésecl 
Whentiisak functions, can be found in the tables by G. A. amends and R. M. Foste 
“ I*Pourier Integrals for Practical Applications,” or N. McLachlan and 
0 whenQ <t < by umbert, PG tee: ~~ le calcul spetecusae =: ‘In the tables by 
and Foste 
rai Ii(a Jt — k?) k <9, where g is oma peer po gustan ctr ai ne en 
whent >k 
0 when 0 <t <k 





when t >k 
V’(1) —logt [1”(1) = —0.5772} 
_ f rk) log 
ay lirer = ret 


eflog a — Ei(—at)] 


cos t‘Si(t) — sin t Ci(t) 


— sint Si(t) — cost Ci(d) 


2 log a — 2Ci(at) 


3 {at log a + sin at — at Ci(at)] 


a 

? (1 — cos at) 
2 

7 (1 — cosh at) 
1 Wane 

i sin kt 

Si (kt) 
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FOURIER TRANSFORMS 
FINITE SINE TRANSFORMS 














Sa(n) F(z) 
a 
ljf(n) = f F(x) sin nz dz F(x) 
0 (n = 1,2, * ¢ *) 
2 | (—1)"**f,(n) F(x — 2) 
3 1 x — 2 
n Fe 
4 (—1)s*1 2 
n 7 
1—(-1)" 
5 7 1 
2 nr 
64 Sein Se 2 when 0< 
n? 2 { r—2 init a/2 ac pe 
7 (=s1ao8 x(x? — x?) 
ni 6x 
8 1 — (-1)* x(x — 2x) 
ns 2 
x(—1)91 fl — (—1)9) 
4 n i ni = 
6 
10 | r(—1)" ia =) 2 
OS Bere Bal eat es 
12 | —" sinh c(x — 2) 
n? + ¢3 sinh cr 





FOURIER TRANSFORMS (Continued) 












































fa(n) F(x) 
n eee sin k(r — 2) 
ol ieee Rah Si ia sin ke 
= when n = 
14 ey Fe en melas) sin mz 
O when n * m 
15 | "(1 — (= 1)" cos ka] cos ke 
(k #1, 2, ) 
SSS a aad 
16 oo =a e€03 mx 
whennx¥m=1,2,°°° 
0 when n = m 
n mw sin kx z cos k(r — 2) 
iqreapge es ee 2k sin? kw 2k sin ke 
br 2 b sin x 
18 = (jb S = arctan oR ohare 
1 —(-1)* id 2 26 sin x 
19 ay, ai bn ({b] S 1) = arctan hay 
FIntirE CosinE TRANSFORMS 
Jte(n) F(x) 
wv 
1 |fe(n) = F(x) cos nx dx F(z) 
0 @ =-0, 1,)2; *) 
2 | (—1)"f-(n) F(x — x) 
3 |O when n = 1,2,°-+ ;f(0) =— uN 
ea 1 when 0 < « < 7/2 
4 = sin“; fe(0) = 0 { —1 when 7/2<a4<-7 
i (S30 ce 
Sit ee RD, cs > x 
(1) “oF xe 
6 ne Oe Ga Qn 
1 Gin) em 
7 7a) Fe(0) = on 6 
8 | 302 — — 6 += ED" 40) = = 
6) ie 1 om 
n2 + ¢2 ae 
1 cosh c(x — 2) 
10 | n2 + o2 c sinh cr 
k 
Tl areas ((—1)* cos rk — 1] eS 
(ez OF I, 25 <=) ) 
12 Seal tele =O(m=1,2,°°° sin me 
Sear ee) = m= 1,4, ) aa 
1 _ cos k(x — x) 
13 | j2 pp (k #9, 1,2,°° *) k sin kr 
14 |0 when n = 1, 2, 256 
VED) = S (m = 1, 2, + « +) | cos mx 


The following functions appear among the entries of the pre- 


ceding tables on transforms. 








Zz 
Ci(z) ii on Y dv; or sometimes defined 
oO 
as negative of this integral 
2 f oy d 
erf(zx) —_— e-»2 dy 
Vr 0 
2 eo 
erfe(z) |1 — erf(c) = i e-*? dy 
Vr Jt 
Taya ae rey panel 


nl dz” 
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Function Definition Name 

Ei(z) sae ZAG Bp or sometimes defined | See index for Sine, Cosine, and 

Exponential Integral tables 

eo e-? 
as —Hi(—2z) = ih — dv 
zx v 

\ 7 sin sin v 4 See index for Sine, Cosine, and 

Si(x) Exponential Integral tables 


See index for Sine, Cosine, and 
Exponential Integral tables 


Error function 


Complementary function to 
error function 


Laguerre polynomial of degree 
n 








DIFFERENTIAL EQUATIONS 


Special Formulas 


Certain types of differential equations occur sufficiently often 
to justify the use of formulas for the corresponding particular 
solutions. The following set of tables I to XIV covers all 
first-second and n’th order ordinary linear differential equa- 
tions with constant coefficients for which the right members 
are of the form P(z)e’? sin sz or P(z)e’* cos sx where r and s are 
constants and P(z) is a polynomial of degree n. 

When the right member of a reducible partial linear differ- 
ential equation with constant coefficients is not zero, particular 
solutions for certain types of right members are contained in 
tables XV to XXI. In these tables both F and P are used to 
denote polynomials, and it is assumed that no denominator is 
zero. In any formula the roles of « and y may be reversed 
throughout, changing a formula in which z dominates to one 
in which y dominates. Tables XIX, XX, XXI are applicable 


whether the equations are reducible or not. The symbol @) 


! 
stands for i ae and is the n + 1 st coefficient in the 


expansion of (a + b)”. Also 0! = 1 by definition. 

The tables as herewith given are those contained in the text 
Differential Equations by Ginn and Company (1955) and are 
published with their kind permission and that of the author, 
Professor Frederick H. Steen. 


TABLE I: (D— a)y=R 




















By wee _ asin sz + $ cos sx _ aie 1 ; ( -2) 
GPa Wan sx + tan = 
See P(r) 
3. P(z) ~*[p@+F@+ Py. +2] 
4, e’% sin sx* Replace a by a — r in formula 2 and multiply by er. 
5. P(az)er= Replace a by a — r in formula 3 and multiply by er, 
5 i " — 3as? 
6. P(z) sin ext = — sin ex | SEP) + apa Pw) +9 GigE ee bee: 
qeies (B)ak-252 st (F)at-aee stone 
+ PO-(z) eee 
(a2 + g2)k 
2as 3a?’s — FF 
— cos sz | ae® ste qnn eh cae Gra P (x) ++ 
Oe = (§)at-ses SRooG 
Ga? + oF P&-V(z) + +> | 
7. P(x)er* sin sx* Replace a by a — r in formula 6 and multiply by er, 
8. 692 zecr 
5 e*” COS 8x 
9. e#7 sin sx* a 
10. P(x)e% ett f PC) dx 
ere » e7 sins: [ee Pure) BG) |e ett oonien P’(z) , Piv(z) 

11. P(x)e%* sin sx - = 3 + 7 | or P(x) - a + is ae ee ) 

* For cos sz in R replace ‘‘sin’’ by “ "and ‘‘cos”’ by ‘‘— sin” = vm 


re 
Dae dz” Gals (m — n)InI =r ois 


SEER PAAR RILEY IR IA EN PTS SBE REL OTE A AEA TS NPE, 
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DIFFERENTIAL EQUATIONS (Continued) 


TLRS RIE EE SESE TILT RTT LR EE NI IIIS ES NYE ALO ATID NS AD RBS LIE Sy a RRR CNOA Np RTT IGEN 


TABLE Il: (D— a)*y=R 
R Up 
12. er 


ern 


(r — a)? 





1 
i * eet tat 
13. sin sz 7a? 3a? 


. 1 , C 2as 
[(a2 — s2) sin sx + 2as cos sz] = naingi sin (s2 + tan Ds = =) 














2P' vt 1 (n) 
14. P(z) Pee ap BEE i oro Gt BE) 
a a a an 
15. e'? sin sx* Replace a by a — r in formula 13 and multiply by er. 
16. P(x)er= Replace a by a — r in formula 14 and multiply by er’, 
: Fi a? — s? a’ — 3as? a‘ — 6a2s2 + s4 
¥ * a, Saeed DD eee ae , oe Se I AT 
17. P(x) sin sz sin oz | Pe) +2 apap @) +3 (a? + 8 P''(x) + 
ak — (5) ak-232 a (F)ak-ts4 Spas aes coe 
S(t) ; a2 —_ al 
(a2 fh s2)k 
2as 3a28 — 88 _, 4ais — 4as3 _,, ee 
+ cos sx laa P@ + tae Oh ae + 
(Nema Gort 
+ (k 1) (a? + 83)F IME) 
18. P(xz)er= sin sxr* Replace a by a — r in formula 17 and multiply by er. 
19. es= dx2e0z 
20. e@7 sin sx* — eoF sin sx 
$2 
21. P(x)es= ot ff Paz dz 
az gj nr i Pvi 
22. P(x)e2* sin sx* PINES [ P@ oP) Bt SPIV(z) _ 7PVi(z) tins 
s? s? s4 86 





e22 COS sx [= 2 4P'"'(z) 6PVY(zx) an “| 
- 2 a 3 7 ifn 
s 8 8 8 


TABLE III: (D?+q)y=R 























R Up 
23, er a= 
24. sin az* es 
25. P(2) 1[p@ -P@ 4 Pe. 4m EO .--] 
ee 
27 Payers [Pe - AP @ + a piP'@ - Pa) + 
re ial Ole Aba enim 

28, P(z) sin sz* a, [Pe = os P'"(2) + eaten Piv(g) + + 

hel (2A+1) go 4 Ce Cas mee ey he ij 

: 
a Cate ke oon = erg © oye 


Gites eee 
asin) as 





+ (-1)FH PCk-1)(z) + | 


TABLE IV: (D?+ b’)y=R 
az cos bz 
2b 


; in b Piz), Piv(z) _ , , ,] _ cos be _ Pe)... 
30. P(z) sin bat = OE kO) = |-"S f[e@ aye + |e 


29. sin br* - 




















* For cos sz in R replace ‘“‘sin’’ by ‘‘cos’’ and ‘‘cos”’ by ‘‘— sin”’ in yp. 
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DIFFERENTIAL EQUATIONS (Continued) 
Se eR A AC TE EI IEE I TE SEE TE EL ETE 


TABLE V: (D?+pD+q)y=R 








R Up 
er= 

rp —E———E 
31. eé a ance 

é (q — 8?) sin sr — ps cos 8x 1 A ( " ps ) 

. * = ——_—_—_—_—— sx — tan~! ——— 
32. sin sx (q — 8)? + (pay? r= " Toei sin { sx ee 
—-2 
33. P(x) 1 = [Pe ye 2 P(e ) ie ete yee 5 PERS PS Dorie (ay he soe 
pr — ("71 )pr-tg + ("Z?)pr-tgt — ++ 
+ (=I Po(z) | 
q” 

34, e'* sin sx* Replace p by p + 27, g by g + pr +r? in formula 32 and multiply by er. 
35. P(x)e"= Replace p by p + 2r, g by g + pr +r? in formula 33 and multiply by e’. 


TABLE VI: (D— b)(D— a)y=R 


. sin sz a b a? — 52 62 — 92 : 
0. P(a)eine FE (ata a) PO + (arpa - Gm) PO 
4 (7 — 3as? bb? — 3bs 


eat Gram) PO Tie ad 
4 098 8x 2as 2bs ; 
+e | Geer wea) ?O+ (aga ~ orem) Oo 
a?s — 8? b%s — 8 a T 
+ Gama) eee 
37. P(x)e’* sin sx* Pee a by a — 7, b by b — r in formula 36 and multiply by e7?. 


as Fe P'(z) P’'(z) tee P()(z) 
38. P(z)e STlOs weeseea 7 ac ot ee o-| 


























TABLE VII: (D?— 2aD +a? + b?)y=R 


b) 


Up 
P sin sx s+b s—b 2a(s + b) 2a(s — * 
Deb SON eB 2 EG PG: ee 30, aati ( FOF) (+e on) af 
3a2(s + b) — (s + 5)8 3a2(s — b) — (s — Bb)? Ae 
+ (Grok Soe Pre +: ef 


G08 8x a a? — (s + b)? a? — (s — b) - 
aa aiy LG rishi eee 30. Sih les (3 F(e+d)i} fa? Fe — am | re 
a? — 3a(s + 6)? a? — 3a(s — b)? a pee | 
Cis Foto) fe $o— =) fiat, ] 




















40. P(z)e’* sin sx* Replace a by a — r in formula 39 and multiply by e”, 




















41. P(z)ea2 - [Pw = o@ 4 ae rig -] 

42. 27 sin sx* ae a 

43. e97 sin ba* =e e ue 

te tne dnee State [mn era 1) ee py iy Pee 





TABLE VIII: f(D)y = [D" + a,:.D"!+---+aD+aly=R 
ert 
45. e In 
‘ {ao — azs? + ays! — *] sin sx — [ais — ass} + ass a * *] cos sz 
46. sin sx* ~ [ao caiieAas aE ausé aa ‘+ [ais — a3s3 + ass5 — “2B 


TABLE IX: f(D%y = R 





R Up 
F sin sz sin sz 
47. sin sx* = 
S(—82) do — angst + * + * + gin 
* For cos sz in R replace ‘‘sin”’ by ‘“‘cos’’ and ‘‘cos’’ by ‘'— sin" in yp. 


+ For additional terms, compare with formula 6, 
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DIFFERENTIAL EQUATIONS (Continued) 


TABLE X: (D—a)"=R 





























ert 
48. e' Gaae 
—1)" 
49. sin sx* a =. a {{an — (8 )an-set + (%)an-ta — +++) sin sx + [(*)an-te - (R)an-ss8 + +++] cos sx} 
Cae Pie) TaN ee E&) 2 ie Tee 5 
50. P(e) rosa CT ee Cae) ae | 
51. er= sin sx* Replace a by a — r in formula 49 and multiply by er. 
52. e'=P(z) Replace a by a — r in formula 50 and multiply by er, 
53 P(x) sin sz* (=) sin sxf4nP(z) + (TZ) AnuP(a) + ($1) AnuP(@) + (PF?) AnesP'(@) +00] 
+ (=1)" cos s2[BuP(z) + (7) BaaP’(2) + ($1) BaP an) + ("F?) BayP(@) +o + 4] 
a a? — gs? a ae (2 )at2et m (atts aati 
Ai = FY Ar = (a? + s2)2’ Bice I (a2 + 82)k 
ky ak- LON spa AOD 
peigiees pee eas eae (q)a* dat (3)a" eae : 
Siena 2S CSSD! teal (a2 + 82h 


54, P(z)et= sin sr* Replace a by a — 7 in formula 53 and multiply by e’. 


55. e9=P(z) e7z a Oy f P@a 





R Y¥p 
= 
2 : 7 : 
ee eS ae emi ala aan cin il 
ast 
ee a iv 
DA eee (poprte — (pH) BE + (pig) PO — Jw oa 
n 
=< 2 az gi ee Pp" ef) Piv 
Oe Sn | (na 1) Pew) = (n+1) 2 oy (n+3 ae fon | 
n 
peu = =e 4 Gea Pte) _ a Pes =o eae ee) =—_ om “| (n even) 


TABLE XI: (D— a)"f(D)y= R 


TABLE XII: (D?+ 9)"y=R 


58. ev? erz/(r2 + q)” 

59. sin sz* nip sx /(q— 8?) 

60. P(2) =| Pe — (2) = + (ed!) — PV@ _ (ng2) PA ys. ] 

61. e7? sin sx* een — Cee a an — +++) sin sx — [(@) aertB ~ (an sBs + ++ -] cos sz} 


(Al o728— Vet, B = 2rs 


TABLE XIII: (D? + b2)"y= R 


R Up 
n+1 n 
: 2 2" cos bz 2 x” sin bx 
62. sin bz* (- 1) “nl(2b)"_ (n odd), (- 1) nl(2b)*” (n even) 
* For cos sz in R replace ‘‘sin”’ by “ and “cos” by ““— sin’ in\yp. 
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DIFFERENTIAL EQUATIONS (Continued) 


TABLE XIV: (D"— g)y=R 








63. er2 er@ {(r™ — q) 
P(x) , PGn(x) ] 
P ae (pt eer 
64. P(2) PO) eo te 
n—-1 
q sin sx + (—1) 5 8" COB 8x sin 8x 
65. sin sx* - q+ am (n odd), (=e a (n even) 
5 Aert sin sr — Bet* cos ax _ erz f = B 
66. e'= sin sx* A? + B? = JaaAGES 8x tan“! =) 


R Zp 


67, eaztby 


68. f(ax + by) 


69. f(y — mz) 
70. o(x, y)f(y — mz) 


essthy 


- sin (ax + by)* 
. eaz*By gin (ax + by)* 
. e**f(ax + by) 


- Sy — mz) 


. P(x) f(y — mz) 


. ektf(y — mx) 


78. esztby 


79. f(ax + by) 


80. f(y — mz) 
81. o(z, v) f(y + ma) 


= [(7) res a (3)rn-ts8 ae 


= [rn — (5) rats? he (if) rates = fo Spee 








TABLE XV: (Dz + mD,)z = 
earthy 
a + mb 
Moe u = az + by 
af(y — mz) 


fly — mz)fo(z,a+ mz)dz (a =y — me after integration) 


TABLE XVI: (D. + mD,— k)z=R 


2p 
eaz +by 


a+mb—k 
= (a + bm) cos (az + by) + k sin (ax + by) 
(a + bm)? + k? 
Replace k in 72 by k — a — m§ and multiply by ea2+6y 
ekzff(u)du 
Tm eee 


_ fly = mz) 
k 





te ) +P) 4 PO) 


CI TRY 











+ 


ae, (y — mx) 


TABLE XVII: (D, + mD,)"z=R 
eaxtby 
(a + mb)” 
SS °°: Sf(u)dur 


a ane u = ax + by 


= f(y — mx) 
n 


S(y — mz)f f+ ++ S¢(x,a + mx)dx” (a = y — mz after integration) 


R 

82, eastto 

83. f(y — max) 

84, P(x)f(y — mz) 
85. et=f(ax + by) 
86. e**f(y — mx) 


* For cos (az + by) replace 


TABLE XVIII: (D, + mD,— k)"z=R 


2p 

earthy 
(a + mb — kya 
(=D sy — mz) 

kn 

co S(y — mz) [ P@ a (t) re) + (nt1) Nels seat 4 (ng2) Pw Pra) al 
ates f * Sf(udun | 
a mye ee ak be 


one 
_— z _— 
ne L(y max) 


a 


sin" by ‘‘cos,”’ and ‘‘cos 


DIFFERENTIAL EQUATIONS (Continued) 


TABLE XIX: [D," + a,D,""'D, + a.D,"°D,? + +++ +a"D,"|z=R 








87, eoxtby ear tby 
i ar + aia"—1b + azar—2b2 + + + + + andr 
SS +>: + Sfudur a 
88. f(ax + by) G® pqja"=1b) 4-\asG" 2b nen ua gnpn Oo + by 


TABLE XX: F(D,, D,)z= R 
eartby 


+0 eee 
89. estat Fab ; 


TABLE XXI: F(D,.’, D.D,, D,?)z=R 
90. sin (az + by)? Fo as 


* For cos (az + by) replace ‘“‘sin’’ by ‘‘cos,’’ and ‘“‘cos’’ by ‘‘— sin” in zp, 












EXAMPLE 4. Find z, for (Dz — 3D,)z = In (y + 382). 
Referring to Table XV we note that formula 69 (not 68) is 
applicable. This gives 


The following examples illustrate the use of the tables. 


EXAMPLE 1. Solve (D? — 4)y = sin 3z. 





Substitution of g = —4, s = 3 in formula 24 gives 
2p = zln (y + 32). 
_ sin 3x 
Y¥p = = 6 aj 4 


t is easily seen that- S In (y + 3x) would serve equally well. 


ExampeE 5. Solve (Dz, + 2D, — 4)z = y cos (y — 2z). 
Since # in formula 76 contains a polynomial in z, not y, we 
rewrite the given equation in the form 


(D, + 4Dz — 2)z = 4y cos (y — 2z). 
Then 2. = e4F (x — dy) = e*f(2x — y), 


wherefore the general solution is 


sin 3x 
i183 





OB) SG? SOS 


ExampLe 2. Obtaina particular solution of (D? — 4D + 5)y 


= 7737 sin 2. 
and by the formula 


—}cos (y — 22) - (3 + 3) 
—%(2y + 1) cos (y — 22). 


ll 


P(x) =2?, s+b= , a—-r=-l, (a —7)? Zs 


2,8s—b= 
(s + b)? = 5, (a — r)? + (s — b)? = 1, we have 


yp = 902 / (2-S) a + (HG - ) 
+ (24 Peal 

ee os te) 
ce she ey 


1 
(ia? — Agu — z3z)e** sin & + (—§2" + Fx — 13§)e** cos x. 








Examp.e 6. Find z, for (Dz + 4D,)8z = (2¢ — y)?. 
Using formula 79, we obtain 





_ Lee ub _- (2z_— y)* 
a2 (EE Maite ed oul Syne 480 





Exampte 7. Find z, for (Dz? + 5D,2D, — 7D; + 4)z = 
e2zt3y, 


By formula 87 





e2zt3y e2zt3y 
The special formulas effect a very considerable saving of time 2p = 93 hee OF Oley rt alte 


in problems of this type. 
EXaMPLE 3. Obtain a particular solution of (D? — 4D + 5)y |Rxampre 8. Find zp for 
= 2e2* cos xz. (Compare with Example 2.) 


Formula 40 is not applicable here since for this equation | (D,4 + 6D,'D, + D:D, + D,? + 9)z = sin (32 + 4y). 


r = a,s = b, wherefore the denominator (a — r)? + (s — b)?=0.| Since every term in the left member is of even degree in the 
We turn instead to formula 44. Substituting a = 2, bel itwo operators D; and D,, formula 90 is applicable. 
P(x) = x? and replacing sin by cos, cos by — sin, we obtain It gives 


Ly sin (3x2 + 4y) 

#9 (—9)2 + 6(—0)(—12) + (—12) + (—16) +9 
_ sin (82 + 4y) 
2 710 


z 22 oj 
yp = LOSE (gt — 4) + SBS ff at — Hae 


3 
(F _ 5) e2* cos 7 + ( _ ‘) e?? sin @, 


which is the required solution. 
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16 eI 
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99 II 
g¢ Qt 
Shi 6 

9€ 8 

82 L 

1% 9 

ST oH 

Or 4 

9 € 

€ z 

i IT 

AZ u 
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ut ‘{ ‘SUADALNI AO SUTMOd JO WAS 
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Vudao Tv 





il AY bd gt 2 ee 

p-0 -@=—D p—-9 qQ-D 

A eee de 7 | 

parma =e |e te 9” D i 
uoyjs0do0ig 








& x ie a z 
LVL v/XK = qv/, ‘Dis Sh “azD = n(2D) 
T 
29: q 2D - eA 
“2Q20 = 2(q0) [0 ~ DH] 1 = 0D “(ap2)D = aD X 2D 


S}JooYy pure s1eMOg 


8a11ag Lapun ospD aag 
2 Ge Be Pe GS Pore ke Ce epee an 
Se a fg Did eg (oe ag Dd) 
2909 + (9 + P)29g 
+ (9+ D)29g + (9+ Q)2ePE + 22+ 29+ P = (9+ 94 D) 
"20 + 90% + 90Z +229 + 294+ 2P = (9+ Q4 D) 
“(29 + QD — 2D)(2Q + QD + 2D) 
“U jo SoOn[BA ppo Ao} 


ll 


Il 
~ 
=) 
+f 
a 
OS 
cy 

3 
-f- 
~ 

3 


“(u@ + °° 7 + Qg-uD — 1-uD)(Q + PD) = uQ+ uD 
“u JO SaNTBA UAV IO} 

“(r-uQ — °° °° + Qz-wD — 1-uD)(Q + D) = uQ — uD 

"(7uQ + 7° 7 * 4 Qz_uD + 7~uD)(Q — D) = uQ — uD 

“(69 + ZG QD — 2D)(e9 + ZA + 2P) = 59+ yD 

“(29 + QD — 2D)(Q + D) = QQ + gD 

“(cd + QD + 2D)(Q — D) = 2Q — gD 

“(I-~A 9- ?P)(I~A 9+ ?) = 29+ 

"(9+ 0)(Q — DP) = 2 = 

99+ 29h F 2909 + OF F yD = +(Q F DY) 

"89 F cE + PE F cD = 2(9Q F 2) 

"29 + QDZ F eP = 2(Q F DP) 


suojsuedxyg puv si0joey 
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ATOMIC WEIGHTS 


For the sake of completeness all known elements are included in the list. Several of those more recently discovered are repre- 
sented only by the unstable isotopes. The value in parenthesis in the atomic weight column is, in each case, the mass number of 
the most stable isotope. ** 


































































































International International 
iz atomic weight atomic weight 
Name bee) ah Valence Name ey | ave Valence 
bol | No. bol | No. 
1966 1959 1966 1959 

Actin Ts Ty. Ac Boar eer ae oe Reead ick oe cs en Neodymium....... Nd | 60 |144.24 144.27 3 
Alominum...#5...<.| Al 13 | 26.9815 | 26.98 3 INGURS Postiicwnnibad Ne 10 | 20.183 20.183 0 
Americium........ Am | 95 (243) 3, 4, 5, 6 |[Neptunium........ Nos fe LS Bl ey ee 12 4, 5, 6 
Antimony, INCKOLIS. chp tvegh one Ni 28 | 58.71 58.71 9463 

Htibitas.6 6s... 42s Sb 51 1121.75 121.76 3, 5 Niobium 
ATION A Oran nae oc ake 18 | 39.948 39.944 0 (columbium).... . Nb | 41 | 92.906 92.91 3, 5 
Arpenion 2% .io..0% «4. As 33 | 74.9216 | 74.92 3, 5 Nitrogen... 008. N 7 | 14.0067 | 14.008 3; 5 
Astatin eaecics: <imieisv<e/cAt SB al ices (210) DES, ctor NODCLUDION Greens cue INiOns LO Zain eden (254). hinrncteuirecenrees 
BarNiiwie. <.20e. bos Ba 56 1137.34 137.36 2 OBIT aeons Os 76 {190.2 190.2 2, 3, 4, 8 
Berkelium......... Bile yl OP alidcaosatene« (247) 3,4 OSV RON sce inccde at oO 8 | 15.9994 | 16.000 2 
Beryllium soc... 3. Be 4 9.0122 9.013 2 Palladiumtanic nnn Pd 46 |106.4 106.4 2, 4,6 
Bismiine fee. ae Bi 83 |208.980 |208.99 3, 5 Phosphorus........ Jf) 15 | 30.9738 | 30.975 3, 5 
Grou <sscc annie ss B 5 | 10.811 10.82 3 Platinuimn@enc. yen Pt 78 |195.09 195.09 2,4 
Bromine .a0s cs «cs Br 35 | 79.904)| 79.916 | 1, 3, 5, 7 ||/Plutonium......... Pu 94 (244) 3, 4, 5, 6 
Cadmium. oases: Cd | 48 |112.40 112.41 2 Poloniuim fre aeie clare Po Sai ea ahalecoee (ZOD) Als sepeccs races 
Galciumes.c oc es Ca | 20 | 40.08 40.08 2 Potassium, 
Californium....... Cf Sen eines, eer el G4) aa ley Gorn eet ae Aa lity: sep os K 19 | 39.102 39.100 1 
CREDGR? . occa &< Cc 6 | 12.01115] 12.011 2,4 Praseodymium..... Pr 59 |140.907 |140.92 3 
Werumscs.q2e eae Ce 58 |140.12 140.13 3,4 Promethium....... LEAT oh RG (145) 3 
GSS ais oss a Cs 55 |132.905 |132.91 mh Protactinium...... Pa QIN Ria eecnswaus (2ST) Me eer cae 
Chlorine as 2s Cl 17 | 35.453 35.457 py Rye | lcvelitenae Geen rs one Ra 88 (226) 2 
Chromium........; Cr 24 | 51.996 52.01 2,356, WiRadonen neers Rn 864i agement (222) 0 
Cobaltinnn soovecss Co 27 | 58.9332 | 58.94 2s RUHeNIUM eres oe se Re | 75 |186.2 186322) Ale Sees ese 
Columbium, see Rhodium sy... Rh | 45 |102.905 |102.91 3 

Niobium Rubidium. ec... Rb | 37 | 85.47 85.48 1 
Coppers os .sro oe oe Cu | 29 | 63.546@)| 63.54 2 Ruthenium........ Ru | 44 |101.07 101.1 3, 4, 6, 8 
CUTTING (oo ee ewe es Cane) 96: Wer oe caters (247) 3 Samarium\....0.-..- Sm | 62 |150.35 150.35 2,3 
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Einsteinium....... Es QO Ae. eae (O52: 0 |e rere ae Selenium a. .ec.cin es Se 34 | 78.96 78.96 2,4,6 
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Hermiumorn yoo Bim }100"\\neosee (257) (aero Sodium, natrium...} Na | 11 | 22.9898 | 22.991 1 
Bluorine. jo... or F 9 | 18.9984 | 19.00 1 Strontium.) Sr 38 | 87.62 87.63 2 
Francium .c<...5-s-15|- EP Sz iste sans (223) 1 NAS) cles on Weaterh atone c Ss 16 | 32.064 32.066*| 2, 4,6 
Gadolinium........ Gd 64 |157.25 157.26 3 Manta bite cen tea Ta 73 |180.948 |180.95 5 
Gallionas f5.55 20cm Ga | 31 | 69.72 69.72 PRES Technetium....... Te cee (97) 6,4 
Germanium........| Ge | 32 | 72.59 72.60 4 ellUrim ernie eis Te | 52 |127.60 127.61 2,4, 6 
Gold, aurum....... Au | 79 |196.967 |197.0 1,3 erbium tent Tb | 65 |158.924 /|158.93 3 
Hafnium es. o-- 4st Hf | 72 |178.49 178.50 4 Phallium gencete os se Tl 81 |204.37 204.39 We 
Heliunrs < . 70.2. sate He 2 4.0026 4.003 0 McMOTi ree cease Th 90 |232.038 (232) 4 
Holmiumiy, vt et | PEL: 67 |164.930 |164.94 3 PRR RW bore pee meri aie. 5 Tm | 69 |168.934 |168.94 3 
Hydrogen... micil H 1 1.00797| 1.0080 1 Tin, stannum...... Sn 50 |118.69 118.70 2,4 
Dive thy 507 eee ecko che 3 o In 49 |114.82 114.82 3 Mitaniume...ss. 7. ay 22 | 47.90 47.90 3,4 
TOdiHC Sect cee oe ote I 53 |126.9044 |126.91 1, 3, 5, 7 ||Tungsten 
iridium ye ceo Ir 77 |192.2 192.2 3,4 (wolfram)....... Ww 74 1183.85 183.86 6 
Iron, ferrum....... Fe 26 | 55.847 55.85 2,3 ipess ere bert, oie Geese 6 U 92 |238.03 238.07 4,6 
ry ptowncye ssc: Kr | 36 | 83.80 83.80 0 Vanadium......... Vv 23 | 50.942 50.95 3, 5 
Lanthanum........ La | 57 /138.91 138.92 3 ERONOM gape ct aac, Xe | 54 |131.30 131.30 0 
Lawrencium ..... Lr |103-) (257) Mtterbium ys tes a Yb | 70 |173.04 173.04 2,3 
Lead, plumbum....} Pb | 82 |207.19 207.21 | 2,4 Wittriumem ened. «see we 39 | 88.905 88.91 3 
USN BASE, yaa oe Li 3 6.939 6.940 1 IZING xe sche arene Zn | 30 | 65.37 65.38 2 
Lutetium:. . $4). 2. Lu | 71 |174.97 174.99 3 PATCODAUMa geeea we Zr 40 | 91.22 91.22 4 
Magnesium........ Mg | 12 | 24.312 24.32 2 
Manganese........ Mn | 25 | 54.9380 | 54.94 2, 3, 4, 6,7 : 
Mendelevium.....- Md /101 (56) all stance * Because of natural variations in the relative abundances of 
Mercury, the isotopes of sulfur the atomic weight of this element has a 

hydrargyrum....| Hg | 80 |200.59 [200.61 12 range of +0.003. 
Molybdenum...... Mo | 42 | 95.94 95.95 3.4.6 ** The 1959 atomic weights are based on O = 16.000 whereas 

those of 1966 are based on the isotope C!2. 

1. +0.002 
2. +0.001 
3. +0.001 
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Table of the Isotopes 


compiled by 
R. L. Heatu 


Atomic Energy Division, Phillips Petroleum Company 
National Reactor Testing Station 
Idaho Falls, Idaho 


Data on all the currently known stable and radioactive isotopes are included in this com- 
pilation. Major sources of data for this compilation are the following: 

1. ‘Nuclear Data Sheets” of the Nuclear Data Project of the National Academy of 
Sciences—National Research Council, including all data through May, 1963. 

2. D. Strominger, J. M. Hollander, and G. T. Seaborg, ‘Table of Isotopes,” Revs. 
Modern Phys., 30, 585 (1958). 

3. Where available, current data from original published papers (through May, 1963). 

4. Supplementary reference was made to R. L. Heath, “Scintillation Spectrometry 
Gamma Ray Spectrum Catalogue,’”’ U.S. AEC Report IDO-16408 (1958). 

5. Values for thermal-neutron cross sections were obtained from BNL-325. 


Z (Column 1): This column lists isotopes in order of atomic number. 

Isotope (Column 2): Isotopes are listed by chemical designation and atomic number. 
Isomers are designated by the addition of the superscript m. 

Atomic mass (Column 4): Values for the atomic masses of the isotopes are listed in this 
column. Values are given in the physical scale. The atomic-weight system used is based on 
the arbitrary assignment of the weight of the Carbon 12 isotope to be 12.00000 amu. This 
system has been recommended by the International Union of Pure and Applied Chemistry 
and the International Commission of Atomic Weights. 

ty (Column 5): This column lists the half life of the radioactive isotopes. The notation 
used for these values is as follows: y = years, d = days, h = hours, m = minutes, 8 = 
seconds, ms = milliseconds, and us = microseconds. 

Modes of decay (Column 6): This column lists the observed modes of decay for all radio- 
active isotopes. In cases of branched decay between two or more modes, the branching 
ratios in percent are listed as a superscript for each mode of decay. Symbols used are: B- = 
negative beta emission, 8+ = positron emission, a = alpha emission, EC = orbital elec- 
tron capture, IT = isomeric transition from upper to lower isomeric state, n = neutron 
emission, SF = spontaneous fission. 

Decay energy (Column 7): This lists the currently adopted values for the total disinte- 
gration energies (Q) in Mev. Where more than one mode of decay exists—separate values 
will be given if necessary. 

Particle energies (Column 8): This column lists end-point energies of beta particles and 
measured energies of alpha particles in Mev. 

Particle intensities (Column 9): In this column intensities of beta groups and alpha par- 
ticles are listed. Values are either given in percent of decay or as relative intensities where 
the complete decay scheme is not known. Relative intensities are noted by the symbolf. 

Gamma-ray energies (Column 10): Values for gamma-ray energies are listed in Mev. 
For those nuclides which emit large numbers of gamma rays, only the major gamma rays 
are listed. In general this includes only gamma rays with relative intensities in the first 
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decade. For some nuclides which have short-lived daughters, the major gamma rays of the 
daughters may be included in parenthesis. Delayed gamma rays are noted by the symbol 
D. The abbreviation Ann. Rad. refers to the 0.511 Mev radiation resulting from the 
annihilation of positrons. 

Gamma-ray intensities (Column 11): This column lists intensities corresponding to 
gamma rays given in Column 10. Values are given in percent of decays for a given transi- 
tion, and include a correction for internal conversion. Relative intensities for gamma rays 
are indicated by the symbol }. In cases where the conversion coefficients are large, both 
relative gamma intensities and percent decay for the transition are given. The intensity of 
the conversion electrons for a given gamma ray are sometimes listed in percent of decays 
with the symbol CE. 

Thermal-neutron capture cross sections (Column 12): This column lists cross sections 
for thermal-neutron capture in barns (10-*4em?). Where neutron capture for a given 
nucleus can produce two isomers the separate cross sections are listed as (A + B), where 
A is the cross section for production of the isomeric level and B is the cross section for 
production of the ground state. Fission cross sections are listed for some heavy elements 
together with the symbol oy. 
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1.008665 
1.00797 0.33 
99.985 1.007825 0.33 
0.015 2.01410 0.00057 
12.26y Bo 0.0181 0.0181 100 % 
4.0026 0.007 
0.00013 3.01603 
99.99987 4.00260 Sak 0 
5.0123 |2X10%s |n,a 
0.81s B- 3.50 3.50 100 % 
~50u8 Bo ~10 0.5 
6.939 71 
5.0125 |~10 4s Pye 
7.42 6.01513 0.028 
92.58 ey 7.01601 0.033 
oye vhes 0.858 Bo 16.0 im p38 100 % 
(203) 
0.178 Ba 14.0 
(n,2e) 
9.0122 0.010 
6.0198 |>4x10%s | P, a Lis iy at 
53.6d EC 0.86 0.4773 10.32 % 
8.00531 | ~3X10-%s | 2a 
100 9.01219 0.010 
2.7X108y | Bo 0.56 0.56 mo 100 % ¥ 
B-11.5  e1% 2.12 32 
13.68 Bo 11.5 9.3 29% |6.8 4 
10.811 755 
0.788 Bt 18.0 14 Ann, Rad. 
9.01333 | =>3X10-% | P, (2a) 
19.6 10.01294 0.5 
80.4 11.00931 <0.05 
Bo 13.4 97% 4.4 
0.0198 B- 13.4 9.1 1% 
0.035s Bo 13 
12.01115 0.0037 
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32% 


72% 
5% 


99 % 


96 % 
54% 


100% 


100% 





6C18 1.11 13.00335 
6Cu 5770y B- 0.156 B-0.156 100% 
6Cis 2.258 B- 9.81 B- 4.51 68 % 5,30 
9.81 382% 
6Cls 0.748 Ba 8.0 
14.0067 
7N12 0.011s pt 17.6 Bt 16.4 Ann. Rad. 
7N18 10.0m Bt 2.22 B* 1.19 100% Ann. Rad. 
7Nu4 99.63 14.00307 
7N15 0.37 15.00011 
7.358 B- 10.4 B- 4.3 68% 6.13 
7N16 10.4 26 % Wal 
7N17 4.148 B- 8.7 B= 3.7 
n rt 
0.43 
15.9994 
sO 738 pt 5.16 B* 1.83 99 % 2.31 
4.14 1% Ann, Rad. 
g015 2.03m Bt 2.75 Bt 1.73 100% Ann. Rad. 
8016 99.759 15.99491 
3017 0.037 16.99914 
3018 0.204 17.99916 
B~ 3.25 58 % 0.200 
301? 29.48 B= 4.80 4.60 42% 1.36 
0.122 
3020 14s Ba 3.75 B- 2.69 100 % 1.06 
18.9984 
gFi6 16.01171 | ~107¥%s Bt 97% 
gFl7 66s pt Dalits 1.75 Ann. Rad. 
Bt 97% 1.67 0.65 97 % 
gF18 1.87h Ann. Rad. 
EC 3% 
gk 19 100 18.99840 
920 lls B- 7.03 5.42 100 % 1.63 
p21 58 B~ 5.7 
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0.009 


0.009 


z | Isotope 


1o0Ne4 





TABLE OF THE ISOTOPES (Continued) 






































Lifetime | Modes of eee Particle Particle 
t decay SOOrENe energies | intensities 
$ (Mev) (Mev) 
1.468 BE 4.4 Bt 3.4 
188 Bt 3.25 Bt 2.23 
B- 4.39 67 % 
38s B- 4.39 3.95 32% 
B- 1.98 92% 
3.38m B 2.45 1.10 8% 
0.48 Be 15.0 
238 Bt 3.52 2.50 
2.58y Bt 89% 2.84 Bt 0.54 90 % 
EC 11% 
0.020 s IT 0.47 
15.0h Aa 5.52 6- 1.39 
60s B- 3.8 B- 3.8 
2.8 
1.08 Be 8.5 B- 6.7 
128 Bt 4.06 B* 3.0 
9.5m a 2.62 8- 1.75 70% 
1.59 30 % 
21.3h B- 1.84 B~ 0.45 100 % 


nvMg 


—_—_—e————————— | | |_| 


a a a ee ee 


Atomic 
% nat. 
bundance bistanee 
‘ (A) 
20.183 
90.92 19.99244 
0.257 20.99395 
8.82 21.99138 
22.9898 
100 22.98977 
24.312 
78.70 23.98504 
10.13 24.98584 
11.17 25.98259 
26.9815 
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Thermal 
Gamm: neutron 
ct me Gamma capture 
; ~ rs ) intensities cross-sections 
; (Barns) 
Gc 
0.035 
1.04 
Ann. Rad. 
Ann. Rad 
0.036 
0.44 33 % 
1.65 
0.472 100 % 
0.878 8% 
0.53 
Ann. Rad. 
0.35 2% 
Ann. Rad. 
1.277 99 % 
Ann. Rad. 
0.53 
0.47 
2.753 100% 
1.37 100 % 
3.8 
5.3 
0.39 15% 
0.583 14% 
0.980 15% 
1.61 6% 
1.96 a 
1.82 
0.063 
Ann. Rad. 
0.44 9% 
0.03 
0.27 
0.03 
0.180 
pina 70% | <0.030 
1.013 30% 
0.032 100 % 
1.35 70% 
0.95 30 % 
0.396 30% 
0.23 
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Thermal 
. : neutron 
% nat. aayomsie Lifetime Modes of Decay Particle Particle Ganne Gamma capture 
Isotope b mass energies energies |. OF energies ; an : 
abundance t decay intensities intensities cross-sections 
(A) 4 (Mev) (Mev) (Mev) 
(Barns) 
oo 
13A128 0.138 5.1 
wsAl24 2.18 Bt 14 B+ 8.5 1.385 + 40 
2.72 + 32 
4.20 +15 
5.40 i 6 
7.05 GY 
Ann. Rad 
13A]25 7.28 gt 4.26 Bt 3.24 1.58 w 
Ann. Rad. 
13A]26™ 6.58 Bt 4.23 8+ 3.21 Ann. Rad. 
13A]26 7.4X108y Bt 4.01 Bt 1.16 85 % pe ti 3.7% 
EC EC 15% 1.83 99.3 % 
2.95 0.3% 
Ann. Rad. 
13sA127 100 26.98153 0.23 
13A]28 2.30h Bo 4.65 B-2.87 100 % 1.78 100 % 
1sA]29 6.6m Bz 3.8 Bo 2.5 85 % 1.28 85 % 
1.4 15% 2.43 15% 
2.1 
13A]80 3.38 B- 7.3 B- 5.05 2.26 
3.52 
28.086 0.16 
148i 28 Bt 5.1 Bt 3.8 0.82 
2.9 Ann. Rad 
Si?” 42s Bt 4,82 Bt 3.85 0.84 <0.2% 
1.5 1.01 <0.2% 
Ann. Rad 
148i% 92.21 27.97693 0.08 
148i? 4.70 28.97649 0.28 
149i 3.09 29.97376 0.11 
148i 2.62h B- 1.48 B- 1.48 1.26 0.07 % 
14Si32 ~700y B- 0.1 0.1 100% 
30.9738 0.20 
15P%8 0.288 pt 14 Bt il 50% 1.78 75% 
8 2.6-7.6 
Ann. Rad. 
15P29 4.48 pt 4.96 Bt 3.94 99% 1.28 1% 
2.43 1% 
Ann. Rad. 
15P20 2.6m Bt 4.3 8* 3.3 2.24 
Ann. Rad. 
15P 31 100 30.97376 0.20 
15 P82 14.3d Ba Te Bm dea 
15P38 25d B- 0.25 B- 0.25 
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Thermal 
D Particl Gee neutron 
Isot % nat. Atomic Lifetime Modes of wets ae a Particle enoeaion Gamma capture 
SOR abundance mass ty decay tite) ite ) intensities (Mev) intensities cross-sections 
(A) chs (Barns) 
oo 
15% 12.48 Bo 5.1 B- 5.1 75% 2 25% 
3.0 25% 4.0 0.2% 
32.064 0.52 
16980 1.48 Bt 6.0 Bt 4.98 0.68 
4.30 Ann. Rad. 
16981 2.68 felis 5.4 Bt 4.42 99 % 1.27 1% 
Ann. Rad. 
16982 95.0 31.97207 
16538 0.76 32.97146 
169% 4.22 33.96786 0.26 
169% 86.7d Ba 0.168 B~ 0.167 
16936 0.014 35.96709 0.14 
16937 5.1m B- 4.8 B- 1.6 90% 3.095 90% 
4.7 10% 
16938 2.87h B- 3.0 Bait 95 % 1.88 95% 
3.0 5% 
35.453 34 
17C 82 0.318 fis p+ 10 50 % 2.23 70 % 
a a 3 2% 3.790 10% 
4.30 7% 
4.80 14% 
Ann. Rad. 
17C 188 2.58 pt 5.58 Bt 4.5 2.8 0.3% 
Ann. Rad. 
Clim 32.4m Bt 5.65 Bt 2.54 31% 0.14 39 % 
| Gy 0.14 1.32 30% 1.15 18% 
TP 39 % 2.27 43 % 
3.22 7% 
4.0 0.2% 
Ann. Rad. 
17C]44 1.58 Bt 5.5 B* 4.5 Ann, Rad. 
1735 75.53 34.96885 45 
17C]86 3X 105y Bo 0.71 B- 0.71 98 % 90 
EC 1.14 EC 2% 
C87 24.47 36.96590 (0.005 +0.56) 
17C 138m 1s IT 0.66 0.66 
17188 37.3m B~ 4.8 B- 4.8 53 % 2.16 47 % 
sit 32% 1.64 31% 
2.8 16% 
17Cls9 55.5m B~ 3.45 B- 1.91 85% 0.246 43 % 
2.18 8% 0.52 42% 
3.45 7% 1.27 51% 
wCl40 1.4m i a 7.5 8- 3.2 2.75 t 100 
7.5 1.46 t 100 
6.0 
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Thermal 
; - neutron 
% nat. Atoraid Lifetime .| Modes of oe, Partiols Particle yaoms Gamma capture 
z | Isotope mass energies energies |. if energies F aais F 
abundance ty decay intensities intensities cross-sections 
(A) (Mev) (Mev) (Mev) 
(Barns) 
Co 
Ar 39.948 0.63 
18 | isAr 1.838 Bt 5.98 Bt 4.96 93% 1.19 5% 
1.73 2% 
Ann. Rad. 
Ars — | 0.337 35.96755 6 
isAr? 34.3d EC 0.82 EC 100 % 
isArs 0.063 37.96272 0.8 
isAr®? 260y pe 0.57 B- 0.57 
isArt0 99.60 39.96238 0.53 
isArél 1.83h Be 2.49 B- 1.20 99 % 1.29 99% 70.06 
2.49 1% 
wArt? >3.5y ipa 0.6 
K 39.102 
19 | ~wK? 1.28 Bt 6.1 Bt 6.1 Ann. Rad 
wK8m 0.978 Bb 5.8 Bt 4.8 100 % Ann. Rad 
wK8 7.7m gt 5.8 Bt 2.7 100 % 2.16 100 % 
Ann. Rad. 
1K 93.10 38.96371 22 
9K 0.0118 1.3 X 10%y (me 1.32 8- 1.32 9% 1.46 11% 
EC 1.51 EC 11% 
wK4l 6.88 40.96184 1 
19K? 12.4h B- 3.53 B- 3.53 82% 0.315 0.15% 
2.03 18% 1.516 18% 
wk 22.4h ili 1.82 B- 0.83 87% 0.375 85 % 
0.24-1.84 0.388 11% 
0.3935 13% 
0.591 17% 
0.617 81% 
1.015 3% 
wK* 22m fois 6.1 B- 4.9 1.13 
1.5 2.07 
2.48 
3.6 
19 K45 20m B= 0.18 
My 
Ca 40.08 0.43 
20 | 2Ca® 0.78 3.5 
Cas? 0.98 Bt 6.5 Bt 5.5 Ann. Rad. 
Ca? =| 96.97 39.96259 0.2 
2Cast 1.1 X 105y EC 0.41 EC 
2Ca‘? | 0.64 41.95863 40 
2Cass 0.145 42.95878 


Se 


21 


Ti 


22 
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: - G 
% nat. lee si Lifetime | Modes of Decay Sos Particle Ss SSE Gamma 
Isotope ogee mass f idea energies energies |; tensities energies intonsitice 
SDT ce (A) j uy (Mev) (Mev) (Mey) 
2Catt 2.06 43.95549 
2Cats 165d Be 0.25 0.25 100% 
Caté 0.0033 45.9537 
Cas? 4.7d B- 1.86 0.66 83 % 0.150 
1.94 17% 0.234 
0.48 6% 
0.83 6% 
1.31 77% 
Cass 0.18 47.9524 >2X10'y | B- 0.12 
2Cat? 8.7m p 5.1 2.0 89 3.10 89 % 
1.0 4.05 8% 
4.68 3% 
44.956 
Sct? 0.183 Bt 14 B* 9.2 3.75 
3.48 
Ann. Rad. 
aSett 0.878 pt 6 BE5 Ann, Rad. 
aSc42m 62s pt 7.13 B* 2.82 1.52 
0.43 
Ann. Rad. 
uSct2 0.668 Bt 6.55 Bt 5.53 Ann. Rad. 
asc43 3.9h Bt 2.22 Bt 1.19 72% 0.371 16% 
0.82 16% 0.627 4% 
0.25 1% 
Ann. Rad. 
aSei4m 2.4d Jit 0.27 IT 0.270 
aSc4 4.0h pt B+ 1.47 93 % 1.16 99 % 
EC 3.65 EC 7% 2.54 0.1% 
Ann. Rad. 
use 100 44.95592 
uSctem 20s IT 0.14 0.14 
uScté 84.0d fo 2.37 8” 0.36 1.12 100 % 
0.89 100 % 
uSct7 3.4d Bo 0.61 B~ 0.45 64% 0.161 60% 
0.61 36 % 
Sc 44h B- 3.99 B- 0.65 100 % 1.31 100 % 
1.04 100 % 
0.99 100 % 
asc? 57.5m B- 2.01 8~ 2.0 100 % 
uscbom 23m IT 0.49 0.49 
2Scs0 1.8m B- 6.3 B- 3.5 100 % 1.59 100 % 
1.17 100 % 
47.90 
22Tit3 0.68 B= 6.8 pt Ann. Rad. 




















B-12 











Thermal 
neutron 
capture 
cross-sections 
(Barns) 
oo 


0.7 





0.3 








(10+13) 


0.25 


5.8 
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Thermal 
" ' neutron 
% nat. Atomic Lifetime Modes of Decay Particle Particle Se sie Gamma captue 
z | Isotope mass energies energies |. a energies : Bags : 
abundance t decay intensities intensities cross-sections 
(A) 4 (Mev) (Mev) (Mev) 
(Barns) 
Ce 
nTit =10#y {EC} 0.155 EC 0.079 100% 
0.070 100% 
nTi 3.08b B* 2.06 Bt 1.02 0.45 Weak 
EC EC 0.80 <1.5% 
Ann. Rad. 
nTi# 7.93 45.95263 0.6 
aTit? 7.28 46.9518 1.7 
nTi® 73.94 47.94795 8.3 
nTi? 5.51 48.94787 1.9 
nTi® 5.34 49.9448 0.14 
Tit 5.80m B- 2.46 8- 2.13 95% 0.323 96 % 
1.52 5% 0.608 1% 
0.93 4% 
Vv 50.942 4.9 
23 | wV4 =ls (cis Bt Ann. Rad. 
nV# 0.48 Bt Wel B* >6.05 Ann. Rad. 
av 32m gt 2.96 B* 1.94 1,54 
EC 1.87 
Ann. Rad. 
uVe8 1.61d Bt 4.02 8* 0.70 56 % 0.99 100% 
EC EC 44% 1.31 100% 
2.25 2% 
Ann. Rad. 
aV® 330d EC 0.62 EC 
ave 0.24 49.9472 =6X10"y | B- 0.71 ~200 
EC 1.59 
2Vil 99.76 50.9440 4.5 
nV 3.77m Bo 4.0 B- 2.6 1.44 100 % 
2V8 2.0m B- 2.53 B- 2.50 1.00 
2nVu 558 B- B- 3.3 0.99 100 % 
0.84 100 % 
2.21 w 
Cr 51.996 3.1 
24 | »Cr# 1.18 pt Bt Ann. Rad 
uCr‘? 0.48 Bt Ann. Rad 
uCr 23h EC 14. EC 0.310 100% 
0.117 95% 
uCr 42m Bt 2.56 Bt 1.54 50 % 0.089 30% 
1.35 25% 0.152 15% 
0.063 15% 
Ann. Rad. 
«Cr@ 4.31 49.9461 17.0 
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Gamma 
energies 
(Mev) 



































Gamma 
intensities 


107% 








































































































0.324 9% 
0.624 
0.650 5X10*% 
24Cr52 83.76 51.9405 
2aCr53 9.55 52.9407 
aaCr54 2.38 53.9389 
aCrd5 3.5m Ba 2.8 8° 2.8 100% 
uCrdé 5.9m B- 1.6 8" 1.5 0.083 100 % 
0.026 100% 
Mn 54.9380 
25 | »Mn50m 2m [ok 0.66 
Ann. Rad. 
25Mn° 0.298 Bt 7.6 Bt 6.6 Ann. Rad. 
25 Mnst 45m Be 3.2 0.99 0.74 
1.40 1.17 
2.16 Ann. Rad. 
25 Mn52m 20m Bt 5.09 B* 2.63 100% 1.46 100 % 
IT 0.39 0.05% | 0.39 0.05 % 
Ann. Rad. 
2 Mn‘*? 5.6d ,| EC 4.7 EC 67 % 1.46 100% 
[ope Bt 0.6 33 % 0.94 100 % 
0.73 100 % 
Ann. Rad. 
2Mn*s ~10y EC 0.60 EC 100 % 
2 Mn‘ 291d EC 1.38 EC 100% 0.835 100 % 
2 Mins 100 54.9381 
2Mn‘6 2.58h B- ee Al B- 2.86 60 % 0.85 100% 
1.05 24% 1.81 23 % 
0.75 15% 2.11 14% 
2.52 
2.66 
2.98 
2 Mn‘? 1.7m Ba 2.7 8- 2.6 0.117 iS) 
0.134 Ss 
0.220 Ww 
0.350 Ww 
0.690 WwW 
2 Mns8 1.1m a 6.5 
Fe 55.847 
26 | 26Fed2 8h pt 2.38 B* 0.80 55% 0.163 100 % 
EC EC 45% Ann. Rad. 
26kes3 9m gt 4.0 8* 2.6 0.37 
Ann. Rad. 
0.88 
127 
26ke54 5.82 53.9396 
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cross-sections 


0.8 


18 


(Barns) 


Cec 










0.38 





13.3 


13.3 


2.6 


2.5 
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% nat. 
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Lifetime 


4 










Decay 
energies 
(Mev) 





















Particle 
energies 
(Mev) 





Particle 
intensities 


Gamma 
energies 
(Mev) 


Gamma 
intensities 








Thermal 
neutron 
capture 
cross-sections 
(Barns) 


Co 




























































































































































55.9349 
56.9354 2.5 
57.9333 1.0 
45d Ba 1.56 0.46 53 % 0.145 0.8% 
0.27 46 % 0.191 25% 
1.56 0.3% | 0.337 0.3% 
1.102 56 % 
1.290 44% 
=3X105y | Bo B- ~0.24 
6.0m B- 3.9 B- 2.8 0.29 
58.9332 37 
0.188 pt 8.2 Bt 7.2 Ann. Rad. 
18h Bt ~60% |3.46 Bt 1.51 40 % 0.247 ete? 
EC~40 % 1.04 36 % 0.476 + 22.8 
EC 21% 0.937 + 96.0 
1.41 + 15.6 
Ann. Rad. 
21Cosé 77.3d EC 4.60 EC 82% 0.845 100 % 
gt Bt 1.46 18 % 1.24 70% 
1.0—3.47 
Ann, Rad. 
2Co8? 270d EC 0.84 EC 100 % 0.01437 100 %(y+CE) 
0.12205 90% 
0.13640 10% 
aCossm 9.0h IT 0.025 Tae 100% 0.025 
aC O88 71d nC 2.31 EC 85% 0.81 100 % 
pt Bt 0.48 15% 1.64 0.5 % 
~0.81 1.6% 
Ann. Rad. 
a1Cos? 100 58.9332 (18+19) 
aC oom 10.5m IT 0.059 IT 99.7% | 0.058 99.7 % 
B- B- 1.54 0.3% | 1.332 0.3 % 
21Cos 5.27y B- 2.82 | 8- 0.31 100 % 1.332 99+ % 
1.48 0.01% | 1.1724 99+ % 
2.158 1.2X103% 
27Co8l 9.90m Bs 1.29 Bml22 100% 0.072 100 %(y+CE) 
21Co82m 1.9m [ a oF 
21C 082 13.9m ( 5.22 B- 2.88 75% ilgile +100 
0.88 25% 1.47 7 aut 
1.73 TP lal 
2.03 tee 
21Cossm 1.4h 
21Co88 528 ie B- 3.6 
21Com 2m IT Y 
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Thermal 
D Partiol : neutron 
Palaisoe % nat. Lifetime see ee a Particle Gamma capture 
S0l0Pe | abundance a meee intensities intensities cross-sections 
(Mev) (Mev) (Barns) 
Go 
31Co 
Ni 4.6 
28 | «Nis 
aN is? 36h EC 3.23 EC 53% 0.125 
gt Bt 0.84 40% 1.38 
0.71 1,90 
Ann. Rad. 
aNi® 67.88 57.9353 4.4 
wsNi® 8X 10+y EC 1.07 EC 100% 
wNi® 26.23 59.9332 2.6 
aNi® 1.19 60.9310 2 
2wNi® 3.66 61.9283 15 
aNis 92y B- 0.067 B- 0.067 100% 
wNit 1.08 63.9280 1.6 
aNi® 2.56h B- 2.10 B- 2.10 69% 0.368 4.5% 
0.6 23 % 1.114 15.8% 20 
1.01 8% 1.480 25% 
0.51-1.725 
wNit 55h B- 0.20 8- 0.20 100 % 
Cu 63.54 3.8 
29 | Cue 3.38 pt 8.50 B* 7.44 1.45 
4.6 2.9 
Ann. Rad. 
aCu” 81s Bt 4.80 8+ 3.75 67 % 0.34 5% 
0.46 5% 
0.87 9% 
1.30 11% 
1.69 1% 
Ann. Rad. 
nCu” 2.4m pt 6.27 8* 2.00 1% 0.85 15% 
EC 3.00 18% 1.33 80% 
3.92 6% 1.76 52% 
EC 5% 2.13 5.7% 
2.64 5.5 % 
3.138-4.0 
Ann. Rad. 
2Cul 3.3h gt @* 1.21 68% 0.072 4% 
EC 2.23 EC 32% 0.281 12% 
0.380 2.5% 
0.580 1.5% 
0.656 11% 
0.94-1.22 
Ann. Rad. 


a re aN a ee 
B-16 


wCue 


29Cu4 





xCus 


sCue 


Cu’? 


Cus 





30 | Zn” 


»Zn* 


soZns? 





Zn 











% nat. 
abundance 


69.09 


30.91 


48.89 








Atomic 
mass 
(A) 


62.9298 


64,9278 


65.37 


63.9291 


65.9260 
66.9271 


67.9249 


69.9253 
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Lifetime 


4 


12.8h 


5.1m 


61h 


328 


2.1m 


89s 


9.3h 


38.3m 


245d 








Modes of 
decay 


B- 


Bt 


EC 
Bt 


EC 
pt 


Ann. Rad. 
1.68 EC 43% 1.35 
0.57 8- 0.57 38% 
B* 0.66 19% Ann. Rad. 
2.63 B- 2.63 91% 1.04 
1.59 9% 0.83 
0.58 B- 0.40 45% 0.186 
0.48 35% 0.094 
0.58 20% 0.300 
0.391 
B- 3.0 1.08 
1.24 
1.53 
5.40 Bt 4.38 80% 0.48 
0.69 
0.98 
1.04 
Ann. Rad. 
1.69 EC 80 % 0.0416 
B* 0.67 19% 0.60 
0.25 
0.40 
Ann, Rad. 
3.38 B* 2.36 93% 0.67 
EC 7% 0.97 
0.81-2.9 
>10y’s 
1.35 EC 98 % 1.114 
B* 0.33 2% Ann. Rad. 
0.44 MiG e 100% 0.44 
0.91 B- 0.90 100% no 7 











Decay 
energies 
(Mev) 





Particle 
energies 
(Mev) 





Particle 
intensities 





Gamma 
energies 
(Mev) 


Gamma 
intensities 





Thermal 
neutron 
capture 
cross-sections 
(Barns) 


Te 






































1% 


11% 
2% 
3% 
6% 


36% 
22% 


50% 





4.5 


0.47 


(0.1+1.0) 


0.09 











Isotope 


31Ga‘ 


3iGav> 





% nat. 
abundance 





Atomic 
mass 
(A) 


69.72 
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Lifetime 


ty 





Modes of 
decay 





Decay 
energies 
(Mev) 


Particle 
energies 
(Mev) 


Particle 
intensities 


Gamma 
energies 
(Mev) 


Gamma 
intensities 








2.6m 


15m 


Bt 


7.0 


3.26 





31Gasé 


3Ga®? 


9.5h 


78h 





5.17 


B* 2.11 
1.39 
2.24 
0.82 


61% 
38% 


46 % 


0.975 

1.30 

2.225 

3.25 

Ann. Rad. 











0.12 
0.054-1.86 
>107’s 
Ann. Rad. 





Bt4.15 
EC 


49 % 


1.04 

2.45 
0.83-4.8 
Ann. Rad. 





Thermal 
neutron 
capture 
cross-sections 
(Barns) 


oc 


3.0 





EC 


1,00 


EC 





31Ga% 








68m 


gt 
EC 





21Ga® 


31Ga” 


60.4 


68.9257 


2.91 


1.89 


0.0920 
0.182 

0.30 
0.090—0.87 


0.81 
1.06 
1.24 
1.88 
Ann. Rad. 


1.9 





21m 





aGall 


39.6 


70.9249 





21Ga2 








aiGa7é 


31Gal4 


14.1h 








1.65 


8~ 1.65 


99 % 


0.1735 
1,039 
1.215 





3.99 


5.0 





B~ 0.96 
0.66-3.16 





0.84 

0.69 
0.11-2.82 
>10y's 





4.8h 





1.55 





7.8m 








31Ga7é 


2.0m 





3Ga7é 

















3.4 




















2.3 
0.30-2.8 
>10y's 


0.58 





90 % 
7% 
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Thermal 
x . , F neutron 
plies % nat. oo Lifetime | Modes of Decay Particle Particle prime Gamma capture 
sotope Abundanee mass t deow energies energies intensiti energies ietenaits ti 
(A) } y (Mev) (Mev) intensities (Mev) intensities cross-sections 
(Barns) 
Cec 
Ge 72.59 2.4 
32 | Gees 1.5m pt 4.7 Bt 3.7 94% 0.67 3% 
1.72 2% 
Ann. Rad. 
2Gess 2.4h Bt 3.0 Bt 1.3 69 % 0.045 50% 
EC 2.0 7% 0.183 30% 
EC 24% 0.38 60% 
>10y’s 
Ann. Rad. 
nGe? 19m Bt 4.3 Bt 3.1 60% 0.170 
EC 2.3 24% 0.92 
1.6 8% 0.34-3.4 
EC 8% >10y's 
Ann. Rad. 
a2Gets 280d EC 0.7 EC See Gass 
32Ge”? 40h EC 2.23 EC 67 % 1.12 
Bt 8* 1.21 29% 0.58 
0.61 3% 0.88 
0.09-2.00 
>107’s 
Ann. Rad. 
32Ge7 20.52 69.9243 3.5. 
32Ge7lm 20ms rT 0.198 IT 0.175 100 % 
0.023 100% 
s2Ge7l lld EC 0.24 EC no y 
32Ge?2 27.43 71,9217 1.0 
2Ge7im 0.538 IT 0.068 1 0.054 100% 
0.014 100 % 
32Ge?? 7.76 72,9234 14 
32Ge"4 36.54 72.9212 (0.04 -+0.3) 
32Ge7im 49s IT 0.139 IT 0.139 100% 
a2Ge’s 82m Be 1.18 B- 1.18 86 % 0.066 in WH 
0.92 11% 0.199 tele 
0.2645 +100 
>10y's 
32Ge76 7.76 75.9214 (0.09 +-0.08) 
axGe7™™ 54s IT 0.159 Bx2:9 78% 0.159 14% 
Ba 2.9 IT 14% 0.215 8% 
32Ge77 lih Bis 2.67 B- 2.20 42% 0.215 
1.38 385% 0.27 
0.71 23% 0.04-2.3 
>10y's 
32Ge8 2.1h B- B- 0.9 
As 74.9216 4.3 
33 | ssAs% 7m Bt gr Ann, Rad. 
ssAg6? 15m pt 3.9 Bt 2.9 0.23 
Ann. Rad. 
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Thermal 
‘Ate D Particl Gaus neutron 
Te % nat. gore Lifetime | Modes of mints: haat Particle pa eeree Gamma capture 
4 sorope abundance gt) ty decay CnerEeles ER intensities g intensities cross-sections 
(A) 2 (Mev) (Mev) (Mev) 
(Barns) 
Cc 
1.04 
6.6 2.4 26% 2.0 
EC 20% 0.18-1.7 
>10y’s 
Ann. Rad. 
s3Ag7l 2.01 EC 65 % 0.175 100 % 
Bt 0.81 35% 0.0232 6% 
Ann. Rad. 
asAg?2 26h Bt 4.36 B* 2.50 56 % 0.84 77% 
EC 3.34 17% 0.63 8% 
EC 23% 0.69—3.7 
>107’s 
Ann, Rad. 
asAg7? 76d EC 0.37 EC See Ge7sm 
ssAgiim 8s IT 0.28 IT 
ssAs”4 18d EC EC 38% 0.593 60 % 
BP 2.53 fest fey 26% 0.633 14% 
B= 1.36 1.51 4% 1,00—-2.2 
B- 1.36 18% Ann, Rad. 
s3Agio” 17ms iy 0.305 0.025 81% 
0.280 81% 
0.305 19% 
a3zAgi5 100 74.9216 4.3 
ssAg76 26.5h fly 2.97 B- 2.97 56 % 0.560 45% 
2.41 31% 0.646 6% 
1.205 6% 
0.64-2.66 
aaAg”? 39h Yi 0.69 B- 0.69 98 % 0.24 % 
0.52 1% 
0.086 
0.160 
Ann. Rad. 
aaAsiim 6m rr 0.50 rT 0.50 
a3Ag78 91m (via 4.1 B- 4.1 70% 0.615 42% 
1.4 0.700 11% 
1,32 16% 
0.08-2.68 
s3Ag79 9m I tes 2.3 8- 2.3 0.096 
0.36 
0.43 
0.89 
saAg80 158 ‘as 6.0 B- 6.0 0.66 
5.4 0.8-2.35 
3.0-4.5 
aaAg8l 33s Bo 3.8 B- 3.8 no y 
33A.8% 0.438 inje 
Se 78.96 12 
34 | uSe” 44m Bt Bt Ann. Rad. 
ue! 45m Bt 4.4 Bt 3.4 0.160 ne 
Ann. Rad. 
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Thermal 
Atomi A neutron 
Tact % nat. rial Lifetime | Modes of ipecay Particle Particle Meas Gamma capture 
lotope bund: mass energies energies |. rae energies : ae : 
abundance ty decay intensities intensities cross-sections 
(A) (Mev) (Mey) (Mev) 
(Barns) 
Tec 
uSe” 0.048 100 % 
uSersm 44m pt B* 1.86 0.88 
Ann. Rad. 
uSe?! 7.1h Bt 2.75 Bt 1.30 99% | 0.360 99 % 
1.65 1% 0.0665 100 % 
0.860 
1.310 
Ann. Rad. 
uSe% | 0.87 73.9225 30 
uSe’s 120d EC 0.86 EC 0.265 
0.136 
0.280 
0.024-0.58 
>10y’s 
uSe7 9.02 75.9192 (7+78) 
uSevm 17.58 IT 0.16 0.162 
34Se77 7.58 76.9199 42 
uSe’ 23.52 77.9173 0.4 
“Sem 3.9m IT 0.096 Tor 0.0960 
uSe? 7X104y Bo 0.16 B- 0.16 100% |Noy 
“Ses? 49,82 79.9165 (0.03 +0.5) 
uSesim 61m re 0.103 ia 0.103 
uSesl 18m Bo 1.6 B- 1.6 0.28 
uSes? 9.19 81.9167 (0.05+0.004) 
uSessm 69s ‘pm 3.7 B- 3.4 0.350 t 16 
1.5 0.650 t 20 
1.01 +100 
2.02 t 40 
uSess 25m B= 3.45 B- 0.45 0.22 
1.0 0.36 
eee 0.52 
0.83 
0.71-2.3 
>107’s 
uSe® 3m B- 
Sess 39s fej 
34887 16s B- 
79.909 6.7 
a5Br74 42m pt 6.0 Bt 4.7 0.64 
Ann. Rad. 
6Br75 1.6h Bt 2.72 Bt 1.7 0.28 
EC EC Ann. Rad. 
3sBr7é 16.5h Be 4.6 Broo 380% 0.25 
EC 3.6 11% 0.33 
EC 34% 0.42 
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Thermal 
ieee eee ~ ee neutron 
Tsctapell 2 cok a * | Lifetime | Modes of ese see pemde energies Camis egy ety 
i iti intensiti ss-sections 
abundance (A) ty decay (Mev) (Mev) intensities (Mev) intensities cro} i 
(Barns) 
Cc 
0.56 
0.67 
0.75 
0.96 
1.20 
Ann, Rad. 
35Brv7m 4.2m 1g iM 0.107 
a6Br7? 58h EC 1.36 EC 98% 0.52 
Bt Bt 0.34 2% 0.81 
0.086-1.0 
>10y’s 
35 Brim 120u8 IT 0.149 IT 0.149 
asBr78 6.5m {ej 3.46 Bt 2.46 0.62 
Ann. Rad. 
35Br7@m 4.83 tI cr 0.21 
asBr?? 50.54 78.9183 (2.9+8.5) 
5 Br8om 4.5h IT 0.087 iy 0.049 100 % 
0.037 100 % 
35Br80 18m EC 2.00 B~ 2.00 78% 0.620 
Bt 1.38 14% Ann. Rad. 
[si EC 5% 
B* 0.86 3% 
ssBrsim 37 us iG 0.55 gy 0.27 100 % 
0.28 100 % 
35Br®l 49.46 80.9163 3 
36 Br8? 35.7h Bo 3.09 B- 0.44 100 % 0.55 t 80 
0.611 Tt 50 
0.69 t 33 
0.76 +100 
0.822 t 30 
1.030 t 36 
1.30 Tt 36 
1.46 T 18 
a5 Br8s 24h B- 1.0 B- 0.94 0.048 20% 
(See Krs8) 
asBr84m 6m fete B- 1.9 72% 0.88 70% 
0.8 20% 1.46 60% 
3.2 8% 0.44 60 % 
1.89 20% 
as Br®4 32m 8- 4.7 B- 4.7 329 0.88 
2.8 15% 21 
1.9 
0.27-3.9 
>10y's 
asBr85 3.0m Is Sap 2.5 B- 2.5 100% no ¥ 
36Br8? 5.58 Be 8.0 B~ 2.6 70% 3.2 
8.0 80% 5.4 
(n 0.3) 2% 
35 Br88 16s B- 
n 
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Thermal 
Atomi . neutron 
Isot % nat. Jae Lifetime | Modes of Decay Particle Particle Gamma eee baoturs 
sotope | ind mass energies energies |. ie energies ‘ oe : 
abundance ty decay intensities intensities cross-sections 
(A) (Mev) (Mev) (Mev) 
(Barns) 
Gc 
31 
no 7 
Ann. Rad. 
wKr’é 10h EC 0.028 
0.093 
0.267 
0.316 
0.40 
asKr77 1.2h ie fp 2.88 B* 1.86 50 % 0.0242 
EC 1.67 25 % 0.1076 
EC 20% 0.131 
0.149 
0.246 
0.281 
0.313 
0.665 
0.87 
Ann. Rad. 
wKr78 0.35 77.9204 (?+2) 
wKram 55s Esty 0.127 0.127 
swKr? 34.5h EC 1.62 EC 92% 0.044 
Bt B* 0.60 7% 0.261 
0.08-0.83 
>10y's 
swsKre VAIL 79.9164 95 
wKrein 138 IT 0.190 IT. 0.190 100 % 
wKrel 2X 105y EC 0.25 EC 0.012 
wKre? 11.56 81.9135 45 
aKreem 1.86h st 0.041 IT 0.0093 100 % 
0.031 100% 
wKre 11.55 82.9141 220 
wKre 56.90 83.9115 (0.10+0.06) 
seKresm 4.4h IT 31 B- 0.83 78% 0.1495 78% 
B- 0.98 Ge 22% 0.305 22% 
wKre 10.4y B- 0.68 B- 0.67 99% 0.52 1% <15 
0.15 1% 
wKre 17.37 85.9106 0.6 
asKrs? 78m Be 3.9 B- 3.8 0.403 +100 
1.3 0.85 + 19 <600 
3.3 1.75 t 42 
2.05 
2.57 








B-23 


Rb 


37 









Isotope 





% nat. 
abundance 


Atomic 
mass 
(A) 
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A EEE SE 


Lifetime 


4 





Modes of 
decay 


Decay 
energies 
(Mev) 








Particle 
energies 
(Mev) 


Particle 
intensities 


Gamma 
energies 
(Mev) 





















































Gamma 
intensities 





Thermal 
neutron 
capture 
cross-sections 
(Barns) 


oo 


























































0.028 
pe 20% 0.166 +100 
0.191 7 14 
0.36 t 65 
0.85 t 40 
1.55 +100 
2.19 
2.40 
36 Krs? 3.2m 8 B- 4.0 0.60 
0.22 
0.38-1.52 
soKr%” 338 B- B- 1.8 0.125 
| 3.2 0.54 
1.10 
1.54 
aeKr*t 10s B= B- 3.6 
36K p02 38 B- 
aoKr*3 6s B- 
ae Kr 1s (a 
seKr%® Short pe 
85.47 0.73 
37Rb?® 21m Bt Bt 0.15 
0.19 
Ann. Rad. 
37Rb*® 34s Bt 5.1 B* 4.1 98% 0.62 
EC 2% Ann. Rad. 
a7Rb8im 32m TT 0.085 Bt 1.4 0.085 
Bx Vth Ann. Rad. 
27 Bb8! 4,7h EC 2.05 EC 87 % 10.253 
Bt Bt 1.03 7% 0.450 
1.03 
Ann. Rad. 
37Rb82m 6.3h EC EC 94% 0.78 
pt 8* 0.80 6% 0.62 
0.55 
0.70-1.47 
Ann. Rad. 
a7 Rb8? 758 gr 4.17 8* 3.17 0.78 
1.4 
Ann. Rad. 
a7Rb8 83d EC EC 0.53 100 % 
(See Krss) 
a7Rbem 23m IT IT 90 % 0.22 90% 
EC EC 10% 0.24 
0.46 
0.88 
a7Rb* 33d EC 2.65 EC 76 % 0.88 
gt 0.91 Bt 0.8 12% 1.01 
B~ 1.63 9% 1.90 
B- 0.91 3% Ann. Rad. 























Isotope 











s7Rb8? 


s7Rb%” 


Rb 


Sr 


38 | ssSr8? 


aS 


ag0r85m 














% nat. 
abundance 


84.9117 
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Lifetime 


4 





Modes of 
decay 











18.77d 





27.85 


4.7 X10ly 








18m 


Decay 
energies 
(Mev) 


(Mev) 





Particle 
energies 





Particle 
intensities 


Gamma 
energies 
(Mev) 








Gamma 
intensities 














0.56 
0.78 









fe saae Ey or 


85 % 





0.527 
1.080 





0.27 


B- 0.27 





5.2 


B- 5.2 


70% 
17% 
13 % 








15m 








2.9m 


728 





0.56 


9.86 


5s 


3.9 


6.6 


B~ 6.6 








87.62 


83.9134 


85.9094 








6s 











38 


<2.58 


7% 








no 


0.90 
1.835 
27 
1.39-4.9 
>10y’s 


Thermal 
neutron 
capture 
cross-sections 
(Barns) 


oe 









(0.007 + 1,0) 











0.663 
1.05 
1.26 
1.55 
2.20 
2.59 
2.75 
3.52 
0.84 
0.53 — 5.23 
>107’s 





0.095 
0.35 
(See Sr®1) 




















1.7h 


EC 





29m 


25.5d 


33h 


70m 


64d 





gt 


EC 


EC 
Bt 


JHA 
EC 


EC 





Arlee 


1.3 











75 % 
25% 





0.233 


1.1 





gy 
EC 


EC 


86 % 
14% 




















(1.3+?) 
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Thermal 
: ; re neutron 
% nat. atone Lifetime Modes of Petey Parncle Particle feo Gamma capture 
z | Isotope mass : energies energies |. oe energies ; ey ; 
abundance t decay intensities intensities cross-sections 
(A) 2 (Mey) (Mey) (Mey) 
(Barns) 
Oc 
86.9089 
3g0r88 82.56 87.9056 0.005 
ago? 50.4d B- 1.47 B~ 1.46 100 % 
339r% 28y B= 0.54 B- 0.54 no 7 
sgor%l 9.7h (eke 2.67 B- 1.09 33 % 0.551 59 
1.36 29 % 0.645 $15 
0.62-2.67 0.748 727 
0.93 fs 
1.025 +30 
1.413 +5 
389r92 2.7h [= 1.93 B- 0.54 90 % 0.23 3.6% 
1.5 10% 0.44 4% 
1,37 90 % 
380? 8m ti 82.0 0.18 
0.25 
0.60 
0.72 
0.88 
3g0r% 1.3m (i= [ 
3g9r% 0.8m ion Bin 
Y 88.905 1.3 
39 | 382 1.2h pt ptr2 Ann. Rad. 
39 Y 83 3.5h 
39 v 34 48m B* 3.0 0.76 
0.96 
1.07 
a9 Y 85 5h BY 3.0 BY 2:0 
po wien 49m TA 0.218 0.010 100 % 
0.208 100 % 
39 Y 86 14.6h gt 5.4 EC 1.93 
EC gt 1.08 
0.76- 0.6 
3.3 —-2.6 
Ann. Rad. 
ag Y87m 14h 1b 0.38 JER 0.384 
39 Y 87 80h EC sre EC 100 % 0.484 
fsa BY OT 0.3% | Ann. Rad. 
(See Sr8?) 
(0.388) 
39 Y 88m 300us IT 0.39 0.39 
39 Y 88m, 0.0148 1a 0.24 IT 0.24 
39 Y 88 108d EC 3.62 EC 100 % 0.90 96 % 
fete Bt 0.57 0.7% | 1.835 100 % 
2.76 0.05 % 
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Thermal 
iAtoen seal i neutron 
I % Dat. ae Lifetime Modes of Decay Particle Particle Barman Gamma capture 
% sotope mass : energies |. ion energies ; fis : 
abundance (A) ty decay energies (Mev) intensities (M intensities cross-sections 
(Mev) or ev) (Barns) 
Oc 
a ae 
aw Yam 16.18 ae 0.91 ite 0.914 
»Y® 100 88.9054 (0.001 + 1.3) 
wY%m 3.2h ge 0.685 0.203 100 % 
3 0.482 100 % 
(10 % CE) 
wY% 64.2h Bz 2.26 B> 2.27 100 % 1.739 0.02 % 
soyolm 50m IT 0.55 IT 0.551 100 % 
wove 57.5d B- 1.55 B- 1.55 100% | 1.21 0.3 % 
3 Y% 3.60h B- 3.64 B- 3.64 0.21 ‘faxtO 
1.32 0.48 iP ual 
1.59-2.71 0.94 + 19 
1.45 +~10 
1.9 +~1 
2.4 +~0.2 
wy" 10.4h B- 2.89 Bo 2.89 90% |0.27 6% 
0.94 2% 
0.38-2.4 
>10y's 
3 20m B- 5.0 B- 5.0 40% |0.92 43 % 
0.56 6% 
iets 5% 
1.65-3.5 
>107’s 
2wY% 11m (a= B- 
32 Y% 2.3m ise Bo 3.5 0.7 
1.0 
Zr 91.22 0.18 
40 | wZrs 17h EC 0.241 
(See Y8) 
soZr8? 1.6h pt 3.51 Bt 2.10 0.65 
EC 0.35 
Ann. Rad. 
(See Y87) 
4oZr88 85d EC 0.39 (Ys) 100 % 
4oZr89m 4.4m jt 0.59 rte 93% | 0.59 93 % 
gt 3.4 EC 5% | 1.53 7% 
EC B* 0:9 Ann. Rad. 
2.4 
4oZr89 79h EC 2.84 EC 75% | 1.7 
pt B* 0.90 25% | (See Y®) 
«oZr90m 0.88 rte 2.32 Aen 2.32 100 % 
40Zr 51.46 89.9043 0.1 
4oZr% 11.23 90.9053 1 
oZr%? 1707 91.9046 0.2 
soZr% 9.5X105y | Bo 0.063 B- 0.063 75% | (0.029) 25% 
0.034 25% (See Nb) 

































Nb 


41 
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Thermal 
r 4 G neutron 
% nat. etomie Lifetime Modes of Beeey, partite Particle Ea ow Gamma capture 
Isotope Ae ON mass ; eee energies energies | intensities at au intensities cross-sections 
(A) 4 (Mev) (Mev) (Mey) (Barns) 
Co 
93.9061 
4oZr% 65d s- 1.12 B- 0.40 55% 0.723 55 % 
0.36 43 % 0.757 42% 
0.89 2% (See Nb*%) 
wZr® =| 2.80 95.9082 0.1 
4oZrs? 17h s- 2.66 B- 1.91 90% 0.5-2.6 
(0.75 See Nb*) 
soZr? 30s Be 
92.906 1.1 
aiNb89™ ~=1lh P Bt pt (See Zr#9™ 0.59) 
{EC} 
a Nb8? 1.9h pt 3.9 pt 2.9 
aNb?m. 24s 1 eh 0.12 0.120 100% 
aNb?™, 0.010s 1G 0.25 if 0.25 100 % 
a Nb% 14.6h Bt 6.12 B* 1.50 97 % 1.14 
2.32D 
0.018-2.0 
aNb2m 64d IT 0.105 It 90 % 0.1043 90 % *10 
EC 10% Ey | 10% *61 
aNb* long EC 1.6 
41Nb*%”? 10.1d EC 2.07 0.931 97% 
0.90 2% 
1.83 1% 
41Nb%m 3.7y ie 0.029 i ie y 0.029 
aNb% 100 92.9060 (1+?) 
aNb%m 6.6m ‘ie 2.2 1.3 0.1% | 0.0415 100 % 
rr: 0.042 100 % 0.87 0.1% 
41 Nb” 2.0 10+y ic 21 B- 0.5 0.89 100 % 
0.703 100 % 
aNb%m 90h i gl 0.23 It 0.234 100 % 
aNb%® 35d (he 0.93 B~ 0.16 99% 0.768 99 % 
0.93 1% 
aNb% 23.35h fs tee 3.1 B~ 0.7 92% 0.453 27% 
0.4 8% 0.55 61% 
0.77 100 % 
0.87 16% 
1.08 52% 
1.15 32% 
a Nb%m lm IT 0.75 0.75 100 % 
a Nb*? 72m fein 1.93 8- 1.27 99 % 0.665 100 % 
1.02 1% 
aNb% 51.5m ‘Ba 4.6 Smoak 0.78 
0.72 
0.33-2.7 
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% nat. 
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Atomic 
mass 
(A) 





Lifetime 


4 






Modes of 
decay 


Decay 
energies 
(Mev) 


Particle 
energies 
(Mev) 


Particle 
intensities 


Gamma 
energies 
(Mev) 


Gamma 
intensities 


Thermal 
neutron 
capture 
cross-sections 
(Barns) 


oe 
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a Nb*? 2.5m obs 3.2 8- 3.2 0.10 
0.26 
41N 100m ?11.5m Bz 8- 4.2 0.53 
4N b100 3m B= B- 3.2 0.53 
0.36 
0.45 
0.14-2.9 
aNbio im Bo 
95.94 at. 
42Mo% 5.7h Bt 2.5 EC Ann. Rad. 
EC fone ales) (0.21, 0.25 
See Nb”) 
42Mo%m 65s Vie 0.65 TT 60% 0.65 60% 
Bt 5.11 Bt 2.5-3.99 1.21 16% 
1.51 22% 
Ann. Rad. 
«Mo 15.6m je fia 4.44 Bt 3.42 Ann. Rad. 
«Mo? | 15.84 91.9063 (<0.006 +?) 
42Mo%m 6.9h IT 2.43 0.263 100% 
0.6845 100% 
1.4790 100 % 
4a2Mo% =10ty EC 0.48 EC 
42Mo™ | 9.04 93.9047 
42Mo% 15.72 94.9046 14 
42Mo% 16.53 95.9046 1 
42Mo%7” =| 9.46 96.9058 2 
42Mo%8 =| 23.78 97.9055 0.15 
42Mo%? 66h Bo 1.38 8- 1.23 85% 0.74 11% 
0.45 14% 0.041-0.78 
0.140D 80 % 
0.002D 80% 
0.142D 9% 
42Mol | 9.13 99.9076 0.2 
42Mol0 14.6m B- 2.82 B- 2.23 1.02 25% 
0.59 21% 
2.98 16% 
0.08-1.66 25% 
(0.19D) 
>10y’s 
42Mo}02 lim Bale 
99 22 
a3 Tc% 4.3m [ape 7.9 Bt 4,1 0.33 
EC 0.79 
1.54 
Ann. Rad. 
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Thermal 
n : = Re a neutron 
Pilitactone % nat. Sdape Lifetime | Modes of SGN takes Particle eee Gamma capture 
ti intensiti cross-sections 
abundance (A) t 2 decay (Mev) (Mev) intensities (Mev) intensities 
(Barns) 
oc 
0.3896 
EC 20% 2.7 20% 
43 Dc 2.7h EC 3.19 EC 88% 1.35 63 % 
(oe Bt 0.82 10% 1.48 32% 
0.64 2% 2.0 10% 
Ann. Rad. 
a3 cm 4.5h EC 4.46 Bt 1.00 0.71 
pt 0.86 
0.875 
Ann. Rad. 
a3To™ 52m Ba 4.32 pt 2.41 65 % 0.87 98 % 
EC EC 25% 1.5 24% 
1.8 12% 
2.7 1% 
3.3 1% 
Ann. Rad. 
43 Tom 60d EC 0.039 EC 96% 0.039 4% 
ED. 1.70 15 & 4% 0.84 32 % 
foie B* 0.68 0.1% | 0.76-1.04 
Ann. Rad. 
43T'c% 20h EC 1.66 EC 0.762 85 % 
0.932 6% 
0.953 9% 
1.069 
as Too 52m ae 0.034 gt 0.01% | 0.034 100 % 
IT 100 % 
a3 Tc% 4.3d EC 3.0 EC 0.77 100 % 
0.80 100 % 
0.84 100% 
1.12 17% 
43T c87m 91d IT 0.096 IT 0.096 100 % 
431 97 2.6 X 10%y EC 
43 [9% 1.5 X 108y [cee Ey 4 B- 0.3 0.655 100 % (2+?) 
0.745 100 % 
4sTco9m 6.0h IT 0.142 0.740 90 % 
0.020 90% 
0.142 10% 
asTo® 2.1X108y | B- 0.29 B> 0.29 22 
42T ¢100 16s Ite 3.4 8- 3.4 0.54 
2.9 0.60 
>10y's 
aT 14m B- 1.63 B= 1:82 87% 0.31 91% 
1.07 6% 0.54 5% 
0.13-0.94 
>10y's 
43°T 102m 4.5m 872:0 0.47-2.0 
43,1 c102 5s 8° 4.1 B-4 
43° Tc108 1.2m B- 2.5 
431104 18m Ba 2.4 0.310 
0.360 
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Thermal 
; neutron 
I % nat. Abornia Lifetime Modes of Decay Rar icle Particle Gamma Gamma capture 
Zz sotope mass energies energies |. Sie energies ; ae ; 
abundance rr decay intensities intensities cross-sections 
(A) (Mev) (Mev) (Mev) 
(Barns) 
Oc 
0.490 
0.680 
0.870 
43, Tc105 10m B~ 
Ru 101.07 
44 | «Rus 50s Bt Ann. Rad. 
«Ru” 57m EC Ann. Rad. 
gt 
“Ru% 99m EC 2.2 EC 0.145 Tt 1 
Bt Bt 1.2 0.340 toed: 
0.640 TOs 
1.053 al 
Ann. Rad. 
wRu% 5.51 95.9076 0.2 
«Ru? 2.9d EC 0.1091 
0.2180 fae: 
0.325 inal 
0.567 
«Rus 1.87 97.9055 
«Rus 12.72 98.9061 
Rul 12.62 99.9030 
44Rutol 17.07 100.9041 
4 Rulez 31.61 101.9037 1.4 
4 Rules 40d (sie 0.75 B- 0.21 90% 0.055 i ele 
0.13 0.2956 ch eS 
0.71 0.35 A ies 
0.497 +1000 
0.560 
0.6100 tT 80 
wRul4 18.58 103.9055 0.7 
44Rul0os 4.45h B- 1.91 B- 1.88 0.130D 100 % 
1.15 0.265 
1.08 0.315 
0.400 
0.475 
0.670 
0.725 
0.870 
0.960 
uRuls 1.0y B 0.04 B- 0.04 100 % (See Rh!) 
a4Ruoe7 4.2m Pea 3.2 8 2.1-3.1 0.22 
44Rul08 4.4m B- 1.3 8- 1.1-1.3 0.17 
Rh 102.905 150 
45 | «#Rh% ~11lm 
45Rh? 35m Bt Ann. Rad. 
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Thermal 
‘A 7 eos : = earl Fr Gane neutron 
a litente % nat. SOnHS Lifetime 3 tone ees pre € Particle potas Gamma capture 
Sotope | .bundance Sate t ecey peg energies | intensities e intensities cross-sections 
(A) + (Mev) (Mev) (Mev) (Barns) 
oc 
asRh® 8.7m rhe 4.2 Bt 2.5 0.650 
EC Ann. Rad. 
a5Rh9™ 4.7h EC Peli EC 0.286 
pt Bt 0.75 0.35 70% 
0.61 20 % 
0.89 
1.26 
1.41 
Ann. Rad. 
asRh”? 16d EC 2.1 EC 0.350 
gt Bt 1.03 0.089 
Ann. Rad. 
4sRhi00 21h | EC 3.63 EC 0.54 
[ie B* 2.61 0.44 
0.30 —2.4 
>10y7’s 
Ann. Rad. 
asRh11m 4.74 To 0.158 EC 96 % 0.158 4% 
ER 4% 0.31 96 % 
4sRh10 Pe EC 0.195 100 % 
0.127 100 % 
asRh 102 206d EC EC 65 % 0.48 
B- 1.15 8 1.15 20% 0.51 
‘Bia 2.3 B*'1,30 10% 1.42-2.06 
0.82 >10y's 
Ann. Rad. 
45 Rh 108m 57m oy 0.040 se 0.0400 100 % 
(CE 98 %) 
4s5Rh!% | 100 102.9048 (12+188) 
45Rh104m 4.4m IT: 0.128 168 by 99 % 0.0514 100 %, CE 800 
B~ [elm 0.1% | 0.0772 100 %, CE 
0.56-1.53 
456 Rh14 42s e- 2.44 B~ 2.44 89 % 0.555 2% 
1.88 2% 1.24 0.1% 40 
45 R105" 40s Py: 0.130 Vad, 0.130 100 % 
(CE 75 %) 
45 R10 36h eB 0.56 B~ 0.56 80 % 0.0800 15,000 
0.24 20% 0.160 
0.220 20% 
45Rb1% 0.308 
0.316 20 % 
0.415 
0.550 
45 Rh 106m 2.2h B- B- 0.79- 0.51 
1.62 0.22-1.22 
>10y's 
as Rh106 30s Ba 3.53 B- 3.53 72% 0.51 20% 
0.62 11% 
0.7-3.4 
>10y's 
asRh17 21.7m BS 1.5 8" 1.2 0.095 
io 0.145 
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Isotope 


46Pd108 


«sPdio7 


wRht 





«Rho 


«Pd 





«Pd? 


46Pd100 


46Pdiol 


«sPdi02 


46P dio 


4ePdiom 


4ePd105 
4sPdi 


46Pd 107m 


asPdioe 
46Pd10m 


«sPdie 


«sPdio 


% nat. 
abundance 


0.96 


10.97 


22.23 


27.33 


26.71 


11.81 











TABLE OF THE ISOTOPES (Continued) 
a a a 































































































































































Thermal 
A i . neutron 
wis Lifetime Modes of pear Particle Particle Ganime Gamma capture 
mass ‘ d energies energies |. ae energies p ah, ti 
(A) } ecay (Mev) (Mev) intensities (Mev) intensities cross-sections 
(Barns) 
oe 
30s B- B- 0.49-0.31 
3.68 B- 
106.4 8 
17.5m Bt Ann. Rad. 
22m BF 3.8 B+ 2.0 0.140 
0.280 
0.420 
0.670 
Ann. Rad. 
4.0d EC 0.073 
0.082 
8.5h EC 1.76 EC 96 % 0.288 15% 
Bt B* 0.58 4% 0.590 15% 
0.720 
1.190 
1.280 
Ann. Rad. 
101.9049 4.8 
17d EC 0.56 0.0402 ye Bal 
0.301 t 0.3 
0.324 te ek 
0.364 2a 
0.499 ft 0.5 
(See Rh!) 
103.9036 
37 us IT 0.50 0.32 100 % 
0.18 100 % 
105.9046 
105.9032 
21.38 1G 0.21 0.213 100 % 
7X 10¢y B- 0.035 B- 0.035 100 % 
107.9030 (0.2+12) 
4.8m LT: 0.18 ae 0.18 100% 
13.6h Ba Ti B- 1.0 0.088D 100 % 
(See Ag!%m) (CE 92 %) 
109.9045 (0.05 +0.2) 
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Thermal 
: F neutron 
% nat. pio Lifetime Modes of Perey, Eernele Particle panmy Gamma capture 
z | Isotope mass energies energies |. ae energies A sas : 
abundance t decay intensities intensities cross-sections 
(A) z (Mev) (Mev) (Mev) 
(Barns) 
Cc 
4gPdilim 0.17 
4g6Pdit 22m (ef 2.2 B- 2.13 0.070 100 % 
(See Agitim) 
4sPdll2 21.0h [le 0.30 B- 0.28 0.018 
«sPduls 1.5m B= 
asPdil4 2.4m B- no y 
aePdus 45s B- 
Ag 107.870 63 
47 | Agi 15m EC Ann. Rad. 
gr 
«Agios 1.0h B 2.2 Bt ~1.3 0.11 
0.13 
0.15 
Ann. Rad. 
aA gioir 27m Bt 4.28 Bt 2.70 0.1184 
Tt: 0.118 0.556 
Ann. Rad. 
a7Agio 69m EC 4.3 EC 0.56 
Be Bt .99 0.77 
0.94 
0.17-1.81 
Ann. Rad. 
7A g195 40d EC EC 0.064 
0.28 
0.35 
0.65 
0.16-1.1 
>10y's 
471A g06m 8.3d EC EC 0.22 
0.41 
0.51-2.63 
>10y's 
arAgios 24m Bt 1.95 2.97 Bt 1.95 54% 0.512 18% 
1.45 7% Ann. Rad. 
EC EC 39% 
aA giorm 448 rae 0.093 0.0934 100 % 
(CE 15%) 
aA gio? 51.82 106.9041 (?+40) 
Agios >5y 1d 0.081 EC 90 % 0.72 90 % 
EC EC 10% 0.62 90 % 
0.43 90% 
0.081 10% 
aA gl0s 2.4m f: 1.8 Faia Aj 97% 0.63 1% 
Bt EC 2% 0.42 0.2% 
EC Bt 0.8 0.1% Ann. Rad. 
47Agl09m 40s IT 0.088 IT 0.088 100 % 
(CE 92%) 
109 
atAg 48.18 108.9047 (2 +82) 
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Cd 


48 





Isotope 


a7Agiom 


% nat. 
abundance 


Atomic 
mass 


(A) 


TABLE OF THE ISOTOPES (Continued) 
a a a a a a Tar rr 


Lifetime 


ty 


249d 


Modes of 
decay 


Decay 
energies 
(Mev) 


0.116 
2.99 


Particle 
energies 
(Mev) 


B~ 0.086 
0.54 
0.43 

1g By 


Particle 
intensities 


Gamma 
energies 
(Mev) 


0.66 
0.88 
0.116 IT 
0.44-2.0 
>10y’s 


Gamma 
intensities 


100 % 
80 % 
2% 


Thermal 
neutron 
capture 

cross-sections 
(Barns) 


oc 





qAgio 


248 


2.87 


Bo 2.87 


0.66 
0.72 
0.81 
0.88 
0.95 





aAglim 





74s 


Lt 


0.065 


0.065 





qaAgil 


7.5d 





a7Agl2 


3.2h 


1.05 


4.05 


93 % 
6% 


0.2470 
0.337 
(See Cdilim) 





0.618 
1.10 
1.39 
1.62 
1.83 
2.11 
2.51 
2.79 





a7Agliim 


1.2m 





gAgis 


5.3h 


Trt 


Ve 
B- <2 


90 % 
10% 


0.14 
0.31 
0.39 
0.56 
0.70 





2.00 


B- 2.00 


0.31 
0.12-1.18 





wAgus 


aA giism 


5s 


4.6 


B- 4.6 


0.56 





20s 





a7Agis 


21.1m 





Agus 


2.5m 


2.9 


0.138 
0.227 





0.70 
0.52 








aAgh? 


112.40 


1.1m 


2500 





4gC-d103 


4sCd104 


10m 


Br 


Bt 


0.22 
0.62 
0.82 
Ann. Rad. 








59m 


EC 
pt 


Bt 


0.084 
0.067 
0.124 
0.134 








4gCd105 





55m 


EC 
pt 





4gCd106 





1.22 


105.907 














EC 
B+ 1.69 
0.80 





0.31 
0.025-2.32 
<10y’s 
Ann. Rad. 




















TABLE OF THE ISOTOPES (Continued) 





z | Isotope 


% nat. 
abundance 


Atomic 
mass 
(A) 


Lifetime 
ty 
z 


Modes of 
decay 


Decay 
energies 
(Mey) 


Particle 
energies 
(Mev) 


Particle 
intensities 


Gamma 
energies 
(Mey) 


Gamma 
intensities 


Thermal 
neutron 
capture 

cross-sections 
(Barns) 


oc 








































































































4gCd107 6.7h EC 1.44 EC 99+ % | 0.848 0.4% 
Bt 0.32 Bt 0.32 0.3% 0.094D 
Ann. Rad. 
(see Agi07m) 
4sCd18 | 0.88 107.9050 
4gCd 109m 12yus IT 0.058 0.058 100 % 
48Cd 109 470d EC 0.16 EC 0.0875D 100 % 
(see Agi09m) 
asCdll0 | 12.39 109.9030 (0.2+?) 
«gsCdlim 49m yoed 0.347 0.1495 100 % 
0.2465D 100 % 
(CE 60%) 
4sCdil_ | 12.75 110.9042 
asCdil2_ | 24.07 111.9028 (0.03 +?) 
4sCdil3m l4y iy 0.27 B- 0.58 99% 0.27 0.1% 
B= 0.58 IT 0.1% 
asCdll3_ | 12.26 112.9046 27,000 
«Cdi4 | 28.86 113.9036 (0.14+1.1) 
4gCd 115m 43d [i 1.63 B- 1.63 97% 0.485 
0.69 2% 0.943 2% 
1.29 1% 
asCdus 2.3d (sie 1.45 (emi 62% 0.26 
0.59 25 % 0.52 
0.49 
0.335D 
(see In!15m) 
aCdé | 7,58 115.905 1.4 
4sC dim 3.2h B- 1.0 
4gCd17 2.8h an 2.5 871.8 0.27-2.25 
agCduls 50m B- 2.5 
4gCdli9m 2.7m [oie 
4gCdl9 95m ‘a= 0.3 
0.82 
4sCd120 <Im p> = 
4gCdi21 3.5m B- 0.85 
In 114.82 194 
49 | a9In1% 5.3m pt BS 1.65 
4.85 1.85 
Ann. Rad. 
491107 33m gt 3 Br2 0.22 
Ann. Rad. 
491 1108m 55m 1Gih 0.25 EC 61% Ann, Rad. 
EC Bt 1.4 37 % 0.63 
Ba WT 2% 0.88 






































TABLE OF THE ISOTOPES (Continued) 



















































































Thermal 
IN : F neutron 
Toot % nat. ome Lifetime Modes of Decay Particle Particle Gamma Gamma capture 
zi peueued | ahundance mass energies energies |. ve energies ’ ae 5 
t decay intensities intensities cross-sections 
(A) 5) (Mev) (Mey) (Mey) 
(Barns) 
oo 
> HH Ht 
0.33 
0.25 2% 
«Ins 40m Bt 5.1 Bt 3.5 90 % 0.637 
EC EC 10% Ann. Rad. 
4gI[n109m 1.3m ry 0.66 IT 0.658(CE) 100% (7%) 
aoInt9 4.3h EC 2.0 EC 94% 0.20 
Bt B* 0.80 6% 0.63 
0.23-1.15 
0.058D 
(see Cd10m) 
doIntom 5.0h ee 0.120 EC 99+ % | 0.120 0.6 % 
EC Ta 0.6% | 0.659 99% 
0.8845 99% 
0.936 99 % 
0.11-0.94 
dInt0 66m gt 3.96 Bt 2.25 70 % 0.656 100 % 
EC He 30% Ann. Rad. 
dgInitim ~10m IT 0.53 0.53 100 % 
goIntt 2.81d EC 1.24 EC 0.247 100% 
0.173 100% 
4oIn'2, 0.0428 eT 0.31 IT 0.31 100% 
«Int 2im IT 0.155 IT 0.155 100 % 
«Int? 14m Bo 0.66 B- 0.66 44% 0.63 7% 
Bt 2.6 EC 33% 0.71 
EC @* 1.6 23 % Ann. Rad. 
491113 1.73h ET 0.39 0.391(CE) 100 % (30%) 
wInts | 4,28 112.9043 (61+2) 
«Inti, 2.58 IT 0.150 0.150 100 % 
dIniim, 50d TEE 0.191 Tae 96 % 0.191(CE) 96.5 % (80 %) 
EC 4% 0.722 3.5% 
0.553 3.6% 
1.29 0.2% 
agInt4 72s BC B- 1.98 99 % 0.311 
Bt 1.42 B* 0.40 0.003 % | 1.29 0.09 % 
Bz 1.98 EC 1.0% 
«Into 4.4h ite 0.34 IT 95 % 0.335(CE) 95 % (47 %) 
B- 0.84 0.84 B- 0.84 5% 
Ins | 95.72 114.9041 | 6X10M4y B- 0.6 100 % (150+50) 
a9Inll6m, 2.28 IT 0.16 ies 0.16(CE) 100 % (50%) 
spInilém, 54m Bo 3.35 B™- 1.00 51% 0.1371 3% 
0.85 28% 0.41 25% 
0.60 21% 1.08 54% 
1.29 75% 
1.48 21% 
2.086 25% 
aon 14s Bo 3.29 B- 3.29 100 % 
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Sn 


50 


























































































































Thermal 
3 F neutron 
Toot % nat. eae Lifetime Modes of feat ai: Particle oe Gamma capture 
BoLopS abundance Be t decay a Sree intensities 3 intensities cross-sections 
(A) 2 (Mev) (Mev) (Mev) (Barns) 
oe 
4olnil7m 1.9h IT 0.31 Baeleie 55% 0.1605 23 % 
[she LEVEE 1.61 23% 0.313IT (CE) 22% (16 %) 
IT 22% 0.550 
0.720 
491 nil? 45 min B- 1.47 B- 0.74 0.1605 100% 
0.563 100 % 
agi nll8™ 4.5m B= Ba5 £22 
0.69 
agni8 5.18 ia 4.2 4.2 1.22 
a9[nll9m 18m rT 0.3 B27 0.3 IT 
ea 2.7 1.8 0.9 
agIn9 2.0m B= 2.4 B= 16 0.82 
491n120m 3s iy 
491n120 ~50s (oe B- 2.2 0.73 
0.85 
1.02 
1.18 
4g ni2im 3.1m Be 8" 3.7 
agI 121 30s (= 0.94 
491128 36s B- B~ 4.6 
491n128 10s [ie 1.10 
118.69 0.63 
50Sn108 9m EC EC 
509199 18m EC EC 80 % 0.112 
io Bt 1.6 20% 0.34 
0.52 
0.89 
Ann. Rad. 
0.66 D 
(See In109™) 
soSnl0 4.0h EC 0.283 100 % 
(See In!°) 
soSnill 35m EC 2.52 EC 1% Ann. Rad. 
ish At 1.51 29% 
soSnil2 0.96 111.9040 (0.4+0.9) 
s0Sn13m 20m 1 a 0.079 0.079 
soSnis 118d EC 0.69 0.256 2% 
0.392D (CE) 100 % (30%) 
(See Int18m) 
soSnll4 0.66 113.9030 
soSnlls 0.35 114.9035 
soSns | 14,30 115.9021 (0.006 +?) 
soSnl7m 14d ret 0.320 0.159 100 % 
0.161 100% 
| 


































TABLE OF THE ISOTOPES (Continued) 



























































































































































Thermal 
im a i ; neutron 
5 % nat. sause Lifetime Modes of ind dale ie Particle : Rawiee Gamma capture 
abundance aa t decay pe Shad energies | intensities ase intensities cross-sections 
(A) 4 (Mev) (Mev) (Mev) 
(Barns) 
Oc 
=o 
116.9031 iT ou 
117.9018 (0.01+7) 
wSnllom 250d IT 0.089 IT 0.065 100 % 
0.0240 100 % 
wSnt? 8.58 118.9034 
wSn!20 32.85 119.9021 (~0.001+0.14) 
wSnitim >5y B~ B- 0.42 
woSnitt 25h ote 0.38 B- 0.38 100 % 
»Snl22 4.92 121.9034 (0.001 +0.2) 
wSnltm 125d B- 1.42 B- 1.42 98 % 1.08 PGs 
Sn! 40m B- 1.42 B- 1.26 100% | 0.159 100 % 
wSni 5.94 123.9052 (0.2+0.004) 
wSn)tsm 9.7m B 2.37 B- 2.04 98 % 0.3260 99.7 % | 
0.64 0.3% 
1.07 0.3% 
1.38 1.9% 
1.86 
wSnl2s 9.4d B- 2.34 B- 2.34 95 % 1.07 4% 
1.97 1% 
0.23-1.41 
Slt =105y Bs 0.092 
0.07 
(See Sb!26) 
soSn127™ ~=3m 
wSn!27 2.1h B- 0.12-2.8 
wSn!% 5m Ca 0.04-0.48 
(See Sb!28) 
wSn!?? 6.2m (sie 1.1-3.1 
Sn!” 2.6m Bz 
wSnl32 2.2m B- 
Sb 121.75 5 
51 | Sb'2 0.9m Bt 1.27 
Ann. Rad. 
5Sb13 7m Bt B* 2.42 Ann. Rad. 
EC 1.85 
EC 
nSbis 3.4m Ba 6.3 B* 4.0 0.9 
af sles | 
Ann. Rad. 
ni Sbus 31m EC 0.50 
[che 3.03 joh aletayl 0.98 
1,24 
Ann. Rad. 
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Thermal 
aes D Particl Gaghis neutron 
Teot % nat. aaa Lifetime Modes of pete: ed 2x Particle Shekuiae Gamma capture 
s SOEORS abundance ae t decay see energies | intensities intensities cross-sections 
(A) 2 (Mev) (Mev) (Mev) (Barns) 
Cc 
1S b116m 0.107 
BC 0.140 
0.400 
0.920 
1.30 
Ann. Rad. 
nSbils 15m gr B* 2.4 0.90 7 31 
EC 1.5 1.305 7140 
EC 2.21 t+ 16 
Ann. Rad. 
nSbu7 2.8h EC 1.82 EC 97% 0.160 
Bt Bt 0.64 3% 
s1Sb118m 3.5m pr 0.108 Bt 2.6 0.108 
IT 1.24 
nSbus 5.1h EC 3.9 0.040 100 % 
pt 0.257 100 % 
1.03 100 % 
1.22 
nSbus 38h EC 0.58 EC 0.0238 (CE) 100 % (86 %) 
51S b120m 5.8d EC 0.0895 100 % 
0.1995 100 % 
1.0400 100% 
1.175 100 % 
s1Sb120 16.4m Bt 2.72 B* 1.70 1.175 
EC 
nb! 57.25 120.9038 (0.06 +6) 
B15 b122m 3.5m 1A W 0.136 0.061 100 % 
0.075 100 % 
oSb122 2.8d B= 1.97 8" 1.4 63% 0.095 
gt 1.59 1.97 30% 0.5639 66 % 
EC EC 3% 0.616 
Bt 0.57 0.01% | 0.647 
0.691 3.4% 
1.13 0.7% 
1.24 
1.9 
nSbi23 42.75 122.9041 (0.03 +0.03+3) 
mSbl24m, 21m [T 0.018 8-3 0.018 
Be $ 
5 Sbl24m, 1.3m Nl & 0.012 B-3 0.012 
fie 3 
1 Sbi24 60.9d B- 2.92 B- 0.61 51% 0.605 98 % 
2.31 23 % 1.69 46 % 
0.22 11% 0.72 10% 
2.09 7% 
0.63-2.3 
nSb125 2.0y B- 0.76 B~ 0.30 45 % 0.43 
0.12 29% 0.60 
0.61 44% 0.035-0.64 
>10y's 
(See Tel25m) 
51S 126m 19m B- 8- 2:0 0.42 
0.66 
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TABLE OF THE ISOTOPES (Continued) 
a a ee en 


































































































Thermal 
IN 4 ; , neutron 
I % nat. salar Lifetime Modes of peepee Bartek Particle SS cae Gamma capture 
Z sotope mass energies energies |, he energies ; - : 
abundance ty decay intensities intensities cross-sections 
(A) (Mev) (Mey) (Mev) 
(Barns) 
oc 
SS Se a ce eri ieee es eee ee SS SS eee eee ee 
3 Sb126 12d jo fee 3.7 Bp 2.0 0.42 
0.66 
0.3-1.0 
nSbl27 3.7d Be 1.6 fel alate} 35 % 0.059 Tele 
1.5 20% 0.244 t 26 
0.310 feted 
0.460 +100 
0.768 | 45 
siSb12sm 8.9h B- 8~ 1.0 0.32 
0.4 
0.75 
0.90 
siSb128 10.3m [ie B- 2.9 0.75 
0.32 
si Sb129 4.2h (she B- 1.87 20 % 0.165 
0.308 
0.534 
0.788 
(See Te}29) 
519b130m 6m B= 
51Sb130 387m B- 0.19-.094 
si Sbisl 23m ise 
51Sb182 2.1m (= 
51Sb138 4.1m B- 
s1Sb1s4 0.8m ole 
51S b155 <0.4m Be 
(n) 
Te 127.60 4.7 
52 | s2Tell4 16m Bo Ann. Rad. 
(See Sb'4) 
s2T ells 6m 
s2Tell6 2.5h EC 1.6 0.094 
(See Sb!6) 
s2Tell? 61m EC 3.5 Bt 1.74 0.71 
s= 
52Tell8 60d EC 
52 Tellom 4.5d EC 0.15-2.1 
IT 
Tels 16h EC 2.29 8+ 0.63 0.64 
pt 1.8 
Tel | 0.089 119.9045 (2.4+ <1) 
52T'el2im 154d IT 0.295 0.2133 100% 
0.0819 100 % 
52Tel2l 17d EC 0.070 2G 
0.506 13% 
0.574 87% 
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Thermal 
‘Auber D Particl ‘ G neutron 
ty decay intensities intensities cross-sections 
(A) 2 (Mev) (Mev) (Mev) (Barns) 
Oc 
wTel22 | 2.46 121.9030 (1+2) 
52 Le123m 104d IT 0.248 Vig 0.0886 100 % 
0.1591D 100 % 
2 Tel23 0.87 122.9042 400 
nTel4 | 4.61 123.9028 (5+2) 
52 Tel25m 58d ee 0.145 0.1097 100% 
0.0352D 100 % 
52Te125 6.99 124.9044 1.5 
32Tel26 18.71 125.9032 (0.09+0.8) 
52 Tel27m 105d fay 0.089 ras 98% 0.089 100 % 
B- B= 2% 0.0585 2% 
0.635 
s2T e127 9.3h ‘ba 0.69 B- 0.69 99% 0.0585 0.05 % 
0.145 0.007 % 
0.360 0.1% 
0.418 0.8% 
s2T e128 31.79 127.9047 (0.016 +0.14) 
52De129m 33d iT 0.106 0.106 (CE) 100 % (95 %) 
52T e129 67.3m B- 1.48 B~ 1.45 71% 0.027 86 % 
1.00 15% 0.47 9% 
0.75 
1.10 0.7% 
52T e130 34.48 129.9067 (<0.01+0.2) 
52 T'el31m Led icles 2.47 B- 0.42 52% 0.147 
0.57-2.51 0.77 
ike 0.182 IT 22% 1.12 
0.182 IT 22% 
0.10-1.63 
52 Tell 25m Bo 2.28 8 2.14 60 % 0.147 94% 
1.69 25 9 0.448 23 % 
0.595 6% 
0.74 
0.950 4% 
1.140 8% 
52T e132 78h Icha 0.51 B- 0.22 60 % 0.225 100 % 
0.053 (CE) 100 % (90 %) 
(See [182) 
62 Te133m 63m 1 Ny 0.334 Bhs 0.3340 13% 
2.4 =0.4 
ee 0.6 
Mae 13% 1.0 
s2T e133 2m 8- 1.3 0.6 
2.4 1.0 
~0.4 
seTel 42m p- 0.079-0.262 
I 126.9044 6.4 
53 | 531117 =10m 


TABLE OF THE ISOTOPES (Continued) 
















































































































Thermal 
Atomi . neutron 
I % nat. eae Lifetime Modes of Decay Particle Particle Gams Gamma capture 
Zz sotope mass energies energies |. Be energies : ae : 
abundance ty decay intensities intensities cross-sections 
(A) 2 (Mev) (Mev) (Mev) 
(Barns) 
Ce 
53119 18m pt Ann. Rad. 
531120 1.4h gt 5.0 Bt 4.0 Ann. Rad. 
53121 1.4h EC 2.36 EC 90 % 0.213 100 % 
fel BF 4.13 10% 0.32 7% 
0.27 3% 
Ann. Rad. 
531122 3.5m Bt 4.14 B+ 3.12 Ann. Rad. 
531128 13h EC EC 0.1595 100% 
0.53 2% 
0.27 
531124 4.2d EC EC 72% 0.603 62% 
pt 3.2 Bt 1.55 13% 0.73 11% 
2.15 13% 1.72 8% 
1.95 
2.24 
Ann. Rad. 
53] 125 60.0d EC 0.15 0.0352 100 % 
531 126m ?2.6h 
53] 126 13.2d EC — EC 55 % 0.65 33 % 
B~ 1.25 B- 0.38 = 0.745 4% 
Bt 2.12 1.25 44% 0.384 36 % 
Srele la: 1% 0.481 5% 
0.861 1% 
Ann. Rad. 
531127 100 126.9044 6.4 
531128 25.0m B- 2.12 B= 2.12 76 % 0.753 0.3 % 
EC 1.0 1.67 16% 0.44 17.0% 
EC 6% 0.53 1.8% 
0.98 0.3 % 
531129 1.72X107y | B- 0.19 B- 0.15 100% 0.040 (CE) 100% (90%) | 31 
531130 12.5h (= 2.96 B- 0.60 54% 0.413 24% 
1.02 46 % 0.532 100% 
0.664 100 % 1 
0.7440 70 % 
1.15 30% 
531131 8.05d oa 0.97 B- 0.61 87 % 0.080164 2.2 % 
0.25— 0.17705 
0.81 0.284307 5.3 % 
0.364467 82% ~50 
0.510 
0.6384 9% 
0.7238 3% 
53] 182 2.3h Sm 3.57 B- 1.53 24% 0.528 30% 
1.16 23% 0.624 6% 
2.12 18% 0.677 100 % 
0.778 80% 
isu 20% 
0.96 20% 
0.62-2.5 
531133 21h Ba 1.78 B- 1.40.5 94% 0.535 94% 
~0.87 5% 
1.27 1% 
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TABLE OF THE ISOTOPES (Continued) 





z | Isotope 





% nat. 
abundance 





Atomic 
mass 
(A) 


Lifetime 
ty 
2 


Modes of 
decay 





Decay 


energies 


(Mev) 


Particle 
energies 
(Mey) 


1.0-2.2 


Particle 
intensities 


Gamma 
energies 
(Mev) 


0.14 
0.41 
0.86 
1.07 
1.78 
0.2-2.5 


Gamma 
intensities 





Thermal 
neutron 
capture 
cross-sections 
(Barns) 


oe 












631135 


6.7h 


Bmd.0 
0.5 
1.4 


0.42 

0.86 

1.04 

1.14 

1.275 

1.46 

1.72 

1.80 

(See Xel35) 


(0.53D Xel33m) 





6.9% 
11% 
9% 
37 % 
34% 
12% 
19% 
11% 











sal86 


86s 





B- 2.7 
4.2 
5.6 
7.0 


1.32 
2.4 
0.20-3.2 





531187 


24s 


n 0.6 





631188 


6.38 








131.30 


2.0s 


3.5 





40m 


pt 
EC 


Bt 2.8 


0.096 
0.080 
0.132 

0.44 

Ann. Rad. 





uXel2 


19h 


EC 


0.148 
0.090 
0.187 
0.238 
(See [!22) 





54 e128 


1.8h 


EC 
Bt 


B+ 1.5 


0.149 
0.178 
0.328 
Ann. Rad. 





1X el24 


0.096 


123.9061 





54. 125m 


ie 0. 


186 








54 X 125 


EC 








54 Xel26 


0.090 


125.9042 





ba Xel27m 

















IT 0.300 




















74 


Cs 


55 





TABLE OF THE ISOTOPES (Continued) 






















































































Thermal 
IN : ' neutron 
% nat. es Lifetime Modes of soon Rervics Particle pena Gamma capture 
Isotope mass energies energies energies 
abundance (A) ty decay (Mev) (Mev) intensities (Mev) intensities cross-sections 
(Barns) 
do 
sq Xel27 36.4d EC 0.7 0.057 
0.145 
0.170 
0.203 
sr e128 1.92 127.9035 <5 
54 Nel29m 8d rT 0.236 0.196 100 % 
0.0400 100 % 
saXel29 26.44 128.9048 45 
54X10 4.08 129.9035 <5 
54 Xelsim 12d IT 0.164 0.1640 (CE) 100 % (96 %) 
sa Xelsl 21.18 130.9051 120 
sa Xels2 26.89 131.9042 (<5+0.2) 
54 Xelssm 2.3d bE 0.233 0.233 (CE) 100 % (90%) 
54 Xels3 5.270 iis 0.43 £0.35 99% 0.0809 (CE) 100 % (60 %) 
0.160 0.1% 190 
0.30 
0.38 
sa Xeli4 10.44 133.9054 (<5+0.2) 
54 els5m 15m IT 0.53 0.53 (CE) 100 % (15%) 
54 Xel35 9.13h B- 1.16 B- 0.91 97% 0.249 +100 2.7 X 108 
0.55 3% 0.36 +=0.1% 
0.607 las 
54 e186 8.87 135.9072 0.15 
54% e187 3.9m p= B- 3.5 
54 e188 17m s- Bo 2.4 0.42 +100 
0.51 +20 
1.78 
2.01 
54 e139 41s B- B- 0.22 
4.6 0.30 
0.17 
0.40 
HX e140 16s [oe 
54. e141 28 B- 
54d e142 ~1.5s Be 
54 e143 1s B- 
132.905 31 
55Csl28 6m [es Ann. Rad. 
55Cs125 45m Bt 3.07 EC 50% 0.112 
EC Ba2.05 50% Ann. Rad. 
ssCis}28 pt Bt 3.8 82% | 0.385 38% 
1.6m EC 4.8 EC 18% Ann. Rad. 
55Cs127 6.2h EC 2.09 EC 94% 0.1245 t 10 
ir B+ 0.68 3% 0.169 
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z | Isotope 












% nat. 
abundance 





Atomic 
mass 


(A) 





TABLE OF THE ISOTOPES (Continued) 


Lifetime 


ty 
2 










Modes of 
decay 







Decay 
energies 
(Mev) 





Particle 
energies 
(Mev) 


Particle 
intensities 






Gamma 
energies 
(Mev) 






0.196 
0.2855 
0.363 
0.406 

Ann. Rad. 


Gamma 
intensities 





tT 80 


Thermal 
neutron 
capture 

cross-sections 
(Barns) 


ce 








55Csl28 


3.8m 


pt 
EC 


3.9 


Bt 2.9 
2.5 
1.5 

EC 


50 % 
20 % 


24% 


0.135 
0.450 

0.98 

1.5 

Ann. Rad. 





60 % 
20 % 





55Cs!29 


0.7h 


EC 





0.040 
0.092 
0.174 
0.283 
0.315 
0.373 
0.415 
0.55 

0.585 





55C 8180 





30m 


EC 
B* 1.97 
B- 0.44 


mon 
Noon 
SWANN 


Ann. Rad. 








55Cgl8l 





9.7h 





no ¥ 





55Csi82 


6.5d 


2.1 


0.68 
0.77 
1.09 
1.20 
1.28 





55Cs133 





100 


132.9041 


(2.6 +28) 





55Cgl34m 











2.90h 


B =1% 


0.137 


IT 
B~ 0.55 


0.1374 
0.126 
0.0105 





55Cg}84 





2.19y 





2.06 


B~ 0.65 
0.09 
0.21-1.45 


0.605 
0.794 
0.565 
0.20-1.37 
>10y's 


97 % 
94% 
13 % 


134 





2.0 X 106y 


no y 





13d 


1.04 

0.82 
0.065-2.5 
>10y's 





65Cs}87 


30y 


0.6616D(CE) 
(See Bats7m) 


92% (11%) 


0.11 





65Cs138 








32.2m 





0.46 
1.02 
1.45 
2.24 
0.11-3.3 
>10y’'s 


bo 
w 


rPNN 
wmawa 
Rss 





55Cs189 


4.3 


0.41 





s5Cgl40 


0.61 





s5Cslil 
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Isotope 


% nat. 
abundance 


TABLE OF THE ISOTOPES (Continued) 


Lifetime 


4 


Decay 
energies 
(Mev) 


Particle 
energies 
(Mev) 





Particle 
intensities 


Gamma 
energies 
(Mev) 


Gamma 
intensities 


Thermal 
neutron 
capture 
cross-sections 
(Barns) 


Cec 


a ee ee eee 

































































spCslt2 <8s B~ 
s5Cgli3 Short e 
ssCgi4 Short B- 
Ba 187.34 ie, 
56 | ssBalzé 97m EC 0.225 
0.70 
0.9 
(See Cs!26) 
ssBal2? ~12m gt Ann. Rad. 
ssBal2s 2.4d EC 0.135 
0.28 20% 
(See Cs!28) 
ssBal2s 2.5h KC 2.9 EC 0.127 
[eh 8B 1.43 0.18 
1.25 0.210 
0.98 1.45 
Ann. Rad. 
s6Bals0 0.101 129.9062 8.8 
seBalsl 11.6d EC 0.50 
0.126 
0.22 
0.055-1.04 
>10y’s 
ssBal? | 0.097 131.9057 (4+3) 
seBalssm 39h Ex 0.288 0.2757 100 % 
0.0117 100 % 
56Bal33 7.59 EC 0.49 0.070 6 
0.081 732 
0.158 
0.276 
0.300 726 
0.358 +74 
56Balss 2.42 133.9043 (<0.05-+ <4) 
56 Balsim 29h IT 0.268 0.268 100 % 
56 Balss 6.59 134.9056 5 
56Bals6 7.81 135.9044 (0.016 +<1) 
seBalsim 2.6m IT 0.6616 0.6616 (CE) 100% (11 %) 
seBal37 VL32 136.9056 4 
56Bal38 71.66 137.9050 0.5 
s6Bals9 83m (eh 2.38 B- 2.38 0.166 30 % 
2.23 4 
0.95 
56 Bal? 12.8d [f= 1.05 B- 1.02 60 % 0.0298 
0.48 0.131 
0.161 
0.306 <20 
0.436 
0.540 25 % 





























(See La140) 











TABLE OF THE ISOTOPES (Continued) 























Thermal 
x } 5 - : G neutron 
euTROe % nat. oe Lifetime | Modes of rey ed AOI : Particle ee Gamma capture 
Sovope | .bundance OSE t decay See energies | intensities 2 intensities cross-sections 
(A) 2 (Mev) (Mev) (Mev) 
(Barns) 
Cc 
s6Bals2 1lm B- B 4 0.26 
0.89 
1.20-1.68 
seBalss 12s ae 
seBals4 Bo 
La 138.91 8.9 
57 | s7Lal26 ~1lm Bt 0.26 
EC Ann. Rad. 
s7Lal28 6.5m Bt 0.28 
EC Ann. Rad. 
57Lai80 9m Bt 0.36 
EC Ann. Rad. 
s7Lalst 61m jefe EC 72% 0.115 23 % 
EC Bt 1.42 16% 0.28 17% 
1.94 8% 0.36 20% 
0.42 20 % 
Ann. Rad. 
67Lals2 4.5h Bt 4.8 Bt 3.8 1.0 
Ann. Rad. 
57Lai38 4h EC 2.2 EC 0.8 
fe ihs Be lz Ann. Rad. 
s7Lals4 6.5m EC Sai EC 56 % 0.60 
(Bie BY 2:7 44% Ann. Rad. 
57Lals5 19.8h EC EC 99 % 0.104 
pt 0.1% | 0.218 
0.265 
0.295 
0.367 
0.483 
0.588 
0.65 
0.862 
57La36 9.5m EC 2.9 EC 67 % 0.83 
pt Bt 1.8 33% Ann. Rad. 
57Lals7 6 X 104y EC 
57Lals8 0.089 137.9068 |1.1X10"y | EC 1.67 EC 70% 0.54 15% 
pst 1.02 B~ 0.205 30 % 0.810 30% 
1.43 70% 
57Lals9 99.9111 138.9061 8.9 
s7Lalso 40.2h a= 3.8 B- 1.34 >10y’'s 385% 
1.10 0.33 44% 
0.42 0.49 40% 
0.82 88 % 
0.92 
1.60 
2.53 
s7Lal! 3.9h B~ 2.43 B™ 2.4 1.37 2% 
s7Lalt2 1.4h B~ 4.4 B- ~4 0.630 +100 55% 
0.870 t 30 
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TABLE OF THE ISOTOPES (Continued) 














































































































Thermal 
IN . , 5 neutron 
Pallant % nat. vomio Lifetime Modes of neces sete Particle poe Gamma capture 
sotope abundance mass energies energies , uae energies r sits . 
ty decay intensities intensities cross-sections 
(A) (Mev) (Mev) (Mev) 
(Barns) 
Oc 
2.0 T 30 
2.4 T 55 
2.9 ft 15 
3.4 Teo 
s7Lals3 14m a: 3.3 
s7Lal4 Short B- 
Ce 140.12 0.6 
58 | ssCelst 30m gt Bt 4.2 Ann. Rad. 
ssCels2 4,.2h pt Ann. Rad. 
ssCelss 6.3h EC p+ 1.3 1.8 
pt Ann, Rad. 
ssCel4 72h EC no 
ssCel35 22h EC Bt 0.81 Ann. Rad. 
pt 
ssCel86 0.193 135.907 (0.6+6.3) 
sgCela?m 34.5h IT 0.26 Ve 99+ % | 0.255 100 % 
EC EC ~0.1% 
ssCeli7 9h EC 0.010 100 % 
0.443 3% 
ssCelss 0.250 137.9057 (~0.007 +0.7) 
sgCel39m 55s IT 0.74 0.740 100 % 
ssCels9 140d EC 0.27 0.167 100 % 
sgCeli0 88.48 139.9053 0.5 
sgCelsl 32.5d B~ 0.58 B~ 0.43 70% 0.144 70% 
0.58 30% 
sgCelt2 11.07 141.9090 | 5X10ly a a@ 1.5 1 
sgCels 33h B- 1.44 B- 1.09 40% 0.058 80 % 6 
1.38 37 % 0.295 43 % 
0.66 10% 
0.72 9% 
0.89 
1.10 
ssCel44 285d pa 0.32 B- 0.31 72% 0.0337 6 
0.19 20 % 0.0412 
0.0535 
0.0590 
0.0806 
0.098 
0.1339 
(See Pr44) 
ssCels 3.0m B- 2.0 B= 2:0 
ssCelié 1.4m B- 0.7 1.0 B- 0.7 0.05 weak 
0.110 t 20 
0.142 t 42 
0.22 t 50 
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Isotope 


% nat. 
abundance 


Atomic 
mass 
(A) 


TABLE OF THE ISOTOPES (Continued) 
i a a Ce ees 


Lifetime 


ty 


Modes of 
decay 


Decay 
energies 
(Mev) 


Particle 
energies 
(Mev) 


Particle 
intensities 





Gamma 
energies 
(Mev) 


Gamma 
intensities 


Thermal 
neutron 
capture 
cross-sections 
(Barns) 


oc 










































































0.32 +100 
ssCeli? 1.2m cm 
ssCel48 1.2m B= 
Pr 140.907 i 
59 | s9Pri4 lh 0.13 
0.22 
0.94 
69 Pri% 22m iB Br 2:5 0.080 
0.22 
0.30 
Ann. Rad. 
69 Pr36 7.0m Bt 62.0 0.17 
0.8 
Lot 
Ann. Rad. 
69 Pris? 1.5h EC 2.8 EC 83 % 
pt Sis 17% 
59 Pr138 2.0h EC EC 90 % 0.30 
Bt Br 1.4 10% 0.80 
1.05 
=1.4 
=1.7 
Ann. Rad. 
69 Pris? 4.5h EC 2.0 EC 94% 1.0 
Be BY 120 6% 1.3 
1.6 
Ann. Rad. 
sg Priso 3.4m Bt 3.40 Bt 2.23 Ann, Rad. 
EC 
sg Pris 100 140.9074 11 
s9Pri42 19.2h j= 2:15 B~ 2.15 96 % 1.57 4% 20 
0.58 4% 
s9Pri43 13.7d B~ 0.93 B~ 0.933 100 % no y 
s9Pri44 17.38m a= 2.98 B~ 2.99 98% 0.696 1.6% 
0.80 1% 2.18 0.8% 
2.29 12% 1.49 0.3 % 
69Prl45 5.9h B- 1.80 8~ 1.80 95% 0.022 
0.34 
0.92 
0.97 
1.04 
15 
soPri46 24m B~ 4.2 Braye 56 % 0.455 100 % 
2.3 44% 0.597 11% 
0.75 33 % 
1.49 
s9Pri47 12m s- 0.32 
~1.7 
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TABLE OF THE ISOTOPES (Continued) 



















































































































































































Thermal 
A neutron 
Taat % mat. Lifetime Modes of DECAY Panicle Particle Gemma Gamma capture 
Z sotope puna energies energies c ape energies : sys ‘ 
abundance t a decay intensities intensities cross-sections 
(Mev) (Mev) (Mev) 
(Barns) 
oc 
coN dio 5.2h EC 4.1 EC 90% 1.3 9% 
Bt BY 3.1 10% Ann. Rad. 
coN dio 3.3d EC 0.11 
0.19 
0.32 
0.5 
Ann. Rad. 
eoN dit 2.4h EC 1.80 EC 95% 0.42 0.13 % 
Bt 8+ 0.78 5% 0.88 0.26% 
1.15 0.5% 
1.30 0.25% 
Ann. Rad. 
ooN ditim 64s ie 0.76 0.76 100 % 
eo N di? 2QLL 141.9075 17 
oNd4s | 12.17 142.9096 330 
oNdi4 | 23.85 143.9099 | =5X104y |a a 1.8 5 
coN diss 8.30 144.9122 50 
coN dis 17.22 145.9127 2 
eoN di47 1l.1d B- 0.91 B- 0.82 77% 0.091 29% 
0.38 20 % 0.53 15% 
0.12-0.69 
>10y’s 
eoNd4s | 5.73 147.9165 4 
eoN di49 1.8h B- 1.6 B- 1.5 0.112 
1.1 0.114 
0.95 0.210 
0.24-0.65 
>10y’s 
coNd18° | 5.62 149.9207 is) 
oN diel 12m Ba 2.4 Bo 1.93 0.12 
0.21 
0.030-2.17 
>10y’s 
Pm 
61 | #1. Pmt 22m Bt 3.6 Bt 2.6 Ann. Rad. 
61 Pm142 34s Ba 4,82 Bt 3.8 69 % 1.57 0.2% 
EC 31% 
o1Pmi43 265d EC ee! EC 0.742 45% 
e1 Pm! ~400d EC EC 0.476 45% 
0.616 100% 
0.696 100 % 
61 Pm145 18y EC 0.14 EC 0.067 12% 
0.0725 8% 
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TABLE OF THE ISOTOPES (Continued) 









































































































































































































Thermal 
; ‘oh ss G neutron 
I % nat. mar aaa Lifetime Modes of ee a, Particle Be ies Gamma capture 
4 sovope mer d intensities intensities cross-sections 
abundance (A) 4 ecay (Mev) (Mev) intensi (Mev) el 
oc 
0.453 65% 
B- 0.78 35% 0.742 30% 
0.749 35% 
oPm'47 2.5y B- 0.225 B- 0.225 100% 0.121 very weak (11+120) 
0.10 =107% 
61 Pm'48" 40.6d IT 2.59 B- 0.5 37 % 0.286 10% <3000 
B- 0.6 19% 0.412 18% 
0.68 8% 0.548 91% 
0.8 24% 0.627 94% 
IT 6% 0.723 31% 
0.913 18% 
1.011 20% 
61 Pmi48 5.39d Bo 2.46 ea Wi 41% 0.550 31% 27,000 
2.0 14% 0.910 17% 
2.6 45% 1.46 24% 
6: Pm'49 54.4h Be 1.06 B- 1.064 89% 0.285 10% 
0.784 10% 0.256 
0.548 
0.582 
0.850 
61 Pm)5 2.7h Be 3.49 p> 2.3 80% 0.334 
1.8 1.175 
3.2 20 % 1.33 
1.4 0.845 
Led 
61 Pm!8) 28.4h 87 =1.8 A= 1.3 0.0647 
0.49-1.1 0.163 
0.177 
0.240 
0.275 
0.340 
0.44 
0.65 
0.715 
1.5 
6: Pmt? 6m B= B= 2.2 0.12 
0.24 
1.0 
e1 Pm 2.5m fd 8- 2.5 
Sm 150.35 5800 
62 | «eSm' ~20d EC Ann. Rad. 
pt 
2Sm142 72m EC EC 90 % 
fe B+ 1.03 10% Ann, Rad. 
625m}43m 2.33m IT 0.68 0.68 
Sm 1.0m EC 3.5 EC 57 % Ann. Rad. 
pt Bt 2.5 43 % 
o2Sm!44 3.09 143.9117 ~0.03 
e2Sm45 340d EC 0.64 EC 0.0613 (CE) 92 % (78 %) 
0.485 
oSmi46 146.9129 | 5x 107y a 2.55 
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Thermal 
een ; 5 neutron 
% nat. ope Lifetime Modes of veeey Particle Particle een Gamma capture 
z | Isotope mass energies energies |. ide energies 3 ale : 
abundance ty decay intensities intensities cross-sections 
(A) (Mey) (Mey) (Mev) 
(Barns) 
oc 
e2Sm7 14.97 146.9146 1.06 X 10ly | a a 2.24 ~90 
eSmiss 11.24 147.9146 1.2X10By |a@ a 2.14 
e2Sm9 13.83 148.9169 | ~4X104y |a@ a 1.84 41,500 
625m)50 7.44 149.9170 
e2Smi51 =Q93y pe 0.076 B- 0.076 98.3% | 0.021 1.7% 12,000 
e2Smls2 76.72 151.9195 220 
o2Smiss 47.1h Bo 0.803 B- 0.698 40% 0.06966 ste? 
0.640 38% 0.0834 
0.803 22% 0.099 
0.10323 +100 
0.171 tT 0.07 
0.53 sp Ue 
0.600 t 0.04 
eSmis 22.71 153.9220 5 
e2Sm1s5 22m (i 1.74 B- 1.65 93 % 0.105 96 % 
1.50 7% 0.248 4% 
0.142 1% 
62Sm1s6 9h Be 0.9 B- 0.9 
e2Sm1s7 0.5m B= 0.57 
Eu 151.96 43000 
63 | «Eul 18m pt 3.4 Bt 2.4 Ann. Rad. 
eu 5.6d EC 0.63 24% 
0.53 3% 
0.73 60 % 
0.89 
ssEulsem ?38h EC EC 0.035 
0.16 
0.89 
esEuls6 4.6d EC 3.89 0.635 
pt 0.749 
0.67-2.42 
Ann. Rad. 
e3uls7 24d EC 1.8 EC 100 % 0.076 
a a 2.9 103% 0.121 
0.198 
0.602 
0.678 
0.800 
0.88-1.08 
63's 54d EC ~3.4 0.56 
0.90 
1.46 
esEul4? 120d EC 0.80 0.285 
0.330 
0.256 
0.582 
esEutsom 14h B- 1.01 Bo 1.01 0.41—1.97 
pt 2.27 Bt 1.25 Ann. Rad. 
EC 
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Isotope 


63150 


% nat. 
abundance 


Atomic 
mass 
(A) 


TABLE OF THE ISOTOPES (Continued) 


Lifetime 


4 


Modes of 
decay 


EC 


Decay 
energies 
(Mev) 


Particle 
energies 
(Mev) 


Particle” 
intensities 


Gamma 
energies 
(Mev) 


0.33 
0.44 
0.59-1.07 


Gamma 
intensities 





ssHulsim 


58ys 


IT 


0.18 


i$ 


0.18 





e3ul51 


47.82 


150.9196 





63fu152m 


63 us? 


13y 


EC 
pt 


1.92 


1.86 


74% 
21% 
0.01 % 


74% 
26% 


0.02 % 


0.122 
0.344 
0.56 
0.841 
0.963 
>107's 


0.122 
0.34 
1.11 
1.41 


13 % 
3% 
24% 
11% 
9% 


62% 
26 % 
13% 
25% 





63153 


52.18 


152.9209 





63 Huss 


16y 


1.97 


B- 0.15— 
1.85 


0.123 
0.248 
0.72 
0.875 
0.998 
1.006 
1.28 
>10y's 


88 % 
7% 
23 % 
15% 
12% 
18% 
36 % 





63 uss 


1.7y 


0.25 


Br Od5— 
0.190 
0.25 


0.019 
0.026 
0.060 
0.086 
0.105 
0.145 
>107’s 





e3Huls6 


15d 


2.45 


40 % 


0.089 
0.64 
0.72 
0.78 
0.2-2.19 
>10y's 





63 Huls7 


15h 


75 % 
25 % 


0.6 
0.2 








63158 


60m 





e319 


19m 


2.2 


0.045 
0.176 





63160 


157.25 





2.5m 





64 





oaGd'45 


25m 





EC 


5.2 


EC 
B* 2.4 


ou 
or or 


Re 


a 


1.75 
1.04 
0.80 


90 % 
9% 
8% 





esd 46 


48d 


EC 


0.1155 
0.155 
0.1148 


100 % 
100 % 
100 % 





aGd'7 














EC 








EC 











0.23 
0.370 
0.396 
>10y's 
0.14-1.33 





Thermal 
neutron 
capture 
cross-sections 
(Barns) 


Cc 





(1700+-7000) 











1400 


13,000 





46,000 
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Isotope 





Atomic 
mass 
(A) 





TABLE OF THE ISOTOPES (Continued) 
a a a a a me 






Lifetime 


4 







Particl é 
cS a Particle 
(ten intensities 








Gamma 
energies 
(Mev) 


Gamma 
intensities 


Thermal 
neutron 
capture 
cross-sections 
(Barns) 


Ge 






































































































aGdiis 147.9177 | ~130y 
aGdiss 148.9189 | 9d a 3.0 0.0007 % | 0.159 
0.298 
0.346 
0.535 
esGdi60 149.9185 | =3X105y a 2.7 100 % 
eGdisl 120d 0.0215 4.4 
0.080 
0.140 
0.1530 +6.0 
0.1753 Pate 
0.242 74.5 
0.305 t0.8 
eGdis2 151.9195 | 1.110 My a 2.15 <180 
aGdis3 200d 0.069 
0.0975 
0.1032 
eaGdis4 153.9207 
eaGdis5 154.9226 58,000 
esGdiss 155.9221 
eGdis7 156.9339 240,000 
exGd 6s 157.9241 3.9 
esGdise 18h B- 0.59 20% 0.362 19% 
0.948 74% 0.058 6% 
0.89 6% 
osGdl60 159.9071 0.8 
esGdiél 3.7m B- 0.6 91% 0.102 22% 
1.54 5% 0.316 24 % 
1.44 4% 0.363 60 % 
0.485 2% 
esGd 62 >ly 0.041 
0.117 
0.34 
Tb 158.924 46 
65 | «Tb147 24m 0.305 
0.14 
Ann. Rad. 
65 Tb148 70m 0.780 
1.120 
Ann. Rad. 
65 T bl49m 4.0m 3.99 
65 Lb'49 4.1h EC 90 % 0.170 
a 3.95 10% 0.230 
0.360 
~0.500 
0.640 























TABLE OF THE ISOTOPES (Continued) 
Fa a ea GS SA a a ee a a ee fe, 


Thermal 
neutron 
capture 

cross-sections 
(Barns) 


oc 














































Gamma 
energies 
(Mev) 


Particle 
energies 
(Mev) 


Decay 
energies 
(Mev) 


Atomic 
mass 
(A) 








Gamma 
intensities 


Particle 
intensities 


Modes of 
decay 










Lifetime 


4 











% nat. 
abundance 






Isotope 

















0.51 
0.64 
0.93 























99+ % 0.1082 
a a 3.44 0.0003 % | 0.1802 
0.1921 
0.252 

0.2711 
0.2875 
0.3441 
0.4321 
0.6152 





681 b15! 150.9230 








65° b152m 4m EC a 0.002% | 0.23 
Be 0.14 
a Ann. Rad. 





05. T b152 18h EC 0.344 
0.271 
0.411 
1.32 
>107’s 








65,1 b158 62h EC 0.0415 
0.0517 
0.0681 
0.0875 
0.1021 
0.1098 
0.1744 
0.1952 
0.2122 
0.250 

















es Tb154m 8h EC 0.123 
0.248 
0.180 
0.35 
0.30-0.65 














66 Tb154 21h EC EC 99+ % 0.123 

Bt Bt 2.7 0.25 

0.180 

0.35 
0.30-0.65 
Ann. Rad. 














os T1855 5.6d EC EC 0.085 
0.105 
0.155 
0.26 
0.019-0.37 





68 b156m 5h IT 0.089 0.089 
ae 
att 








66 T b186 5.4d EC 23 0.089 90 % 











65 Pb187 >30y EC 




















68158: ‘ 11s nay 0.111 0.111 100% 














TABLE OF THE ISOTOPES (Continued) 
er ge a 























Thermal 
Atomic ue D r neutron 
z || Isotope % nat. am Lifetime | Modes of yee f poten Particle Seana Gamma capture 
abundance t decay hg Te intensities A Sg intensities cross-sections 
(A) 4 (Mey) (Mev) (Mev) : 
(Barns) 
Cc 
65s T b18s =1000y EC 0.94 EC 0.08-1.19 
s- 
wTb | 100 158.9250 46 
6s Tb100 73d B- 1.80 8-0.57 40 % 0.087 75% 
0.87 0.196 6% 
0.45 0.215 4% 
0.298 30% 
0.875 33% 
0.962 11% 
0.966 25% 
1.18 17% 
1.27 8% 
es Tbi6 7.1d B- 0.54 8-0.54 60% 0.0256 
0.49 12% 0.0277 
0.46 11% 0.04890 
0.41 17% 0.0571 
0.0747 
0.078 
0.1062-0.175 
>10y's 
wTbie2 2h [i= 
eT bim ?7m Ba 0.18 
es Tbe 7h p= 
ss Tie ld Ba 
Dy 162.50 960 
66 | s«sDy49 ~15m EC 
ss Dy18 8m a a 4,2 0.39 
Bt Bt Ann. Rad. 
6s Dy 181 19m a a 4.1 
es Dy152 151.9244 | 2.5h Bt pt 0.02% | 0.255 
a a 3.7 Ann. Rad. 
66 Dy183 152.9254 | 5h EC a 3.5 Y 
a 
esDyl4m 2713h a a 3.35 
es Dy1®4 153.9248 | ~106y a a 2.85 
66 Dy155 10h EC EC 0.06543 
Bt Bt 0.85 0.09038 
0.1154 
0.1558 
0.1614 
0.2057 
0.2270 
0.2714 
Ann. Rad. 
esDy'6 | 0.052 _ 155.9238 
ee Dy18? 8.2h EC 0.0608 
0.0830 
0.1439 
0.1725 
0.2655 
0.3266 
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TABLE OF THE ISOTOPES (Continued) 



































































































































Thermal 
, ; D Partiol G neutron 
pile nay tomic | Lifetime | Modes of | ece” Pe lhericleylakit ee eau ne 
Oe | abundance ae 4 decay rete eee intensities (M E intensities cross-sections 
(A) (Mev) (Mev) Mev) (Barns) 
oc 
een | | ere 
sDy'88 157.9240 100 
66 Dy 189 144d EC 0.38 EC 0.0580 25 % 
66 Dy160 159.9248 
«Dy | 18.88 160.9266 380 
esDy'? | 25.53 162.9265 140 
esDy'® | 24.97 162.9284 120 
wDy'* | 28.18 163.9288 (2000 +800) 
Dy! 75s 1s, 0.108 MAE 97% 0.108 97% 
B B~ 0.84 3% 0.156 
0.361 3% 
0.515 
«Dy 2.3h B~ 1,28 B- 1.19 13% 0.09479 4700 
1.28 84% 0.284 
0.84 3% 0.361 
0.29 1.4% 0.560 
0.62 
0.71-1.08 
>10y’s 
wDy' 82h B 0.48 B~ 0.402 92% 0.028 12% 
0.481 5% 0.054 16% 
0.06 3% 0.082 77% 
0.288 0.1% 
0.344 0.3 % 
0.375 1% 
0.428 14% 
wDy'? 4.4m e= 64 
Ho 164.930 
67 | es7Holtim 50s a a 4.58 
¢7Ho!®! 37 a a 4.48 
oHol82m 2.4m a a 4.34 
«Hol? 52s a a 4.43 
1 Holsam 6.5m a a 4.10 
67Ho!3 9m a a 3.98 
«Hol 50m Bt 8*'2.1 0.138 
Ann. Rad. 
«Hol 57m Bt =5 B* 1.8 0.14 
0.27 
0.37 
0.69 
Ann. Rad. 
oHot 0.5h Bt ft 1.3 Ann. Rad. 
«Holt? 33m EC 0.125 
0.180 
0.250 
0.305 
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Isotope 


67 Holiom 


% nat. 
abundance 





TABLE OF THE ISOTOPES (Continued) 





Lifetime 


4 


Modes of 
decay 


Decay 
energies 
(Mev) 








Particle 
energies 
(Mev) 





EC 
Bt 


Particle 
intensities 


Gamma 
energies 
(Mev) 










0.60 
0.107-2.76 
>10y’s 

Ann. Rad. 

















Gamma 
intensities 









Thermal 
neutron 
capture 
cross-sections 
(Barns) 


oc 













67 Hol? 


28m 


EC 
pt 


EC 
Bt 0.57 


0.090 
0.20 
0.65 
0.73 
0.89 





0.97 
0.107—2.76 
Ann. Rad. 





evHolél 





2.5h 


EC 





0.02565 
0.0775 
0.1754 
0.025-0.175 
>10y7’s 





e7Holt2m 


68m 


i 
[EC] 





0.0382 
0.0577 
0.0808 
0.1848 
0.2828 








67H! 62 


12m 


B+ 1.14 


0.76 
Ann. Rad. 








67Hol63m 


0.8s 


0.305 





e7Hole3 





> 108y 


EC 





e7Hole4 


67Hol6s 


100 


164.9303 





67Hol66m, 


67 Hol66m 











e7Holé6 


37m 


B- 0.99 
0.90 

EC 

Ty 





25% 
15% 
40 % 
20% 


0.0373 
0.046 
0.091 


12% 
20% 
15% 





>30y 


Go ts64) 








B- 0.28 
0.18 
1.00 
1.45 


70 % 
20 % 
9% 
1% 


0.0804 
0.185 
0.282 
0.415 
0.706 
0.817 
>10y's 


100 % 
100 % 
20% 
19% 
80 % 
80 % 








200us 


IT 











26.8h 








1.85 


B- 1.84 
1.76 


52% 
47% 


0.0802 
1.38 
1.58 
1.66 


48% 
1% 
0.2% 
0.1% 








e7Holé7 


67Ho!l68 


67Hole9 


3.0h 


1.0 


0.35 
0.70 


18% 
6% 


Ur 





3m 


1.6h 








67Ho170 


es Eorls8 











167.26 





45s 


2.5b 


Bt 








0.85 





0.13 














Ann. Rad. 











170 
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TABLE OF THE ISOTOPES (Continued) 





Isotope 


% nat. 
abundance 


Atomic 
mass 
(A) 


Lifetime 


4 


Modes of 
decay 


Decay 
energies 
(Mev) 


Particle 
energies 
(Mev) 


Particle 
intensities 


Gamma 
energies 


(Mey) 


Gamma 
intensitics 





Thermal 
neutron 
capture 
cross-sections 
(Barns) 


Ge 


(See Hot60) 


































































































ogHr160 29h 
egforiél 3.1h EC Bt 1.21 0.065 
gr 0.195 
0.82 
1.12 
Ann. Rad. 
og yr 162 0.136 161.9288 2 
es rl63 75m EC 0.43 
Ll 
egHiri64 1.56 163.9293 ney 
eg Hor l65 10h EC >0.2 
eskyr166 33.41 165.9304 10 
egorlé7m 2.5 itn 0.208 0.208 (CE) 100% (61%) 
eg or l67 22.94 166.9320 700 
egEyr168 27.07 167.9324 z 
eg r169 9.4d B- 0.34 B~ 0.332 42% 0.0084 (CE) 42 % (42 %) 
0.340 58 % 
esEor!70 14.88 169.9355 9 
egHMri71 7.8h B= 1.48 B- 1.05 93 % 0.308 
0.5-1.48 0.296 
0.124 
0.01-0.88 
>10y's 
eg rl72 50h (ole 0.9 0.05-0.61 
Tm 168.934 125 
69 | 69 Tm!6 30m EC 0.084 
0.147 
0.172 
0.144 
69 T'm162 77m EC 0.102 
0.24 
69 T'm163 2h EC 0.104 
0.242 
0.069 
0.240 
0.022-0.66 
69 T'm 164 2m gt 3.96 B+ 2.9 0.091 
1.3 0.21-0.93 
Ann. Rad. 
69 T'm165 29h EC 0.047 
0.054 
0.077 
0.243 
0.015-1.38 
>10y’s 
69 ['m166 7.7h EC EC 99+ % | 0.0806 
fest Bt 2.09 1%. | 0.1546 
0.182 


TABLE OF THE ISOTOPES (Continued) 












Isotope 


% nat. 
abundance 


Atomic 
mags 
(A) 


Lifetime 


4 


Modes of 
decay 


Decay 
energies 
(Mev) 


Particle 
energies 
(Mev) 


Particle 
intensities 


Gamma 
energies 
(Mev) 


0.706 
0.788 
0.596-2.06 
>10y7's 
Ann. Rad. 


Gamma 
intensities 


Thermal 
neutron 
capture 

cross-sections 
(Barns) 


oc 












69 1 m!67 





9.6d 


EC 





0.208D 
0.0570 
0.53 


99 % 
33% 


1% 





69 mss 





85d 


EC 


0.0798 
0.185 
0.198 
0.448 
0.817 
0.822 
0.28-1.464 
>10y’s 


83 % 
28 % 
53 % 
28% 
36 % 
17% 





69 1 m169 


100 


168.9344 


125 





69 T'm170 


127d 


0.96 


78% 
22 % 


0.0842 


22% 





eTm)71 


691: m!72 


1.9y 


0.097 


98 % 
2% 


0.0667 


2% 





64h 


1.76 


100 % 





69 T'm!73 


7.3h 





69 Tm!"4 


5.5m 





69 Tm 


20m 





69 Tm176 


173.04 


1.5m 


37 





70 


70 Y b164 


75m 


Ann, Rad. 





70 Y b165 


82m 


Ann. Rad. 





70 Y D166 





70 Y b167 


54h 


0.1120 
0.1400 
(See Tm166) 





18m 


EC 


0.063 
0.106 
0.116 
0.026-0.17 





70 Y b168 


0.135 


167.9339 


11,000 





Ybi60m 


50s 


Mg 


0.0242 





70 Y b169 














32d 





EC 
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TABLE OF THE ISOTOPES (Continued) 





Lu 


Isotope 


7 ¥b170 


% nat. 
abundance 


3.03 


Atomic 
mass 
(A) 


169.9349 


Lifetime 


4 


Modes of 
decay 


Decay 
energies 
(Mev) 


Particle 
energies 
(Mev) 


Particle 
intensities 


Gamma 
energies 
(Mev) 


Gamma 
intensities 





Thermal 
neutron 
capture 

cross-sections 
(Barns) 





Yb 


14.31 


170.9365 








70 Y b172 


21.82 


171.9366 





7 Y b178 


16.13 


172.9383 





70 ¥ b174 


70 Yb175m 


31.84 


173.9390 





0.0678 


0.46 


0.46 





1 Y bls 


4,.2d 


0.47 


B-0.67 


87 % 


0.11381 
0.13765 
0.14485 
0.2513 
0.2826 
0.3961 


Tt 31 
T 2.2 
t 5.9 
tT 3.8 
Tt 62 
+100 





70 Y b176 


12.73 


175.9427 





mY bl77m 


6.58 


A. 


0.10 
0.21 





70 Y b177 


174.91 


1.9h 


1.38 


B~ 1.38 
1,23 


87% 
7% 


0.1185 
0.147 
0.95 
1.085 
1.12 
1.235 





nLuls? 


54m 


EC 


EC 


0.030 

0.24 
0.05-.140 
(see Yb!67) 





mLul68m 


7m 


EC 
pt 


=4.5 


EC 
B* 1.2 


0.087 
0.987 
0.900 
1.4-2.13 
Ann. Rad. 


op 
oreo 
St sf 38 





7nLu!68 


EC 


0.089 





nLu16 


1.5d 


EC 


EC 


0.087 
0.0242 
0.0628 
0.110 
0.070-1.39 





mLu!7 


2.0d 


EC 
pt 


EC 
8* 1.8 


0.0842 
0.1935 
0.153-3.02 
Ann. Rad. 








nLull 


8.3d 


EC 


0.0556 
0.0667 
0.0758 





nLul?2 











6.7d 
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0.0787 
0.0906 
0.1128 
0.1815 
0.2038 
0.809 

0.900 








Hf 


72 


TABLE OF THE ISOTOPES (Continued) 
a a a Na 














































































































Thermal 
Atomi . neutron 
Teatone % nat. Seen Lifetime | Modes of sre Pestints Particle anime Gamma capture 
}2) abana mass energies energies |. ae energies ; im ; 
ance 4 ty decay intensities intensities cross-sections 
(A) (Mey) (Mey) (Mev) 
(Barns) 
oc 
nLus ~1.3y EC 0.7 0.0787 91% 
0.1007 31% 
0.272 19% 
0.637 2% 
nLuttim; 75us uae 0.133 0.133 
nLutin 165d EC 0.077 EC 0.0766 59 % 
1.23 10% 
0.059 
0.067 
0.045-0.99 
nLuts short EC 
nLul’s 97.41 174.9409 (18+5) 
nLutlem 3.7h Bo a2 Bo 1.2 0.0883 
pba 
nLul’s 2.59 2.1X10%y | B- 1.02 B~ 0.42 100 % 0.0883 100 % 
0.202 100 % 
0.309 100 % 
nLut? 6.8d Bo 0.50 B- 0.50 90% | 0.07164 m= 
0.18 7% 0.1130 +100 
0.38 3% 0.2085 +220 
0.2500 t, 3 
0.3124 T 3 
mLutl78™ 16m B- Bates: 0.060 
0.090 
0.125 
0.342 +100 
0.445 + 10 
nLuts 30m Iie 3 B- 2.3 
nLut79 7.5h B- Baleco: 0.090 
0.22 
1Luise 2.5m he B= 3:3 
178.49 105 
mH fies 22m EC Br 1.7 Ann. Rad. 
pr 
2H fies 1.9h EC B+ 2.9 Ann. Rad. 
pr 
mH fi70 9h EC Ann. Rad. 
Bt 
nH fi71 16h EC EC 0.18 
0.29 
0.63 
1,02 
1.4 
nH fi72 ~5y EC EC 0.080 30 % 
0.123 70 % 
nHfi7 24h EC 0.123 +100 
0.135 
0.140 
0.163 
0.2985 + 75 
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TABLE OF THE ISOTOPES (Continued) 










































































































































Thermal 
re i D Partial - G neutron 
Sal Ieotone % nat. Sei Lifetime Modes of Kee Savi Particle cakes, Gamma capture 
; ie ‘ ane) ieee 
abundance (A) ty decay (Mev) (Mev) intensities (Mev) intensities cross-sections 
(Barns) 
Cc 
0.308 
0.312 
0.542 
0.63 
1.02 
nH fi 0.18 173.9403 |4.3X10By |a a ~2.5 400 
mH fi7s 70d EC 0.08936 tT 4 
0.1613 
0.2296 Td 
0.3189 
0.3434 7100 
0.4330 7. 2 
2H fi76 5.20 175.9435 <30 
nHfi7 | 18.50 176.9435 370 
72H f178m 5s ik 1.148 0.0888 100 % 
0.427 100 % 
0.326 100 % 
0.214 100 % 
0.0931 100 % 
7H fi7s 27.14 177.9439 80 
72H fi79m 19s IT 0.378 0.161 100 % 
0.217 100 % 
72H 179 13.75 178.9460 (.2+65) 
72H f180m 5.5h 1 1.143 0.058 83 % 
0.501 17% 
0.332 100 % 
0.216 100 % 
0.093 100 % 
0.442 83 % 
72H f180 35.24 179.9468 10 
72H fist 44.6d p- 1.023 8-0.408 92% 0.13302 86 % 
0.060-—0.541 0.13625 15% 
0.13686 4% 
0.3459 14% 40 
0.482 82% 
0.62 
wHfi82 9X 108y Bs ~0.5 B- ~0.5 0.27 
72H £183 11h B- 2.2 8" 1.4 
Ta 180.948 21 
73 | 73Tat?? 30m Bt Ann. Rad. 
raTal? 2.5h EC 0.070 ide 
0.082 
0.170 
0.037-0.181 
mTal4 1.3h ‘Be Ann. Rad. 
0.0909 
0.125 
0.16 
0.20 
0.28 
0.38 
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z | Isotope 









% nat. 
abundance 


TABLE OF THE ISOTOPES (Continued) 
a a EE es rr 


Lifetime 


4 


Modes of 
decay 





Decay 
energies 
(Mev) 


Particle 
energies 
(Mev) 


Particle 
intensities 


Gamma 
energies 
(Mev) 


0.0816 
0.104 
0.207 
0.267 
0.18-1.15 





Gamma 
intensities 


17% 
13 % 


Thermal 
neutron 
capture 

cross-sections 
(Barns) 


dec 









18 Lai7é 


8.0h 


EC 


0.0883 
0.202 

1.16 

1.22 
0.100-2.08 


+42 
+24 





m3Lal? 


13 Talim 


73 Tal?s 


53h 


EC 


0.1730 
0.2080 
0.321 
0.425 
0.510 
0.63 
0.75 
0.96 
1.07 


30 % 
2% 


0.4% 


0.5 % 





9.4m 





EC 
pt 


EC 
Bt 0.88 


98% 
2% 


0.09307 
1.16 

1.37 

1.48 

Ann. Rad. 


42% 








EC 
pt 


EC 
Bt 1 


98 % 
2% 


0.0888D 
0.0931 
0.214 
0.326 
0.332 
0.427 
Ann. Rad. 


100% 

100 % 

100 % 

100 % 

40% 

100 % 
(see Hf178)m 





7aTalz9 


73Lai80m 


731180 


73L alsin» 


731 a181m 


731 isl 


73 Lais2m 


731 al82 








=1.6y 


0.094 


EC 


100 % 


no y 





8.1h 


EC 
B~ 0.60 
0.71 


83 % 
9% 
8% 


0.093 
0.102 


41% 
9% 





0.0123 


179.9475 





99.988 


20us 


tae 


0.615 


0.1330 
0.1361 
0.3458 
0.4820 
0.6155 





Tus 


1 Bs 


0.0063 


0.0063 





180.9480 


(.07 +21) 





16.5m 


TT. 


0.503 


0.147 
0.172 
0.184 
0.319 
0.356 











115d 








1.74 





B- 0.18 
0.36 
0.44 
0.51 

0.25-0.48 





38% 
20% 
23% 

8% 





>10y’s 
0.100 

1.0 

1.231 
1.122 
1,222 
1.189 
0.033-1.61 
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Isotope 


% nat. 
abundance 


TABLE OF THE ISOTOPES (Continued) 






Modes of 
decay 











Decay Particle 
energies energies 
(Mev) (Mev) 









B- 0.615 
0.514-0.776 


Particle 
intensities 


9% 





Gamma 
energies 


(Mev) 


0.0526 
0.099 










Gamma 
intensities 





48% 
29% 


Thermal 
neutron 
capture 
cross-sections 
(Barns) 


de 









































































14.40 
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0.1079 44% 
0.1614 18% 
0.2443 11% 
0.2460 35 % 
0.3540 12% 
>107's 

taTalss 8.7h Bo 2.67 B~ 1.06 25% 0.111 62% 

1.26 72% 0.21 6% 

0.30 19% 
0.405 60 % 
0.793 11% 
0.904 13% 
0.895 44% 
1.18 30 % 

78Ta85 50m B- 1.9 Bula 95% 0.075 35% 

1.48 5% 0.10 35 % 

0.175 65% 
0.245 3% 

7aTai86 10.5m B- 3.7 B22 100 % 0.122 T 25 
0.20 +100 
0.30 + 25 
0.41 t 20 
0.51 + 45 
0.608 t 45 
0.730 t 65 
0.94 7 15 

183.85 19 
14 W176 1.3h EC + 2 31.3 
Bt Ann. Rad. 

mw 2.2h EC 0.5 
1.2 

uw 22d EC =0.3 

14W179m 5m Mats 0,222 0.222 

74W1179 30m EC 1,2 0.031 

74 W 180m 0.0053 Tye 0.102 
0.35 
0.5 
0.22 

714 W180 0.14 179.9470 <20 

74 W 181m 14us 1h 0.37 

14W181 130d EC 0.18 0.0063 35 % 
0.1525 0.1% 
0.1361 0.1% 

74 W182 26.41 181.9483 (0.5+20) 

74 W188 5.58 IT 0.39 0.060 
0.105 Tt 25 
0.155 t 10 

14 W183 182.9503 ll 


TABLE OF THE ISOTOPES (Continued) 


Thermal 


Atomic neutron 


en D i 
% nat. Lifetime | Modes of oe Forage Particle Canina Gamma capture 
energies energies 


Isotope mass energi 
t d A AG gies i na x ; 
(A) } ecay (Mev) (Mev) intensities (Mev) intensities \a ety 


Cec 


abundance 











74 W184 30.64 183.9510 2.1 











pay ssem 1.62m IT 0.075 35% 
0.135 100 % 
0.175 65 % 
0.10 35% 











ma W185 75.8d pB- 0.432 B- 0.432 99.98% | 0.125 0.02 % 








74 W186 28.41 185.9543 40 











“Wis? 24h B- 1.315 B- 0.63 70% 0.134 
1.315 20% 0.480 
0.34 10% 0.619 
0.686 90 
0.774 

0.866 

>107’s 




















14 W188 65d B- ~0.8 (see Rel88) 


186.2 85 





Rel 17m gt pt >0.4 Ann. Rad. 











75Rel78 15m gt 24.1 Brook Ann. Rad. 











75Rel? 18m EC 0.222D 


75Re180m 2.4m EC EC 0.88 











>10y’s 
0.020-1.54 








75Rels2m 13h EC 0.100 
0.229 

11 

1.2 
0.020-1.44 
>10y’s 











75Rel82 64h 0.100 


>10y's 


0.085 


TABLE OF THE ISOTOPES (Continued) 











Isotope 


% nat. 
abundance 





Atomic 
mass 
(A) 


Lifetime 


4 


Modes of 
decay 


Decay 
energies 
(Mev) 





Particle 
energies 
(Mev) 





Particle 
intensities 


Gamma 
energies 
(Mev) 


Gamma 
intensities 





Thermal 
neutron 
capture 

cross-sections 
(Barns) 
oe 



























































0.793 15% 
0.895 4% 
0.904 
75Rel86 37.07 184.9530 110 
75Rel86 90h p> 1.07 B= LD7. 73 % 0.1226 2% 
EC 0.70 0.93 23 % 0.13722 23 % 
EC 4% 0.628 
0.767 
75Rei87 62.93 186.9560 | 7X10!y te <0.01 B- <0.008 70 
75Rel88m 18.7m if 0.169 0.064 
0.105 
75Rel88 17h (se 2.116 B- 2.12 79 % 0.155 18% 
2.0 20 % 0.633 1% 
0.48-1.96 
>10y’'s 
75Rel89 23h a= B- 1.0 0.219 
0.8 0.150 
0.070 
75Rel9 2.8m s- 3.3 B- 1.6 21% 0.187 
Ryd 25 % 0.361 
1.9 29% 1.02 
1.4 25 % 1.33 
Rell 10m ‘Ba 821.8 
Os 190.2 15 
76 | 7608181 23m EC 0.167 
0.174 
76Og)82 22h EC 0.0276 
0.0555 
0.1802 
0.510 
160183" 10h 10th O.271 EC 54 % 0.0673 6% 
EC i 46 % 0.1707 46 % 
1.036 6% 
1.103 26% 
1.1095 22% 
7608188 12h EC EC 0.3818 87 % 
0.1144 92% 
0.1679 17% 
0.496 4% 
0.2362 6% 
>10y’s 
7608184 0.018 183.9526 <200 
768185 94d EC 0.982 EC 0.646 80% 
0.872 7.4% 
0.879 7% 
0.718 4% 
76Osi86 1.59 185.9539 
76Os}87 1.64 - 186.9560 
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TABLE OF THE ISOTOPES (Continued) 










Thermal 
neutron 
Gamma capture 
intensities cross-sections 
(Barns) 


Tec 





% nat. aLtpiare Lifetime | Modes of Decay Particle 


abundance (A) ty decay energies energies 


Particle Gamma 


intensities ohergies 
(Mey) (Mev) (Mev) 


Isotope 











76Os}88 187.9560 












7sOsi89m 5.7h IT 0.03 0.0304 (CE) 100 % (100 %) 








76Os}89 16.1 188.9586 (<.02+-?) 











76Og100m 49.5m Gl by 1.698 0.039 100 % 
0.1865 100 % 
0.359 100 % 
0.505 100 % 
0.617 100% 











76Osi90 26.4 189.9586 (82+8) 





76Ogi9im 14h 1th 0.0742 IT 0.07420 100 % 





7sOsi91 15d Ba 0.314 B- 0.143 99+ % |0.042D 
0.129D 
(see Ir191m) 











16Os}92 41.0 191.9612 1.6 








76Osi98 32h B- 1.132 8- 1.13 66% 0.072 14% 
1.05 12% 0.139 10% 
0.99 8% 0.281 2% 200 
0.67 8% 0.460 4% 
0.559 2% 
>10y’s 








76Osi ~2y B- (See Ir194) 





76081 6m p= B- 2.0 


Ir 192.2 460 








77 =| mrs? 15m EC EC Ann. Rad. 
pr Bt 





ris 55m EC 0.24 








771184 3.2h EC 0.13 

pt 0.27 
0.29-4.3 
Ann. Rad. 














7iLr'85 15h EC 0.0374 
0.0599 
0.0973 
0.1008 
0.1044 
0.2544 

















7711186 +5h EC 3.8 0.138 +100 
pt 0.298 +100 
0.436 t+ 80 
0.628 
0.769 
0.774 
0.9230 
Ann. Rad. 











7irl8? 12h EC 0.025-0.99 
>10y7’s 





7711188 tlh EC 2.8 EC 99+ % 0.155 

Bt Bt 1.8 0.6% 0.633 
0.32-2.2 
>10y’s 
Ann. Rad. 



































Pt 


78 












7711189 


Isotope 


% nat. 
abundance 


TABLE OF THE ISOTOPES (Continued) 


Lifetime 


lld 








Modes of 
decay 






EC 


Decay 
energies 
(Mev) 


Particle 
energies 
(Mev) 


Particle 
intensities 


Gamma 
energies 
(Mev) 


0.0695 
0.245 
0.033-.276 
>107’s 





Gamma 
intensities 





Thermal 
neutron 
capture 

cross-sections 
(Barns) 


Gc 





771 r190m 


EC 
pt 


EC 
B* 2.0 


88 % 
12% 


0.186 
0.361 
~0.56 
0.62 

Ann. Rad. 


100 % 
100 % 
100 % 
100 % 





7711190 


lld 


EC 


2.1 


0.1865 
0.359 
0.371 
0.404 


72% 


27 % 
28% 


32% 





ayLrlaim 


4.93 


LY 


0.042 


100 % 
100 % 








q7Iri9 


37.3 


190.9609 


(250+750) 





77Ir192m 





1.4m 


- 


0.048 


99.9% 
0.1% 


99.9 % 
0.1% 





771rl% 


74d 


B- 


1.45 
1.15 


B- 0.67 
0.53 
0.24 

EC 


41% 
38 % 
15% 
5 % 





77Lr198m 


12d 


Teo 


0.08 


0.08019 


100 % 





771 ries 


62.7 


192.9633 


1.20 





77irl%4 


19h 


2,24 


B- 2,24 
1.90 
0.98 

0.19-0.74 


68 % 
15% 


0.294 
0.328 
0.645 
0.939 
0.6-2.04 
>10y's 


5.5 % 
29% 
6% 
3% 





771119 


1.1 


8" 1.1 


0.070 
0.42 
0.66 
0.88 





7711197 


7m 


2.0 





7711198 


195.09 


50s 


4.4 


0.78 





10 





7aP t184 





7ePt186 


EC 





73Pti87 





7aPt188 

















EC 





0.523 











0.055 
0.144 
0.188 
0.196 
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TABLE OF THE ISOTOPES (Continued) 
































































































































































































































Thermal 
: neutron 
Tent % nat. Modes of Decay Patticls Particle Gamma Gamma capture 
z sotope | energies energies |, aa energies ; ea : 
abundance decay intensities intensities cross-sections 
(Mey) (Mey) (Mev) 
(Barns) 
oe 
7sPtis9 llh EC 0.14 
wPt!%® | 0.0127 189.9600 | 7X10"y a «3.11 ~90 
msP til 3.0d EC 0.083 
0.129 
0.36 
0.04-0.46 
>107's 
7sPtl92 0.78 191.9614 | ~104y a a~2.6 <16 
7sPti9sm 4.4d IT 0.148 0.136 100 % 
0.013 100 % 
7sPtis8 <500y EC 0.045 
7sP tis 32.9 193.9628 1.2 
7sPti95m 3.45d id 0.259 0.031 
0.099 
0.130 100% 
78P 19% 33.8 194.9648 27 
7aPti96 25.3 195.9650 (~+1.0) 
wPtis7m 1.3h tig ig 0.34 0.341 (CE) 100 % (100 %) 
7sP tis? 20h B- 0.75 B- 0.67 94% 0.0771 99% 
0.48 5% 0.1910 5% 
0.269 1% 
7sPt19%8 7.21 197.9675 (0.03 +4) 
1aPti99m 14s IT 0.39 ie 0.39 100% 
0.032 100% 
msPti%9 30m B= 1.8 B=1.7 0.074 
0.197 
0.246 
0,318 
0.475 15 
0.540 
0.715 
0.790 
0.960 
78Pt200 11.5h B- B- (see Au?) 
Au 196.967 99 
79 | wAu <187 4.3m EC EC 0.01% 
pt pt 
a a 5.1 
79Auls6 15m EC 
7A. uls8 4.5m EC 5.2 
7pAuls9 42m EC 0.135 +100 
0.290 t 10 
mAuls 39m EC Ann. Rad. 
Bt 
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Isotope 











% nat. 
abundance 





Atomic 
mass 
(A) 





TABLE OF THE ISOTOPES (Continued) 


Lifet: 
4 












ime 


Modes of 
decay 


Decay 
energies 
(Mev) 
















Particle 
energies 
(Mev) 


Particle 
intensities 























0.048 
0.0910 
0.135 

0.1587 


Gamma 
energies 
(Mev) 






Gamma 


intensities 







Thermal 
neutron 
capture 
cross-sections 
(Barns) 
Cc 














































































































































0.300 + 60 
0.390 i 
0.475 i 4 
0.600 + 10 
Aus? 4.8h EC 3.24 EC 99 % 0.296 
pt Bt 2.22 1% 0.316 
0.613 
0.10-1.06 
>10y's 
7oAul98m 3.98 ie 0.032 TT 99 % 0.0322 99.5 % 
BC EC 0.03% | 0.219 7% 
0.257 92 % 
0.2906 0.5% 
Aus 15.8h EC 0.112 16% 
0.173 6% 
0.186 21% 
0.256 7% 
0.268 5% 
0.440 3% 
>10y's 
Aut 39h EC 2.51 EC 97 % 0.293 
Bt B* 1.50 1% 0.328 
1.50 1% 0.10-2.04 
>10y's 
7pAul96m 30.68 NaN 0.318 0.057 
0.061 
0.200 
0.261 
0.318 
Aut 200d EC 0.22 0.031 se! 
0.0987 +12 
0.129 Be 
mo Aul96m 10h LG 0.59 rT 0.084 100% 
0.148 100% 
0.175 100 % 
0.186 100% 
Aut 5.55d EC 1,12 EC 88 % 0.331 24% 
Bo 0.68 B- 0.27 12% 0.356 88 % 
0.427 12% 
wAuli7m 7.28 IT 0.409 0.1300 99 % 
0.409 1% 
0.279 99 % 
mAu | 100 196.9666 99 
Aus 64.8h Be 1.37 B- 0.96 96 % 0.411770 99 % 26,000 
0.28 1% 0.6758 1% 
1.37 0.2% | 1.086 0.2 % 
Au 3.15d B- 0.46 B~ 0.30 70 % 0.0500 8% ~30 
0.25 24% 0.1581 78% 
0.46 46 % 0.2081 16% 
79A11200 48m B- 2.21 pr 221 69 % 0.368 30% 
1.84 6% 1.227 24% 
0.61 25 % 1.59 1% 
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TABLE OF THE ISOTOPES (Continued) 







































































Thermal 
Rosse See ‘ neutron 
I % nat. woe Lifetime Modes of Bacay Rarushe Particle Coney Gamma capture 
Z sotope abound mass energies energies |. tt energies ie 
ance (A) ty decay (Mev) (Mev) intensities (Mev) intensities cross-sections 
(Barns) 
oc 
79 Au201 x 
0.9 2% 
79 A202 ~25s B- 
or 
IT 
79 A203 55s [eke 1.9 B- 1.9 0.69 
Hg 200.59 360 
80 | soHg<195 0.7m a a 5.6 
soHg “191 ~8h 
sHg <1 1.5h EC 
soHgi89 23m EC 0.029 
0.14 
0.22 
soH gi90 20m EC EC 0.12 
0.38 
s0H gist 57m EC 0.253 
0.274 
soHgi%2 5.7h EC Bile2 0.0313 
pt 0.1143 
0.1423 
0.1460 
0.1574 
0.275 
Ann, Rad. 
so Hg193m 1lh EC EC 84% 0.039 16% 
pt (ef Wile 0.101 16% 
JER IT 16% 0.157-1.65 
Ann. Rad. 
>10y’s 
30 Hg}93 ~6h EC 0.0379 
0.1865 
0.570 
0.860 
0.920 
so Hgi94m 0.48 ime 0.048 
0.134 
s0 Hgt%4 130d EC (See Auls4) 
go Hgi95m 40h EC 0.123 >10y’s 
Jn 0.016 
0.037 
0.123 
0.56 
0.173-1.24 
s0 Hg 9.5h EC 0.061 
0.180 
0.78 
0.20-1.17 
>10y’s 
soH gis =| 0.146 195.9658 (400+ 900) 
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TABLE OF THE ISOTOPES (Continued) 





z | Isotope 


% nat. 
abundance 


Atomic 
mass 
(A) 


Lifetime 


4 





Modes of 
decay 








Decay 
energies 
(Mev) 








Particle 
energies 
(Mev) 





Particle 
intensities 





Gamma 
energies 
(Mev) 
























Gamma 
intensities 



































































Thermal 
neutron 
capture 

cross-sections 
(Barns) 


Cc 













































































































0.1301 
EC 4% |0.1335 
0.1646 
0.279 
0.407 
soHg'? 65h EC 0.0775 
0.1916 100 % 
0.269 
soHg!8 | 10.02 197.9668 (.02+?) 
a0 Hgi%9m 42m IT 0.368 IT 0.368 100 % 
0.158 100 % 
soHgi | 16.84 198.9683 2000 
soHg | 23.13 199.9683 <50 
soHg? | 13,22 200.9703 <50 
soHg2 | 29.80 201.9706 3 
so Hg 47d B- 0.49 B- 0.21 100% | 0.279 100% 
soHg24 | 6.85 203.9735 0.4 
soH 205 5.2m Bo 1.6 B- 1.6 0.203 
1.4 
80H g206 7.5m 8- 
Tl 204.37 3.3 
81 | aT) 10m EC 
aT ]192 ~11lm 
ai TL 23m EC 
ai T1946 233m EC 0.097 
aT 33m EC 0.43 
a1 T]195m 3.58 IT 0.875 IT 0.0991 100 % 
0.383 100 % 
0.393 100 % 
a1 T')1% 1.2h EC EC 0.0370 
0.23-0.88 
a1 T]196m 1.4h IT 0.395 IT 4% 0.084 96 % 
EC 96 % 0.120 4% 
0.275 3% 
0.241 0.7 % 
0.034 0.7% 
ai T1968 1.8h BC 0.426 
sD )197m 0.548 Te 0.994 IT 0.387 100 % 
0.385 100 % 
0.2222 100 % 
a T1197 2.8h EC 0.133 
0.152 
0.1731 
0.269 
0.425 


se 
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TABLE OF THE ISOTOPES (Continued) 









































































































































Thermal 
Atomic be D Particl , neutron 
z | Isotope me ed aman Lifetime | Modes of ich 3 ont Particle ‘pata Gamma capture 
abundance (A) t } decay (Mev) (Mev) intensities (Mev) intensities cross-sections 
(Barns) 
Cc 
81 T]198m 
0.411 Tis 
0.588 +10 
0.638 +10 
aT 5.3h EC 3.5 0.412 100 % 
0.676 10% 
1.089 
a T]9m 0.042s mae 0.037 IT 0.037 
aTh 7.4h EC 0.0495 
0.078 
0.103 
0.158 
0.207 
0.246 
0.334 
0.455 
0.491 
aT 12% 26h EC 2.45 EC 99% | Ann. Rad. 
pt Bt 1.44 0.3% | 0.368 95% 
0.579 17% 
1.207 23 % 
1.227 8% 
1.36 5% 
>10y’s 
ai T]201m 20.005s ian 
ai T1201 73h EC 0.41 0.0306 10% 
0.0321 10% 
0.135 10% 
0.1672 23 % 
a1 T1202 12d EC itil 0.440 96 % 
0.523 0.4% 
0.965 0.05 % 
3111203 29.50 202.9723 11 
ai T1204 3.9y B= Onn; B- 0.77 98 % 
EC 0.38 EC 2% 
111205 70.50 204.9745 0.11 
a1 11206 4.20m ‘Sam 1.51 Belvo no y 
ai T1207 4.78m (a 1.44 B- 1.44 0.890 ~0.2 % 
8111208 3.1m I So 4.99 B- 1.80 50 % 2.615 100 % 
1.52 21% 0.511 25% 
1.28 25% 0.860 12% 
0.583 87 % 
0.277 10% 
81 T1200 2.2m (m= 3.9 B- 1.8 100% 1.56 100% 
0.45 100% 
0.12 100% 
ai T1210 1.3m B- 5.43 B- 1.96 100% 0.297 100 % 
0.783 100% 
1.1 
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Isotope 


a T1210 
(cont.) 


% nat. 
abundance 








Atomic 
mass 


(A) 


207.19 








TABLE OF THE ISOTOPES (Continued) 









Particle 
energies 
(Mev) 


Decay 
energies 
(Mev) 


Lifetime Modes of 
t h decay 













Particle 
intensities 
































Gamma 
energies 
(Mev) 


Gamma 
intensities 












s2Pb14 





llm EC 








0.204 














s2Ph19 


s2Pb196 


s2Pb197m 


s2Pb19%8 


s2Ph199m 


17m EC 


0.099D 
0.383D 
0.393D 
(see T]19™) 


Thermal 
neutron 
capture 


cross-sections 


(Barns) 


Te 

















37m EC 


0.191 
0.241 
0.253 





Ts 
EC 


1G 
EC ~4.5 


42m 


20% 
80 % 
80 % 
80 % 


0.2340 IT 
0.222 
0.385 
0.387 





2.4h EC 


23 % 
41% 
25% 
12% 
36 % 
5% 
4% 
4% 
7% 


0.1169 
0.1732 
0.2904 
0.2593 
0.3655 
0.3820 
0.3978 
0.575 

0.865 








12m IT 0.424 


0.424 





a2Pb1%9 


EC 
pt 


1.5h 4.2 Bt 2.8 


17% 





0.3528 
0.2670 
0.7210 
1.132 
Ann. Rad. 


19% 
90 % 
10% 








82Pb200 





21h EC 


0.033 
0.110 
0.142 
0.148 
0.235 
0.257 
0.268 








s2Pb201m 


61s IT 0.629 


0.629 





82P 201 


EC 
pt 


9.4h 


Ann. Rad. 
0.330 
0.361 
0.406 
0.692 
0.766 
1.099 





32P 202m 


ae 
EC 


3.6h 0.13 IT 


EC 


90 % 
10% 


>10y's 
0.787 
0.129 
0.961 
0.422 
0.240-0.66 














EC 











Mit) 




















0.825 










Isotope 


% nat. 
abundance 


TABLE OF THE ISOTOPES (Continued) 
a a 











Modes of 
decay 









Decay 
energies 
(Mev) 






Particle 
energies 
(Mev) 


Particle 
intensities 





Gamma 
energies 
(Mev) 





Gamma 
intensities 


Thermal 
neutron 
capture 
cross-sections 
(Barns) 


dc 








































































































































































































0.401 + 4.6 
0.678 + 0.85 
s2Ph20m 67m IT 2.91 0.2894 
0.3746 
0.6220 
0.6633 
0.897 100 % 
0.910 
ssPb* | 1.48 203.973 | 1.4X10¥y |e a 2.6 0.7 
g2Ph205m 0.004s Ue 0.026 0.026 100 % 
0.99 91% 
0.703 9% 
0.284 9% 
s2Pb20 3X107y EC 0.05 
sPb2% | 23.6 205.9745 0.03 
eb bes 0.8s IT 1.63 1.062 100 % 
0.569 100 % 
gPb%7 | 22.6 206.9759 0.73 
s2Pb28 | 52.3 207.9766 0.0005 
s2Pb209 3.3h B- 0.635 B- 0.635 no ¥ 
g2Pb%0 2Qly B- 0.061 B- 0.015 85 % 0.047 85 % 
0.061 15% 
s2P bl 36.1m (Bia 1.39 Bo 1.39 80 % 0.065 
0.56 0.083 5% 
0.404 6% 
0.829 13 % 
2Pb2!2 10.64h Bo 0.58 Bo 0.34 84 % 0.1151 
0.58 12% 0.1764 
0.2383 80 % 
0.3000 4% 
0.4152 
92Pb24 26.8m Bo 1.0 B- 0.7 6% 0.352 
1.03 0.053-0.259 
>10y's 
208.980 0.034 
s3 Bil 7m EC a 5.83 =0.05 % 
a 
g3Bi S198 1.7m a a 6.2 
33 Bil 25m EC EC 99+ % 
a a 5.47 0.01 % 
33Bi200 35m EC 0.4623 
1.027 
g3Bi201m 1.8h EC 0.629D 
a 
83 Bi20 1.0h EC EC 100 % 
a a 5.2 0.003 % 
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Thermal 
: ‘ol G neutron 
4 % nat. ateriie Lifetime | Modes of beet en Particle ears, Gamma capture 
sotope mass ies , ay c sae teatilons 
abundance (A) ty decay (Mev) (Mev) intensities (Mev) intensities ee nae 
oc 
0.422 
0.961 
33Bi203 12.3h EC 3.19 EC Ann. Rad. 
Ba Bt 1.35 0.825 
0.73 0.264 
a 4.85 0.001 % | 0.847 
0.820 
1.864 
>107’s 
93 Bi204 11.6h EC 4 >10y’s 
0.22 
0.899 
0.28-1.023 
33 Bi205 15.3d EC 2.65 Bt 0.95 0.026 11% 
pt 0.550 3% 
0.571 5% 
0.703 30% 
0.988 18% 
1.766 29% 
1.864 6% 
>107’'s 
33Bi206m Tus er 0.060 IT 0.060 
83 Bi2%6 6.3d EC 3.6 ign 0.004 % | 0.184 54% 
Bt 0.516 43 % 
0.343 35% 
0.538 31% 
0.880 72% 
0.803 100 % 
1.099 16% 
1.72 35 % 
>10y's 
83 Bi207 30y EC 2.4 0.570 +100 
1.064 + 95 
1.46 
1.766 T 9 
3 Bi208m -00278 ri 1.43 0.51 t 90 
0.92 +100 
83 Bi28 7.5 X105y | EC 2.88 2.615 
83Bi20 100 208.9804 (0.019+0.015) 
83 Bi210m 2.6 X 106y a a 4,93 60 % no y 
4.89 34% 
4.59 % 
3 Bi210 5.0d B= 1.16 er 1:16 no ¥ 
a 4,7 103% 
3 Bi2t1 210.9873 | 2.15m a a 6.617 83 % 0.351 17% 
B- 0.60 6.273 17% 
B~ 0.060 0.3% 
83 i212 60.6m B- 2.25 B~ 0.085-— 65% 0.040 25% 
a 2.25 0.727 
a 6.049 25% 0.124-2.2 
6.088 10% >10y's 
83 Bi2i8 47m fabs 1.39 B 1.39 98 % 0.44 
a 0.96 
a 5.9 2% 
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Thermal 
A - j neutron 
Isotope % nat. ieee Lifetime Modes of asad ko: Particle Saas Gamma capture 
Abundance t ante energies energies |. tensiti energies srteenits eens 
(A) } y (Mev) (Mev) intensities (Mev) intensities cross-8 
(Barns) 
oc 
B- 0.4-3.2 0.609 
a a 5.5 0.04% | 1.12 
1.76 
0.45-2.43 
>10y’s 
s3 Bits 8m B- 2.26 
210 
s4P0192 0.53 a a 6.58 
s4Po198 4s a a 6.47 
ssPols 13s a a 6.38 
saPolss 30s @ a 6.24 
84 Pol 1.9m a a 6.14 
Pols? 4m fo a 6.04 
Pols 7m a a 5.93 
s4Pol99 12m a a 5.85 
84 P0200 10m a a 5.77 
Pol 18m a a 5.68 
EC §.55 
5.77 
EC 
s4P0202 0.8h EC EC 98 % 
a a 5.58 2 % 
24P028 45m EC EC 93 % 
a a 5.48 7% 
24 P0204 3.5h EC EC 99% 
a a 5.37 1% 
84P.0205 1.8h EC EC 100% 
a a 5.2 0.07 % 
24 P0206 205.9805 | 8.8d EC 2.63 EC 95% 0.060 100 % 
a a 5.22 5% 0.286 33 % 
0.338 23 % 
0.511 24% 
0.522 17% 
1.033 33 % 
>107’s 
a4 P0207m 45yus 14e 0.31 
0.81 
34P0207 206.9816 | 5.7h EC EC 99+ % | 0.74 
pt 2.90 Bt 1.14 0.5% 0.99 
a 0.893 0.41 
a 5.10 0.01% | 0.25 
0.10-2.06 
>10y’s 
24 P0208 207.9813 | 2.9y a a 5.11 100 % 0.600 0.006 % 
EC EC 0.003 % | 0.288 0.003 % 
34 P0209 208.9825 | 103y a a 4.88 99+% |0.91 0.5% 
EC 1.90 EC 0.5% 0.26 0.4% 
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Thermal 
ae D Particl G neutron 
j 5 mm. 
isctope % nat. ve Lifetime Modes of re rea Particle histeten Gamma capture 
i iti intensiti cross-sections 
abundance (A) 4 decay (Mev) (Mev) intensities (Mev) intensities Veneto 
Cc 
s4P0210 209.9829 | 138.40d 0.79 1.2 X 104% 
4Po2llm 25s 0.89 3% 
8.70 7% 0.57D 90 % 
7.85 3% 1.064D 9% 
(see Pb207) 
s4Poall 210.9866 | 0.528 a 7.44 99 % 0.88 0.5% 
6.90 0.5% 0.562 0.5% 
6.57 0.5% 
s4Po212 211.9889 | 0.30us fo 8.78 
s4Po2s 212.9928 | 4us a 8.37 
s4Po2l4 213.9952 | 164us a 7.68 
84Po215 214.9995 | .0018s a a 7.36 99+ % 
(ke [ee 0.005 % 
34Po716 216.0019 | 0.16s a 6.78 
34P0217 <10s a 6.54 
34Po28 218.0089 | 3.05m a a 6.00 99+ % 
Bo 0.02 % 
5A 108? 438 a 6.50 
356A t201? 1.5m a 6.35 
5A t202 3m EC @ 6.13 
a 6.23 
5A 1208 7.2m EC a 6.09 
a 
5A +204 9m EC a 5.95 
a 
5A 205 26m EC a 5.90 
a 
a5 A206 29m EC EC 95% 
a a 5.70 5% 
asAt207 1.6h EC 3.9 EC =90 % 
a@ @ 5.75 =10% 
35.A [208m 6.2h EC EC 100 % 
956A 1208 1.6h EC 4.9 EC 99+ % 0.120 
a a 5.65 0.5% 0.175 25% 
0.250 
0.660 99 % 
5A t209 5.5h EC 3.4 EC 95% 0.838 
a a 5.64 5% 0.0910 
0.19500 t 24 
0.547 t 66 
0.782 +100 
5A +210 8.3h EC 3.92 EC 99+ % 0.047 
a a 5.36 0.06% | 0.116 
5.52 0.05% | 1.18 99% 
5.44 0.05% | 0.245 99% 
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Thermal 
WN . ' : neutron 
I % nat. sone Lifetime Modes of sheared Parsiche Particle Gamma Gamma capture 
Zz sotope b mass energies energies |. ie energies : ait . 
abundance t } decay intensities intensities cross-sections 
(A) (Mey) (Mey) (Mev) 
(Barns) 
Cc 
a5 Atrl0 
(cont.) 1.60 
ssA t2ll 210.9875 | 7.2h EC 0.79 EC 59 % 0.67 0.2 % 
a a 5.862 41% 
ssAt212 0.228 a a7.3 
ssAt213 212.9963 <2s a a 9.2 
ssAtett 213.9963 <5s a a 8.78 
ssAt2i5 214.9987 | ~100us a Me a 8.00 
ssAt2I6 216.0024 | ~300us a a 7.79 
ssAt27 217.0046 | 0.018s a a 7.02 
ssAt2s 218.0086 1.35 a a 6.70 
6.65 
ssAt219 219.0114 | 54s a a 6.27 
B- 
Rn 222 
86 | ssRn24 3m a 6.28 
s6Rn206 6.5m a a 6.25 65% 
EC EC 35% 
s6Rn27 llm EC EC 96 % 
a a 6.12 4% 
sens 23m EC EC 80 % 
a a 6.12 20% 
seRn209 30m EC EC 83 % 
a a 6.04 17% 
seRn20 209.9897 | 2.7h EC a 6.04 96 % 
a EC 4% 
ssRn2 210.9906 | 16h EC 0.79 EC 74% 0.68 74% 
a a 5.78 17% 0.44 29 % 
5.85 9% 0.069 17% 
5.61 1.37 38% 
>10y’s 
seRn?2l2 211.9907 | 23m a 6.26 
seRn216 214.9989 | <lm a 8.6 
seRn26 216.0002 | 45us a 8.04 
soRn217 217.0039 | 500ys a a 7.74 
s6Rn218 218.0056 | 0.030s a a 7.13 99+ % 0.61 0.2% 
6.52 0.2 % 
seRn219 219.0095 | 4.0s a a 6.81 82% 
6.54 13% 0.270 13% 
6.41 5% 0.399 4.8% 
s6eRn220 220.0114 | 51.5s a 6.282 99+ % 0.542 =0.3 % 
5.747 0.3% 
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z | Isotope 











Fr 


87 | eFr?? 


s7F'r2l7 
g7F'r218 


s7F'r219 
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a7F'r220 


g7F'r22i 
g7F'r222 
s7F'r228 
a7k'r2%4 
88 | ssRa2l3 


ssRarl? 


s3Ra220 
ssRa22l 


ssRaz22 


apRa228 


Ram 



























































Thermal 
; - ‘el x G neutron 
% nat. aes Lifetime | Modes of pcs pers Particle ieee Gamma capture 
bund t deca; intensities intensities cross-sections 
abundance (A) } y (Mev) (Mev) (Mev) (Barns) 
Cc 
25m [oe B- 80% 
a a 6.0 20% 
222.0175 | 3.823d a a 4,586 99+ % 0.510 ~0.08 % 
4.98 0.08 % 
4.83 
~12m 8 
~5h B= 
211.996 19m EC 5.0 EC 56 % 
a a 6.39 17% 
6.41 16% 
6.34 11% 
217.0048 | <2s a 8.3 
218.0075 | <5s a 7.85 
219.0092 | 0.02s a 7.30 
220.0123 | 28s a 6.69 
221.0142 | 4.8m a 6.30 84% 0.22 14% 
6.11 16% 
15m Ba B- 99+ % 
a a 0.1% 
223.0198 | 22m B- 1.15 8- 1.15 99+ % 0.049 40% 
a a 5.34 0.005% | 0.080 24% 
0.215 3% 
0.31 0.8% 
=2m 87 
226 20 
Pe fog 6.90 
219.0100 | <1im a 8.0 
220.0100 | 0.0258 a 7.45 99 % 0.46 1% 
6.95 1% 
221.0139 | 30s a 6.60 38% 0.089 
6.75 31% 0.150 12% 
6.66 20% 0.176 3% 
6.75 8% 
222.0154 | 388 a 6.55 95 % 0.3248 3.6% 
6.23 5% 0.480 7X10-*% 
0.520 2X10*% 
0.800 0.02 % 
223.0186 | 11.7d a 6.71 50 % 0.155 
5.60 24% 0.122 
5.23 10% 0.270 
5.33-5.87 0.338 
0.031-0.45 
>10y's 
224.0202 | 3.64d a 5.68 95% 0.24098 3.7% 
5.44 5% 0.290 =8X103% 
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Modes of 
decay 


Decay 
energies 
(Mev) 











Particle 
energies 
(Mev) 





Particle 
intensities 








Gamma 
energies 
(Mev) 
















Thermal 
neutron 
Gamma capture 
intensities cross-sections 
(Barns) 


oe 











Ac 





89 


Th 


90 

























































































































































































Rar =4xX10-7% | 12 
(cont.) =9X107% 
ssRates 14.8d a3 0.32 B- 0.32 1/m 0.0400 33% 
asRa26 226.0254 | 1622y a 4.78 95% 0.187 4% 
4.59 4% 0.260 0.001% | 20 
0.420 
0.64 
ssRa?2? 41m B- 1.31 1.31 0.0275 4% 
0.295 0.6% 
0.499 
ssRa2s 6.7y B- 0.055 0.055 ~0.03 36 
ssRa229 <5m B- 
ssRa2% lh Bo 1.2 
227 800 
89 A 0221 221.0157 | <2s a 7.6 
89,4 0222 222.0178 | 5s a 6.96 
soAc?23 223.0191 | 2.2m a a 6.64 
EC 
wo Ac2 224.0217 |2.9h EC EC 90% 0.217 $224 
a a 6.17 10% 0.133 +100 
sp Ac? 225.0231 | 10.0d a 5.818 54% 0.0366 
5.782 28% 0.0384 
5.721 9.5% | 0.0628 
5.713 2.6% | 0.0873 
5.627 3.8% | 0.0994 
5.54-5.67 0.150 
0.187 
soAcr6 29h Bo 1.4 Bmlee 80% 0.0676 
EC 0.77 EC 20% 0.0721 
0.1581 +100 
0.185 +100 
0.2503 7151 
0.253 7132 
seAc?27 227.0278 | 21.6y B= 0.043 B- 0.043 99% 0.009-0.190 800 
a a 4,949 1% 9y’s 
4.936 
4.517-4.866 
A028 6.13h B= 2.25 B- 1.11 53% 0.057 
0.45-2.18 0.10 
0.91 
0.08-0.966 
>10y’s 
so Ac??? 66m Ba 1.0 ~1.0 100% 
89 A 0280 <lm (ie 2.2 2.2 100 % 
spAc231 15m Ba 2.1 Hh 0.18 
232.038 7.5 
90Th228 223.0209 | 0.98 a 7.55 100 % 





Pa 


91 
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Thermal 
‘ K ; D val G neutron 
Tenes ak aoe hie eo Lifetime Modes of Soe oun s Particle eet Gamma capture 
sotope abundance Pies 4 decay energies energies ORtensities ae Ss intensities cross-sections 
(A) (Mev) (Mev) (Mev) (Barns) 
Cc 
SS Se 
oTh?4 224.0214 |~1s a TAT 0.18 
6.90 0.09 
oTh2 225.0237 | 8m EC 0.48 a 6.47 42% 0.245 5% 
a 6.30 0.32 30% 
6.79 0.36 7% 
EC 10% 
wTh26 226.0249 | 31m a 6.33 79 % 0.1116 4.8% 
6.22 19% 0.131 0.4 % 
6.095 1.7% | 0.197 0.4% 
6.029 0.6% | 0.242 1.2% 
Th??? 227.0278 | 18.17d a 5.976 24% 0.050 14% os =1500 
. 6.036 23 % 0.061 9% 
5.755 2.1% | 0.236 11% 
5.667-6.007 0.029-0.334 
>10y's 
soTh?78 228.0287 | 1.9ly a 5.421 71% 0.085 1.6% 120 
5.338 28% 0.134 0.16 % 
5.137- 0.169 0.13 % 
5.208 0.205 0.03 % 
0.214 0.27 % 
90T h?2 229.0316 | 7340y a 4.85 70% 0.148 5 aes of =30 
4.94 20% 0.200 $15 
5.02 10% 0.087 +100 
90Th290 230.0331 | 80.000y a 4.682 76 % 0.0677 0.59 % 
4.615 24% 0.110 1X10*% 
4.240- 0.144 0.77 % 
4.474 0.19 1.4X107°% 
0.203 =5X 10-6 % 
0.235 =5X106§% 
0.255 L710 
90Th231 25.6h jel 0.386 0.30 78% 0.084 11% 
0.256 13 % 
0.017-0.31 
>10y's 
wTh?2 232.0382 |1.39X10 |a a 4.007 76 % 0.059 24 % 7.5 
SF 3.99 24% 
SF 
wTh?3 22.1m B- 1,23 1.23 0.029 % 
0.086 % 
0.056-0.89 
>10y's 
Th? 24.10d B- 0.192 0.192 65 % 0.092 1.8 
0.10 35% 0.063 
0.029 
soTh2 <5m I te 
231 200 
oi Pars 2.08 a 
91Pa22 226.0278 | 1.8m a 6.81 
Pa??? 227.0289 | 38.3m * a 1.0 a 6.46 85 % 
EC EC 15% 
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Lifetime 


4 


Modes of 
decay 






Decay 
energies 
(Mev) 








Particle 
energies 
(Mev) 











Particle 


intensities 
















Gamma 
energies 
(Mev) 






0.058-1.88 
>107’s 


Gamma 
intensities 


Thermal 
neutron 
capture 

cross-sections 
(Barns) 


oe 










91 Paz29 


1.5d 


EC 


0.3 


99 % 
1% 


0.042 








91 Pa2s0 


17.7d 


EC 


0.41 
1.2 


B- 0.41 


15% 
0.003 % 
85 % 


0.0528 
0.121 
0.255 
0.445 
0.535 
0.636 
0.712 
1.013 
>10y’s 





91 Past 


231.0359 





3.43 X 104y 








91 Pars? 





1.32d 


a 


a 5.001 
5.017 
5.046 
4.938 
4.666- 
4.971 








B- 


1.25 





B- 0.28 
0.4-1.25 


24% 
23% 
10% 
22% 








0.29 
0.027- 
0.356 
>10y’s 


0.0475 
0.38 
0.820 
0.895 
0.971 
0.035- 
0.868 
>10y’s 








91Pa233 


27.4d 


B- 


0.568 


B- 0.26 
0.15 
0.57 


58% 
37 % 
5% 





0.086 
0.300 
0.3119 
0.340 
0.415 
0.017- 
0.415 
>10y’s 








80 % 
8% 
8% 
21% 
41% 


17% 
13% 
70 % 
7% 
1.7% 








890 
of =700 





(20+19) 





91 Parsim 








1.18m 


B- 
14 





2.31 


B- 0.58 
2.31 
IT 


99 % 
1% 


0.043 
0.23-1.83 
>10y's 

all very weak 





91 Pa2s4 


234.043 


6.66h 


- 


2.3 


0.23-1.35 


0.044 
0.100 
0.228 
0.126- 
1.85 
>10y's 


92% 
711% 
33 % 











91 Pa 


24m 


1.4 


1.4 


100 % 








91Pa237 








238.03 





39m 








2.30 





B-85 


B- 2.30 
1.35 





60% 
30 % 





0.090 

0.91 

0.87 

0.46 
0.145-1.42 








o=3.4 
of =4.2 
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Thermal 
; ? ¢ neutron 
g S a : a, i 
abundance (A) ty decay (Mev) (Mev) intensities (Mev) intensities cross-sections 
(Barns) 
oe 
92 | 921227 227.0309 1.3m a a 6.8 
EC 
92U 228 228.0313 | 9.3m a a 6.68 80 % 
EC 6.59 20% 
EC 
92229 229.0332 | 58m EC 1.16 EC 80 % 
a a 6.36 13% 
6.33 5% 
6.30 2% 
92280 230.0339 | 20.8d a a 5.88 67 % 0.07213 0.75% os~25 
5.81 32% 0.1543 0.16 % 
5.66 0.7% 0.158 0.17% 
0.232 0.24% 
92281 4.2d EC 0.37 EC 99+ % 0.0181 os~400 
a a 5.45 0.005 % | 0.07564 
0.05854 
0.0685 
0.0813 
0.0821 
0.08418 
0.1082 
92282 232.0372 | 73.6y a a 5.318 68% 0.057 0.21% ~300 
SF 5.261 32% 0.1305 0.075 % cf=80 
5.134 0.3% 0.27 4X107% 
0.33 4X107% 
92U 288 233.0395 1.62 105y |a@ a 4.816 83 % 0.0424 16% 50 
4.773 15% 0.054 1% of =530 
4.717 1.6 % 0.097 0.6 % 
0.029 0.7% 
92244 0.0057 234.0409 | 2.48X105y | a@ 4.768 72% 0.053 100 
SF 4.717 28 % 0.118 
92285 0.72 235.0439 | 7.13X108y | a 4.559 6.7% 0.074 100 
SF 4.370 25 % 0.094 9% os =580 
4.354 35 % 0.1096 5% 
4.333 14% 0.144 12% 
4.318 8% 0.165 >4% 
4.117 5.8% 0.185 55 % 
0.203 >4% 
0.2890 
0.367 
0.385 
92235 26.2m rr <0.001 0.000023 
or 
0.000075 
921) 286 246.0457 | 2.39X10’y | a@ a 4.499 73 % ~0.050 27% 6 
SF 4.45 27% 
92287 6.75d |: 0.51 B- 0.25 95 % 0.060 81% 
0.208 89 % 
0.026-0.37 
>10y's 
92288 99.27 238.0508 | 4.51X10°y | a a 4,195 77% 0.048 23 % 2.7 
SF 4.14 23 % 
92U 289 23.5m iste 1.28 1.21 100 % 0.074 22 
of=14 
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Particle 
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energies 
(Mev) 


Gamma 
intensities 


Thermal 
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capture 
cross-sections 
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oc 













































































Np 237 «=170 
of =0.019 
93 | 9s3Np2 231.0383 | ~50m EC 1.9 a 6.28 100 % 
a 
93N p28? =13m EC OY 
93N ps8 233.0406 | 35m EC 1.03 EC 99+ % 
a a 5.53 0.001 % 
93N p24 4.4d EC 1.80 EC 99+ % 0.043-1.61 as~900 
Bt Bt 0.8 0.05% | >10y’s 
93N p25 410d a 0.13 EC 99+ % 0.086 
EC a4,86-5.10 0.026 
93 Np236m 22h [im 0.52 B- 0.52 57 % 0.045 
EC EC 43 % 0.150 
0.0443 
g3N p26 236.0466 | >5000y a as = 2800 
93 N p37 237.0480 | 2.20X108y | a 4.787 53 % 0.020 a=170 
4.767 29% 0.087 14% of =0.019 
4.52-4.87 0.0296 14% 
0.0568 0.8% 
0.143 0.1% 
0.175 0.3% 
0.200 
o3N p38 2.10d [oie 1.30 B- 1.24 40% 0.044 os =1600 
0.25 30% 0.986 20% 
1.03 17% 
0.102 
0.04-1.09 
>10y’s 
93N p89 2.35d B- 0.72 0.07-0.72 0.045-0.33 o =(.35+25) 
>10y’s 
93N p24om 7.3m Bo 2.18 0.65-2.18 0.043 
0.55 
0.60 
0.04-1.62 
93 Np240 60m Bo 2.05 B- 0.89 0.085 
0.155 
0.20 
0.25 
0.44 
0.575 
0.60 
0.92 
1.00 
1.16 
93N p%4l 16m B 1.36 1.36 
Pu 239 o=270 
of =740 
94 | 94 Pur 232.0411 | 36m EC 1.0 EC 98 % 
a a 6.58 2% 


























% nat. 


aeotone abundance 


Puts 


Put 


«Pu 


“Pu%l 











236.0461 


237.0483 


238.0495 


239.0522 


240.0540 


242.0587 
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Lifetime Modes of bareek ee Particle ar 
t 3 decay (Mev) (Mev) intensities (Mev) 
20m EC 1.95 EC 99+ % 
a a 6.3 0.1% 
9h EC 0.43 EC 94% 0.047 
a a 6.19 6% 
26m EC 1.18 EC 99+ % 
a a 5.85 0.003 % 
2.85y a a 5.763 69 % 0.046 
SF 5.716 31% 0.110 
5.610 0.18% 0.165 
0.188 IT 0.145 0.145 
SF 
45.6d a a 5.65 0.0264 
EC 0.23 5.36 0.0332 
SF EC 99+ % 0.0435 
0.0555 
0.0596 
0.064 
0.0764 
89y a 5.491 712% 0.0436 
SF 5.448 28% 0.0996 
0.152 
0.203 
0.760 
0.810 
0.875 
24,360y a 5.147 72% 0.003 
SF 5.134 17% 0.0125 
5.096 11% 0.038 
0,052 
0.121 
0.207 
0.340 
0.3800 
0.420 
6.58X10'y | a a 5.159 76 % 0.042 
SF 5.114 24% 0.047 
5.01 0.1% 
13y B- 0.021 B- 0.02 99+ % 0,100 
a a 4,893 0.145 
4.848 
3.79 X10°y | a a 4,898 76 % 0.045 
SF 4.854 24% 
4.98h p- 0.57 B- 0.57 62% 0.0122 
0.49 38% 0.0297 
0.0367 
0.0422 
0.052 
0.082 
0.0955 
0.120 
0.134 
0.384 
7.6 X107y a a 
SF 
10.1h ties 
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Gamma 
intensities 


0.047 % 
0.012% 
6.6 X10*% 


100 % 


0.038 % 
8x107*% 
1X10*% 
4X10*% 
25X10*% 
=2X105% 


+320 
t 70 
Tt 20 
t 30 
t 60 
t 40 


24% 


t100 


t 20 


24% 


1% 


21% 


0.7% 











Thermal 
neutron 
capture 
cross-sections 
(Barns) 
Ce 


of =270 


os =2500 


ao =400 
os=17 


290 


170 


TABLE OF THE ISOTOPES (Continued) 
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Thermal 
Atomi : neutron 
feat % nat. ae Lifetime | Modes of estas ego Particle Vpeons Gamma capture 
Z sotope nein mass energies energies fe Hi energies 3 ie ‘ 
ce A t } decay intensities intensities cross-sections 
(A) (Mey) (Mev) (Mev) 
(Barns) 
Gc 
4 Pur 10.85d B- 0.38 B- 0.15 73% 0.047 
0.33 27% 0.027 
0.08 
0.175 
0.215 
Am 
95 |9sAm237 1.3h EC 1.4 EC 99+ % 
a 6.01 0.005 % 
Ams 1.86h EC 0.98 
0.58 t 20 
0.37 
0.95 T 75 
1.35 
9s Am239 12h EC 0.76 EC 99+ % 0.04470 
a a 5.77 0.004 % | 0.049 
0.05731 
0.06791 
0.1818 
0.2099 
0.2265 
0.2283 
0.2776 
gAm*0 51h EC 0.04287 
0.0989 
0.92 714 
1.02 +70 
1.40 715 
gs Am 241.0567 | 458y a 5,482 85 % 0.060 o=(50+750) 
5.439 13% 0.027-0.37 
5.386 1.6% of =32 
gsAm2i2m ~152y TE 0.048 0.048 
9s Am242 16h Se 0.63 B- 0.63 0.04220 o=1600 
EC 0.04453 os =6400 
Ams 243.0614 | 7.95X108y | @ a” 5.267 87 % 0.075 74 
5.224 12% 
5.17-5.34 
osAm?4im 1lh (ole B- 0.38 
osAm?44 25m B- 1.5 Gauls 99+ % 
EC 
os Ams 207h pe B-0.91 0.036 
0.06 
0.078 
0.140 
0.153 
0.230 
0.25 
os Am 246 25m Ba 2.29 B- 1.31 79 % 0.035 
1.60 14% 0.106 
2.10 7% 0.245 
0.78-1.06 
Cm 
96 | 9¢Cm238 238.0530 | 2.5h EC EC <90 % 
@ a 6.52 >10% 
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Thermal 
: neutron 
i icl : G 
Isot % nat. Bee Lifetime Modes of bese Apebti Particle es Gamma capture 
2 | Isotope | dance mass i asia E1es 8 intensities intensities cross-sections 
(A) 4 (Mev) (Mev) (Mev) 
(Barns) 
Cc 
geCm?89 ~3h EC EC 100% 0.188 
geCm240 240.0555 | 26.8d a a 6.26 70% 
SF 
geCmt 35d EC 0.76 EC 99 % 0.48 97% 
a a 5.95 1% ~=0.60 
0.145 1% 
geCm?42 242.0588 | 163d a a 6.110 74% 0.04409 0.04 % ~20 
SF 6.066 26 % 
5.967 107% 
seCm 243 243.0614 | 35y a 6.05 5% 0.106 o=250 
EC 5.987 6% 0.2110 + 50 of =700 
a 5.780 73 % 0.2280 t 65 
5.736 12% 0.278 +100 
5.63-6.06 
EC 0.3% 
geCm244 244.0629 | 17.6y a a 5,801 76.7 % 0.0430 2.1X107% 15 
5.759 23.3 % 0.100 1.5X107*% 
5.661 0.017 % | 0.150 1.3X107% 
SF 
geCm 45 245.0653 | 8X 108y a a 5.45 15% 0.173 14% o=200 
5.36 17 % 0.130 5% of =1900 
5.30 8% 
9sCm46 246.0674 | 5480y a a 5.373 100 % ~15 
SF 
geCm247 >4X107y |a 180 
gems 4.7 X 105y a a 5.054 89% =6 
SF 
geCm249 65m B- 0.86 B~ 0.86 
9¢Cm250 2X 104y SF 100 % 
Bk 
97 | 9 Bk243 4.5h EC 1.43 EC 99+ % 0.042 
a a 6.72 +30 0.146 
6.55 53 0.187 
6.20 T17 0.54 
0.74 + 10 
0.84 t 30 
0.96 t+ 30 
97Bk24 4.4h EC EC 99+ % | 0.200 
a a 6.67 0.006 % | 0.90 +100 
1.06 THLE 
1.16 Tb 
1.23 Tt 5 
1.37 T OF 
1.50 TY 2 
1.72 T. O32 
97 Bk245 4.95d EC 0.84 EC 99+ % | 0.164 
a a 6.37 33 0.206 
6.17 +41 0.252 31% 
5.89 +26 0.380 5.1% 
0.480 
97 Bk246 1.8d EC 0.82 =40% 
1.09 
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Thermal 
Aten : : : neutron 
ii % nat. ae Lifetime Modes of apie Particle Particle eerome Gamma capture 
z sotope Tin mass energies energies |. me energies es . 
abundance i th decay intensities intensities cross-sections 
(A) 2 (Mev) (Mey) (Mev) 
(Barns) 
oc 
aie ee | ee 
97 Bk27 247.0702 a a 5.67 37% 0.084 40 % 
5.51 58 % 0.265 30% 
5.30 5% 
s7Bk3ss 23h B- 0.65 B- 0.65 70% 
EC EC 30% 
97 Bk249 314d B- 0.135 B- 0,125 99+ % 0.32 <1% 
a a 5.417 tT 4 
SF 5.03 +96 
97 Bk250 3.2h B= 1.8 B= 072 89 % 0.098 3% 
1.72 5% 0.990 47 % 
ie) 5% 1.032 39% 
Cf 
98 | ssCf244 244.0659 | 25m a a 7.17 
gsCf2ss 44m EC 1.54 EC 70 % 
a a 7.11 30% 
gg C i245 246.0688 | 35.7h a a 6.753 78% 0.042 22% 
6s7it 22% 0.096 
SF 0.146 
gsCf247 2.4h EC 0.295 +20 
0.42 713 
0.46 +9 
gsC £248 248.0724 | 350d a@ a 6,23 82% 0.945 
SF 
gsC i249 249.0748 | 360y a a 6.194 2% 0.255 3% o=270 
SF 5.941 3% 0.340 15% o~600 
5.842 3% 0.394 . 72% 
5.806 84% 
5.749 4% 
>10e’s 
gC {250 250.0766 | 10y a a 6.024 83% 0.043 17% 1500 
SF 5.980 ele 
gC f251 ~800y a 5.841 0.180 ~3000 
5.675 
gg Of252 Dboy: a a 6.112 87 % 0.043 1.4X102% 30 
6.069 10% 0.100 1X10, 
SF SF 3% 
gC £253 19d B- 0.27 0.27 
93 {254 56d SF SF 100 % <2 
Es 
99 | s9Hs246 7.3m a a 7.35 
99 Hs 248 25m EC EC 99+ % 
a a 6.87 0.25 % 
s9 3249 2h EC 1.4 EC 99+ % 
a a 6.76 0.13 % 
99 H)s250 8h EC EC 100 % 
99 3262 252.0829 | ~140d a a 6.64 100% 
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Thermal 
Atomi ‘cl G neutron 
Tent % nat. some Lifetime | Modes of Deeey. stelle 5 Particle ee Gamma capture 
Z SohoPe | abundance ae t decay pony enereles | intensities er Si intensities cross-sections 
(A) b (Mev) (Mev) (Mey) (Barns) 
Cc 
99 H)9268 253.0847 | 20.0d a a 6.633 90% 0.0419 300 
SF 6.592 6.6% 0.051 
6.17-6.54 0.389 
0.427 
99 W)g264m 38h B B- 1.04 99+ % | 0.660 40% 
EC EC 0.1% 
SF 
op Hs?54 254.0881 | 480d a a 6.42 0.062 o<40 
of =2.700 
oo Eis?55 24d B- ~40 
99 Hs 256 short Bo 
Fm 
100 | 100 F'm248 248.0772 | 0.6m a 
100 F'm249 2.5m a a79 
100 Fm 260 250.0795 | 30m a a 7.43 100 % 
100 F'm251 7h EC EC 99 % 
a a 6.89 1% 
100 F:m282 252.0827 | 23h a a 7.05 100 % 
100 Fm 258 ~4.5d EC EC 89 % 
a a 6.94 11% 
100 F'm264 254.0870 | 3.24h a a 7.20 82 % 0,041 0.02 % 
SF 7.16 17% 0.098 0.028 % 
7.06 1% 
' SF 5X107% 
100 Fm 265 22h a «7.03 0.055 1% <100 
~0.082 1% 
100 Fm 256 2.7h SF SF 100 % 
Md 
101 | 10. M255 255.0906 | 0.5h EC a 7.34 
a 
101M d266 1.5h EC EC 100 % 
No 
102 | io2.No253 ~10m a 8.5 
102N 0254 ~3s a 8.8 
102N 0265 ~15s a 8.2 
Lw 
103 } :03L,w257 8s a 8.6 
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THERMAL NEUTRON CROSS SECTIONS 


The table of Thermal Neutron Cross Sections is taken from data published by the Neutron 
Cross Section Advisory Group of the Atomic Energy Commission, July 1, 1958, by Hughes 
and Schwartz. 

All values given for an element refer to the natural mixture of isotopes, that is, they are 
atomic cross sections, while those given for specific isotopes are isotopic cross sections. All 
cross sections, unless marked mb (millibarns) are in barns (10724 cm?). 

The reaction cross sections listed are those for a neutron velocity of 2200 meters per second. 
The reaction cross sections refer to all cases in which the neutron is not re-emitted, that is, 
to (n,y), (n,p), and (n,q) reactions. Practically all the reaction cross sections are for (n,y) 
reactions and the few that are not are so marked. The absorption cross sections, gabs, are 
the particular reaction cross sections that are measured by observing the reaction itself in 
which the neutron is absorbed. The activation cross sections, gact, are those determined 
from the radioactivity of the product nucleus, usually the result of an (n,-y) reaction, and 
in a few cases, which are specially marked, by (n, p) or (n,@) reactions. The activation cross 
sections always refer to particular isotopes and hence are isotopic cross sections; for mono- 
isotopic elements they are atomic cross sections as well. For a few cases in which the 
2200 m/s value could not be determined, the cross sections are still included but are marked 
with an asterisk* indicating “pile neutrons.’ 

The scattering cross sections are usually constant with energy in the thermal region, except 
for crystal effects, and are hence not quoted for 2200 m/s. The average scattering cross 
section, a, is that averaged over the Maxwell distribution and will depend on the crystalline 
form of the sample and even upon the size of the crystal grain, but it is listed here because 
of utility in certain practical applications. 


























































Reaction Cross Sections Scattering Cross Reaction Cross Sections Scattering Cross 
Element (2200 m/s) Sections TG (2200 m/s) Sections 
Fact G Hop Fact Gs 
1H 332 + 2 mb 38 + 4 (gas) 17Cl 33.8 + 1.1 16+ 3 
Hi C35 3.08 X 105y 30 + 20 
H? 0.46+ 0.10 mb 12.4y 0.57+ 0.0imb/|7+1 87d S35 0.19 + 0.05 
14.3d P32 <0.05 mb 
2He 0.8 + 0.2 Clss 90 + 30 
Hes | 5500 + 300 np 5400 + 200 1.0 + 0.7 | C37 1.0s SPersvosentito) 
Het |0 0 37.5m 0.56 + 0.12 
sLi : 71.0 + 1.0 14+ 0.3 isA 0.66 + 0.04 15+ 0.5 
Lié (945) ny 28+ 8 mb As 35d 6+ 2 
Li? 0.89s 36+ 4mb A38 265y 0.8 + 0.2 
Aso 109m 0.53 + 0.02 
«Be Be? np 54,000 + 8000 Atl >3.5y >60 mb 
na <1 
Be? 10+ 1mb 2.7 X 106 9+ 3 mb ifr A 1K 2.07 + 0.07 1.5+ 0.3 
K3 1.94 + 0.15 1.3 K 10%y Sees 
sB Bio 4017 + 32 ny 0.5+ 0.2 K40 70+ 20 np 3.8 + 0.7 
np <0.2 Kal 1.24+ 0.10 12.46h 1.30 + 0.15 
Bu 0.03s 56+ 3mb 
2Ca 0.44 + 0.02 
6C 3.73 + 0.07 mb 4.8+ 0.2 Cat? | 0.22 + 0.04 
Cw ny 3.3 + 0.2 mb Cat2 | 42 + 3 
Cis 0.5 + 0.2 mb 5570y 0.9 + 0.3 mb Ca43 
cu <200 2.48 <1 pb Cass 164d 0.72 + 0.10 
Casé 4.8d 0.25 + 0.10 
iN 1.88 + 0.05 10+ 1 Cass 8.5m 11+ 0.1 
Nw np 1.75 +.0.05 
ny 0.08 + 0.02 21S¢ Sc#5 | 24.0+ 1.0 20s 10+ 4 24+ 2 
Nis 7.48 24+ 8 ub 85d 22.3 + 2.2 
20s + 85d 22+ 2 
30 <0.2 mb 4.2+ 0.8 
Ors 2Ti 5.8 + 0.4 ea 
ov 5570y C14 0.4+ 0.1 Tiss =| 0.6+ 0.2 24+2 
Ow 298 0.21 + 0.04 mb Ti47 «| 1.74 0.3 4+1 
Tits | 8.34 0.6 4+ 2 
oF Fe | <10 mb ls 9+2mb 3.9 + 0.2 ave | 19 # 0.6 sere 
Ti” | <0.2 5.8m 0.14+ 0.03 |}34+1 
10Ne <2.8 2.44 0.3 
Nezo 
Ne?21 
Ne?2 40s 36+ 15 mb 23V 5.00 + 0.01 541 
ys0 ny 250 + 200 
uNa Na23 | 525+ 10 mb 15.0h 536 + 10 mb 4.0+ 0.5 ysl 3.76m 4.5+ 0.9 
Mg 69+ 2mb 3.6+ 0.4 2sCr 3.1+ 0.2 3.0+ 0.5 
Me | 344 10 mb Cro | 17.0 + 1.4 27.74 15.9 + 1.6 
Mg?> | 280 + 90 mb Crs? | 0.76 + 0.06 
Megs | 60 + 60 mb 9.5m 27+ 5 mb Cres | 18.2 + 1.5 
Mg?? 21h <30 mb* Cree r<03) 3.6m 0.38 + 0.04 
eA Al? | 241+ 3mb 2.30m 0.21 + 0.02 14+ 0.1 2sMn | Mn’s | 13.2 + 0.2 2.58h 13.3402 {23403 
uSi 0.16 + 0.02 1.7+ 0.3 2Fe 2.62 + 0.06 ne <5 mb +1 
Siz | 80+ 30 mb Fe | 2.3 + 0.2 2.94y 2.8+ 0.4 
Siz? | 0.28 + 0.09 Fes | 2.7 + 0.2 
Sito | 0.4+ 0.4 2.62h 110+ 10 mb Fes? | 2.5 0.2 
Fes | 2.5+ 2.0 44.3d 1.01 + 0.10 
ae pa | 0.20 + 0.02 14.3d 0.19 + 0.01 51 3.5m Crs <1.5 mb 
16S 0.52 + 0.02 11+ 0.2 21Co Co | 38.0 + 0.7 10.4m 16+ 3 7+1 
G32 ne 1.8+ 1.0 mb 5.28y 20+ 3 
33 25.1d P33 15+ 10 mb 10. in + 5.28y 36.34 1.5 
na <8 mb (99.7 % of 10.4m — 5.28y) 
Su 87d 9.26 + 0.05 Cosm 1.75h 100 + 50 
$36 5.0m 0.14 + 0.04 Cost 1.75h 6+ 2 | 
EE EEE SS SS A SS ES EE 
* Pile neutrons. * Pile neutrons. 
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Element 


2sNi 


29Cu 


30Zn 


31Ga 


a2Ge 


aaAs 
wSe 


asBr 


acKr 


a7Rb 


asSr 


30 


Zi 

s 
SNe 
Noone 
EE LEHEE 
“sooo 
onwe 


1.10 + 0.02 





31+ 2 


0.73 + 0.07 


1.21 + 0.06 
<3 





1.31 + 0.08 





* Pile neutrons. 


THERMAL NEUTRON CROSS SECTIONS (Continued) 


Reaction Cross Sections 


(2200 m/s) 


Pact 


2.56b 1.52 + 0.14 
ARh 20+ 2 
12.87h 4.51 + 0.23 
§.15m Lib, 0.4 
59h 130 + 30° 
246.4d 0.47 + 0.05 
2. 8h Cut <10 ub 
15+ 10 ub 
80y Nis3 <20 pb 
na + 4 ub 
13.8h 99+ 10 mb 
52m 1.0.+ 0. 
na <20 ub 
2.2m 85 + 20 mb 
20.2m 1.4+ 0.3 
14,.2h 5.0 + 0.5 
12d 3.42 + 0.35 
48s 0.040 + 0.008 
82m 0.21 + 0.08 
578 80 + 20 mb 
12h 80 + 20 mb 
(~50% of 57s — 12h) 
27h 5.44 1.0 
123d 26+ 6 
18s 7+ 3 
57m 30 + 10 mb 
18m 0.5+ 0.1 
she 50 + 25 mb 
4+ 2mb 
(Nese of 67s — 25m) 
4.6h 2.9+ 0.5 
18m 8.5+ 1.4 
4.6h + 18m 10.4 + 1.0 
35.9h 3.3 + 0.4 
34.5h 2.0 + 0.5 
138 + 2 X 108y 95+ 15 
a 45+ 15 
205 + 30 
‘ ‘ty 0.10 + 0.03 
60 + 20 mb 
(28% of 4.4h — 9.4y) 
ny <15 
77m 60 + 20 mb 
2.8h <600 
18.74 0.91 + 0.08 
17.8m 0.12 + 0.03 
15.4m 1.0 + 0.2 
ey ms 
1.44 0.3 
(30% of 70m — id) 
1.65 + 0.16 
53d 5+ 1mb 
28 0.5+ 0.1° 
64 1.0 + 0.6 
63h 1.26 + 0.08 
61d <7 
3.5h 1.07 + 0.09 





Scattering Cross 


Sections 
os 
17.5 + 1.0 «Zr 
Wot 10.7 aNb 
«Mo 
3.6+ 0.4 
aTc 
«Ru 
aie 
8+1 
«sRh 
Pd 
6+1 
1l+ 2 
a7Ag 
6+1 
isCd 
7.2 + 0.7 
«ln 
10+ 1 soSn 














Reaction Cross Sections 


(2200 m/s) 
Cabs Tact 
185+ 4 mb 
0.10 + 0.07 
1.58 + 0.12 
0.25 + 0.12 
<4 
0.08 + 0.06 63d 0.076 + 0.008 
0.1+ 0.1 17.0h 0.053 + 0.005 
1.16 + 0.02 6.6m 1.0+ 0.5 
36d 15+ 4 
2.70 + 0.04 
3 6.9h <6 mb 
13.9+ 1.4 
1.2 + 0.6 
2.2 + 0.7 
0.4+ 0.4 67h 0.51 + 0.06 
0.5 + 0.5 14.3m 0.20 + 0.05 
224 3 6b 2.64 1.3 
2.56 + 0.12 
2.8d 0.21 + 0.02 
4id 1.44 + 0.16 
4.5h 0.7+ 0.2 
1.0y 0.2 + 0.06 
149+ 4 “ — 12+ 2 
140 + 30 
(09. 9% of 4.4m — 42s) 
36h 800 + 100° 
36h 40 + 30° 
8.0+ 1.5 
17.0d 4.84 1.5 
13.6b 10.4 + 0.8 
4.8m 0.26 + 0.04 
23.6m 0.21 + 0.03 
§.5b <0.05 
63+ 1 
31+ 2 2.3m 45+ 4 
87+7 He 3.2 + 0.4 
113 + 18 
(s% “of 270d — 24.2s) 
2450 + 50 
6.7b 1.0+ 0.5 
49m 0.2+ 0.1 
5.ly 30 + 15 mb 
20,000 + 300 
43d 0.14 + 0.03 
53h 1.1+ 0.3 
tone of 43d > - 
2.9h + 0.3 
191+ 3 
ae 56+ 12 
2.0 + 0.6 
(6. 5% of 49d — 72s) 
7 2m 155+ 10 
52+ 6 
(None of 54.2m — 13s) 
625 + 15 mb 
112d 1.3+ 0.3 
14.5d 6+ 2mb 
250d 10+ 6 mb 
>400d 1+ 1mb 
27.5h 0.14 + 0.03 
130d 1.0 + 0.5 mb 
40m 0.16 + 0.04 
10m 0.2 + 0.1 
10d 4+ 2mb 
(None of 10m — 10d) 


* Pile neutrons. 
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Scattering Cross 
Sections 
és 


8il 


5+1 


(fe ta 


6+1 


5+1 


3.6 + 0.6 


6+1 


(feng | 


2.2+ 0.5 


ad1 














Element = (2200 m/s) Sections 
Se Tabs Tact Gs 
aiSb Br 10 
Sb121 | 5.9 + 0.5 2.8d 6.8 + 1.5 
3.3m 0.19 + 0.03 
Sb123 | 4.14 0.3 21m 30 + 15 mb 
1.3m 30+ 15 mb 
60d 2.5 + 0.5 
(% of 21m & 1.3m — 60d unknown) 
s2Te 4.7+ 0.1 iVempe | 
Te!20 | 70 + 70 
Tel2?2 | 2.8+ 0.9 110d hl1+ 0.5 
Tel?3 | 410 + 30 
Telt4 | 6.8+ 1.3 58d 5+ 3 
Tel?s | 1.56 + 0.16 
Tel26 | 0.8+ 0.2 110d 90 + 20 mb 
9.3h 0.8+ 0.2 
ca of 110d — 9.3h) 
Tet28 | 0.3 + 0.3 33d 15+ 5 mb 
72m 0.13 + 0.03 
Tels? | 0.5+ 0.3 30h mb 
25m 0.22 + 0.05 
(22% of 30h — 25m) 
ssl [iz7 7.0 + 0.6 25.0m 5.6 + 0.3 3.6 + 0.5 
[129 32+ 5 12.6h 24+ 3 
[130 8.05d 18+ 3* 
ps. 2.4h 50+ 40 
saXe 43+ 0.4 
Xel4 | 744+ 1 
Xel26 
Xel28 ny <5 
Xel29 ny 45+ 15 
Xels0 ny <5 
Xels1 ny 120+ 15 
Xels2 5.3d 0.2 + 0.1 
Xel33 190 + 90 
Xels4 9.13h 0.2 + 0.1 
Xel% | 2.72+ 0.11 K 106 
Xelss 3.9m 0.15 + 0.08 
ssCs Cs133 | 28+ 1 3.1h 3.0 + 0.3 
2.3y 30+ 1 
(9% of 3.2h > 2.3y) 
Cgis4 2.6 X 10y 134+ 12° 
C135 13.7d 8.7+ 0.5 
Cgi37 33m <ay 
ssBa 12+ 01 81 
Bal30 12.0d 10+1 
Bals2 7.2y 72 
Bal |2+ 2 
Bals6 | 5.8+ 0.9 
Bal36 | 0.4+ 0.4 
Ba!3?7 | 5.1+ 0.4 
Bal38 | 0.7 + 0.1 85m 0.5 + 0.1 
Bal39 12.8d 4+1 
Bal4o 18m <20* 
s7La 8.9 + 0.2 
Lals8 
Lal39 40h 8.2+ 0.8 
Lalo 3.7b 3.1+ 1.0 
ssCe 0.73 + 0.08 
Cel35 | 25+ 25 34.5h 0.6 + 0.2 
8.7b 6.3+ 1.5 
Cel38 | 9+ 6 55s 7+ 5mb 
140d 0.6 + 0.3 
Cel49 | 0.66 + 0.06 32d 0.31 + 0.10 
Cel? | 1.0+ 0.2 32h 0.94 + 0.05 
Celss 290d 6.0 35037” 
soPr | Pri41 | 11.3 + 0.2 19.3h 10.8 + 1.0 
Prit2 13.7d 18 + 3* 
Pris 17m 89 + 10 
eoNd 4642 
Nd¥s2| 18+ 2 
Nd¥43 | 324+ 10 ny 240 + 50 
Nd!44| 5.0 + 0.6 
Nd145 | 60 + 6 
Nd} 10+ 1 11.3d 1.8+ 0.6 
Nd'18| 3.4+ 1.0 1.8h 3.7 + 1.2 
Ndi | 3.0 + 1.5 15m 1.5 + 0.2 
0 
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Fabs Fact 
5600 + 200 
400d 
87+ 60 
40,800 + 900 
12,400 + 400* 
216+ 6 47h 
24m 
4300 + 100 
7800 + 200 9.2h 
ny 
440 + 25 l6y 
ray 
15.4d 
46,000 + 1000 
230d 
56,200 + 1000 ny 
242,000 + 4000 ny 
18.0h 
3.6m 
46+ 4 73d 
7.0d 
950 + 50 
136d 
1.3m 
140m 
82h 
65+ 3 27.3h 
173 + 17 
74m 
10h 
9.4d 
2.5s + 7.5h 
127+ 4 129d 
1.9y 
37+ 4 
32d 
101h 
1.8h 
112+ 5 
3.7h 
6.8d 
105+ 5 
1500 + 1000 
15+ 15 
380 + 30 
75+ 10 
65+ 15 
14+ 5 46d 
Nar | 16.4m 
111 


zie 
60 140d 
2 
1 


<2 


8+1 
1400 + 300* 
5500 + 1500* 
420 + 100* 
1500 + 400* 
14,000 + 4000* 


<i25 

70,000 + 20,000* 

160,000 + 60,000* 
9+ 0.4 

8+ 0.3 


>22 
525 + 100° 


oe 


2000 + 200 
800 + 100 
5000 + 2000* 


30 74+ 3 
20 


12+ 5 





35 + 15 
4000 + 800 


8+ 2 
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30+ 10 mb 
it 7 
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11d 
ie of 16.4m — 111d) 


17,000 + 2000* 


5+ 1 
10 + 10 
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Element (2200 m/s) Sections 
tope abs Tact os 
74W Wi84 | 2.04 0.3 74d 2.24 + 0.22 
(Contd.) | W186 | 35+ 3 24h 34+ 7 
wiser 65d 90 + 40 
75Re 6+ 4 14+ 4 
Re!85 | 104+ 8 91h 120 + 12 
Re!87 | 66+ 5 17h 69+7 
Rel88 150d <2 
76038 15.3 + 0.7 
Os184 97d <200 
Og186 
Qs187 
Os188 
Qs139 
Osis0 16.0d 8+3 
Os192 3th 1.6 + 0.4 
Os193 700d 600 + 200 
mir 440 + 20 
Tris 1.4m 260 + 100 
74d 700 + 200 
Ir192 ny 700 + 200 
Tr93 19.0h 130 + 30 
7Pt 8.8+ 0.4 10-21 
Pti% | 150+ 150 18h 0.76 + 0.10 
Pt!92 | 8+ 8 4.3d 90 + 40 
Pt | 1.2+ 0.9 
Pts | 27+ 2 
Pt!96 | 0.7 + 0.7 18h 0.87 + 0.09 
Pts | 4.0+ 0.5 31m 3.9+ 0.8 
“199 11.5h 15+ 10 
7wAu Au's7 | 98.8 + 0.3 2.7d 96+ 10 9.3+ 1.0 
Aulss 3.15d 26,000 + 1200 
Au” 48m 30 + 15* 
soHg 380 + 20 20+ 6 
Hg ny 3100 + 1000* 
24h 420 + 80 
65h 880 + 175 
Hg19 46.6m 0.018 + 0.004 
Hg199 ny 2500 + 800” 
Hg?200 ny <60* 
Hg? ny <60* 
Hg202 47d 3.8 + 0.8 
Hg204 - 5m 0.43 + 0.10 
si Tl 3.4+ 0.5 14+ 2 
T1203 | 11.4+ 0.9 2.7y 8+ 3 
Tl2% | 0.80 + 0.08 4.2m 0.10 + 0.03 
s2Pb 170 + 2 mb i Ue rg | 
Pb? | 0.8 + 0.6 5 X 10’y 0.7 + 0.2° 
Pb2% | 25+ 5 mb 
Pb297 | 0.70 + 0.03 
Pb208 | <30 mb 3.2h 0.6 + 0.2 mb 
saBi Bi2 |34+ 2mb _  5.0d 19+ 2 mb 9+1 
soRn Rn?220 | 25m <0.2” 
Rn?22/11.7d Ra?2 9.72 + 0.07" 
223 130 + 20° <100 
oe yeas iP: 12.0 + 0.5" 
Ra226 41.2m 20 + 3° <0.1 mb 
Rares <10m 36+ 5* <2 
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Reaction Cross Sections 
(2200m/s) 
Tact 
6.13h 795 + 20 
7.3+ 108y 123 + 15° 
25,6h 21.4+ 0.3 
23.3m 7.33 + 0.12 
24.1d 1400 + 200° 
10m 1.8+ 0.5* 
1.31d 200 + 15 
27.4d 760 + 100° 
1.18m 29+ 5 
6.7h 22+ 3 
1.62 X 10%y 300 + 200° 
2.52 X 105y 52+ 2 
7.1 X 108y 90 + 30 
2.40 X 10’y 107+ 5 
6.7d 6+ 1 
23.5m 2.74 + 0.06 
17h 22+ 5* 
2.10d 169+ 6 
7.3m 35+ 10° 
60m 25+ 15° 
(<5% of 7.3m — 60m) 
2.44 XK 104y 403 + 10 
6.6 X 108y 315+ 1b 
13.2y 250+ 40 
3.7 X 105y 390 + 50* 
4.98h 13+ 3 
7.5 X 10’y 170+ 90° 
10h 1.8+ 0.3* 
11.2d 260+ 150° | 
16.0h 750 + 80* | 
100y 50+ 40° 
(<6% of 16h — 100y) 
| 
26m 744+ 4 
19.2y 250 + 50 | 
35y 20+ 10° 
18y 250+ 150° 
2X 104y 15+ 10° 
6.6 X 108y 200 + 100° 
> 108y 15 + 10* 
65m 6+ 4* 
3.1h 500 + 200* 
10y 270 + 100° 
~TMy 1500 + 1000* 
2.2y 3000 + 2000* 
18d 28+ 7 
<2* 
38h 300 + 150° 
24d <40° 


2700 + 600* 


|| @s = Scattering cross section. 


Fission neutrons produced per thermal neutron absorbed. 
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The Elements 


C. R. Hammonp 


One of the most striking facts about the elements is their unequal distribution and 
occurrence in nature. Present knowledge of the chemical composition of the universe, 
obtained from the study of the spectra of stars and nebulae, indicates that hydrogen is by 
far the most abundant, and may comprise more than 90% of the atoms or about three 
quarters of the mass of the universe. Helium atoms account for most of the remainder. 
All of the other elements together probably contribute only slightly more than 1 per cent 
to the mass. 

It is now thought that the chemical composition of the universe is undergoing con- 
tinuous change. Hydrogen is being converted into helium, and helium is being changed 
into the heavier elements. As time goes on, the ratio of heavier elements increases relative 
to hydrogen. The process presumably is not reversible. 

Studies of the solar spectrum have led to the identification of 67 elements in the sun’s 
atmosphere; however all elements cannot be identified with the same degree of certainty. 
Other elements may be present in the sun although they have not yet been detected 
spectroscopically. The element helium was discovered on the sun before it was found on 
earth. Some elements, such as scandium, are relatively more plentiful in the sun and the 
stars than here on earth. No elements are found elsewhere in the universe that cannot 
now be accounted for on earth; however technetium, an unstable element which probably 
does not occur naturally on earth, has been identified in the spectra of certain late-type 
stars. This presents one of the most puzzling current problems of astrophysics. 

F. W. Clarke and others have carefully studied the composition of igneous rocks 
making up the crust of the earth. It has been found that oxygen accounts for about 47% 
of the crust by weight, while silicon comprises about 28%, and aluminum about 8%. 
These elements, plus iron, calcium, sodium, potassium, and magnesium, account for about 
99% of the earth’s crust. 

It is surprising that many elements, such as tin, copper, zinc, lead, mercury, silver, 
platinum, antimony, arsenic, and gold, that are essential to our needs and civilization, 
are among some of the rarest elements in the earth’s crust. These are made available to us 
only by the processes of concentration in ore bodies. Some of the so-called “‘rare-earth”’ 
elements are now thought to be much more plentiful than originally thought, and are 
about as abundant as uranium, mercury, lead, or bismuth. The least abundant rare-earth, 
thulium, is now believed to be more plentiful than silver, gold, or platinum. It is also 
startling to find in light of recent knowledge that rubidium is the 16th most abundant 
element and is more plentiful than chlorine, although its compounds are so little known 
in chemistry and commerce. 

Each element, from atomic number | to 100 has at least one radioactive isotope. About 
1400 different nuclides (the name given to different kinds of nuclei whether they are of the 
same or different elements) are now recognized. Of these, about 260 are stable forms of 
natural elements. About 1130 are unstable, 65 of which occur in nature principally among 
the heaviest elements. More than 300 stable and radioactive isotopes are now produced 
and distributed by the Oak Ridge National Laboratory to customers licensed by the 
U.S. Atomic Energy Commission. 

The available evidence leads to the conclusion that elements 89 (actinium) through 103 
are so chemically similar to the rare earths or lanthanide elements (atomic numbers 57-71) 
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that their electronic structures must also be similar. They have, therefore, been named 
actinides, after the first member of this series. An inner electron shell, consisting of fourteen 
5f electrons is filled in progressing across the series. Those elements beyond uranium have 
been produced artificially on earth by nuclear reactions and synthesis and are known as 
the transuranium elements. The presently known transuranium elements have the fol- 
lowing names and symbols: 93, neptunium (Np); 94, plutonium (Pu); 95, americium 
(Am); 96, curium (Cm); 97, berkelium (Bk); 98, californium (Cf); 99, einsteinium (E); 
100, fermium (Fm); 101, mendelevium (Mv); element 102, (unnamed); and element 103, 
lawrencium (Lw). 

Chemically the transuranium elements are very similar, although the observed differ- 
ences are those expected and anticipated from their unique position in the periodic system 
as part of a second rare-earth series. All have trivalent ions, which form inorganic complex 
ions and organic chelates. Also in common are acid-insoluble trifluorides and oxalates, 
soluble sulfates, nitrates, chlorides, and perchlorates. Neptunium, plutonium, and 
americium have higher oxidation states in aqueous solution (similar to uranium), but the 
relative stability of these states to the common trivalent ion becomes progressively less as 
one proceeds to the higher atomic numbers. This is a direct consequence, indeed an 
identifying feature, of the actinide role as a second rare-earth type transition series. 

One of the most important methods for study and elucidation of chemical behavior of 
the actinide elements has been ion-exchange chromatography. Adsorption on and elution 
from ion-exchange columns has made possible the identification and separation of trace 
quantities of all of the actinides and in particular the transuranium elements. The be- 
havior of each actinide and transuranium element in this respect is very similar to its 
analogue rare-earth element. This has made it possible to detect as little as one or two 
atoms when this small a number has been made in some of the transmutation experiments. 

At present, eleven transuranium elements have been created and discovered, with a 
total of about one hundred isotopes. All these new elements are unstable and, therefore, 
radioactive. The half-life of the various isotopes decreases, in general, with increasing 
atomic number, which means that as heavier and heavier elements are created, they exist 
for shorter and shorter periods, making their production, separation, and identification 
progressively more difficult. 

It may still be possible to synthesize, separate, and identify a half-dozen or so more of 
the transuranium elements, but barring unknown experimental breakthroughs or unknown 
regions of stability, the end should come somewhere in the region of element 110. The 
elements up to and including einsteinium, element 99, have isotopes sufficiently long-lived 
to be isolated in macroscopic quantities, but this does not seem to be true beyond einstein- 
ium. Unfortunately for the prospect of producing ever-higher elements, the longest-lived 
isotopes that can be made beyond elements 104 and 105 will probably not exist long 
enough for conventional chemical identification. 


ACTINIUM (Gr. aktis, aktinos, beam or ray), Ac; at. wt. 227.02 (cale.) at. no. 89; 
m.p. 1050°C, b.p.3200°C, + 300°C (est.) ; sp. g. 10.07 (cale.). Discovered by Andre Debierne 
in 1899 and independently by F. Giesel in 1902. Occurs naturally in association with 
uranium minerals. Actinium-227, a decay product of uranium-235, is a beta emitter with 
a 22-yr. half-life. Its principal decay products are thorium-227 (18.6-day half life), 
radium-223 (11.2-day half-life), and a number of short-lived products including radon, 
bismuth, polonium and lead isotopes. In equilibrium with its decay products, it is a 
powerful source of alpha rays. Actinium has been isolated, and commercial production 
of the element has been reported. Purified actinium comes into equilibrium with its decay 
products at the end of 185 days, and then decays according to its 22-yr. half-life. It is 
about 150 times as active as radium, making it of value in the production of neutrons. 
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ALUMINUM (L. alumen, alum), Al; at. wt. 26.9815; at. no. 13; m.p. 660.2°C, b.p. 
2467°C; sp. gr. 2.6989 (20°C) ; valence 3. Wohler is generally accredited with isolating the 
metal in 1827, although an impure form was prepared by Oersted two years earlier. The 
method of obtaining the metal by electrolysis of alumina dissolved in eryolite was dis- 
covered in 1886 by Hall in the U.S. and independently about the same time by Heroult in 
France. Although aluminum occurs in larger quantities in the earth’s crust than any other 
metal, it does not appear free. It is found as the silicate in clays, feldspars, etc., while the 
commercial ore is bauxite, an impure hydrated oxide. Its production from clay is possible 
but not economically feasible at present. Pure aluminum, a silvery white metal, possesses 
many desirable characteristics. It is light, nontoxic, has a pleasing appearance, can easily be 
formed, machined, or east, has a high thermal conductivity, and has excellent corrosion 
resistance. It is nonmagnetic and nonsparking, stands second among metals in the scale 
of malleability, and sixth in ductility. It is extensively used for kitchen utensils, outside 
building decoration, and in thousands of industrial applications where a strong, light, 
easily constructed material is needed. Although its electrical conductivity is only about 
60% that of copper per area of cross section, it is used in electrical transmission lines be- 
cause of its light weight. Pure aluminum is soft and lacks strength, but it can be alloyed 
with small amounts of copper, magnesium, silicon, manganese, and other elements to 
impart a variety of useful properties. These alloys are of vital importance in the construc- 
tion of modern aircraft and rockets. Aluminum, evaporated in a vacuum, forms a highly 
reflective coating for both visible light and radiant heat. These coatings soon form a thin 
layer of the protective oxide and do not deteriorate as do silver coatings. They have found 
application in coatings for telescope mirrors, in making decorative paper, packages, toys, 
and in many other uses. The compounds of greatest importance are aluminum oxide, the 
sulfate, and the soluble sulfate with potassium (alum). The oxide, alumina, occurs natu- 
rally as ruby, sapphire, corundum, and emery and is used in glassmaking. Synthetic ruby 
and sapphire have found application in the construction of lasers for producing coherent 
light. In 1856, the price of aluminum was about 90 dollars a pound, and just before Hall’s 
discovery in 1866, about 5 dollars. The price rapidly dropped to 30 cents and has been as 
low as 15 cents. 


AMERICIUM (the Americas), Am; at. no. 95; m.p. > 850°C; b.p. ..; sp. gr. 11.7; 
valence 3, 4, 5, or 6. Americium was the fourth transuranium element to be discovered; 
the isotope Am?**! was identified by Seaborg, James, Morgan and Ghiorso late in 1944 at 
the wartime Metallurgical Laboratory (now the Argonne National Laboratory) of the 
University of Chicago as the result of successive neutron capture reactions by plutonium 
isotopes in a nuclear reactor: 


Buss (ona Puech ay) Paes * Am, 


Since the isotope Am”! can be prepared in relatively pure form by extraction as a decay 
product over a period of years from strongly neutron-bombarded plutonium Pu?*?, this 
isotope is used for much of the chemical investigation of this element. Better suited is the 
isotope Am?43 due to its longer half-life (8.8 X 10% years as compared to 470 years for 
Am?#41). A mixture of the isotopes Am*4!, Am?*2, and Am?43 can be prepared by intense 
neutron irradiation of Am‘! according to the reactions Am?**!(n,y) Am?#2(n,y) Am?*43, 
Nearly isotopically pure Am?4* can be prepared by a sequence of neutron bombardments 
and chemical separations as follows: neutron-bombardment of Am”! yields Pu?4? by the 
reactions Am*41(n,y) Am?*? = Pu?#?; after chemical separation the Pu?‘? can be trans- 
formed to Am?4% via the reactions Pu?#?(n,y) Pu?43 a Am*43, and the Am?43 can be chem- 
ically separated. Fairly pure Pu?4? can be prepared more simply by very intense neutron 


irradiation of Pu2#9 as the result of successive neutron-capture reactions. 
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Americium can be obtained by reduction of americium trifluoride with barium vapor at 
1000°-1200°C. The luster of freshly prepared americium metal is whiter and more silvery 
than plutonium or neptunium prepared in the same manner. It appears to be more malle- 
able than uranium or neptunium and tarnishes slowly in dry air at room temperature. 

The element exists in three oxidation states in aqueous solution; Am*® (light salmon), 
AmO?# (color unknown), and AmO,*? (light tan). The trivalent state is highly stable and 
difficult to oxidize. AmO?, like plutonium, is unstable with respect to disproportionation 
into Am+? and AmO,+t?. The ion Am+‘ is so unstable in solution that it has not yet been 
detected, although tetravalent solid compounds are well known. There is some evidence 
that Am*? has been prepared in tracer experiments at very low concentrations; this would 
be very similar to the analogous lanthanide, europium, which can be reduced to the di- 
valent state. 

Americium dioxide, AmOz, is the important oxide; Am,O; and, as with previous actinide 
elements, oxides of variable compositions between AmO;,; and AmO, are known. The 
halides AmF3, AmFy, AmCl;, AmBrs, and AmI; have also been prepared. 

In 1962, the A.E.C. made an initial allotment of 200 gms. of Americium-241 available 
for sale from the Oak Ridge National Laboratory. 


ANTIMONY (L. antiemonium), Sb, (L. stebtwm, mark); at. wt. 121.75; at. no. 51; m.p. 
630.5°C; b.p. 1380°C; sp. gr. 6.691 (20°C) ; valence 3 or 5. Recognized in compounds by the 
ancients; known as a metal at the beginning of the seventeenth century and possibly before 
that date. Antimony is a metallic element, common, but neither abundant nor widely 
diffused ; sometimes found native, but more frequently as the sulfide, stibnite (SboSs) ; also 
as antimonides and sulfantimonides of the heavy metals, and as oxides. It is extracted from 
the sulfide by roasting to the oxide, which is reduced by salt and scrap iron; from its oxides 
it is also prepared by reduction with carbon. Four allotropic forms of antimony exist: 
yellow antimony, black antimony, explosive antimony, and metallic or ordinary antimony. 
Metallic antimony is an extremely brittle metal of a flaky, crystalline texture, blue-white 
color and metallic luster; hardness, 3 to 3.5; not acted on by air at room temperature, but 
burns brilliantly when heated with formation of white fumes of oxide Sb.QO3; it is a poor 
conductor of heat and electricity. This form is available commercially with a purity of 
99.999-+ %. The metal is widely used in alloys in a percentage varying from one to twenty. 
It greatly increases the hardness and mechanical strength of lead. Batteries, antifriction 
alloys, type metal, cable sheathing, and minor products use about half of the metal. Com- 
pounds taking up the other half are oxides, sulfide, sodium antimonate, and antimony 
trichloride. These are used in the manufacture of flame-proofing compounds, in paints, 
ceramic enamels, glass and pottery. Tartar emetic (hydrated potassium antimony] tartrate) 
is used as a medicine. Antimony and some of its compounds are toxic. The maximum 
allowable concentration of antimony dust in the air is reeommended to be 0.5 mg/cubic 
meter. 


ARGON (Gr. argon, inactive, Ar; at. wt. 39.948; at. no. 18; freezing pt. — 189.2°C; b.p. 
—185.7°C; density 1.7837 g/1). Its presence in air was suspected by Cavendish in 1785; 
_ discovered by Lord Rayleigh and Sir William Ramsay in 1894. The gas is prepared by 
fractionation of liquid air, the atmosphere containing 0.94% argon. It is 24 times as 
soluble in water as nitrogen, having about the same solubility as oxygen; best recognized 
by the characteristic lines in the red end of the speetrum. It is used in electric light bulbs 
and in fluorescent tubes at a pressure of about 3 mm, and in filling photo tubes, glow tubes, 
etc. Argon is also used as an inert gas shield for are welding and cutting, as a blanket for 
the production of titanium and other reactive elements, and as a protective atmosphere for 
growing silicon and germanium crystals. Argon is colorless and odorless, both as a gas and 
liquid. It is available in high-purity form. Commercial argon is available at a cost of about 
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10 cents per cu. ft. Although it is considered to be a very inert gas, a few compounds of 
argon have been reported in the literature. 


ARSENIC (L. arsenicum, Gr. arsenikon, yellow orpiment—identified with arsenikos, 
male, from the belief that metals were different sexes—Arab. az-zernikh, the orpiment from 
Persian zerni-zar. gold—), As; at. wt. 74.9216; at. no. 33; valence +3 or +5. Elemental 
arsenic occurs in three solid modifications: yellow, black, and gray, with specific gravities 
of 1.97, 4.73, and 5.73, respectively. Gray arsenic, the ordinary stable form, has a m.p. of 
817°C (28 atm.) and sublimes at 613°C. It is believed that Albertus Magnus obtained the 
element in 1250. In 1649 Schroeder published two methods of preparing it. Found native, 
in sufides realgar and orpiment, as arsenides and sulfarsenides of heavy metals and as oxide, 
and arsenates. Mispickel or arsenopyrite (FeSAs) is the most common mineral, from which 
on heating the arsenic sublimes leaving ferrous sulfide. The element is a steel gray, very 
brittle, crystalline, semi-metallic solid; it tarnishes in air and when heated is rapidly 
oxidized to arsenous oxide (As,O;) with the odor of garlic. Arsenic and its compounds are 
poisonous. The maximum allowable concentration of arsenic is recommended to be 0.5 
mg/cu. meter of air. Arsenic is also used in bronzing, pyrotechny, and for hardening and 
improving the sphericity of shot. The most important compounds are white arsenic 
(As2O3), the sulfide, Paris green 3Cu(AsOvz)o-Cu(C2H302)2, calcium arsenic and lead arse- 
nate, the last three being used as agricultural insecticides and poisons. Marsh’s test makes 
use of the formation and ready decomposition of arsine(AsH;). Arsenic is available in high- 
purity form. It is finding increasing uses as a doping agent in solid-state devices, such as 
transistors. Gallium arsenide is finding use as a laser material to convert electricity directly 
into coherent light. 


ASTATINE (Gr. astatos, unstable) At; at. wt. 210—most stable isotope; at. no. 85; 
valence probably 1, 3, 5, or 7. Synthesized in 1940 by D. R. Corson, K. R. MacKenzie, and 
E. Segré at the University of California by bombarding bismuth with alpha-particles. 
The longest lived isotope, At-210, has a half-life of only 8.3 hrs. At-219, with a half-life of 
0.9 min., is reported to be present in uranium ores. Astatine is the only member of the 
halogen family without stable isotopes. It is said to be more metallic than iodine, and like 
iodine, it accumulates in the thyroid gland. 


BARIUM (Gr. barys, heavy), Ba; at. wt. 137.34; at. no. 56; m.p. 725°C; b. p. 1140°C; 
sp. gr. 3.5 (20°C); valence 2. Baryta was distinguished from lime by Scheele in 1774; the 
element was discovered by Sir Humphry Davy in 1808. It is found only in combination 
with other elements chiefly in barite or heavy spar (sulfate) and witherite (carbonate) and is 
prepared by electrolysis of the chloride. Barium is a metallic element, soft, and when pure 
is silvery-white like lead; it belongs to the alkaline earth group, resembling caletum chemi- 
cally. The metal oxidizes very easily and should be kept under petroleum or other suitable 
oxygen-free liquids to exclude air. It is decomposed by water or alcohol. The metal is used 
as a “getter” in vacuum tubes. The most important compounds are the peroxide (BaO.), 
chloride, sulfate, carbonate, nitrate and chlorate. Lithopone, a pigment containing barium 
sulfate and zinc sulfide, has good covering power, and does not darken in the presence of 
sulfides. The sulfate, as permanent white or blanc fizé, is also used in paint, in x-ray 
diagnostic work, and in glassmaking. The carbonate is used as a rat poison, while the 
nitrate and chlorate give colors in pyrotechny. The impure sulfide phosphoresces after 
exposure to the light. The compounds and the metal are not expensive. All barium com- 
pounds that are water or acid soluble are poisonous. 


BERKELIUM (Berkeley, home of Univ. of Calif.) Bk; at. no. 97; valence 3 or 4. 
Berkelium, the eighth member of the actinide transition series, was discovered in Decem- 
ber, 1949, by Thompson, Ghiorso, and Seaborg, and was the fifth transuranium element 
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synthesized. It was produced by cyclotron bombardment of milligram amounts of Am?*? 
with helium ions at Berkeley, California. The first isotope produced had a mass number of 
243 and decayed with a half-life of 4.5 hrs. by electron capture. 

The chemical properties of berkelium have been studied entirely to date through the use 
of tracer amounts. These studies have demonstrated that berkelium exists in aqueous 
solutions in two oxidation states, berkelium (III) and berkelium (IV). The chemistry and 
solubility of compounds appears to closely follow the other transuranium elements. 

The existence of Bk?**, with a half-life of about 300 days, makes it feasible to isolate 
berkelium in weighable amounts so that its properties can be investigated with macro- 
scopic quantities. 

This isotope can be prepared by the intense neutron bombardment of Cm**‘ as the result 
of the capture of successive neutrons by the reactions 


Cm?!4(n,v) Cm?*45(n,v) Cm*48(n,y)Cm?47(n,y)Cm?48(n,7v) Cm? 49 Lax Bk?9, 


One of the first visible amounts of a pure berkelium compound—berkelium chloride—was 
produced in 1962. It weighed about 3 billionths of a gram. 


BERYLLIUM (Gr. berryllos, beryl; also called Glucinium or Glucinum, Gr. glykys, 
sweet;) Be; at. wt. 9.0122; at. no. 4; m.p. 1278 + 5°C; b.p. 297078°°C (5mm); sp. gr. 
1.848 (20°C), valence 2. Discovered as the oxide by Vauquelin in beryl and in emeralds in 
1798. The metal was isolated in 1828 by Wohler and by Bussy independently by the action 
of potassium on beryllium chloride. Beryl (beryllium silicate) is the most important 
commercial source of the element and its compounds. Most of the metal is now prepared 
by reducing beryllium fluoride with magnesium metal. Beryllium metal did not become 
readily available to industry until 1957. The metal, steel gray in color, has many desirable 
properties. It is one of the lightest of all metals, and has one of the highest melting points 
of the light metals. Its modulus of elasticity is about one third greater than that of steel. 
It resists attack by concentrated nitric acid, has excellent thermal conductivity, and is 
nonmagnetic. It has a high permeability to x-rays, and when bombarded by alpha particles, 
as from radium or polonium, neutrons are produced in the ratio of about 30 neutrons/ 
million alpha particles. At ordinary temperatures beryllium resists oxidation in air, 
although its ability to scratch glass is probably due to the formation of a thin layer of the 
oxide. Beryllium is used as an alloying agent in producing beryllium copper, which is 
extensively used for springs, electrical contacts, spot-welding electrodes, and nonsparking 
tools. It is finding application as a structural material for high-speed aircraft, missiles, and 
spacecraft. It is used in nuclear reactors as a reflector or moderator for it has a low thermal 
neutron absorption cross section. It is used in gyroscopes, computer parts, and inertial 
guidance instruments where lightness, stiffness, and dimensional stability are required. 
The oxide has a very high melting point and is also used in nuclear work and ceramic 
applications. Beryllium and its salts are toxic and should be handled with the greatest of 
care. Beryllium and its compounds should not be tasted to verify the sweetish nature of 
beryllium (as did early experimenters). The metal, its alloys, and its salts can be handled 
safely if certain work codes are observed, but no attempt should be made to work with 
beryllium before becoming familiar with proper safeguards. The maximum allowable con- 
centration of beryllium dust is recommended to be about 1-2 u gms/cu. meter in working 
areas or .01 « gms/cu. meter in non-working areas. Beryllium metal in vacuum cast billet 
form is priced roughly at 50 dollars to 100 dollars per lb., depending on the quantity or- 
dered. Fabricated forms are more expensive. High-purity beryllium is available com- 
mercially at about 2700 dollars per lb. As techniques and supplies become more plentiful, 
these costs will undoubtedly be much lower. 


BISMUTH (Ger. Wesse Masse, white mass; later Wismuth and Bisemutum). Bi; at. wt. 
208.980; at no. 83; m.p. 271.3°C; b.p. 1560 + 578°C; sp. gr. 9.747; valence 3 or 5. In early 
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times bismuth was confused with tin and lead. Claude Geoffroy the Younger showed it to 
be distinct from lead in 1753. It is a white, crystalline, brittle metal with a pinkish tinge. It 
occurs native. The most important ores are bismuthinite or bismuth glance (BioS3) and 
bismite (Bi,O;). Most of the bismuth produced in the U.S. is obtained as a by-product in 
refining lead, copper, tin, silver, and gold ores. Bismuth is the most diamagnetic of all 
metals, and the thermal conductivity is lower than any metal, except mercury. It has a 
high electrical resistance, and has the highest Hall effect of any metal (i.e., greatest increase 
in electrical resistance when placed in a magnetic field). Bismuth expands 3.32% on 
solidification. This property makes bismuth alloys particularly suited to the making of 
sharp castings of objects subject to damage by high temperatures. With other metals, 
such as tin, cadmium, ete., bismuth forms low-melting alloys which are extensively used 
for safety devices used in fire detection and extinguishing systems. When bismuth is heated 
in air it burns with a blue flame forming yellow fumes of the oxide. The metal is also used 
as a thermocouple material (has highest negativity known), and has found recent applica- 
tion as a carrier for U?*> or U?*8 fuel in atomic reactors. Its soluble salts are characterized 
by forming insoluble basic salts on the addition of water—a property sometimes used in 
detection. Bismuth subnitrate and subcarbonate are used in medicine. High-purity bis- 
muth metal is available for about 5 dollars per lb. 


BORON (Ar. Birag, Pers. Birah), B; at. wt. 10.811; at. no. 5; m.p. 2300°C; b.p. sub- 
limes 2550°C; sp. gr. of crystals 2.34, of amorphous variety 2.37; valence 3. Discovered in 
1808 by Sir Humphry Davy and by Gay-Lussac and Thenard. The element is not found 
free in nature, but occurs as orthoboric acid usually in certain volcanic spring waters and 
as borates in borax and colemanite. Ulexite, another boron mineral, is interesting as it is 
nature’s own version of “‘fiber optics.’’ By far the most important source of boron is the 
mineral rasorite, also known as kernite, found in the Mojave desert of California. High- 
purity crystalline boron may be prepared by the vapor phase reduction of boron trichloride 
or tribromide with hydrogen on electrically heated filaments. The impure, or amorphous 
boron, a brownish-black powder, can be obtained by heating the trioxide with magnesium 
powder. Boron of 99.9999% purity has been produced and is available commercially. Ele- 
mental boron has an energy band gap of 1.50 to 1.56 electron volts, which is higher than 
that of either silicon or germanium. It has interesting optical characteristics, transmitting 
portions of the infra red, and is a poor conductor of electricity at room temperature, but a 
good conductor at high temperature. The most important compounds of boron are boric, 
or boracic acid widely used as a mild antiseptic, and borax (Na,B.0710H2O), which serves 
as a cleansing flux in welding and as a water softener in washing powders. Boron com- 
pounds are used in production of enamels for covering steel of refrigerators, washing 
machines, and like products. Boron compounds are also extensively used in the manu- 
facture of borosilicate glasses. The isotope boron 10 is used as a control for nuclear reactors, 
as a shield for nuclear radiation, and in instruments used for detecting neutrons. Boron 
nitride has remarkable properties and can be used to make a material as hard as diamond. 
It also has lubricating properties similar to graphite. The hydrides are easily oxidized with 
considerable energy liberation, and are being studied for use as rocket fuels. 


BROMINE (Gr. bromos, stench), Br; at. wt. 79.909; at. no. 35; m.p. —7.2°C; b.p. 
58.78°C; density of gas 7.59 g/l, liquid 3.12 (20°C); valence 1, 3, 5, or 7. Discovered by 
Balard in 1826, but not prepared in quantity until 1860. A member of the halogen group 
of elements, it is obtained from natural brines from wells in Michigan and West Virginia 
and from sea water by displacement with chlorine; electrolysis might be used. Bromine is 
the only liquid nonmetallic element. It isa heavy, mobile, reddish-brown liquid, volatilizing 
readily at room temperature to a red vapor with a strong disagreeable odor, resembling 
chlorine, and having a very irritating effect on the eyes and throat; it is readily soluble in 
water or carbon disulfide, forming a red solution; it is less active than chlorine but more so 
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than iodine; it unites readily with many elements and has a bleaching action; when spilled 
on the skin it produces painful sores. About 80% of the bromine output in the U.S. is used 
in the production of ethylene dibromide, a lead scavenger used in making gasoline anti- 
knock compounds. Bromine is also used in making fumigants, flameproofing agents, water 
purification compounds, dyes, medicinals, sanitizers, inorganic bromides for photography, 
etc. Organic bromides are also important. 


CADMIUM (L. cadmia; Gr. kadmeia—ancient name for calamine, zinc carbonate) 
Cd; at. wt. 112.40; at. no. 48; m.p. 320.9°C; b.p. 765°C; sp. gr. 8.65 (20°C); valence 2. 
Discovered by Stromeyer in 1817 from an impurity in zinc carbonate. Cadmium most often 
occurs in small quantities associated with zine ores, such as sphalerite (ZnS). Greenockite 
(CdS) is the only mineral of any consequence bearing cadmium. Almost all cadmium is 
obtained as a by-product in the treatment of zinc, copper, and lead ores. It is a soft, bluish- 
white metal which is easily cut with a knife. It is similar in many respects to zine. It is a 
component of some of the lowest melting alloys; it is used in bearing alloys with low 
coefficients of friction and great resistance to fatigue; it is used extensively in electroplat- 
ing, which accounts for about 60% of its use. It is also used in many types of solder, for 
standard E.M.F. cells, for batteries, and as a barrier to control atomic fission. It forms a 
number of salts of which the sulfate is the most common; the sulfide is used as a yellow 
pigment. Cadmium and solutions of its compounds are toxic. Failure to appreciate the 
toxic properties of cadmium may cause workers to be unwittingly exposed to dangerous 
fumes. The recommended maximum allowable concentration of cadmium vapor in air is 
0.1 mg/cu. meter. The current price of cadmium is about 2 dollars per pound. It is 
available in high-purity form. 


CALCIUM (L. calz, lime), Ca; at. wt. 40.08; at. no. 20; m.p. 842-8°C; b.p. 1487°C; 
sp. gr. 1.55 (20°C); valence 2. Though lime was prepared by the Romans in the first 
century under the name calx, not until 1808 was the metal discovered. After learning that 
Berzelius and Pontin prepared calcium amalgam by electrolyzing lime in mercury, Davy 
was able to isolate the impure metal. Calcium is a metallic element, fifth in abundance in 
the earth’s crust, of which it forms more than three per cent. It is an essential constituent 
of leaves, bones, teeth and shells. Never found in nature uncombined, it occurs abundantly 
as limestone (CaCOs), gypsum (CaSOu2H:O) and fluorite (CaF:); apatite is the fluophos- 
phate or chlorophosphate of calcium. The metal is a silvery color, rather hard, and is pre- 
pared by electrolysis of the fused chloride to which calcium fluoride is added to lower the 
melting point. Chemically it is one of the alkaline earth elements; it readily forms a white 
coating of nitride in air, reacts with water, burns with a yellow red flame, forming largely 
the nitride. The metal is used as a reducing agent in preparing other metals, such as 
thorium, uranium, zirconium, etc., and is used as a deoxidizer, desulfurizer, or decar- 
burizer for various ferrous and nonferrous alloys. It is also used as an alloying agent for 
aluminum, beryllium, copper, lead and magnesium alloys, and serves as a ‘“‘getter’’ for 
residual gases in vacuum tubes, etc. Its natural and prepared compounds are widely used. 
Quicklime (CaO), made by heating limestone and changed into slaked lime by the careful 
addition of water, is the great cheap base of chemical industry with countless uses. Mixed 
with sand it hardens as mortar and plaster by taking up carbon dioxide from the air. 
Calcium from limestone is an important element in Portland cement. The solubility of the 
carbonate in water containing carbon dioxide causes the formation of caves with stalactites 
and stalagmites and hardness in water. Other important compounds are the carbide 
(CaC:), chloride (CaCh), cyanamide (Ca(CN:)), hypochlorite (Ca(OCl)2), nitrate 
(Ca(NOs)2), and sulfide (CaS). 


CALIFORNIUM (State and University of California; Cf; at. no. 98) Californium, the 
sixth transuranium element to be discovered, was produced by Thompson, Street, Ghiorso, 
B-104 


THE ELEMENTS (Continued) 


and Seaborg in January, 1950 by bombarding microgram quantities of Cm?4? with 35 
MeV helium ions in the Berkeley 60-inch cyclotron. Like berkelium, its chemical proper- 
ties have been studied solely with tracer amounts. Californium (III) is the only ion stable 
in aqueous solutions, all attempts to reduce or oxidize californium (III) having failed. 
The isotope Cf**® results from the beta decay of Bk?4* while the heavier isotopes are pro- 
duced by intense neutron irradiation by the reactions. 


BE**"(n.7) Bk? * Cf25° and Ci*4*(n, 7) Cf?®° followed by Cf?§%(n,y) Ci?8!(n,7)Cf?". 


The existence of the isotopes Cf?4*, Cf*®°, Cf**!, and Cf?*? makes it feasible to isolate cali- 
fornium in weighable amounts so that its properties can be investigated with macroscopic 
quantities. Californium 252 is a very strong neutron emitter. One microgram releases 170 
million neutrons per minute which presents biological hazards. In 1960 a few tenths of a 
microgram of californium trichloride CfCls, californium oxychloride, CfOCI, and cali- 
fornium oxide, Cf,O3, were prepared. Pure californium metal has not yet been produced. 
Eventually, it is thought that gram quantities of californium may be prepared. 

It has been postulated that californium may be produced in certain stellar explosions, 
called supernovae, for the radioactive decay of californium-254 (55-day half-life) agrees 
with the characteristics of the light curves of such explosions observed through telescopes. 


CARBON (L. carbo, charcoal), C; at. wt. 12.01115; at. no. 6; m.p. 3550°C, sublimes 
above 3500°C; b.p. 4827°C; sp.g. amorphous 1.8—2.1, graphite 1.9-2.3, diamond 3.15-3.53 
(depending on variety) ; gem diamond 3.513 (25°C); valence 2, 3, or 4. Carbon, an element 
of prehistoric discovery, is very widely distributed in nature. It is found in abundance in 
the sun, stars, comets, and atmospheres of most planets. Carbon in the form of microscopic 
diamonds is found in some meteorites. The energy of the sun and stars can be attributed at 
least in part to the well-known carbon-nitrogen cycle. Carbon is found free in nature in 
three allotropic forms: amorphous, graphite, and diamond. Graphite is one of the softest 
known materials while diamond is one of the hardest. In combination, carbon is found as 
carbon dioxide in the atmosphere of the earth and dissolved in all natural waters. It is a 
component of great rock masses in the form of carbonates of calcium (limestone), magne- 
sium, and iron. Coal, petroleum, and natural gas are chiefly hydrocarbons. Carbon is unique 
among the elements in the vast number and variety of compounds it can form. With 
hydrogen, oxygen, and nitrogen, and other elements, it forms almost an infinite number of 
compounds, carbon atom often being linked to carbon atom. There are upwards of a million 
or more known carbon compounds, many thousands of which are vital to organic and life 
processes. Without carbon, the basis for life would be impossible. While it has been thought 

‘that silicon might take the place of carbon in forming a host of similar compounds, it is 
now not possible to form stable compounds with very long chains of silicon atoms. Some 
of the most important compounds of carbon are: carbon dioxide (CO:), carbon monoxide 
(CO), carbon disulfide (CS:), chloroform (CHCl;), carbon tetrachloride (CCl,), methane 
(CH,), ethylene (C2H,), acetylene (C2H»2), benzene (CsH¢), ethyl alcohol (C2-H;OH), acetic 
acid (CH;COOH), and their derivatives. Carbon has five isotopes. In 1961 the International 
Union of Pure and Applied Chemistry adopted the isotope carbon-12 as the basis for 
atomic weights. Carbon-14, an isotope with a half-life of 5700 yrs, has been widely used to 
date such materials as wood, archeological specimens, etc. 


CERIUM (named for the asteroid Ceres, which was discovered in 1801 only two years 
before the element), Ce; at. wt. 140.12; at. no. 58; m.p. 795°C; b.p. 3468°C; sp. gr. 6.67 to 
8.23 (depending on allotropic form); valence 3 or 4. Discovered in 1803 by Klaproth and 
by Berzelius and Hisinger; metal prepared by Hillebrand and Norton in 1875. Cerium is 
the most abundant of the metals of the so-called rare earths; it is found in a number of 
minerals including monazite, bastnaesite, cerite and samarskite. Monazite and bastnaesite 
are presently the two most important sources of cerium. Large deposits of monazite found 
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on the beaches of Travancore, India, in river sands in Brazil, and deposits of bastnaesite in 
Southern California will supply cerium, thorium and the other-rare-earth metals for many 
years to come. The metal exists in four allotropic states. It is prepared by the electrolysis 
of the chloride. Cerium is an iron-gray lustrous metal. It is malleable and stable in dry air, 
but slowly decomposed by cold, and rapidly by hot water. The pure metal is likely to 
ignite if scratched with a knife. Ceric salts are orange-red or yellowish; cerous salts are 
usually white. Cerium is a component of misch metal, which is extensively used in the 
manufacture of pyrophoric alloys for cigarette lighters, etc. While cerium is not radio- 
active, the impure commercial grade may contain traces of thorium, which is radioactive. 
The oxide is an important constituent of incandescent gas mantles; as ceric sulfate it finds 
extensive use as a volumetric oxidizing agent in quantitative analysis. Cerium compounds 
are used in the manufacture of glass, both as a component and as a decolorizer. The oxide 
is finding increased use as a glass polishing agent instead of rouge, for it is much faster 
than rouge in polishing glass surfaces. Cerium, with other rare earths, is used in carbon-are 
lighting, especially in the motion picture industry. It also finds use in metallurgical and 
nuclear applications. Commercial cerium metal costs about 10 dollars to 30 dollars/Ib. 
depending on quantity and purity. In small lots, 99.9% cerium costs about 40 cents/gm. 


CESIUM (L. caesius, sky blue), Cs} at. wt. 132.905; at. no. 55; m.p. 28.5°C; b.p. 690°C; 
sp. gr. 1.873 (20°C) valence 1. Cesium was discovered spectroscopically in 1860 in mineral 
water from Durkheim, by Bunsen and Kirchhoff. Cesium, an alkali metal, occurs in 
lepidolite, pollucite (a hydrated silicate of aluminum and cesium) and other sources. It is 
isolated by electrolysis of the fused cyanide. The metal is characterized by a spectrum 
containing two bright lines in the blue along with several others in the red, yellow and 
green. It is silvery-white, soft, and ductile. It is the most electropositive and most alkaline 
element. Cesium, gallium and mercury are the only three metals that are liquid at room 
temperature. Cesium reacts, explosively with cold water, and reacts with ice at tempera- 
tures above —116°C. Cesium hydroxide, the strongest base known, attacks glass. Because 
of its great affinity for oxygen the metal is used as a “getter’’ in radio tubes. It is also used 
in photo-electric cells, as well as a catalyst in the hydrogenation of certain organic 
compounds. The metal has recently found application in ion propulsion systems. Although 
these are not useable in the earth’s atmosphere, 1 lb. of cesium in outer space theoretically 
will propel a vehicle 140 times as far as the burning of the same amount of any known 
liquid or solid. Its chief compounds are the chloride and the nitrate. The present price of 
cesium is about 100 dollars to 150 dollars/lb., depending on quantity and purity. 


CHLORINE (Gr. chloros, greenish-yellow), Cl; at. wt. 35.453; at. no. 17;f.p. — 100.98°C; 
b.p. —34.6°C; density 3.214 g/l, sp. gr. 1.56 (—83.6°C); valence 1, 3, 5, or 7. Discovered in 
1774 by Scheele, who thought it contained oxygen; named in 1810 by Davy, who insisted 
it was an element. In nature it is found in the combined state only, chiefly with sodium as 
common salt (NaCl), carnallite (KMgCl;6H2,O), and sylvite (KCl). It is a member of the 
halogen (salt forming) group of elements and is obtained from chlorides by the action of 
oxidizing agents and more often by electrolysis; it is a greenish-yellow gas, combining 
directly with nearly all elements. At 10°C one volume of water dissolves 3.10 volumes of 
chlorine, at 30° only 1.77 volumes. Chlorine is widely used in making many every-day 
products. It is used for producing safe drinking water the world over. Even the smallest 
water supplies are now usually chlorinated. It is also extensively used in the production of 
paper products, dyestuffs, textiles, petroleum products, medicines, antisepties, insecticides, 
foodstuffs, solvents, paints, plastics, and many other consumer products. Most of the 
chlorine produced is used in the manufacture of chlorinated compounds for sanitation, 
pulp bleaching, disinfectants, and textile processing. Further use is in the manufacture of 
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chlorates, chloroform, carbon tetrachloride and in the extraction of bromine. Organic 
chemistry demands much from chlorine, both as an oxidizing agent and in substitution, 
since it often brings desired properties in an organic compound when substituted for 
hydrogen, as in one form of synthetic rubber. Chlorine is a respiratory irritant. The gas 
irritates the mucous membranes and the liquid burns the skin. As little as 3.5 ppm. can be 
detected as an odor, and 1000 ppm. is Jikely to be fatal after a few deep breaths. It was 
used as a war gas in 1915. The recommended maximum allowable concentration in air is 
about 1 ppm. for prolonged exposure. 


CHROMIUM (Gr. chroma, color), Cr; at. wt. 51.996; at. no. 24; m.p. 1890°C; b.p. 
2482°C; sp. gr. 7.18-7.20 (20°C) ; valence, 2, 3, or 6. Discovered in 1797 by Vauquelin, who 
prepared the metal the next year. Chromium is a steel gray, lustrous, hard metal that takes 
a high polish. The principal ore is chromite (FeO-Cr203), which is found in Southern 
Rhodesia, Russia, Republic of South Africa, Cuba, New Caledonia, and the Philippines. 
The metal is produced by reducing the oxide with aluminum. Chromium is used to harden 
steel, to manufacture stainless steel, and to form many very useful alloys. Much is used in 
plating to produce a hard, beautiful surface and to prevent corrosion. Chromium is used to 
give glass an emerald green color. It finds wide use as a catalyst. All compounds of chrom- 
ium are colored; the most important are the chromates of sodium and potassium (K2CrO,) 
and the dichromates (K2Cr,0;) and the potassium and ammonium chrome alums, as 
KCr(SO,)2:12H,O. The dichromates are used as oxidizing agents in quantitative analysis, 
also in tanning leather. Other compounds are of industrial value; lead chromate is chrome 
yellow, a valued pigment. Chromium compounds are used in the textile industry as 
mordants, and by the aircraft and other industries for anodizing aluminum. The refractory 
industry has found chromite useful for forming bricks and shapes, as it has a high melting 
point, moderate thermal expansion, and stability .of crystalline structure. Hexavalent 
chromium compounds are toxic. The recommended maximum allowable concentration of 
dusts and mists in air, measured as CrQ3;,is 0.1 mg./cu.m for daily 8-hr. exposure. Chro- 
mium is available in high-purity form. 


COBALT (Kobold, from the German, goblin or evil spirit), Co; at. wt. 58.9332; at. no. 
27; m.p. 1495°C; b.p. 2900°C; sp. gr. 8.9 (20°C); valence 2 or 8. Discovered by Brandt 
about 1735. Cobalt occurs in the minerals cobaltite, smaltite, and erythrite, and is often 
associated with nickel, silver, lead, copper, and iron ores, from which it is most frequently 
obtained as a by-product. It is also present in meteorites. Cobalt is a brittle, hard metal, 
closely resembling iron and nickel in appearance. It has a magnetic permeability of about 
two-thirds that of iron. It is alloyed with iron, nickel, and other metals to make Alnico, an 
alloy of unusual magnetic strength with many important uses. Stellite alloys, containing 
cobalt, chromium, and tungsten, are used for high-speed, heavy-duty, high-temperature 
cutting tools, and for dies. Cobalt is also used in other magnet steels and stainless steels, 
and in alloys used in jet turbines and turbo-superchargers. The metal is used in electro- 
plating because of its appearance, hardness, and resistance to oxidation. The salts have 
been used for centuries for the production of brilliant and permanent blue colors in porce- 
lain, glass, pottery, tiles and enamels. It is the principal ingredient in Serves and Thenard’s 
blue. A solution of the chloride (CoCl,6H2O) is used as sympathetic ink. The cobalt 
ammines are of interest; the oxide and the nitrate are important. Cobalt carefully used in 
the form of the chloride, sulfate, acetate, or nitrate has been found effective in correcting 
a certain mineral deficiency disease in animals. Soils should contain 0.13 to 0.30 ppm. of 
cobalt for proper animal nutrition. Cobalt-60, an artificial isotope, is an important gamma 
ray source, and is extensively used as a radio-therapeutic agent. Single compact sources of 
Cobalt-60, are readily available and have an equivalent gamma ray output equal to 
thousands of grams of radium. The cost of Cobalt-60 is about 2 dollars/curie. 
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COPPER (L. cuprum, from the island of Cyprus), Cu; at. wt. 63.54; at. no. 29; m.p. 
1083.0 + 0.1°C; b.p. 2595°C; sp. gr. 8.96 (20°C); valence 1 or 2. The discovery of copper 
dates from prehistoric times; it is said to have been mined for more than 5000 years. It is 
one of man’s most important metals. Copper is reddish-colored, takes on a bright metallic 
luster and is malleable, ductile, and a good conductor of heat and electricity (second only 
to silver in electrical conductivity). The electrical industry is one of the greatest users of 
copper. Copper occasionally occurs native, and is found in many minerals, such as cuprzte, 
malachite, azurite, chalcopyrite, and bornite; the most important of these compounds are 
sulfides, oxides, and carbonates. From these it is obtained by smelting, leaching or 
electrolysis. Its alloys, brass and bronze, long used, are still very important; all American 
coins are copper alloys; monel and gun metals also contain copper. The most important 
compounds are the oxide and the sulfate, blue vitriol; the latter has wide use as an agri- 
cultural poison and as an algicide in water purification. Copper compounds are widely used 
in analytical chemistry, as Fehling’s solution in tests for sugar. High-purity copper 
(99.999+ %) is available commercially. 


CURIUM (Pierre and Marie Curie), Cm; at. no. 96; sp. g. about 7. Although curium 
follows americium in the periodic system, it was actually known before americium and was 
the third transuranium element to be discovered. It was identified by Seaborg, James, and 
Ghiorso in 1944 at the wartime Metallurgical Laboratory in Chicago as a result of helium- 
ion bombardment of Pu?** in the Berkeley, California, 60-inch cyclotron. The isotope Cm?*? 
(half-life 162.5 days), produced from Am?! by the reactions Am?4!(n,y)Am?*? aS Gms 
has been used for much work with macroscopic quantities, although this is dificult due to 
the extremely high specific alpha activity. Cm?‘ is an excellent isotope for the investiga- 
tion of curium in weighable amounts because it has a half-life of 19 years and can be pre- 
pared in fairly pure form by a sequence of neutron bombardments and chemical separations 
as follows: The neutron-bombardment of Am?! yields Pu?*? by the reactions Am*4!(n,¥) 
Am?” =5 Pu?**?; after chemical separation the Pu?!” can be transformed to Am243 via the 
reactions Pu?4?(n,y) Pu?#3 * Am243, Fairly pure Pu?*? can be prepared more simply by 
very intense neutron irradiation of Pu?** as the result of successive neutron-capture reac- 
tions. The Am*4* can be chemically separated and finally transmuted to Cm24* through 
neutron bombardment by the reactions Am2*3(n,y) Am?244 *Om"4, Further neutron 
bombardment of Cm?‘* produces higher-mass isotopes of longer half-life which are even 
better for use in the investigation of curium. Curium metal has been isolated, is silvery in 
appearance, and closely resembles the other actinide metals. The metal is about as malle- 
able as plutonium prepared under the same conditions. It retains its bright appearance in a 
dry atmosphere of nitrogen for a few hours, but gradually tarnishes and badly corrodes 
after 24 hours. Also, in common with other metals, it can be prepared by heating curium 
trifluoride with barium vapor at 1275°C. The only oxidation state in aqueous solutions 
which has been definitely identified is Cmt*, although a solid, black CmO, has been pre- 
pared. Both Cm,03 and CmF'; are white compounds. The general trend of decreasing 
stability of higher oxidation states with increasing atomic number indicates that oxidation 
states of curium higher than curium (III) probably is not stable in aqueous solutions. It 
has further been demonstrated that curium (III) cannot be reduced in aqueous solutions. 
The experimentally determined magnetic susceptibility of CmF; is in good agreement 
with the value expected for the electronic structure 5f7 in curium (III), assuming a Russell- 
Saunders coupling scheme. In 1960, it was reported that about 12kg. of plutonium was put 
into a reactor at the Savannah River facility for 2 to 3 yr. neutron bombardment. From 
this it was hoped to get 100 gms. or so of curium. Some of this would be bombarded to 
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produce heavier elements. About 100 mg. of curitum have already been distributed to 
various national laboratories for research purposes. 


DEUTERIUM, an isotope of hydrogen—see Hydrogen. 


DYSPROSIUM (Gr. dysprositos, hard to get at), Dy; at. wt. 162.50; at. no. 66; m.p. 
1407°C; b.p.2600°C; sp. gr. 8.536; valence 3. Discovered but not isolated in 1886 by 
Lecoq de Boisbaudran. Dysprosium occurs. along with other so-called rare-earth or 
“Janthanide’’ elements in a variety of minerals, such as xenotime, fergusonite, gadolinite, 
euxenite, polycrase and blomstrandine. The most important sources, however, are from 
monazite and bastnaesite. Dysprosium has only been isolated within recent years. Some very 
pure rare-earth metals, including dysprosium, can be prepared by reduction of the rare- 
earth salts with calcium followed by volatilization of the calcium from the resulting rare- 
earth calcium alloy. Dysprosium, as well as certain other rare-earth metals, can also be 
made by reducing the anhydrous fluoride or chloride with calcium, sodium, potassium, 
etc. Dysprosium, like the other rare-earth metals, has a metallic, bright silver luster. In 
moist air, the metal tarnishes with the formation of a loosely adhering oxide film which 
spalls off and exposes more metal surface to oxidation. The metal reacts slowly with 
water and is soluble in dilute acids. The metal is soft enough to be cut with a knife and can 
be machined without sparking if overheating is avoided. Small amounts of impurities can 
greatly affect the physical properties of the rare earth metals. While dysprosium has not 
yet found many applications, its thermal neutron absorption cross-section and high 
melting point suggest metallurgical uses in nuclear control applications for alloying with 
special stainless steels. Dysprosium oxide is a white powder. In small lots, dysprosium 
metal (99+ % pure) costs less than one dollar per gram. 


EINSTEINIUM (Albert Einstein), Es; at. no. 99. Einsteinium, the seventh trans- 
uranium element of the actinide series to be discovered, was identified by Ghiorso and co- 
workers at Berkeley in December 1952 in debris from the first large thermonuclear or 
“hydrogen” bomb explosion, which took place in the Pacific in November 1952. The iso- 
tope produced was the 20-day Es***, originating from beta decay of U?*’ and daughters. 
Its chemical properties have been studied solely with tracer amounts and indicate that 
the (III) oxidation state may be the only one which exists in aqueous solution. The isotope 
Es?*3 and heavier isotopes have been produced by intense neutron bombardment of lower 
elements, such as plutonium, by a process of successive neutron capture interspersed with 
beta decays until these mass numbers and atomic numbers are reached. In 1961 a sufficient 
amount of einsteinium was produced by this method to permit separation of a macroscopic 
amount of Es?*3. This sample weighed about .01 microgram. A special magnetic-type 
balance was used in making this determination. Es?** so produced was used to produce 
mendelevium (Element 101). Several isotopes of einsteinium exist. Es?* is relatively long- 
lived, and may be used to prepare larger weighable quantities of the element. 


ELEMENT 102. Element 102 was unambiguously discovered and identified in April 
1958 by A. Ghiorso, T. Sikkeland, J. R. Walton, and G. T. Seaborg, who prepared the 
three-second alpha-emitting isotope 102254 by bombarding Cm** with C! nuclei, accel- 
erated in a heavy-ion linear accelerator (HILAC), and collecting the recoiling transmuta- 
tion product atoms. The alpha decay daughter was shown by its ion exchange behavior 
to be an isotope of fermium (element 100); hence the parent was an isotope of element 102. 
The chemical properties of element 102 are not known. (In 1957, workers from the 
Argonne National Laboratory, The Atomic Energy Research Establishment of Harwell, 
England, and the Nobel Institute for Physics in Stockholm announced the discovery of an 
isotope of element 102, as a result of bombarding Cm?4 with C!* nuclei in the Nobel 
Institute’s cyclotron. This isotope was said to have a half-life of about 10 min., and to de- 
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cay by emitting 8.5 m.e.v. alpha particles. The name Nobelium, and the symbol No was 
proposed, and the name was accepted by the Commission on-Atomic Wts. of the Inter- 
national Union of Pure and Applied Chemistry. The acceptance was apparently pre- 
mature, for all attempts to duplicate the Stockholm experiment in the U.S. and U.S.8.R. 
have failed, even though much more sensitive research tools were used than in the original 
experiment. 


ERBIUM (Yitterby, a town in Sweden), Er; at. wt. 167.26; at. no. 68; m.p. 1497°C; b.p. 
2900°C; sp. gr. 9.051; valence 3. Discovered in 1843 by Mosander, who reportedly isolated 
the element as a dark gray metallic powder. Erbium, one of the so-called rare-earth ele- 
ments of the lanthanide series, is found in the minerals mentioned under dysprosium above. 
The element has been isolated in pure form only in recent years. The pure metal is soft 
and malleable, and has a bright, silvery, metallic luster. As with other rare-earth metals, 
its properties depend to a certain extent on the impurities present. The metal is fairly 
stable in air and does not oxidize as rapidly as some of the other rare-earth metals. 
Erbium can be produced by electrolysis of the fused anhydrous chloride. Recent produc- 
tion techniques, using ion-exchange reactions, have resulted in much lower prices of the 
rare-earth metals and their compounds in recent years. The cost of 99.9+ % erbium metal 
is about one dollar. per gram in small quantities. Erbium is finding nuclear and metal- 
lurgical uses. Added to vanadium, for example, erbium lowers the hardness and improves 
workability. Most of the rare earth oxides have sharp absorption bands in the visible, 
ultraviolet, and near infrared. This property, associated with the electronic structure, 
gives beautiful pastel colors to many of the rare-earth salts. Erbium oxide gives a pink 
color and is used as a colorant in glasses and porcelain enamel glazes. 


EUROPIUM (Europe), Eu; at. wt. 151.96; at. no. 63; m.p. 826°C; b.p. 1439°C; sp. gr. 
5.259; valence 2 or 3. Europium was discovered and prepared in the form of the oxide by 
Demarcay in 1896. It occurs in monazite, bastnaesite, and other minerals along with other 
rare-earth elements of the lanthanide series. It has been identified spectroscopically in the 
sun and certain stars. The pure metal was not isolated until recent years. Europium has a 
relatively low vapor pressure and its oxide can be reduced with lanthanum metal using 
special techniques. It is silvery-white in appearance and has a metallic luster. As with other 
rare-earth metals, except for lanthanum, europium ignites in air at about 150 to 180°C. 
Europium is about as hard as lead and is quite ductile. It is the most reactive of the rare- 
earth metals, quickly oxidizing in air; it resembles calcium in its reaction with water. 
Europium isotopes are good neutron absorbers and are being studied for use in nuclear 
control applications. Europium-doped plastic has been used as a laser material. With the 
development of ion-exchange techniques and special processes, the cost of the metal has 
been greatly reduced recently. Europium is one of the rarest and most costly of the rare- 
earth metals. It is priced at about 4 dollars to 8 dollars/gram, depending on purity and 
quantity. 


FERMIUM (Enrico Fermi), Fm; at. no. 100. Fermium, the eighth transuranium ele- 
ment of the actinide series to be discovered, was identified by Ghiorso and co-workers 
early in 1953 in the debris from a thermonuclear explosion in the Pacific in work involving 
the University of California Radiation Laboratory, the Argonne National Laboratory, 
and the Los Alamos Scientific Laboratory. The isotope produced was the 16-hour Fm2*5, 
originating from the beta decay of U®*® and daughters. Its chemical properties have been 
studied solely with tracer amounts, and in normal aqueous media only the (IIL) oxidation 
state appears to exist. The isotope I’m?‘ and heavier isotopes can be produced by intense 
neutron irradiation of lower elements, such as plutonium, by a process of successive neu- 
tron capture interspersed with beta decays until these mass numbers and atomic numbers 
are reached. Nine isotopes of fermium are known to exist. Fm2®2, with a half-life of about 
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23 hrs., is the longest lived. Fm?5°, with a half-life of 30 min., has been shown to be a prod- 
uct of decay of Element 10224. It was by chemical identification of Fm2°° that it was cer- 
tain that Element 102 had been produced. 


FLUORINE (L. and F. fluere, flow, or flux), F; at. wt. 18.9984; at. no. 9; f.p. —219.62°C 
(1 atm. ); b.p. — 188.14°C (1 atm.); density 1.696 g/1 (0°C, 1 atm.); sp. gr. of liquid 1.108 
at b.p.; valence 1. In 1529, Georgius Agricola described the use of fluorspar as a flux, and 
as early as 1670 Schwandhard found that glass was etched when exposed to fluorspar 
treated with acid. Scheele and many later investigators, including Davy, Gay-Lussac, 
Lavoisier, and Thenard, experimented with hydrofluoric acid, some experiments ending 
in tragedy. The element was finally isolated in 1886 by Moisson after nearly 74 years of 
continuous effort. Fluorine occurs chiefly in fluorspar (CaF) and cryolite (NazAlF's), but is 
rather widely distributed in other minerals. It is a member of the halogen family of ele- 
ments, and obtained by electrolyzing a solution of potassium hydrogen fluoride in 
anhydrous hydrogen fluoride in a vessel of metal or transparent fluorspar. Modern com- 
mercial production methods are essentially variations on the procedures first used by 
Moisson. Fluorine is the most electronegative and reactive of all elements. It is a pale 
yellow, corrosive gas, which reacts with practically all organic and inorganic substances. 
Finely divided metals, glass, ceramics, carbon, and even water burns in fluorine with a 
bright flame. Until World War II, there was no commercial production of elemental 
fluorine. The atom-bomb project and nuclear energy applications, however, made it neces- 
sary to produce large quantities. Safe handling techniques have now been developed and it 
is possible at present to transport liquid fluorine by the ton. Fluorine and its compounds 
are used in producing uranium (from the hexafluoride) and more than 100 commercial 
fluorochemicals, including many well-known high-temperature plastics. Hydrofluoric acid 
is extensively used for etching the glass of light bulbs, etc. Fluorochloro hydrocar- 
bons are extensively used in air conditioning and refrigeration. It has been suggested that 
fluorine can be substituted for hydrogen wherever it occurs in organic compounds, which 
could lead to an astronomical number of new fluorine compounds. The presence of fluo- 
rine as a soluble fluoride in drinking water to the extent of 2 ppm may cause mottled 
enamel in teeth, when used by children acquiring permanent teeth; in smaller amounts, 
however, fluorides are said to be beneficial and used in water supplies to prevent dental 
cavities. Elemental fluorine is being studied as a rocket propellant as it has an exception- 
ally high specific impulse value. Although compounds of fluorine with rare gases were 
reported many years ago, their existence now seems to be confirmed. Fluorides of xenon, 
radon, and krypton are among those recently reported. Elemental fluorine and the fluoride 
ion are highly toxic. The free element has a characteristic pungent odor, detectable in con- 
centrations as low as 20 parts per billion, which is below the safe working level. The recom- 
mended maximum allowable concentration for a daily 8-hr. exposure is 0.1 ppm. 


FRANCIUM (France), Fr; at. no. 87; at. wt. 223 (most stable isotope); valence 1. 
Discovered in 1939 by Mlle. Marguerite Perey of the Curie Institute, Paris. Francium, the 
last member of the alkali metal series, occurs as a result of an alpha disintegration of 
actinium. It can also be made artificially by bombarding thorium with protons. While it 
occurs naturally in uranium minerals, there is probably less than an ounce of francium at 
any time in the total crust of the earth. It has the highest equivalent weight of any element, 
and is the most unstable of the first 101 elements of the periodic system. There are possibly 
as many as 19 isotopes of francium; the longest lived, Fr223(AcK) a daughter of Ac??’, has 
a half-life of 21 minutes. The chemistry of francium can only be studied on the tracer 
level. 


GADOLINIUM (gadolinite—a mineral named for Gadolin, a Finnish chemist), Gd; 
at. wt. 157.25; at. no. 64; m.p. 1312°C; b.p. ~3000°C; sp. gr. 7.895 and 7.8 (depending on 
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form); valence 3. Gadolinia, the oxide of gadolinium, was separated by Marignac in 1880 
and by Lecoq de Boisbaudran in 1886. The element was named for the mineral from which 
this rare-earth was originally obtained. Gadolinium is found in several other minerals, 
including monazite and bastnaesite, which are of commercial importance. The element has 
been isolated only in recent years. With the development of ion-exchange techniques, the 
availability and price of gadolinium and the other rare-earth metals has greatly improved. 
The metal can be prepared in several ways, among which is the reduction of the anhydrous 
fluoride with metallic calcium. Like other related rare-earth metals, it is silvery-white, has 
a metallic luster, and is malleable and ductile. The metal is relatively stable in dry air, but 
in moist air, it tarnishes with the formation of a loosely adhering oxide film which spalls off 
and exposes more surface to oxidation. The metal reacts slowly with water and is soluble 
in dilute acid. Gadolinium has the highest neutron absorption cross-section of any known 
element (46,000 barns) and therefore may be useful for nuclear control rods and as a 
nuclear shield. It has been used in making gadolinium yttrium garnets, which have 
microwave applications. The metal has unusual superconductive properties. As little as 
1% gadolinium has been found to improve the workability and resistance of iron, chro- 
mium, and related alloys to high temperatures and oxidation. Gadolinium ethyl] sulfate has 
extremely low noise characteristics and may find use in duplicating the performance of 
h.f. amplifiers, such as the maser. The metal is ferromagnetic. The price of the metal is 
about 200 dollars/Ib. 


GALLIUM (L. Gallia, France), Ga; at. wt. 69.72; at. no. 31; m.p. 29.78°C; b.p. 2403°C; 
sp. gr. 5.907 (20°C); valence 2 or 3. Predicted and described by Mendeleev as ekaalu- 
minum, and discovered spectroscopically by Lecoq de Boisbaudran in 1875, who in the 
same year obtained the free metal by electrolysis of a solution of the hydroxide in KOH. 
Gallium is often found as a trace element in diaspore, sphalerite, germanite, bauxite, and 
coal. Some flue dusts from burning coal have been shown to contain as much as 1.5% 
gallium. It is the only metal, except for mercury, cesium, and rubidium, which can be 
liquid near room temperatures; this makes possible its use in high-temperature thermom- 
eters. It has one of the longest liquid range of any metal and has a low vapor pressure even 
at high temperatures. Ultra-pure gallium has a beautiful, silvery appearance and the solid 
metal exhibits a conchoidal fracture similar to glass. The metal expands 3.1% on solidify- 
ing; therefore, it should not be stored in glass or metal containers as they may break as the 
metal solidifies. Gallium wets glass or porcelain, and forms a brilliant mirror when it is 
painted on glass. It has found recent use in doping semiconductors and producing solid- 
state devices, such as transistors. Gallium arsenide is capable of converting electricity 
directly into coherent light. Gallium readily alloys with most metals, and has been used as 
a component in low-melting alloys. Its toxicity appears to be of a low order, but should be 
handled with care until more data are forthcoming. The metal can be supplied in ultra- 
pure form (99.99999+ %). 


GERMANIUM (L. Germania, Germany), Ge; at. wt. 72.59; at. no. 32; m.p. 937.4°C; 
b.p. 2830°C; sp. gr. 5.323 (25°C); valence 2 and 4. Predicted by Mendeleev in 1871 as 
ekasilicon, and discovered by Winkler in 1886. The metal is found in argyrodite, a sulfide 
of germanium and silver; in germanite, which contains 8% of the element; in zinc ores; in 
coal; and in other minerals. The element is frequently obtained commercially from flue 
dusts of smelters processing zinc ores, and has been recovered from the by-products of 
combustion of certain coals. Its presence in coal insures a large reserve of the element in 
the years to come. Germanium can be separated from other metals by fractional distilla- 
tion of its volatile tetrachloride. The tetrachloride may then be hydrolyzed to give GeQ:; 
then the dioxide can be reduced with hydrogen to give the metal. Recently developed 
zone-refining techniques permit the production of germanium of ultra-high purity. The 
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element is a gray-white metalloid, and in its pure state is crystalline and brittle, retaining 
its luster in air at room temperature. It is a very important semiconductor material. 
Doped with arsenic or gallium, it is used as a transistor element, which is rapidly dis- 
placing vacuum tubes in electronics. It is used also in the construction of rectifiers, photo- 
diodes, etc. Transistors now provide the largest use for the element, but germanium is also 
finding many other applications including use as an alloying agent, as a phosphor in fluores- 
cent lamps, and as a catalyst. The element is transparent to the infrared and is used in 
infrared spectroscopes and other optical equipment, including extremely sensitive in- 
frared detectors. Its high index of refraction and dispersion has made germanium useful 
as a component of glasses used in wide angle camera lenses and microscope objectives. The 
field of organogermanium chemistry is becoming increasingly important. Certain ger- 
manium compounds have a low mammalian toxicity, but a marked activity against certain 
bacteria, which makes them of interest as chemotherapeutic agents. The cost of ger- 
manium is about 50 cents/gm. for 99.9+ % purity in small lots. 


GOLD (Sanskrit Jval; anglo-Saxon gold), Au (L. aurum, shining dawn); at. wt. 196.967; 
at. no. 79; m.p. 1063.0°C: b.p. 2966°C; sp. gr. 19.32 (20°C); valence 1 or 3. Known and 
highly valued from earliest times. Gold is found in nature as the free metal and in tellurides; 
it is very widely distributed and is almost always associated with quartz or pyrite. It 
occurs in veins and alluvial deposits, and is often separated from rocks and other minerals 
by sluicing or panning operations. The metal is also obtained from its ores by cyaniding, 
amalgamating, and smelting processes. Refining is also frequently done by electrolysis. 
Gold occurs in sea water to the extent of 0.1 to 2 mg/ton, depending on the location where 
the sample is taken. As yet no method has been found for recovering gold from sea water 
profitably. It is estimated that all the gold in the world, so far refined, could be placed in a 
single cube fifty feet on a side. Of all the elements, gold in its pure state is undoubtedly the 
most beautiful. It is metallic, having a yellow color when in a mass, but when finely divided 
it may be black, ruby, or purple. The Purple of Cassius is a delicate test for auric gold. It is 
the most malleable and ductile metal; one ounce of gold can be beaten out to 300 sq. ft. 
It is a soft metal and is usually alloyed to give it more strength. It is a good conductor of 
heat and electricity, and is unaffected by air and most reagents. It is used in coinage and 
is a standard for monetary systems in many countries. It is also extensively used for 
jewelry, decoration, dental work, and for plating. It has recently been used for coating 
certain space satellites, as it is a good reflector of infrared and is inert. Gold, like other 
precious metals, is measured in troy weight; when alloyed with other metals, the term 
carat is used to express the amount of gold present—24 carats being pure gold. For many 
years the value of gold was set by the United States at $20.67/troy oz; since 1934 this 
value has been fixed by law and Presidential Order at 35 dollars/troy oz. The commonest 
compounds are auric chloride (AuCl;) and chlorauric acid (HAuCl,), the latter being used 
in photography for toning the silver image. Gold has many isotopes; Au'®, with a half-life 
of 2.7 days is used for treating cancer and other diseases. A mixture of one part nitric acid 
with three of hydrochloric acid is called aqua regia, because it dissolves Gold, the King of 
Metals. Gold is available commercially with a purity of 99.999+ %. 


HAFNIUM (Hafnia, Latin name for Copenhagen), Hf; at. wt. 178.49; at. no. 72; m.p. 
2150°C; b.p. 5400°C; sp. gr. 13.29; valence 4. Was suspected as being present in various 
minerals and concentrations many years prior to its discovery in 1923 by D. Coster and 
G. von Hevesey. On the basis of the Bohr theory, the new element was expected to be 
associated with zirconium, and it was finally identified in zircon from Norway, by means 
of x-ray spectroscopic analysis. It was named in honor of the city in which the discovery 
was made. Most zirconium minerals contain hafnium to the extent of 1 to 5%. It was 
originally separated from zirconium by repeated recrystallization of the double ammonium 
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or potassium fluorides by von Hevesey and Jantzen. Metallic hafnium was first prepared 
by van Arkel and deBoer by passing the vapor of the tetraiodide over a heated tungsten 
filament. Since the time hafnium was first separated from zirconium, many other methods 
of separation have been devised but only three have been found suitable for large-scale 
commercial production. The hot wire process, developed by van Arkel and deBoer, and 
the Kroll process are now commonly used to produce the metal. Hafnium has a brilliant 
silver luster. Its properties are considerably influenced by the impurities of zirconium 
present. Of all the elements, zirconium and hafnium are the two most difficult to separate. 
Their chemistry is almost identical; however the density of zirconium is about half that 
of hafnium. Very pure hafnium has been produced with zirconium being the major im- 
purity. Because hafnium has a good absorption cross-section for thermal neutrons (almost 
600 times that of zirconium), has excellent mechanical properties, and is extremely 
corrosion resistant, it is used for reactor control rods. Such rods are used in nuclear 
submarines, such as the Nautdlus. Hafnium has been successfully alloyed with iron, 
titanium, niobium, tantalum, and other metals. Hafnium carbide is the most refractory 
binary composition known, and the nitride is the most refractory of all known metal 
nitrides (m.p. 3310°C). Hafnium is used in gas-filled and incandescent lamps, and is an 
efficient ‘“‘getter”’ for scavenging oxygen and nitrogen. The price of the metal is in the 
broad range of 30 to 175 dollars/lb., depending on purity and quantity. The yearly 
production of hafnium in the U. 8S. is now in excess of 50,000 lb. 


HELIUM (Gr. helzos, the sun), He; at. wt. 4.0026; at. no. 2; m.p. below —272.2°C 
(26 atm.); b.p. —268.6°C; density 0.177 g/l; liquid density 7.62 lb./cu. ft. at. b.p.; 
valence 0. Evidence of the existence of helium was first obtained by Janssen during the 
solar eclipse of 1868 when he detected a new line in the solar spectrum; Lockyer and 
Frankland suggested the name helzwm for the new element; in 1895 Ramsay discovered 
helium in the uranium mineral clevite, and it was independently discovered in clevite by 
the Swedish chemists Cleve and Langlet about the same time. Except for hydrogen, 
helium is the most abundant element found throughout the universe. It has been detected 
spectroscopically in great abundance, especially in the hotter stars, and it is an important 
component in both the proton-proton reaction and the carbon cycle, which accounts for 
the energy of the sun and stars. The fusion of hydrogen into helium provides the energy 
of the hydrogen bomb. The helium content of the atmosphere is about 1 part in 200,000. 
Helium is chemically inert. While it is present in various radioactive minerals as a decay 
product, the bulk of the Free World’s supply is obtained from wells in Texas, Oklahoma, 
and Kansas. The cost of helium fell from 2500 dollars/cu. ft. in 1915 to 1.5 cent/cu. ft. in 
1940. The current price of 99.99% pure helium is about 13 cents/cu. ft. in small quantities. 
Helium has the lowest m.p. of any element and has found wide use in cryogenic research 
as its b.p. is close to absolute zero. Its use in the study of superconductivity is vital. Using 
liquid helium, Kurti and co-workers, and others, have succeeded in obtaining tempera- 
tures of a few microdegrees Kelvin, by the adiabatic demagnetization of copper nuclei, 
starting from about 0.01°K. Four isotopes of helium are known. Liquid helium exists in 
two forms: He I and He H, with a sharp transition point at 2.174°K (3.83 cm Hg). Hel 
(above this temperature ) is a normal liquid, but He II (below it) is unlike any other 
known substance. It expands on cooling; its conductivity for heat is enormous; and neither 
its heat conduction nor viscosity obey normal rules. It has other peculiar properties. 
Helium is the only liquid that cannot be solidified by lowering the temperature. It remains 
liquid down to absolute zero at ordinary pressures, but it can readily be solidified by 
increasing the pressure. Solid He’ and He‘ are unusual in that both ean readily be changed 
in volume by more than 30% by application of pressure. Helium is widely used as an inert 
gas shield for are welding; as a lifting gas for balloons (being much safer than hydrogen) ; 
as a protective gas in growing silicon and germanium crystals, and in titanium and 
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zirconium production; as a cooling medium for nuclear reactors; and as a gas for super- 
sonic wind tunnels. A mixture of 80% helium and 20% oxygen is used as an artificial 
atmosphere for divers and others working under pressure. 


HOLMIUM (L. Holmia, for Stockholm), Ho; at. wt. 164.930; at. no. 67; m.p. 1461°C; 
b.p. 2600°C; sp. gr. 8.803; valence 3. The spectral absorption bands of holmium were 
noticed in 1878 by the Swiss chemists Delafontaine and Soret, who announced the exist- 
ence of an ‘Element X.” Cleve, of Sweden, later independently discovered the element 
while working on erbia earth. The element is named after Cleve’s native city. Pure holmia, 
the yellow oxide, was prepared by Homberg in 1911. Holmium occurs in gadolinite, 
monazite, and in other rare-earth minerals. It is commercially obtained from monazite, 
occurring in that mineral to the extent of about 0.05%. It has been isolated in pure form 
only in recent years. It can be separated from other rare earths by ion-exchange tech- 
niques, and isolated by the reduction of its anhydrous fluoride with calcium metal. Pure 
holmium has a metallic to bright silver luster. It is relatively soft and malleable, and 
stable in dry air at room temperature, but rapidly oxidizes in moist air and at elevated 
temperatures. Few uses have yet been found for the element. The price of 99+ % holmium 
metal is about 80 cents/gm. 


HYDROGEN (Gr. hydro, water, and genes, forming), H; at. wt. 1.00797; at. no. 1; 
m.p. —259.14°C; b.p. —252.5°C; density 0.08988 g/l; sp. gr. liquid 0.070 (—252°C); 
valence 1. Hydrogen was prepared many years before it was recognized as a distinct sub- 
stance by Cavendish in 1766. It was named by Lavoisier. Hydrogen is the most abundant 
of all elements in the universe, and it is thought that the heavier elements were, and still 
are being, built from hydrogen and helium. It has been estimated that hydrogen makes 
up more than 90% of all the atoms or three-quarters of the mass of the universe. It is 
found in the sun and most stars, and plays an important part in the proton-proton reaction 
and carbon-nitrogen cycle, which accounts for the energy of the sun and stars. Hydrogen 
is abundant in some planets, such as Jupiter; the core of this planet may consist of solid 
hydrogen, at least in part, and liquid hydrogen may be present elsewhere on the planet. 
On earth, hydrogen occurs chiefly in combination with oxygen in water, but it is also 
present in organic matter, such as living plants, petroleum, coal, etc. It is present as the 
free element in the atmosphere, but only to the extent of less than 1 part/million, by 
volume. It is the lightest of all gases, and combines with other elements, sometimes 
explosively, to form compounds. Great quantities of hydrogen are required commercially 
for the fixation of nitrogen from the air in the Haber ammonia process and for the hydro- 
genation of fats and oils. It is also used in large quantities in methanol production, in 
hydrodealkylation, hydrocracking, and hydrodesulfurization. It is also used as a rocket 
fuel, for welding, for production of hydrochloric acid, for the reduction of metallic ores, 
and for filling balloons. Production in the U. S. alone now amounts to hundreds of millions, 
of cubic feet per day. It is prepared by the action of steam on heated carbon, by decom- 
position of certain hydrocarbons with heat, by the electrolysis of water, or by the dis- 
placement from acids by certain metals. It is also produced by the action of sodium or 
potassium hydroxide on aluminum. Liquid hydrogen is important in cryogenics and in the 
study of superconductivity as its m.p. is only a few degrees above absolute zero. In 1932 
Urey announced the preparation of a stable isotope, deuterium, with an atomic weight 
of 2. Two years later an unstable isotope, tritium, with an atomic weight of 3 was dis- 
covered. Tritium has a half-life of about 12.5 years. One part deuterium is found to about 
6000 ordinary hydrogen atoms. Tritium atoms are also present but in much smaller 
proportion. Tritium is readily produced in nuclear reactors, and is used in the production 
of the hydrogen bomb. It is also used as a radioactive agent in making luminous paints. 
The current price of tritium, to authorized personnel, is about 2 dollars/curie; deuterium 
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gas is readily available, without permit, at about 1 dollar/liter. Heavy water, deuterium 
oxide, which is used as a moderator to slow down neutrons, is available without permit at 
a cost of 6 cents to 1 dollar/gm., depending on quantity and purity. Quite apart from 
isotopes, it has been shown that hydrogen gas under ordinary conditions is a mixture of 
two kinds of molecules, known as ortho- and para-hydrogen, which differ from one another 
by the spins of their electrons and nuclei. 


INDIUM (from the brilliant indigo line in its spectrum), In; at. wt. 114.82; at. no. 49; 
m.p. 156.61°C; b.p. 2000 + 10°C; sp. gr. 7.31 (20°C); valence 1,2(?), or 3. Discovered by 
Reich and Richter, who later isolated the metal. Indium is most frequently associated with 
zine minerals, and it is from these that most commercial indium is now obtained; however, 
it is also found in iron, lead, and copper ores. Until 1924, a gram or so constituted the 
world’s supply of this element in isolated form. It is now available in moderate quantities, 
but it must still be considered to be a rare element. It is probably about as abundant as 
silver. The present cost of indium is about $1.50 to $5.00/troy oz., depending on quantity 
and purity. It is available in ultrapure form. Indium is a very soft, silvery-white metal 
with a brilliant luster. The pure metal gives a high-pitched “‘cry’’ when bent. It wets 
glass, as does gallium. It has found application in making low-melting alloys; an alloy 
of 24% indium-76% gallium is liquid at room temperature. It is used in making bearing 
alloys, germanium transistors, rectifiers, thermistors, and photoconductors. It can be 
plated onto metal and evaporated onto glass forming a mirror as good as that made with 
silver, but with more resistance to atmospheric corrosion. There is evidence that indium 
is toxic and may be potentially hazardous to workers under certain conditions. Normal 
hygenic precautions should provide adequate protection. 


IODINE (Gr. zodes, violet), I; at. wt. 126.9044; at. no. 53; m.p. 113.5°C; b.p. 184.35°; 
density of the gas 11.27 g/1; sp. gr. solid 4.93 (20°C); valence 1,3,5, or 7. Discovered by 
Courtois in 1811. Iodine, a halogen, occurs sparingly in the form of iodides in sea water 
from which it is assimilated by seaweeds, in Chilean saltpeter and nitrate-bearing earth, 
known as caliche, in brines from old sea.deposits, and in brackish waters from oil and salt 
wells. Ultrapure iodine can be obtained from the reaction of potassium iodide with copper 
sulfate. Several other methods of isolating the element are known. Iodine is a grayish- 
black, lustrous solid, volatilizing at ordinary temperatures into a blue-violet gas with an 
irritating odor; it forms compounds with many elements, but is less active than the other 
halogens, which displace it from iodides. It dissolves readily in chloroform, carbon tetra- 
chloride, or carbon disulfide to form beautiful purple solutions. It is only slightly soluble 
in water. Iodine compounds are important in organic chemistry and very useful in 
medicine. The artificial radioisotope I'*!, with a half-life of 8 days, has been used in treat- 
ing the thyroid gland. The most common compounds are the iodides of sodium and 
potassium (KI) and the iodates (KIO;). Lack of iodine is the cause of goiter. The iodide 
and thyroxin, which contain iodine, are used internally in medicine, and a solution of KI 
and iodine in alcohol is used for external wounds. Potassium iodide finds use in photogra- 
phy. The deep blue color with starch solution is characteristic of the free element. Care 
should be taken in handling and using iodine as contact with the skin can cause lesions; 
iodine vapor is intensely irritating to the eyes and mucous membranes. The recommended 
maximum allowable concentration in air is 1 mg/cu. meter. 


IRIDIUM (L. iris, rainbow), Ir; at. wt. 192.2; at. no. 77; m.p. 2410°C; b.p. 4527 + 
100°C; sp. gr. 22.42 (17°C); valence 3 or 4. Discovered in 1803 by Tennant in the residue 
left when crude platinum is dissolved by aqua regia. The name iridium is appropriate, for 
its salts are highly colored. Iridium, a metal of the platinum family, is white, similar to 
platinum, but with a slight yellowish cast. It is very hard and brittle, making it very hard 
to machine, form, or work. It is the most corrosion-resistant metal known, and was used 
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in making the standard meter in Paris, which is a 90% platinum-10% iridium alloy. 
Iridium occurs uncombined in nature with platinum and other metals of this family in 
alluvial deposits. It has found use in making crucibles and apparatus for use at high 
temperatures, and for electrical contacts. Its principal use is as a hardening agent for 
platinum. With osmium, it forms an alloy which is used for tipping pens and compass 
bearings. The specific gravity of iridium is only very slightly lower than that of osmium, 
which is generally credited as being the heaviest known element. The density of iridium 
and osmium, calculated from the space lattice, which with these elements may be more 
reliable than actual physical measurements, gives a density of 22.65 compared to 22.61 
for osmium. At present, therefore, we know that either iridium or osmium is the densest 
known element, but the data do not allow selection between the two. 


IRON (Anglo-Saxon, zron) Fe, (L. ferrum), at. wt. 55.847; at. no. 26; m.p. 1535°C; 
b.p. 3000°C; sp. gr. 7.874 (20°C) ; valence 2,3,4, or 6. The use of iron is prehistoric. Genesis 
mentions that Tubal-Cain, seven generations from Adam, was ‘‘an instructer of every 
artificer in brass and iron.” Iron is a relatively abundant element in the universe. It is 
found in the sun and many types of stars in considerable quantity. Its nuclei are very 
stable. Iron is found native as a principal component of a class of meteorites known as 
stderites, and is a minor constituent of the other two classes. The core of the earth, 2150 
miles in radius, is thought to be largely coniposed of iron with about 10% occluded 
hydrogen. The metal is the fourth most abundant element, by weight, making up the crust 
of the earth. The most common ore is hematite (Fe2O3), from which the metal is obtained 
by reduction with carbon. Iron is found in other widely distributed minerals, such as 
magnetite which is frequently seen as black sands along beaches and banks of streams. 
Taconite is becoming increasingly important as a commercial ore. Iron is a vital con- 
stituent of plant and animal life, and appears in hemoglobin. The pure metal is not often 
encountered in commerce, but is usually alloyed with carbon or other metals. The pure 
metal is very reactive chemically, and rapidly corrodes especially in moist air or at elevated 
temperatures. It has four allotropic forms, or ferrites, known as a, 6, y, and 6, with 
transition points at 770°, 928°, and 1530°C. The a form is magnetic but when transformed 
into the 6 form, the magnetism disappears although the lattice remains unchanged. The 
relations of these forms are peculiar. Pig iron is an alloy containing about 3% carbon with 
varying amounts of §, Si, Mn, and P. It is hard, brittle, fairly fusible, and is used to pro- 
duce other alloys, including steel. Wrought iron contains only a few tenths of per cent of 
carbon, is tough, malleable, less fusible, and has usually a “fibrous” structure. Carbon 
steel is an alloy of iron with carbon, with small amounts of Mn, S§, P, and Si. Alloy steels 
are carbon steels with other additives, such as nickel, chromium, vanadium, etc. Iron is 
the cheapest and most abundant, useful, and important of all metals. 


KRYPTON (Gr. kryptos, hidden), Kr; at. wt. 83.80; at. no. 36; m.p. —156.6°C; b.p. 
— 152.30 + 0.10°C; density 3.733 g/l (0°C); valence 0. Discovered in 1898 by Ramsay 
and Travers in the residue left after liquid air had nearly boiled away. Krypton is present 
in the air to the extent of about 1 part per million. One of the rare gasses, it is characterized 
by its whitish color, similar to helium, when excited in a discharge tube, and by its 
brilliant green and orange spectral lines. Krypton has been used as a gas to fill small 
bright lamps, such as used by miners; to fill bactericidal lamp-starter tubes and special 
electron tubes; and is used in electron etching and ion engines. Krypton 85, one of the 
19 known isotopes of krypton and an isotope which holds its radioactivity longer than 
other gases, is used to stabilize the starting potential of gas-filled electronic tubes by 
providing free electrons. While krypton is generally thought of as inert gas, the compound 
KrF, was recently reported as having been made. There is yet some question whether true 
compounds of inert gases exist. Krypton gas is readily available from commercial sources 
at about 3 cents per cc in small quantities. 
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LANTHANUM (Gr. lanthanein, to lie hidden), La; at. wt. 138.91; at. no. 57; m.p. 
920°C; b.p. 3469°C; sp. gr. 5.98-6.186 (depending on crystal structure); valence 3. 
Mosander in 1839 extracted a new earth, lanthana, from cerium nitrate, and recognized 
the new element. It is found with other rare-earth minerals, including cerzte, monazite, 
and bastnaesite. It occurs in monazite to the extent of 22%; in bastnaesite 26%. These 
two minerals are the most important commercial sources. Misch metal, used in making 
lighter flints, contains about 25% lanthanum. The metal was isolated in relatively pure 
form in 1923. Ion-exchange reactions have led to much easier isolation of the rare-earth 
elements and have resulted in much lower prices and abundance of the rare-earth metals. 
The metal can be produced commercially by reducing the anhydrous fluoride with calcium. 
Lanthanum is silvery white, malleable, ductile, and soft enough to be cut with a knife. 
Next to europium it is the most reactive of the rare earth metals, rapidly oxidizing when 
exposed to air. The metal lights in air at 440°C. It is a superconductor at 6°K. It exhibits 
three allotropic forms. Little is known of the toxicity of the rare earth metals; therefore 
they should be handled carefully until more data are forthcoming. Rare-earth compounds, 
containing lanthanum, are extensively used in carbon lighting applications, especially by 
the motion picture industry for studio lighting and projection. This application consumes 
about 25% of the rare earth compounds produced. The price of 99.9+ % LazO; is about 
6 dollars/Ib. The cost of the metal is about 110 dollars/Ib. 


LAWRENCIUM (Ernest O, Lawrence, inventor of the Cyclotron), Lr; at. no. 103; at. 
mass no. 257. The last member of the 5f transition elements (actinide series) was 
discovered March 1961 by A. Ghiorso, T. Sikkeland, A. E. Larsh, and R. M. Latimer. 
A three microgram californium target, consisting of a mixture of isotopes of mass number 
249, 250, 251, and 252 was bombarded with either B!° or B"!. The electrically charged 
transmutation nuclei recoiled with an atmosphere of helium and were collected on a thin 
copper conveyor tape which was then moved to place collected atoms in front of a series 
of solid-state detectors. The isotope of element 103 produced in this way decayed by 
emitting an 8.6 Mev alpha particle with a half-life of 8 seconds. The chemical properties 
of lawrencium are not known, and it is doubtful if it will ever be possible to make chemical 
or physical studies with macroscopic amounts of this element. As with element 102, it has 
not been possible to obtain chemical identification of lawrencium; the discovery is based 
solely on nuclear evidence. 


LEAD (Anglo-Saxon lead) Pb (L. plumbum); at. wt. 207.19; at. no. 82; m.p. 327.5; 
b.p. 1744°C; sp. gr. 11.35 (20°C); valence 2 or 4. Long known; mentioned in Exodus. The 
alchemists believed lead to be the oldest metal and associated it with the planet Saturn. 
Lead is obtained chiefly from galena (PbS) by a roasting process. It is a bluish-white 
metal of bright luster, very soft, highly malleable, is ductile and a poor conductor of 
electricity. It is very resistant to corrosion; lead pipes bearing the insignia of Roman 
emperors, used as drains from the baths, are still in service. It is used as containers for 
corrosive liquids, such as in sulfuric acid chambers, and it may be toughened by the addi- 
tion of a small percentage of antimony or other metals. Its alloys include solder, type 
metal, and various antifriction metals. Great quantities of lead, both as the metal and as 
the dioxide, are used in storage batteries. Much metal also goes into cable covering, 
plumbing, ammunition, and in the manufacture of lead tetraethyl, used as an anti-knock 
compound in gasoline. The metal is very effective as a sound absorber, is used as a radi- 
ation shield around x-ray equipment and nuclear reactors, and is used to absorb vibration. 
White lead, the basic lead carbonate, sublimed white lead (PbSO,), chrome yellow 
(PbCrO,), red lead (Pb;04) and other lead compounds are extensively used in paints. 
Lead oxide is used in producing fine “crystal glass” and “flint glass” of a high index of 
refraction for achromatic lenses. The nitrate and the acetate are soluble salts. Lead salts 
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are sometimes used in medicine, as antiseptics and astringents. Care must be used in both 
medicine and industry as lead is a cumulative poison. 


LITHIUM (Gr. lthos, stone) Li; at. wt. 6.939; at. no. 3; m.p. 179°C; b.p. 1317°C; 
sp. gr. 0.534 (20°C); valence 1. Discovered by Arfvedson in 1817. Lithium is the lightest 
of all metals, with a density only about half that of water. It does not occur free in nature; 
combined it is found in small amounts in nearly all igneous rocks and in the waters of many 
mineral springs. Lepidolite, spodumene, petalite, and amblygonite are the more important 
minerals containing it. The metal is produced electrolytically from the fused chloride. 
Lithium is silvery in appearance much like Na and K, other members of the alkali metal 
series. It reacts with water, but not as vigorously as sodium. Lithium imparts a beautiful 
crimson color to a flame, but when the metal burns strongly the flame is a dazzlirg white. 
Since World War II, the production of lithium metal and its compounds has increased 
greatly. Because the metal has the highest specific heat of any solid element, it has found 
use in heat transfer applications; however it is corrosive and requires special handling. 
The metal has been used as an alloying agent, is of interest in synthesis of organic com- 
pounds, and it has nuclear applications. Lithium is used in special glasses and ceramics. 
The glass for the 200-inch telescope at Mt. Palomar contains lithium as a minor ingredient. 
Lithium chloride is one of the most hygroscopic materials known, and it, as well as lithium 
bromide, is used in air conditioning and industrial drying systems. Lithium stearate is 
used as an all-purpose and high-temperature lubricant. Other lithium compounds are used 
in dry cells and storage batteries. The metal is priced at about 10 dollars per lb. 


LUTETIUM (Lutetia, ancient name for Paris—sometimes called cassiopezum by the 
Germans). Lu; at. wt. 174.97; at. no. 71; m.p. 1652°C; b.p. 3327°C; sp. gr. 9.872; valence 3. 
In 1907 Urbain described a process by which Marignac’s ytterbium (1879) could be 
separated into the two elements, ytterbium (neoytterbium) and lutetium. These elements 
were identical with “aldebaranium” and ‘‘cassiopeium’’ independently discovered by 
von Welsbach about the same time. Charles James of the University of New Hampshire 
also independently prepared the very pure oxide, lutetia, at this time. The spelling of the 
element was changed from lutecium to lutetium very recently. Lutetium occurs in very 
small amounts in nearly all minerals containing yttrium, and is present in monazvte to the 
extent of about 0.003%, which is a commercial source. The pure metal has been isolated 
only in recent years and is one of the most difficult to prepare. The metal is silvery white 
and relatively stable in air. While new techniques, including ion exchange reactions, have 
been developed to separate the various rare earth elements, lutetium is still the most 
costly of all naturally occurring rare earths, although it is slightly more abundant than 
thulium. It is now priced at about 10 dollars/gm. or 2100 dollars/lb. Lu+’® which occurs 
naturally (2.5%) with Lu!” (97.5%), is radioactive with a half-life of about 7 X 10'° yrs. 
Virtually no commercial uses have been found yet for lutetium, as it is still one of the most 
costly natural elements. 


MAGNESIUM (Magnesia, district in Thessaly), Mg; at. wt. 24.312; at. no. 12; m.p. 
651°C; b.p. 1107°C; sp. gr. 1.738 (20°C); valence 2. Compounds of magnesium have long 
been known. Black recognized magnesium as an element in 1755. It was isolated by Davy 
in 1808, and prepared in coherent form by Bussy in 1831. Magnesium is the eighth most 
abundant element in the earth’s crust. It does not occur uncombined, but is found in 
large deposits in the form of magnesite, dolomite, and other minerals. The metal is now 
principally obtained in the U.S. by electrolysis of fused magnesium chloride derived from 
brines, from wells and from sea water. Magnesium is a light, silvery white, and fairly 
tough metal. It tarnishes slightly in air, and finely divided magnesium readily ignites 
upon heating in air and burns with a dazzling white flame. It is used in flash-light pho- 
tography, flares, and pyrotechnics, including incendiary bombs. It is one third lighter 

B-119 


THE ELEMENTS (Continued) 


than aluminum, and in alloys is essential for airplane and missile construction. The metal 
improves the mechanical, fabrication, and welding characteristics of aluminum, when 
used as an alloying agent. Magnesium is used in producing nodular graphite in cast iron, 
and is used as an additive to conventional propellants. It is also used as a reducing agent 
in the production of pure uranium and other metals from their salts. The oxide, chloride, 
sulfate, and citrate are used in medicine. Dead-burned magnesite is employed for refrac- 
tory purposes, such as brick and liners in furnaces and converters. Organic magnesium 
compounds (Grignard’s reaction) are important. Great care should be taken in handling 
magnesium, especially in the finely divided state, as serious fires can occur. Water should 
not be used on burning magnesium or on magnesium fires. 


MANGANESE (L. magnes, magnet—from magnetic properties of pyrolusite; It. 
manganese, corrupt form of magnesia), Mn; at. wt. 54.9380; at. no. 25; m.p. 1244 + 3°C; 
b.p. 2097°C; sp. gr. 7.21 to 7.44, depending on allotropic form; valence 1, 2, 3, 4, 6, or 7. 
Recognized by Scheele, Bergman, and others as an element and isolated by Gahn in 1774 
by reduction of the dioxide with carbon. Manganese minerals are widely distributed; 
oxides, silicates, and carbonates are the most common. The recent discovery of large 
quantities of manganese nodules on the floor of the oceans appears promising as a new 
source of manganese. These nodules contain about 24% manganese together with many 
other elements in lesser abundance. Pyrolusite (MnO) and rhodochrosite (MnCO;) are 
common ores. The metal is obtained by reduction of the oxide with sodium, magnesium, 
aluminum, or by electrolysis. It is gray-white, resembling iron, but is harder and very 
brittle. The metal is reactive chemically, and decomposes cold water slowly. Manganese 
is used to form many important alloys. In steel, manganese improves the rolling and 
forging qualities, strength, toughness, stiffness, wear resistance, hardness, and harden- 
ability. With aluminum and antimony, especially with small amounts of copper, it forms 
highly ferromagnetic alloys. Manganese metal is ferromagnetic only after special treat- 
ment. The pure metal exists in four allotropic forms. The alpha form is stable at ordinary 
temperature; gamma manganese, which changes to alpha at ordinary temperatures, is 
said to be flexible, soft, easily cut, and capable of being bent. The dioxide (pyrolusite) is 
used as a depolarizer in dry cells, and is used to ‘“‘decolorize”’ glass that is colored green by 
impurities of iron. Manganese by itself colors glass an amethyst color, and is responsible 
for the color of true amethyst. The dioxide is also used in the preparation of oxygen, 
chlorine, and in drying black paints. The permanganate is a powerful oxidizing agent and 
is used in quantitative analysis and in medicine. 


MENDELEVIUM (Dmitri Mendeleev), Md; at. no. 101. Mendelevium, the ninth 
transuranium element of the actinide series to the discovered, was first identified by 
Ghiorso, Harvey, Choppin, Thompson, and Seaborg early in 1955 as a result of the bom- 
bardment of the isotope Es?°* with helium ions in the Berkeley 60-inch cyclotron. The 
isotope produced was presumably Md?°° which has a half-life of about 1.5 hours and 
apparently decays by electron capture to Fm**, which in turn decays predominantly by 
spontaneous fission with a half-life of about 3 hours. This first identification was notable 
in that only of the order of one to three atoms per experiment was produced. The extreme 
sensitivity for detection depended on the fact that its chemical properties could be accu- 
rately predicted as eka-thulium. There was a high sensitivity for detection because of 
the spontaneous fission decay. The chemical properties have been investigated solely by 
the tracer technique and seem to indicate that the predominant oxidation state in aqueous 
solution is the (III) state. There seem to be no isotopes of sufficiently long half-life to 
make it possible to isolate this element in weighable quantity. 


MERCURY (Planet Mercury), Hg (hydrargyrum, liquid silver); at. wt. 200.59; at. no. 
80; m.p. —38.87°C; b.p. 356.58°C; sp. gr. 13.546 (20°C); valence 1 or 2. Known to 
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ancient Chinese and Hindus; found in Egyptian tombs of 1500 B.C. Mercury is the only 
common metal liquid at ordinary temperatures. It occurs free in nature, but the chief 
source is connabar (HgS). Spain and Italy produce about 50% of the world’s supply of 
the metal. The commercial unit for handling mercury is the “flask,”’ which weighs 76 lbs. 
The metal is obtained by heating cinnabar in a current of air and by condensing the vapor. 
It is a heavy, silvery white metal; a rather poor conductor of heat, as compared with 
other metals; and a fair conductor of electricity. The metal is widely used in laboratory 
work for making thermometers, barometers, diffusion pumps, and many other instru- 
ments. It is used in making mercury-vapor lamps and advertising signs, etc., and is used 
in mercury switches and other electrical apparatus. Other uses are for making pesticides, 
mercury cells for caustic-chlorine production, dental preparations, anti-fouling paint, 
batteries, and catalysts. The most important salts are mercuric chloride (HgCh, corrosive 
sublimate—a violent poison), mercurous chloride Hg,Cl, (calomel—oceasionally still used 
in medicine), mercury fulminate (Hg(ONC)», a detonator widely used in explosives), and 
mercuric sulfide (HgS, vermillion, a high-grade paint pigment). Organic mercury com- 
pounds are important. It is not generally appreciated that mercury is a virulent poison 
and is readily absorbed through the respiratory tract, the gastrointestinal tract, or 
through unbroken skin. It acts as a cumulative poison since only small amounts of the 
element can be eliminated at a time by the human organism. The maximum allowable 
concentration of mercury vapor in air has been set at 0.1 mg./cu. meter. Since mercury is 
a very volatile element, dangerous levels are readily attained in air. Air saturated with 
mercury vapor at 20°C contains a concentration which exceeds the toxic limit by more 
than 100 times. The danger increases at higher temperatures. It is therefore important that 
mercury be handled with utmost care. Containers of mercury should be securely covered 
and spillage should be avoided. If it is necessary to heat mercury or mercury compounds, 
it should be done in a well-ventilated hood. 


MOLYBDENUM (Gr. molybdos, lead), Mo; at. wt. 95.94; at. no. 42; m.p. 2610°C; 
b.p. 5560°C; sp. gr. 10.22 (20°C); valence 2, 3, 4?, 5?, or 6. Before Scheele recognized 
molybdenite as a distinct ore of a new element in 1778, it was confused with graphite and 
lead ore. The metal was prepared in an impure form in 1782 by Hjelm. Molybdenum does 
not occur native, but is obtained from molybdenite (MoS2) and from wulfenite (PbMoOQ,). 
The metal is prepared from the powder made by the hydrogen reduction of purified 
molybdenum trioxide or ammonium molybdate. The metal is silvery white, very hard, 
but is softer and more ductile than tungsten. It has a high elastic modulus, and only 
tungsten and tantalum, of the more readily available metals, have higher melting points. 
It is a valuable alloying agent, as it contributes to the hardenability and toughness of 
quenched and tempered steels: It also improves the strength of steel at high temperatures. 
It is used in certain nickel-based alloys, such as the ‘“‘Hastelloys,’’ which are heat-resistant 
and corrosion-resistant to chemical solutions. Molybdenum oxidizes at elevated temper- 
atures. The metal has found recent application as electrodes for electrically heated glass 
furnaces and forehearths. The metal is also used in nuclear energy applications and for 
missile and aircraft parts. Molybdenum wire is valuable for use as a filament material for 
metal evaporation work, and as a filament, grid, and screen material for electronic tubes. 
Molybdenum is an essential trace element in plant nutrition. Some lands are barren for 
lack of this element in the soil. Molybdenum sulfide is useful as a lubricant, especially at 
high temperatures where oils would decompose. Molybdenum powder is priced at about 
four dollars/lb., and bars rolled from arc-cast ingots cost about 15 dollars/Ib. 


NEODYMIUM (Gr. neos, new, and didymos, twin), Nd; at. wt. 144.24; at. no. 60; 
m.p. 1024°C; b.p. 3027°C; sp. gr. 6.80 and 7.004, depending on allotropic form; valence 3. 
In 1841 Mosander extracted from cerite a new rose-colored oxide, which he believed to 
contain a new element. He named the element didymium, as it was ‘‘an inseparable twin 
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brother of lanthanum.” In 1885 von Welsbach separated didymium into two new ele- 
mental components, neodymia and praseodymia, by repeated fractionation of ammonium 
didymium nitrate. While the free metal is in misch metal, long known and used as a pyro- 
phoric alloy for lighter flints, the element was not isolated in relatively pure form until 
1925. Neodymium is present in misch metal to the extent of about 18%. It is present in 
the minerals monazite and bastnaesite, which are the principal sources of rare earth metals. 
The element may be obtained by separating neodymium salts from other rare earths by 
ion exchange techniques, and by reducing the salts by calcium metal, followed by volatili- 
zation of the calcium from the resulting neodymium-calcium alloy. Other separation 
techniques are possible. The metal has a bright silvery metallic luster. Neodymium is one 
of the more reactive rare-earth metals and quickly tarnishes in air, forming an oxide that 
spalls off and exposes metal to oxidation. The metal, therefore, should be kept under light 
mineral oil or sealed in a plastic material. Neodymium exists in two allotropic forms. 
Didymium, of which neodymium is a component, is used for coloring glass to make 
welder’s goggles. By itself, neodymium colors glass a delicate lavender shade. Light 
transmitted through such glass shows unusually sharp absorption bands. This glass is 
useful in astronomical work to produce sharp bands by which other spectral lines may be 
calibrated, and it can be used as a laser material in place of ruby to produce coherent 
light. Neodymium salts are also used as a colorant for enamels. The price of the metal is 
about 50 cents/gm or 120 dollars/Ib. 


NEON (Gr. neos, new), Ne; at. wt. 20.183; at. no. 10; m.p. —248.67°C; b.p. —245.92°C 
(1 atm.); density of gas 0.89990 gm/1 (1 atm. 0°C); density of liquid at b.p. 1.207 gm/cm3; 
valence 0. Discovered by Ramsay and Travers in 1898. Neon is a rare gaseous element 
present in the atmosphere to the extent of 1 part in 65,000 of air. It is obtained by lique- 
faction of air and separated from the other gases by fractional distillation. It is a very 
inert element; however it is said to form a compound with fluorine. It is still questionable 
if true compounds of the rare gases exist, but evidence is mounting in favor of their 
existence. In a vacuum discharge tube, neon glows reddish orange. Of all the rare gases, 
the discharge of neon is the most intense at ordinary voltages and currents. Neon is used 
in making the common neon advertising signs, which accounts for its largest use. It is 
also used to make high-voltage indicators, lightning arrestors, wave meter tubes, and TV 
tubes. Liquid neon is now commercially available and is finding important application as 
an economical cryogenic refrigerant. It has over 40 times more refrigerating capacity per 
unit volume than liquid helium and more than three times that of liquid hydrogen. It is 
compact, inert, and is less expensive than helium when it meets refrigeration require- 
ments. The gas costs about 1 dollar and 50 cents/liter. 


NEPTUNIUM (planet Neptune), Np; at. no. 93; m.p. 640 + 1°C; sp. gr. 18.0 to 20.45, 
depending on allotropic form; valence 8, 4, 5, and 6. Neptunium was the first of the 
synthetic transuranium elements of the actinide series to be discovered; the isotope Np?#9 
was produced by McMillan and Abelson in 1940 at Berkeley, California, as the result of 
bombarding uranium with cyclotron-produced neutrons. The isotope Np??? (half-life of 
2.2 + 108 years) is currently obtained in gram quantities as a by-product from nuclear 
reactors in the production of plutonium. Trace quantities of the element are actually 
found in nature due to transmutation reactions in uranium ores produced by the neutrons 
which are present. Neptunium metal has a silvery appearance, is chemically reactive, and 
exists in at least three structural modifications: a-neptunium, orthorhombic, density— 
20.45 g/em’; B-neptunium (above 278°C), tetragonal, density (313°C)—19.36 g/cm’; 
y-neptunium (above 500°C) cubic, density (600°C) 18.0 g/cm’. Neptunium has four ionic 
oxidation states in solution: Npt* (pale purple), analogous to the rare earth ion Pmt?, 
Npt (yellow green), NpO.* (green blue), and NpO2t+ (pale pink). These latter oxygen- 
ated species are in contrast to the rare earths which exhibit only simple ions of the (II), 
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(III), and (IV) oxidation states in aqueous solution. The element forms tri- and tetra- 
halides such as NpF;, NpF., NpCli, NpBrs, NpI;, and oxides of various compositions such 
as are found in the uranium-oxygen system, including Np;Os and NpOs». In 1962, the 
A.E.C. made Np?’7 available for sale to its licensees and for export. This isotope can be 
used as a component in neutron detection instruments. An initial allotment of 200 gms 
was offered at a price of 500 dollars/gm or 50 cents/mg plus handling and shipping 
charges. 


NICKEL (Ger. Nickel, Satan or “Old Nick,” and from kupfernickel, Old Nick’s copper), 
Ni; at. wt. 58.71; at. no. 28; m.p. 1453°C; b.p. 2732°C; sp. gr. 8.902 (25°C); valence 0, 
1, 2, 3. Discovered by Cronstedt in 1751 in kupfernickel (nzccolite). Nickel is found as a 
constituent in most meteorites and often serves as one of the criteria for distinguishing a 
meteorite from other minerals. Iron meteorites, or s¢derites, may contain iron alloyed with 
from 5% to nearly 20% nickel. Nickel is obtained commercially from pentlandite and 
pyrrhotite of the Sudbury region of Ontario. This district produces about 70% of the 
nickel for the free world. Small deposits are found in Norway, New Caledonia, Cuba, 
Japan, and elsewhere. Nickel is silvery-white and takes on a high polish. It is hard, 
malleable, ductile, somewhat ferromagnetic, and a fair conductor of heat and electricity. 
It belongs to the iron-cobalt group of metals and is chiefly valuable for the alloys it forms. 
It is extensively used for making stainless steel and other corrosion-resistant alloys, such 
as Invar, Monel, Inconel, and the Hastelloys. It is also used in coinage, in making nickel 
steel for armor plate and burglar-proof vaults, and is a component in Nichrome, Permalloy, 
and Constantan. Nickel added to glass gives a green color. Nickel plating is often used to 
provide a protective coating for other metals, and finely divided nickel is a catalyst for 
hydrogenating vegetable oils. It is also used in ceramics, in the manufacture of Alnico 
magnets, and in the Edison storage battery. The sulfate and the oxides are important 
compounds. 


NIOBIUM (Niobe, daughter of Tantalus), Nb; o. COLUMBIUM (Columbia, name for 
America); Cb; at. wt. 92.906; at. no. 41; m.p. 2468 + 10°C; b.p. 4927°C; sp. gr. 8.57 
(20°C) ; valence 2, 3, 4?, 5. Discovered in 1801 by Hatchett in an ore sent to England more 
than a century before by John Winthrop the Younger, first governor of Connecticut. The 
metal was first prepared in 1864 by Blomstrand, who reduced the chloride by heating it in 
a hydrogen atmosphere. The name ‘‘niobium”’ was adopted by the International Union of 
Pure and Applied Chemistry in 1950 after 100 years of controversy. Many leading chemical 
societies and government organizations refer to it by this name. Most metallurgists, lead- 
ing metals societies, and all but one of the leading U.S. commercial producers, however, 
still refer to the metal as ‘‘columbium.”’ The element is found in columbite-tantalite, pyro- 
chlore, and euxenite. Extensive ore reserves are found in Canada, Norway, Africa, and the 
U.S. The metal can be isolated from tantalum, and prepared in several ways. It is a shiny, 
white, soft, and ductile metal, and takes on a bluish cast when exposed to air at room 
temperatures for a long time. The metal starts to oxidize in air at 200°C, and when proc- 
essed at even moderate temperatures must be placed in a protective atmosphere. It is used 
as an alloying agent in carbon and alloy steels as well as with nonferrous metals. These 
alloys have improved strength and other desirable properties. The metal has a low capture 
cross-section for thermal neutrons. It is used in arc-welding rods for stabilized grades of 
stainless steel. The element has superconductive properties; a superconductive magnet has 
been made with Nb-Zr wire, which retains its superconductivity in strong magnetic fields. 
This type of application is said to offer hope of direct large-scale generation of electric 
power. In small quantities, columbium metal costs from 50 cents to 1 dollar/gm. 


NITROGEN (L. nitrum, Gr. nitron, native soda; genes, forming), N; at. wt. 14.0067; 
at. no. 7; m.p. —209.86°C; b.p. —195.8°C; density 1.2506 g/l; sp. gr. liquid 0.808 
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(—195.8°C), solid 1.026 (—252°C); valence 3 or 5. Discovered by Daniel Rutherford in 
1772, but Scheele, Cavendish, Priestley, and others about the same time studied ‘‘burnt or 
dephlogisticated air,” as air without oxygen was then called. Nitrogen makes up 78% of the 
air, by volume. The estimated amount of this element in the atmosphere is more than 4000 
billion tons. From this inexhaustible source it can be obtained by liquefaction and frac- 
tional distillation. The element is so inert that Lavoisier named it azote, meaning without 
life, yet its compounds are so active as to be most important in foods, poisons, fertilizers, 
and explosives. Nitrogen can be also easily prepared by heating a water solution of 
ammonium nitrite. Nitrogen, as a gas, is colorless, odorless, and a generally inert element. 
As a liquid it is also colorless and odorless, and is similar in appearance to water. When 
nitrogen is heated, it combines directly with magnesium, lithium, or calcium; when mixed 
with oxygen and subjected to electric sparks, it forms first nitric oxide (NO) and then the 
dioxide (NO,); when heated under pressure with a catalyst with hydrogen, ammonia is 
formed (Haber process). The ammonia thus formed is of the utmost importance as it is used 
in fertilizers, and it can be oxidized to nitric acid (Ostwald process). The ammonia industry 
is the largest consumer of nitrogen. Large amounts of the gas are also used by the elec- 
tronics industry, which uses the gas as a blanketing medium during production of such 
components as transistors, diodes, etc. The drug industry also uses large quantities. 
Nitrogen holds promise as a refrigerant both for the immersion freezing of food products 
and for transportation of foods. Liquid nitrogen is also used in missile work as a purge for 
components, insulators for space chambers, etc., and by the oil industry to build up great 
pressures in wells to force crude oil upward. Sodium and potassium nitrates are formed by 
the decomposition of organic matter with compounds of the metals present. In certain dry 
areas of the world these saltpeters are found in quantity. Ammonia, nitric acid, the nitrates, 
the five oxides (N20, NO, N203, NO», and N2O;), TNT, the cyanides, etc., are but a few of 
the important compounds. Nitrogen gas prices vary from 2 cents to $2.75 per 100 cu. ft., 
depending on purity, etc. Production of nitrogen in the U.S. is about 40 billion cubic feet 
per year or more. 


NOBELIUM (See Element No. 102) 


OSMIUM (Gr. osme, a smell) Os; at. wt. 190.2; at. no. 76; m.p. 3000 + 10°C; b.p. 
5000°C; sp. gr. 22.57; valence 2, 3, 4, or 8. Discovered in 1803 by Tennant in the residue 
left when crude platinum is dissolved by aqua regia. Osmium occurs in iridosime and in 
platinum-bearing river sands of the Urals, North America, and South America. It is also 
found in the nickel-bearing ores of the Sudbury, Ontario region along with other platinum 
metals. While the quantity of platinum metals in these ores is very small, the large 
tonnages of nickel ores processed make commercial recovery possible. The metal is 
lustrous, bluish-white, extremely hard, and brittle even at high temperatures. It has the 
highest melting point and lowest vapor pressure of the platinum group. The metal is very 
difficult to fabricate, but the powder can be sintered in a hydrogen atmosphere at a tem- 
perature of 2000°C. The solid metal is not affected by air at room temperature, but the 
powered or spongy metal slowly gives off osmium tetroxide, which is a powerful oxidizing 
agent and has a strong smell. The tetroxide is highly toxic, and boils at 130°C (760 mm). 
Concentrations in air as low as 10-7 gm/cu meter can cause lung congestion, skin damage, 
or eye damage. The tetroxide has been used to detect fingerprints and to stain fatty tissue 
for microscopic slides. The metal is almost entirely used to produce very hard alloys, with 
other metals of the platinum group, for fountain pen tips, instrument pivots, phonograph 
needles, and electrical contacts. The price of 99% pure osmium powder—the form usually 
supplied commercially—is about 3 dollars to 8 dollars/gm, depending on quantity and 
supplier. The measured density of iridium and osmium seem to indicate that osmium is 
slightly more dense than iridium, and osmium has generally been credited with being the 
heaviest known element. Calculations of the density from the space lattice, which may be 
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more reliable for these elements than actual measurements, however, give a density of 22.65 
for iridium compared to 22.61 for osmium. At present, therefore, we know either iridium or 
osmium is the heaviest element, but the data do not allow selection between the two. 


OXYGEN (Gr. oxys, sharp, acid, and genes, forming; acid former), O; at. wt. 15.9994; 
at. no. 8; m.p. —218.4°C; b.p. —183.0°C; density 1.429 g/l (0°C); sp. gr. liquid 1.14 
(—182.96°C); valence 2. For many centuries, workers from time-to-time realized air was 
composed of more than one component. The behavior of oxygen and nitrogen as compo- 
nents of air, led to the advancement of the phlogiston theory of combustion, which captured 
the minds of chemists for a century. Oxygen was prepared by several workers, including 
Bayen and Borch, but they did not know how to collect it, did not study its properties, 
nor did they recognize it as an elementary substance. Priestley is generally credited with its 
discovery, although Scheele also discovered it independently. Oxygen is the third most 
abundant element found in the universe, and it plays a part in the carbon-nitrogen cycle— 
one process thought to give the sun and stars their energy. Oxygen, as a gaseous element, 
forms 21% of the atmosphere by volume from which it can be obtained by liquefaction 
and fractional distillation. The element and its compounds make up 49.2%, by weight, of 
the earth’s crust. About two thirds of the human body, and nine tenths of water is oxygen. 
In the laboratory it can be prepared by the electrolysis of water or by heating potassium 
chlorate with manganese dioxide as a catalyst. The gas is colorless, odorless, and taste- 
less. The liquid and solid forms are a pale blue color and are magnetic, but much less so 
than iron. Ozone (O3), a highly active allotropic form of oxygen, is formed by the action of 
an electrical discharge or ultra-violet light on oxygen. Ozone’s presence in the atmosphere 
(amounting to the equivalent of a layer 3 mm thick at ordinary pressures and tempera- 
tures) is of vital importance in preventing ultraviolet rays from the sun from reaching the 
earth’s surface and destroying life on earth. Oxygen is very reactive and capable of com- 
bining with most elements. It is a component of hundreds of thousands of organic com- 
pounds. It is essential for respiration of all plants and animals and for practically all 
combustion. In hospitals it is frequently used to aid respiration of patients. Its atomic 
weight was used as a standard of comparison for each of the other elements until 1961 
when the International Union of Pure and Applied Chemistry adopted carbon 12 as the 
new basis. Oxygen has six isotopes. Oxygen 18 occurs naturally, is stable, and is available 
commercially. Water (H,0!8 with 1.5% O18) is also available. Commercial oxygen con- 
sumption in the U.S. is estimated at more than 140 billion cubic feet/year, and the demand 
is expected to double in the next few years. Oxygen enrichment for steel blast furnaces is 
the greatest user of the gas. Large quantities are also used in making synthesis gas for 
ammonia and methanol, ethylene oxide, and for oxy-acetylene welding. Air separation 
plants produce about 99% of the gas; electrolysis plants about 1%. The gas costs about 
2.5 cents/cubic foot in relatively small quantities. 


PALLADIUM (named after the asteroid Pallas, discovered about the same time; Gr. 
Pallas, goddess of wisdom), Pd; at. wt. 106.4; at. no. 46; m.p. 1552°C; b.p. 2927°C; sp. gr. 
12.02 (20°C); valence 2, 3, or 4. Discovered in 1803 by Wollaston. Palladium is found along 
with platinum and other metals of the platinum group in placer deposits of the U.S.S.R., 
South and North America, Abyssinia, and Australia. It is also found associated with the 
nickel-copper deposits of South Africa and Ontario. Its separation from the platinum 
metals depends upon the type of ore in which it is found. It is a steel-white metal, does not 
tarnish in air, and is the least dense and lowest melting of the platinum group of metals. 
When annealed, it is soft and ductile; cold working greatly increases its strength and 
hardness. Palladium is attacked by nitric and sulfuric acid. At room temperatures the 
metal has the unusual property of absorbing up to 900 times its own volume of hydrogen, 
possibly forming Pd2H. It is not yet clear if this is a true compound. Hydrogen readily 
diffuses through heated palladium and this provides a means of purifying the gas. Finely 
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divided palladium is a good catalyst and is used for hydrogenation and dehydrogenation 
reactions. It is alloyed and used in jewelry trades. White gold is an alloy of gold decolorized 
by the addition of palladium. Like gold, palladium can be beaten into leaf as thin as 
1/250,000 inch. The metal is used in dentistry, watchmaking, and in making surgical 
instruments and electrical contacts. The metal sells for about 25 dollars/troy ounce. 


PHOSPHORUS (Gr. phosphoros, light-bearing; ancient name for the planet Venus 
when appearing before sunrise), P; at. wt. 30.9738; at. no. 15; m.p. (white) 44.1°C; b.p. 
(white) 280°C; sp. gr. (white) 1.82, (red) 2.20, (black) 2.25 to 2.69; valence 3 or 5. Dis- 
covered in 1669 by Brand, who prepared it from urine. Phosphorus exists in three allo- 
tropic forms: white (or yellow), red, and black (or violet). Never found free in nature, it is 
widely distributed in combination with minerals. Phosphate rock, which contains the 
mineral apatite—an impure tri-calcium phosphate, is an important source of the element. 
Large deposits are found in the U.S.8.R., in Morocco, and in Florida, Tennessee, Utah, 
Idaho, and elsewhere. Phosphorus is an essential ingredient of all cell protoplasm, nervous 
tissue, and bones. Ordinary phosphorus is a waxy white solid; when pure it is colorless and 
transparent. It is insoluble in water, but soluble in carbon disulfide. It takes fire spon- 
taneously in air, burning to the pentoxide. It is very poisonous—50 mg constituting an 
approximate fatal dose. The maximum recommended allowable concentration in air is 
0.1 mg/cubic meter. White phosphorus should be kept under water as it is dangerously 
reactive in air, and it should be handled with forceps, as contact with the skin may cause 
severe burns. When exposed to sunlight or when heated in its own vapor to 250°C, it is 
converted to the red variety, which does not phosphoresce in air as does the white variety. 
This form does not ignite spontaneously and it is not as dangerous as white phosphorous. 
It should, however, be handled with care as it does convert to the white form at some 
temperatures and it emits highly toxic fumes of the oxides of phosphorus when heated. 
The red modification is fairly stable, sublimes with a vapor pressure of 1 atm. at 417°C, and 
is used in the manufacture of safety matches, pyrotechnics, pesticides, incendiary shells, 
smoke bombs, tracer bullets, ete. White phosphorus may be made by several methods. By 
one process, tri-calcium phosphate, the essential ingredient of phosphate rock, is heated in 
the presence of carbon and silica in an electric furnace or fuel-fired blast furnace. Ele- 
mentary phosphorus is liberated as vapor and may be collected under water. If desired, 
the phosphorus vapor and carbon monoxide produced by the reaction can be oxidized at 
once in the presence of moisture or water to produce phosphoric acid—an important com- 
pound in making super-phosphate fertilizers. In recent years, concentrated phosphoric 
acids, which may contain as much as 70 to 75% P.O; content, have become of great 
importance to agriculture and farm production. World-wide demand for fertilizers has 
caused record phosphate production in recent years. Phosphates are used in the production 
of special glasses, such as those used for sodium lamps. Bone-ash, calcium phosphate, is . 
also used to produce fine china-ware and to produce mono-calcium phosphate used in bak- 
ing powder. Phosphorus is also important in the production of steels, phosphor bronze, and 
many other products. Tri-sodium phosphate is important as a cleaning agent, as a water- 
softener, and for preventing boiler scale and corrosion of pipes and boiler tubes. Organic 
compounds of phosphorus are important. 


PLATINUM (Sp. platina, silver), Pt; at. wt. 195.09; at. no. 78; m.p. 1769°C; b.p. 
3827 + 100°C; sp. gr. 21.45 (20°C); valence 1?, 2, 3, or 4. Discovered in South America by 
Ulloa in 1735 and by Wood in 1741. The metal was used by pre-Colombian Indians. 
Platinum occurs native, accompanied by small quantities of iridium, osmium, palladium, 
ruthenium, and rhodium, all belonging to the same group of metals. These are found in 
the alluvial deposits of the Ural mountains, of Colombia, and of certain western American 
states. Sperrylite (PtAs») occurring with the nickel-bearing deposits of Sudbury, Ontario, 
is the source of a considerable amount of the metal. The large production of nickel offsets 
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the fact that there is only one part of the platinum metals in two million parts of ore. 
Platinum is a beautiful silvery-white metal, when pure, and is malleable and ductile. It 
has a coefficient of expansion almost equal to that of soda-lime-silica glass, and is therefore 
used to make sealed electrodes in glass systems. The metal does not oxidize in air at any 
temperature, but is corroded by halogens, cyanides, sulfur, and caustic alkalis. It is 
insoluble in hydrochloric and nitric acid, but dissolves when they are mixed as aqua regia, 
forming chloroplatinic acid (H2PtCls), an important compound. The metal is extensively 
used in jewlery, in wire and vessels for laboratory use, and in many valuable instruments, 
including thermocouple elements. It is also used for electrical contacts, corrosion-resistant 
apparatus, and in dentistry. Platinum-cobalt alloys have magnetic properties. One such 
alloy made of 76.7% Pt and 23.3% Co, by weight, is an extremely powerful magnet that 
offers a B-H (max) almost twice that of Alnico V. Platinum resistance wires are used for 
constructing high-temperature electric furnaces. The metal is used for coating missile 
nose cones, jet engine fuel nozzles, etc., which must perform reliably for long periods of 
time at high temperatures. The metal; like palladium, absorbs large volumes of hydrogen, 
retaining it at ordinary temperatures but giving it up at red heat. In the finely divided 
state platinum is an excellent catalyst, having long been used in the contact process for 
sulfuric acid, of which it does not now have a monopoly. Fine platinum wire will glow red 
hot when placed in the vapor of methyl] alcohol. It acts here as a catalyst, converting the 
alcohol to formaldehyde. This phenomenon has been used commercially to produce 
cigarette lighters and hand warmers. Hydrogen and oxygen explode in the presence of 
platinum. The price of platinum has varied widely; more than a century ago it was used to 
adulterate gold. It was nearly eight times as valuable as gold in 1920; the present price is 
about 135 dollars/troy ounce. 


PLUTONIUM (Planet Pluto), Pu; at. no. 94; at. mass (~239); sp. gr. (a modification) 
19.84 (25°C); m.p. 639.5 + 2°C; b.p. 3235 + 19°C; valence 3, 4, 5, or 6. Plutonium was 
the second transuranium element of the actinide series to be discovered. The isotope Pu?*8 
was produced in 1940 by Seaborg, McMillan, Kennedy, and Wahl by deuteron bombard- 
ment of uranium in the 60-inch cyclotron at Berkeley, California. Plutonium also exists in 
trace quantities in naturally occurring uranium ores. It is formed in much the same manner 
as neptunium, by irradiation of natural uranium with the neutrons which are present. By 
far of greatest importance is the isotope Pu?*’, with a half-life of 24,360 years, produced 
in extensive quantities.in nuclear reactors from natural uranium: 


U238 (nyy) U239 lade Np?39 it Pu239 


Fif teen isotopes of plutonium are known. Plutonium has assumed the position of dominant 
importance among the transuranium elements because of its successful use as an explosive 
ingredient in nuclear weapons and the place which it holds as a key material in the develop- 
ment of industrial use of nuclear power. One pound is equivalent to about ten million 
kilowatt hours of heat energy. Its importance depends on the nuclear property of being 
readily fissionable with neutrons and its availability in quantity. As with neptunium and 
uranium, plutonium metal can be prepared by reduction of the trifluoride with alkaline- 
earth metals. The metal has a silvery appearance and takes on a yellow tarnish when 
slightly oxidized. It is chemically reactive. A relatively large piece of plutonium is warm to 
the touch because of the energy given off in alpha decay. Larger pieces will produce enough 
heat to boil water. The metal readily dissolves in concentrated hydrochloric acid, hydro- 
iodic acid, or perchloric acid with formation of the Put’ ion. The metal exhibits six allo- 
tropic modifications having various crystalline structures. The densities of these vary from 
15.92 to 19.84. Plutonium also exhibits four ionic valence states in aqueous solutions: Put? 
(blue lavender), Put‘ (yellow brown), PuO,*+ (pink?) and PuO2+? (pink orange). The ion 
PuO,* is unstable in aqueous solutions, disproportionating into Put? and PuO,*?; the 
B-127 


THE ELEMENTS (Continued) 


Put thus formed, however, oxidizes the PuO,+ into PuO;*?, itself being reduced to Put’, 
giving finally Put* and PuO,+?. Plutonium forms binary compounds with oxygen: PuO, 
PuO:, and intermediate oxides of variable composition; with the halides: PuF;, PuF,, 
PuCl;, PuBr;, Pul;; with carbon, nitrogen, and silicon: PuC, PuN, PuSie. Oxyhalides are 
also well known: PuOCl, PuOBr, PuOI. Because of the high rate of emission of alpha 
particles and the fact that the element is specifically absorbed by bone marrow, plutonium, 
as well as all of the other transuranium elements except neptunium, are radiological poisons 
and must be handled with special equipment and precautions. The body burden, or the 
amount that can be maintained indefinitely in an adult without producing significant body 
injury, for Pu?*® is now recommended to be 0.008 microcuries, which is equivalent to 
0.0005 micrograms. When quantities in excess of 300 g are handled, criticality must be 
considered. Plutonium standard units, consisting of about 1/2 g of plutonium metal 
sealed in a glass ampoule under a reduced argon atmosphere, are supplied by the National 
Bureau of Standards to A.E.C. licensees at about 34 dollars. 


POLONIUM (Poland, native country of Mme. Curie), Po; at. mass (~210); at. no. 84; 
m.p. 254°C; b.p. 962°C; sp. gr. (alpha modification) 9.32; valence 2, 4 or 6. First element 
discovered by Mme. Curie, in 1898, while seeking the cause of radioactivity of pitchblende 
from Joachimsthal, Bohemia. The electroscope showed it separating with bismuth. 
Polonium is also called Radium F. Polonium is a very rare natural element. Uranium ores 
contain only about 100 micrograms of the element per ton. Its abundance is only about 
0.2% of that of radium. In 1934 it was found that when natural bismuth (Bi?) was 
bombarded by neutrons, Bi?!°, the parent of polonium, was obtained. Milligram amounts 
of polonium may now be prepared this way, by using the high neutron fluxes of nuclear 
reactors. Polonium-210 is a low-melting, fairly volatile metal, 50% of which is vaporized 
in air in 45 hours at 55°C. It is an alpha-emitter with a half-life of 138.39 days. A milligram 
emits as many alpha particles as 5 grams of radium. The energy released by its decay is so 
large (27.5 calories per curie per day) that a capsule containing about half a gram reaches 
a temperature above 500°C. The capsule also presents a contact gamma-ray dose rate of 
1.2 roentgens per hour. A few curies of polonium exhibit a blue glow, caused by excitation 
of the surrounding gas. Because almost all alpha radiation is stopped within the solid 
source and its container, giving up its energy, polonium has attracted attention for uses 
as a light-weight heat source for thermoelectric power in space satellites. Twenty-seven 
isotopes of polonium are known, with atomic masses ranging from 192 to 218. Polonuim- 
210 is the most readily available. Isotopes of mass 209 (half-life of 103 yrs.) and mass 208 
(half-life of 2.9 yrs.) can be prepared by alpha, proton, or deuteron bombardment of lead 
or bismuth in a cyclotron, but these are expensive to produce. Metallic polonium has been 
prepared from polonium hydroxide and some other polonium compounds in the presence of 
concentrated aqueous or anhydrous liquid ammonia. Two allotropic modifications are 
known to exist. Polonium is readily dissolved in dilute acids, but is only slightly soluble in 
alkalis. Polonium salts of organic acids char rapidly; halide ammines are reduced to the 
metal. Polonium can be mixed or alloyed with beryllium to provide a source of neutrons. 
It has been used in devices for eliminating static charges in textile mills, etc; however, beta 
sources are more commonly used and are less dangerous. It is also used on brushes for 
removing dust from photographic films. The polonium for these is carefully sealed and 
controlled, minimizing hazards to the user. Polonium-210 is very dangerous to handle in 
even milligram or microgram amounts and special equipment and strict control is neces- 
sary. Damage arises from the complete absorption of the energy of the alpha particle into 
tissue. The maximum permissible body-burden for ingested polonium is only 0.03 micro- 
curies, which represents a particle weighing only 6.8 X 10-! grams. Weight-for-weight it 
is about 2.5 X 10" times as toxic as hydrocyanic acid. The maximum allowable concentra- 
tion for soluble polonium compounds, in air is about 2 X 10-! microcuries/cc. Polonium 
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chloride or nitrate is available commercially with an A.E.C. permit at a cost of about 
6 dollars/millicurie, plus service charges. 


POTASSIUM (English, potash—pot ashes; L. kaliwm; Arab. qali, alkali), K; at. wt. 
39.102; at. no. 19; m.p. 63.65°C; b.p. 774°C; sp. gr. 0.862 (20°C) ; valence 1. Discovered in 
1807 by Davy, who obtained it from caustic potash (KOH); this was the first metal iso- 
lated by electrolysis. The metal is the seventh most abundant and makes up about 2.4% 
by weight of the earth’s crust. Most potassium minerals are insoluble and the metal is 
obtained from them only with great difficulty. Certain minerals, however, such as sylvite, 
carnallite, langbeinite, and polyhalite are found in ancient lake and sea beds and form rather 
extensive deposits from which potassium and its salts can readily be obtained. Potash is 
mined in Germany, New Mexico, California, Utah, and elsewhere. Large deposits of 
potash, found at a depth of some 3000 ft. in Saskatchewan, promise to be important in 
coming years. Potassium is also found in the ocean, but is present only in relatively small 
amounts, compared to sodium. The greatest demand for potash has been in its use for 
fertilizers. Potassium is never found free in nature, but is obtained by electrolysis of the 
hydroxide, much in the same manner as prepared by Davy. It is one of the most reactive 
and electropositive of metals; except for lithium, it is the lightest known metal. It is soft, 
easily cut with a knife, and is silvery in appearance immediately after a fresh surface is 
exposed. It rapidly oxidizes in air and must be preserved in a mineral oil, such as kerosene. 
As with other metals of the alkali group, it decomposes in water with the evolution of 
hydrogen. It catches fire spontaneously on water. Potassium and its salts impart a violet 
color to flames. Nine isotopes of potassium are known. Ordinary potassium is composed 
of 0.0119 %K*°, a radioactive isotope with a half-life of 1.4 X 10° yrs. The radioactivity is 
only about 1/1000 that of uranium, and therefore presents no appreciable hazard. An 
alloy of sodium and potassium (Nak) is used as a heat-transfer medium. Many potassium 
salts are of utmost importance. These include the hydroxide, nitrate, carbonate, chloride, 
chlorate, bromide, iodide, cyanide, sulfate, chromate, and dichromate. Metallic potassium 
is available commercially for about 2 dollars/Ib. in quantity. 


PRASEODYMIUM (Gr. prasios, green, and didymos, twin), Pr; at. wt. 140.907; at. 
no. 59; m.p. 935°C; b.p. 3127°C; sp. gr. (a) 6.782, (8) 6.64; valence 3 or 4. In 1841 
Mosander extracted the rare earth didymia from lanthana; in 1879 Lecoq de Boisbaudran 
isolated a new earth, samaria, from didymia obtained from the mineral samarskite. Six 
years later, in 1885, von Welsbach separated didymia into two other earths, praseodymia 
and neodymia, which gave salts of different colors. As with other rare-earths, compounds of 
these elements in solution have distinctive sharp spectral absorption bands or lines, some 
of which are only a few Angstroms wide. The element occurs along with other rare-earth 
elements in a variety of minerals. Monazite and bastnaesite are the two principal commercial 
sources of the rare-earth metals. Ion-exchange techniques have led to much easier isolation 
of the rare earths and the cost has dropped greatly in the past few years. Praseodymium 
can be prepared by several methods, such as by calcium reduction of the anhydrous 
chloride or fluoride. Misch metal, used in making cigarette lighters, contains about 5% 
praseodymium metal. Praseodymium is soft, silvery, malleable, and ductile. It was pre- 
pared in relatively pure form in 1931. It is somewhat more resistant to corrosion in air 
than europium, lanthanum, cerium or neodymium, but it does develop a green oxide coat- 
ing that spalls off, when exposed to air. As with other rare earth metals is should be kept 
under a light mineral oil, or sealed in plastic. Along with other rare earths, it is widely 
used as a core material for carbon arcs used by the motion picture industry for studio 
lighting and projection. Salts of praseodymium are used to color glasses and enamels; 
when mixed with certain other materials, praseodymium produces an intense and un- 
usually clean yellow color in glass. Didymium glass, of which praseodymium is a compon- 
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ent, is a colorant for welder’s goggles. The metal (99+ % ee is priced at about 60 cents 
per gram or 13 dollars/Ib. 


PROMETHIUM (Prometheus, who, according to mythology, stole fire from heaven), 
Pm; at. no. 61; m.p. 1035°C; b.p. 2730°C; sp. gr.....; valence 3. In 1902 Branner pre- 
dicted tha existence of an element between neodymium and samarium, and this was con- 
firmed by Moseley in 1914. In 1941, workers at Ohio State University irradiated neodymium 
and praseodymium with neutrons, deuterons, and alpha particles, resp., and produced 
several new radioactivities, which most likely were those of Element 61. Wu and Segré, 
and Bethe, in 1942, confirmed the formation; however chemical proof of the production of 
Element 61 was lacking because of the difficulty in separating the rare earths from each 
other at that time. In 1945, Marinsky, Glendenin, and Coryell made the first chemical 
identification by use of ion-exchange chromatography. Their work was done by fission of 
uranium and by neutron bombardment of neodymium. Searches for the element in nature 
have been fruitless, and it now appears that promethium is completely missing from the 
earth’s crust. Fourteen isotopes of promethium, with atomic masses from 141 to 154, are 
now known. Promethium-—147, with a half-life of 2.64 yrs., is the most generally useful. 
Promethium has a specific activity of about 1 curie per milligram. It is a soft beta emitter; 
although no gamma rays are emitted, x-radiation can be generated when beta particles 
impinge on elements of a high atomic number, and care must be taken in handling it. 
Ion-exchange methods led to the preparation of about 10g of promethium from atomic 
reactor fuel processing wastes in early 1963. The element has applications as a beta source 
for thickness gages, and it can be absorbed by a phosphor to produce light. Light produced 
in this manner can be used for signs or signals that require dependable operation; it can 
be used as a nuclear-powered battery by capturing light in photocells which convert it into 
electric current. Such a battery, using Pm!47, would have a useful life of about 5 yrs. 
Promethium shows promise as a portable x-ray unit, and it may become useful as a heat 
source to provide auxiliary power for space probes and satellites. Promethium—147 is 
available to A.E.C. licensees at a cost of about $3.25 per curie in small quantities. 


PROTACTINIUM (Gr. protos, first), Pa; at. wt. (~231); at. no. 91; m.p. ~1230? 
b.p. ...3 sp. gr. 15.37 (cale.); valence 4 or 5. Soddy, Russell, and Fajans independently 
predicted the existence of eka-tantalum (also known as Uranium X,.), a new member of 
the uranium series which would occupy the vacant space just below tantalum in the 
periodic table. The element was discovered in 1917 independently by Hahn and Meitner, 
by Fajans, and by Soddy, Cranston, and Fleck. Hahn and Meitner treated pitchblende 
repeatedly with hot nitric acid, and from the insoluble residue, they separated a new radio- 
active substance, which they called protoactiniwm. The name has since been shortened to 
protactinium. In 1927 Grosse prepared Pa2Os;, and in 1934 obtained the metal. Protactin- 
ium is rarer than radium; it occurs in pitchblende to the extent of about 1 part Pa?! to 
10 million of ore. Belgian Congo ores have about 3 ppm. The metal has a bright metallic 
luster which it retains for some time in air. It has twelve known isotopes, the most common 
of which is Pr?! with a half-life of 32,480 years. Some isotopes have a very high neutron 
cross-section; others have low cross-sections. In 1959 and 1961, it was announced that the 
Great Britain Atomic Energy Authority extracted by a 12-stage process 125 gms of 99.9% 
protactinium, the world’s only stock of the metal for many years to come. The extraction 
was made from 60 tons of waste material at a cost of about 500,000 dollars. Protactinium 
is one of the rarest and most expensive natural-occurring elements. It was reported that 
this stock was being distributed to laboratories around the world at a cost of about 
$2800/gm. The element is an alpha emitter (5.0 mey), and is a radiological hazard similar 
to polonium. 
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RADIUM (L. radius, ray) Ra; at. wt. (226); at. no. 88; m.p. 700°C; b.p. <1737°C; 
sp. gr. 5?; valence 2. Radium was discovered in 1898 by M. and Mme. Curie in the pitch- 
blende or uraninite of North Bohemia, in which it occurs. There is about 1 gm. of radium in 
7 tons of pitchblende. The element was isolated in 1911 by Mme. Curie and Debierne by 
the electrolysis of a solution of pure radium chloride, employing a mercury cathode; on 
distillation in an atmosphere of hydrogen this amalgam yielded the pure metal. Originally, 
radium was obtained from the rich pitchblende ore found at Joachimsthal, Bohemia. The 
carnotite sands of Colorado furnish some radium, but richer ores are found in the Belgian 
Congo and in the Great Bear Lake region of Canada. Radium is present in all uranium 
minerals, and could be extracted, if desired, from the extensive wastes of uranium process- 
ing. Large uranium deposits are located in Ontario, New Mexico, Utah, Australia, and 
elsewhere. Radium is obtained commercially as the bromide or chloride; it is doubtful if 
any appreciable stock of the isolated element now exists. The pure metal is brilliant white 
when freshly prepared, but blackens on exposure to air, probably due to formation of the 
nitride. It exhibits luminescence, as do its salts; it decomposes in water and is somewhat 
more volatile than barium. It is a member of the alkaline-earth group of metals. Radium 
imparts a carmine red color to a flame. Radium emits alpha, beta, and gamma rays and 
when mixed with beryllium produces neutrons. Thirteen isotopes are now known; 
radium—226, the common isotope, has a half-life of 1620 yrs. One gram of radium produces 
about 0.0001 milliliter (stp) of emanation, or radon gas, per day. This is pumped from the 
radium and sealed in minute tubes, which are used in the treatment of cancer and other 
diseases. One gram of radium yields about 1000 cal. of heat per year. Radium is used in 
producing self-luminous paints, neutron sources, and in medicine for the treatment of 
disease. Some of the more recently discovered radioisotopes, such as Co®, are now being 
used in place of radium. Some of these sources are much more powerful, and others are 
safer to use. Radium loses about 1% of its activity in 25 yrs., being transformed into ele- 
ments of lower atomic weight. Lead is a final product of disintegration. The study of 
radium has greatly altered our ideas of the structure of the atom. Radium is a radiological 
hazard. (Stored radium should be ventilated to prevent build-up of radon.) Inhalation, 
injection, or body exposure to radium can cause cancer and other body disorders. The 
recommended maximum allowable concentration for total body content is 0.1 microgram 
and exposure to 2 roentgens/mo. Radium in the form of the chloride or bromide is availa- 
ble without A.E.C. permit at a cost of about 25 dollars to 50 dollars/milligram, plus 
service charges. 


RADON (from radium; called niton at first, L. nitens, shining), Rn; at. wt. (~222); 
at. no. 86; m.p. —71°C; b.p. —61.8°C; density of gas 9.73 gms/1; sp. gr. liquid 4.4 at 
— 62°C, solid 4; valence 0. The element was discovered in 1900 by Dorn, who called it 
radium emanation. In 1908 Ramsay and Gray, who named it niton, isolated the element and 
determined its density, finding it to be the heaviest known gas. It is inert and occupies the 
last place in the zero group of gases in the Periodic Table. Since 1923, it has been called 
radon. Eighteen isotopes are known. Radon-222, coming from radium, has a half-life of 
3.823 days and is an alpha emitter; radon—220, emanating naturally from thorium and 
called thoron, has a half-life of 54.5 seconds and is also an alpha emitter. Radon-219, 
emanates from actinium and is called actinon. It has a half-life of 3.92 seconds and is both 
an alpha and gamma emitter. It is estimated that every square mile of soil to a depth of 
6 inches contains about 1 gm of radium, which releases radon in tiny amounts to the 
atmosphere. On the average, one part of radon is present to 1 sextillion parts of air. At 
ordinary temperatures radon is a colorless gas; when cooled below the freezing point, 
radon exhibits a brilliant phosphorescence which becomes yellow as the temperature is 
lowered and orange-red at the temperature of liquid air. It has been reported that fluorine 
reacts with radon, forming radon fluoride. Radon is still produced for therapeutic use by a 

B-131 


THE ELEMENTS (Continued) 


few hospitals by pumping it from a radium source and sealing it in minute tubes, called 
seeds or needles, for application to patients. This practice is now largely discontinued as 
hospitals can order the seeds directly from suppliers, who make up the seeds with the 
desired activity for the day of use. Radon is available at a cost of about 4 dollars/millicurie. 
Care must be taken in handling radon, as with other radioactive materials. The main 
hazard is from inhalation of the element and its solid daughters, which are collected on dust 
in the air. The permissible level in air has been given at 10~ microcuries/milliliter. Good 
ventilation should be provided where radium, thorium, or actinium is stored to prevent 
buildup of this element. 


RHENIUM (L. Rhenus, Rhine), Re; at. wt. 186.2; at. no. 75; m.p. 3180°C; b.p. 5627°C 
(est.); sp. gr. 21.02 (20°C); valence —1, 2, 3, 4, 5, 6, 7. Discovery of rhenium is generally 
attributed to Noddack, Tacke, and Berg, who announced in 1925 they had detected the 
element in platinum ores and columbite. They also found the element in gadolinite and 
molybdenite. By working up 660 kg. of molybdenite they were able in 1928 to extract 1 gm 
of rhenium. The price in 1928 was 10,000 dollars/gm. Rhenium does not occur free in 
nature or as a compound in a distinct mineral species. It is, however, widely spread 
throughout the earth’s crust to the extent of about 0.001 ppm. Commercial rhenium in 
the U.S. today is obtained from molybdenite roaster-flue dusts obtained from copper- 
sulfide ores mined in the vicinity of Miami, Arizona, and elsewhere in Arizona and Utah. 
Some molybdenites contain from 0.002 to 0.2% rhenium. Some 100 lbs. of rhenium are now 
being produced yearly in powder and fabricated forms by one U.S. company. The total 
estimated free-world reserve of rhenium metal is 100 tons. Rhenium metal is prepared by 
reducing ammonium perrhenate with hydrogen at elevated temperatures. The element is 
silvery white with a metallic luster; its density is exceeded only by that of platinum, 
iridium, and osmium; and its melting point is exceeded only by that of tungsten and car- 
bon. It has other useful properties. The usual commercial form of the element is as a pow- 
der, but it can be consolidated by pressing and resistance-sintering in a vacuum or 
hydrogen atmosphere. This produces a compact shape in excess of 90% of the density of 
the metal. Annealed rhenium is very ductile, and can be bent, coiled, or rolled. Rhenium 
is used as an additive to tungsten and molybdenum-based alloys to impart useful proper- 
ties. It is widely used for filaments for mass spectrographs and ion gages. Rhenium- 
molybdenum alloys are superconductive at 10°K. Rhenium is also used as an electrical 
contact material as it has good wear resistance and withstands are corrosion. Thermo- 
couples made of Re-W are used for measuring temperatures up to 2200°C, and rhenium 
wire is used in photoflash lamps for photography. Rhenium powder sells for about 2 
dollars/gm or 600 dollars/lb. Fabricated rhenium strip sells for about 800 dollars to 1500 
dollars/Ib. 


RHODIUM (Gr. rhodon, rose), Rh; at. wt. 102.905; at. no. 45; m.p. 1966 + 3°C; b.p. 
3727 + 100°C; sp. gr. 12.41 (20°C); valence 2, 3, 4, or 5. Wollaston discovered rhodium in 
1803-4 in crude platinum ore he presumably obtained from South America. Rhodium 
occurs native with other platinum metals in river sands of the Urals and in North and 
South America. It is also found with other platinum metals in the copper-nickel sulfide 
ores of the Sudbury, Ontario, region. Although the quantity occurring here is very small, 
the large tonnages of nickel processed makes the recovery commercially feasible. The 
metal is silvery white and at red heat slowly changes in air to the sesquioxide. At higher 
temperatures it converts back to the element. Rhodium has a higher melting point and 
lower density than platinum. Its major use is as an alloying agent to platinum. Such alloys 
are used for furnace windings, thermocouple elements, bushings for glass fiber production, 
electrodes for aircraft spark plugs, and laboratory crucibles. It is useful as an electrical 
contact material as it has a low electrical resistance, a low and stable contact resistance, 
and is highly resistant to corrosion. Plated rhodium, produced by electroplating or 
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evaporation, is exceptionally hard and is used for optical instruments. It has a high reflect- 
ance and is hard and durable. Rhodium is also used for jewelry, for decoration, and as a 
catalyst. The present cost of rhodium in small quantities is about 7 dollars/gm or 140 
dollars/troy ounce. 


RUBIDIUM (L. rubidius, deepest red), Rb; at. wt. 85.47; at. no. 37; m.p. 38.89°C; 
b.p. 688°C; sp. gr. (solid) 1.532 (20°C), (liquid) 1.475 (39°C); valence 1, 2, 3, 4. Dis- 
covered in 1861 by Bunsen and Kirchoff in the mineral lepidolite by use of the spectroscope. 
The element is much more abundant than was thought several years ago. It is now con- 
sidered to be the 16th most abundant element in the earth’s crust. Rubidium occurs in 
pollucite, carnallite, leucite. and zinnwaldite, which contain traces up to 1%, in the form of 
the oxide. It is found in lepidolite to the extent of about 1.5%, and is recovered commer- 
cially from this source. Potassium minerals, such as those found at Searles Lake, California, 
and potassium chloride recovered from brines in Michigan also contain the element and 
are commercial sources. Rubidium can be liquid at room temperature. It is a soft, silvery- 
white metallic element of the alkali group and is the second most electropositive and 
alkaline element. It ignites spontaneously in air and reacts violently in water, setting fire 
to the liberated hydrogen. As with other alkali metals, it forms amalgams with mercury 
and it alloys with gold, cesium, sodium, and potassium. It colors a flame yellowish violet. 
It is prepared by electrolysis of the chloride or cyanide, and by other methods. It must be 
kept under a dry mineral oil or in a vacuum or inert atmosphere. Seventeen isotopes of 
rubidium are known. Natural-occurring rubidium is made of two isotopes Rb®> and Rb8’. 
Rubidium-87 is present to the extent of 27.85% in natural rubidium and is a beta emitter 
with a half-life of 6 X 10!° yrs. Ordinary rubidium is sufficiently radioactive to expose a 
photographic film in about 30 to 60 days. Rubidium forms four oxides: Rb2O, Rb2Oz:, 
Rb:O03, Rb2O4. Because rubidium can be easily ionized, it is being considered for use in 
‘Jon engines” for space vehicles; however cesium is somewhat more efficient for this 
purpose. It is also proposed for use as a working fluid for vapor turbines and for use in a 
thermoelectric generator using the magnetohydrodynamic principle where rubidium ions 
are formed by heat at high temperature and passed through a magnetic field. These con- 
duct electricity and act like an armature of a generator and cause electricity to be gen- 
erated. Rubidium is used as a getter in vacuum tubes and as a photocell component. It 
has been used in making special glasses. The present cost in small quantities is about 
7 dollars/gm (99.9%). In large quantities the cost might be less than 100 dollars/Ib. 


RUTHENIUM (L. Ruthenia, Russia), Ru; at. wt. 101.07; at. no. 44; m.p. 2250°C; 
b.p. 3900°C; sp. gr. 12.41 (20°C); valence 0,1,2,3,4,5,6,7,8. Berzelius and Osann in 1827 
examined the residues left after dissolving crude platinum from the Ural Mts. in aqua regza. 
While Berzelius found no unusual metals, Osann thought he found three new metals, one of 
which he named ruthenium. In 1844 Klaus, generally recognized as the discoverer, showed 
that Osann’s ruthenium oxide was very impure and that it contained a new metal. Klaus 
obtained 6 gms of ruthenium from the portion of crude platinum that is insoluble in aqua 
regia. A member of the platinum group, ruthenium occurs native with other members of 
the group in ores found in the Ural Mts. and in North and South America. It is also found 
along with other platinum metals in small but commercial quantities in pentlandite of the 
Sudbury, Ontario, nickel-mining region, and in pyroxinite deposits of South Africa. The 
metal is isolated commercially by a complex chemical process, the final stage of which is 
the hydrogen reduction of ammonium ruthenium chloride, which yields a powder. The 
powder is consolidated by powder metallurgy techniques or by argon-are welding. 
Ruthenium is a hard, white metal and has four crystal modifications. It does not tarnish 
at room temperatures, but oxidizes in air at about 800°C. The metal is not attacked by 
hot or cold acids or aqua regia, but when potassium chlorate is added to the solution, it 
oxidizes explosively. It is attacked by halogens, hydroxides, etc. Ruthenium can be plated 
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by electrodeposition or by thermal decomposition methods. The metal is one of the most 
effective hardeners for platinum and palladium, and is alloyed with these metals to make 
electrical contacts for severe wear resistance. A ruthenium-molybdenum alloy is said to be 
superconductive at 10.6°K. The corrosion resistance of titanium is improved a hundredfold 
by addition of 0.1% ruthenium. It is a versatile catalyst. The metal is priced at about 
4 dollars/gm or 60 dollars/troy ounce. 


SAMARIUM (Samarskite, a mineral), Sm; at. wt. 150.35; at. no. 62; m.p. 1072°C; 
b.p. 1900°C; sp. gr. (a) 7.536, (8) 7.40; valence 2 or 3. Discovered spectroscopically by its 
sharp absorption lines in 1879 by Lecog de Boisbaudran in the mineral samarskite, named 
in honor of a Russian mine official, Col. Samarski. Samarium is found along with other 
members of the rare-earth elements in many minerals, including monazite and bastnaestte, 
which are commercial sources. It occurs in monazite to the extent of 2.8%. While misch 
metal, containing about 1% of samarium metal, has long been used, samarium has not 
been isolated in relatively pure form until recent years. Ion exchange techniques have 
recently simplified separation of the rare earths from one another; more recently, electro- 
chemical deposition, using an electrolytic solution of lithium citrate and a mercury 
electrode, is said to be a simple, fast, and highly specific way to separate the rare earths. 
Samarium metal can be produced by reducing the oxide with barium or lanthanum. 
Samarium has a bright silver luster and is reasonably stable in air. Two crystal modifica- 
tions of the metal exist, with a transformation pt. at 917°C. The metal ignites in air at 
about 150°C. Seventeen isotopes of samarium exist. Samarium, along with other rare 
earths, is used for carbon-arc lighting for the motion-picture industry. The sulfide has 
excellent high-temperature stability and good thermoelectric efficiencies up to 1100°C. 
Samarium is used to dope calcium fluoride crystals for use in optical masers or lasers. 
Compounds of the metal act as sensitizers for phosphors excited in the infrared; the oxide 
exhibits catalytic properties in the dehydration and dehydrogenation of ethyl alcohol. It is 
used in infrared absorbing glass and as a neutron absorber in nuclear reactors. The metal 
is priced at about 75 cents/gm or 150 dollars/|b. 


SCANDIUM (L. Scandia, Scandinavia), Sc; at. wt. 44.956; at. no. 21; m.p. 1539°C; 
b.p. 2727°C; sp. gr. 2.992; valence 3. On the basis of the Periodic System, Mendeleev pre- 
dicted the existence of ekaboron, which would have an atomic weight between 40 of calcium 
and 48 of titanium. The element was discovered by Nilson in 1879 in the minerals euxenite 
and gadolinite, which had not yet been found anywhere except in Scandanavia. By process- 
ing 10 kg of euxenite and other residues of rare-earth minerals, Nilson was able to prepare 
about 2 gms of scandium oxide of high purity. Cleve later pointed out that Nilson’s 
scandium was identical with Mendeleev’s ekaboron. Scandium is apparently a much more 
abundant element in the sun and certain stars than here on earth. It is about the 23rd 
most abundant element in the sun compared to the 50th most abundant on earth. It is 
widely distributed on earth, occurring in very minute quantities in over 800 mineral 
species. The blue color of beryl (aquamarine variety) is said to be due to scandium. It 
occurs as a principal component in the rare mineral thortveitite, found in Scandinavia and 
Malagazy. It is also found in the residues remaining after the extraction of tungsten 
from Zinnwald wolframite, and in wiikite and bazzite. Most scandium is presently being 
recovered as a by-product of the extraction of uranium from davidite, which contains about 
0.02%, Se,03. Metallic scandium was first prepared in 1938 by Fischer, Brunger, and 
Grieneisen, who electrolyzed a eutectic melt of potassium, lithium, and scandium chlorides 
at 700-800°C. Tungsten wire and a pool of molten zine served as the electrodes in a graph- 
ite crucible. Methods of producing the metal are now somewhat more complicated. The 
production of the first pound of 99% pure scandium metal was announced in 1960 as hav- 
ing been made under a U.S. Air Force contract. Scandium is becoming more readily 
available and it is reported that many pounds of the metal have now been prepared. 
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Scandium is a silvery white metal which develops a slightly yellowish or pinkish cast upon 
exposure to air. It is relatively soft, and is reported to resemble yttrium and the rare-earth 
metals more than it resembles aluminum or titanium. It is a very light metal and has a 
higher melting point than aluminum, making it of interest to designers of space missiles. 
Scandium oxide is now being produced in quantity and is available at a cost of about 3 
dollars to 100 dollars/gm, depending on purity, quantity, and supplier. The metal is still 
relatively expensive, costing about 60 to 150 dollars or more per gram, depending on the 
purity and supplier. 


SELENIUM (Gr. Selene, moon), Se; at. wt. 78.96; at. no. 34; m.p. (gray) 217°C; b.p. 
(gray) 684.9 + 1.0°C; sp. gr. (gray) 4.79, (vitreous) 4.28; valence 2, 4, or 6. Discovered by 
Berzelius in 1817, who found it associated with tellurium, named for the earth. Selenium is 
found in a few rare minerals, such as crooksite and clausthalite. In years past it has been 
obtained from flue dusts remaining from processing copper sulfide ores, but the anode muds 
from electrolytic copper refineries now provide the source of most of the world’s selenium. 
Selenium is recovered by roasting the muds with soda or sulfuric acid, or by smelting them 
with soda and niter. Selenium exists in several allotropic forms. Three are generally 
recognized, but as many as six have been claimed. Selenium can be prepared with either an 
amorphous or crystalline structure. The color of amorphous selenium is either red, in 
powder form, or black, in vitreous form. Crystalline monoclinic selenium is a deep red; 
crystalline hexagonal selenium, the most stable variety, is a metallic gray. The element is a 
member of the sulfur family and resembles sulfur both in its various forms and in its com- 
pounds. Selenium exhibits both photovoltaic action, where light is converted directly into ~ 
electricity, and photo-conductive action, where the electrical resistance decreases with 
increased illumination. These properties make selenium useful in the production of photo- 
cells and exposure meters for photographic use, as well as solar cells. Selenium is also able 
to convert a.c. electricity to d.c., and is extensively used in rectifiers. Below its melting 
point selenium is a p-type semiconductor, and is finding many uses in electronic and solid 
state applications. It is used in Xerography for reproducing and copying documents, 
letters, etc. It is used by the glass industry to decolorize glass and to make ruby-colored 
glasses and enamels. It is also used as a photographic toner, and as an additive to stainless 
steel. Elemental selenium has been said to be practically nontoxic; however, hydrogen 
selenide and other selenium compounds are extremely toxic, and resemble arsenic in its 
physiological reactions. Hydrogen selenide in a concentration of 1.5 ppm. is intolerable to 
man. Selenium occurs in some soils in amounts sufficient to produce serious effects on 
animals feeding on plants, such as locoweed, grown in such soils. The maximum allowable 
concentration of selenium compounds in air has been recommended to be 0.1 mg/cu meter. 
Selenium is priced at about 7 dollars/Ib. It is also available in high-purity form at a 
somewhat higher cost. 


SILICON (L. silez, silicis, flint), Si; at. wt. 28.086; at. no. 14; m.p. 1410°C; b.p. 2355°C;; 
sp. gr. 2.33 (25°C); valence 4. Davy in 1800 thought silica to be a compound and not an 
element; later in 1811, Gay Lussac and Thenard probably prepared impure amorphous 
silicon by heating potassium with silicon tetrafluoride. Berzelius, generally credited with 
the discovery, in 1824 succeeded in preparing amorphous silicon by the same general 
method as used earlier, but he purified the product by removing the fluosilicates by re- 
peated washings. Deville in 1854 first prepared crystalline silicon, the second allotropic 
form of the element. Silicon is present in the sun and stars and is a principal component 
of a class of meteorites known as aerolites. It is also a component of tektites, a natural glass 
of uncertain origin, but believed by many to be meteoritic. Silicon makes up 25.7% of the 
earth’s crust, by weight, and is the second most abundant element, being exceeded only by 
oxygen. Silicon is not found free in nature, but occurs chiefly as the oxide, and as silicates. 
Sand, quartz, rock crystal, amethyst, agate, flint, jasper, and opal are some of the forms in 
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which the oxide appears. Granite, hornblende, asbestos, feldspar, clay, mica, etc. are but a 
few of the numerous silicate minerals. Silicon is prepared commercially by heating silica 
and carbon in an electric furnace, using carbon electrodes. Several other methods can be 
used for preparing the element. Amorphous silicon can be prepared as a brown powder, 
which can be easily melted or vaporized. Crystalline silicon has a metallic luster and 
grayish color. Hyper-pure silicon can be prepared by the thermal decomposition of ultra- 
pure trichlorosilane in a hydrogen atmosphere, and by a vacuum float zone process. T his 
product can be doped with boron, gallium, phosphorus, or arsenic, etc. to produce silicon 
for use in transistors, solar cells, rectifiers, and other solid-state devices which are used 
extensively in the electronics and space-age industries. Silicon is a relatively inert element, 
but it is attacked by halogens and dilute alkali. Most acids, except hydrofluoric, do not 
affect it. Silicones are important products of silicon. They may be prepared by hydrolyzing 
a silicon organic chloride, such as dimethy] silicon chloride. Hydrolysis and condensation 
of various substituted chlorosilanes can be used to produce a very great number of 
polymeric products, or silicones, ranging from liquids to hard, glass-like solids with many 
useful properties. Eleinental silicon transmits more than 95% of all wavelengths of infra- 
red, from 1.3 to 6.7 microns. Silicon is one of man’s most useful elements. In the form of 
sand and clay it is used to make concrete and brick; it is a useful refractory material for 
high-temperature work, and in the form of silicates it is used in making enamels, pottery, 
etc. Silica, as sand, is a principal ingredient of glass, one of the most inexpensive of mate- 
rials with excellent mechanical, optical, thermal, and electrical properties. Glass can be 
made in a very great variety of shapes, and is used as containers, window glass, insulators, 
and thousands of other uses. Silicon is important in plant and animal life. Diatoms in 
both fresh and salt water extract silica from the water to build up their cell walls. Silica is 
present in ashes of plants and in the human skeleton. Silicon is an important ingredient in 
steel; silicon carbide is one of the most important abrasives. Regular grade silicon (97 %) 
costs about 20 cents/Ib. Silicon 99.7% pure costs about 7 dollars/lb.; hyper-pure silicon 
may cost as much as 100 dollars/Ib. 


SILVER (Anglo-Saxon, Seolfor, siolfur), Ag (L. argentum); at. wt. 107.870; at. no. 
47; m.p. 960.8°C; b.p. 2212°C; sp. gr. 10.50 (20°C); valence 1, 2. Silver has been 
known since ancient times. It is mentioned in Genesis. Slag dumps in Asia Minor and 
on islands in the Aegean Sea indicate that man learned to separate silver from lead as 
early as 3000 B.C. Silver occurs native and in ores, such as argentite (AgS) and horn 
silver (AgCl); lead, lead-zinc, copper, gold, and copper-nickel ores are principal sources. 
Silver is also recovered during electrolytic refining of copper. Commercial fine silver 
contains at least 99.90% silver. Purities of 99.999+-% are available commercially. Pure 
silver has a brilliant white metallic luster. It is a little harder than gold and is very 
ductile and malleable, being exceeded only by gold, and perhaps palladium. Pure 
silver has the highest electrical and thermal conductivity of all metals, and possesses 
the lowest contact resistance. It is stable in pure air and water, but tarnishes when ex- 
posed to ozone, hydrogen sulfide, or air containing sulfur. The alloys of silver are 
important. Sterling silver is used for jewelry, silverware, etc. where appearance is 
paramount. This alloy contains 92.5% silver, the remainder being copper or some other 
metal, Silver is of utmost importance in photography—about 30% of theU.S. industrial 
consumption going into this application. It is used for dental alloys. Silver is used in 
making solder and brazing alloys, electrical contacts, and high capacity silver—zinc 
and silver—cadmium batteries. Silver paints are used for making printed circuits. It is 
used in mirror production and may be deposited on glass or metals by chemical deposition, 
electrodeposition, or by evaporation. When freshly deposited, it is the best reflector of 
visible light known, but it rapidly tarnishes and loses much of its reflectance. It is a poor 
reflector of ultraviolet. Silver chloride has interesting optical properties as it can be made 
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transparent; it also is a cement for glass. Silver nitrate, or lunar caustic, the most important 
silver compound, is used in photography and medicine. The price of silver was fixed by 
the U.S. Treasury at 71 cents/tr. oz. in 1939 and at 90.5 cents in 1946. In November 1961 
the U.S. Treasury suspended sales of nonmonetized silver. The return to a free market has 
caused price fluctuations up to $1.28/tr. oz. The free world consumption of this valuable 
element in recent years has greatly exceeded the output. 


SODIUM (English, soda; Medieval Latin, sodanum, headache remedy), Na (L. natrium); 
at. wt. 22.9898; at. no. 11; m.p. 97.81 + 0.03°C; b.p. 892°C; sp. gr. 0.971 (20°C); valence 1. 
Long recognized in compounds, first isolated by Davy in 1807 by electrolysis of caustic 
soda. Sodium is present in fair abundance in the sun and stars. The D lines of sodium are 
among the most prominent in the solar spectrum. Sodium is the sixth most abundant ele- 
ment on earth, comprising about 2.6% of the earth’s crust; it is the most abundant of the 
alkali group of metals of which it is a member. The most common compound is sodium 
chloride, but it occurs in many other minerals, such as soda niter, cryolite, amphibole, zeolite, 
sodalite, etc. It isa very reactive element and is never found free in nature. It is now obtained 
commercially by the electrolysis of absolutely dry fused sodium chloride. This method is 
much cheaper than that of electrolyzing sodium hydroxide, as was used several years ago. 
Sodium is a soft, bright, silvery metal which floats on water, decomposing it with the 
evolution of hydrogen and the formation of the hydroxide. It may or may not ignite 
spontaneously on water, depending on the amount of oxide and metal exposed to the water. 
It normally does not ignite in air at temperatures below 115°C. Sodium should be handled 
with respect as it can be dangerous when improperly handled. Metallic sodium is vital in 
the manufacture of sodamide and sodium cyanide, sodium peroxide, and sodium hydride. 
It is used in preparing tetraethy] lead, in the reduction of organic esters, and in the prepara- 
tion of organic compounds. The metal may be used to improve the structure of certain 
alloys, to descale metal, to purify molten metals, and as a heat transfer agent. An alloy of 
sodium with potassium, Nak, is also an important heat transfer agent. Sodium compounds 
are important to the paper, glass, soap, textile, petroleum, chemical and metal industries. 
Soap is generally a sodium salt of certain fatty acids. Among the many compounds that 
are of the greatest industrial importance are: common salt (NaCl), soda ash (Na,COs), 
baking soda (NaHCOs), caustic soda (NaOH), Chile saltpeter (NaNO3;), di- and tri- 
sodium phosphates, sodium thiosulfate (hypo, NaxS203:5H.2O), and borax (Na2B4,07:10H20). 
Metallic sodium is priced at about 15 to 20 cents/Ib. in quantity. On a per cubic inch basis, 
it is the cheapest of all metals. 


STRONTIUM (Strontian, town in Scotland), Sr; at. wt. 87.62; at. no. 38; m.p. 769°C; 
b.p. 13884°C; sp. gr. 2.54; valence 2. Discovered by Davy by electrolysis in 1808. Strontium 
is found chiefly as celestite (SrSO.4) and strontianite (SrCO3). The metal can be prepared by 
electrolysis of the fused chloride mixed with potassium chloride, or is made by reducing 
strontium oxide with aluminum in a vacuum at a temperature at which strontium distills 
off. Three allotropic forms of the metal exist, with transition points at 235°C and 540°C. 
Strontium is softer than calcium and decomposes water more vigorously. It does not 
absorb nitrogen below 380°C. It should be kept under kerosene to prevent oxidation. 
Freshly cut strontium has a silvery appearance, but rapidly turns a yellowish color with 
the formation of the oxide. The finely divided metal ignites spontaneously in air. Volatile 
strontium salts impart a beautiful crimson color to flames, and these salts are used in 
pyrotechnics. Strontium has sixteen isotopic forms. Of greatest importance is Sr°° with a 
half-life of 28 yrs. It is a product of nuclear fallout and presents a health problem. This 
isotope is one of the best long-lived high-energy beta emitters known, and is used in SNAP 
devices (Systems for Nuclear Auxiliary Power). These devices hold promise for use in 
space vehicles, remote weather stations, navigational buoys, etc. where a light-weight, 
long-lived, nuclear-electric power source is needed. Strontium hydroxide, has been used in 
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sugar refining; however lime is replacing its use as it is cheaper. Strontium titanate is an 
interesting optical material as it has an extremely high refractive index and an optical 
dispersion greater than that of diamond. It has been used as a gemstone, but it is very soft. 
It does not occur naturally. The applications of strontium are similar to those of barium 
and calcium, but there are few advantages and the cost is much higher. Strontium metal 
costs about 6 to 8 dollars/Ib. 


SULFUR (Sanskrit, sulvere; L. sulphurium), S; at. wt. 32.064; at. no. 16; m.p. (rhombic) 
112.8°C, (monoclinic) 119.0°C; b.p. 444.6°C; sp. gr. (rhombic) 2.07, (monoclinic) 1.957 
(20°C); valence 2, 4, or 6. Known to the ancients; referred to in Genesis as brimstone. 

‘Sulfur is found in meteorites. A dark area near the crater Aristarchus on the moon has 
been studied by R. W. Wood with ultraviolet light. This study suggests strongly that it is a 
sulfur deposit. Sulfur occurs native in the vicinity of voleanoes and hot springs. It is widely 
distributed in nature as cron pyrites, galena, sphalerite, cinnabar, stibnite, gypsum, epsom 
salts, celestite, barite, etc. Sulfur is commercially recovered from wells sunk into the salt 
domes along the Gulf Coast of the U.S. It is obtained from these wells by the Frasch 
process, which forces heated water into the wells to melt the sulfur, which is then brought 
to the surface. Sulfur also occurs in natural gas and petroleum crudes and must be re- 
moved from these products. Formerly this was done chemically, which wasted the sulfur. 
New processes now permit recovery, and these sources promise to be very important. 
Large amounts of sulfur are being recovered from Alberta gas fields. Sulfur is a pale yellow, 
odorless, brittle solid, which is insoluble in water, but soluble in carbon disulfide. In every 
state, whether gas, liquid, or solid, elemental sulfur occurs in more than one allotropic form 
or modification; these present a confusing multitude of forms whose relations are not yet 
fully understood. Amorphous or ‘‘plastic’”’ sulfur is obtained by fast cooling of the erystal- 
line form. Recent x-ray studies indicate that amorphous sulfur may have a helical struc- 
ture with eight atoms per spiral. Crystalline sulfur seems to be made of rings, each con- 
taining eight sulfur atoms, which fit together to give a normal x-ray pattern. Nine isotopic 
forms of sulfur exist. Four occur in natural sulfur, none of which is radioactive. A finely 
divided form of sulfur, known as flowers of sulfur, is obtained by sublimation. Sulfur 
readily forms sulfides with many elements. Sulfur is a component of black gunpowder, is 
used in the vulcanization of natural rubber, and is used as a fungicide. A tremendous 
tonnage is used to produce sulfuric acid, the most important manufactured chemical. It 
is used in making sulfite paper and other papers, is used as a fumigant, and in the bleaching 
of dried fruits. The element is a good electrical insulator. Organic compounds containing 
sulfur are very important. Sulfur is available in purities of 99.999-+ % at about 50 dollars /Ib. 


TANTALUM (Gr. Tantalos, mythological character—father of Niobe), Ta; at. wt. 
180.948; at. no. 73; m.p. 2996°C; b.p. 5425 + 100°C; sp. gr. 16.6; valence 2?, 3, 4?, or 5. 
Discovered in 1802 by Ekeberg, but many chemists thought niobium and tantalum were 
identical elements until Rose, in 1844, and Marignac, in 1866, indicated and showed that 
niobic and tantalic acids were two different acids. The early investigators only isolated 
the impure metal. The first relatively pure ductile tantalum was produced by von Bolton 
in 1903. Tantalum occurs principally in the mineral colwmbite-tantalite (Fe, Mn) (Nb, 
Ta)2O¢. Separation of tantalum from niobium requires several complicated steps. Several 
methods are commercially used to produce the element including: electrolysis of molten 
potassium fluotantalate, reduction of potassium fluotantalate with sodium, or reacting 
tantalum carbide with tantalum oxide. Tantalum is a gray, heavy, and very hard metal. 
When pure, it is ductile and can be drawn into fine wire, which is used as a filament for 
evaporating metals, such as aluminum. Tantalum is almost completely immune to chem- 
ical attack at temperatures below 150°C, and is attacked only by hydrofluoric acid, acidic 
solutions containing the fluoride ion, and free sulfur trioxide. Alkalis attack it only slowly. 
At higher temperatures, tantalum becomes much more reactive. The element has a melt- 
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ing point exceeded only by tungsten and rhenium. Tantalum is used to make a variety of 
alloys with desirable properties, such as high-melting point, high strength, good ductility, 
etc. The metal has good “gettering”’ ability at high temperatures, and tantalum oxide 
films are stable, and have good rectifying and dielectric properties. Tantalum is used to 
make electrolytic capacitors, lightning arrestors, and surge suppressors. The metal is 
widely used to fabricate chemical process equipment, nuclear reactors, aircraft and missile 
parts, and surgical equipment. Tantalum oxide is used to make special glass with a high 
index of refraction for camera lenses. The metal has many other uses. The metal in pow- 
dered form costs about 35 dollars/lb. Sheet tantalum and fabricated forms are more 
expensive. 


TECHNETIUM (Gr. technetos, artificial), Tc; at. wt. (~98); at. no. 43; m.p. 2200 + 
50°C; sp. gr. 11.50 (cale.); valence 3?, 4, 6, or 7. Element 43 was predicted on the basis of 
the periodic table, and was erroneously reported as having been discovered in 1925, at 
which time it was named masuriwm. The element was actually discovered by Perrier and 
Segré in Italy in 1937. It was found in a sample of molybdenum, bombarded by deuterons 
in the Berkeley cyclotron, which E. Lawrence sent to these investigators. Technetium was 
the first element to be produced artificially. Since its discovery, searches for the element 
in terrestrial materials have been made without success. If it does exist, the concentration 
must be very small. Surprisingly, it has been found in the spectrum of 8, M, and N type 
stars, and its presence in stellar matter is leading to new theories of the production of 
heavy elements in the stars. Fourteen isotopes of technetium, with atomic masses ranging 
from 92 to 105, are known. Tc*” has a half-life of 2.6 X 10° yrs. Tc%* has a half-life of 
1.5 X 108 yrs. The isotope Tc*™, with a half-life of 60 days, is useful for tracer work, as 
it produces energetic gamma rays. Technetium has been produced in sufficient quantities 
to allow isolation of the metal, and production is now said to be in excess of 400 gms./ 
month. The metal was first prepared by passing hydrogen gas at 1100°C over Te2S:. It 
has since been prepared by heating ammonium pertechnetate and ammonium sulfate in 
hydrogen gas at 500-600°C. Technetium is a silvery-gray metal that tarnishes slowly in 
moist air. Until 1960, technetium was available only in small amounts and the price was 
as high as 2800 dollars per gm. In 1962 it was offered commercially to holders of A.E.C. 
permits at a price of 90 dollars/gm. Technetium dissolves in nitric acid, aqua regia, and 
conc. sulfuric acid, but is not soluble in hydrochloric acid of any strength. The element is 
a remarkable corrosion inhibitor for steel. It is reported that mild carbon steels may be 
effectively protected by as little as 5 ppm of KTcO, in aerated distilled water at tempera- 
tures up to 250°C. The metal is an excellent superconductor at 11°K and below. 


TELLURIUM UL. tellus, earth), Te; at. wt. 127.60; at. no. 52; m.p. 449.5 + 0.3°C; 
b.p. 989.8 + 3.8°C; sp. gr. 6.24 (20°C); valence 2, 4, or 6. Discovered by Miller von 
Reichenstein in 1782; named by Klaproth in 1798. Tellurium is occasionally found native, 
but is more often found as the telluride of gold and other metals. It is recovered commer- 
cially from the anode muds produced during the electrolytic refining of blister copper. 
Crystalline tellurium has a silvery white appearance, and when pure exhibits a metallic 
luster. It is brittle and easily pulverized. Amorphous tellurium is formed by precipitating 
tellurium from a solution of telluric or tellurous acid. Whether this form is truly amor- 
phous, or made of minute crystals, is open to question. Tellurium is a p-type semicon- 
ductor, and shows greater conductivity in certain directions, depending on alignment of 
the atoms. Its conductivity increases slightly with exposure to light. It can be doped with 
silver, copper, gold, tin, or other elements. In air, tellurium burns with a greenish-blue 
flame, forming the dioxide. Molten tellurium corrodes iron, copper, and stainless steel. 
Tellurium and its compounds are probably toxic and should be handled with care. Work- 
men exposed to as little as 0.01 mg/cu meter of air, or less, develop ‘“‘tellurium breath,” 
which has a garlic-like odor. Twenty-two isotopes of tellurium are known, with atomic 
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masses ranging from 114 to 135. Tellurium improves the machinability of stainless steel, 
and its addition to lead decreases the corrosive action of sulfuric acid to lead and improves 
its strength and hardness. Tellurium is used in ceramics. Bismuth telluride has been used 
in thermoelectric devices. One such device, using two Bi-Te semiconductors, is reportedly 
capable of freezing or boiling water in seconds with the power from two flash-light batteries. 
The unit is said to be capable of bringing the temperature down to —75°C, using only two 
amperes of current. Tellurium with a purity of 99.5% costs about 4 dollars/lb. It is also 
available with purities of 99.999+ %. 


TERBIUM (Ytterby, village in Sweden), Tb; at. wt. 158.924; at. no. 65; m.p. 1356°C; 
b.p. 2800°C; sp. gr. 8.272; valence 3, 4. Discovered by Mosander in 1843. Terbium is a 
member of the lanthanide or “rare earth” group of elements. It is found in certte, gadolinite, 
and other minerals along with other rare earths. It is recovered commercially from mona- 
zite in which it is present to the extent of 0.03% Terbium has been isolated only in recent 
years with the development of ion-exchange techniques for separating the rare-earth ele- 
ments. As with other rare earths, it can be produced by reducing the anhydrous chloride 
or fluoride with calcium metal in a tantalum crucible. Calcium and tantalum impurities 
can be removed by vacuum remelting. Other methods of isolation are possible. Terbium 
is reasonably stable in air. It is a silvery gray metal, and is malleable, ductile and soft 
enough to be cut with a knife. Two crystal modifications exist; eighteen isotopes with 
atomic masses ranging from 147 to 164 are recognized. The oxide is a chocolate or dark 
maroon color. Sodium terbium borate is used as a laser material and emits coherent light 
at 5460A. Terbium is used to dope calcium fluoride, calcium tungstate, and strontium 
molybdate, used in solid-state devices. There are few other uses yet found for terbium. 
The element is priced at about 4 dollars/gm or 750 dollars/Ib. 


THALLIUM (Gr. thallos, a green shoot or twig), Tl; at. wt. 204.37; at. no. 81; m.p. 
303.5°C; b.p. 1457 + 10°C; sp. gr. 11.85 (20°C); valence 1 or 3. Discovered spectroscopi- 
cally in 1861 by Crookes. The element was named after the beautiful green spectral line, 
which identified the element. The metal was isolated both by Crookes and Lamy in 1862 
about the same time. Thallium occurs in crooksite, lorandite, and hutchinsonite. It is also 
present in pyrites and is recovered from the roasting of this ore in connection with the 
production of sulfuric acid. It is also obtained from the smelting of lead and zinc ores. 
Extraction is somewhat complex and depends on the source of the thallium. When freshly 
exposed to air thallium exhibits a metallic luster, but soon develops a bluish gray tinge, 
resembling lead in appearance. A heavy oxide builds up on thallium if left in air, and in 
the presence of water the hydroxide is formed. The metal is very soft and malleable. It 
can be cut with a knife. Twenty isotopic forms of thallium, with atomic masses ranging 
from 191 to 210 are recognized. The element and its compounds are toxic and should be 
carefully handled. Contact of the metal with the skin is dangerous, and when melting the 
metal, adequate ventilation should be provided. The maximum allowable concentration 
of soluble thallium compounds in air is 0.1 mg/cu meter. Thallium sulfate is widely em- 
ployed as a rodenticide and ant killer. It is odorless and tasteless, giving no warning of 
its presence. The electrical conductivity of thallium sulfide changes with exposure to 
infrared light and this compound is used in photocells. Thallium bromide-iodide crystals 
have been used as infrared detectors. Thallium has been used, with sulfur or selenium 
and arsenic, to produce low melting glasses which become fluid between 125 and 150°C. 
These glasses have properties at room temperatures similar to ordinary glasses and are 
said to be durable and insoluble in water. Thallium oxide has been used to produce glasses 
with a high index of refraction. A mercury-thallium alloy, which forms a eutectic at 8.5% 
thallium, is reported to freeze at —60°C, some 20°C below the freezing point of mercury. 
Commercial thallium metal costs about 8 dollars/Ib. It is available also in high-purity form. 
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THORIUM (Thor, Scandinavian god of war), Th; at. wt. 232.038; at. no. 90; m.p. 
~1700°C; b.p. ~4000°C; sp. gr. ~11.66; valence 4. Discovered by Berzelius in 1828. 
Thorium occurs in thorite (ThSiO«) and in thorianite (ThO, + UO.). Large deposits of 
thorium minerals have been reported in New England and elsewhere, but these have not 
yet been exploited. Thorium is now thought to be about three times as abundant as ura- 
nium and about as abundant as lead or molybdenum. The metal is fissionable and is a 
source of nuclear power. There is probably more energy available for use from thorium 
in the minerals of the earth’s crust than from both uranium and fossil fuels. Thorium is 
recovered commercially from the mineral monazite, which contains from 3 to 9% ThO, 
along with most rare-earth minerals. Several methods are available for producing thorium 
metal; it can be obtained by reducing thorium oxide with calcium; by electrolysis of an- 
hydrous thorium chloride in a fused mixture of sodium and potassium chlorides; by cal- 
cium reduction of thorium tetrachloride mixed with anhydrous zinc chloride; and by 
reduction of thorium tetrachloride with an alkali metal. When pure, thorium is a silvery- 
white metal which is air-stable and retains its luster for several months. When contami- 
nated with the oxide, thorium slowly tarnishes in air, becoming gray and finally black. 
The physical properties of thorium are greatly influenced by the degree of contamination 
with the oxide. For this reason, values for the melting point and specific gravity are still 
in question. The purest specimens contain several tenths of a per cent of the oxide. 
Thorium oxide has a melting point of 3300°C and is the highest of all oxides. Only a few 
elements, such as tungsten, and a few compounds, such as tantalum carbide, have higher 
melting points. Thorium is slowly attacked by water, but does not dissolve readily in most 
common acids, except hydrochloric. Powdered thorium metal is often pyrophoric and 
should be carefully handled. When heated in air, thorium turnings ignite and burn bril- 
liantly with a white light. The principal use of thorium has been in the preparation of the 
Welsbach mantle, used for portable gas lights. These mantles, consisting of thorium oxide 
with about 1% cerium oxide and other ingredients, glow with a dazzling light when heated 
in a gas flame. Thorium is an important alloying element in magnesium, imparting high 
strength and creep resistance at elevated temperatures. Because thorium has a low work- 
function and high electron emission, it is used to coat tungsten wire used in electronic 
equipment. The oxide is also used to control the grain size of tungsten used for electric 
lamps; it is also used for high-temperature laboratory crucibles. Thirteen isotopes of 
thorium are known, all of which are radioactive. Thorium—232 occurs naturally and has 
a half-life of 1.41 X 10!° yrs. It is an a, B and y emitter. It is sufficiently radioactive to 
expose a photographic film in a few hours. Thorium can be used as a nuclear fuel, but has 
not received the attention of uranium, due to the demand for plutonium. Thorium disinte- 
grates with the production of thoron (radon??°), which is an alpha emitter and presents a 
radiation hazard. Good ventilation of areas where thorium is stored or handled is there- 
fore recommended. Thorium and its compounds are subject to licensing and control by the 
U.S. Atomic Energy Commission. In small lots, thorium metal costs about 2 dollars/gm. 


THULIUM (Thule, the earliest name for Scandinavia), Tm; at. wt. 168.934; at. no. 69; 
m.p. 1545°C; b.p. 1727°C; sp. gr. 9.332; valence 2,3. Discovered in 1879 by Cleve. Thulium 
occurs in small quantities along with other rare earths in a number of minerals. It is ob- 
tained commercially from monazite, which contains about 0.007 % of the element. Thulium 
is the least abundant of the rare-earth elements, but with new sources recently discovered, 
it is now considered to be about as rare as silver, gold, or cadmium. Ion-exchange tech- 
niques have recently permitted much easier separation of the rare earths, with much lower 
costs. Thulium metal, only a few years ago, was not obtainable at any cost; in 1950 the 
oxide sold for 450 dollars/gm. The oxide is now available, however, for 2 dollars/gm in 
lb. quantities. Thulium can be isolated by reduction of the oxide with lanthanum metal 
or by calcium reduction of the anhydrous fluoride. The pure metal has a bright, silvery 
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luster. It is reasonably stable in air, is soft, malleable and ductile, and can be cut with a 
knife. Sixteen isotopes are known, with atomic masses ranging from 161 to 176. Because 
of the relatively high price of the metal, thulium has not yet found many practical appli- 
cations. Thulium metal costs about 7 dollars/gm or 2000 dollars lb. 


TIN (Anglo-Saxon, tin), Sn (L. stannum); at. wt. 118.69; at. no. 50; m.p. 231.89; b.p. 
2270°C; sp. gr. (gray) 5.75, (white) 7.31; valence, 2, 4. Known to the ancients. Tin is found 
chiefly in cassiterite (SnO»). Most of the world’s supply comes from Malaya, Bolivia, Indo- 
nesia, the Congo, Thailand, and Nigeria. The U.S. produces almost none, although occur- 
rences have been found in Alaska and California. Tin is obtained by reducing the ore 
with coal in a reverberatory furnace. Ordinary tin is a silvery white metal, is malleable, 
somewhat ductile, and has a highly crystalline structure. Due to the breaking of these 
crystals, a ‘tin cry” is heard when a bar is bent. The element has two or perhaps 
three allotropic forms. On warming, gray or @ tin, with a cubic structure, changes at 
13.2°C into white or @ tin, the ordinary form of the metal. White tin has a tetragonal 
structure. Some authorities believe a y form exists between 161°C and the melting point; 
however other authorities discount its existence. When tin is cooled below 13.2°C, it 
changes slowly from white to gray. This change is affected by impurities, such as alu- 
minum and zinc, and can be prevented by small additions of antimony or bismuth. This 
change from the a to 8 form is called “the tin pest.’’ There are few if any uses for gray 
tin. Tin takes a high polish and is used to coat other metals to prevent corrosion or other 
chemical action. Such tin plate over steel is used in the so-called tin can for preserving 
food. Alloys of tin are very important. Soft solder, type metal, fusible metal, pewter, 
bronze, bell metal, Babbitt metal, White metal, die casting alloy, and phosphor bronze 
are some of the important alloys using tin. Tin resists distilled, sea, and soft tap water, 
but is attacked by strong acids, alkalis, and acid salts. Oxygen in solution accelerates the 
attack. When heated in air, tin forms SnO», which is feebly acid, forming stannate salts 
with basic oxides. The most important salt is the chloride (SnCl2.H2O), which is used as 
a reducing agent and as a mordant in calico printing. Tin salts sprayed onto glass are 
used to produce electrically conductive coatings on the glass. These have beer. used 
for panel lighting and for frost-free windshields. Of recent interest is a crystalline tin- 
niobium alloy that is superconductive at very low temperatures. This promises to be 
important in the construction of superconductive magnets that generate enormous field 
strengths, but use practically no power. Such magnets, made of tin-niobium wire, weigh 
but a few pounds and will produce magnetic fields, when started with a small battery, 
that are comparable to that of a 100-ton electromagnet operated continuously with a large 
power supply. 


TITANIUM (L. Titans, the first sons of the Earth, myth.), Ti; at. wt. 47.90; at. no. 22; 
m.p. 1675°C; b.p. 8260°C; sp. gr. 4.54; valence 2, 3, or 4. Discovered by Gregor in 1791; 
named by Klaproth in 1795. Impure titanium was prepared by Nilson and Pettersson in 
1887; however the pure metal (99.9%) was not made until 1910 by Hunter by heating 
TiCl, with sodium in a steel bomb. Titanium is present in meteorites and in the sun. 
Titanium oxide bands are prominent in the spectra of M Type stars. The element is the 
ninth most abundant in the crust of the earth. Titanium is almost always present in 
igneous rocks and in the sediments derived from them. It occurs in the. minerals rutile, 
ilmenite, and sphene, and is present in titanates and in many iron ores. Titanium is present 
in the ash of coal, in plants, and in the human body. The metal was a laboratory curiosity 
until Kroll, in 1946, showed that titanium could be produced commercially by reducing 
titanium tetrachloride with magnesium. This method is largely used for producing the 
metal today. The metal can be purified by decomposing the iodide. Titanium, when pure, 
is a lustrous, white metal. It has a low density, good strength, is easily fabricated, and 
has excellent corrosion resistance. It is ductile only when it is free of oxygen. The metal 
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burns in air and is the only element that burns in nitrogen. Titanium is resistant to dilute 
sulfuric and hydrochloric acid, most organic acids, moist chlorine gas, and chloride solu- 
tions. The metal is dimorphic. The hexagonal a form changes to the cubic 8 form very 
slowly at about 880°C. The metal combines with oxygen at red heat, and with chlorine 
at 500°C. Titanium is important as an alloying agent with aluminum, molybdenum, 
manganese, iron, and other metals. Alloys of titanium are principally used for aircraft 
and missiles where light-weight, strength, and ability to withstand extremes of tempera- 
ture are important. The metal has excellent resistance to sea water and is used for pro- 
peller shafts, rigging, and other parts of ships exposed to salt water. A titanium anode, 
coated with platinum has been used to provide cathodic protection from corrosion by salt 
water. Titanium metal is considered to be physiologically inert. When pure, titanium 
dioxide is relatively clear and has an extremely high index of refraction with an optical 
dispersion higher than diamond. It is produced artificially for use as a gemstone, but it 
is relatively soft. Star sapphires and rubies exhibit their asterism as a result of the pres- 
ence of TiO». Titanium dioxide is extensively used for both house paint and artist’s paint, 
as it is permanent and has good covering power. The price of commercial titanium metal 
is about 6 to 7 dollars/Ib. 


TUNGSTEN (Swedish, tung sten, heavy stone); also known as WOLFRAM (from 
wolframite, said to be named from wolf rahm or spumi lupi, because the ore interfered 
with the smelting of tin and was supposed to devour the tin), W; at. wt. 183.85; at. no. 
74; m.p. 3410 + 20°C; b.p. 5927°C; sp. gr. 19.3 (20°C); valence 2, 3, 4, 5, or 6. In 1779 
Peter Woulfe examined the mineral now known as wolframite and concluded it must con- 
tain a new substance. Scheele, in 1781, found that a new acid could be made from tung 
sten (a name first applied about 1758 to a mineral now known as scheelite). Scheele and 
Bergman suggested the possibility of obtaining a new metal by reducing this acid. The 
de Elhuyar brothers found an acid in wolframite in 1783 that was identical to the acid of 
tung sten (tungstic acid) of Scheele, and in that year they succeeded in obtaining the ele- 
ment by reduction of this acid with charcoal. Tungsten occurs in wolframite, (Fe, Mn)WO,; 
scheelite, CaWO.; huebnerite, MnWO,; and ferberite, FeWO.. Important deposits of tung- 
sten occur in Nevada, California, North Carolina, China, Korea, Bolivia, U.S.S.R., and 
Portugal. The metal is obtained by reducing tungstic oxide with hydrogen, carbon, car- 
bonaceous gases, or calcium. Pure tungsten is a steel gray to tin-white metal. Very pure 
tungsten can be cut with a hacksaw, and can be forged, spun, drawn, and extruded. The 
impure metal is brittle and can be worked only with difficulty. Tungsten has the highest 
melting point and lowest vapor pressure of all metals, and at temperatures over 1650°C 
has the highest tensile strength. The metal oxidizes in air and must be protected at ele- 
vated temperatures. It has excellent corrosion resistance and is attacked only slightly by 
most mineral acids. The thermal expansion is about the same as boro-silicate glass, which 
makes the metal useful for glass-to-metal seals. Tungsten and its alloys are used exten- 
sively for filaments for electric lamps, electron and television tubes, and for metal evapo- 
ration work; for electrical contact points for automobile distributors; x-ray targets; wind- 
ings and heating elements for electrical furnaces; and for numerous space missile and 
high-temperature applications. High-speed tool steels, Hastelloys, Stellite, and many other 
alloys contain tungsten. Tungsten carbide is of great importance to the metalworking, 
mining, and petroleum industries. Calcium and magnesium tungstates are widely used in 
fluorescent lighting; other salts of tungsten are used in the chemical, pigment, and tanning 
industries. Tungsten disulfide is a dry, high-temperature lubricant, stable to 500°C. 


URANIUM (Planet Uranus), U; at. wt. 238.03; at. no. 92; m.p. 1132.3 + 0.8°C; b.p. 
3818°C; sp. gr. ~18.95; valence 3, 4, 5, or 6. Yellow-colored glass, containing more than 
1% uranium oxide and dating back to 79 A.D., has been found near Naples, Italy. Klap- 
roth recognized an unknown element in pitchblende and attempted to isolate the metal 
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in 1789. The metal apparently was first isolated in 1841 by Peligot, who reduced the an- 
hydrous chloride with potassium. Uranium is not as rare as it was once thought. It is now 
considered to be more plentiful than mercury, antimony, silver, or cadmium, and is about 
as abundant as molybdenum or arsenic. It occurs in numerous minerals, such as pztch- 
blende, uraninite, carnotite, autunite, wranophane, davidite, and tobernite. It is also found 
in phosphate rock, lignite, monazite sands, and can be recovered commercially from these 
sources. The A.E.C purchases uranium in the form of acceptable concentrates at an estab- 
lished price of $8/lb. of U;0s. This incentive program has greatly increased the known 
uranium reserves. Uranium can be prepared by reducing a uranium halide, such as UF, 
with magnesium or calcium. The metal can also be produced by electrolysis of KUFs or 
UF,, dissolved in a molten mixture of CaCl,-NaCl. High-purity uranium can be prepared 
by the thermal decomposition of uranium halides on a hot filament. Uranium exhibits 
three crystallographic modifications as follows: 
007°C. 115.0 
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Uranium is a heavy, silvery white metal, which is pyrophoric when finely divided. It is 
a little softer than steel, and is attacked by cold water in a finely divided state. In air, 
the metal becomes coated with a layer of oxide. Acids dissolve the metal, but it is unaf- 
fected by alkalis. Uranium has fourteen isotopes, all of which are radioactive. Natural- 
occurring uranium contains 99.28% U*’, 0.71% U?**, and 0.0058% U***. It is sufficiently 
radioactive to expose a photographic plate in an hour or so. U8, with a half-life of 
4.5 X 10° years, has been used to estimate the age of igneous rocks. The origin of ura- 
nium, the highest member of the natural-occurring elements is not clearly understood, 
although it may be presumed to be a decay product of elements of higher atomic weight, 
which are produced only by artificial means on earth. Uranium is of great importanceas 
a basic nuclear fuel. U***, the only natural-occurring fissionable material, can be separated 
from U?** by gaseous diffusion processes and by other methods. U2%8 can be converted to 
fissionable plutonium by the following reactions: 


92U788 + neutron — 92.U289 + y 
92289 > 9,N p29 + electron 
g3Np?39 — 9,Pu23* + electron. 


One pound of completely fissioned uranium has the fuel value of over 1500 tons of coal. 
Uranium, to be used as a nuclear fuel, must be ‘‘enriched”’ by increasing the percentage 
of U**> present in a given sample. It is supplied for this purpose in the form of the un- 
alloyed or alloyed metal, or it may be furnished as the oxide, as a compound dissolved in 
water or a fused salt, or as a liquid-metal solution. Uranium in the U.S.A. is under con- 
trol of the Atomic Energy Commission. New uses are being explored for “depleted’’ ura- 
nium (i.e. uranium with the percentage of U2*> lowered or removed); however, it has found 
relatively few applications. Uranium metal is used for x-ray targets for production of high- 
energy x-rays; the nitrate has been used as photographic toner; and the acetate is used in 
analytical chemistry. Uranium salts have also been used for producing yellow “vaseline” 
glass and glazes. Uranium and its compounds are highly toxic, both from a chemical and 
radiological standpoint. Finely divided uranium metal, being pyrophoric, presents a fire 
hazard. The maximum recommended allowable concentration of soluble uranium com- 
pounds in air (based on chemical toxicity) is 0.05 mg/cu meter; for insoluble compounds 
the concentration is set at 0.25 mg/cu meter of air. The permissible body level of natural 
uranium (based on radiotoxicity) is 0.2 microcurie for soluble compounds; for insoluble 
compounds the level is 0.009 microcurie, or in air 1.7 X 10-" microcurie per milliliter. 


VANADIUM (Scandinavian goddess, Vanadis), V; at. wt. 50.942; at. no. 23; m.p. 
1890° + 10°C; b.p. ~3000°C; sp. gr. 6.11 (18.7°C); valence 2, 3, 4, or 5. Vanadium was 
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first discovered by del Rio in 1801. Unfortunately a French chemist incorrectly declared 
del Rio’s new element was only impure chromium; del Rio thought himself to be mistaken 
and accepted the French chemist’s statement. The element was rediscovered by Sefstrém 
in 1830, and isolated in nearly pure form by Roscoe, in 1867, who reduced the chloride 
with hydrogen. Vanadium of 99.3 to 99.8% purity was not produced until 1927. Vanadium 
is found in about 50 different minerals among which are carnotile, roscoelite, vanadinite, 
and patronite—important sources of the metal. Vanadium is also found in phosphate rock, 
certain iron ores, and is present in some crude oils in the form of organic complexes. Com- 
mercial production from petroleum ash holds promise as an important source of the 
element. High-purity vanadium can be obtained by reduction of the oxide with calcium 
or the trichloride with magnesium. It can also be produced by thermal decomposition 
methods. Pure vanadium is a bright white metal, and is soft and ductile. It has good cor- 
rosion resistance to alkalis, sulfuric and hydrochloric acid, and salt waters, but the metal 
oxidizes readily above 660°C. The metal has good structural strength and a low-fission 
neutron cross section, making it useful in nuclear applications. Vanadium is used in pro- 
ducing rust-resistant, spring, and high-speed tool steels. It is an important carbide stabi- 
lizer in making steels. Vanadium foil is used as a bonding agent in cladding titanium to 
steel. Vanadium pentoxide is used in ceramics and as a catalyst. It is also used as a mordant 
in dyeing and printing fabrics and in the manufacture of aniline black. Vanadium and its 
compounds should be handled with care. The maximum allowable concentration of V:O; 
dust in air is about 0.5 mg/cu meter; V2O; fumes should not exceed about 0.1 mg/cu 
meter of air. Ductile vanadium has recently become commercially available at a cost of 
about $40/Ib. Commercial vanadium metal, of about 95% purity, costs about $5/Ib. 





WOLFRAM (see Tungsten) 


XENON (Gr. xenon, stranger); Xe; at. wt. 131.30; at. no. 54; m.p. —111.9°C; b.p. 
—107.1 + 3°C; density 5.887 + 0.009 g/1, sp. gr. (liquid) 3.52 (—109°C); valence 0?. 
Discovered by Ramsay and Travers in 1898 in the residue left after evaporating liquid air 
components. Xenon is a member of the so-called rare or “‘inert’”’ gases. It is present in the 
atmosphere to the extent of about one part in twenty million. The element is found in the 
gases evolved from certain mineral springs, and is commercially obtained by extraction 
from liquid air. Until recently, xenon has been considered inert and unable to form com- 
pounds with other elements. Those compounds that were occasionally reported in the 
literature were considered not to be true compounds. Evidence has been mounting in the 
past few years that xenon, as well as other members of the zero valence elements, do form 
compounds. Among the “‘compounds”’ of xenon now reported are xenon hydrate, deuter- 
ate, difluoride, tetrafluoride, hexafluoride, and XePtl*s and XeRhF. More recently, xenon 
trioxide, which is highly explosive, has been prepared. The structure of these substances 
is still open to question. Xenon in a vacuum tube produces a beautiful blue glow when 
excited by an electrical discharge. The gas is used in making stroboscopic lamps, bacteri- 
cidal lamps, and lamps used to excite ruby lasers for generating coherent light. Xenon is 
used in the atomic energy field in bubble chambers, probes, and other applications where 
its high molecular weight is of value. It is also potentially useful as a gas for ion engines. 
Twenty-four isotopes of xenon are recognized. Xe!** and Xe! are produced by neutron 
irradiation in air-cooled nuclear reactors. Xe'** has useful applications as a radioisotope. 
Xenon gas has been used as an experimental surgical anesthetic on human beings. The ele- 
ment is available in sealed glass containers for about $6/100 ce. of gas at standard pressure, 


YTTERBIUM (Ytterby, village in Sweden), Yb; at. wt. 173.04; at. no. 70; m.p. 824 + 
5°C; b.p. 1427°C; sp. gr. (a) 6.977, (8) 6.54; valence 2, 3. Marignac in 1878 discovered 
a new component, which he called ytterbza, in the earth then known as erbia. In 1907, 
Urbain separated ytterbia into two components, which he called neoytterbia and lutecza. 
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The elements in these earths are now known as ytterbiwm and lutetiwm, respectively. These 
elements are identical with aldebaranium and cassiopeium discovered independently and 
at about the same time by von Welsbach. Ytterbium occurs along with other rare earths 
in a number of rare minerals. It is commercially recovered principally from monazite sand, 
which contains about 0.03%. Ion-exchange techniques developed in recent years have 
greatly simplified the separation of the rare earths from one another. It is only in recent 
years that ytterbium has been isolated in relatively pure form. The element can be pre- 
pared by reducing the oxide with lanthanum or misch metal by special techniques. Ytter- 
bium has a bright silvery luster, is soft, malleable, and quite ductile. It is stable in air 
and reacts only slowly with water. Ytterbium has two allotropic forms with a transfor- 
mation point at 798°C. Fourteen isotopes are recognized. As yet, because of its relatively 
high price, very few uses have been found for the metal or its compounds. One isotope is 
reported to have been used as a radiation source as a substitute for a portable x-ray 
machine where electricity is unavailable. Ytterbium metal is commercially available with 
a purity of about 99+ % for about $1.50/gm, or $200/lb. 


YTTRIUM (Ytterby, village in Sweden), Y; at. wt. 88.905; at. no. 39; m.p. 1495° + 5°C; 
b.p. 2927°C; sp. gr. 4.45; valence 3. Yttria, which is an earth containing yttrium, was dis- 
covered by Gadolin in 1794; in 1843 Mosander showed that yttria could be resolved into 
the earths of three elements. The name yttria was reserved for the most basic one; the 
others were named erbia and terbia. Yttrium occurs in nearly all of the rare-earth minerals. 
It is recovered commercially from monazite sand, which contains about 3%, and from 
bastnaesite, which contains about 0.2%. Wohler obtained the impure element in 1828 by 
reduction of the anhydrous chloride with potassium. The metal is now produced commer- 
cially by reduction of the fluoride with calcium metal in a calcium fluoride-lined bomb, 
using zinc fluoride as an additive. The metal is produced as a Y-Zn alloy. The zinc is 
removed by vacuum distillation; the yttrium metal is are-melted in helium. It can also 
be prepared by other techniques. Yttrium has a silvery metallic luster and is relatively 
stable in air. Turnings of the metal, however, ignite readily in air, and finely divided 
yttrium is very unstable in air. Small amounts of yttrium (0.1 to 0.2%) can be used to 
reduce the grain size in chromium, molybdenum, zirconium, and titanium, and to increase 
strength of aluminum and magnesium alloys. Alloys with other useful properties can be 
obtained by using yttrium as an additive. The metal can be used as a deoxidizer for vana- 
dium and other nonferrous metals. The metal has a low cross section for nuclear capture. 
Y°°, one of the fifteen recognized isotopes of yttrium, exists in equilibrium with its parent 
Sr°°, a product of atomic explosions. Yttrium has been considered for use as a nodulizer 
for producing nodular cast iron, in which the graphite forms compact nodules instead of 
the usual flakes. Such iron has increased ductility. Yttrium iron, aluminum, and gado- 
linium garnets, with formulas such as Y;FesOi. and Y;Al;O1, have interesting magnetic 
properties. Such garnets are used in microwave and other electronic applications. Yttrium 
iron garnet is also exceptionally efficient as both a transmitter and transducer of acoustic 
energy. Yttrium metal of 99+ % purity is commercially available at a cost of about $1/gm 
or $200/lb. 


ZINC (Ger. Zink, of obscure origin), Zn; at. wt. 65.37; at. no. 30; m.p. 419.4°C; b.p, 
907°C; sp. gr. 7.133 (25°C); valence 2. Zine ores were used for making brass centuries be- 
fore zinc was recognized as a distinct element. Tubal-Cain, seven generations from Adam, 
is mentioned as being an “instructor of every artificer in brass and iron.” An alloy con- 
taining 87% zinc has been found in prehistoric ruins in Transylvania. Metallic zine was 
produced in the 13th Century A.D. in India by reducing calamine with organic substances, 
such as wool. The metal was rediscovered in Europe by Marggraf in 1746, who showed that 
the metal could be obtained by reducing calamine with charcoal. The principal ores of zinc 
wre sphalerite or blende (sulfide), smithsonite (carbonate), calamine (silicate), and frank- 
linite (zinc, manganese, iron oxide). Zinc can be obtained by roasting its ores to form the 
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oxide and by reduction of the oxide with coal or carbon, with subsequent distillation of 
the metal. Other methods of extraction are possible. Zinc is a bluish-white lustrous metal. 
It is brittle at ordinary temperatures but malleable at 100° to 150°C. It is a fair conductor 
of electricity, and burns in air at high red heat with evolution of white clouds of the oxide. 
The metal is employed to form numerous alloys with other metals. Brass, nickel silver, 
typewriter metal, commercial bronze, spring brass, German silver, soft solder and alu- 
minum solder are some of the more important alloys. Large quantities of zinc are used to 
produce die castings, used extensively by the automotive, electrical, and hardware indus- 
tries. Zinc is also extensively used to galvanize other metals, such as iron, to prevent 
corrosion. Neither zinc nor zirconium is ferromagnetic, but ZrZn» exhibits ferromagnetism 
at temperatures below 35°K. Zine oxide is a unique and very useful material to modern 
civilization. It is widely used in the manufacture of paints, rubber products, cosmetics, 
pharmaceuticals, floor coverings, plastics, printing inks, soap, storage batteries, textiles, 
electrical equipment, and other products. It has unusual electrical, thermal, optical, and 
solid-state properties that have not yet been fully investigated. Lithopone, a mixture of 
zine sulfide and barium sulfate, is an important pigment. Zinc sulfide is used in making 
luminous dials, X-ray and TV screens, and fluorescent lights. The chloride and chromate 
are also important compounds. 


ZIRCONIUM (Arabic zargun, gold color), Zr; at. wt. 91.22; at. no. 40; m.p. 1852 + 
2°C; b.p. 3578°C; sp. gr. 6.53 + 0.01 (cale.). The name zircon probably originated from 
the arabic word zargun, which describes the color of the gemstone now known as zircon, 
jargon, hyacinth, jacinth, or igure. This mineral, or its variations, is mentioned in biblical 
writings. The mineral was not known to contain a new element until Klaproth, in 1789, 
analyzed a jargon from Ceylon and found a new earth, which Werner named zircon (silex 
circonius), and Klaproth called Zirkonerde (zirconia). The impure metal was first isolated 
by Berzelius in 1824 by heating a mixture of potassium and potassium zirconium fluoride 
in a small iron tube. Pure zirconium was first prepared in 1914. Zirconium is found in 
abundance in S-type stars, and has been identified in the sun and meteorites. Zircon, 
ZrSiO., the principal ore, is found in deposits in Florida, South Carolina, Australia, and 
Brazil. Zirconium also occurs in some 30 other recognized mineral species. Zirconium is 
produced commercially by reduction of the chloride with magnesium (the Kroll Process), 
and by other methods. It is a grayish-white lustrous metal. When finely divided, the metal 
will ignite spontaneously in air. The solid metal is much more difficult to ignite. The 
inherent toxicity of zirconium compounds is low. Hafnium is invariably found in zir- 
conium ores, and the separation is difficult. Commercial-grade zirconium contains from 
1 to 3% hafnium. Zirconium has a low absorption cross section for neutrons, and is there- 
fore used for nuclear energy applications, such as for cladding fuel elements. Reactor- 
grade zirconium is essentially free of hafnium. Zircaloy is an important alloy developed 
specifically for nuclear applications. Zirconium is exceptionally resistant to corrosion by 
common acids and alkalis, by sea water, and by other agents. It is used extensively by 
the chemical industry where corrosive agents are employed. Zirconium is used as a getter 
in vacuum tubes, as an alloying agent in steel, in making surgical appliances, photoflash 
bulbs, explosive primers, rayon spinnerets, lamp filaments etc. It is used in poison ivy 
lotions as the carbonate as it combines with urushiol. With columbium, zirconium is super- 
conductive at low temperatures and is used to make superconductive magnets, which 
offer hope of direct large-scale generation of electric power. Alloyed with zinc, zirconium 
becomes magnetic at temperatures below 35°K. Zirconium oxide (zircon) has a high index 
of refraction and is used as a gem material. The impure oxide, zirconia, is used for labora- 
tory crucibles that will withstand heat shock, for linings of metallurgical furnaces, and 
by the glass and ceramic industries as a refractory material. Commercial zirconium metal 
sponge is priced at about $5/lb; reactor grade sponge at about $7/lb. Fabricated zirconium 
parts may be much higher in cost. 
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NOMENCLATURE OF INORGANIC CHEMISTRY (Continued) 
1. ELEMENTS 
1.1. Names and Symbols of the Elements 


1.11.—The elements should have the symbols given in the following table (Table I). It is desirable that 
the names should differ as little as possible among the different languages, but as complete uniformity is 
hard to achieve, separate lists have been drawn up in English and in French. The English list only is re- 


produced here. 


TABLE I 
ELEMENTS 
Atomic Atomic Atomic 
Name Symbol number Name Symbol number Name Symbol number 
Actinium Ac 89 Gold (Aurum) Au 79 Praseodymium Pr 59 
Aluminum Al 13 Hafnium Hf 72 Promethium Pm 61 
Americium Am 95 Helium He 2 Protactinium Pa 91 
Antimony Sb 51 Holmium Ho 67 Radium Ra 88 
Argon Ar 18 Hydrogen H 1 Radon Rn 86 
Arsenic As 33 Indium In 49 Rhenium Re 75 
Astatine At 85 Iodine I 53 Rhodium Rh 45 
Barium Ba 56 Iridium Ir 77 Rubidium Rb 37 
Berkelium Bk 97 Tron (Ferrum) Fe 26 Ruthenium Ru 44 
Beryllium Be 4 Krypton Kr 36 Samarium Sm 62 
Bismuth Bi 83 Lanthanum La 57 Scandium Se 21 
Boron B 5 Lead (Plumbum) Pb 82 Selenium Se 34 
Bromine Br 35 Lithium Li 3 Silicon Si 14 
Cadmium Cd 48 Lutetium Lu 71 Silver (Argentum) Ag 47 
Calcium Ca 20 Magnesium Mg 12 Sodium Na 11 
Californium Cf 98 Manganese Mn 25 Strontium Sr 38 
Carbon Cc 6 Mendelevium Md 101 Sulfur Ss 16 
Cerium Ce 58 Mercury Hg 80 Tantalum Ta 73 
Cesium Cs 55 Molybdenum Mo 42 Technetium Te 43 
Chlorine Cl ikr¢ Neodymium Nd 60 Tellurium Te 52 
Chromium Cr 24 Neon Ne 10 Terbium Tb 65 
Cobalt Co 27 Neptunium Np 93 Thallium Tl 81 
Copper (Cuprum) Cu 29 Nickel Ni 28 Thorium 80) 90 
Curium Cm 96 Niobium Nb 41 Thulium Tm 69 
Dysprosium Dy 66 Nitrogen N ve Tin (Stannum) Sn 50 
Einsteinium Es 99 Nobelium No 102 Titanium Ti 22 
Erbium Er 68 Osmium Os 76 Tungsten (Wolfram) WwW 74 
Europium Eu 63 Oxygen O 8 Uranium U 92 
Fermium Fm 100 Palladium Pd 46 Vanadium Vv 23 
Fluorine F 9 Phosphorus P 15 Xenon Xe 54 
Francium Fr 87 Platinum Pt 78 Ytterbium Yb 70 
Gadolinium Gd 64 Plutonium Pu 94 Yttrium NY 39 
Gallium Ga 31 Polonium Po 84 Zine Zn 30 
Germanium Ge 32 Potassium K 19 Zirconium Zr 40 


@The committees reaffirm the name niobium for element 41 in spite of the fact that many in the United States, particularly 
outside of chemical circles, still retain the name columbium. 


1.12.—The names placed in parentheses (after the trivial names) in the list in Table I shall always be 


used when forming names derived from those of the elements, e.g., aurate, ferrate, wolframate and not 
goldate, ironate, tungstate. 

For some compounds of sulfur, nitrogen, and antimony, derivatives of the Greek name 6e?ov, the French 
name azote, and the Latin name stibiwm, respectively, are used. 

Although the name nickel agrees with the chemical symbol, it is essentially a trivial name and is spelled 
so differently in various languages (niquel, nikkel, etc.) that it is recommended that names of derivatives 
be formed from the Latin name niccolum, e.g., niccolate instead of nickelate. The name mercury should 
be used as the root name also in languages where the element has another name (mercurate, not hydrar- 
gyrate). 

In the cases in which different names have been used, the Commission has selected one based upon con- 
siderations of prevailing usage and practicability. It should be emphasized that their selection carries no 
implication regarding priority of discovery. 


@Tungstate and nickelate are both so well established in American practice that the committees object to changing them to 
wolframate and niccolate. 


1.13.—Any new metallic elements should be given names ending in -ium. Molybdenum and a few other 
elements have long been spelled without an “‘i’’ in most languages, and the Commission hesitates to insert it. 


1.14.— All new elements shall have two-letter symbols. 


1.15.—All isotopes of an element should have the same name. For hydrogen the isotope names protium, 
deuterium, and tritium may be retained, but it is undesirable to assign isotopic names instead of numbers 
to other elements. They should be designated by mass numbers as, for example, ‘‘oxygen-18.”’ 


@The list in 3:21 implies that D is an acceptable symbol for deuterium, whereas 7H is used in 1.32. It is recommended that 
D and T be allowed for deuterium and tritium, respectively. Cf. comments made at 1.31, 1.32. 
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1.2. Names for Groups of Elements and their Subdivisions 


1.21.—The use of the collective names: halogens (F, Cl, Br, I, and At),-chalcogens (O, 8, Se, Te, and Po), 
and halides and chalcogenides for their compounds, alkali metals (Li to Fr), alkaline earth metals (Ca to Ra), 
and inert gases may be continued. The name rare earth metals may be used for the elements Se, Y, and 
La to Lu inclusive; the name lanthanum series for the elements no. 57-71 (La to Lu inclusive), and the 
name lanthanides for the elements 58-71 (Ce to Lu inclusive) are recommended. Elements no. 89 (Ac) 
to 103 form the actinium series, and the name actinides is reserved for the elements in which the 5f shell 
is being filled. The name transuranium elements is also approved for the elements following uranium. 


@The collective term halogenides used in the Rules has been replaced in this version by halides, which is almost universally used 
in English and is unambiguous. 

The inclusion of Sc with the rare earths is questioned by some. No need is seen for the terms lanthanum series and actinium 
series, particularly since the latter term is used for a radioactive series. The use of a collective term for elements 58-71 is approved, 
although it is suggested that lanthanoid is preferable to lanthanide because of the use of -ide for binary compounds; similarly, 
actinozd is preferable to actinide. Definition by means of atomic numbers is recommended in both cases rather than on the basis 
of interpretation (e.g., filling of 5/ shells). 


1.22.—The word metalloid should not be used to denote nonmetals. 


1.3. Indication of Mass, Charge, etc., on Atomic Symbols 
1.31.—The mass number, atomic number, number of atoms, and ionic charge of an element may be 
indicated by means of four indices placed around the symbol. The positions are to be occupied thus 


left upper index right lower index mass number number of atoms 
left lower index right upper index atomic number ionic charge 


Tonic charge should be indicated by A”* rather than by A‘. 
Example: ?382+ represents a doubly ionized molecule containing two atoms of sulfur, each of which has 
the atomic number 16 and mass number 32. 
The following is an example of an equation for a nuclear reaction 
#9Mg+$He=?2Al+}H 
@Although the practice of American chemists and physicists in general has been to put the mass number at the upper right of the 


symbol, the committees recognize the advantage of putting it at the upper left so that the upper right is available for the ionic 
charge as needed. 


1.32.—Isotopically labeled compounds may be described by adding to the name of the compounds the 
symbol of the isotope in parentheses. 


Examples: 
PC]; phosphorus(#P) trichloride (spoken: phosphorus-32 trichloride) 


H*Cl hydrogen chloride**(Cl), (spoken: hydrogen chloride-36 ) 
l8NH; ammonia(!’N) (spoken: ammonia nitrogen-15) 


The position of the labeled atom may be indicated by placing the isotope symbol immediately after 
the locant (name of the group concerned). 


Example: 7H,*°SO, sulfuric(#°S) acid(?H) 


If this method gives names which are ambiguous or difficult to pronounce, the whole group containing 
the labeled atom may be indicated. 


Examples: 
HOSO,*®SH thiosulfuric(**SH) acid 
UN ON He nitramide(#®NO,), not nitr(1°N )amide 
NO.UNH2 nitramide(1°N H,) 


HO;S¥O-"O8O;H peroxo(8O,)disulfuric acid 


1.4. Allotropes 


If systematic names for gaseous and liquid modifications are required, they should be based on the size 
of the molecule, which can be indicated by Greek numerical prefixes (listed in 2.251). If the number of 
atoms is large and unknown, the prefix poly may be used. To indicate ring and chain structures the prefixes 
cyclo and catena may be used. 


Examples: 
Symbol Trivial Name Systematic Name 
H atomic hydrogen monohydrogen 
O. (common) oxygen dioxygen 
O; ozone trioxygen 
P, white phosphorus (yellow phosphorus) tetraphosphorus 
33;  A-sulfur cycloéctasulfur or octasulfur 
S, y-sulfur catenapolysulfur or polysulfur 


For the nomenclature of solid allotropic forms the rules in Section 8 may be applied. 


@The use of prefixes to indicate ring and chain structures is favored by the committees, but it should be pointed out that ino 
(not catena) has been used by mineralogists for indicating chain structures in silicates, along with cyclo and other prefixes (neso, 
phyllo, tecto, soro) denoting structure, all used without italics or hyphens (e.g., inosilicates). Cf. use of catena in 7.42 for chains 
of alternating, not self-linking, atoms. 
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2. FORMULAS AND NAMES OF COMPOUNDS IN GENERAL 


Many chemical compounds are essentially binary in nature and can be regarded as combinations of ions 
or radicals; others may be treated as such for the purpose of nomenclature. 

Some chemists have expressed the opinion that the name of a compound should indicate whether it is 
ionic or covalent. Such a distinction is made in some languages (e.g., in German: Natriumchlorid but 
Chlorwasserstoff), but it has not been made consistently, and indeed it seems impossible to introduce this 
distinction into a consistent system of nomenclature, because the line of demarcation between these two 
categories is not sharp. In these rules a system of nomenclature has been built on the basis of the endings 
-ide and -ate, and it should be emphasized that these are intended to be applied both to ionic and covalent 
compounds. If it is desired to avoid such endings for neutral molecules, names can be given as codrdination 
compounds in accordance with 2.24 and Section 7. 


2.1. Formulas 


2.11.—Formulas provide the simplest and clearest method of designating inorganic compounds. They 
are of particular importance in chemical equations and in descriptions of chemical procedure. However, 
their general use in text is not recommended, although in some cases a formula, on account of its compact- 
ness, may be preferable to a cumbersome and awkward name. P 

2.12.—The empirical formula is formed by juxtaposition of the atomic symbols to give the simplest 
possible formula expressing the stoichiometric composition of the compound in question. The empirical 
formula may be supplemented by indication of the crystal structure—see Section 8. 

2.13.—For compounds consisting of discrete molecules the molecular formula, 7.e., a formula corresponding 
with the correct molecular weight of the compound, should be used, e.g., S2Cl, and H4P2,0. and not SCl 
and H,PO;. When the molecular weight varies with temperature, etc., the simplest possible formula gen- 
erally may be chosen, e.g., 8S, P, and NOs instead of Ss, Ps, and N2Ou., unless it is desirable to indicate the 
molecular complexity. 

2.14.—In the structural formula the sequence and spatial arrangement of the atoms in a molecule are 
indicated. 

2.15.—In formulas the electropositive constituent (cation) should always be placed first, e.g., KCl, CaSOx. 

This also applies in Romance languages even though the electropositive constituent is placed last in the 
name, e.g., KCl, chlorure de potassium. 

If the compound contains more than one electropositive or more than one electronegative constituent, 
their sequence is determined by Rules 6.32 and 6.33. 

2.16.—In the case of binary compounds between nonmetals that constituent should be placed first 
which appears earlier in the sequence: B, Si, C, Sb, As, P, N, H, Te, Se, S, At, I, Br, Cl, O, F. 

Examples: NH:, HoS, N4S4, S2Cle, Cl,O, OF 2 
@Because N48, is definitely a nitride, not a sulfide, the committees prefer to write the formula S4N4, name it sulfur nitride, and 
cite it as an exception rather than as an example. 

2.161.—For compounds containing three or more elements, however, the sequence should in general follow 
the order in which the atoms are actually bound in the molecule or ion, e.g., NCS~, not CNS-, HOCN 
(cyanic acid), and HONC (fulminic acid). 

Although formulas such as HNO;:, HC1lO., H:SO,, do not agree with this rule and HNO; does not even 
follow the main rule in 2.16, the Commission does not at this time wish to break the old custom of putting 
the central atom immediately after the hydrogen atom in such cases (cf. Section 5). The formula for hypo- 
chlorous acid may be written HOCI or HClO. 

2.17.—In intermetallic compounds the constituents should be placed in the order 


Fr, Cs, Rb, K, Na, Li Pt, Ir, Os, Pd, Rh, Ru, Ni, Co, Fe 
Ra, Ba, Sr, Ca, Mg, Be Au, Ag, Cu 
103, No, Md, Fm, Es, Cf, Bk, Cm, Am, Pu, Hg, Cd, Zn 
Np, U, Pa, Th, Ac, Lu-La, Y, Se Tl, In, Ga, Al 
Ishi, “Ag Als! Pb, Sn, Ge 
Ta, Nb, V Bi, Sb 
W, Mo, Cr Po 
Re, Tc, Mn 


Nonmetals (except Sb) in the order given in 2.16. 

Deviations from this order may be allowed, e.g., when compounds with analogous structures are compared 
(AgZn and AgMg). 

2.18.—The number of identical atoms or atomic groups in a formula is indicated by means of Arabic 
numerals, placed below and to the right of the symbol or symbols in parentheses (_) or brackets [ ] to which 
they refer. Water of crystallization and similar loosely bound molecules, however, are designated by means 
of Arabic numerals before their formulas. 


Examples: CaCl, not CaCl? 
[Co(NHs)«]Cls not [Co6NH;]Cl, 
[Co(NHs)s]o(SO4)s 
Na,SO,.10H:0 


2.19.—The prefixes cis, trans, sym, asym may be used in their usual senses. The prefixes may be con- 
nected with the formula by a hyphen and it is recommended that they be italicized. 
Example: cis-[PtClo(NHs)2] 
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2.2. Systematic Names 


Systematic names of compounds are formed by indicating the constituents and their proportions accord- 
ing to the following rules. (For the order of the constituents see also the later sections. ) 

2.21.—The name of the electropositive constituent (or that treated as such according to 2.16) will not be 
modified (see, however, 2.2531). 

In Germanic languages the electropositive constituent is placed first, but in Romance languages it is cus- 
tomary to place the electronegative constituent first. 

2.22.—If the electronegative constituent is monatomic its name is modified to end in -ide. For binary com- 
pounds of the nonmetals the name of the element standing later in the sequence in 2.16 is modified to end 
in -ide. 

Examples: Sodium chloride, calcium sulfide, lithium nitride, arsenic selenide, calcium phosphides, nickel 
arsenide, aluminum borides, iron carbides, boron hydrides, phosphorus hydrides, hydrogen chloride, hydro- 
gen sulfide, silicon carbide, carbon disulfide, sulfur hexafluoride, chlorine dioxide, oxygen difluoride. 

Certain polyatomic groups are also given the ending -ide—see 3.22. 

In the Romance languages the endings -ure, -uro, and -eto are used instead of -ide. In some languages 
the word oxyde is used, whereas the ending -ide is used in the names of other binary compounds; it is recom- 
mended that the ending -ide be universally adopted in these languages. 

@ Nitrogen sulfide has been taken out of the examples. Cf. comment at 2.16. 


2.23.—If the electronegative constituent is polyatomic it should be designated by the termination -ate. 

In certain exceptional cases the.terminations -ide and -ite are used—see 3.22. 

2.24.—In inorganic compounds it is generally possible in a polyatomic group to indicate a characteristic 
atom (as in ClO~) or a central atom (as in ICl,;-). Such a polyatomic group is designated a complex, and the 
atoms, radicals, or molecules bound to the characteristic or central atom are termed ligands. 

In this case the name of a negatively charged complex should be formed from the name of the charac- 
teristic or central element (as indicated in 1.12) modified to end in -ate. 

Anionic ligands are indicated by the termination -o. Further details concerning the designation of ligands, 
the definition of “central atom,”’ efc., appear in Section 7. 

Although the terms sulfate, phosphate, etc., were originally the names of the anions of particular oxo 
acids, the names sulfate, phosphate, efc., should now designate quite generally a negative group containing 
sulfur or phosphorus, respectively, as the central atom, irrespective of its oxidation state (the designation 
of the oxidation state is discussed in later rules) and the number and nature of the ligands. The complex 
is indicated by brackets [ ], but this is not always necessary. 


Examples: 

Na,[SO,] sodium tetraoxosulfate Na;[PS,] sodium tetrathiophosphate 

Na,[SO3] sodium trioxosulfate Na[PCle] sodium hexachlorophosphate 

Nay[S203] sodium trioxothiosulfate K[PO.F)] potassium dioxodifluorophosphate 
Na[SO;F] sodium trioxofluorosulfate K{POCIl.(NH)] potassium oxodichloroimidophosphate 


Na[PO4] sodium tetraoxophosphate 


In many cases these names may be abbreviated, e.g., sodium sulfate, sodium thiosulfate (see 2.26), and 
in other cases trivial names may be used (cf. 2.3, 3.224, and Section 5). It should be pointed out, however, 
that the principle is quite generally applicable, to compounds containing organic ligands also, and its use 
is recommended in all cases where trivial names do not exist. 

The codrdination principle applied in this rule may also be applied to complexes which are positive or 
neutral (cf. 3.1 and Section 7). However, neutral complexes which are as a rule considered as binary com- 
pounds are given names according to 2.22, 2.16. Thus, SOs, sulfur trioxide, not trioxosulfur. 


In the examples it would seem that full céordination-type names should be given, e.g., either sodium tetraoxosulfate (VI) or 
disodium tetraoxosulfate. Cf. 7.32 and comment at 7.312. 


2.25.—Indication of the Proportions of the Constituents. 


2.251.—The stoichiometric proportions may be denoted by means of Greek numerical prefixes (mono, di, 
tri, tetra, penta, hexa, hepta, octa, ennea, deca, hendeca, and dodeca) preceding without hyphen the names 
of the elements to which they refer. It may be necessary in some languages to supplement these numerals 
with hemi (!/,) and the Latin sesqui (3/2). 

The prefix mono may generally be omitted. Beyond 12, Greek prefixes are replaced by Arabic numerals 
(with or without hyphen according to the custom of the language), because they are more readily understood. 

This sytem is applicable to all types of compounds and is especially suitable for binary compounds of the 
nonmetals. 

When it is required to indicate the number of entire groups of atoms, particularly when the name includes 
a numerical prefix with a different significance, the multiplicative numerals (Latin bis, Greek tris, tetrakis, 
etc.) are used and the whole group to which they refer may be placed in parentheses if necessary. 


Examples: 
N,O dinitrogen oxide Fe;O4 triron tetraoxide 
NO, nitrogen dioxide U;0s triuranium octaoxide 
N2O,4. dinitrogen tetraoxide MnO, manganese dioxide 
N.S; dinitrogen pentasulfide Cas[POu,l]e tricalcium diorthophosphate 
S2Cle disulfur dichloride Ca[PClg]2 calcium bis(hexachlorophosphate) 
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In indexes it may be convenient to italicize a numerical prefix at the beginning of the name and connect 
it to the rest of the name with a hyphen, but this is not desirable in text, e.g., tri-Uranium octaoxide. 

Since the degree of polymerization of many substances varies with temperature, state of aggregation, etc., 
the name to be used should normally be based upon the simplest possible formula of the substance except 
when it is required specifically to draw attention to the degree of polymerization. 

Example: The name nitrogen dioxide may be used for the equilibrium mixture of NO, and N2O4. Dini- 
trogen tetraoxide means specifically N»Ox. 
@In accordance with the organic nomenclature rules and well-established practice, it is recommended that ‘‘or Latin’’ be inserted 
between ‘‘Greek”’ and ‘‘numerical prefixes’ in the first sentence and that ‘“‘nona’’ replace ‘‘ennea,” and “‘undeca”’ replace ‘‘hendeca.”’ 


Extreme caution is advised in the omission of numerical prefixes, including mono (cf. second set of examples in 5.23), becatise 
of the frequent use of names such as chloroplatinate (cf. 2.26 and the last sentence in 5.24). 


2.252.—The proportions of the constituents also may be indicated indirectly by Stock’s system, that is, 
by Roman numerals representing the oxidation number or stoichiometric valence of the element, placed in 
parentheses immediately following the name. For zero the Arabic 0 will be used. When used in conjunc- 
tion with symbols the Roman numeral may be placed above and to the right. 

The Stock notation can be applied to both cations and anions, but preferably should not be applied to 
compounds between nonmetals. 

In employing the Stock notation, use of the Latin names of the elements (or Latin roots) is considered 
advantageous. 


Examples: 
FeCl: iron(II) chloride or ferrum(II) chloride 
FeCl; iron(III) chloride or ferrum(III) chloride 
MnO, manganese(IV) oxide 
BaO, barium(II) peroxide 
Pb!,PbIVO, dilead(II) lead(IV) oxide or trilead tetraoxide 
K,[Ni(CN),] potassium tetracyanonicollate(0) 
K,[Fe(CN )g] potassium hexacyanoferrate(II) 
Na,[Fe(CO).] sodium tetracarbonylferrate(—I1) 


@While the committees favor the extended use of the Stock notation, they suggest that in some cases the system of Ewens and 
Bassett (designation of the aggregate charge of a complex ion by an Arabic numeral in parentheses following the name, similar 
to the use as superior notations with formulas) is advantageous and should be allowed as an alternate (cf. 3.17 and comment at 
7.323). Mixed use of the two systems, while not desirable in any one context, does not affect indexing and should not lead to 
confusion. See comment at 1.12. 


2.253.—The following systems are in use but are not recommended: 


2.2531.—The system of indicating valence by means of the suffixes -ows and -ic added to the root of 
the name of the cation may be retained for elements exhibiting not more than two valences. 


2.2532.—“‘Functional’’ nomenclature (such as “nitric anhydride’ for N.O;) is not recommended apart 
from the name acid to designate the acid function (Section 5). 


@Apparently there is no objection to acid anhydride as a class name (cf. 5.32). Other functional derivatives of acids are named 
as such in the Rules (5.3). 


2.26.—In systematic names it is not always necessary to indicate stoichiometric proportions. In many 
instances it is permissible to omit the numbers of atoms, oxidation numbers, etc., when they are not required 
in the particular circumstances. For instance, these indications are not generally necessary with elements 
of essentially constant valence. 


Examples: 
sodium sulfate instead of sodium tetraoxosulfate 
aluminum sulfate instead of aluminum(III) sulfate 
potassium chloroplatinate(IV) instead of potassium hexachloroplatinate(IV) 
potassium cyanoferrate(III) instead of potassium hexacyanoferrate(III) 
phosphorus pentaoxide instead of diphosphorus pentaoxide 


2.3. Trivial Names 


Certain well-established trivial names for oxo acids (Section 5) and for hydrogen compounds (water, 
ammonia, hydrazine) are still acceptable. For some other hydrogen compounds these names are approved: 


BH,  diboran PH; phosphine SbH; © stibine P:H,  diphosphine 
SiH, © silane AsH; arsine SizH,  disilane, etc. As,H, diarsine 


In some languages names of the type ‘‘Chlorwasserstoff”’ are in use and may be retained if national nomen- 
clature committees so wish. 

Purely trivial names, free from false scientific implications, such as soda, Chile saltpeter, quicklime, are 
harmless in industrial and popular literature; but old incorrect scientific names such as sulfate of magnesia, 
Natronhydrat, sodium muriate, carbonate of lime, should be avoided under all circumstances, and they 
should be eliminated from technical and patent literature. 

For BH; (omitted in the Rules) borane rather than the previously used borine has been recommended by the Advisory Com- 


mittee on the Nomenclature of Organic Boron Compounds of the ACS in a report not yet published. 
Because soda is an ambiguous term, it is suggested that it be replaced by soda ash. 


B-153 


NOMENCLATURE OF INORGANIC CHEMISTRY (Continued) 
3. NAMES FOR IONS AND RADICALS 


3.1. Cations 


3.11.—Monatomic cations should be named like the corresponding element, without change or suffix, 
except as provided by 2.2531. 


Examples: 
Cut the copper(I) ion Cu*+ — the copper(II) ion I+ the iodine cation 
For I*, iodide(I) cation is more consistent with recommended practice. Cf. 3.21. 


3.12.—The preceding principle should apply also to polyatomic cations corresponding to radicals for 
which special names are given in 3.32, 7.e., these names should be used without change or suffix. 


Examples: NOt _ the nitrosyl cation NO.* the nitryl cation 


@Polyatomic here and in 3.13, 3.14, 3.223, 3.32, and 5.2 seems to be limited to more than one kind of atom, and hence heteratomic 
would be a more precise term. It is agreed that nitryl and not nitronium should be used in all cases (cf. 3.151). 


3.13.—Polyatomic cations formed from monatomic cations by the addition of other ions or neutral atoms 
or molecules (ligands) will be regarded as complex and will be named according to the rules given in Section 7. 


Examples: 
[Al(H:0).]** the hexaaquoaluminum ion [CoCl(NHs;);]2+ the chloropentamminecobalt ion 


For some important polyatomic cations which fall in this section, radical names given in 3.32 may be 
used alternatively, e.g., for UOs**+ the name uranyl(VI) ion in place of dioxouranium(VI) ion. 


3.14.—Names for polyatomic cations derived by addition of protons to monatomic anions are formed by 
adding the ending -onium to the root of the name of the anion element. 

Examples: phosphonium, arsonium, stibonium, oxonium, sulfonium, selenonium, telluronium, and iodo- 
nium ions. 

Organic ions derived by substitution in these parent cations should be named as such, whether the parent 
itself is a known compound or not: for example (CH;),Sb*, the tetramethylstibonium ion. 

The ion H;0+, which is in fact the monohydrated proton, is to be known as the oxonium ion when it is 
believed to have this constitution, as for example in H.O*C1O.-, oxonium perchlorate. The widely used 
term hydronium should be kept for the cases where it is wished to denote an indefinite degree of hydration 
of the proton, as, for example, in aqueous solution. If, however, the hydration is of no particular impor- 
tance to the matter under consideration, the simpler term hydrogen ion may be used. The latter also may 
be used for the indefinitely solvated proton in nonaqueous solvents; but definite ions such as CH;OH.* and 
(CH;)20H* should be named as' derivatives of the oxonium ion, 7.e., as methyl- and dimethyloxonium ions, 
respectively. 


@The committees concur in oxonium for the ion H30*, but see little reason for encouraging retention of the term hydronium 
ion because hydrogen ion adequately designates an indeterminate degree of hydration. 


3.15.—Ions from Nitrogen Bases. 


3.151.—The name ammonium for the ion NH,* does not conform to 3.14, but should be retained. This 
decision does not release the word nitronium for other uses: this would lead to inconsistencies when the rules 
are applied to other elements. 


3.152.—Substituted ammonium ions derived from nitrogen bases with names ending in -amine will receive 
names formed by changing -amine to -ammonium. For example, HONH;*, the hydroxylammonium ion. 


3.153.—When the nitrogen base is known by a name ending otherwise than in -amine, the cation name 
is to be formed by adding the ending -ium to the name of the base (if necessary omitting a final -e or other 
vowel). 


Examples: hydrazinium, anilinium, glycinium, pyridinium, guanidinium, imidazolium. 


The names uronium and thiouronium, though inconsistent with this rule, may be retained. 

3.16.—Cations formed by adding protons to nonnitrogenous bases may also be given names formed by 
adding -ium to the name of the compound to which the proton is added. 

Examples: dioxanium, acetonium. 


In the case of cations formed by adding protons to acids, however, their names are to be formed by adding 
the word acidium to the name of the corresponding anion, and not that of the acid itself. For example, 
H2NOst*, the nitrate acidium ion; H,NO,*, the nitrite acidium ion; and CH,;COOH»", the acetate acidium 
ion. Note, however, that when the anion of the acid is monatomic 3.14 will apply; for example, FH,* is 
the fluoronium ion. 


In accord with present practice, nitric acidium ion, etc., are preferred to nitrate acidium ion, ete. CH;COOHs* is organic. 


3.17.—Where more than one ion is derived from one base, as, for example, N2H;* and N>H,?*, their charges 
may be indicated in their names as the hydrazinium(1-+) and the hydrazinium(2+) ion, respectively. 
@Cf. comment at 2.252 and the use of Stock notation with ions or radicals in 3.13 and 3.32. 
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3.2. Anions 


3.21.—The names for monatomic anions shall consist of the name (sometimes abbreviated) of the element, 
with the termination -ide. Thus 


H- hydride ion Br~ bromide ion Se?- selenide ion As*— arsenide ion 
D~ _ deuteride ion lle iodide ion Te’ telluride ion Sb*- antimonide ion 
F- fluoride ion O2- oxide ion N*~ nitride ion C1 carbide ion 
Cl- chloride ion S- sulfide ion P*’- phosphide ion Si” ___ silicide ion 


B*- _ boride ion 
Expressions of the type ‘chlorine ion”’ are used particularly in connection with crystal structure work 
and spectroscopy; the Commission recommends that whenever the charge corresponds with that indicated 
above, the termination -ide should be used. 
@C/. comments at 1.15 and 1.32 regarding 2H and D. 


3.22. Polyatomic Anions. 
3.221.—Certain polyatomic anions have names ending in -ide. These are 


OH— hydroxide ion I;- __ triiodide ion NHOH—  hydroxylamide ion 
O- peroxide ion HF,— hydrogen difluoride ion N:H;— hydrazide ion 

O.-  hyperoxide ion N;— azide ion CN- cyanide ion 

Os- _ ozonide ion NH? imide ion C2- acetylide ion 

S2- disulfide ion NH,- amide ion 


Names for other polysulfide, polyhalide, etc., ions may be formed in analogous manner. The OH™ ion 
should not be called the hydroxyl ion. The name hydroxyl is reserved for the OH group when neutral or 
positively charged, whether free or as a substituent (cf. 3.12 and 3.32). 


@Superoxide is well established in English for Oo- and no advantage is seen in changing to hyperoxide. 


3.222.—Ions such as SH~ and O;H™ will be called the hydrogen sulfide ion and the hydrogen peroxide 
ion, respectively. This agrees with 6.2, and names such as hydrosulfide are not needed. 
Cf. comment at 6.2. All ‘‘fused’’ names (as hydrogensulfide here and methylisocyanide in 5.33) in the original version have 
been written as two words in this version. For a rule on the written form of the names of compounds see J. Chem. Education, 
8, 1336-8 (1931) 

3.223.—The names for other polyatomic anions shall consist of the name of the central atom with the 
termination -ate, which is used quite generally for complex anions. Atoms and groups attached to the cen- 
tral atom shall generally be treated as ligands in a complex (cf. 2.24 and Section 7) as, for example, 
[Sb(OH).]-, the hexahydroxoantimonate(V) ion. 

This applies also when the exact composition of the anion is not known; e.g., by solution of aluminum 
hydroxide or zine hydroxide in sodium hydroxide, aluminate and zincate ions are formed. 

3.224.—It is quite practicable to treat oxygen in the same manner as other ligands (2.24), but it has long 
been customary to ignore the name of this element altogether in anions and to indicate its presence and 
proportion by means of a series of prefixes (hypo-, per-, etc., see Section 5) and sometimes also by the suffix 
-ite in place of -ate. 

The termination -ite has been used to denote a lower oxidation state and may be retained in trivial names 
in these cases 


NO nitrite PH2O2:- _ hypophosphite 82022 thiosulfite 
N2O0.?- hyponitrite AsO3°- arsenite SeOQ;?- selenite 
NOO2 __ peroxonitrite SO;?- sulfite ClO. chlorite 
PHO;?- _ phosphite 8$203?- disulfite (pyrosulfite) ClO- hypochlorite 
P:H20;?- diphosphite (pyrophosphite) 8.0.2- dithionite 


(and correspondingly for the other halogens) 


The Commission does not recommend the use of any such names other than those listed. A number of 
other names ending in -ite have been used, e.g., antimonite, tellurite, stannite, plumbite, ferrite, manganite, 
but in many cases such compounds are known in the solid state to be double oxides and are to be treated as 
such (cf. 6.5), e.g., Cu(CrO2)2 copper(II) chromium(III) oxide, not copper chromite. Where there is reason 
to believe that a definite salt with a discrete anion exists, the name is formed in accordance with 2.24. By 
dissolving, for example, Sb2O;, SnO, or PbO in sodium hydroxide an antimonate(III), a stannate(II), or a 
plumbate(II) is formed in the solution. 

Concerning the use of prefixes hypo-, per-,; etc., see the list of acids (table in 5.214). For all new compounds 
and even for the less common ones listed in the table in 3.224 or derived from the acids listed in the table in 
5.214, it is preferable to use the system given in 2.24 and in Sections 5 and 7. 

@For phosphite names see comment at 6.2. 
3.3. Radicals 

3.31.—A radical is here regarded as a group of atoms which occurs repeatedly in a number of different com- 
pounds. Sometimes the same radical fulfils different functions in different cases, and accordingly different 
names often have been assigned to the same group. The Commission considers it desirable to reduce this 
diversity and recommends that formulas or systematic names be used to denote all new radicals, instead of 
introducing new trivial names. The list of names for ions and radicals on page B-169 gives an extensive 
selection of radical names at present in use in inorganic chemistry. 


@The list of names for ions and radicals following the Rules is very useful and can be made more so by additions (as of dithio, 
nitrilo, and azido in the last column) and by greater attempt at uniformity with organic usage. Some of the terms (as nitride and 
amide) listed as anions are used also of covalent compounds. A single atom may function like a radical as defined above and 
may be named similarly, as chloro and oxo. 
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3.32.—Certain radicals containing oxygen or other chalcogens have special names ending in -yl, and the 
Commission approves the provisional retention of 


HO hydroxyl 8.0;  pyrosulfuryl PO phosphoryl ClO,  chloryl 
CO carbonyl SeO seleninyl VO vanadyl ClO;  perchloryl 
NO nitrosyl SeO,  selenonyl PuO,  plutonyl (and similarly 
SO sulfinyl CrO,  chromyl (similarly for for other 
(thionyl) UO, uranyl other actinide halogens) 
SO, sulfonyl NpO,  neptunyl elements) 
(sulfuryl) NO, nitryl! ClO chlorosyl 


1The name nitroxyl should not be used for this group since the name nitroxylic acid has been used for He2NOe. Although the 
word nitryl is firmly established in English, nitroyl may be a better model for many other languages. 


Names such as the above should be used only to designate compounds containing these discrete groups. 
The use of thionyl and sulfury] should be restricted to the halides. Names such as bismuthyl and anti- 
monyl are not approved because the compounds do not contain BiO and SbO groups, respectively; such 
compounds are to be designated as oxide halides (6.4). 

Radicals analogous to the above containing other chalcogens in place of oxygen are named by adding the 
prefixes thio-, seleno-, etc. 


Examples: 
PS thiophosphory] CSe  selenocarbonyl 


In cases where radicals may have different valences, the oxidation number of the characteristic element 
should be indicated by means of the Stock notation. For example, the uranyl group UO» may refer either 
to the ion UO,?+ or to the ion UO,*; these can be distinguished as uranyl(VI) and uranyl(V), respectively. 
In like manner, VO may be vanadyl(V), vanadyl(IV), and vanadyl(II1). 

These polyatomic radicals always are treated as forming the positive part of the compound. 


Examples: 

COC], carbonyl! chloride NO2HS,0; nitryl hydrogen disulfate 
NOS nitrosyl sulfide S$.0;CIF pyrosulfuryl chloride fluoride 
PON phosphory] nitride SO.(Ns3)o sulfonyl azide 

PSC; thiophosphory] chloride SO,.NH sulfonyl imide 

POCI phosphoryl(III) chloride IO.F iody] fluoride 


By using the same radical names regardless of unknown or controversial polarity relationships, names can 
be formed without entering into any controversy. Thus, for example, the compounds NOC] and NOCIO, 
are quite unambiguously denoted by the names nitrosyl chloride and nitrosyl perchlorate, respectively. 
@Caution is urged in the use of some of these radical names: Vanadyl, for example, has been used for VO: as well as for VO 
(cf. also the naming of VOSOs in 6.42). Most of these radical names (except hydroxyl and thionyl) can be regarded as derived 
from the names of acids which have lost all of their hydroxyls (analogous to -yl or -oyl organic acid radical names) by the use 
of -yl and -osyl for radicals from -ic and -ous acids, respectively; this is implied in the footnote about nitroxyl. The use of the 
Stock notation in only one example (phosphoryl(III) chloride) seems confusing. It might be clearer to indicate stoichiometric 
proportions, ¢.g., phosphoryl (mono)chloride, thiophosphoryl trichloride (cf. phosphoryl triamide in 5.34) or to use phosphorosyl 
for phosphoryl(III). 

The restriction of the use of thionyl and sulfuryl to the halides was agreed upon at a joint meeting of the inorganic and organic 
nomenclature commissions of the IUPAC in 1951. 


3.33.—It should be noted that the same radical may have different names in inorganic and organic chem- 
istry. To draw attention to such differences the prefix names of radicals as substituents in organic com- 
pounds have been listed together with the inorganic names in the list of names printed at the end of the 
Rules. Names of purely organic compounds, of which many are important in the chemistry of coérdina- 
tion compounds (Section 7), should agree with the nomenclature of organic chemistry. 

Organic chemical nomenclature is to a large extent based on the principle of substitution, 7.e., replace- 
ment of hydrogen atoms by other atoms or groups. Such ‘‘substitutive names’’ are extremely rare in inor- 
ganic chemistry; they are used, e.g., in the following cases: NH2Cl is called chloramine, and NHC, dichlora- 
mine. These names may be retained in the absence of better terms. Other substitutive names (derived 
from “‘sulfonic acid’’ as a name for HSO;H) are fluoro- and chlorosulfonic acid, aminosulfonic acid, imino- 
disulfonic acid, and nitrilotrisulfonic acid. These names should preferably be replaced by the following 


FSO3H fluorosulfuric acid NH(SO3H)». imidodisulfuric acid 
CISO;H chlorosulfuric acid N(SO3H)s nitridotrisulfuric acid 
NH,SO;H amidosulfurie acid 


Names such as chlorosulfurie acid and amidosulfuric acid might be considered to be substitutive names 
derived by substitution of hydroxyl groups in sulfuric acid. From a more fundamental point of view, however 
(see 2.24), such names are formed by adding hydroxyl, amide, imide, etc., groups together with oxygen 
atoms to a sulfur atom, “sulfuric acid’’ in this connection standing as an abbreviation for “trioxosul- 
furic acid.”’ 

Another organic-chemical type of nomenclature, the formation of “conjunctive names,” is also met in 
only a few cases in inorganic chemistry, e.g., the hydrazine- and hydroxylaminesulfonic acids. According 
to the principles of inorganic chemical nomenclature these compounds should be called hydrazido- and 
hydroxylamidosulfurie acid. 


These are not true ‘‘conjunctive names’’ since sulfonic acid is not a compound. For the naming of partial amides cf. also 5.34. 
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4. CRYSTALLINE PHASES OF VARIABLE COMPOSITION 


Isomorphous replacement, interstitial solutions, intermetallic compounds, 
and other nonstoichiometric compounds (berthollides) 


4.1.—TIf an intermediate crystalline phase occurs in a two-component (or more complex) system, it may 
obey the law of constant composition very closely, as in the case of sodium chloride, or it may be capable 
of varying in composition over an appreciable range, as occurs for example with FeS. A substance showing 
such a variation is called a berthollide. 

In connectign with the berthollides the concept of a characteristic or ideal composition is frequently used. 
A unique definition of this concept seems to be lacking. In one case it may be necessary to use a definition 
based upon lattice geometry and in another to base it on the ratio of valence electrons to atoms. Sometimes 
one can state several characteristic compositions, and at other times it is impossible to say whether a phase 
corresponds to a characteristic composition or not. 

In spite of these difficulties it seems that the concept of a characteristic composition can be used in its 
present undefined form for establishing a system of notation for phases of variable composition. It also 
seems possible to use the concept even if the characteristic composition is not included in the known homo- 
geneity range of the phase. 

4.2.—For the present, mainly formulas should be used for berthollides and solid solutions, since strictly 
logical names tend to become inconveniently cumbersome. The latter should be used only when unavoidable 
(e.g., for indexing), and may be written in the style of iron(II) sulfide (iron-deficient); molybdenum dicarbide 
(excess carbon), or the like. Mineralogical names should be used only to designate actual minerals and not 
to define chemical composition; thus the name calcite refers to a particular mineral (contrasted with other 
minerals of similar composition) and is not a term for the chemical compound whose composition is properly 
expressed by the name calcium carbonate. (The mineral name may, however, be used to indicate the 
structure type—see 6.52.) 

4.3.—A general notation for the berthollides, which can be used even when the mechanism of the varia- 
tion in composition is unknown, is to put the sign ~ (read as circa) before the formula. (In special cases it 
may also be printed above the formula.) 


Examples: ~FeS, CuZn 
The direction of the deviation may be indicated when required: 
~FeS (iron-deficient) ; ~MoC, (excess carbon) 


4.4.—For a phase where the variable composition is solely or partially caused by replacement, atoms or 
atomic groups which replace each other are separated by a comma and placed together between parentheses. 

If possible the formula ought to be written so that the limits of the homogeneity range are represented 
when one or other of the two atoms or groups is lacking. For example the symbol (Ni,Cu) denotes the com- 
plete range from pure Ni to pure Cu; likewise K(Br,Cl) comprises the range from pure KBr to pure KCl. 
If only part of the homogeneity range is referred to, the major constituent should be placed first. 

Substitution accompanied by the appearance of vacant positions (combination of substitutional and 
interstitial solution) receives an analogous notation. For example, (Liz,Mg)Cl: denotes the homogeneous 
phase from LiCl to MgCl, where the anion lattice structure remains the same but one vacant cation position 
appears for every substitution of 2Li+ by Mg?*. 

The formula (Mg:;,Al,)Al,Oi2 represents the homogeneous phase from the spinel MgAl.O, (= Mg;A],O.2) 
to the spinel form of Al,O3 (= AleAl,O12). 

The solid solutions between CaF, and YF3, where cation substitution is accompanied by interstitial addi- 
tion of F~, would be represented by the formula (Ca, YF)F:. It is important to note that this formula is 
based purely on considerations of composition, and it does not imply that YF?+ takes over the actual 
physical position of Ca?*+. On the same basis a notation for the plagioclases would be (NaSi,CaA1)Si,A103. 

4.5.—A still more complete notation, which should always be used in more complex cases, may be con- 
structed by indicating in a formula the variables that define the composition. Thus, a phase involving 
simple substitution may be written A,B,_z. 


Examples: Ni,Cui_, and KBr,Cl,_» 


This shows immediately that the total number of atoms in the lattice is constant. Combined substi- 
tutional and interstitial or subtractive solution can be shown in an analogous way. The commas and 
parentheses called for in 4.4 are not required in this case. 

For example, the homogeneous phase between LiCl and MgCl, becomes LizzMgi_zCl and the phase 
between MgAl,0, and Al,O; can be written Mg3,Aloa—2)AlsO12, which shows that it cannot contain more Mg 
than that corresponding to MgAl,O, (z = 1). The other examples given in 4.4 will be given the formulas 
Ca,Y1_:F3_, and Na,Ca;_2Sio,,Alo_.Os. In the case of the y-phase of the Ag—Cd system, which has the 
characteristic formula Ag;Cds, the Ag and Cd atoms can replace one another to some extent and the nota- 
tion would be Ags+.Cds+z. 





Further examples: 
Fe;_2Sb Fe:.0 Fei2zS Cue_.0 Naj_zW0O; (sodium tungsten bronzes) 
For x = 0 each of these formulas corresponds to a characteristic composition. If it is desired to show that 
the variable denoted by x can attain only small values, this may be done by substituting « for 2. 
Likewise a solid solution of hydrogen in palladium can be written as PdH,, and a phase of the composition 
M which has dissolved a variable amount of water can be written M(H2O),. 
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When this notation is used, a particular composition can be indicated by stating the actual value of the 
variable x. Probably the best way of doing this is to put the value in parentheses after the general formula. 
For example, Lis_.FeszTis(i_2)Os (2 = 0.35). If it is desired to introduce the value of x into the formula 
itself, the mechanism of solution is more clearly understood if one writes Lis_o.35F 30-35 Tiz (10-35) Os instead of 
Lig.65 #1. 05 1 11-3008. 

5. ACIDS 

Many of the compounds which now according to some definitions are called acids do not fall into the 
classical province of acids. In other parts of inorganic chemistry functional names are disappearing and it 
would have been most satisfactory to abolish them also for those compounds generally called acids. Names 
for these acids may be derived from the names of the anions as in Section 2, e.g., hydrogen sulfate instead 
of sulfuric acid. The nomenclature of acids has, however, a long history of established custom, and it 
appears impossible to systematize acid names without drastic alteration of the accepted names of many 
important and well-known substances. 

The present rules are aimed at preserving the more useful of the older names while attempting to guide 
further development along directions which should allow new compounds to be named in a more systematic 
manner. 

5.1. Binary and Pseudobinary Acids 

Acids giving rise to the -ide anions defined by 3.21 and 3.221 will be named as binary and pseudobinary 
compounds of hydrogen, e.g., hydrogen chloride, hydrogen sulfide, hydrogen cyanide. 

For the compound HN; the name hydrogen azide is recommended in preference to hydrazoic acid. 


5.2. Acids Derived from Polyatomic Anions 

Acids giving rise to anions bearing names ending in -ate or in -ite may also be treated as in 5.1, but names 
more in accordance with custom are formed by using the terminations -ic acid and -ous acid corresponding 
with the anion terminations -ate and -ite, respectively. Thus chloric acid corresponds to chlorate, sulfuric 
acid to sulfate, and phosphorous acid to phosphite. 

This nomenclature may also be used for less common acids, e.g., hexacyanoferric acids correspond to 
hexacyanoferrate ions. In such cases, however, systematic names of the type hydrogen hexacyanoferrate 
are preferable. 

Most of the common acids are oxo acids, 7.e., they contain only oxygen atoms bound to the characteristic 
atom. It is a long-established custom not to indicate these oxygen atoms. It is mainly for these acids that 
long-established names will have to be retained. Most other acids may be considered as coérdination com- 
pounds and be named as such. 

@Polyatomic means heteratomic here, as opposed to pseudobinary. Cf. comment at 3,12. 


5.21. Oxo Acids.—For the oxo acids the ous—ic notation to distinguish between different oxidation states 
is applied in many cases. The -ous acid names are restricted to acids corresponding to the -ite anions listed 
in the table in 3.224. 

Further distinction between different acids with the same characteristic element is in some cases effected 
by means of prefixes. This notation should not be extended beyond the cases listed below. 

5.211.—The prefix hypo- is used to denote a lower oxidation state, and may be retained in these cases 


H,B.0, hypoboric acid HPH:02 hypophosphorous acid 
H:,N,O, hyponitrous acid HOCI hypochlorous acid (and similarly for the other halogens) 
H4P20. hypophosphoric acid 


5.212.—The prefix per- is used to designate a higher oxidation state and may be retained for HCIO,, 
perchloric acid, and similarly for the other elements in Group VII. 

The prefix per- should not be confused with the prefix peroxo- (see 5.22). 

5.213.—The prefixes ortho- and meta- have been used to distinguish acids differing in ‘water content.’ 
These names are approved 


H;BO; orthoboric acid H;10, orthoperiodie acid (H.S8i03), metasilicic acids 
H,SiO, orthosilicic acid HsTeOs  orthotellurice acid (HPO;), | metaphosphoric acids 
H;PO,4 orthophosphorie acid (HBO,), metaboric acids 


For the acids derived by removing water from orthoperiodiec or orthotelluric acid, the systematic names 
should be used, e.g., HIO, tetraoxoiodic(VI1) acid. 

The prefix pyro- has been used to designate an acid formed from two molecules of an ortho acid minus 
one molecule of water. Such acids can now generally be regarded as the simplest cases of isopoly acids 
(cf. 7.5). The prefix pyro- may be retained for pyrosulfurous and pyrosulfurie acids and for pyrophosphorous 
and pyrophosphoric acids, although in these cases also the prefix di- is preferable. 

@The use of orthoperiodic acid and orthotelluric acid is approved, but the question of names for HIOs, etc., needs further study 
because of confusion in the literature. 

5.214.—The accompanying Table II contains the accepted names of the oxo acids (whether known in 
the free state or not) and some of their thio and peroxo derivatives (5.22 and 5.23). 

For the less common of these acids systematic names would seem preferable, for example 
H2MnO, manganic(VI) acid, to distinguish it from H;MnQO,, manganic(V) acid 
HReO, _ tetraoxorhenic(VIT) acid, to distinguish it from H;ReO;, pentaoxorhenic(VII) acid 
H2ReO,. tetraoxorhenic(VI) acid, to distinguish it from HReOs, trioxorhenic(V) acid ; H;ReO,, tetra- 

oxorhenic(V) acid; and HyRe,O;, heptaoxodirhenic(V) acid 
HNO,  dioxonitric(II) acid instead of nitroxylic acid. 
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Trivial names should not be given to such acids as HNO, H»N2Os, H2N2Ou, of which salts have been 
described. These salts are to be designated systematically as oxonitrates(I), trioxodinitrates(II), tetra- 
oxodinitrates(III), respectively. 

The names germanic acid, stannic acid, antimonic acid, bismuthic acid, vanadic acid, niobic acid, tantalic 
acid, tellurie acid, molybdic acid, wolframic acid, and uranic acid may be used for substances with in- 
definite ‘“‘water content’’ and degree of polymerization. 

@Unless trivial names clash with good nomenclature practices or are ambiguous, retention of well-established ones or the use 
of formulas is urged (especially for HNO, H2N2Os, etc.) until structures are known. Systematic coordination-type names in the 
case of these nitrogen acids, for example, imply a structure that is ruled out by our present state of knowledge 

If hexahydroxoantimonic acid is considered a trivial name, hexahydroxy- might be preferable (cf. the systematic name hexa- 
hydroxoantimonate(V) ion in 3.223). For the analogous use of peroxo and peroxy, see comment at 5.22. 


TABLE II 
Names For Oxo Actps 

HsBOs orthoboric acid or (mono)boric acid A280. sulfuric acid 
(HBO:), metaboric acids H28207 disulfuric or pyrosulfuric acid 
(HBOsz)s trimetaboric acid H2SOs peroxo(mono)sulfuriec acid 
HiB.O, hypoboric acid H2820s peroxodisulfuric acid 
H2COs carbonic acid H28203 thiosulfuric acid 
HOCN eyanic acid H2820¢ dithionic acid 
HNCO isocyanic acid H2SOs3 sulfurous acid 
HONC fulminie acid H28205 disulfurous or pyrosulfurous acid 
HaSiOg orthosilicie acid H2S202 thiosulfurous acid 
(H2Si0s) , metasilicic acids H28204 dithionous acid 
HNOs; nitric acid H2SO2 sulfoxylic acid 
HNOg peroxonitrie acid H2S2O6 (x = 3,4...) polythionic acids 
HNO: nitrous acid H2SeO. selenic acid 
HOONO peroxonitrous acid H2SeO3 selenious acid 
HeNOs nitroxylic acid HeTeOs (ortho) telluric acid 
H2N2O2 hyponitrous acid He2CrO, chromic acid 
H3PO4 (ortho) phosphoric acid H2Cr207 dichromic acid 
H4P207 diphosphorie or pyrophosphorie acid HC10, perchloric acid 
HsPsO10 triphosphoric acid HCl1O3 chloric acid 
Hns2PnOsn41 polyphosphorie acids HC102 chlorous acid 
(HPOs)n metaphosphoric acids HClO hypochlorous acid 
(HPOs)s trimetaphosphoric acid HBrO; bromic acid 
(HPOs)4 tetrametaphosphoric acid HBrOsz bromous acid 
H3POs peroxo(mono)phosphoric acid HBrO hypobromous acid 
H4P20s peroxodiphosphoric acid H:1O¢ (ortho) periodic acid 
(HO)20 P-PO(OH):2 hypophosphoric acid. HIOs3 iodic acid 
(HO)2P-O-PO(OH):2 diphosphoric(III,V) acid HIO hypoiodous acid 
H2PHOs; phosphorous acid HMn0O,4 permanganic acid 
H4P205 diphosphorous or pyrophosphorous HeoMnO4 manganic acid 

acid HTcO4 pertechnetic acid 
HPH202 hypophosphorous acid HeTcO4 technetic acid 
H3AsOg arsenic acid HReOg perrhenic acid 
H;3AsO3 arsenious acid HeReO. rhenic acid 
HSb(OH). hexahydroxoantimonic acid 


5.22. Peroxo Acids.—The prefix peroxo, when used in conjunction with the trivial names of acids, in- 
dicates substitution of -O- by —O-O- (cf. 7.312). 


Examples: HNO, peroxonitric acid H,SO; peroxosulfuric acid 
H;PO; peroxophosphoric acid H28203 peroxodisulfuric acid 
H.P20; — peroxodiphosphoric acid 


@Peroxy, as recommended in the 1940 Rules (inorganic), is more acceptable than peroxo to organic chemists. It is not necessary 
that the use with trivial names conform with the use of peroxo denoting a codrdinated ligand; e.g., peroxysulfuric acid or trioxo- 
peroxosulfuric(VI) acid. 


5.23. Thio Acids.—Acids derived from oxo acids by replacement of oxygen by sulfur are called thio 
acids (cf. 7.312). 
Examples: H.8.02  thiosulfurous acid H.8,0;  thiosulfuric acid HSCN  thiocyanic acid 


When more than one oxygen atom can be replaced by sulfur the number of sulfur atoms generally should 
be indicated 


H;P0;8 monothiophosphoric acid H3As8; trithioarsenious acid 
H3PO2S8»2 dithiophosphoric acid H;AsS4 tetrathioarsenic acid 
H.2C83 trithiocarbonic acid 


The prefixes seleno- and telluro- may be used in a similar manner. 
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5.24. Chloro Acids, ete.—Acids containing ligands other than oxygen and sulfur are generally desig- 
nated according to the rules in Section 7. 


Examples: 
HAuClh, hydrogen tetrachloraurate(III) or tetrachloroauric(III) acid 
HePtCl, hydrogen tetrachloroplatinate(II) or tetrachloroplatinic(II) acid 
H2PtCl, hydrogen hexachloroplatinate(IV) or hexachloroplatinic(IV) acid 


H.Fe(CN)s hydrogen hexacyanoferrate(II) or hexacyanoferric(II) acid 
H[PHO.F] hydrogen hydridodioxofluorophosphate or hydridodioxofluorophosphoric acid 


HPF; hydrogen hexafluorophosphate or hexafluorophosphoric acid 
H,SiF 5 hydrogen hexafluorosilicate or hexafluorosilicic acid 

H,SnCl, hydrogen hexachlorostannate(IV) or hexachlorostannic(IV) acid 
HBF, hydrogen tetrafluoroborate or tetrafluoroboric acid 


H[B(OH).F»] hydrogen dihydroxodifluoroborate or dihydroxodifluoroboric acid 
H[B(C.H;)4] hydrogen tetraphenylborate or tetraphenylboric acid 


It is preferable to use names of the type hydrogen tetrachloroaurate(III). 

For some of the more important acids of this type abbreviated names may be used, e.g., chloroplatinic 
acid, fluorosilicic acid. 
@For the use of hydrido in the fifth example see comment at 7.312. 


5.3. Functional Derivatives of Acids 


Functional derivatives of acids are compounds formed from acids by substitution of OH and sometimes 
also O by other groups. In this borderline between organic and inorganic chemistry organic-chemical 
nomenclature principles prevail. 

@The intention of the statement ‘‘organic-chemical nomenclature principles prevail”’ is not clear, since most of the examples 
given in the sections immediately following are not named according to organic practice. Cf. 3.33. 

5.31. Acid Halides.—The names of acid halides are formed from the name of the corresponding acid 
radical if this has a special name, e.g., sulfuryl chloride, phosphoryl] chloride. 

In other cases these compounds are named as oxide halides according to rule 6.41, e.g., MoO2Cl, molyb- 
denum dioxide dichloride. 

5.32. Acid Anhydrides.—Anhydrides of inorganic acids generally should be given names as oxides, 
e.g., N2Os dinitrogen pentaoxide, not nitric anhydride or nitric acid anhydride. 

5.33. Esters.—Esters of inorganic acids are given names in the same way as the salts, e.g., dimethyl 
sulfate, diethyl hydrogen phosphate. 

If, however, it is desired to specify the constitution of the compound, a name based on the nomenclature 
for cdordination compounds should be used. 


Example: 
(CH3)4[Fe(CN )g] tetramethyl hexacyanoferrate(II) 
or or 
[Fe(CN ).(CHsNC)4] dicyanotetrakis(methyl isocyanide)iron(II) 


@According to common organic practice for esters (ethers, sulfides, etc.) and to the naming of inorganic salts (e.g., sodium sulfate, 
not disodium sulfate), methyl sulfate would be used instead of dimethyl sulfate. However, no objection is seen to the more specific 
name. Such names as methyl sulfate are better for alphabetic listing, as in indexes. 


5.34. Amides.—The names for amides may be derived from the names of acids by replacing acid by 
amide, or from the names of the acid radicals. 
Examples: 
SO.(NH2)2 sulfuric diamide or sulfonyl diamide 
PO(N He); phosphoric triamide or phosphoryl triamide 
If not all hydroxyl groups of the acid have been replaced by NH» groups, names ending in -amidic acid 
may be used: this is an alternative to naming the compounds as complexes. 


Examples: 
NH,SO;H amidosulfurie acid or sulfamidie acid 
NH,PO(OH), amidophosphoric acid or phosphoramidie acid 
(NH2)2PO(OH) diamidophosphorie acid or phosphorodiamidic acid 


Abbreviated names (sulfamide, phosphamide, sulfamic acid) are often used but are not recommended. 


@The use of adjectives from names of inorganic acids may lead to confusion because an -ic or -ous adjective (as chromic) may 
refer to a higher- or lower-valent form of the element as well as to the acid (a possibility that does not arise, of course, with adjec- 
tives from names of organic acids), 

Names of the type phosphoramidic acid are recommended in the report of the Advisory Committee on the Nomenclature of 
Organic Phosphorus Compounds of the Division of Organic Chemistry of the ACS published in 1952, but are not as acceptable 
to the inorganic nomenclature committees as a whole as the amido- or céordination-type names. Cf, 3.33. 

The retention of sulfamic acid wnd sulfamide as trivial names is favored by the committees. An acceptable systematic name 
for NH2SO;H would be ammonia-sulfur trioxide, in keeping with its probable structure. 


5.35. Nitriles.—The suffix -nitrile has been used in the names of a few inorganic compounds, e.g. 
(PNCl.);, trimeric phosphonitrile chloride. According to 2.22 such compounds can be designated as nitrides, 
e.g., phosphorus nitride dichloride. Accordingly there seems to be no reason for retention of the name 
nitrile (and nitrilo, c.f. 3.33) in inorganic chemistry. 

@Nitrilo is used in organic chemistry, though not given in the list at the end of the Rules. 
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6. SALTS AND SALT-LIKE COMPOUNDS 


Among salts particularly there persist many old names which are bad and misleading, and the Commis- 
sion wishes to emphasize that any which do not conform to these Rules should be discarded. 


6.1. Simple Salts 


Simple salts fall under the broad definition of binary compounds given in Section 2, and their names are 
formed from those of the constituent ions (given in Section 3) in the manner set out in Section 2. 


6.2. Salts Containing Acid Hydrogen (‘‘Acid”’ Salts!) 


Names are formed by adding the word hydrogen, to denote the replaceable hydrogen present, immedi- 
ately in front of the name of the anion. 

The nonacidic hydrogen present, e.g., in the phosphite ion, is included in the name of the anion and is 
not explicitly cited (e.g., NazPHOs, sodium phosphite). 


Examples: 
NaHCO; sodium hydrogen carbonate 
NaH,PO, sodium dihydrogen phosphate 
NaH[PHO3] sodium hydrogen phosphite 


@The use of ‘‘fused’’ hydrogen names (as hydrogencarbonate in the original version) is not acceptable in English; the present 
practice of running hydrogen as a separate word is preferred and has been followed throughout this version. Cf. 3.222, 6.324, 
6.333. If necessary for clarity, parentheses can be used, as in naming ligands, e.g., (hydrogen carbonato). The use of hydro (as 
in hydrocarbonato) is not acceptable because of conflicts with organic usage, where hydro denotes addition of hydrogen to un- 
saturated compounds. 


It seems safer to cite even nonacidic hydrogen present in an anion like PHO;? (unless the ion has a specific name), because 
of current usage. (Cf. triethyl phosphite in 7.412, seventh example). 


6.3. Double Salts, Triple Salts, etc. 


6.31.—In formulas all the cations shall precede the anions; in names the principles embodied in Section 2 
shall be applied. In those languages where cation names are placed after anion names the adjectives double, 
triple, etc. (their equivalents in the language concerned) may be added immediately after the anion name. 
The number so implied concerns the number of kinds of cation present and not the total number of such 
ions. 


1For ‘‘basic’’ salts see 6.4. 


6.32.—Cations. 
6.321.—Cations shall be arranged in order of increasing valence (except hydrogen, cf. 6.2 and 6.324). 


6.322. The cations of each valence group shall be arranged in order of decreasing atomic number, with 
the polyatomic radical ions (e.g., ammonium) at the end of their appropriate group. 
@Alphabetical order would be simpler here and even for 6.321. 


6.323. Hydration of Cations.—Owing to the prevalence of hydrated cations, many of which are in 
reality complex, it seems unnecessary to disturb the cation order in order to allow for this; but if it is neces- 
sary to draw attention specifically to the presence of a particular hydrated cation this may be done by writ- 
ing, for example, “hexaaquo”’ or ‘‘tetraaquo”’ before the name of the simple ion. Apart from this exception, 
however, all complex ions should be placed after simple ones in the appropriate valence group. 


Cf. comment at 7.322, 


6.324. Acidic Hydrogen.—When hydrogen is considered to be present as a cation its name shall be 
cited last among the cations. Actually acidic hydrogen will in most cases be bound to an anion and shall 
be cited together with this (6.2). If the salt contains only one anion, acidic hydrogen shall be cited in the 
same place whichever view is taken of the function of this hydrogen. Nonacidic hydrogen shall be either not 
explicitly cited (cf. 6.2) or designated hydrido (cf. 5.24 and 7.311). For salts with more than one anion see 
6.333. 


Examples: 

KMgF; potassium magnesium fluoride 

TINa(NOs)2 thallium(I) sodium nitrate or thallium sodium dini- 
trate 

KNaCO; potassium sodium carbonate 

NH.MgP0,.6H20 ammonium magnesium phosphate hexahydrate 

NaZn(UO;)3(C2H302)9.6H20 sodium zinc triuranyl acetate hexahydrate 

Na[Zn(H2O)¢](UOz)s(C2H302)o sodium hexaaquozinc triuranyl acetate 

NaNH,HPO,.4H,0 sodium ammonium hydrogen phosphate tetrahy- 
drate 


Cf. comments at 6.2, 7.312. In the fifth and sixth examples, either triuranyl(VI) or nonaacetate should be specified. Cf. 3.32, 
6.34. 
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6.33.—Anions. 
6.331.—Anions are to be cited in this group order 

ae 

O.- and OH” (in that order) 

Simple (7.e., one element only) inorganic anions, other than H~ and O?— 

Inorganic anions containing two or more elements, other than OH— 

Anions of organic acids and organic substances exerting an acid function 
eThe committees consider it preferable to cite H- last in accordance with usage. 

6.332.—Within group 3 the ions shall be cited in the order given in 2.16, the inclusion of O in that list 
being taken as referring to all oxygen anions apart from O? (7.¢.,O2, elc.). 

Within group 4, anions containing the smallest number of atoms shall be cited first, and in the case of 
two ions containing the same number of atoms they shall be cited in order of decreasing atomic number 
of the central atoms. Thus CO? should precede CrO.2-, and the latter should precede SO. 

Within group 5 the anions shall be cited in alphabetical order. 

@Again alphabetical order would be simpler, within groups 3 and 4 as well as 5. Cf. comment at 7.251. 

6.333.—Acidic hydrogen should be cited together with the anion to which it is attached. If itis not known 
to which anion the hydrogen is bound, it should be cited last among the cations. 
Cf. comment at 6.2. 

6.34.—The stoichiometric method is the most practicable for indicating the proportions of the constitu- 
ents. It is not always essential to give the numbers of all the anions, provided the valences of all the cations 
are either known or indicated. 


or o9 SO 


Examples: 
NaCl.NaF.2NaSO,4 or NagClF(SO.4)s (hexa)sodium chloride fluoride (bis )sulfate 
CasF(PO,)s (penta )calcium fluoride (tris phosphate 


The parentheses in these cases mean that numerical prefixes may not be necessary. The multiplicative 
numerical prefixes bis, tris, etc., should be used in connection with anions, because disulfate, triphosphate, 
etc., designate isopoly anions. 

6.4. Oxide and Hydroxide Salts (‘“‘Basic”’ salts formerly oxy and hydroxy salts) 
6.41.—For the purposes of nomenclature, these should be regarded as double salts containing O2— and 
OH- anions, and Section 6.3 may be applied in its entirety. 


6.42. Use of the Prefixes Oxy and Hydroxy.—In some languages the citation in full of all the separate 
anion names presents no trouble and is strongly recommended (e.g., copper oxide chloride), to the exclusion 
of the oxy form wherever possible. In some other languages, however, such names as “oxyde et chlorure 
double de cuivre’”’ are so far removed from current practice that the present system of using oxy- and 
hydroxy-, e.g., oxychlorure de cuivre, may be retained in such cases. 


Examples: 
Mg(OH)Cl magnesium hydroxide chloride 
BiOCl bismuth oxide chloride 
LaOF lanthanum oxide fluoride 
VOSO, vanadium(IV) oxide sulfate 
CuCh.38Cu(OH)2 or Cux(OH)3Cl dicopper trihydroxide chloride 
ZrOC);.8H20 zirconium oxide (di)chloride octahydrate 


6.5. Double Oxides and Hydroxides 

The terms “mixed oxides’”’ and “mixed hydroxides’’ are not recommended. Such substances preferably 
should be named double, triple, efc., oxides or hydroxides as the case may be. 

Many double oxides and hydroxides belong to several distinct groups, each having its own characteristic 
structure type, which is sometimes named after some well-known mineral of the same group (e.g., perovskite, 
ilmenite, spinel). Thus, NaNbO;, CaTiO;, CaCrO;, CuSnO;, YAIOs, LaAlOs, and LaGaQO; all have the 
same structure as perovskite, CaTiO;. Names such as calcium titanate may convey false implications and 
it is preferable to name such compounds as double oxides and double hydroxides unless there is clear and 
generally accepted evidence of cations and oxo or hydroxo anions in the structure. This does not mean 
that names such as titanates or aluminates should always be abandoned, because such substances may 
exist in solution and in the solid state (cf. 3.223). 

Multiple” has been used in English as a class term including double, triple, etc. (oxides or the like). 

6.51.—In the double oxides and hydroxides the metals shall be named in the same order as for double 
salts (6.32). 

6.52.—When required the structure type may be added in parentheses and in italics after the name, 
except that when the type name is also the mineral name of the substance itself then the italics should not 
be used (cf. 4.2). 


Examples: 
NaNbO; sodium niobium trioxide (perovskite type) 
MgTiO; magnesium titanium trioxide (zlmenite type) 
FeTiO; iron(II) titanium trioxide (ilmenite) 
4CaO.AL203.nH20 or Ca,Al(OH)7.nH,O dicalcitum aluminum hydroxide hydrate 
but Ca;[Al(OH )gls (tri)ealcium (bis)-[hexahydroxoaluminate] 
LiAl(OH)4.2MnO, or LiAlMn!1V,0,(OH)4 lithium aluminum dimanganese(IV) tetraoxide tet- 


rahydroxide 
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7. COORDINATION COMPOUNDS 
7.1. Definitions 


Tn its oldest sense the term codrdination compound is taken as referring to molecules or ions in which there 
is an atom (A) to which are attached other atoms (B) or groups (C) to a number in excess of that correspond- 
ing to the oxidation number of the atom A. However, the system of nomenclature originally evolved for 
the compounds within this narrow definition has proved useful for a much wider class of compounds, and 
for the purposes of nomenclature the restriction “in excess . . . oxidation number’ is to be omitted. Any 
compound formed by addition of one or several ions and/or molecules to one or more ions or/and molecules 
may be named according to the same system as strict coérdination compounds. 

The effect of this is to bring many simple and well-known compounds under the same nomenclature rules 
as accepted codordination compounds; the result is to reduce the diversity of names and avoid many con- 
troversial issues, because it should be understood that there is no intention of implying that any structural 
analogy necessarily exists between different compounds merely on account of a common system of nomen- 
clature. The system extends also to many addition compounds. 

In the rules which follow certain terms are used in the senses here indicated: the atom referred to above 
as (A) is known as the central or nuclear atom, and all other atoms which are directly attached to A are 
known as coérdinating atoms. Atoms (B) and groups (C) are called ligands. A group containing more than 
one potential codrdinating atom is termed a multidentate ligand, the number of potential codordinating atoms 
being indicated by the terms unidentate, bidentate, etc. A chelate ligand is a ligand attached to one central 
atom through two er more coérdinating atoms, while a bridging group is attached to more than one atom. 
The whole assembly of one or more central atoms with their attached ligands is referred to as a complez, 
which may be an uncharged molecule or an ion of either polarity. A polynuclear complex is a complex 
which contains more than one nuclear atom, their number being designated by the terms mononuclear, dinu- 
clear, etc. 


@Some dissatisfaction with the definition of codrdination compounds was expressed, though the broad definition (last sentence 
of first paragraph) was generally approved. 

Central atom or center of coédrdination is to be preferred to nuclear atom because of other senses of nucleus, especially of an atom. 
Possible replacements for polynuclear, etc., are polycentric, etc., or bridged complex since bridging group is in common use. 

In the United States the Greek-Latin hybrid terms polydentate and monodentate seem to be used more than the all-Latin 
multidentate and unidentate. 


7.2. Formulas and Names for Complex Compounds in General 


7.21. Central Atoms.—In formulas the symbol for the central atom(s) should be placed first (except 
in formulas which are primarily structural), the anionic and neutral, etc., ligands following as prescribed 
in 7.25, and the formula for the whole complex entity (ion or molecule) should be placed in brackets [ ]. 

In names the central atom(s) should be placed after the ligands. 


@It is considered preferable to place the whole complex in brackets, especially when more than one central atom is present, but 
not essential with only one central atom or with complex ions or nonionic complexes, because brackets may be needed sometimes 
for indicating concentrations. 


7.22. Indication of Valence and Proportion of Constituents.—The oxidation number of the cen- 
tral atom is indicated by means of the Stock notation (2.252). Alternatively the proportion of constituents 
may be given by means of stoichiometric prefixes (2.251). 

7.23.—Formulas and names may be supplemented with the prefixes cis, trans, etc. (2.19). 

7.24. Terminations.—Complex anions shall be given the termination -ate (cf. 2.23, 2.24 and 3.223). 


Complex cations and neutral molecules are given no distinguishing termination. For further details concern- 
ing the names of ligands see 7.3. 


7.25. Order of Citation of Ligands in Complexes.— 


first: anionic ligands 
next: neutral and cationic ligands 
7.251.—The anionic ligands shall be cited in the order 
I= 
O2-, OH- (in that sequence) 
Other simple anions (7.e., one element only) 
Polyatomic anions 
Organic anions in alphabetical order 


The sequence within categories 3 and 4 should be that given in 6.332. 


@H- is preferably named last, not first (cf. comment at 6.331). Alphabetical order is strongly recommended for simplicity 
at least within 3 and 4, where only rare uses are involved. The intention seems to be to include under 3 monatomic ions (7.e., 
one atom—rather than one element—only), in other words to exclude Ns, Is, etc. Under 4 the insertion of “‘inorganic’’ between 
“Polyatomic” and ‘‘anions’’ is recommended. 


7.252.—Neutral and cationic ligands shall be cited in the order given 


first: water, ammonia (in that sequence) aon 

then: other inorganic ligands in the sequence in which their codrdinating elements appear in the list 
given in 2.16 ; 

last: organic ligands in alphabetical order. 
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@For the inorganic ligands alphabetical order again is recommended. The use of parentheses wherever there is any possibility 
of ambiguity should be stressed, as illustrated in examples under 7.321: potassium trichloro(ethylene)platinate(II), where paren- 
theses are given in the Rules, and tetra(pyridine)platinum(II) tetrachloroplatinate(II), where they have been added in this 
version. Parentheses might also be helpful with ‘‘thiocyanato”’ preceded by a numerical prefix (see last example in 7.311) and 
are definitely required with two-word names for ligands recommended instead of the fused names of the original version (6.2), 
as in the seventh example in 7.412: di-u-carbonyl-bis} carbonyl(triethyl phosphite)cobalt}. Since brackets denote complexes, 
braces can be used in formulas or names where needed in order to avoid the use of two sets of parentheses (braces were so used 
in some but not all such cases in the original version). 


7.3. Names for Ligands 
7.31.—Anionic Ligands. 
7.311.—The names for anionic ligands, whether inorganic or organic, end in -o (see, however, 7.324). 
In general, if the anion name ends in -ide, -ite, or -ate, the final -e is replaced by -o, giving -ido, -ito, and 
-ato, respectively. 


Examples: 
LifAlH,) lithium tetrahydridoaluminate 
Na[BH,] sodium tetrahydridoborate 
K.[OsNC],] potassium nitridopentachlorodsmate( V1) 
[Co( N He). NH3)4JOC2H; diamidotetraamminecobalt(III) ethanolate 
[(CoN3(NHs3);]SO4 azidopentaamminecobalt(IIT) sulfate 
Na[Ag(S203)o] sodium bis(thiosulfato argentate(I) 
[Ru(HSO3;)o( NH) 4] . bis(hydrogen  sulfito)tetraammineruthenium 


(II) NH.[Cr(SCN )4(NHs)o] ammonium tetrathiocyanatodiamminechromate (III) 
@For ‘“‘ethanolate” in the fourth example ‘‘ethoxide’’ may be preferred. 


7.312.—These anions do not follow exactly the above rule; modified forms have become established: 


Biss fluoride fluoro (not fluo) O.2- peroxide peroxo 

Cl- chloride chloro HS— hydrogen sulfide _ thiolo 

Bis bromide bromo S- sulfide thio! (sulfido) 
1 iodide iodo (but:S.2- disulfide disulfido) 

O25 oxide oxo CN- cyanide cyano 

OH hydroxide hydroxo 


1The name thio has long been used to denote the ligand S?- when it can be regarded as replacing O? in an oxo acid or its anion. 
The general use of this name will prevent confusion between the two interpretations of disulfido as S22” or two S*® ligands. 


By analogy with hydroxo, CH;0-, etc., are called methoxo, etc. For CH;S-, etc., the systematic names 
methanethiolato, etc., are used. 


Examples: 
K{AgF,] potassium tetrafluoroargentate(III) 
K,[NiF’s] potassium hexafluoroniccolate(IV ) 
Ba[BrF 4]. barium tetrafluorobromate(III) 
Na{AICl4] sodium tetrachloroaluminate 
Cs[IClu] cesium tetrachloroiodate(III) 
K[Au(OH),] potassium tetrahydroxoaurate(III) 
K{CrOF,] potassium oxotetrafluorochromate(V ) 
K,[Cr(O)202(CN )o(N Hs)] potassium dioxoperoxodicyanoamminechromate(V1) 
Na[BH(OCHs)s] sodium hydridotrimethoxoborate 
K.[Fe.S.(NO)4] dipotassium dithiotetranitrosyldiferrate 


It is strongly recommended on the basis of past and present usage, analogy with chloro, etc., and euphony that hydro be added 
to the list of modified forms of names for anionic ligands and that hydrido be abandoned (cf, also examples in 7.311). 

While the Subcommittee on Coérdination Compounds recognizes the usefulness of the invariable -o ending for anionic ligands, 
some members of the general committees do not see a sharp enough distinction between such ligands and the same groups in 
organic compounds to justify a departure from organic usage by using hydroxo, methoxo, etc., instead of hydroxy, methoxy, etc. 
These members therefore favor adding hydroxy, methoxy, etc., to the hydrocarbon radicals excepted from the rule of -o endings 
for anions (7.324). For the use of peroxo, see comment at 5.22. 

The -o of a negative ligand should not be elided before another vowel (chlorodédsmate, chloroiodo), This agrees with organic 
practice. Cf. comment at 7.322. 

It should be pointed out here as well as in the list of names for ions and radicals at the end of the Rules that the approved 
organic name for unsubstituted HS is mercapto (not thiol, as also given in the list) and for the alkyl- and aryl-substituted radicals 
methylthio, ete. 


7.313.—Ligands derived from organic compounds not normally called acids, but which function as such 
in complex formation by loss of a proton, should be treated as anionic and given the ending -ato. If, however, 
no proton is lost, the ligand must be treated as neutral—see 7.32. 





Examples: 
[Ni(C,H 7N2O2)s] bis(dimethylglyoximato) nickel (II) [Cu( C5H;O2)o] bis(acetylacetonato) copper(II) 
) (e) a 
u. 
a SS CH=N N=HC 
we Nee? cu=0% ‘o=HC | | 

He C—O 

bis(8-quinolinolato) silver (II) bis (4-fluorosalicylaldehydato) copper(II) N,N’-ethylenebis(salicylideneiminato) cobalt(II) 
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@Although according to 3.33 the name for the ligand in the second example should be derived from the systematic name 2,4- 
pentanedione instead of from acetylacetone, acetylacetonato perhaps conveys better the idea that it is the enol form that is 
involved. However, the codrdination subcommittee questions the use of the termination -ato rather than plain -o especially in 
cases where the -ate terms (as dimethylglyoximate) are not accepted organic practice. Such -ato terms are especially misleading 
in the last two examples, where the -ato belongs with the hydroxyl part of the name, not the aldehyde or imine part to which 
it is attached. 

7.32.—Neutral and Cationic Ligands. 


7.321.—The name of the coérdinated molecule or cation is to be used without change, except in the special 
cases provided for in 7.322. 


Examples: 

[CoCl.( CsHsN202)s] dichlorobis(dimethylglyoxime cobalt(II) (cf. nickel derivative 
given in 7.313) 

cts-[PtClo(EtsP )»] cis-dichlorobis(triethylphosphine )platinum(IT) 

[CuCl.(CH;N H»)s] dichlorobis(methylamine )copper(II) 

[Pt py] [PtCl,] tetra(pyridine )platinum(IT) tetrachloroplatinate(I1) 

[Fe(dipy)s]Cly tris(dipyridyl)iron(IT) chloride 

[Co ens]o(SO4)3 tris(ethylenediamine )cobalt(IIT) sulfate 

[Zn {| NH».CH.CH(NH2)CH.NH)} JI2 bis(1,2,3-triaminopropane)zinc iodide 

K[PtCl;(C2H,4)] potassium trichloro(ethylene )platinate(II) or potas- 


sium trichloromonoethyleneplatinate(II) 
[PtCl.{H:NCH»CH(NH:)CH.NH3}]Cl dichloro(2,3 - diaminopropylammonium )platinum(IT) chloride 
{[Cr(CsH;NC)g] hexakis( phenyl] isocyanide )chromium 
@In the fifth example, bipyridine is preferred to dipyridyl in organic practice, and in the seventh example 1,2,3-propanetriamine 
to 1,2,3-triaminopropane. 

7.322.—Water and ammonia as neutral ligands in coérdination complexes are called “‘aquo’”’ and ‘‘am- 
mine,’’ respectively. 

In the tentative rules it was proposed to change the old-established “‘aquo”’ to “‘aqua,’’ thus keeping the 
-o termination consistently for anionic ligands alone. However, as the old form is so widely used, many 
regarded the change as too pedantic, and the Commission has decided to retain “aquo’’ as an exception. 
Examples: 


[Cr(H20)sCls hexaaquochromium(III) chloride or hexaaquochro- 
mium trichloride 

[Al(OH )(H20)5]** the hydroxopentaaquoaluminum ion 

[Co(NHs)s]CISO4 hexaamminecobalt(II1) chloride sulfate 

[CoCl(NH3),]Cle chloropentaamminecobalt(III) chloride 

[CoCl;(NHs3)2{(CHs)2NH}] trichlorodiammine(dimethylamine)cobalt(II1) 


@Hexaquo, pentaquo, etc., are used in the examples in the original version, but have been changed in this version to hexaaquo, 
etc., for conformity with the latest approved organic practice. (Cf. hexaammonium, given with two a’s separated by a hyphen 
in 7.6, second example, in the original version.) 

7.323.—The groups NO, NS, CO, and CS, when linked directly to a metal atom, are to be called nitrosyl, 
thionitrosyl, carbonyl, and thiocarbonyl, respectively. In computing the oxidation number these radicals 
are treated as neutral. 


Examples: 
Na»[Fe(CN);NO] disodium pentacyanonitrosylferrate 
K,;[Fe(CN );CO] tripotassium pentacyanocarbonylferrate 
K[Co(CN)(CO).(NO)] potassium cyanodicarbonylnitrosylcobaltate(0) 
HCo(CO). hydrogen tetracarbonylcobaltate( —I) 
[Ni(CO)2(PhsP )o] dicarbonylbis(triphenylphosphine )nickel(0) 
[Fe ens] [Fe(CO).] tris(ethylenediamine )iron(I1) tetracarbonylferrate (—I1) 
Mn2(CO);0 or [CO;)Mn—Mn(CO),] decacarbonyldimanganese(0) or bis(pentacarbonyl- 


manganese ) 

@The necessity of arbitrarily considering these groups as always neutral can be avoided by not using the oxidation number but 
instead the stoichiometric proportions (asin some of these examples) or the Ewens-Bassett system (cf. comment at 2.252). Thus the 
anion in the last example in 7.312 (where NO is known to be positive) would by this system be named dithiotetranitrosyldiferrate 
{2-). 

7.324.—Anions derived from hydrocarbons are given radical names without -o, but are counted as 
negative when computing the oxidation number. 

The consistent introduction of the ending -o would in this case lead to unfamiliar names, e.g., phenylato 
or phenido for CsH;~. On the other hand, if the radicals were counted as neutral ligands, the central atom 
would have to be given an unusual oxidation number, e.g., —I for boron in K[B(CeHs)4], instead of IIT. 


Examples: 
K[B(C.Hs)4] potassium tetraphenylborate 
K[SbC1;CeHs] potassium pentachloro(phenyl)antimonate(V ) 
K,[Cu(C2H)s] potassium triethynylcuprate(1) 
K,[Ni(C2C.Hs) 4] potassium tetrakis(phenylethynyl)niccolate(0) 
[Fe(CO)4(C2Ce6Hs)2] tetracarbonylbis(phenylethynyl])iron(II) 
Fe(C;Hs)o bis(cyclopentadieny])iron(I1) 
[Fe(C;Hs)2]Cl bis(cyclopentadieny])iron(II1) chloride 
([Ni(NO)(C;H;)] nitrosyleyclopentadienylnickel 
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@The use of radical names such as cyclopentadienyl in the examples does not seem consistent with the use of Stock notations; 
for the sixth example (‘‘ferrocene’’), iron(II) cyclopentadienide is preferred by some. This matter is presumably part of the whole 
organometallic problem to be dealt with by the new IUPAC joint organic-inorganic subcommittee. 

For niccolate, see comment at 1.12. 


7.33.—Alternative Modes of Linkage of Some Ligands.—Where ligands are capable of attachment 
by different atoms this may be denoted by adding the symbol for the atom by which attachment occurs at 
the end of the name of the ligand. Thus the dithiodxalato group may be attached through §S or O, and these 
are distinguished as dithiodxalato-S,S’ and dithioéxalato-O,0’, respectively. 

In some cases different names are already in use for alternative modes of attachment, as, for example, 
thiocyanato (—SCN) and isothiocyanato (—NCS), nitro (—NOz), and nitrito (—ONO). In these cases ex- 
isting custom may conveniently be retained. 


Cl H.N—CH:; 


Examples: 
SA 


~ 
S—CO Cl S—CH, 
K} Ni | | 
S—CO/>. CH,—CH,N(CHs)2 
potassium bis(dithioéxalato-S,S’ niccolate(I1) dichloro(2-N,N-dimethylaminoethy] 2-aminoethyl 
sulfide-N’,S )platinum(I1) 
K,[Pt(NOz)4] potassium tetranitroplatinate(I1) 
Na;[Co(NOz)s] sodium hexanitrocobaltate(II1) 


[Co( NO2)3(NHs)s] trinitrotriamminecobalt(IIT) 
[(Co(ONO)(N Hs)5|SO4 nitritopentaamminecobalt(IIT) sulfate 
[(Co[NCS)(N H3)s5]Cle isothiocyanatopentaamminecobalt(II1) chloride 


@Thiodxalato in the original version has been changed to dithiodxalato. 


7.4. Di- and Polynuclear Compounds 

7.41.—Bridging Groups. 

7.411.—A bridging group shall be indicated by adding the Greek letter u immediately before its name 
and separating this from the rest of the complex by a hyphen. Two or more bridging groups of the same 
kind are indicated by di-y-, etc. 

7.412.—If the number of central atoms bound by one bridging group exceeds two, the number shall be 
indicated by adding a subscript numeral to the p. 

This system of notation allows simply of distinction between, for example, u-disulfido (one S» bridge) 
and di-y-sulfido (two § bridges). It is also capable of extension to much more complex and unsymmetrical 
structures by use of the conventional prefixes cis, trans, asym, and sym where necessary. 


Examples: 


((NH;)s;Cr-OH—Cr(N Hs)5]Cl; 
p-hydroxo-bis{ pentaamminechromium(IIT)}chloride 


CN 
a Ye pee NCS S) P(C3H7)s 
Pt Pt Pt Pt 
og 
Et;As Cl Cl (CsH7)sP S SCN 
CN 
di-u-chloro-dichlorobis(triethylarsine)diplatinum — di-~-thiocyanato-dithiocyanatobis(tripropylphos- 
(II) (three possible isomers: asym, sym-cis, and phine )diplatinum(I1) 
sym-trans; the last is shown) 
[((CO)sFe(CO);Fe(CO)s] tri-u-carbonyl-bis(tricarbonyliron ) 
[((CO)sFe(SEt)oFe(CO)s] di-u-ethanethiolato-bis(tricarbonyliron) 
[((CsHs)(CO)Fe(CO)2Fe(CO)(CsHs)] di-u-carbonyl-bis(carbonyleyclopentadienyliron ) 
[((CO){P(OEt);}Co(CO),Co(CO){P(OEt);}]  di-u-carbonyl-bis{carbonyl(triethyl phosphite)- 
cobalt} 
{[Au(CN )(C3H7)o]4 eyclo-tetra-u-cyano-tetrakis(dipropylgold) 
[Cul(EtsAs)]q tetra-y;-iodo-tetrakis { triethylarsinecopper(1)} 
[BesO(CH;COO)s] jtg-OX0-hexa-y-acetato-tetraberyllium 
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7.42. Extended Structures.—Where bridging causes an indefinite extension of the structure it is best 
to name compounds primarily on the basis of their over-all composition; thus the compound having the 
composition represented by the formula CsCuCl; has an anion with the structure: 





a iB @ Cl n- 
| | 
Aas saat Cl ra Cl—Cu—Cl—Cu.... 
| | 
Cl Cl Cl Cl 


This may be expressed in the formula (Cs*),~ [(CuCl;)]"- which leads to the simple name cesium catena- 
x-chloro-dichlorocuprate(II). If the structure were in doubt, however, the substance would be called 
cesium copper(II) chloride (as a double salt). 

@C/. comment on catena at 1.4. 


7.5. Isopoly Anions 


The structure of many complicated isopoly anions has now been cleared up by X-ray work and it turns 
out that the indication of the several n-oxo and oxo atoms in the name does not convey any clear picture 
of the structure and is therefore of little value. 

For the time being it is sufficient to indicate the number of atoms by Greek prefixes, at least until isomers 
are found. When all atoms have their ‘‘normal’’ oxidation states (e.g., WV!), it is not necessary to give the 
numbers of the oxygen atoms, if all the others are indicated. 


Examples: 

K,8,0; dipotassium disulfate 
K.83010 dipotassium trisulfate 

Nas P3010 pentasodium triphosphate 
K.Cr.Oi3 dipotassium tetrachromate 
Na.B.0; disodium tetraborate 
NaB;Ogs sodium pentaborate 
CazsMo7Oo4 tricalcium heptamolybdate 


Na;HNb,Q19.15H2O heptasodium monohydrogen hexaniobate-15-water 
KoMgoV10023.16H2O dipotassium dimagnesium decavanadate-16-water 


7.6. Heteropoly Anions 


The central atom or atoms should be cited last in the name and first in the formula of the anion (cf. 7.21), 
e.g., wolframophosphate, not phosphowolframate. 

If the oxidation number has to be given, it may be necessary to place it immediately after the atom 
referred to and not after the ending -ate, in order to avoid ambiguity. 

The method formerly recommended for naming iso- and heteropoly anions by giving the number of atoms 
in parentheses is not practicable in more complicated cases. 


Examples: 
(NH4)sP W120 40 triammonium dodecawolframophosphate 
(NH4)sTeMo,gOo4.7H2O hexaammonium hexamolybdotellurate heptahydrate 
LisHSiW 120 49.24H2O trilithium (mono)hydrogen dodecawolframosilicate- 

24-water 

KsMn!Y M0032 hexapotassium enneamolybdomenganate(IV) 
NagPY¥2Mo1g0¢2 hexasodium 18-molybdodiphosphate(V) 
NasP¥l,Mo 2041 tetrasodium dodecamolybdodiphosphate(II1) 


K,Co!CollIWy20%.16H,0 heptapotassiumdodecawolframocobalt(II)- 
cobalt(III )ate-16-water 
KsPV2Mo010039 tripotassium decamolybdodivanadophosphate 


@The codrdination subcommittee would prefer not to have sections 7.5 and 7.6 included under 7 and recommends that they 
should be studied by a special subcommittee. Some cyclic isomers are already known, and isopoly cations also are being investi- 
gated. 

Cf. comment at 1.12 for stand on wolframate and wolframo, and 2.251 for nona instead of ennea (fourth example). 

Isopoly and heteropoly are not separate words in the original version. 


7.7. Addition Compounds 


The ending -ate is now the accepted ending for anions and should generally not be used for addition 
compounds. Alcoholates are the salts of alcohols and this name should not be used to indicate alcohol of 
crystallization. Analogously addition compounds containing ether, ammonia, efc., should not be termed 
etherates, ammoniates, etc. 

However, one exception has to be recognized. According to the commonly accepted meaning of the ending 
-ate, “hydrate”? would be, and was formerly regarded as, the name for a salt of water, 7.e., what is now 
known as a hydroxide; the name hydrate has now a very firm position as the name of a compound containing 
water of crystallization and is allowed also in these Rules to designate water bound in an unspecified way; 
it is considered to be preferable even in this case to avoid the ending -ate by using the name “‘water’’ (or 


its equivalent in other languages) when possible. 4 
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The names of addition compounds may be formed by connecting the names of individual compounds by 
hyphens (short dashes) and indicating the number of molecules by Arabienumerals. When the added mole- 
cules are organic, however, it is recommended to use multiplicative numeral prefixes (bis, tris, tetrakis, etc.) 
instead of Arabic figures to avoid confusion with the organic-chemical use of Arabic figures to indicate posi- 
tion of substituents. 


Examples: 

CaClh,.6H2O calcium chloride-6-water (or calcium chloride hexa- 
hydrate) 

3CdSO,.8H,O 3-cadmium sulfate-8-water 

NazCO;.10H.O0 sodium carbonate-10-water (or sodium carbonate 
decahydrate) 

AIC);.4C,.H;OH aluminum chloride—4-ethanol or —tetrakisethanol 

BF;.(C2H;)20 boron trifluoride—diethyl ether 

BF3.2CH;0H boron trifluoride—bismethanol 

BF;.H3PO,4 boron trifluoride—phosphoric acid 

BiCl;.3PCl; bismuth trichloride—3-(phosphorus pentachloride) 

TeCl..2PCl; tellurium tetrachloride-2-(phosphorus pentachlo- 
ride) 

(CH;)4NAsCly.2AsCl; tetramethylammonium tetrachloroarsenate(II1)— 
2-(arsenic trichloride) 

CaCl.8NH; j calcium chloride-8-ammonia 

8H,S.46H2O 8-(hydrogen sulfide )—46-water 

8Kr.46H-O 8-krypton—46-water 

6Br:.46H20 6-dibromine—46-water 


8CHC1;.16H2S.136H2O 8-chloroform—16-(hydrogen sulfide )—136-water 


These names are not very different from a pure verbal description which may in fact be used, e.g., calcium 
chloride with 6 water, compound of aluminum chloride with 4 ethanol, etc. 

If it needs to be shown that added molecules form part of a complex, the names are given according to 
7.2 and 7.3. 


Examples: 


FeSO,.7H,20 or [Fe(H20).|SO1.H2O iron(II) sulfate heptahydrate or hexaaquoiron(IT) 
sulfate monohydrate 


PtCl,.2PCl; or [PtCl,( PC]; )o] platinum(ITI) chloride—2-(phosphorus trichloride) or 
dichlorobis( phosphorus trichloride )-platinum(II) 

AICl;.NOCI1 or NO[AIC]4] aluminum chloride—nitrosyl chloride or nitrosyl 
tetrachloroaluminate 

BF;3.EtsN or [BF3(Et3N )] boron trifluoride—triethylamine or trifluoro(triethyl- 
amine )boron 


@Only some so-called ‘addition compounds” are known to be coordination compounds, and the formulas and names ean show 
such structures. Those that are lattice compounds and those of unknown structure do not really belong in 7. 

The committees like hydrate and ammoniate and see no particular advantage in dropping them (cf. the use of hydrate terms 
in examples in 6.324; 6-hydrate, etc., as well as hexahydrate, etc., are considered acceptable). 

No reason can be seen for deviating here from usual organic practice by using multiplicative prefixes with simple names: tetra- 
ethanol is just as clear as tetrakisethanol, and dimethanol as bismethanol. Parentheses can always be used if there is danger 
of any ambiguity. 

The use of short dashes (‘‘en’”’ dashes) instead of hyphens between the names (as in the examples here, but not in the original 
version) makes for greater ease in reading. 

It is considered preferable by some to place the electron donor first in both the formulas and name: (C2H5)20.BFs, diethyl 
ether—boron trifluoride (note that organic usage favors ethyl ether over diethyl ether), 


8 POLYMORPHISM 

Minerals occurring in nature with similar compositions have different names according to their crystal 
structures; thus, zinc blende, wurtzite; quartz, tridymite, and cristobalite. Chemists and metallographers 
have designated polymorphic modifications with Greek letters or with Roman numerals (a-iron, ice-I, eéc.). 
The method is similar to the use of trivial names, and is likely to continue to be of use in the future in cases 
where the existence of polymorphism is established, but not the structures underlying it. Regrettably there 
has been no consistent system, and some investigators have designated as a the form stable at ordinary 
temperatures, while others have used a for the form stable immediately below the melting point, and some 
have even changed an already established usage and renamed a-quartz 6-quartz, thereby causing confusion. 
If the a—6 nomenclature is used for two substances A and B, difficulties are encountered when the binary 
system A-B is studied. 
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LIST OF NAMES FOR IONS AND RADICALS 


In inorganic chemistry substitutive names seldom are used, but the organic-chemical names are shown to draw attention to 


certain differences between organic and inorganic nomenclature. 








Name _ 
as prefix for 
Atom or as cation or cationic substituent in 
group as neutral molecule radical! as anion as ligand organic compounds 
H monohydrogen hydrogen hydride hydrido 
F monofluorine fluoride fluoro fluoro 
Cl monochlorine chlorine chloride chloro chloro 
Br monobromine bromine bromide bromo bromo 
x monoiodine iodine iodide iodo iodo 
I; triiodide 
Clo chlorosyl hypochlorite hypochlorito 
ClO chlorine dioxide chloryl chlorite chlorito 
ClOs perchloryl chlorate chlorato 
ClO4 perchlorate 
10 iodosyl hypoiodite iodoso 
102 iodyl iodyl or iodoxy 
oO monodéxygen oxide Oxo oxo or keto 
Or dioxygen O22-: peroxide peroxo peroxy 
Ovo—: hyperoxide 
HO hydroxyl hydroxide hydroxo hydroxy 
HO: (perhydroxyl) hydrogen peroxide hydrogen peroxo hydroperoxy 
s monosulfur sulfide thio (sulfido) thio 
HS (sulfhydryl) hydrogen sulfide thiolo thiol or mercapto 
S» disulfur disulfide disulfido 
so sulfur monoxide sulfinyl (thionyl) sulfinyl 
SO2 sulfur dioxide sulfonyl (sulfuryl) sulfoxylate sulfonyl 
SO; sulfur trioxide sulfite sulfito 
HSO; hydrogen sulfite hydrogen sulfito 
S20 thiosulfate thiosulfato 
SOs sulfate sulfato 
Se selenium selenide seleno seleno 
SeO seleninyl seleninyl 
SeOs selenonyl selenonyl 
SeOs selenium trioxide selenite selenito 
SeOx selenate selenato 
Te tellurium telluride telluro telluro 
CrO2 chromyl 
UO: uranyl 
NpOs2 neptunyl 
Pu: plutonyl 
AmO:2 americyl 
N mononitrogen nitride nitrido 
Nz azide azido 
NH imide imido imino 
NH2 : amide amido amino 
NHOH hydroxylamide hydroxylamido hydroxylamino 
NeoH; hydrazide hydrazido hydrazino 
NO nitrogen oxide nitrosyl nitrosyl nitroso 
NO: nitrogen dioxide nitryl nitro nitro 
ONO nitrite nitrito 
NS thionitrosyl 
(NS)n thiazyl (e.g., trithiazyl) 
NO: nitrate nitrato 
N2O3 hyponitrite hyponitrito 
1p phosphorus phosphide phosphido 
PO phosphoryl phosphoroso 
PS thiophosphoryl 
PH2O3 hypophosphite hypophosphito 
PHO; phosphite phosphito 
PO. phosphate phosphato 
AsO4 arsenate arsenato 
vo vanadyl 
co carbon monoxide carbonyl carbonyl carbonyl 
cs thiocarbonyl 
CH;0 methoxyl methanolate methoxo methoxy 
CoHsO ethoxyl ethanolate ethoxo ethoxy 
CH:S methanethiolate methanethiolato methylthio 
CoHsS ethanethiolate ethanethiolato ethylthio 
CN cyanogen cyanide cyano eyano 
OCN cyanate cyanato cyanato 
SCN thiocyanate thiocyanato and thiocyanato and 
isothiocyanato isothiocyanato 
SeCN selenocyanate selenocyanato selenocyanato 
TeCN tellurocyanate tellurocyanato 
CO; carbonate carbonato 
HCO; hydrogen carbonate hydrogen carbonato 
CH;3CQ:2 acetate acetato acetoxy 
CH:CO acetyl acetyl acetyl 
C204 oxalate oxalato 


1If necessary, oxidation state is to be given by Stock notation. 


@Although some additions might be made to this list, especially in the last column, and a few changes suggested, no attempt 


has been made to do so at this time. Cf. comments at such rules as 3.31, 3.32, 5.35, 6.2, and 7.312. 
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A rational system should be based upon crystal structure, and the designations a, 8, y, efc., should be 
regarded as provisional, or as trivial names. The designations should be as short and understandable as 
possible, and convey a maximum of information to the reader. The rules suggested here have been framed 
as a basis for future work, and it is hoped that experience in their use may enable more specific rules to be 
formulated at a later date. 

8.1.—For chemical purposes (7.e., when particular mineral occurrences are not under consideration) 
polymorphs should be indicated by adding the crystal system after the name or formula. For example, 
zine sulfide(cub.) or ZnS(cub.) corresponds to zinc blende or sphalerite, and ZnS(hex.) to wurtzite. The 
Commission considers that these abbreviations might with advantage be standardized internationally: 


cub. = cubic hex. = hexagonal 
C. = body-centered trig. = trigonal 

ts = face-centered mon. = monoclinic 
tetr. = tetragonal tric. = triclinic 
o-rh. = _ orthorhombic 


Slightly distorted lattices may be indicated by use of the circa sign, ~. Thus, for example, a slightly 
distorted face-centered cubic lattice would be expressed as ~f.cub. 

8.2.—Crystallographers may find it valuable to add the space-group; it is doubtful whether this system 
would commend itself to chemists where 8.1 is sufficient. 

8.3.—Simple well-known structures may also be designated by giving the type-compound in italics in 
parentheses; but this system often-breaks down because many structures are not referable to a type in this 
way. Thus, AuCd above 70° may be written as AuCd(cub.) or as AuCd(CsCl-type); but at low temperature 
only as AuCd(o-rh.), as its structure cannot be referred to a type. 
Cf. 6.5 and 6.52, 
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isc ea he 


Moca. 


form 





.| acid 


absolute 
acetic acid 
acetone 
active 
alcohol 
alkali 
ammonium 
amorphous 


.| anhydrous 


approximately 


..| aqua, water 
.| aqua regia 


asymmetrical 
atmospheres 
bipyramidal 
blue 

black 

boiling 
brown 


.| brownish 
.| benzene 


cold 
calculated 
carbon 
caustic 
chloroform 
chocolate 
citric acid 
colorless 


.| colloidal 


commercial 
compounds 
completely 


.| concentrated 


constant 
contains 
corrosive 
crystalline 
cubic 
decomposes 
deliquescent 
derivative 
dibasic 
dihydrogen 


.| dilute 


dimorphous 
disagreeable 
dark 
doubtful 
ductile 
efflorescent 
emerald 
ether 
evolves 
evolution 
excess 
existence 
explodes 
extreme (ly) 
from 
feathery 


.| flakes 
.| flocculent 


fluorescent 
formic 
fuming 


[DIRE omen 6 


POWs aaa 





fused 
fixed 
gelatinous 
glass 
glacial 


.| glittering 


globular 
glycerin 


.| granular 


greasy 


.| green 


hot 


..| hexagonal 
.| heat 


hydrolyzed 
hydroxides 


.| hygroscopic 


insoluble 
ignites 
indigo 
indefinite 


.| inflammable 


infusible 
iridescent 
leaflets 
lemon 
ligroin 
long 
liquid 
light 
luminous 
lustrous 
methyl 
metal or metal- 
lic 


.| microscopic 


mineral 
miscible 


.| mixture 
.| modifications 


monobasic 


.| monohydrogen 


monoclinic 


.| nearly 


needles 
nitrate 
octahedral 
odorless 
offensive 
olive 
optical or 
optically 
orange 


..| ordinary 


organic 
oxalate or 
oxalic 


.| pale 


petroleum 
plates 
poisonous 
polymorphous 
powder 


.| precipitate 
.| prisms 


pressure 


.| probably 


lie a eR A 
idaeyebe wae oa ane 
TWO eae 


CEL DAS Hee eee 


WALD ses st satae tes 


UNStee cae 





..| properties 
..| purple 
.| pyridine 


quadrilateral 


-| questioned 


rectangular 

reddish 

regular 

rhombohedral 

rhombic, ortho- 
rhombic 

soluble 

saturated 

solid 


.| sensitive 


scales 
secondary 


.| silver 


slightly 
slowly 
small 


.| sodium 


solution 
solvents 


.| spontaneous 


steel 
stable 
sublimes 


.| suffocating 


sulfides 


.| sulfur 


symmetrical 
tablets 
tartaric acid 
tetragonal 
tetrahedral 
toluene 
trace, traces 
transparent 
translucent 
trigonal 
tribasic 
triclinic 
trimetric 
transition point 
turpentine 
unpleasant 


.| unstable 


very 


.| vacuum 
.| various 


violent, 
violence 
viscous 
vitreous 
violet 


.| volatizes 


white 
white light 
yellow 
yellowish 


.| soluble in all pro- 


portions 


.| above 


below 


Se ee eel 
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al 


a2 
a3 
a4 
ad 
a6 
a7 
a8 
ad 
ald 


all 
al2 
al3 


al4 
al5 


al6 


al7 
al8 
al9 
a20 


a21 


a22 


a23 
a24 
a25 


a26 


a27 


a28 
429 


a33 





Name 


Actinium 
Actinium............ 


bromide 
chloride, tri- 
fluoride, trie... ene 
hydroxide.......... 
HOGIG Goo aires 2. Eee 
OXRIRGO Sc iccisisc  mas Pe 
oxide, sesqui- 
sulfide, sesqui- 
Aluminum... 


acetate, tri-......... 
acetylacetonate..... 


orthoarsenate 
benzoate........... 
benzyloxide 


boride. . 


boride n@ievc.. - 4 es 
bromate...... 
bromide... 


bromide, hexa- 
hydrate 

bromide, penta- 
decylhydrate 


butoxide, tert- 


carbide 
chlorate. . 
perchlorate 


chloride... 


chloride, hexa- 
hydrate 


chloride, hexammine 


diethylmalonate 
deriv 


ethoxide. . 


a-ethylacetoacetate 
deriv 
‘ferrocyanide 


fluoride. . 


fluoride. . 


fluoride, mono- 
hydrate 
fluosilicate 


hydroxide 
hydroxide . 


hydroxide. . 
iodide. . 


iodide, hexa- 
hydrate 


isopropoxide. 


lactate. 


_|Al(BrOsz)3.9H20 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS 


Synonyms and 
Formulae 


Al (CoHsOa)s... ice ces 
FALK@ sO 2)3y cor wane aie 


AlAsOu.8H20.......... 

IAN(C7HsO2)accsces nea o> 

Aluminum benzylate. 
Al(C7H70 )s 


AIBrs (or Al2Bre) 


AI1Br3.6H20. . 


A1Br3.15H20..... . 


Al(C4HoO)s. . . 


NLG@ 3h east 


.|Al(C103)3.6H20....... 


Al(ClO,)3.6H20........ 


AICls (or AlzCle)..... 


AICI3.6H20. . 


AIC]3.6N Ha. . 
Al(C7H1104)a. 


_|AL(C2H6O)s. . 


Al(CeHoOs)s. 


AJa{Fe(CN )o]a.17H20. . 


.|AIFs... 


_ |ALF 3.34 H20 


Nat. fluellite. AlFs.H.0. 
Nat topaz. 2AIFO.SiO2 


Nat. boehmite. 
AlO(OH) 

Nat. diaspore. 
AIO(OH) 

AI(OH)a.. 

Alls (or Alsle). 


Alls.6H2O 


Al(C3sH70)s 
Al(C3HsQs)s. . 








Mol. 
wt. 


550.19 
26.9815 


204.12 
324.31 
310.02 


390.33 
348.38 


156.71 


48.60 
572.84 
266.71 
374.80 


536.94 


246.33 


143.96 
385.43 
433.43 


133.34 


241.43 


235.52 
504.47 


162.14 
414.39 


1050.05 
83.98 


147.03 
101.99 


184.04 
59.99 
59.99 


78.00 
407.69 


515.79 


204.25 
294.20 


Crystalline form, 
properties and 
index of 
refraction 


silv wh met, cub.. 


wh cr, hex 
wh ershex. 3. 0s 


cub 


dk red-blk, 
monocl 


copper red, hex... 


wh cr, hygr>:....|. 


col, rhomb pl, 
deliq 

col-yelsh need, 
deliq 

col need.... . 


WLCEs eases 


yel-grn, hex 


col, rhbdr, deliq. .|. 


col), hygrsecciiec-- 


wh to col, hex, 
odor HCl, v 
deliq 


col, rhomb, deliq, 
1.6 


col cr, hygr. . 


wh er 


wh er 


br powd.. 


col, tricl 


wh cr powd 


col, rhomb, 1.473, 
1.490, 1.511 

rhomb, 1.619, 
1.620, 1.627 

wh, orthorhomb 
microcr 

col, rhomb cr. ... 


wh, monocl.... 

br pl, cont free 
Tn, deliq 

wh-yel cr, hygr.. . 


wh cr. 


wh-yelsh powd.. .|. 
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Density or 
spec. 
gravity 


1,27 
-001 


2.55) 


3.19 

2.6410 
(fused) 

2.54 


1.02519 


2.36 
2.020 
fus 2.44% 


liq 1,312 


2.398 


.|1.412% 
.|1,084100 


{1.1422 


1.101% 


.|2.8827 


1.914% 
2.17 


3.58 
3.01 
3.3-3.5 


2.42 
3.982% 


2.63 


.|1.03469 





Melting ~- 
point, °C 


1050 


subl 800 
subl 960 


vac 


-|—7.5 


sub] 180, 
m.p >300, 
sealed 
tube. 


stab to 1400 
d 
82 


78-79 


1291 subl7* 


—2H:0 100 


— H2O, trans 
to y-AlOs 


— H20, trans}. 


to AlxOs 
— H20, 300 
191 


d 185 


118.5 





Boiling 
point, °C 


3200 + 300 


283-2840 


d 100 


263.3747 
d 135 


id 7 


d 22001” 


—6H:20, 178 
d 262 
182.7752 
subl. 177.8 


205° 
190-200" 


anhydr 250 





Cold 


water 


8 
s with viol 


d to CHs 
vs 
8s 


69.915 
with viol 





ae. 


vs 


vsev HCl 








Solubility, in grams per 100 cc 


Other solvents 


s alk, HCI,H2SO,; 
i conc HNOs, 
haca 


s hot HNOs; 
ia, alk 


slsa 


s al, acet, CS: 


s al, amyl al; 
sl s CS: 
sal 


. |v 8 org solv 


.|d dil a; i acet 


s dil HCl 


100!2-5 abs al; 
0.072% chl; 
sCCh, eth 
sls bz 

50 abs al; s eth; 
sls HCl 


8 org solv 


v sisal, eth 


.|s lgr 


sdila 


ia, alk, al, acet 


daca 


sha,h alk 
sha,h alk 


sa, alk; ial 

s al, eth, CS:, 
liq NHs 

s al, CS: 


-}s al, bz, chl 





PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 























Crystalline form, hensties Solubility, in grams per 100 cc 
Now Nawie Synonyms and Mol. properties and mao Melting Boiling 
Formulae wt. index of 4 point, °C point, °C i rs ed 
refraction Eravity, Com ney Other solvents 
water water 
+ a ae es 
Aluminum 
a44 nitrate.............,/AI(NOs)3.9H:0........] 375.13 |col, rhomb, deliq, |...........(73.5 d 150 63.7% vad 100 al; 8 alk, acet, 
1.54 HNO. a 
a45| nitride.... AIN... .| 40.99 |wh er, hex 3.26 > 2200 subl d d d a; alk 
| (in N2) 2000 (NH) 
a46| oleate (com')) Al(CisHa3O2)s(?) . 871.37 |wh powd, exist- Ar Rene lh ae ld 8 ial; v sls bz 
ence doubted 
except as basic 
salt 
a47| oxalate. . . |Aln(C204)3.4H20 .| 390.08 [wh powd, = Sins aM ee wate aie este all i ial;sa 
a48| oxide... -|AlOs..... .| 101.96 |eol, hex, 1.768, 3.965% 2045 2980 i Paledusipiccy ct Vl revere bie 
1.760 
a49| oxide... ..../a-Alumina, nat. corun- | 101.96  |col, rhomb cr, 3.97 2015+15 2980 + 60 0.000098” |i v sls a, alk 
dum. AlsOs 1.765 
a50| oxide..............}y-Alumina. AleOs......| 101.96 |wh mier cr, 1.7... |3.5-3.9 CESCO 1 er een | lerstege ace i i sls a, alk 
adl oxide, monohydrate. .|AlsO3.H20. . ......] 119.98 col, rhomb, BOL ite ee eet Pe eenre|d i Se nach comet 
1.624 + 0.003 
a52| oxide, trihydrate... .|Nat. gibbsite, hydra- 156.01 |wh monocl cr, 2.42 tr to ot eae tol i sha, alk 
argilite. AlsO3.3H20 SEY MUI, AlxOx. H2O0 
1.595 (Boehmite) 
a53| oxide, trihydrate... .|Nat. bayerite. 156.01 |wh mier cr, 1.583 |2.53 tr to Seis Salt i s hot a, alk 
Al2O3.3H2O AlzOsH20 
(Boehmite) 
Roe) metappoaphate....-- -(AMPOse. 0.0665 .50..- cf) 200-00 aol, betes cae ROO eka wand pe vee ene i i ia 
a55| palmitate, mono- AWOH)eCuHaOs.. 22: 6) SIG4D WW creas. [1095 200 PP rma t eh i .........-/8 alk, hydrocarb 
(com’l) . 
a56| 1-phenol-4-sulfonate .|Al(CeHsO«S)3..........| 546.49 |redsh-wh powd...|...-.....--{..00.0000e eles eee e ues Sant in baad oe s al, glyc 
a57| phenoxide.......... :JAMCeHsO)s: .......... 306.27 /grayish-wh cr 1.23 d 265 Pros avetrine teen eaags Co [igen aa? | Fe AE s al, eth, chl 
mass 
a58| orthophosphate......|AIPQ..... .| 121.95 |wh rhomb pl, 2.566 > 1500 Sen ee hae i sa, alk, al 
1.546, 1.556, 
1.578 
a59 propoxide. . ...-|Al(C3H 7O)s.. ceeme|| 204.20° | Wheer. acca: eae 1.05789 106 248 d d s al 
a60| salicylate.........../Al(C7HsOs)s... ..| 438.33 |redsh-wh powd...|....-. te ee Rey cheers oe eee ial: s alk 
a61| selenide............|AlSes.... 290.84 |It brn powd, 3.4375 SO akcere tora ee d d da 
unstable in air 
a62 BUICRLE TS ee oo. cs ae Nat. sillimanite, 162.04 |wh, rhomb, 1.66. .|3.247 1545 trto |>1545 i i d HF; i HCl; 
andalusite, cyanite. AlsOz.2Si02 s fus alk 
Al2O3.SiO2 
a63| silicate.............|Nat. mullite. 426.05 |col, rhomb, 3.156 TOPOA MEO UG 5s ee i] i ia, HF 
3A103.2Si02 1.638, 1.642, 
1.653 
a64| stearate, tri-........|Al(CisHsOz)s..........| 877.42 |wh powd......../1.010 103) 07 CRG ae ease et ates oso s al, bz, turp, alk 
a65 )) sulphatesstssc... |AL(SOdsat.. « .....| 342.15 |wh powd, 1.47...|2.71 d 770 Aeron 31.30 98.1 |g dila; sls al 
a66| sulfate, hydrate..... Nat. alunogenite. 666.43 |col, monocl, 1.6917 d 86.5 de URSA ak 86.9° 1104100 ial 
Al2(SO«)3.18H20 1.474, 1.467, 
1.483 
a67) |) daulfides ac: 2.3... VADSs..0 24: ....-| 150.16 |yel, hex, 2.0213 1100 sub] 1500 fo Vl aa | eee ners ce sa; i acet 
odor H2S, (N2) 
d moist air 
a68| thallium sulfate.....|/Aluminum thallium 639.66 |col, oct, 1.50112. . 2.3254 91 Spies .  |4.84° 65.196 
alum. 
AITI1(SO«)2.12H20 
a69 |Americium.......... VANIER chagrin ere easels eet very. ne Xa rene s . | >850 2600 Pst TAPER ic Sawn See sdila 
(extrap) 
avO'l| bromide... 2.22... ..../AmBrs... 5... ......++.| 482.86 |wh, orthorhomb..|..... SX. PeAUDIMELIME Liki iesacsccte te Sa etyh Mies ccc aeeees Vespiaad (ik «iit 
a7 iia chioridek.).. 005 Am later cee 349.49 |pink, hex........ 5.78 BODUSSORE flesresnarssccnate si dt yet ee loll betel sete 6c eee 
Sie | Milorides:.sdecci 2: AmF; eaaeke 300.12 |pink, hex........ 9.53 er ey Mend cae © cats he Ho Pare ann Mera earn gat otemrrais 
C7Bil) SOG 6bceooeaondul Wel hops Goaoemmncnr., 623.84 lyel, orthoromb.. .|6.9 Pin ee Slik aumtsgeeree erica Bit ha fd Wed [rece k cate leer teen eee 
Red -4 a OXIGG seme cr Ams ete eer 534.26 /redsh-brn, cub or |...... Aleta Pe). ven eeeareate ote er weedllicns Fea tace 8s min a 
tan, or hex 
RU OXIDE Mawr «5.0. [AMOR yeiehcls,cretree eres 275: See | bic; cubijeeis.cc. << 11.68 SREY Cae tana LCeoreicaieacamt Go ero eo | Cn core: s mina 
a76 |Ammonia........... IND Snore eri sso spose 17.03 |col gas; liq, 0.7710 g/ml;| —77.7 — 33.35 89.9 7.4100 13.2070 al; s eth, 
0.817779, 1.325165 | 760 mm org solv 
a77| Ammonia-ds........ Trideuterio ammonia. 20:Onm sere ete wel | eee eres ye S809 Paynes | PRR erred Lies cial and hey OXETION 
NDs 
Ammonium 
T7Silmacctateen Seen IN Ei GsHsOzsee nae: 77.08 |wh cr, hygr...... Patz 114 d 148: d 7.895 MeOH; 
s al; sl s acet 
a79| acetate, hydrogen. ..|(NH«)H(C2Hs02)2...... 137.14 |col need, deliq....|........... GG. we apee fli. ea ie tty lheca. 2 cocina sal 
a80| aluminum chloride...|NH«Cl.AlCls.......... TS6cSSm | WHCE ero pes lb mages 3 B01 en eee Mls enim: 8 vee ce e[e sree er ceee sees 
a81| aluminum sulfate....|NH«Al(SO,)2......... - Q37st ae aco): Nexis Sek lle Prauetic gest onal lisnerarentse ce ernie Py Nepean fuer ep tert 8 glyc; i al 


























|, ee Ee ee es eee eee a en 
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a 


a82 


a83 
a84 


a85 


a86 


a87 








Name 


Ammonium 
aluminum sulfate, 
hydrate 
orthoarsenate........ 
orthoarsenate, di-H. . 


orthoarsenate 
mono-H 
metaarsenite 


benzene sulfonate... 
benzoate 


pentaborate......... 


peroryborate........ 
tetraborate.......... 


bromate...... 
bromide.../....5-<... 


dibromoiodide...... 
bromoplatinate...... 
bromoselenate 
bromostannate...... 
cadmium chloride. . . 
calcium arsenate... . 


calcium phosphate.. . 
carbamatée,..5 6.0.4 .% 
carbamate acid 
carbonate 
CATDOBRtED os) 254 oe 


carbonate, hydrogen. 


cerium nitrate(ic).. . 
cerium nitrate(ous). . 


cerium sulfate(ous). . 
chlorate...... 


perchlorate 
chloride... ... 


chloroaurate. . 


chloroaurate, hydrate 
chlorogallate. ... 
chloroiridate. . . 
chloroiridite...... 
chloroosmate 
chloropalladate.... 
chloropalladite...... 
hexachloroplatinate. . 


chloroplatinite . . . 
chloroplumbate. . 
chlorostannate. . 
tetrachlorozincate. . 


chromate... . 
dichromate. . 
perozychromate.... 


chromium sulfate(ic). 


citrate, di(sec.)... 

citrate, tri-(tert.). .. . 

cobalt orthophos- 
phate(ous) 



































Crystalline form, . Solubility, in grams per 100 ce 
Synonyms and Mol properties and Density or Melting ~| Boiling 
Formulae wt index of Bee point, °C | point, °C 
A gravity 
refraction Cold Hot 
Other solvents 
water water 
| 4 
Nat. tschernigite. 453.33  |col, cub, 1.459... .|1.64 93.5 —10H20, ih vs s dil a;i al 
N HAJ (SO«)2.12H20 120 
(N Ha)3As04.3H2O..... « 24708 cirbombrer.s sree nines. on. ge INUE Alco nceretae ee BEB, We scest Mecatnst [ecercenceaatee ete Rete ee 
NHeHeAsO4. a ve 158.98  |col, tetr, 1.577, 2.3119 Ls IN EL gO vs sis ata 33.749 jy 2 hae) eae perc nici one. 
1,522 
(NHa)2HAsOy......... 176.00 |col, monocl, odor |1.989 d ls d ial 
NHs 
INFTABORS 6. cen ned 124506: Tieol shomb -pria Uh caticceel een eee -|v 8 d ial, acet; sls 
hygr NH.sOH 
INDIR Sakae aad a tere tg 60206)" {Coll DUR ices nne eater 1.346 160 subl 134 20.163 27.0440 1.06% 80 % al; 
expl i eth, bz 
NHiCoHsSOs.......... 75:20 |PUOMB erect eae Fi by fi dhe | Wer vetaiee ser aiepals 98 320 19 c al; i eth, bz 
INEUCrHeO2s sae ene 139.16 col, rhomb.......|1,260 d 198 subl 160 19.6145 83.3100 1.63% al; s glyc; 
ieth 
AIDIMONIUID CECADOLALE: VW DING. "| Weccs aite eae arays ats le Deas > c mach fare ne e Foe aoa te a wares ree Ce We avave) olagotucalb eres oe a are a eee reer 
NH4Bs0s.4H20 
INE¢BOr 320 osc aen| 2 85286, MO ORsonss crm eeee d peor Wg nis a cirateha ial 
Ammonium biborate. 263.38 ‘\col, tetr......... 7s | ee | [centering ta 7.2718 52.68% sl s acet; i al 
(N Ha)2Bs07.4H20 
INFQBr Ogee acct yrs 145.95 col, hex...--...-|..... expl osc vs Bis omens eh cyaeeerere eee 
INERA BSE ist aeovesecetesn earn ae t 97.95 |cub, coll hygr, 2.429 subl 452 235 vac 97% 145.6100 1078 al; s acet, 
1.7122 eth, NHs 
NHalBro..............-] 304.75 |met-grn pr, hygr |... , 198 vs 8 s eth 
CNEa)2PtBren. crac 710.62 |red-brn cub..... . |4,26524 dias ieee - 10.5920 0.361% SeoAlnaren tr ae 
(NHa)2SeBre..........] 594.49 |red, oct er 3.326 ie -|d d sls eth 
(NBA)2SnBrenc 2... 634.22 |col, cub.........13.50 d Rk Mirreticcors- col echt oe eee 
4NH.Cl.CdCh......... 397.27 |col, rhomb, 1.6038})2,.01 ey Py | wae dala dabei (He mente [le ls ni ope ey = 
NHiCaAsOu.6H20....-| 305.13 Jeol, monocl...... 1.905% d 140 0.02 8 s NHACl; i 
NHsOH 
NHiCaPOu.7H20...... 279.20 |1.56115.. oe ld i d sa 
NH«NH2CO2..........| 78.07 |col, rhomb..... subl 60 vs d vs NH.OH; 
sl s al; i acet 
ee Ta eae ee eae 157.138 |Wher......... subl 2515 675 d al; s glye; 
HaN H2CO2. 4HCO; i acet 
(NH4)2COs.H20.....-.| 114.10 |eol, cub. . d 58 10015 d i al, NH3, CS:; 
i s dil MeOH 
Ammonium bicarbon- 79.06 |col, rhomb or 1.58 107.5 subl 11.9° d ial, acet 
ate. NH«sHCOs monocl, 1.423, (d 36-60) 
1.536, 1.555 
(N Ha)2Ce(NOs)s......- 548.23 jor, monocl.... ay! .|14125 22730 s HNOs, al 
2N HiNO3.Ce(NOs)3.4H2O0 monocl..... .|74 - |318.20 SLAG WC ne eee 
558.28 
(N Ha)2S504.Ce2(SO«)3.8H20 monocl... - 12.523 —6H20, 100) —8H20,150 |3.2949 sGuwc oe OBS c MRRRIOS . OE 
844.69 (anhydr) 
.|NH«ClOs. . 101.49 col, monocl need... |1.80 102 expl ~ -|28.7° 11575 sls al 
NHiClO..... ...]| 117.49 |col, rhomb, 1.482.)1.95 d : . |10.74° 42.45 —|s acet; sl s al 
Sal ammoniac. NHuCl .| 53.49 |col, cub, 1.642... ./1.527 subl 340 520 29.7° 75.8100 0.6" al; s liq NH; 
i acet, eth 
NHiAuCh 356.82 Zn eee or 520 8 .{sl s al . 
rhom 
(NHsAuCh)s.5H20.... ./1517.35 lyel, monocl —5H:20, 100 ls ae -|s al 
.|NH«GaCh. .. 229.57 |wher...... 275 ..]vs vs s al; i pet eth 
|\(NHa)aIrCle. .. . ...| 441,00 |red-blk, cub. 2.856 d .|0.694 4.3880 Face HCl 
|(NHoalrCl.14H20.....| 486.06. |. -- a 4d “ilnoeees, Wes 
.|(N Ha)208Cle. . 439.00 jcub 2.93 oe Seana 
.|}(N Ha)2PdCle. . . 355.20 |red-brn, cub 2.418 d eT eee (perenne eae 
(N Ha)2PdCh. 284.29 olive grn, tetr... ./2,17 d 8° A oe i al oer 
(NH,4)2PtClo. . 443.89 |yel, cub, 1.8. ... .|3.065 d 0.735 1.25100 0.005 al; i eth, 
cone HCl 
(N Ha)2PtCh 372.98 |red, rhomb (tetr).|2.936 d 140-150 -|s 8 ial 
.|(NHa)2PbCle. . 455.98 |yel, cub. -|2.925 d 120 sls d sa 
.|(NH4)2SnCle. . 367.49 |wh, cub.. 2.4 d 33.148 ve = aloaeks 
.|ZnCl2.2N HCl 243.26 ee pl, rhomb, 1.879 d 150 vs meets Meee ; ; : : 
ier 
.|(NHa)2CrO... . 152.08 |yel, monocl 1.9112 d 180 40.530 d ial: sl 
(N Ha)2Cr207. 252.06 jor, monocl 2.15% d 170 Pa 30.815 8930 ne eae as 
(N Ha)aCrOs. . . 234.11 |red-brn, cub d 40 expl 50 sls d ial, eth, sls NHs; 
expl H2SO. 
(N Ha)Cr(SOx)2.12H20. .| 478.34 |grn or vit, cub; [1.72 94) SOHO flake tenets 21.225 32.840 8 al dil'a : 
1.4842 100 é 
.|(N Ha)2HCoHs07. 226.19 |wh gran or powd ./1.48 Ever Mata Senets aes Nene eis: oie 100 sls al 
(N Ha)aCoHs07.. .. .| 243.22 |wh cr, deliq.... wD ee de ere cena Via oe ede oe ial, eth, acet 
(NHj)CoPO:.HiO :...:| 180.96 “wit cr powd,..\.....-... 000 fee. me ee tec ve cose oe i beer eines 
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al34 


al35 


al36 
al37 


al38 
al39 
al40 
al4l 
al42 
al43 
al44 


al45 
al46 
al47 


al48 


al49 
a150 
al5l 
8152 


al53 
al54 





al55 


al56 
al57 
al58 
al59 
a160 


al61 
a162 
a163 
al64 
a165 
al66 
al67 
8168 
al69 


a170 
al71 


al72 
8173 
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Crystalline form, 








al74 


al75 
al76 


al77 
al78 








Solubility, in grams per 100 cc 


























Synonyms and Mol properties and Density or Melting Boiling 
Name Formulae wt index of spec. point, °C point, °C 
refraction gravity Cold Hot Other solvents 
water water 
Ammonium es 
cobalt (II)-selenate. . |(NH4):SeQu.CoSOu.6H:0} 489.02 jruby-red, monocl, |2:228% fan .evecveuc|esecvecsveclepeecusue|ecsevsose|eseceersreeeeuee 
1.526, 1.582, 
1.541 
cobalt sulfate(ous).. .|(N H4)2SO04.CoSO..6H20.| 395.23 |ruby-red, monoel, |1.902 . 120.520 45.480 ial 
1.490, 1.495 
1.503 
copper chloride(ic).. .}2N H«Cl.CuCh.2H20 277.46 |blue, tetrag, 1.993 d 110 33.89 99,380 sa, al; sls NHs 
1.744, 1.724 
copper iodide(ous).. .|N Hal.Cul.H20 353.40 |rhomb pl .|d d s NHal 
cyanate... . NH.OCN 60.06 |wh er. 1.3427 d 60 .|vis d sl s al; ieth 
cyanide. . NH«CN 44.06 |col, cub.. 1.02100 d 36 subl 40 vs d vsal 
cyanaurate. NH«Au(CN)«.H20 307.09 ‘col pl. ... GUZOOMe MN dlp rere vs ee vsal;ieth 
cyanaurite. NHiAu(CN):2. All| LO TLORN 1 GGL OUD: cnnutyis he's rile bs 4 oes d 100 vs vs s al: ieth 
Syanoplatinites = ane el(N Ma sPueNacki2O ee al OSs 20st VOL Clon ge aa cena wine So aieselllapes oageenein ol|'ycoraleroie pay SP aha Wala eure och | oamerenete easy eeier 
ethylsulfate...... NHiCoHsSOu. TASCIG:. lien eerste HOGN I WA eke on Bim elec prada aamegocs parecer 
ferricyanide. (NHaahe(GN)s........| 26606: red’ er; rhomb.......|bcislan. cee iy, ge ied cera ects Na ee | CRC reie | Mi eenEEAne lintemrticcns orate 
ferrocyanide (N Ha)aFe(CN)6.3H20...| 338.15 lyel, monocl, —s|......-..-- rok lll amine | Sine Meena 8 d ial 
turns bl in air 
fluoantimonite. . . (NHa)2SbFs 252-84 tcolirhomby. ayes aes 0 atau) Wei can wees 108 see va aia tae ave caer eae 
fluoborate. . NH«BF,. 104.84 |wh, rhomb.......|1.871%5 sak PR hea AK 2516 97100 s NHsOH 
fluogallate. (NHa)sGaFs mea anes, alll oct Cheer: eset |Paayinves ndekecn: de> 25 Ocoe |l eee ie ell eee ee lig la Pecrctettes. Ae zene 
GaFs3 
fluogermanate. .. (N H4)2GeFs. 222.66 |col hex pr and 2 SO4age PUR rec cose ree eee eer ees heb leks MAPA 52 ocn ee ial, MeOH 
bipyram, 
1.428, 1.425 
fluophosphate, di- N HaPO2F2 119.01" Geol, rhombic oa. cSiss ae ace? 213 .|8 8 s al, acet 
fluophosphate, hexa..|NH«PFs. . 163.00 jcol, pl...... ..}2.18018 Ay ee) OUP tem eet eae s 8 s al, acet 
AMGTIOG) cela a ete INTER 37.04 col, hex, deliq... .|1.00925 SUDLE me sod i ae ae 100° d sal; i NHs 
fluoride, hydrogen... |NH«HF2 57.04 |rhomb or tetr, 1.50 125:60——" |, vs vs sl s al 
deliq, 1.390 
fluorosulfonate......|NH«FSOs:.. , MALO!” eva MES: <ccys, Sees sre (lls eee sac cette N24 Se © Meta une aera vs vs sls al; s MeOH 
fluosilicate...... a-Nat. cry pesbalice 178.14 |a@oct, B hex, col {a 2.011 ae Gee I). Sete Atne 18.617 55.5100 sl s al; i acet 
(N Ha)2SiFs a 1.3696 B 2.152 
fluosulfonate. .. DN SUSOSE Sc0 0s 62 AMAL OM Cole needite ete mice.| Preys ere es 4a Wes ee ia 8 8 sl s al; s MeOH; 
d NH:OH 
fluotitanate.........|(NH4)oTiFs..... LOTOT hex Procite te. Pecan eres tee i POS 0 ccce Seni 8 8 ial, eth 
fluozirconate. (NHa)oZrFe.......- 241.29 |rhomb, hex..... LBP ON GS RS ll a Ae An Paral Phe al] vic se ee eis | etna ate he ie eale’.oh Saat 
fluozirconate....-. (N H,)3ZrF7.. : DISsae jeoleub.. 0. :.ce 1433; CPP ANE SR AL erase Pt Ur en MO RPRPPee sche cll oranda ras ono ogo ecco 
LOMTI AGO so ooialas a 2h a NHwCHOo- .. 62. 63.06 |wh, monocl, deliq.|1.280 116 d 180 102° 53180 s al, eth, NHs 
gallium sulfate....../Ammonium gallium 496507 ‘\cubd-468.05 Meee PP Ress cee 308425 ge irene eran 0.008755 70 % 
alum. EtOH 
Ga(N Ha) (SOs)2.12H20 
trihydrogen para- (N Ha)2HalOe. . BE20D Neg EROMD sce IO, We cet ccc cm eral ame Soa ora aes eerste thle nile sla rin relat are apa ease 
periodate 
hydroxide..... Acc SPO): pts eee ee 35.05 \|atordtempin  |.-.......0. yi en en Se ae Ah) PE Boeke) ema arco on, 
sol only 
rive CA ram ome earay PS (in 00K Oa amcmieeerer Pao 192.94 |col, rhomb or 3.3092! GL SOMME bl lckrercmr crust na 2.0615 1 Ps) USS Gos cere enc. 3 Cece ce 
monocl 
Lee 25 Ce hy ates Menge eae (1st { 8 (A oe, ae ore te eee 144.94 |col, cub, hygr, 2.514% subl 551 220 vac 154.2° 250.3100 v sal, acet, NHa; 
1.7031 sl s eth 
triiodide. . SHINGals oth sec-es - nll 898.75" |dk brirhomb:. ..|3.749 Le 7p em? He seihes stoae karen sd ince (mb bys creeratete so serene 
fodoglatinates AM Gy'fi's (0) te Caters ane concen 992-59" “blk scube es. > sa AG = ROTI «Geir Rs hall bros fees sents Seco ee [PR ecmeeb ease: Bac epiatrente a etetenl ial 
iridium tlonde (II) (NHa)sIrCle.H20......- 477205) Wern-br-pl eubatnl||) sates oan a SSO MM Wicdisesna Resets 1OLSR TLV I ecco: «sted Qeomreron yes. «eines 
iridium sulfate...... MiAnSOs) 2. 12H. 2.4 618.54 —Wwel-red efois cbs as ns cae ea gave iad oy ws 106 amas OMG fee eM 6 inten ehh oC ios sain). Cl 
iron (III) chloride. . .|2NHsCl.FeCls.H20.....| 287.20 ruby-red, rhomb, |1.99 DRA RIED Wie ss¥en css ys -nietene vs ViSim Wheel lieerarteen tes cote 
hyer, 1.78 
iron (III) fluoride ...|3NH«F.FeFs.......-. DORN. lio romban al ykoreing SUR, Tl Aa ao cmceni|o ae othadeernen 5 sls sls! wher |amaoersekiir -o-oene ees 
iron (II) selenate. . . .|(NH4)2SeOs.FeSOs.6H20} 485.93 {It grn, monocl, Dey | | Ulbageee code Mmasedamaad| Cooke oes (ataaetnrsl bed MS Boodoasconm 
1.5226, 1.5260, 
1.5334 
iron (III) sulfate. .. .|(NH4)2SOs.Fe2(SO4)s. . .| 532.02 |wh, hex 2.4922 GRADO Beet A ctepccavacacesnn Ba U5 Fi... xs cere reitebenaeancteceeh + <neene 
iron sulfate(ic)......|NH«Fe(SO4)2.12H20 ...| 482-19  |vlt, cub oct, 1.71 39-41 —12H:0, 124.0% 40010 ial; sdila 
1.4854 230 
iron sulfate(ous) . . . .|(NH4)2SO«.FeSOs.6H20.| 392.14 |grn, monocl, 1.8644) GUMMY |leceoooabon: 26.920 73.080 ial 
1.487, 1.492, 
1.499 
Mactate. acs. css cdc cx NHsC3Hs0s.. . j .| 107.11  |col-yelsh liq...... PLO St 21 eis creme aio ttaece ets SOR PED PN gs 8 sire o al 
laurate, acid (mixt.) .|N HsCi2H2302. CuHO>. HARE O Sum Wil cise cece cee tack Jesre|| (are cele ect TS d 3 8 4.87 al; sl s eth, 
acet 
magnesium arsenate. |NHsMgAs0s.6H20.....| 289.36  |col, tetrg,1.608. . .|1.93216 hc eR AH Ut 0.03820 0.02480 sa;ial 
magnesium carbonate] (N H4)2CO3. MgCO3.4H20 SiR a. 3 SEU Ree obits one caceemceeclien It; ceaencescezec ene | [emeateGremeroech are 8 vs sa;ial 
252.47 
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al79 
a180 


al81 


a182 


a183 


0184 
0185 
a186 


a187 


a188 
a189 


al90 


al91 
al192 


a193 
a194 


al95 











Name 


Ammonium 
magnesium chloride . 
magnesium 

chromate 
magnesium 
phosphate 


magnesium selenate . 


magnesium sulfate .. 


l-malate, hydrogen. . 
permanganate....... 
manganese 
phosphate(ic) 
manganese 
sulfate(ous) 


molybdate.......... 
paramolybdate..... . 


permolybdate....... 


molybdotellurate.... 
myristate, 
acid (mixt.) 
nickel chloride 
nickel sulfate 


nitrate ... 


nitratocerate........ 


oleate, acid (mixt.).. 
osmium chloride..... 


oxalate, acid........ 


oxalatoferrate (III).. 
palladium 

(II)-chloride 
palladium 

(IV)-chloride 
palmitate, 

(acid)- (mixt.) 
metaperiodate....... 
hypophosphate..... . 
orthophosphate...... 


orthophosphate, di-H 


orthophasphate- 
mono-H 

hypophosphite. . . 

orthophosphite, di-H . 


phosphofluoride, 
hexa- 


phosphomolybdate. . 


phosphotungstate. . . 
picramate 
PICTAtO LN. jin c es 
praseodymium 
sulfate 
propionate.......... 
perrhenate 











Synonyms and Mol. 
Formulae wt. 
NHi«Cl.MgCh.6H20....! 256.80 
(N Ha)2CrOu.MgCr0u.6 Hx 
400.51 
Guanite, struvite 245.41 
NHiMgPO:.6H20 
(N Ha)2SeOu. MgSeOu.6H20 
454.40 
Nat. boussingaulite. 360.60 
(N Ha)2804.MgSOu.6H20 
NHiHCsHaOs......... | 151.08 
INF MB OGF a carcasses 136.97 
NHsMnPO..H20....... 185.96 
(N Ha)2804.MnSOu.6H20| 391.23 
(NHOMo0O6. o0) 00000 196.01 
“Molybdic acid” com’I. |1235.86 
(N H4)sMo70u.4H2O0 
3(N Ha)2.0.5MoOs.2MoO..6H20 
608.17 
(N Ha)sTeMosOu.7H20 .|1321.56 
N HiCusH2702.Ci4H 2802. . | 473.78 
NH«Cl1.NiCh.6H20..... 291.20 
Double nickel salt. 395.00 
(N Ha)280O4. NiSO«..6H20 
INTeNO Sintec ce 80.04 
(N Ha)2Ce(NOs)6.......| 548.23 
NAUINOs:45.536 5 Se 64.04 
N HiCisHasO2.CisHuOrz. . |, 581.97 
(NHa)2OsCle..........| 439.00 
(N H4)2C204.H2O....... 142.11 
Ammonium binoxalate. | 125.08 
NHsHC204.H20 
(N Ha)sFe(C20«)3.3H20 .| 428.07 
CNH a) SPC) encc os ccc ive 284.29 
(NHosPdCle. wae. es 355.20 
NHiCieH102,.CisHa2O2. .| 529.90 
bo 0s) (a Oe er 208.94 
(N Ha)2H2P206.........} 196.04 
(NHy)sPO..3H20,...... 203.13 
NHsH2PO,...... 115.03 
(N Ha)2HPO,. .. 132.05 
.. |NH«H2POs:.... 83.03 
NH«H2POs. .. 99.03 
NHMuPFs.... 163.00 
Ammonium molybdo 1876.35 
phosphate. 
(NH«)sP(MosOwo)« 
(N Ho)sP(WsOi0)s...... . |2931.27 
NHiCoHaNaOs.........| 216.15 
NHiCoH2Ni07.........! 246.14 
(N Ha)2SO«. Pro(SO«)s.8H20 
846.26 
NACshOi ys ieccccal | Oledll 
NHiReQi.............| 268.24 





Crystalline form, 
properties and 
index of 
refraction 


col, rhomb, deliq . 

yel, monocl, 1.636, 
1.637, 1.653 

col, rhomb, 1.495, 
1.496, 1.504 


col monocl pr, 
1.507, 1.509, 
1.517 


col, monocl, 
1.472, 1.473, 
1.479 

col, rhomb....... 


pa red, monocl, 
1.480, 1.484, 
1.491 


col, monocl pr.... 


col=yelsh, monocl. 
lt yel monocl pr 


col, rhomb....... 
Wh solid...< 2-5 5y0< 


grn, monocl, deliq 

dk bl-grn, monocl, 
1.495, 1.501, 
1.508 

col, rhomb, 
(monoel >32.1°) 


yel-red, monocl . . 
wh-yelsh cr...... 
wh powd 
blk, oct 
col, rhomb, 
1.439, 1.546, 
1,594 
col, rhomb....... 


grn, monocl...... 
grnsh-yel, tetr.... 


red oct cr........ 


yelsh soapy mass 
or yel powd 

Ol, tetris cscs. s 

colcr... 
wh pr... 


col, tetr, 1.525, 
1.479 
col, monocl, 1.52 . 


rhomb tabl 
col, monocl pr.... 


ool, Ob: cannes» 


yel powd... 


WR ric crs 


redsh-brn cr powd 


red or yel, rhomb 


PR eliqeeemstcrs 
wh, hex pl....... 


Density or 
spec. 
gravity 


1.456 
1.84 


1.711 


2.0587 


1.723 


1.5 
2.208 


1.725% 


3.05618 


2.53 1168 


1.108% 
3.97 





Melting . Boiling 
point, °C point, °C 
—2H20, 100/d 
ae WE AR Ses 
di: (4 Be sass 
>120 d 250 
161 d 
AT1OWe Wa kate 
Cat ie Ane Cae 
—H:20, 90 /|d 190 
G10 4) pe Mean cee oe 
d 550 d 
75-90 d 
169.6 210 
60-70 exp] |30 subl vac 
"Ey te ae | eae van 
WDE 70 Hehe aces 
cl en eee se ee ee 
—H:20, 170 
d 165 
d 
d -—Cl 
>100 d 
expl 
170 
190 
d 155 d 
200 d 240 
123 d 145 
d 
d expl 423 
—= SEO) 1 7G} Cee ohn aah 
SO ial econ vaya eee 
d d 








Cold 
water 


16.7 
vs 


0.0231° 


.\sl 8 


17.929 


32.2.7 
7.918 


. {0.0031 


-|51.3% 


118.3° 





Hot 
water 


64,710 
(anhydr) 


30” 


8711” 


173,21 


106.07° 





Solubility, in grams per 100 cc 


Other so] vents 


sa;ial, NHs, acet 


ial; sa, alk 
sls al 


i al; s (NH«)2SO4 


3.8” al; 17.1% 
MeOH s acet, 
N43; i eth 

s al; sls HNOs 

s dil al; i eth 

80® al; 13.315 eth 

s HCl 

i NHs 


i eth, bz 


s] s dil NH.OH; 
i NHs, acet 
i acet 


ial, acet, NHs 


s al, NHs; i acet 
ial 


.js al, acet; dha 


s alk; i al, HNO; 





No. 
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Crystalline form, Des 
N Synonyms and Mol. properties and PRRs Melting Boiling 
ame Pr l : ‘ spec. ; nee wees 
ormulae wt. index of ' point, °C point, °C 
reficotion gravity Cold Hot 
water water 
Ammonium 
rhodanid . NH4NCS. 76.12 |monocl er, to 1.305 149.6 d 170 128° 34760 
rhomb at 92, 
~1.685 
rhodium chloride (N Ha)sRhCle. 120 387.75 |dk red rhomb need —H20, 140 8 8 
rhodium sulfate Ammonium rhodium 529.25 Jorange, 1.5150 102 
alum. 
Rh(N Ha) (SO«)2.12H20 
d-saccharate, NHaHCollsOs 227.17 +|wh need or 1.2215 24.35100 
hydrogen monocl pr 
salicylate... NHaCrHsOs3 155.15 Jeol, monocl subl 1112 vs 
selenate. - (N Ha) 2SeOu 179.03 |col, monocl, 1.561, 2.1947) d {1177 197100 
1.563, 1.585 
selenate, hydrogen NHsHSeQ, 162.00 |rhomb. 2.162 d 
selenide... ...|(NHa)2Se. 115.04 |col, or wh cr ; d s 
sodium phosphate, Microsmic salt. 209.07 |col, monocl, 1.439,|1.574 d 97 
hydrate NHiNaH PO«.4He2O 1.442, 1.469 
stearate, acid (mixt.) |N HaCisHasO2.CisH 3602 586.00 |wh cr. d 110 vs 
succinate (N Ha)2.CaHaOn. . 152.15 {col cr 1.37 Rice ; ne 8.40 AN nee. 
sulfamate . NH«iNH2SOs. . 114.12 |large, pl, deliq 4125 d 160 166.619 35750 
sulfate. Nat. mascagnite. 132.14 |col, rhomb, 1.521, |1.7695° d 235 .|70.6° 103.8100 
(NHa)2S04 1.523, 1.533 
sulfate, hydrogen....|Ammonium bisulfate...| 115.11  |col, rhomb, 1.473 |1.78 146.9 d 100 vs 
NH«HSO, 
perozrydisulfate. (N Ha)2820s . 228.18 col, monocl, 1.498,}1.982 d 120 158.29 vs 
1.502, 1.587 
sulfide, hydro-. NH«HS. 51.11 |wh rhomb, 1.74. .|1.17 118150a¢m 88. 41900 128.19 d 
sulfide, mono- (N Ha)2S. - 68.14 |col yel cr (> —18),]... ld .jvis d 
hyer 
sulfide, penta- (N Ha)28s. . 196.40 |yel pr. 2 ieee d 115 ae NRRe .lvis eee 
sulfite. . (N Ha)2803. H20. 134.15 J|ecol, monocl, 1.515 |1.41% d 60-70 subl 150 32.49 60.4100 
sulfite, hydrogen .|Ammonium bisulfite. | 99.10 |rhomb pr, deliq . .|2.03 subl 150 -|71,89 84.760 
NH«HSOs (in No) 
dl-tartrate. (N Ha)2CaHiOc. 184.15 col, monocl, d, 1.601 d .}58.01%5 81.1780 
a@ 1.55, 8 1.581 
dl-tartrate, hydrogen |NHsHC«HsOe. . . 167.12  |col, monocl pr, 1.636 d . |2.3515 3.2425 
1.561, 1.591 
tellurate.... (NHa)2TeQg..........-.| 227.67 |wh powd. . |3.02424.5 d 8 8 
thallium chloride 3N H,C1.TICI3.2H20. 507.23. |col..... 2.39 dea (ey | Pe ese et 
thioantimonate .|(N Ha)3SbS4.4 20. . 376.18  |yel pr ld 71.29 d 
thiocarbamate . NHsCS2N He 110.20 |yel cr d 50 ANY Ete node 
thiocarbonate, tri-.. . |(NH4)2CSs. 144.28 lyel cr, hygr. . Bes subl fxcues vs d 
thiocyanate. . NH«SCN 76.12 |col, monocl, deliq |1.305 149.6 d 170 128° vs 
dithionate. . (N Ha)2S206. 3 H20 205.21  |col, monocl 1.704 d 130 135° vs 
thiosulfate. . (N H4)25203. . . ..| 148.20 |col, monocl, hygr.|1.679 d 150 vs 103.3100 
titanium oxalate, (N Ha)2TiO (C204)2.H20 .| 294.03 Ve SUN MMP Ul har ceccan acre 
basic 
uranylcarbonate. 2(N H4)2COz.UO2CO3.2H20 yel, monocl 2.773 d 100 5.819 d 
558.24 
uranylfluoride, penta-|(N H4)sUO2Fs 419.14 |tetr cr, 1.495.... .|3.186 subl 1s 
valerate. . N HsCsH902 119.16 J|col or wh cr ; d ete oo. Wallan oteecaeee 
metavanadate.. . NH«VOs.... 116.98 |wh-yelsh or col er |2.326 d 200 10.5216 6.95%, d 
vanadium sulfate. ...|NH«V(SO4)2.12H20 . 477.28 |red to bl... . 11.687 49 . . |28.4520 ements 
zinc sulfate. (N H4)2SO4.ZnSO4.6H20 | 401.66 |wh monocl, 1.489,]/1.931 d .|79 4280 
1.493, 1.499 (anhydr)| (anhydr) 
Antimony... Sb. 121.75 |silv wh met, hex |(}.684% 630.5 1380 i i 
bromide, tri-... .|SbBrs 361.48 |col rhomb, 1.74, {4.14828 96.6 280 d d 
chloride, penta-. SbCls. . 299.02 |wh liq or monocl, |liq 2.336; {2.8 7922 d d 
1.60114 
chloride, tri-. . Butter of antimony. 228.11 J|col, rhomb, deliq .|3.14025 73.4 283 601.6° 20 80 
SbCls 
fluoride, penta- .|SbI's 216.74 |col oily liq 2.9923 liq 7 149.5 8 ar 
fluoride, tri- . ..ISbEFs 178.75 |col, rhomb.. 4.379209 292 subl 319 384.79 5.63630 
hydride. . _|SbH3 124.77 jinflamm gas gas 4.3615; —88 —17.17 0.41° 
liq 2.26% 
jodide penta=. ao SDLs eas renner COSA ll oT eile are worat “A Wea Berney 79 AO00% © OOOH ack aeteken | horeere sake 
iodide, tri-... .|SbIs. . 502.46 |ruby-red, hex, 4.91717 170 401 d d 
2.781, 2.361: 
iodosulfide SbSI 280:72)" \dk red...) 392 d i i 





























Solubility, in grams per 100 cc 







Other solvents 


vs al;s MeOH, 
acet; i CHCls 


sls al; s dil NHsCl 


ical; shal 


28.875 al 
i al, acet, NHaz 


.|0.3% al; 0.19% eth; 


0.0875 acet 
sls al 
ial 
ial, acet, NHs 


sl s al; i acet 





sal; NHs 
sal; vs NHs 


sal, i eth, CS2 
sl s al; i acet 





sls al 
ial, sa, alk 


ial; sdila 
ial, eth 

s al; sl s eth 

sl s al, eth 
sal, acet, NHs 
ial 

i al; sl 8 acet 


aq.SO2z 


s hot cone H2SOu, 
aq reg 

s HCl, HBr, C&:, 
NHg, al, acet 


s HCl, tarta, 
CHCla 


s abs al, HCl, 
tart a, CHCls, 
bz, acet 


.js KF 


i NHs 


.{1500 ml A; 


2500 ml CS2 
i al; s CS2, bz, 
HI, HCl 
d cone HCl; 





i CS2 


a a a ae 
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Crystalline form, Solubility, in grams per 100 cc 
Synonyms and Mol. properties and | Density or Melting _. Boiling 
No. Name Formulae wt. index of spec. point, °C point, °C 
refraction gravity Other solvents 
a | 7 ee) cane | 
Antimony 
a269 mercaptoacetamide. .|/Antimony thiogly- 302512 Uliwhiers,.nsetes, a olladtrarne et eae © Mee MOBI s yemecar ate sete ZOO Feet RM)... ssoste-ceteva [leks eee oe ere 
colamide. 
Sb(C2HiNOS)a 
a270| nitrate, basic.......|2Sb203.N20s(?)........ 691.01 jwh glossy er... 3: c}ickoas dees. d dn be a Abpwade You) cc ctelemea da;vslsconc 
HNOs 
a271 BItride sic. aeaate CUSONG eT tertile 136.76" Ok DOW sete clin rae nee ap... 9 BlRaw eae iD OR | oes ea he ee ee 
a272| oxide, penta-........ Sb20s (or SbsOi)...... 323.50 |yel powd........ 3.80 (dep on'||—O, 380° Milne vals vals v sls KOH, 
temp) —O2, 930 HCl, HI 
0273 oxide, tetra-........ Nat. cervantite. 307.50 |wh powd, 2.00. . .|5.82 — (FO S0s isceaiein cicrcteite vals vals v sls KOH, 
Sb20. (or Sb203.Sb20s) HCl, HI 
a274 Oxide; thi=2 «- «onus y Nat. senarmontite. 291.50 |wh, cub, 2.087... .|5.2 656 1550 subl vals sls s KOH HCl(3 %), 
Sb20s (or SbiOc) 0.037 tart a, aca 
a275'|) Toxide thie? 24.220 00% Nat. valentinite. 291.50 |col, rhomb, 2.18, (5.67 656 1550 vsls sls s KOH, HCl, 
Sb20a(or SbsOe) 2.35, 2.35 tart, a, aca 
a276| III oxychloride(ous).|SbOCl............... 173.20. wh monoel.....5...¢.)> «ae don eee d 170 Stone aearate i d s acet, HCI, CS2; 
ial, eth, CHCls 
a277| III oxychloride(ous).|SbsOsCh:..............| 637.90 |monocl...... Beryl d 320 LLY ty i + ola ¢itye poate [SREROL aL ebb 
a278| oxyhydrate......... HuSb:07.:.... pstete ose! SOOr LS, 1 |W, QMROR DR sc. ¢ a2 2 [ose ear corny oe AR NOY I oh oc Bere ccadet sls sls s alk 
a279| III oxysulfate, SbsOsSOeiean noes color chOr tilehe sae na ASO SE SA ee ene A d d 8s, H2aSO.4 
di-(ous) 
a280| potassium tartrate ..|Tartar emetic. 333/93 JCOier tate cus eet 2.6 —}H20, 100 Bre 6 te 33.3 ial; 6.7 glye 
K(SbO)CsH406. }H20 : 
a281| selenide............ MOs9ei race ages ik) SOS | |grayrer sc. ei ole mee one HOLL ; ...-|vals A ....}8 cone HCl 
a282 III sulfate.......... SHPO once cet 531.68 |wh powd, deliq...|3.625¢ d Sena hott i d sa 
a283| sulfide, penta-....... SboSs.................} 403.82 lyel powd, prism. .|4.120 d 75 ea | i ial; s HCl, alk, 
NH«HS 
a284 sulfide, tri-......... Nat. stibnite. Sb2S:....| 339.69 |blk, rhomb, 3.194,/4.64 550 ca 1150 |0.00017518 |. . .js al, NH«HS. 
4.064, 4.303 K2S, HCl;i aca 
a285| sulfide, tri-......... Sb eS vew trees hanes sec ect 339.69 |yel-red, amorph. .|4.12 550 ca 1150 0.0001758 ../s al, NH«SH, 
K2S, HCl; iaca 
a286| d-tartrate.......... Sb2(CsHiOe)s.6H20..... 795.81 |whcr powd......|..... pees Sa j cmeyseeval BOM | (Pepe Se eS 
9287) \wotelluridejtri-. fic .0|SbsT@a.at... 00 2 adios 626.30 jgray............/6.50% 629 vac ie Secbeby ee us fl ee s HNOs, aq reg 
a288 |Argon............... PN Sak hy 5 HIE eS 39.948 |col inert gas, 1.784%/1 — 189.2 — 185.7 5.69 em? 13.01%.em*. 4. vsritcw.. 2 Jaee 
er: 1.657233, 
liq: 1.407186 | 
a289 |Arsenic einer nig PAB atc at Fo nats a aie 74.9216|gray met, 5.72714 817 atm. subl 613 ji ji s HNO; 
hex-rhomb 
S200 Arecwies oe ccs a. 0s ABE. oc nes .+»++!| 299.69 lyel, cub........./2.02618 d 358 : stare etl i s CS2, bz 
a291 |Arsenic acid, meta- ..|HAsO;..... wi cnt) 223-03 JiWh bhyerenoe ... é we | forms ortho-|d 
arsenic acid 
a292| ortho-..............|HsAsO«}H2O.........] 150.95 |wh translu hygr cr|2.0-2.5 35.5 —H:20 160 /|16.7 50 is al, alk, glyc 
0293)  pyr0- ile he yee wn cce eco |g AgeO7 cn. satin 5) O05 Saal COl Dre ae ; ..|forms ortho- es fail | 
arsenic acid 
206 d 
Arsenic 
a294 bromide, tri-......../AsBrs.... : ..| 314.65 |col-yel hygr pr.. . |3.54% 32.8 221 id d s HCl, HBr, CS: 
a295 ODLOFIGG, trie. sou 1 |ASClam fey : 181.28 joily liq or need, [liq 2.16328 —8.5 63782 jd d s HBr, HCl, 
1.621} PCs, al, eth 
a296| fluoride, penta-....../AsFs... 169.91 |col gas... 7.71 g/l — 80 —53 \s ernraes |) oar Y Oy WN oy 4 
a297| fluoride, tri-. . |AsFs ; 131.92 Joily liq...... liq 2.666 —8.5 — 63782 \d d s al, eth, bz, 
NH.OH 
a298 hydride. . ri Arsine. AsH3 77.95 |col gas gas 2.695 — 116.3 —55 20 ml ~o an ets OHGC be 
liq 1.689840 (d 300) 
a299 100106, 'Gie. 5) cay Asl... ; : 328.73 |red pr : : Kiev Me 186 Sih hatte one .. see. (8 al, eth, CHCls, 
bz, CS: 
a300| iodide, penta-......./AsIs..... n54)| 700.44 915 Fak. cal Gee 76 ; 34) oy eR ots es 
a301| iodide, tri-........../AslIs... : 455.64  |red hex, ca. 2.59, 4.3918 146 403 635 30d 5.2 CS2; 8 al, eth, 
ca, 2,23 bz, CHCl: 
a302| oxide, pent-.........|As7Os. . ; ..| 229.84 |wh amor, deliq.. ./4.32 d 315 Sate oI 76.710 sal, a, alk 
a303| oxide, tri-..........|As2Os....... .......| 197.84 Jamor or vitreous . |3.738 315 Brey |: 10.141 = |s alk, alk carb, 
HCl 
a304| oxide, tri-..........|Nat. arsenolite. 197.84 col, cub or fibr, 3.86525 subl 193 ated Reed 1.22 11.4610 s al, alk, HCl 
As2Os (or AsiOe) 1.755 
a305| oxide, tri-..........|Nat. claudetite. 197.84 |col, monocl, 1.871,/4.15 193, subl 457.2 1,22 11.4610 sal, alk, HCl 
As20s (or AssOo) 1.92, 2.01 315 
a306| (III)oxychloride(ous)}AsOCl............... 126.37 |brnsh........ “illowaeen © 5 atchilie. Waa hee! cma nce SAA | rey Pee mee 
a307| phosphide, mono-.../AsP..................] 105.90 |br-red powd.....]........... Ub adiegnt [ict dete are d d sl s CS2; s H2SO,, 
HCl; i al, eth, 
CHCl: 
a308| selenide............ AMBOt ocean 3 eae OBOTS wlbt Ohtahhae teen, 4.75 eG. S60 e P HNAe css i d 8 alk 
a309| sulfide, di-.......... Nat. realgar. As2S2..... 213.97 |red-br monocl, a 3.50619 a tr 267 565 i i s K:S, NaHCOs 
- 2.46, 2.59, 2.61 8 3.25419 B 307 
a310| sulfide, penta-....... PAM R rita hea hevacetats SIO. 16 caivela Mii saci stele hha Bubl.d 600) Pewscescce en 0.000136? |i s alk, alk sulf, 
HNO: 


























PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


























Crystalline form, Eyes 
No. Name Synonyms and Mol. properties and - =f Melting 
Formulae wt. index of pec . point, °C 
refraction CEERI 
2 ae at MW ae * =f uk 
Arsenic 
a311| sulfide, tri-..... .|Nat. orpiment. As:S:...| 246.04 |yel or red, monocl,/3.43 300 
2.4, 2.81, 
3.02 (Li) 
Auric or Aurous.....|See Gold 
bl |Barium............. Ba Ae Serena 137.34  |yel-sily met 3.5120 725 
b2| acetate............./Ba(C2Hs0:2):..........| 255.43 |col er 2.468 ; ; 
b3| acetate, hydrate..... Ba(C:Hs02):.H:0...... 273.45 |col, tricl, 1.500, {2.19 —H20, 150 
1.517, 1.525 
eS Ee aera aN He) €. 5 jue sac ss 169.39 |gray-wh cr. bry 280 
b5| orthoarsenate........ Bai(AROg)s 5.5 (45408 GSO{8G0 Gite... ce... ban «(6:00 1605 
b6| orthoarsenate, BaHAsQy.H20....... 295.28 |col, rhomb or 1.9315 —H20, 150 
mono-H monocl, 1.635 
b?| arsenide.......5.5.. Rashtst sateen tn okanah S6LSG: [GR Cli. Rid. oct Ey gli Biome ae 
Bey OAMO Gian. 6s cc cc ki Ba(Na):... 221.38 |monocl pr.......|2.936 —Na2, 120 
bO}) .aarde, hydrate. ....:|Ba(Na)s.HO. ©. ...... +.) 2389.40.- ltricl, L.7ncee ceed cee cece expl 
b10| benzoate........... Ba(C7HsO2)2.2H2O.....| 415.60 |col, nacreous leaf.|... . —2H.20, 100 
bll | boride, hexa-........ BaBs..o.........2 5.00) 202.21  |met-blk, cub... .../4.36 2270 
b12| bromate............/Ba(BrOs):.H:0........ 411.16 |col, monocl...... 3.9918 d 260 
DES IDTOMIE Sooke arches UATE alesis ce ce ok 297.16. jleol er, 1.75... 4.781% 847 
b14| bromide, dihydrate. .|BaBr:.2H:O........... 333.19 |col, monocl, 1.713,/3.58% 880, 
1.727, 1.744 (— 20, 
75) 
b15| bromofiuoride.......|BaBr2.BaF:........... 472.49 jool pl. ices ican..s 2:96 = Til ice eee 
b16| bromoplatinate...... BaPtBrs.10H20........ 99204. imonoel. «5st: SiS oeq weak « Mh ees 
b17 batyrate:-...- 5,225) Bat Gube@s)s.2 BO... 2]| SatSiiei Colo. ca Be cies alles oe a nde eo eee Ny es 
b18| carbide........ RAs re Ai 65 cove a stare eet6l.36) lgray. teter....0. 327.5: ae Hie Blah ee eee e 
b19 carbonate (a)... <--<4|BaGOmec6. 5. eee cob 197-35eui wh, hex. .t2.) <<... 4.43 1740%atm 
20) ‘ebrbonatels).. 455505 |BeCOr 50.5.5. 558 RIGS Oe |S Seis er ec eeers ye Basel Scacnae se aeeee tr to a, 982 
b21] carbonate(y)........|Nat. witherite. BaCOs .| 197.35 |wh rhomb, 1.529, |4.43 to B, 811 
1.676, 1.677 
b22) chiorate.:. ... 4.2 «2: Ba(ClOs):.H20. . 322.26 col monocl, 3.18 414 
1.5622, 1.577, (—H:20, 
1.635 120) 
b23| perchlorate......... Ba(CGlOos. «6 .5.05.2.0|) sooseeeuCcol, hex: Caer Bc. 3.2 505 
b24| perchlorate, hydrate .|Ba(ClO«)2.3H:0....... 390.29 |col, hex, 1.533... .|2.74 d 400 
b25| chloridea.......... Baise thes chectaee 208.25 col, monocl; 3.85624 tr to cub 
1.7303, 1.7367, 925 
1.7420 
b26| chloride B..... UG es Ae eee eee 208:25)) leo) cubits. oma 3.917 963 
b27| chloride, hydrate... .|BaCl.2H0...... 244.28 |col, monocl, 1.629,|3.097% —2H.0, 113 
1.642, 1.658 np 
b28| hypochlorite........ Ba(ClO)2.2H20........ ZIG 2S> \Weol Gr siete eo slow aNetet es en d 
b29| chlorofluoride....... Ba@le:Balrs x< scen 383.58 |col, tetr, 1.640 4: 5118) .. BAA ae es 
b30| chloroplatinate...... BaPtCls.6H20.........| 653.24 Jor-yel, monocl... .|2.868 —5H20, 70 
b31| chloroplatinite...... BaPtCh.3H:0.........| 528.35 |dk red pr........ 2.868 —3H20, 150 
ba2i)) ecuromatety «>. 0.2 2:9] DACIOM Hi cttter erotic 253.33 lyel, rhomb...5... 44086) NR Rete 
b33| dichromate......... Bard orins hrs ctos ho 353.33. ||red ;monoclns--3): 40 eel a weer tae 
b34| dichromate, hydrate.|BaCr7O7.2H2O......... 389.36 /|bright red-yel —2H20, 120 
need 
b35 | chromite..........- BaO.4CraOs........ 761.30 |grn-blk, hex..... oe SM | Ce 2 Ae 
B26) citrate; 2 tncd.«. =< Baz(CeHs07)2.7H2O..... O16.33: |\wh powds..00h- onc ean ee —7H20, 150 
B37) -eyanide.. 5; -.. 27.4 Bar NsGrictcareisteutt 189:38° wh: eripowd! schol cree erat thus Maen ietery teas s 
b38| cyanoplatinite...... BaPt(CN)«4.4H20...... 508.56 |(a) monocl, yel, |a) 2.076 —2H20, 100 
a 1.6704 
(b) grn, rhomb b) 2.085 
b39| dithionate.......... Ba(SOs)2.2H20........ 333.50 |col, rhomb or 4.536135 d 120 
monocl, 1.586, 
1.595, 1.607 
b40] ethylsulfate......... Ba(C:HsSOx)2.2H20....| 423.62 |wh lust leaf......]........... Joc... 00.05. 
b41 ferrocyanide........ BazFe(CN)«.6H20..... 594.73 |yel, monocl...... 2.666 —H:0, 40 
b42| fluogallate..........|Bas(GaFs)2.H20....... TOT46. \whoer.. ec cens sss 4.06 —}H.0, 
110; 
—}H.,0, 
230 
b43| fluoride............ BOP se ge ctea inns ogee. 175.34  |col, cub, 4.89 1280 
1.4741 np 
b44]| fluoroiodide......... Baks:Balsty.n. ctete ce 566.49 Ml ply ceo ease Be2 Uses US HS 3 Saeki 

















Boiling 
point, °C 


707 


1140 


—2H:20, 120 


2137 








Solubility, in grams per 100 cc 


ye 


Other solvents 





Cold Hot 
water water 

0.00005!8 |sl s 
d,ev H2 Id 
58.89 75100 
76.4% 75100 
d d 
0.055 
sls d 
LURES UEN™ | PI RERE Oe cen 
vs va 

Alt i 
0.30 5.67100 
104.120 149100 
1512 20410 
d d 
37.429 42.1280 
$0 (CaBe |... 828 
0.00220 0.0061 
0.002218 [0.00651 
0.002218 0.00651” 
27.415 111,210 

. {198.525 562.3100 
1983 s 
37.526 59100 
58.7100 
d d 
8 
VO 8 ois eeceeena 
0.0003416 |0.0004428 
TU Me at) 
diy eats asl coeieeeate 
i i 
0.040618 = |0.0572% 
BO bei eer rcre 
gis 25100 
24.7518 90.9100 
ri LE od! arate ees 
0.17% 0.9100 
i 
0.12% sls 
d d 





s al, alk, alk carb 
8 al; i bz 
sls al 


i liq NHz 


.|s a, NH«Cl 


s HCl 


.|d Cla, F2, Bra 


abs al 0.01715; 
i eth 
sls al; ieth 


.|sl 8 al 


s HNOs; i HCl 
i al; 8 acet 
vsal, MeOH 
vs MeOH, s al 


i al; s cone HCl, 
conc HNOs 


da 

sa, NH,Cl; i al 
sa, NH«Cl; i al 
s a, NH«Cl; i al 


sl s al, acet, HCl 


veal 

al 1248 

sl s HCl, HNOs; 
v sisal 


-lv sls al 


-|sl s HCl, HNOs;; 


v sisal 


i al; s cone HCl, 
HNO: 


.|d a, al; i MeOH, 


eth 
sal 
smina 
sh cone H2SO4 
s conc CrOs soln 


8 a, fus carb 
sls al; s HCl 
184 70% al 

i al 


sl s al 


sls al 
i al 


.|s HF 


sa, NH«Cl 


i al; 8 conc HCl, 
conc NHO; 





No. 





b45 
b46 


b47 


b48 


b49 





Name 








PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Crystalline form, ility, i 


Synonyms and 
Formulae 


Barium 
fluosilicate.......... BaSible inn. avoeauech ss 
formate. 4... <.0.0-5 Ba(CHOs)seanrncor 
gluconate...........|Ba(CeH07)2.3H20..... 
HY GridO tuna: tens IBA Sn fray sgs 2 we 
hydroxide.......... Ba(OH):.8H20........ 
hyponitrite.........|BaNz02.4H:0......... 
iodate. . were BallOs) en scy gseny ele 
iodate, he rakes Rare Ba(i@s)2:HeOir ane 
JOMIGE Meters tal PAW Le carccouseecehioel arate. hy 
iodide, hydrate...... Balls. 2HOc6.ecseaasrs 
iodide, hydrate...... Bals.6HDO. 2. cise 
laurate.- cn eros Ba(CisH2O2)2......... 
femalate: fe 6s sn oe BaCciOen cance. nae 
malonate........... BaCs3H20..Hx0........ 
manganate......... Ba MnQgsgetn csc ccuneies 
per-manganate......|/Ba(MnQ,): 
methylsulfate....... Ba(C HsSQO.)2.2H20 
molybdate.......... IBa MoO Gea suchen 
myristate.......... Ba(CuHO2)2......... 
nitrate: i. sce vsrtl Nitrobarite. Ba(NOs): 
Bitride: 2 ok. cree ee GIN 6 roids cop sce eet 
DUT Boies Sees Ba(NOdsis sere: 
nitrite, hydrate..... Ba(NO:):.H20......... 
OLBIBUE Fo occ av BaCiOen idence cee soieseg 
DRIGRE hoes a ead PaO a ten eG sg cere 
oxide, per-. rei BOS es 
oxide, per-, nydeate: MBaOs8H20) ica act 
palmitate........... Ba(CisHaO2)s......... 
hypophosphate...... Ba POscatanicn cine ne 
orthophosphate di-...|BaHPOs.............. 
orthophosphate, Ba(HsPOg)s.....065 0505 
mono- 

orthophosphate, tri-..|Bas(PO«)2............. 
pyrophosphate......|BazPiO7.............. 
hypophosphite...... Ba(H2PO:2)2.H10....... 
propionate..........|Ba(CsHsO2)2.H2O...... 
salycylate.......... Ba(C7H9Os)2.H20...... 
selenate............ BaSeO,. . ica 
selenide............ SEAT 
metagilicate.. cs i0 «+. |BaSiOs.. ccc vee 
metasilicate, hydrate.|BaSiOs.6H:0.......... 
stearate............ Ba(CisHwO2):......... 
succinate........... BRCM G cs oan 
QUMAte Us cake nce ces Nat. barite, 

prec. blanc fixe. BaSO, 
peroxrydisulfate......|BaS7O0s.4H20.......... 
sulfide, hydro-...... Ba(HS)2.4Hr0......... 
sulfide, mono-....... ae Ao aheticts suits 
sulfide, tetra-....... BaSy.H10 
sulfide, tri-. ........ Basico eis ert 























Solubility, in grams per 100 cc 


ee 


Other solvents 


SSS 








Mol properties and ee oF Melting _ Boiling 
5 cates ne ee 
eed aaa meaalat S| Po 
water water 
== sr 
279.42 |rhomb need......|4.297 aes000 Li lnceeaseee 0.02617 —_|0.091% 
227.38 j|col, rhomb, 1.573, |3.21 (0 (Se NN 9 nila yehacsenvan nee 27.769 39.71% 
1.597, 1.636 
581.69 |prorrhomb leaf..|......... = SEO Dib dass 3.315-6 
100; d 120 
139.36 |gray cr..........|4.21° d 675 1400(?) tig: 2 | 3 ee 
Ba(OH):2 Sone ccc 
+H: 
315.48 |col, monocl, 2.1816 78 —8H20, 780/5.615 94,778 
1.471, 1.502, 1.50 
269.41 |whcr powd...... DAD MPN leds cca ects endo Greece Tae cee 
487.15 |monocl....\.0.... 4.998 7, itu ee Gee eRe AG 0.008° 19710 
505.17 |col, monocl...... 4.65718 = OF 200) |i aes es 3a vals sls 
39 ]slingecoltcrast eer eraee B15; 740 ae Meno Ocoee eee FEC dee | ED eet 
427.18 |col rhomb, deliq. .|5.15 — HO, 98.9;/200% pee EE) ee 
—2H0, 
539; d 740 
499.24 '*\col, hex: -oy sews y ores D5. piles saaaeieer 410° vs 
535597, jiwh leafier).. -t-.<1|: west 2 PAD, ee NE (oxen stacclietemsoiees 0.00854 /0.0118 
DEO AY ess csc aimee oll hc: Shcvccarsteeto aN Mics SPREE @ Mle ad Gh ib state 0.883” 1.044% 
DEA. COM a rstecy see aiaees oo eeetnacietcctsices Selle beseieee eaete, ad Son eote ener sia 0.1439 0.3268 
256.28 |gray-grn, hex... ./4.85 5 ER ins. pan ee ed Mee Merrie 
375.21 \|br=vitiersnceas. «|oaee dd, 200) > Oi 2s ee a 62.5 75.4% 
395:56 . leol eff ‘er: Sada cw ale nny pe ett Bho eee s eilles-giete ss eeieiere 4) a EPR Nr oR occclst a 
297.28 |whpowd........ 4.65 TESORO ie cae eae 10.0058 |} oo. cee eR 
BO ZI0899 |WWPeses ocracernce eter val al[lealte sede ata balla ea ys: whe RAE PE area atecenciee sta ale 0.007% 0.010 
261.35 |col cub, 1.572 3.248 592 d 8.7” 34.2100 
440.03 |yel-br 4.783% ak poe 1000 vac d d 
229.35 |col, hex.......... 3.23% AY fe eee ewer 67.5” 30010 
247.37 |col-yelsh, hex 3.173% LT ts aide SE 63% 109.6% 
220, SOS OL vines aeiatty 2.658 GMO Neer nae x 0.009318 |0.02281% 
153.34 |col, cub, wh-yelsh|5.72 1923 ca 2000 3.48% 90.8100 
powd, 1.98 
169.34 |wh-gray powd....|4.96 450 —O, 800 vals d 
$13.46: |col, hex. 2.0... wl2e202 <a SEIS POO er x ca eters 0.168 d 
648,190 wh cr powd:.....|iecseus sa d . |0.00418 0.007 
Z1G.31 \need.:... S754... BA. fain tibays tee MMR cs saraateas sve la AD A pals iter see 
233.32 |wh, rhomb, 1.635,/4.165' d 410710 JOs01-O.038 Ws veces s 
1.617 
SSUR1  \eelis cs cias ccs, bene nhs oe ees d d 
601.96 |wh, cub......... BUG is. bebe ti cteccerare ake i i 
448.62 {wh, rhomb...... Dees Dies SB Stioa site e aa nee 0.01 sls 
285.33 |wh, monocl...... 2.90" d 100-150 |........... 3018 33100 
301.50: |rhomb; 8 1/518) ..\)). est. ane OR PND Ueno. 48° 67.98 
437665) Giwh Deed :.s4 ccess.0|l\c uae bien alates aR eM Ghia lit os eee ate Rabies tpall lsccxassoe 
280.30 |wh, rhomb....... 4.75 1 MPO@et Weve kaceeek 0.0118 0.138100 
SIGB0ieliwh oubmdied; tay, bGOBie way ules, Pee] onc eee. d d 
2.268 
213.42 |col, rhomb, 1.673,/4.399 1604 ah d 
1.674, 1.678 
351.52 |rhomb, 1.542, BEBO Deets oi 5s cre nisi reomeceo ati 0.17 d 
1.548, 1.548 
704.13: |W POW is iscsi Pee RE CH ee | ee 0.00415 0.006% 
DOS TULUM BOWE ving isos le nvcla wens cPeeuais cede alee ee a ieee 0.421° 0.237% 
233.40 |wh, rhomb 4.5016 1580 tr 1149 0.00022218 |0.000336 
(monocl), 1.637, monocl 0.000246%5 |0.00041310 
1.638, 1.649 
401.52 |wh, monocl. i med | dl aereer cemepenes 52.20 d 
275.56 |yel, rhomb.. iB Mamie FS | Pewter aac So . “Witeseosan 
169.40 col, cub, np 2, 155 4, 258 UZOODS Mi. Nieciscieyc cues d d 
283.61 {red or yel, rhomb. |2.988 ro it a a | (ae eC 4116 vB 
233.03! |¥.el-Grn Olas. toe lege cters en ei ees | AOA nn | ea enn 8 8 
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i al; sl 8 a, NH«Cl 
ial, eth 


-ji al 


da 


sl s al; i acet 


s HNOs:, HCl 
s HNOs, HCl; 
ial, acet, H2SOx 


al 7720 


1.0745 al; 8 acet 


ial;slsa 


sls al 

1.6 al; vs HCl; 
i acet 

ial; s NH.Cl,a 

s dil a, al; i acet, 
NH; 

s dil a; i acet 

s dil a; i al, eth, 
acet 

0.00815-5 al; 
0.00115 eth 

sal; vslsaca 

sa, NH«Cl 


sa 


sa 
sa, NHa salts 


ial 


s HCl; i HNOs 
d HCl 


s HCl 


0.00565 al, 
0.008*5 al, 
0.001% eth 

sls al 

0.006 s 3% HCl; 
sls H2SO. 





Crystalline form, Dante or Solubility, in grams per 100 cc 
No. Nania Synonyms and Mol. properties and woes Melting Boiling 
Formulae wt. index of ot ; point, °C point, °C 
- gravity Cold Hot 
refraction Other solvents 
water water 
Barium 
BOS ul Gte se ga oy. saa ais el BASOSS < chsiccts sco ssn BledO . [oal, cub hexdssstiline ck tntens OD ica wintnnns 0.0220 0.002% vs HCl 
bd4 MATtrates. cscs 6 oe BaCwHiOcs.H20........ $03.52 j|Wh Of.i.... cen ZeOBOER FS cistoiesavate sc aflo terrasse ates 0.02618 0.058 0.032 al 
bO5'|| -tellurate o.oo. 04 BaTeO«.3Ga0.... 2.005 383.07 |volum wh....... 4.2200 Ae 2OONS iis e-catenctee sls sls s HCl, NHOs 
b96| pyrotellurate, Ba(HTe207)2.H20...... Bee: VOU Dat WOES cna cards plfebee sausage Villalce are ates 8 8 8a 
hydrogen yel; cold: wh 
OTP COMUTIGGotess.< ect a ADO ceria ae stern 264.04) ival=why OUb GBC lala) 0 99 lereveneeve watt fllietovdiale’s eve tet. cs|laneeve cores evel tere rerelere da 
np 2.440 
b98| thiocarbonate....... BAG Sac ca otc BES IOE IV GL SOK os tyne sailors bascsie nailer Co wee oe a Mlieticay cectinnacs: 1.08° d i al 
b99| thiocyanate.........|/Ba(SCN)2.2H20....... 289.53 |need, deliq....... 2.28618 =O), 160) |.k ddr 4.320 8 35” al 
b1O0)!| ‘thiosulfate... 0.00. . cHOASNOR. ok ean how umes DAG AT jiwhirhombeeres.»)|| coat ntene. 220.1) WE bea anaes Od = Shoe Ancomielleceineevapiie ames 
b101 thiosulfate, hydrate. .|BaS:03.H20....... 267.48 |wh, rhomb....... 3.518 UL OO ee dia shacks ahs 1 2OBIOP TU os cores ial 
D102 | “titanate... 2.01... Ba TWO. to. a deans Bouved: ete G Nex; 2:40: GOCE GiOkT i. Ilo ses wrty.escee Sail lane.c\ dealice’aacnte'Gil lotatalie ore -atacsl leap eectealts icc ll actos eee eae ae 
hex 5.806 
b103 | tungstate........... BaWwO, SSO NOOO garcnanyern!| Ose? oS Netriuetsicscapevagevs'|(S,era: share ch scars sls sls da 
b104| pyrovanadate....... Bas Veiga dus Sone BESO NOEs co Neiahietallla vu binawaleted BGS PLO Wes cccacssta ds 2k seh Rahn SRE cts ecais casose fla 3.2 eee ee 
b105 |Beryllium........... Glucinum. Be......... 9.0122 |grey met, hex... .|1.85%0 1278+5 2970760 i sls,d 8 dil a, alk; i Hg 
b106| acetate Balas ESOC REO) 9% cient TA FELOM OOM MLE crens steve che sll irae -opancreyere se d 300 AL GE || we Se llr Anais 40 d ial, eth, CCk 
b107| acetate, basic.......|BeO(C2H:02)6.........] 406.32 Joct.. 1.364 284 331 sld d s chl, ac a; sls al, 
eth 
b108| acetate propionate, |BexO(C2Hs02)s. AAR AO Mk es ain. 5 cate AGrAlene toa eratan x 127 S30" ppl SEER i inccedcsetew xc eee eee 
basic (CsHsO2)s 
b109 aluminate........-. Nat. chrysoberyl. 126.97 |rhomb, 1.747, 3.76 VS ZOD Oe Fhirscitalase aecanacts| cc ane eel linus uzne axene ee ia 
BeAlO« 1.748, 1.757 
b110| aluminum silicate. . .|Nat. beryl. 537.51 |transp, hex, col, |2.66 B41G 4 100! Te eric cracoems lseran, eee paiameeaays ia 
BesAle(SiOs)« 1.580, 1.547 
blll aluminum silicate. . .|Nat. euclase. 290.17 |monocl, 1.652, S51 weds Ufc APR Ee RARER IES et ct Ee cr ce | ee 
BezAl2(SiO«)2.(OH)2 1.655, 1.671 
b112| benzenesulfonate. ...|Be(CsHsOsS)2......... 376 36a monoel,. soo ere wahe dts eee dle Bees cpa canna t Bae vs vs v sal, acet, ac a; 
i eth, bz, CS2, 
CCh 
b113]| orthoborate, basic....|/Nat. hambergite. 93.84 |rhomb, 1.560, DSB Viel witht S eRe aR |5 cen calcein fd ce RPO Sle Th ada: cic ve co rte Leo te ees oe 
Be2(OH) BOs 1.591, 1.631 
Bild), (‘bromide ..:..<... 5.0.0. | Se 2 ee 168.83 |wh need, deliq. . .|3.465% 490+ 10 520 8 vs s al, eth; i bz; 
subl 18.56 pyr 
b115| butyrate, basic......|BesO(C«H702)«. ef Sot | ee, cece (Se RR | (see Pr eye 250M A ccna aeinale anna ee eee eet ee 
BNO 1) POreNOO i iss occ ca BOM sa nioo wey x soe 30,08) |yel, hex... .... 5. 1.9015 S2100 dM ties: d d sa;d alk 
b117| carbonate, basic..... BeCO:+Be(OH):...... DIDO SE aso wal iat coee sil ne etl ak eee eae | aresp avenepencvans i d sa, alk 
DEISIy chioride@: ofc <is0s 02% BeCls...... cama kee 79.92 col need, deliq... .|1.899% 405 520 (488) vs va,d v sal, eth, pyr; 
sl s bz, chl, 
CS:2; i NHs, acet 
BUT eA UOTE Se fo ois, oe skes a 12235 OPENS 9 ea a EE 47.01 |col, amorph, 1.98625 SUDIESOOIE Biv ciow usec. c) 7° sls al; s H2SOx 
<1.33 
bI20 hydrides. ge): 5-0 Beer cece ees ceeean et LOS es wh Orton eta ciel leamaretixntete 01255 MEM M Pl ercacenpancivecere d d i eth, tol 
Bio Mi iodide sa-ee ee ns. eta Belts. cs See cocina nil) 2O2sSe melcol need. craw... ||4:a20°6 510+10 590 d d sal, eth, CS: 
Bile bo Mitratesi skew ee Be(NOz2)2.3H2O........| 187.07 |wh-yel cr, deliq.. .|1.557 60 142 vs vs veal 
b123 Vk ig bo CRSA Path SPCR CPE: BeiNonn nese Gece k 55:05 jeol cubs sa. 20 « 2200) 100) dt 2240) Ri iestencneretnrarens d d da, conc alk; i al 
bigs) oxalatence... 6... > 4) Be@201.3020:..0. 02-2) 151-08 |rhomb, 6 12487... 5 ices ic —H20, 100; |d 350 BEEZ QIS 7s See vel rete coke oy arevare tater 
—3H.0, 
220 
Il, RSMO Sate Clea sa Nat. bromellite. BeO...| 25.01 |wh hex, 1.719, 3.01 2530 + 30 ca 3900 0.00002" |......... s conc H2SO,, 
1.733 fus KOH 
PCB CxO low 6 ce BeOirieO. .xeseckacn 1s .|wh amorph powd |........... a 6G MP) orcantondiansts i i sa, alk, 
or gel (N Ha)2COs 
b127| 2,4-pentanedione Beryllium acetyl- 207.23 |wh, monocl...... 1.1684 108 270 sls d sal, eth,a 
deriv acetonate Be(CsH702)2 
b128] orthophosphate...... Bes(PO.)2.3H20........ PA Ay LOS Sa | IE SoA rhe ances Iiacby SURE Ore =O LOO’ || cs eeneieeie.+ 8 8 saca 
b129 propionate basic..... BesO(CsHsO2)6......-- ZOO 48. bie cave Racer «|| (steeds pene oes Oe 0rd Mees Al bce ces tos) om OOOO roe an Sob ote ooo 
b130| selenate............ BeSeOQ..4H20.......... 224.03 |col, rhomb, 1.466,|2.03 — ETO s,  Miflecestecsustarevabene 56.725 a Si Nestenste cinittorsccbas ee 
1.501, 1.503 100; 
—4H20, 
300 
b131.| di-silicate..........|Nat. bertrandite. 238.23 |rhomb, 1.591, Bes PN cic csaoy 5 ice ll eats cousin’ Weed esereced tes til aiceicatas9 ec ace Peia nta a cee ees entero ras 
Be«Si207(O H)2 1.605, 1.604 
b132!| orthosilicate.........|Nat. phenazite. TOWN itricl) col, 1654, NSO eer tcncatece et Merce nvarcceceneroys laogesccarauel | evens aici ia 
Be2SiO. 1.670 
b133] stearate (com'l)..... Be(CisHasOz)2.....---- BT D.OT) | Was eWAXY tee ae ara eheen se ataiaseye 45 i i ial; s eth, CCh 
bta4)) eulfate:. 0.60. s BeSOge eran erin: ei ODO den Mieke racers « stapriettersis 2.443 550-600) Fira nasties i WtOr SB iivasnronem ase 
BeSO,. 
4H:0 
b135| sulfate, hydrate..... BeSO..4H2O.. 2... e ss 177.14  |col, tetr, 1.472, 1.713105 —2H20, 100} —4H20, 400/42.5% 10010 sl s conc H2SQ4; 
1.440 ial 
b136i|| sulfides aces. BeS. AV:O8 MNOS eee alate eres DSC Merwe MMP ON terrace cntsloee Iecasre = oe nek d Gy AN Rarrscecaninetkeecnrae 
b137 |Bismuth............ IBisee nuevas ekctonectute lars 208.98 |rhomb silver-wh |9.80 271.3 1560 +5789 fi i sh H2SOQu., HNO, 
or redsh met aq, reg; sla h 
HCl 
D1S8'] acetate-.c.0 62ers Bi(G2HsO2)3..-¢2:.+...| 886.12 Shwh cr. . ke al Aid) Meeeme | P lheta soca woh i i saca 
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PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 





No. 


b139 


b140 
b141 


b142 


b143 
b144 


b145 


b146 
b147 


b148 
b149 
b150 
b151 
b152 
b153 
b154 
b155 
b156 
b157 
b158 
b159 
b160 
b161 
b162 
b163 


b164 
b165 


b166 


b167 
b168 


b169 
b170 
b171 
b172 
b173 


b174 
b175 


b176 
b177 


b178 


b179 


b180 
b181 
b182 





Name 


Bismuth 
orthoarsenate........ 


benzoate 


bromide, tri-........ 


carbonate, basic..... 


chloride, tetra-...... 


chloride, tri-........ 


dichromate, basic. ... 


gallate, basic........ 


By droxidesy...cnrcrer 
WODRLOS Pivcnw btn ca 
lodide, di-.......5.- 
iodide, tri-.......6.% 


lactate, dl.......... 
molybdate.......... 
MCTACe He ec = RN 


nitrate, basic 


OXAIALON AG cv cise Rts 
oxide, mono-........ 


oxide, pent- 
oxide, tetr- 
oxide, tri- 
oxide, tri- 
oxide, tri- 


oxybromide 
oxychloride......... 


oxy fluoride 


OXVIOGIE pity eras 
orthophosphate... .. . 


propionate, basic... . 
salicylate, basic 


selenide, tri-........ 


MUO AGE ior, enemy kee yearend 


mono-sulfide, 
pulfide, tri-.......5-. 


tartrateriG sev our 


tellurate.... 6608 cee 


telluride, tri-........ 


vandate 


Bismuthic acid...... 
Borazole............. 
Boric Acid, meta-.... 











Synonyms and 
Formulae 


Bismuth oxycarbonate. 
Bi202CO; 
DiGi eos teres 


BiGlstaweta.foejs cee seye 


Com’! dermatol. 
Bi(OH2)C7Hs0s (appr) 
Bi(OH)s (appr)...... 


BilOs) saenents eos neers 
Bilsaenes spissnns acasues a 


Bi(CeH»0s).7H20 
IBiCNTOO a) aie oie oxen se 
Bi(NOs)3.5H2O........ 


BiONO:.H20 


Bi2(C204)3.7H20 


) TE Oye a < ae crn ae 
Bi204.2H20 
IBisOs sees cee orks 
BBW S75 neha na.eecaeers 
BisOg. c Mad ace reece F 


BiOCHrOe. ccs na ek 

Bismuth subsalicylate. 
Bi(C7Hs0s)s3. BizOs 
(appr) 

Nat. guanajuatite. 
BirSes 

Nat. eulytite. 
2Bi20s.3Si02 

Bi2(SO«)s 

Nat. bismuthinite, 
bismuthglance. Bi2Ss 


Bi2(C«HsOo)3.6H20.. . . . 


Montanite. 
BixTeO6.2H20 


Nat. tetradymite. 
BirTes 


Nat. pucherite. 
Bi2Os. V20s 

















Crystalline form, Dee Solubility, in grams per 100 cc 
Mol. properties and aie Melting.. Boiling 
wt. index of =i point, °C point, °C 
refraction EEBNIUY, Cold et Other solvents 
water water 
347.90: Iwh,monocl, 2-14, \7sd"' FOO WEL AD SAE Glee pe eae i i sl s h conc HNOs 
2.15, 2.18 
ST283-< leh Pow" FHA wales cS PRM octets cL einsizinc ae eed an enema pve, stave sa;ieth 
448.71 |yel cr powd, deliq 5.722 218 453 d to d ial; s HCl, HBr, 
BiOBr eth; v 8s liq NHa 
509.97 |wh powd........ 6.86” SAT vic necrne d i i sa 
B00T0 ICDL CF c.nace ue. 2 er i \7-0'- 5 ualietacalalan,| OR PRRRER tes tye | rel tea need etree ay Syst bru. Arie mec 
315.34 |wh cr, deliq...... 4.754 230-232 447 d to d s a, al, eth, acet 
BiOCl 
G65:94.. lpel-terad ert oc Mesa se iccd sere ellis acesscae ncaa 4 Paton eet lees i i sa;ialk 
398.08 "eh OF ois a5 62 = ters 3.458 Al) PEA WS oo sta e sls sls sl s al; s NHsOH 
265.98 |gray cr, cub, 1.74 |5.3220 CET WORE icc do ee eR Pec e s inorg a; 
i liq NHs, al 
412-17 Riyal; Amorphis « .ileere ew ts ance ae ete ee) ee ial, eth 
260.00 |wh amorph powd. |4.36 —H20, 100; | —1}4H20, 0.00014 |d sa;iorsls 
d 415 400 cone alk 
T3369 hota yi. crrsteke ellen ote SOMA s ateteeiaen elf cls tale che Ie PPLE ores cere i HNOs 
462.79 |red need, rhomb..|........... d 400 subl vac ne eee | PRAIA IC aac s al, MeOH 
589.69 |redsh, hex....... 5.7785 408 ca 500 i d 3.5% al; ia; sls 
NH3; s HCl, HI 
‘51992, Dry MOOG shee alets. «cj ieee ah a TORN = a tees kPa le aloo ceo ee ec ial 
897.78 |yel-wh tetr need. .|6.07 643°" sO ee I, oe vsa 
485.07 |col tricl, sl hygr. .|2.83 d 30 —5H20, 80 |d d vs HNO; 8 a, 
glyc; ial, 
4219 acet 
305.00: ‘thex leaf....204;.<.. 4.92818 —H20, 105 |—HNOs, i i sa;ial 
260 
808.73 Uliwlt powd Sn nb}. o3|helos. netsh 4 SGM? Shree keene enone s inorg a; i al, eth 
ca 130 
224.97 |dk-gray powd... .|7.15!9 GcaMBOe Wo oa sld d d dil a; s dil KOH 
(BizOs) 
497.96 |dk red or br.....|5.10 —O, 150 —20, 357 i i s KOH 
517.99 |br powd.........|5.6 —H:0, 110 |—2H20, 180)i i sa 
495.96 |yel, rhomb......./8.9 820 1890 (?) i i sa 
495.96 |gray-blk, cub... ./8.20 ay A SO (En sg eR i i sa 
495.96 |wh-lt yel, 8.55 BOO AME Biagio Saas eo i i slsa 
rhomb, 1.91 
304.89 [col cr or wh powd/8.082!5 di re@ ht Of eecev.« i i ial;sa 
260.43 |wh cr or powd, 7.7215 ry | Pee i i sa;iNHs, 
2.15 tart a, acet 
243.98 |wh cr or powd... aban MB go Re AR We ge ee sa ee | eae sa 
351.88 J/red cr, tetr......|7.922 re ht. Bose. aes i i sa;ial, CHCls 
303.95 |wh, monoel... .. ./6.32316 ae? ob? ea eee i i s HCl; ial, 
dil HNOs 
BOV-OT NED POWs vi: 0 ves. id ccs ad GRIM hale ak co eek fi -|v s dil HCl; i al 
1086;29'. “iwh Taicr or |) PTE AI Pe eles can oes © OM ee eos sa, alk; ial, eth 
(variable comp) 
654.84 |blk, rhomb 6,82 710 d ree TG Zack i alk 
LV12.07 Bivelwoub2i08<ie 03101) 9 <ick . acon e cede eee co eee i i s, d HCl, HNOs 
706.14 |wh need..... 5.0818 Manner VENi h6 he eeee d d sa 
241.04 /dk gray powd... .|7.6-7.8 680 (in CO:)!d Weal er” DSi dies cine Sl ees a 
514.15 |br-blk, rhomb, 7.39 d 685 O.0000T St nc a. sine s HNOs: i dil al 
1.340, 1.456, 
1.459 
970.27 |wh powd.. 2.5955 =): C0 (1).] A i i sa, alk; ial 
677.59 "biaxial, 8::2:06...<0|/B.70 em OR ARGC lig cried URMEHIM IE ee Stele dior cc eo, EL 
800.76 |gray, rhbdr. .. Ela OES od Wi asin cee eee ee ee ee d HNOs 
647.84" lredbgrnisrhomb;, |G.25% gapodc® sc.cis cose ce] se tena everson fle las cnal efets wit eevee os cleske| (ee oe eee 
2.41, 2.50, 2.51 
(Li) 
DBTO9 We ea, oeretate 5.75 —H20, 120 |—20, 357 ji i sa, KOH 
80.50 |col liq...........]176, 0.8614] — 58 55 sld dt” Sak ie ae 
43.82 |wh cr, cub, 1.619. |2.486 PSO ie Oe tees vesls Sha... leet Recae.ca ee 
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b183 


b184 
b185 
b186 
b187 


b188 


b189 


b190 
b191 


b192 


b193 
b194 


b195 


b196 


b197 


b198 


b199 
b200 
b201 


b202 


b203 
b204 


b205 


b206 
b207 
b208 


b209 


b210 
b211 


b212 
b213 


b214 
b215 
b216 
b217 


b218 
b219 


Crystalline form, 


Density or 


Solubility, in grams per 100 cc 















































Name Synonyms and Mol. properties and aie Melting Boiling 
Formulae wt. index of ie point, °C | point, °C 
; gravity 
refraction 
Boric acid | 
ortho-..............]Boracic acid. HsBOs...] 61.83  |col, tricl, 1.337, 1.43515 169 +1 tr —1}H:0, 6.35% 27.6100 
1.461, 1.462 to HBO: 300 
tetra- (pyro-)....... H2ByO7 LET ELSI MIN TOE: OF WIR POW Salt aces -afata cee tots ellen seat te bos cll tow aeees ts fare taclers 8 8 
HUOsesEch ies so adusa: 1 DSO) Crh Oran Oe STSk: OOM Nast acu: «soe eee Meee Site veh: o-ar8 d 130 -) ° 
Borinoaminoborine. .|B2HiN.............-. BOGS CGI NG. wretch Pema c\] yore ucla tare tes — 66.5 6y2 INARA Reet ie naretnenes 
BOronycsuce ssh. UR eee eRe a, eee ae 10.811 |yel monocl or br |2.34, 2.37  |2300 2550 (sub) |i i 
amorph powd amorph 
arsenate......... BAsO. 149.73 |wh cr tetrag, 3.64 BUbL Ca TOS Nit skeen vals 1.4100 
1.681, 1.690 
bromide, tris....2.. | BBra. ci .ros ease ee nes 250.54 col fum liq, n'p” |2.6431%;' | —46 91.3+40.25 |d 
1.5312 
bromide, di-, iodide. .|BBrol................ ZO Tease HOCOU MIG oe ebb erases) sl Where ncaa [anette eats 125 d d 
bromide, mono-, IB Brlee i isso eccine hee Ba Ge Sea ores OI Ne Ie ota ene ee eee 180 d d 
diiodide 
(di-) bromide, mono-,/B2HsBr............... 106.67 |col gas.......... .|—104 ca 10 | rete ie eyo ail |B Eines machi 
pentahydride HBO:, 
HBr+ 
Hz 
(tetra-) carbide. ....|/BsC. 55.26:_|blk rhbdr:....... 2.52 2350 >3500 i i 
chloride, tris..<.<- 2 -.-|BClassiajosjoc5 02 0008s 117.17 |col fum liq, 1.3494) —107.3 12:5 Olean Sh by. d to HCl 
1.419557 line He +H:BOs 
fluoride, tri-........ IBReaaci aeons coset G7Slee eol eas... pes 2.99 g/1 — 126.7 —99.9 106 
(762 d 
mm) 
fluoride dihydrate. ..|BF3.2H20.............] 103.84  |col liq; nap 1.6316, Cr enna he d d 
1.31498 
BYERS so % «<< stati Diborane, boroethane. 27.67 WCCO RAS. cs ee eres liq: 0.447 | — 165.5 —92.5 rs 77 a er 
B2He sol: H3BOs 
0.577 -188 +H2 
) co's ba fe heey hee er Dihydrotetraborane, 53.32 |col gas, pois...... 0.5678 — 120.8 16 Sba td) So eae et 
borobutane. BsHio 
hydride............|Pentaborane. BsHs..... 63.13 |col liq -10.66° — 46,82 58.4 Co LE | Rs 
ydride, 2.226. =~ Hexaborane. BeHu..... 74.95  |col liq -10.69° —65 072 dl Page apilbncn cess ee 
YGHIGE sar oxcis niece Decaborane. BiwoHu....| 122.22 |wher........... 0.9425 99.5 213 sls d 
iodide, tri-..... . DAES Ba craie in atvtees wailed spins ara 391-52 Icollpl hyer...... 3.3550 49.9 210 d d 
NUGHIOO Ss oo) <5 39s Ses BB IN setctsdvaterneeeroets st 24.82) wih; hex)... .670-01 1. 2.25 subl.cai3000 |... secant i sld 
OFIGO esses ac oie css BOs Sapatinens to es eie ss ae 69.62 |rhomb cr, 1,64, |2.46+0.01 |460 ca 1860 sls 8 
1.61 
oxide glass.......... ee ee adicuchd ee Rear ene 69.62 |col, vitr 1.485... . 1.812 ee 1c, | Ms it mer a 1.1° 15.7100 
phosphide.......... BE te eueter fer sctthey: ecu 41.78 |maroon powd....|........... ert: 200 ee I llS overs s stress i i 
triselenide..........|B2Ses. 258.00) wi VOle gray. POW ds .k.c.\[t4 csacneiesdaeeciel || eer tyetere is /etcbe [trate qeeuetaie a oe d d 
(hexa-) silicide...... igh each kee sienna 3 92:05: Plier... a /saiesues.s Pat om 8 yw etek ees Nera aaranrontns Er PD ences eta: 
(tri-) silicide........ B3Si 60:52) elk rhomb ty 2607 (2:625 5 © Vargas cuits, allfete ata sigis es ere BE ec raceerecs 
sulfide, penta-...... ABS ere cineca tectonic 181.94 col, tetrag....... 1.85 BQO ailieccnseeaaostens d d 
sulfide, tri-......... esa i athe bo Ohare eieis 117.81 |whcr or vitr..... 1.55 BID vIg® WN i acces scivec. og CA ces.) scten 
Borotungstic acid... .|HsBW120.30H20...... 3402.49 jitetryier:...cuniua - 3 4525 ey BAR | f-cccvce seen Pye) as Cel eee 
Bromic acid......... HBOS sani s ccc «|| 0d28928 | known,in sol.only, |i ac csars. «se ATOORS PF Vhicsiic's Saraetiss vs d 
col or yelsh 
Bromine............ WSiroi: Mr eamawa ae fescaceieconaonce 159.81 |dk red liq, 1.661. ./2.92859 —7.2 58.78 4.179, 3.5250 
3.5820 
BZIGE ire oysigh ge whe hs.w'shs Bromoazide. BrNa AZT OS euler sured UG seco is +) || naerisiecee alin ca 45 EXD oe a labeteectea dls ce pecrane 
ehloride 2)... as a «2 BrCl. 115.36 |red-col liq or gas..|........... ca —66 d 10\ca 5 Ci We WellreAensAar 
fluoride, mono-...... rR or dass = sutery race 98:91 | Ired-br gas. 0.60 |ence ee ones d —33 = SO ese Lille hier nee. ASS 
fluoride, penta-...... Behe atin eee eee 174.005 \eol Ui, ia eee 2.466% —61.3 40.5 d d 
fluoride, tri-........ Bris parecer sry eevtrens 136.90 |col-gray-yel liq.. .|2.49135 (—2) 8.8 135 eviola alindona ee 
to O2, 
HOBr, 
HF, 
HBrOs 
hydratelcnary ste se IBr2.1OH 20. eer yee 339:97 MeIREDLOCE sa. citi d « 1.49 GCG e 8 Vinepaaieeney 5.25 Sip) a MRA ace 8 
OXIGO Gin eee ens | SEOs aesthetics eres scere IPEOMO NE Sel can cele deies waa 0 LOAN GA oe DAN eye areas cree sea Weotaimige oe te peta tana, 
oxide, mon-......... IBriO sree enack NEARED T™ || US a) eeererreresninn ae atest Nato p= AS) vitap deers icamieye| ae cen tea eee 
(tri-) oxide, oct-..... BrsOs(or Br2Os)n. CLR ODE WG AWE camer ee sete n ant IS CREE EP arene StADIe AT. | Mires tecaercteass lanvsnter en tonatiaure peace} 
—40 








Other solvents 


28” glyc; 0.0078 
eth; 5.56 al; 
20. 20% MeOH; 
1.9275 liq NHs; 
s] s acet 

s al 

s al 

s triborine tri- 
amine 

v sls HNOs 


i al; s inorg a 


-|s al, CCly 


ia; s fus alk 


dal 


d al; s conc 
H2SOu 


s eth, dioxan 


d 1.6° al; s 
NH,OH, conc 
H2SO. 

s bz; dal 





sal,a 


i all solv 

s HNOs; d H2SOq; 
i KOH 

sl s HNO;; 
d H:SQi, KOH 

dal 

sl s PCls, SCl2; 
dal 

s al, eth 


v sal, eth, chl, 
CS: 

seth, KI; sls 
bz, ligr 





s eth, CS: 





a ee ee ee See eee eee 
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tp 


c10 
ell 
e12 


c13 


cl4 


el5 
cl6 


cl7 


c18 
clg 
20 
e21 


e23 
24 


025 
c26 
c27 
c28 
c29 
c30 
e31 


32 
33 


c34 
035 
036 
037 


c38 


e3¥ 


c40 


Name 


Bromauric acid 
Bromauric acid...... 
Bromous acid, hypo- 


Bromoplatinic acid. . 
Cadmium........... 


Acetate casa was cn es 
acetate, hydrate..... 


AMIE Fie aye mss 
ammonium chloride.. 


ammonium sulfate... 
arsenate, hydrogen. . 


arsenide.... 


borotungstate....... 
bromide thts. acesn 


bromide, tetra- 
hydrate 
carbonate... 


chloride) bo. ass 


chloroacetate, di-.... 
chloroacetate mono-. 
chloroacetate, tri-.. . 
chloroplatinate...... 


CHPOMULEs iis ca nas A 
Cyanide .oaasa gon: 


ferrocyanide........ 
fluogallate.......4.; 
fluoride......... 
fluosilicate.......... 
fOTMAte smi biu a y 
fumarate: 3 i....4.. 
hy dfoxide:).. 56.4% « 


TODATOH Cy Bice i csieleune 


WIG coiitha Helse spss 


MACTAGE chic ee aee ee 
maleate: icc wees 
permanganate....... 
molybdate.......... 


nitrate..... 


nitrate, tetra- 
hydrate 


nitrocobaltate (III). . 


ONBALO a. cakes che eee 


oxalate, trihydrate... 


orthophosphate...... 





AOE Das: cite a+ 


Synonyms and 
Formulae 


HAuBr.5H20.... 
HM BrOnacece 


H2PtBre.9H20. . 
re eer eee 


, |Cd(C2H202)2........-: 


Cd (C2HsOsz )2.2H20 


BIC GNIE>) arr nreeiepor 


Cd@h. NAC. 22 es 
Cd((N Ha)2(SO4)2.6H20. « 


CdHAsO..H20.... 


Cd(C2H302)2.2H20..... 
Cd(BOs)2.H2O......... 
Cds(BWi20).18H20. . . 


Cd(ClO3)2.2H20 
ODO Laser ye cnn peer 


CdCle:24H20... 0. o6.5 


Cd(C2HCl202).2H20... . 
Cd(C2H2Cl02)2.6H20.. . 
Cd(C2Cl2O2)2.14H20.... 
CdPtCh.3H0..... ..2.04 


CACO’ Miracan oe. ene 
FObKCG Dyrgs aula menue 


(Cd(H20)6].[GaFsH20]. . 
CdSiFs.6H20...... 
Cd(CHO2)2.2H20. . 
Cd(C4H20,).. 
Cd(OH):. .. 


Cd(IOs)2... 
(O73 0 Ciea a tere 


Cd(C2HsOs)2...... 
Cd(CiH2O4).2H20..... 
Cd(MnO,)2.6H20... . 


Cadium cobaltinitrite. 
Cd[Co(NOz)o]2 


CdG Oe ann: « 


CdC201.3H20. . . 
SAO\. ghee ken toa 1 


BIC aO nee: 


Cds(PO,a)2....... 





Cd2Fe(CN)s.xH20.....|. 





Mol. 


344,28 


172.41 


315.33 
183.32 


228.35 


386.29 
407.47 
464.18 
574.25 


280.39 
164.44 


150.40 
362.57 
238.47 
226.48 
146.41 


462.21 
366.21 


290.54 
262,49 
458.36 
272.34 


236.41 


308.47 


1007.13 


200.42 


254.45 
128.40 


128.40 


527.14 


403.22 




















Crystalline form, : Solubility, in grams per 100 cc 
i Density or : oe 
properties and ae Melting .. Boiling 
index of > point, °C point, °C 
refraction eravity: ca Hips Other solvents 
water water 
—t-— —Il 
wed-br. Of iich. ac nste lees (27 .lvs Bo fat cence sal 
known only in .140 (vac) .|8 sd s al, eth, chl 
soln, col-yel 
red monocl, deliq.|...........|d —100 ames? vs "tat RY str Phen ete ey FR SERL 
hex silv-wh mal- |8.642 320.9 765 ii i sa, NH«NOs, 
leable met h H2SO« 
DONS cercce ines ain ace 6 ee 256 d vs 1s s MeOH 
col monocl, odor /|2.01 —H20, 130 vs lv s vsal 
aca 
ss ake Seg. SORE OME 9 3.05% d 120 Ree eo FR a Leys Re sacs take 
col need, rhomb. . |2.93 289 33.4516 43.9958 |s al, MeOH 
col monocl pr... . 2.0617 100 d— H20 Is Bs has sie eae 
16 
.14.164'¢ >120 | 
dk gray cub......|6.21"¢ 721 ale li sl s HCl; s HNOs; 
| i aq reg 
| 
ae eee eee Sieertes na 3.3420 .|sl s al 
wh rhomb...... .|3.758 d . - {12517 lease cc =: ial 
yel tricl.... | sel 75 aoe .|125019 gh Vi oe ce 
WelsOR ee cn scares tates 5.19225 567 863 5710 |16210 26.615 al; 0.415 
| | eth; s HCl; 
1.618 acet 
sm wh need, effl..|... tr 36 |12110 vs 25 al; 8 acet; 
j sls eth 
Wit, trigae.-) =. 14.2584 d <500 i i sa, KCN, NHs 
| salts; i NHs 
col pr, deliq..... . |2.2818 80 ; |29g0 4876 s al, a, acet 
00); OX wesc spa- + 4.047% 568 960 14020 1591 1.5215 al; 1,718.5 
| MeOH; i acet, 
| eth 
col monocl, 1.6513|3.327 tr 34 | 16820 | 180100 2.05145 MeOH; 
| sls al 
need... 2.13215 |. 
De TRE, cc ics Pee 1.942% eae rece srg) ee | ee 
rhomb:......-<. . |2.093%5 ae z | 
yel trig need..... 2.882 —H:0, is |s 
170, d | } 
grn to blk, cub.. .|5.7917 li i jia 
Olen sri armor tne dec >200 )1.715 ‘3 sa, KCN, 
| | | | NH.OH; i al 
‘hme Lae er | li i s HCl 
col er, 1.45.......|2.79 —5H20, 110)... vs cas bee ee ee 
wh cub, 1.56 6.64 1100 l1758 4.352 sa, HF; i al, NH 
col hex. a | s \s s 50% al 
monocl... . 2.44 d Fei all cay cic ue] ee 
Repti a, See : 10.9% = | iaseihal oan Ale 
wh, trig or 4.7915 |d 300 (0.00026 .|s a, NH salts; 
amorph | | | i alk 
wh cr.. 6.43 d is ./s NHOs; NH«.OH 
grn-yel powd 5.670% 1387 796 186.2% 1.25100 110.5% al; 4125 
| acet; sl s NHs; 
206.75 MeOH 
need 10 12.5 ial 
es ne) Coen eee eee 
ae 2.81 d 95 , , 
vie ; ) | vs a ie Reale |i ern Se rece Se 
yel pl. 5.347 i} iS) a) Weer een tsar sa, NH.OH, 
KCN 
col 350 109° 326% vsa;setac 
68210 
wh pr, need, hygr |2.455)) 59.4 1132 215 -|s al, NHs; i HNOs 
yel .|d 175 sls vs d a, alk, org solv 
col cr... byapty d 340 sa;ial 
@Ol or. ww ‘ eet My Ce | SSS re ee ee 0.00518 Q5009) Weisicnetenoemn cere 
br, amorph..... .|6.95 <1426 d 900-1000 ji i sa, NHg salts; 
i alk 
br cub, 2.49 (Li)../8.15 d 900 subl 1559 i i sa, NH« salts; 
ialk 
col, amorph...... seals oN EOO ee re F4 || Bene AP kal Crgenakoe metas sa, NHg salts 























PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


















































































































Crystalline form, TMonaite oF Solubility, in grams per 100 cc 
No. Name Synonyms and Mol. properties and y Melting 
Formulae wt. index of ake point, °C 
refraction RCAVALY, Other solvents 
Cadmium 
046 pyrophosphate......|Cd:aP:O7.............. 398.74 |wh cr leaf....... 4.965 ebove red! jie. ries sls 8 sa, NHa 
heat 
047| phosphate, dihydro- |Cd(H:PO,):.2H:0...... 342.41 ool, tricl.........]2,740 D100 Rag F Aleratec ctrescinte «Peters |oeoecas ial, eth; s HCl 
gen 
048| phosphide.......... Meas aie cin ada! «are 399.15 |grn, tetr need... .|5.60 Oe ee Whsarcnvatynuornnlh ac sce allel, steauree ad HCl; 8 exp 
conc HNO: 
049] potassium cyanide...|Cd(CN):.2KCN....... 204,68 lol glossy, (O06... TBE2 Ni eels ca ai epepeaaretere gece 33.3 100 i al 
c50| potassium sulfate... .|\CdK:(SO«).2H:0...... 322.69 itriel ool tabs (DORR OY eh ea leaaneinaet es 42.8916 AT AGO” ONO any ccrrtts ae 
e051) ealycilate.........../Cd(CiHeOs):.HsO....:.| 404.65 |wh need.........[....0000005 Weet crea eh Aba Vageeeenricr al) 7 | 8 s al, eth, glycerol 
a, NHiOH 
c52| selenate............ CdSeQ..2H:0......... 291389 “jrhomb....7...... 3.63 i ESO) flissiwrernars one hor Rens Gal ORPU ER Srnte | [oncirochios ciotar. cea ore 
100; 
—2H:20, 
170 
c53| selenide............ CdSe.................| 191.36 |grn-br or red 5.81 18500 b liaicnndeons eam | Atl Setar da 
powd, hex 
c54 metasilicate....:....|CdSiIOs... 0.0.6.0. . ees 188.48 col, rhomb, 1.739. |4.93 124 oT Weil reat eer Vela pile erhate-c7a| ete ek eoheereaeie 
O00: aulfate qe. ce aeons CdSOCMERS soe ters 208.46 |wh, rhomb....... 4.6917 1000° ek cera i. 75.59 60.810 i al, acet, NHa 
c56| sulfate, hydrate..... CASO. BeOS cc od 226.48 |monocl.......... 3.7920 te2POSt bi lecerercicee cents 8 8 ial 
c57| sulfate, hydrate..... CaSQevHsO 2. ce cories 334.57 |col, monocl..... . 2.48 Ea VOPR RO coe ae mee teal ll (Soest ial 
c58/| sulfate, hydrate..... 3CdSO..8H:0.........] 769.50 |col, monocl, 1.565 |3.09 te DS UG oe. ees 113° Pee Peri ecRiee epee a Ire 
coo: ee Seen i Nat. greenockite. CdS..| 144.46 |yel-or, hex, 2.506, |4.82 1750!00atm subl in Nz, {0.000138 |colloid sa; vsls NHOH 
2.529 980 
MDD MURREE crs oes ies ACEO ates e500. Gren phew Yala ere, Eanes (EN aek ery cia (2 tel Ub iistas kre c A tie Aelead mel creak ial;s a, NHsOH 
c61 ROTETOLO® oo. ce ek Ler LG: "0 SERS pean ZOOS Ta WH VOr PO Writer crest | tees iots dais aes Epatnleasis ate eke hearst aMgciar se oases ee? Wasaewseen sa, NH,OH 
c62| telluride............ (OW Aah ee ee eee a 240.00 |blk, cub......... 6.204 LOL hE eM Wd dehed 2B Serecbethainss ia;d HNO: 
c63 | tungstate........... GAW Oni te cin are eta wae Fee CE IES eee Penne (etree ciet |Setrretencicn aol Camara eC OL05: | Oita. s NH.OH 
Cadmium complexes 
c64| tetramminecadmium |(Cd(NHs)«](ReOu)s.....| 681.16 |..............-. S714e Ra ave Ste cuter ate <ad| sea ayenehersnexer are wezece Custard wars vounaya ee 0.037 conc 
perrhenate NH.OH 
c65| tetrapyridine [Cd(CsHsN,))SiFs...... 570.89 |wh, tricl......... bi 1.0 lain gee Pema panier: aes. tre | Pee Arena emeneanaen Pear (ym AMM SS GTN 
cadmiumfluosilicate 
066 1 Calodems oo 05 550.08 sis Carrriosheeraiion se ace cts 40.08 |silv wh soft met, |1.54 842-8 1487 d to H:+ |d sa, liq NH; 
cub Ca(OH): sls al;i bz 
COT) BOOLRTE.ohccn ccs tr |Ca(CaHsOa) ashi ce nec die 158,17 “leoliort 1:55, 1.56; aan ou tel di ge ak Ui livcaenccee 37.49 1297100 sls al 
1.57 
c68/| acetate, dihydrate... .|Ca(C:HsO0:):.2H:0..... 19621! ‘leol need... fs0 ch diane eon = THOSE hase eo 34.770 SS Gee a ree, Reet acs 
c69]| acetate, monohydrate|Ca(C:H:0:):.H:0...... 176.19: lool Meade conn |G ep teis oe CO leet Nel PE AaAroin cas 43.6° 34.3100 sls al 
c70| aluminate.......... CaAlzO« (or CaO.AlsOs)| 158.04 /wh monocl, tricl [2.981% TOO Pe fyi fem. eae eas Ce iat eae Weiser eerie s HCl; i HNOs, 
or rhomb; 1.643, H:8O4 
1.665, 1.663 
e71| (tri-)aluminate..... .|CasAlxOc 270.20 |wh, cub, 1.710. . .|3.038% el 535. Pllc ae tek Weld allel el Seca, erceis sa 
(or 3CaO.Al203) 
c72| (tri-)aluminate 3Ca0O.Al203.6H2O0......| 378.29  |col, oct, 1.603... .|2.52% 700-800) | cee cc + | jet eaecetel | letesirstatme teraremtersns 
hexahydrate 
e73| aluminosilicate......|2Ca.Al20:.SiO:........| 274.20 |col, tetr, 1.669, (3.048 US9OE DP We il cere aero wees seen all aca eceuaree sce da 
1.658 
c74| aluminosilicate......|Nat. anorthite. 278.21 |wh, tricl, 1.5832. .|/2.765 PSST” Pe MEE Surat ecalleet cre ne pevlliace cibite be vaecell euetiern: erecareituen at emeeaes 
CaAls.Si20s 
(or CaQ.Alz02.2Si0:) 
c75| orthoarsenate........ CatReO ices sags 398.08 |col amorph powd.|3.620 RS a eds are i eh oe OOS es cee relies eater aece ones 
c76| arsenate, trihydrate..|Nat. haidingerite. 396204 “leolrhomb, 25500) 2.007, 99) 7 Weve vsiassxctores ete |fa ss cress creveropoves| lay ere cremated cell crs axsveue (e.ofo| [le latte eketae te) os soesenettes ene 
2CaO.As20s.3H:0 1.602, 1.638 
O27 AP RTMEINGO Mlvcc sone ts |CASABS rides cree teers 270.08 |red cr...........|3.031% Ore he, Wibreostncverramice d d da;sh HNOs 
B28 | OSNOO cece sce scete acelaver Cat(Nslanaccsa see te 124.12 j|col, rhomb, hyg:..|..-........ == SET sO DW serercrerersraerais 38.1° 456 0.21116 al; i eth 
110; exp 
144-156 
c79| benzoate........... Ca(C7Hs02)2.3H:20..... 336.36 |col, rhomb.......|1.436 rm SETSOy DO ec rrsaersstese 2.7° 8.300. 2 Ue teetercrcmt meer 
c80| metaborate......... Ca(BONSacsecmann. 125.70 |col, fatirhomb;  |..0.......- 1 ot eeeealig PIA Vermeseisirercithind CUE vohadene iat CRBS CS sa, NH salts; 
pr, 1.550, 1.660, slsaca 
1.680 
c81| metaborate, hexa- Ca(BO:):.6H10.......- 233.79 col, tetr, 1.520, ESS ee | ehecereteretey scot Sail tatunvertee tipsters 0.25% Jecanlnets are eens eae eer eness 
hydrate 1.502 
c82| tetraborate.......... CaBiOinesscssecenes 195.32 |readily vitrified...)........... (O77 edie TA eo itard| [Enitia iich in| ler eeasers tell thoritrn ODS emu co 
c83| boride............. Cm Be eisichi ares eerie 104.95 |blk, cub........./2.3% Bete f tike Sues ase i i s HNOs;; sl s conc 
H:SO4 
084] bromide............ CB Bis cts acaieres ose se 199.90 |col, rhomb need, |3.353% sl d 730 806-812 142% 312105 s al, acet, a; sls 
deliq NH:, MeOH 
085| bromate............ Ca(BrOs):.H20........ 313.91 |monocl cr........ 3.329 =O F180 licinswsiccese vs Par me nl Ren aa oN eruece Ome 
c86| bromide, hexa- CaBr:.6H20........... 307.99 col, hexcr....... 2.295 38.2 149 594° 136025 s al, acet, a 














hydrate 
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No. 


c89 


c90 


c91 


92 


c93 


094 


c95 


c96 
097 
c98 
c99 
c100 


e101 
c102 


c103 


e104 


e105 


c106 
e107 
c108 
c109 
e110 


elll 
e112 


e113 
c1l4 


ell5 


e116 
c1l7 


e118 
e119 


c120 
e121 
e122 
0123 


c124 


0125 
0126 
0127 


e128 
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Other solvents 


s al, acet 


s al, acet 


25 
166.205 al; 237.4 


MeOH 
s al, acet, acea 


sa, al 
ia; s fus K2COs 





0.0065!8 al 





ial 


-|s al, HF, HCl 


s NHg salts; sls a; 
i acet 

s HCl, HF; ial 
ial 


_[v sls al 


ial 





Jd a 









s NH salts, a; 
ial 

d dila 

s HNOs; i al 

s HNOs 


12620 MeOH; s al, 
acet, a 


Crystalline form, : Solubility, in grams per 100 cc 
N Synonyms and Mol. properties and Eee 10% Melting Boiling 
ame ; : spec. aide e ates 
Formulae wt: onic cavity point, °C point, °C Cold Hot 
SEA water water 
Calcium | 
butyrate..... . .|Ca(CaH7O02)2.3H20.. . Q68.o2) MCOlCrum em ns 3 Bess Sees A eee ee .|s sls 
carbide..... CCS csi rie anes ee aca a 64.10 |col, tetr, 1.75... ./2.22 stab 2300 d d 
25-447 
carbonate. . .|Nat. aragonite. CaCOs.} 100.09 |col, rhomb, 2.930 tr to d 825 0.001535 |0.0019075 
1.530, 1.681, calcite 520 
1.685 
carbonate.... .|Nat. calcite. CaCOs....]| 100.09 j|col, rhomb or hex,}2.71018 13391025 d 898.6 0.001425 |0.001875 
1.6583, 1.4864 
carbonate, hexa- CaCO:;.6H20. . 208.18 |col, monocl, Wezgae 
hydrate 1.460, 1.535, 
1.545 
chlorate. . .|Ca(ClOa)2.... 206.99 |wh er, hyg 340+ 10 s 8 
(—some O) 
chlorate, dihydrate. .}Ca(ClOs)2.2H2O0 243.01 |wh-yelsh, rhomb, |2.711 —H:0, 177.78 vs 
or monocl, deliq 100 
perchlorate . - |(CaClOs)2 238.98 col cr 2.651 d 270 188.625 vs 
9 5 520 59100 
chloride............ CaCl. . 110.99 |col, cub, deliq {2.154 ie pee ra a! 
1.52 
chloride aluminate... |3CaO.AloO3.CaCh. 10H20 col, monocl or hex,}1.892!4 — 820, 105 |—8H20, 350}sl s d 
561.33 bex, 1.550, 1.535 
chloride, dihydrate. .|CaClo.2H.0.. 147.02 |colcr... 0.835 fa apey 7 3260 
chloride, hexa- CaCl2.6H20 219.08 |col, trig, deliq, 1.7128 29.92 —4H20, 30, |279° 53620 
hydrate 1.417, 1.393 —6H20, 
200 
chloride, mono- CaCl. H20 129.00 |col er, deliq 260 76.80 249100 
hydrate : 
chloride fluoride 3Cas(POs)2.CaClF 1025.08 col cr, 1.634, 3.14 1270 vsls 
orthophosphate 1.631 
chlorite. ..... -|Ca(ClO2)2 174.98 |wh, cub 27 i d 
hypochlorite -|Ca(ClO)2 142.98 |wh powd or flat |2.35 d 100 s 
pl, 1.555, 1.69 
chlorite, basic Ca(ClO)2.2Ca(OH)s 257.16 |wh, hex, 1.51, 2.10 sls solns |d 
1.585 with 5-6 
% avail 
Cl 
hypochlorite, basic. . .|Bleaching powder, comp wh powd strong d devin Cl 
chlorinated lime. varies Cl odor 
Ca(ClO):2.CaCh.rCa(OH)2.2H20 
hypochlorite, tri- Ca(ClO)2.3H20 197.03 |tetr pl, 1.535, 1.63}2.1 —31120, 60 
hydrate 
chromate. -|CaCrO4.2H20 . 192.09 |yel, monocl pr. —2H:20, 200 16.320 18.24 
chromite . CaCro04 208.07 Jol grn, cub need. |4,.8' 2090 i i 
cinnamate. Ca(CsH702)2.3 H20 388.44 |col er 0.222 1.34100 
citrate... Casa(C6Hs0O7)24 H20 ... 570.51 |wh need. . —+4H:20, 120 0.8518 0.9623 
cyanamide CaCN> 80.10 Jcol, hex, rhbdr 1300 sub] d evl NHajd 
>1150 
cyanide. . Ca(CN)>2. 92.12 |wh powd d >350 d d 
cyanoplatinite . . CaPt(CN)4.5H20 129.31 |yel-grn fluorese, —5H2O, 100 CHa Ul Berar 
rhomb, 1.6226 
ferricyanide Cas{Fe(CN) 62121120 . 760.42 jred need, deliq . ; vs vs 
ferrite, mono- CaO. Fe03 215.77 |dk redsh r, rhomb,}5.08 1250 i i 
2.58, 2.43 (Na) 
ferrocyanide CasBe(CN)6ll or 121f20}] 490.28  |yel tricl, 1.570, 1.68 d 86.825 11565 
1.582, 1.596 
fluosilicate. CaSiFs. 182.16 Jeol, tetr 2.6618 ‘ sls : a 
fluoride. . Nat. fluorite. Caly 78.08 |col, cub luminise {3.180 1360 ca 2500 0.0016!8 = |0.001726 
w heat, 1.434 
fluosilicate, dihydrate|CaSiF's.2H2O 218.19  |col, tetrag 2.254 gO: tie Ae eee ee 
formate Ca(CHO2)2. . 130.12 |col, rhomb, 1.510, }2.015 d 16.2° 18,4100 
1.514, 1.578 
fumarate. CaCiH204.3H20 , 208.18 |col, rhomb.. ‘ Be AMO) dB sharers atta 
d-gluconate... Ca(CeHn07)2. H20 448.40 |wh cr powd, need —H:0, 120 3.315 ars 
glycerophosphate... .|CaCs3Hs(OH)2PO,. . 210.16 |wh er powd, hye. d 170 _|925 sls 
hydride..... CaHs.... 42.10 |wh, rhomb er. 1.9 816. (in He) .{d He+ 
d ca 600 Ca(OH): 
hydroxide. . Ca(OH)2. 74.09 col, hex, 1.574, 2.24 —H20O, 580 Id 0.185° 0.077100 
1.545 
hyponitrite. .|CaN202.4H2O 172.15 |wh er. 11.834 d 320 Susil av ayhielanstatenell sb Siatleeaye ea 
IGAREG occ teres Nat. lautarite. Ca(IOs3)2} 389.89 |col, monocl. 4.51915 d 540 10.2015 0.679 
iodate, hexahydrate .}Ca(IO3)2.6H20.. . 49708: lool, Thombs. dca Poke 00.6 ak d 35 0.13° 1.22100 
iodide... .|Calz. 293.89 |yelsh-wh, hex, [3.956% 740 ca 1100 20920 
deliq 
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Crystalline form, Dee Solubility, in grams per 100 co 
Now Name Synonyms and Mol. properties and if Melting Boiling 
Formulae wt. index of PRO: point, °C point, °C i Atel eee TT |, eet 
refraction STAN Vos oye Other solvents 
| water water 
Calcium 
c129| iodide, hexahydrate .|Cal2.6H2O...... ...| 401.98 |yel, hex need..... 2.55 d 42 160 7579 1680 sa, al, acet 
e130] iron (III) aluminate. |Calcium (tetra-) 485.97 |brn, rhomb, 1.98, |3.77 AT IE Ne a. v.0''e, » ost n'lenatearteeedcaha || aeoaeeet ave oy ai | Pa cue AES 
alumino-ferite, nat. 2.05, 2.08 all 3 
celite. for \ 
4CaO.Fe203.Al03 
e131 WRODUEVRATO. cfee c cis POR CACLIOR OL Olnsis hi AOSD) COL POW. lac crocs alles re ate che talnfer createed cetstlls oreroyocene, adhe 20 Be: Mtoe te nae eens 
OLa2' |) AROtRtO se niencs ae nicl Ca(C3Hs03)2.5H:0.....| 308.30 |wh need, effl.....|...........]—3H20, 100]........... 3.19 7.9% slsa;ial, eth 
e133} laurate............+/Ca(Ci2HesOs)2.H20.....| 456.73 |wh need, effl.....].........../182-183 = |........00. 0.00415 0.0551  |0.05915, 1.7278 al 
c134| linoleate...... ...++/Ca(CisHiO2)2..... 698.97" ‘wh amorph'powd Of sy get celts Pees Payne Ge] Le Ee ate Ae ».|8 al, eth 
e135 | magnesium carbonate|Nat. dolomite. 184.41 |col, trig, 1.6817, |2.872 GPa M TOO Wh gies eee OSS Ne iia ca:c tue tepreue tee meee eee 
CaCO;s.MgCOs 1.5026 
cl136 | magnesium Nat. diopside. 216.56 |col, monocl, 3.275 1391 Ch ee AL i i HCl 
metasilicate Ca0.Mg0O.2Si02 1.665, 1.672, 
1.695 
e137 magnesium Nat. mervinite. 328.72 |col to pa grn, 3.150 Me RE AG We SAR cro TR AARON oar 5 cca RCE eee 
orthosilicate 3CaO.MgO.SiO2 monocl, 1.708, 
1.711, 1.718 
e138 dl-malate..... ORC CHEE OELIO + s.8 0 HURL eaOeeO™ NOOL Tr homb : 1 54.5;) be eee he cis cere bose ocd] aetes nog preee ee 0.3219 0.451375 ji al 
1.555, 1.575 
ORO El -MBIBtO ode ch rs scm ee TORCAIOR SSO a /erc'oce BR COSELS!  OOL ar upeniyn ee cla sesce lle amino eoMP MMA be we rd specs enedteeoave alaeararer sie 0.812° 1.224375 |s al 
c140| malate, dihydrogen. .|Ca(HCsHsOs)2.6H20...| 414.33 [rhomb, or wher |........... AR ee ean tee tar Eee cel Ware era ero ae, A 
powd, 1.493, 
1.507, 1.545 
e141 maleaten. io. su0 se [CacaneOs HeOs...-ccthitresko |Ool rhombssa95.8 6 0 Ae GAIN: 3 Fe ellen. abs i[icte nace We 2.8925 S21. lt oa ees 
1.575, 1.640 
D142 1) ABBIGBALGs. <2. s::/- - . HOBO RESOR A EEO | INO? Vette dean cod seh ee ee TE Py ar ER el igs stg a rT 0.44° OTC rd ad bce.) Men 
143 permanganate.......|Ca(MnO,«)2.5H2O0......| 368.03 |purper.......... 2.4 d J olacacsi sae Soe 33825 s NH.OH 
e144 a-methylbutyrate...|Calvium ethylmethyl- oy EE Sag IE Ra Sermon Doll Rah oad S| Se eS Onl Pee eS 24.24° 25. GSA aa. 2. ore 
acetate. Ca(CsH»O2)2 
e145 molybdate.......... Nat. pawellite. CaMoO,| 200.01  |col, tetr, 1.967, ples $7 LG eo] Ca ee er Sen i d saial, eth 
1.978 
c146 NIGPALOs ss oe as wn Ca(NOa)z....... : 164.09 |col, cub, hyg . .. .|2.50418 SGT beeen Us catcher ee 121.218 376100 14% al; s MeOH, 
liq NHa, acet; 
ieth 
c147| nitrate, tetrahydrate |Ca(NOs)2.4H2O........| 236.15 |col, monocl, deliq,|a 1.896, a 42.7, d 132 266° 660% 8 al, acet 
1.465, 1.498, B 1.82 B 39.7 
1.504 
e148 | nitrate, trihydrate...|Ca(NOsz)2.3H2O......../ 218.14 J|col, tricl.........J........... BY Plt ais tity acait hebaatane acco oP panne lal | enya ane eme reEe oe 
e149] nitride......... Seni CasNenoe fas eee | 148525" brn erhex. op ae. 2.6317 LDS eee Ba ht ic8 vere d d s dil a; d abs al 
e150 nitrite.............}Ca(NOz2)2,H2O.........] 150.11  |col-yelsh, hex, 2.234 =a) LOO eserait permanent: 45.9° 89.6% sls al 
deliq 
e151 nitrite, tetrahydrate .|Ca(NOz2)2.4H20........| 204.15 |col cr, tetr....... 1.6749 = ZO 48 Waseca cane 74.99 10642 s al 
G152 oleate..............|Ca(CisinOs):........| 603.01 “wh wasz-like er. ...]..02095..09. 2 pe ey Oe 0 eee 0.0425 0.038° sls eth 
OLSS He OXAIREE cco. Gols wees OAM 5. 2a Detcemi L281 0a iol, Cubist niente 2,24 oe Aa RD eee 25. 0.000674 |0.0014% Iisa;iaca 
c154| oxalate, hydrate..... CaCtn bein ss sey: | 246.12 \eolies. 5 och an + [22 = HsO 200) eevee csi ones i i sa;iaca 
e155 OXIGO Mowe a ole sce ne .|Lime, calcia. CaO.....| 56.08 |col, cub, 1.838 .. .|3.25-3.38 2580 2850 0.131°d |0.078% d ga 
c156| oxide, per-.......... GaOwere. oe reins ote 72.08 wh, tetr, 1.895...|2.927 275m losses nae alt peer Be ee ae ee sa 
c157 | oxide, per- CaQ2.8H20...........| 216.20 |wh, tetr, pearly . .|1.70 —8H20, 200|d 275 expl jsls d sa, NH, salts; 
octahydrate ial, eth 
c158| palmitate...........|Ca(CieHaO2)2......... 50:93. |wh-or syelsb wh ol| earn Phen gece ies pyega oe col eerensrcces n'ai one 0.00325 veeeeee lv sl 8 al; 0.00825 
fatty powd eth 
e159| 1-phenol-4 Ca[GeHa(OH)SO3)2-H2O| 404.43. |whitoppinkish) 9 is... soos autres es leona ne cen me BD Uittaaked Sets sal 
sulfonate(p-) powd 
C160)|" ‘phenoxide. »......-.,|Ca(OCeHs)s, 000) 75: 226 TI sMNMs DOMES oss | oA oe HN lapse Ni chatter a ansaid var ere SN Beery || ac sans RRs sls al 
cl161| hypophosphate...... Ca2P206.2H20......... ZTE Sel stats exccsetete <tc tee ae a eh AA |S. ck PT er | ohachionasve leet s Hr tae | Bl eee eee s HCl 
e162 metaphosphate...... CaWPOn sows asneter las 198.02 |col, 1.588, 1.595. .|2.82 OT BREE i icsavcestarsiscn-onre i i ia 
e163 orthophosphate, Nat. brushite. 172.09 |wh, tricl, 1.5576, |2.3061 =H), 109 Woowces vicar wre 0.0316%  |0.0751% ial,sa 
di-(sec) CaHPO..2H20 1.5457, 1.5392 
e164 orthophosphate, Ca(H2PO,)2.H20.......} 252.07 |col, tricl, deliq, 2.22016 —H20, 109 |d 203 1.830 d 8a 
mono-(prim.) 1.5292, 1.5176, 
1.4392 
e165 orthophosphate, Nat. whitlockite. 310.18 |wh amorph powd,|3.14 1670%-22™% |. |: ee 0.002 d ial;sa 
tri-(tert.) Casa(POx)2 1.629, 1.626 
cl166| pyrophosphate...... (OPO) NOV Sa Hate Doon 254.10 col, biax, 1.585, {3.09 T2300 Bl sev omerie one ero |e Bh Aearonta: sa 
1.604 
c167| pyrophosphate, CaeP207.5H20.....-42: 344.18 |col, monocl, 1.539, Dion am eee re ey | ee a Me | Armee marca sa; i NH«Cl 
pentahydrate 1.545, 1.551 
c168| phosphide.......... Gasbrncera ee cee it 182.19 |gray lumps...... 2.51 CG 1GOO SF Hieninnent enters NOVAS WS ciertenests sa;ial, eth, bz 
e169 hypophosphite......|Ca(lU2POz2)z2.........-- 170.06 |wh-gray, monocl |........... ro ls PD) I esenereey tae 15.4% 12.5100 i al 
¢170| orthophosphite, di-...|2CaHPOs.3H20....... DOL Toa Meee PoP eee bas cell serie ses osase.c0¥ | OP Gycors tetas seal lguotseatie ss olsen cet sls d s NH«Cl 
c171| orthoplumbate....... CazebOgends ceeer ne) Soleo u | LOG-DE Cr... ion ase. Qe  BMavesspevoeuee'e eee i d 8a 
c172| propionate........../Ca(CsltsO2)2.H20...... G4 Saar OG) sO BOON CODA ic aiarda snk: ¥ ale Sigh ia livgtie. offs aces sees gop a ac 490 55.8100 ial 
Glzo| l[-quinates; ........!. Ca(C71H106)2.101120 ...} 602.56 j|rhomb leaf.......]........... 50, — ITOH} «os ee ees Gn mee Bil ceri rem i al 
120 
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No. 


e174 
e175 
e176 
cl77 
e178 
e179 
c180 
e181 
182 
c183 
0184 
e185 
c186 


c187 


e188 
c189 
c190 
e191 
e192 
e193 
c194 
e195 
c196 
e197 
c198 
e199 
0200 
e201 
202 
203 
©204 
0205 
0206 
e207 
208 
c209 
e210 
e211 
e212 
e213 


0214 


e215 


0216 


e217 


c218 








Name 


Calcium 
palicylate...... 2.204. 


selenate, dihydrate. . 
selenide 
metasilicate(a) 


metasilicate(8)...... 
di-orthosilicate (I)... 
di-orthosilicate (II) . . 
di-orthosilicate (III) . 
(tri-)silicate......... 


silicide. . ae 
stearate....050 4. 
succinate... 


sulfate 


sulfate...... 


sulfate half-hydrate . 


sulfate dihydrate.... 


sulfide, hydro-...... 
WAG cs 6 wees 
sulfite, dihydrogen .. 
d-tartrate 


dl-tartrate. . 


mesotartrate 


telluride: ..a.2 05 4-6 


thiocarbonate, tri-... 
thiocyanate 
di-thionate 
thiosulfate.......... 
metatitanate... 


tungstate..... 
tungstate...... 
metatungstate..... 
valerate......... 
metazirconate...... 
Carboni. fcc cencs 
CANDO eS esics.tis eon are 
carbon, amorphous. . 
(di)-bromide, hexa-. . 


bromide, tetra- 


(di)-bromide, tetra- . 


(di)-chloride, hexa-. . 


chloride, tetra-...... 


(di)-chloride, tetra,- 
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Hot 


0.161910 


sls 
0.222100 


0.048 d 


0.00111” 
0.0689%7-5 


0.007 87-5 


0.1610 


0.0001 2100 


7.39100 





Solubility, in grams per 100 cc 


a 


Other solvents 


sa, NH« salts, 
Naz 820s, glyc 


sa, NH, salts, 
Na2S203, glyc 
sa, NH, salts, 
Na2S20s, glyc 
da 

sal, 

s H2SOx 


|e a 


sls al 
s HCl; i ac, a 


0.2818, 0.85! aca 





.ji al, a; s NH«Cl 


..jda 


8 liq Fe; ia, alk 
ia, alk 


s CS:; v sl gal, 
eth 


.|s al, eth, chl 


s al, eth, oils 


s al, bz, chl, eth 


s al, eth 


Crystalline form, enity or 
Synonyms and Mol. properties and Melting Boiling 
Formulae wt. index of kd ee point, °C point, °C 
refraction graviny ae 
water water 
Ca(C7Hs0s)2.2H20.. . B50:3408 lw, OCt..citae ta on. s'| cen sete al —2H2O)120) Fo see 2 4% 
CaSeOisg ace; 183°04.) (| Colic. aa chee «eo ee Malbs aah eaee Mieco ayia Gus 7.98 
CaSeQ..2H:0... 219:07, jeol, mionoel sn) 512082 Qi YS Bisces ie sols el hace pea ee 
CaSen..c vn satiair : 119:04 jcub, 2.274...:.. .|3557 Dae ae lige a Sight eae PAL alan ae Ses eS 
Nat. pseudowollasto- 116.16 |col, monocl, 1.610,/2.905 7 a aR Se eer 0.009517 
nite. CaSiOs 1.611, 1.664 
Nat. wollastonite. 116.16 j|col, monocl, 1.616,/2.5 tr 1200 | 2. SS ee ee cl eee ee 
CaSiOs 1.629, 1.631 
CasSiOg...... 172.24 |col, monocl, 1.717,|3.27 2130 
1.735 
CaSiOu.... 172.24 |col, rhomb, 1.717, |3.28 tr to (I) 
1.735 1420 
Ca2SiOu... 172.24 |col, monocl, 1.642,|2.97 ty POG 7B, A ) ci ote ole ee 
1.645, 1.654 
Nat. alite. 228.32 |col, monocl, 1900 
CasSiOs or (3CaO.SiO2) a 1.718, 8 1.724 | (incogr) 
CaSiss « sa-ccacncs eve GOeeO" |cenicsects - (2.5 ae i 
Ca(CisHasO2)2......... 607.04 |cr powd...... hs .|179-180 0.00415 
.|CaC«H6Ou.3H20. . 212.22  |col, 1.460, 1.540, 0.1931° 
1.610 
Nat. anhydrite. CaSO..| 136.14 |col, rhomb, or 2.960 monocl 1450|rhomb tr to |0.209” 
monocl, 1.569, monocl 
1.575, 1.613 1193 
Soluble anhydrite. 136.14 |col, hex or tricl, |2.61 tr to rhomb |.... 
CaSO. 1.505, 1.548 >200 
Plaster of Paris. 145.15 |wh powd..... ..|—-4H20, 163}. . . - 0.320 
CaSQu.}H20 
Nat. gypsum. 172.17 |col, monocl, 1.521,/2.32 —1}H20, —2H20, 163/0.241 
CaSO..2H:0 1.523, 1.530 128 
Nat. oldhamite. CaS...| 72.14  |col, cub, 2.137 .. .|2.5 d .|0.02115 d 
Ca(HS)2.6H20.........] 214.32 {col pr........... ..jd 15-18 : ..|vs 
.|CaSOs.2H20.... «|| LO6.L7-eulcol hextrss:s.,. . .|—2H:20, 100}. . |0.004318 
Ca(HSOsz):............| 202.22 |yelsh liq, strong 8 
80:2 odor 
CaC«Hi0e.4H2O0....... 260.21 col, rhomb, 1.525, |. .|d .|0 0266° 
1.535, 1.550 
CaCsHi0e.4H20.. 260.21 |tricl, powd or —4H20, 200 - |0.0032° 
need 
CaCsHi06.3H20.. . 242.20 |wh, monocl or —3H:0 i 
tricl pr <170 
CaWen pecans « 167.68 }cub, 2.51, 2.58. . .|4.873 telsas oe 
CaTeOs......: . ZIUGB8 ii wh files «ae ees >960 sls 
COO Se hicus ie Le BOR, IROL GPs ca eck .|s 
Ca(SCN):.3H20. . 210.29 |wh cr, deliq...... ac Ee vs 
Ca(SOs)2.4H2O........ 272.27 |col, trig, 1.5496 . .|2.176 Pa 16° 
CaSeO3:6BsO)i.1 ai. sc) eeO0,30) \tricl. . ... acs «: 1.872 d 100 
.|Nat. perovskite. CaTiOs|} 135.98 col, cub, rhomb, |4.10 1975 
B 2.34 
.|CawO,.. 287.93 |wh, tetr, 1.9263, |6.06270 0.0006415 
1.9107 
.|Nat. scheelite. CaWO, .| 287.93 |col or w sc, tetr. |6.06 .|0.2 
1.918, 1.934 
. |CasHa[H2(W207)6].27H20 col, tric. . .|—7H20, 105) —10H20, d 
3500.96 
.|Ca(CeHO2)2. . 242.33 Sener : | be . |8.28° 
CaZrOs..... : 179.30 |col, monocl..... .|4.78 2550 “en - 
Diamond. C.. 12.01 |col, cub, 2.4173 . .|3.51 '>3550 4827 i 
Graphite. C,.... 12:01) bik, hex: a. . |2.25%0 subl 3652— /|4200 i 
97 
Cente suas 12.01 |amorph, blk.... .}1.8-2.1 subl 3652— |4200 i 
97 
Hexabromomethane. 503.48 |rhomb pr, 1.740, /|3.823 148-149 d /|210 i 
C.Bre 1.847, 1.863 
Tetrabromomethane. 331.65 col, monocl or oct |3.42 tr to oct 189.5 0.024% 
CBr 48.4; m.p. 
90.1 
Tetrabromethylene. 343.66 (57.5 227 
C.Bra 
Hexachloro ethane. 236.74  |col, rhmb, tricl or |2.091 MUD TST. SR conceit i 
CrCle cub 
Tetrachloromethane. | 153.81 |col liq, 1.4601. {1.586723 —23 76:8 eee dey. 
CCh 
Tetrachloroethylene. | 165.83  |col liq, eth odor, {1.6311'* —22.4 120,89 sete tae 
C:Ch 1.5055 
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Crystalline form, Menditeor Solubility, in grams per 100 cc 
No. Name Synonyms and Mol. properties and Y Melting Boiling 
Formulae wt. index of Bree: point, °C point, °C  bleaeaacind’ “ire onl 
i gravity Cold Hot 
refraction Other solvents 
water water 
= = | alae 
Carbon 
e219] fluoride, tetra-......|Tetrafluoromethane. 87.99 |col gas. . 1.96 184 — 184 —128 WE LA Mi er oc inc oe eee ho oe 
CF4 
c220| iodide, tetra-........ Tetraiodomethane. Cly.| 519.63 |dk red, cub... .. .|4.3420 d 171 i d 8 al, CS2, eth, 
MeOH, bz 
e221 oxide, di-.. |COz. 44.01  |col gas or col liq .|1.977%%/1, — 56.6520 | —78.5 subl |171.3° cm3|90.1% cm?#/3115 cm! al, 8 acet 
liq 1.101797, 0.348% | 0.097 g 
solid 1.56779 0.145%g | 0.058% 
©222 oxide, mon-. CO... 28.01 |col odorl pois gas.|1.250°%¢/1 —199 —191.5 3.5° cm 2.32" cm* |s al, bz, ac a, 
liq 0.793 CwCh 
ce223| oxide, sub-......... C02. 68.03 col gas or liq, liq 1.1149 —111.3 7 eae PII AT ar PUTS Ohana ae 
1.4538 
e224] oxysulfide........ COs 60.07 |col gas, pois... ..|gas 1.073 — 138.2 — 50.2 ree CU ns sal; vs CS: 
&/1° liq 
1.2487 
e225 selenide, di-.........|CSer. 169.93 |golden yel liq, 2.66264 —45.5 125-126 iP ee PR eee d al; s CS:, tol 
1.84520 
e226 selenide, sulfide.....|CSeS...... 123.04 |yel oily liq.... 1.9874 —85 84.5 i i sl s al; s CS: 
e227 | sulfide, di-..........|CS: 76.14 |col liq, infamm, /1.261%5 —110.8 46.3 0.2222 0.1480 s al, eth 
1.6295018 
C228!) ‘sulfide, MONO. cs sen [OS mero os ce cies 44.08 /red powd 1.66 Ct rn aa rarer, een ee) Se ee i al; s eth, CS2 
e229 | sulfide, sub-......../CaSz.. 100316) -lred lige ih. 24. 1.274 —0.5 90) = vlkgscaw tei. hell Wrens Sorgseei lean kee ee 
e230] sulfide telluride...../CSTe................ 171.68 |yel-red liq....... 2.9 ~60 —54 G54) Nes a een cee 8s CS2, bz 
e231} sulfochloride......../Thiophosgene. CSClz...| 114.98 |yel-red liq....... DTV ae sae Pini bard Rea as CA ES (PRPC © (Peer eRin peers) seat Sar 6: ney « 
e232 |Carbonic acid....... H2COs... sa ctl | O20 SME OXISES AM CBOMGION [lores ste pantie tass|(tie cere aeeMwe al lfevalaeveseie eS we SCP ti meee reser: Sieg ee od aL 
only 
¢233 |\Carbonyl bromide.. .|\Carbon oxybromide. Pr te CODA eco cat co tie ves aatals dell ts aaa red to BE Be fr We Ws. cheat yones| ocr: wane he pate [emer te aoe 
COBr: 
c234 |Carbonyl chloride. . .|Phosgeve, carbon oxy- 98.92 |col gas, pois...... 1.392 —104 8.3 C pal 1 eae aoe d al, a; v8 bz, tol 
chloride. COCI: saca 
e235 |Carbonyl fluoride, di-|COF:................ 66.01 |col gas, hyg...... sol 1.38871 |—114 — 83.1 5 cc rese all eet axle eerste eT 
liq 
1.139714 
c236 |\Carbony! selenide ...|COSe................ 106.97 |col gas, very pois. |liq 1.81241 |—124.4 =—21.7 C.D fy tench eames s COCh 
e230 jCerlum......... ss. 1Ce: 140.12 |gray met, cub or |6.78 795 3468 sld d s dil min a, i alk 
hex 
e238 (CED acetates serl-||Ce(GaldsOs) sis < sie corte |) SlveeO)  (COb oui ea take wa wllls saree a sis iG S08 amb hiesocrocrte 2015 1) 1: Senn Seren Sige haces A eee 
©239 (III) acetate hydrate|Ce(C2H:02)3.14H20....| 344.28 |wh-redsh cr powd]........... —1} H20, |d 26.515 TGs 218 glares peas eres 
115 
e240 boride, hexa-........ CeBe 204.98 |blue met, cub....]........... 219° d i i i HCl 
c241 boride, tetras. ...0.61.|OOBicus. 50.6 ets DBS SO OUR: ccc) cds. he «gs ee a Me eri tematic del exatenicie ies) ener Sr [Pade fa asec | apostate ecsanas! | cena ae aioe een eRe 
c242 III bromate........ Ce(BrOs)3.9H20....... 685.98 |redsh-wh, hex....]........... AQ) SSO I Frc choc Geeta tT 10) pete RCD A ints SPA A te 
c243| bromide........ CeBrieOre ee. «2 5.5 397.86 |col need, deliq...|........... eee? Billo cen cte uk vs vs vsal 
0244 CATDIE S205 cu) gua nce SeSr ears Te: 164.1455 [red Kex..... 200. OR gw en ence sl Fooe aaa, eet d d sa 
c245| carbonate.......... alee tieO ea tlt OOO Stem Clic. coe eck akc Collet win five bo lorris a areal hee inal ehe ues sa;sls 
(N Ha)2COs 
e246 | carbonate fluoride.. .|Nat. bastnaesite. PAGE RIE SMM Ly oem Farm Ane SEP ma AL Pee orn Pein Reena (ce er clan ei Sane ne PRISER Rec sok Rals 
CeFCOs 
©0247 chloride:..-..« «a. ee CoClasansvcritaits accers 246.48 col cr, deliq....../3.92° 848 1727 100 d 30 al; s acet 
0248) pitrate.g-... cee oun Ce(CsHs07).34H20..... BOD IS eal wh 30 Widievn ek esate ae © cents Reda: Saetee dcr (Searisecabee sects Lt deeecaatl | (cor .cosie ste s dil mina 
©0249 (III) cyanoplatinite .|Ce2{[Pt(CN)«]3.18H20.. .|1502.00 |yel-bl lust, monocl]2.657 —134H20 ld it | Bilbo ull ara er eNe cane oaer sy ee 
100-110 
250i MLA) elutoride ce 1-4] COB se..cct- aie 197.1 2ilwhy exe. ncs-tot 6.16 1460 2300 ioe, Dw mn | ce sas tocen | Seashaeeee eeeene 
e251 CV) fluoridees-ec .|CeRisHsO.. ...0. sj 234.13 |col microcr, 1.614 |4.77 ca 650 d © eval |lsecenrraaes sa 
e252 | \ige | 300 Coe eee Celis Fo citiccve niches WAS Aewidk bitamorph, |i. donne ign AWG Tero RA SRRE casi hrate || aya caer iene eee 
powd 
e253 | (III) hydroxide..... CeO) ai.cciehe aenes LOT td asl whviwelatspptste cae altconac aches Gudll hau aire olecranon reste | eee age sa, (NH«)2COs3; 
i alk 
0254 (IV) iodate......... MLSE Sie ooh cater lrg te do LOL OF eer arantead heh sorts’ Pee ee a ty asl Ne on Sera Fel | heey ay dara eae O00 oP We sc jocaslexoui one 
C25 on ee GIL) Moda tet. see |Ce(LOs)g.2 sO seesaw tinal POOL OG ama OTs on ants c aire tour tel' les ced tars anne Casi income eae | win iale wsele Ve OL Otani con s HNOs 
0256 (IIT) Hodide . sass Aa -|Gels. OHO. 22.06.05: 0.70 2 682.97 |wh or redsh-wh cr|........... 752 1397 Vii ee mel i llcre kona veal 
0257 (III) molybdate.... . Ces(MoQa) si .-s on. on. 760.05 lyel, tetr, 2.019, 4.83 7 Bina shedin UH (eiaratcctctat sucha fall A trepeccerc uate Rel |Pobat ccorfap ny care | Sea ata am ae ean 
2.007 
e258] (III) nitrate........ Ce(NO»)s.6H:0........| 434.23 |colorredshcr j........... —3H20, 150/d 200 vs vs 50 al; s acet 
(trac La, Di), 
deliq 
0259 (LV enitrate, basic....|\Ce(OH)(NOs)s.3H20.. .| 397.07. long redneed). 2... ii ees cai cee age eile ey oe cee (ae eh te reece eee tees Sect Sen ohare ha 
e260] (III) oxalate........|Cez(C2O«)s.9H20.......| 706.44 lyel-whcr........]........05. * Cia i Inia vinen. erniee Vise dileccce nee s H2SOu, HCI; 
i H2C20,, alk, 
eth, al 
e261 (DV oxide®.. crea fot [COO sO 6 occ ee ele nes Velshkigelatspptacts sot ica.: ck |eitekemenrads tic SRM a: am eg bee leas at aera Pa [ensr ace cgasthos s a; sl 8 alk carb, 
i alk 
c262 (ID oxides ee. | C2083 ou. bir paolteth ee 328.24 |gray-grn, trig... .|6.86 NGO cjetae hoki tek caes i i s H2SQ,u, i HCl 
200 
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Crystalline form, Deactioe Solubility, in grams per 100 cc 
seo as and Mol. properties and ae Ba oad Bollips 
‘ormulae wt. index of x point, °C point, °C 
: gravity Cold Hot 
refraction Other solvents 
water water 
=) = + + 
Cerium 
(IV) oxide(di-)......|Ceria. CeOz...........| 172.12 |brn-wh, cub..... 7.13223 Ca! 2600) Feel: oye i i s H2SOu, HNOs; 
idila 
oxychloride......... CeO Gtr wane thcuicaes 191.579 Ulpurp leafed arnccdilauster se aeee elles okelt aeheboe ol be a secon rs Years. alee ane < sdila 
(IIT) 2,4- Cerium acetylacetonate.| 491.50 {It yel cr ppt.....|........... 131132." inten cae nN Bless aan: vsal 
pentanedione Ce(CsH702)s.3H20 
(III) metophosphate .|Ce(POs)s.............| 377.04 |micr need....... : 7 ee | eeeeearare th Pema 4 (retails a. aha ee Y ia 
(III) orthophosphate.|Nat. monazite. CePOs .| 235.09 |red, monoclor yel,|5.22 =f... - oe ee fe eee ee eee i i sa;ial 
rhomb, 1.795 ‘. 
(III) salicylate...... Ce(CiHOa)s.. 0 2 nae B51.47 |lwh-redsh- wh Pow) acces. se sc ara os aoe ae few eee em een ae wall fl ackorene oak ial 
(IIT) selenate....... Cer(SeOOs roca. cds TOON) piphombi:.c cites cas AARC ls Ballast eens ell ee areaveretae 39.55° ZeHLSIO bese see 
BUICIdE: 1.050 eh ye Ce Sia wis uiccston aurea e | ED OLLO HES tote a. gute here een SAG RLS | NI PiegPte es eerie leurtiea ty ih Saat | MR rat iets) Fee Sern els acs 
(IV) sulfate... -...|'Ce(SOOs....... nance 332.24 ldeépsyel ier... . 3.9118 dO wie I hoe corte sh di. formas)|.(s 1. -c<.<.0cl Pees hee 
basic 
salts 
(iD) paulfatews 2. 52 CenSOs)tcccc ees wees 568.42 |col to grn, monocl!3.912 d 92076 .|10.1° DDE kd One eee eee 
or rhomb 
(IV) sulfate, Ce(SOu)2.4HO........ 454,31 U ive)) FHOMID S36 << Wek ese eee oa eae nae ee Mak: ae erie ict s dil HeSO« 
dihydrate : 
(IIT) sulfate, Ce2(SOos.9HO 53.005 4500000 |hexineediar. x.ci.2 12-30. 9 Neoees ncaa .|11.8715 O,4 20 eau, Bok ee 
monohydrate 
(IIT) sulfate, Ce2(SO.)s.8H20........ 712.54 |pink cr, tricl..... 2.88617 —8H20, 630]........ .|1220 GP Uk ee eee 
octahydrate 
(IIT) sulfate, Ce2(SO.)s.5H20........ 658.50" \monocl=o 222653, |8s8? ~ “) POE Ce Ss. as eas 3.9050 CUNY ia (ee ee 
pentahydrate 
(IDrsulides. 1... ce eye ep ewie conta 376.43 |red cr, br-dk 5.0201 a. 2400 (rae) acc tele se i d sdila 
powd, purp 
(III) tungstate...... CelWOdan... 2.2 c0e8s 1023.78 j|yel, tetr.........|6.77"7 1000) 9 Naseer Sols P cate rches sas OO eee 
Cerium complexes 
hexaantipyrinecerium|[Ce(Ci1Hi2N20)6]. 1567.86 |col, hexcr....... .|d 295-300 1.083 © |. See Sk eee eee eee 
perchlorate (ClO«)s 
hexaantipyrinecerium|(Ce(Ci:Hi2H2O)6]. Is... .. 1650:22) Ullarge-yeller.....2-.2||-.06 20 ce 268-270 © |e 15:40") ||. SPER Se Ce eee eee 
iodide (III) 
Coat aera ee aitee ee wis af CBee 132.905 |silv met cr hex.. .|/1.8785'5 28.5 690 a OS, ee s liq NH; 
acetate ict act (CBC 2HIOee sce acs IOU95) | \deligive ccc nae “eg Oa SN Sten 945.1535) 11345. 508-5 ol. Pack ee 
aluminum sulfate .../CsAl(SO4)2.12H2O.....| 568.19 col, cub, 1.4587 . ./1.97 ih 7 a athe eee- .|0.34° 42.541 = js dil al 
amide mee ey | CON Hates ce ERE 148.93 |wh need......... 3.44% 262+1 ay 5 aR acon oete s liq NHa 
BAG eter ais eoteayas PTCOBING ha rovetiistah aus ates 174.93 |col need, deliq...]........... Oo ee ae ie ee ey 224.20. Bicciaenine ne 1.03716 al; i eth 
DON ZOBLO S.-i ccs och CeO yHgOans hoes Gears Dod OO! lve. wise eunsyeerceusle evel AACR Rey (fe c8e acre el INRA 294.5° SOS.5Me oe ee Ke ee: 
Iporofuoride. acco (CBE EA aie ci ci cwernn ce 219.71 |rhomb, 1.350..... 3.20 Sara” A ee 1.617 ca 30! ~—s|s di] NHa 
borohydride........ Cab Haiccecyaste chun rons 147.75 |wh, cub, 1.498. . ./2.404 sud oar sao Tae 2 Blea cawear sls al; i eth, bz 
DYOMAUO fois 5s CM BPO ID, cocci nag oe ee 260.81 hex, ca 2.15... .. .|4.10918 ca 420d Sinks ciara tars are eae 5.32% 0 eee a eee 
bromide, mono-... .)(|CSBr.. 000+: 02 ncuvcee 212.81 col, cub, 1.6984 . . |4.44, liq 636 1300 124.325 vs sa 
3.047 
bromide, tri-........ OBB ES sig cneinciese tad aicleas 372563; “iphombs svaicue ss aiiomne se cae 180 RS Coenen? one ea Ack 
dibromochloride.... . CeBmOln fic ce coe ten 328.18 |yel-red, rhomb...|........... 191 150,°— Bre isi) Oo 4 [cece eee d al, acet 
bromochloride iodide |CsIBrCl.............. 375.17 |yel-red, rhomb...]........... 235 d 290 tilda eiiet (RS acrecr a > sal 
bromoiodide di-.... . MUR ists har (ick wes eine Se 419.63 Irhomb........../4.25 248 d 320 A678) ceca sal 
Carbonate... 2.0.07 CRCOR Ne vat oven 325.82 color, deliqw.....|.ce..-2s20e 1 G1QT ™ Silvc a. aoa ee 260.515 vs 11° a); 8 eth 
carbonate, hydrogen.|CsHCOs.............. 193:92 |rhomb.« 3... 05. Pe ae rt 175—4}H:0 - |209,318 vs sal 
ORIGFATE erie ceinete ot CsClOa FIG S67 SOr. crag aeaee hehe tde tend allies er aalccee 6.28198 76.5% sal 
perchlorate......... CaClOae ecu conanae 232.36 |rhomb, at 219 3.3274 a 2a” ) eS ee 2.0025 28.57” 0.09325 al; 
cub, 1.4752, 0.787875 al; 
1.4788, 1.4804 0.150% acet 
chlorobromide....../CeBrCla............+. 283.72 |glossy-yel, rhomb.|........... 205 cwewe ees O°" OW ees ie d al, eth 
SHIOTIG@ cs ss vay Om ache 12 sree kere 168.36  |col, cub, deliq, 3.988 646 1290 162.2297 /259.5689-5 /33.725 MeOH; 
1.6418 v s al; i acetone 
chloroiodide........ CalG lan taisi sac, vaaenies 330.74 Jor, trig..........|386 230 d 290 | Vee ee || ecko. sal 
chloroaurate........ CsAuCk 471.68 } veal: tonools es. Vices ten cl eee tien cee lee oases 0.510 27.510 sal 
chlorobromide, di-...|CsBrClh.............. Pea Tee || hacen RAS citrar che meas CERF ts ns Pecwremarnnme bs! Keer ores | Ores ih Ae Re 
chlorodibromide.... . CAB UN la savas vas TE RG, One ee WA PO RO AA, 4 t) ee CMTE ELS (ise rat eet ta i! ke AOS hoy 
chloroiodide, di-..... CsICh ed ONES RET SCE 330.72 |pa or, rhomb..... 3.68 230 d 290 ee Hie nt ee sal 
chloroplatinate...... CasPtClhs....... 673.62 lyel, cub........./4.197+0.004/d 570 |........... 0.024° 0.377100 ial 
chlorostannate...... CeShCaiscruatcmauaitce © 597.22 |wh,cub......... Sek NE eater ate ek OM iacal ecw i's cin ook PUNE epee cos nee eT ee 
CHFOMELE 0 sch tia ate | CBYCPOR i eacreavidacaeee $3180: "Vel pr. FHOMby. ws [aseee —  Nlencera ee meloesen aomen 71.48 05.6" fo wass sale 
chromium sulfate..../Cesium chromium alum.| 593.21 |vltcr........... 2.064 LG | i diesieraais wees en eT ree Rees 
Ca(Cr(H20)6}(SO«)2.6H20 
CVANIdES <5 ec va caer CaO Niwivchois aieesrecectad g)|), MOS O2 a (VOI BE WHCOR Gy: (22008, Meum lh ance cere oO eee vs Vie hows ane eee eee 
MUOPING 6 ois diveai acs nce CEB ariccleromtinie enna 6%) | LD LOO)  Oubsdeliq: 4.115 682 1251 SERB * BS es 19115 MeOH; 
1.478 + 0.00518 i Diox, Pyr 
fluoride. . coe OSE. VERIO) oceans LS .98" bilare asic Passiesterahn AG lw eeveuss. Le Eis ek eee oe ee Ss a Pes eros ates cc - 
fluorogermanate.... . Carebeics shere ce cwar 452.39 jisotropcr,regoct.|4.10 Joc. ccc eecfecneescccrs sls vs slsa 
fluosilicate. . Minihrs) ecole OBSoL Gastar 407.89 |wh,cub......... EY Pt areal Pern Meee aoe AY eae caret . |6017 sls i al 
fluotellurite........./CsTeFs 355,50: FCON ROO ss. zsnipe,z nuri| ere teroregeia cele | Ohne rerais ie are coe eee Pee d d s HF soln 
fOrMALEs rece cs CaCHOUrrccia onmncne R292 ire cee oes teed oie reete Ath) kina enter aerenl Mcicas ures PiU be oe 
1.0169, 
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Name 


iodotetrachloride. .. . 


iron (II) sulfate..... 


iron (III) sulfate... . 


magnesium sulfate... 


permanganate....... 
mercury bromide(ic) . 
mercury chloride(ic). 


VIMEPACG Sen fce kas teresa 
nitrate, hydrogen.... 
nitrate, dihydrogen. . 


OXIdG, Fis ooo ar 


phthalate, hydrogen. 
polonium chloride... 
rhodium sulfate..... 


rhodium sulfate..... 
salicylate........... 


selenate.......... 





sulfide, penta-....... 
sulfide, tetra- 
sulfide, tri- 
tartrate, hydrogen... 
L-tartrate. |... cass 


vanadium sulfate... . 


Chloramine, mono-.. 





Chloric acid......... 


Chloric acid, per..... 
Chloric acid, per..... 


per, dihydrate 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 
Formulae 


Cesium 

TAVMBUO oo acs et CaCHO:. BsO.... secs 
gallium selenate..... CsGa(SeOa)2.2H20..... 
gallium sulfate... ... CsGa(SO«)2.12H20..... 
HY ARMS ane ROE Se ante orca e 
hydrofluoride.......|CsF.HF 
hydrogencarbide . ../CsHCs............55: 
hydroxide... .cscasck CsOH 
WODRTOR ees cco ane MIOBLOR wach em lure aie 
metaperiodates ss 2.5 hCRION. 0:6 ciivees ncaa 
JOGIDOS A eo. Sse ih Geli hin die atauate staan 3. ae 
IGUIGO, NOMUANs oe)as COMME ian nicre esse ores aledant 
WGGIGS SUT hes sce niles LBL Gs ccs, soto ws < Chis emer 


EC ise OR aS me 
Cs2SOu.FeSO2.6H20.... 


CsFe(SO«.)2.12H:0 
Cs2SO..MgSOu.6H20. . . 


CeMnOiss.5 <3 | eeee 
CsBr. 2g rs... 606) 33 
CBC Heals ii sc. ccieree cae 


GaNOs:NHOa\...00..5; 
CsNO:.2HNOs........ 


Cesium oxide, sesqui- 
Cs: 
CaCI: ciyve so 
CeePoCleiinc- .cckey 2: 
CsRh(SO«)2.12H20.... . 


CsaRh(SO,)2.12H20..... 


Cesium vanadium alum: 
VCa(SO«)2.12H20 


Hydronium perchlorate. 


HClOG2HC vets sels 








Mol. 


wt. 


195.94 
704.72 
610.93 
133.91 
171.91 
157.94 
149.91 
307.81 


323.81 


259.81 


767.43 
513.62 
401.62 


621.87 


597.06 
590.34 


251.84 
933.63 
439.85 


194.91 


257.92 
320.92 
178.91 
353.82 
281.81 


297.81 
313.81 


298.03 
688.53 
644.12 


644.12 
270.02 
408.77 


361.87 


229.97 
369.94 
329.94 
347.95 
458.19 
426.13 
394.06 
362.00 
281.99 
413.88 


592.15 


51.48 


210.57 


100.46 
118.47 


HC10«.Hs0 or (HsO)*(C10«) ~ 


136.49 








Crystalline form, iaietiay a 
properties and 
index of er 
refraction BEAN 
OLE rau ceashtes 
OO Oub 1146495 [Ko ee 
wh cr, cub....... 3.41 
MMU Mell awe eines che tae 
REBDIOP sien totems ies tie a etre 
It yel, deliq...... 3.675 
wh, monocl..... . |4.85 
wh rhomb pl..... 4 259". 
rhomb, delia, 4.5104 
1.7876 
[oligos Desig Feel (cacanuireae tae 
blk, rhomb...... 4.47 
pale or needles... |3.37471 
lt grn, monocl, 2.791% 
1.500, 1.504, 
1.509 
pa-vlt cr, 1.484. ../2.061% 
col, monocl, 2.676% 
1.486, 1.452 
TR tices eer. 3.597 
PROUD Be. fa cycrea ee ce] Guan eRe 
COW OUD LOR. Wie Ol cimicieetere 
rhomb, 1.792 
col, hex or cub, [3.685 
1.55, 1.56 liq 2.7150 
OGG che ict thao lO cman eRe one 
OGLE eee Pik-w elcecta nas ee ae 
Weller cece nts cc) TERNS 
a REESE S xt te AN 3.23015 
or need... -/4.25 
pa yel need...... 4.25 
choc br cr, cub.. .|4.25 
PHOMD spss tees ens 2.178 
Cub; 1:86). cc4es0.8 3.82 
yel, oct 2.238 
OR LOD Seie cs exscede cial 2.227 
rhomb, deliq, 4.4528, 
1.5950, 1.5060, 
1.5964 
col rhomb, or hex,|4.243 
1.560, 1.564, 
1.566 
col rhomb pr..... 3.35216 
Wi CE SGGLIGs ave clbvcsur dco ek 
dk red, amorph . .}. 064 afiei eet 
GT race ere erater tae) nails cevata as tak as shea 
De hedy can emae divnac ee acc 
Me iiirsmn Onna ake eS 2.80615 
i OR RET NTT PRAM leon 707 ca MOREE 
Wel leaf si... Winton sills a ea as 
Whi, FhombiGKe tw «ican eehe eed tel 
COL, GLI 5 sein svsps Re 3.034 
red, cub, 1.4780 |2.033% 
OL Ud ea veeciete stews lle anua nae ots te 
known only as 1,28214.2 
col sol 
col liq unstable. . .|1.7642? 
need, fairly stab |1.88, 
liq 1.776% 
stab lidijssc. c= 1.65 
























Melting Boiling 
Ae ar Aes 
point, °C point, °C Cold 
water 
yO SEO 4.14% 
pW re Oe rier prec 1.21% 
d ld 
NOOR OR Bi scratch anne vs 
BOO EM OR seater d 
272.3 395.515 
i truracke itary | Mote Rone sC ace 2.634 
feera dra soa at 2.1518 
621 1280 44° 
Ui: tae, MO Varararteaee Prorat eral aac Oy 
ZOTom ae wth cccnime ne ea sls 
228 d sls 
CG TO RR ie crs scrote 101.1% 
(anhyd) 

COCO RL BEY Uissacleconeiaat 8 
RS20 etka Bi mieaasrratt. os 0.097! 
BM eerie sans [utero Sree ee 0.80717 
Mesos ewavetshara te: |lecevcr eval e aces oe 1.4417 
414 d 9.16° 
BOO SMD Doe Mean te oases eee 
B2—SGm ee | lsovisrcntalstt creer |pereateere 
Meera ttste eras ents iat aue sae va 
Pieces AREE les onl she Fener n Gees BONG 282.92 
UTD UCN eraesrceiacs be cas vs 

m.p. 490 

(in N2) 
400 650. —O:  |s 
ZOO SE OR, Pl vcencicrtes eee d 
PLO=VDIG | Pil rcntsgeanoeatcs sls 
D1 eee Batiste tec ocenehanetse sls 
pe epee arses | .|196.2° 
BEE Seem eho leseafehesrateretere 244.812 
1010 tr hex 600 [167° 
Ge Wisruntomctaner 8 
NERO CRSA: A RoBi anes ori vs 
460 >800 her 
A Siero oreee rid toe nae T ano 8 
SS Rad aM Rs oA eeisceaneed es err Bee 
ZIO' CPE Placid Pea een bebe Rrrenes 
Gt LOOR MIP inane Ree eo epee 
217 M780) 6 | Naess Stee 
YE Sc nese |i 2ocle coast arraio aia te 9.72 
DRE Aeed? toatl ent ec ia ved 
82 —12H20,  |0.4641° 

230; d 300 

= OOE Me St. mires on cs 8 
<—20 d 40 vs 
—112 398 Co 
50 exp 110 vs 
-17.8 200 vs 














Hot 
water 


220100 


Solubility, in grams per 100 cc 


Other solvents 






0.0035% 75 % al 
d a; i org solv 
vsa;ial 





sls al 
i abs al 


8 acet, sl s al 





CCh, bz 





PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 




















Crystalline form, Densit Solubility, in grams per 100 cc 
Synonyms and Mol. properties and Kea AAS Melting Boiling 
Formulae wt. index of gee point, °C | point, °C Cold Hot 
refraction ST AVAL, : 2 Other solvents 
water water 
| i ig 
e369 |Chlorine....... Be) (©) Sian , .| 70.906 |grnsh-yel gas, or /|3.2149 — 100.98 —34.6 310!° em? |177% cm! |s alk 
liq, or rhomb cr; 1.469 g 0.57” g 
gas 1.000768, 
liq 1.367 
C3ZOl|) asideran.. os. ..Jchlor(o)azide CINs.....| 77.48 |gas,expl.........]....... : chiamac Rl Jon o-avel (SUS gg aa dora mci d alk 
e371 fluoride, mono-...... CIR oar n cil) (04-40 Ma lEOl Pah ten. reel 1G D510 —154+5 — 100.8 d Cc erm Piro erie ee 5 SRR 
0372 | fluoride, tri-......../ClFs...... 4 iae| S245 ssicol'gas, roe). «10,7788 — 83 11.3 d (cnn Paces orien eae S 
e373 | hydrate............/Cl.8H20.. : .| 215.03 |lt yel, rhomb..... 1.23 d 9.6 ; eer ee | ee s alk 
0374! oxide, di-.........../ClO:.. ' ..| 67.45 |yel red gas, or 3.094 g/1 —59.5 9.9781 exp 20004 cm? |d to s alk, H2SO« 
red cr, expl HC10s, 
Cl2, O2 
e375 | oxide, hept-.... ..|ChOr rae .| 182.90 Jeol oil.... 5 Pe : —91.5 82 gid Ms ME i San ..|s bz 
c376| oxide, mono-...... |ChO. ......| 86.91 lyel-red gas, or 3.899 g/1 —20 3.876 exp 200 cm? |d to s alk, H2SOx 
red-br liq HOCI 
c377 | oxide, tetr-......... ClO¢g or ChOs...-.....| 99:45 |% i Sat Ey D Re, 2 eel li. Ree etek Fie Gaede | yids Ae .|s bz 
e378| chloroauric acid.....|HAuCl.4H20......... 411.85 |brt yel need, deliq|....... d .|s vs s al, eth 
e379 | chloroplatinic acid...|H2PtCls.6H20.. . .|-517.92  |red br pr, deliq 2.431 60 vs vs sal, eth 
¢380| chlorostannic acid... |H2SnCle.6H20. . () 44152 colileat, soa. 1.93 9 tS) Wee os x ateatB e os eek 
c381 |Chlorosulfonic acid. .|CISO:H. . . .| 116.52 Jeol fum liq, 1.437"| 1.76618 —80 158 d to joe este aa alas eS: 
H2SO,* 
HCl 
e382 |Chlorotetroxy ClOwW’.... .| 118.45 leol gas, vexp.. — 167.3 —15.9 xine “ sta PPP An OBI boo 
fluoride . 
e383 |Chloryl ClOsF.... Bes cen) UE ETI Gane noe 1.392% —146 — 46.8 safes dlctssetareate et Shar renee eee 
(per-) fluoride 
c384 |Chromium..........|Cr...... ; -| 51.996 |steel gray, cub v /|7.20% 1890 2482 i i s dil H2SOu, HCl; 
hard i HNOs, aq reg 
0385 | (II) acetate.........|Cr(C2HsO2)2..... Bie 170.09 lredcr....... ae sls s sls al 
e386 | (III) acetate..... - |Cr(C2HaO2)3.H20......| 247.15 |pray-grn powd or |........ - ae 8 ae lial 
blsh-grn pasty 
mass 
c387 | arsenide, mon-...... (CrAse nace aac .| 126.92 |pray, hex.. _ 16.3518 : Peer. i i ia 
e388 | boride, mono-......./CrB..... cP ...| 62.81 |sily er, 6.17 2760(?) i i s fus Na2O2 
orthorhomb 
e389| (II) bromide........|CrBr2..... s PI R2SHeSUS chor. oan 4.356 842 8 8 sal 
¢390| (III) bromide.......|CrBrs...... .......4 291.72 lolv gr, hex.. .|4.250% sub] i s v sal; d alk 
c391| bromide, (CrBr2(H20)4]Br.2H20..) 399.81 |grn cr, deliq.....|... : 8 s tr to vit |s al; i eth 
hexahydrate 
e392 | bromide, (Cr(H2O)s)Brs....... 399.81 |blsh gray to vit. .|5.47 vs vs ial 
hexahydrate 
0393 (tri-)earbide, di-.....|CriC2.......... Pe PIS0:02) ll eray homie eles 1890 3800 i a ie ee ee 
e394 | carbonyl...........|Cr(CO)... .-| 220.06 Jeol, orthorhomb. ./|1.77 d 110 210 exp i i ial, eth, aca; 
sls CHl:, CCl 
c395| (II) chloride. . aa OrCla. . 122.90 |wh need, deliq 2.87825 824 vs vs ial, eth 
c396 | (III) chloride. . Crebwe. ees ..| 158.35 lyit, trig 2.7615 ca 1150 subl 1300 |i sls i al, acet, 
MeOH, eth 
e397 | chloride, hexahydrate|(Cr(H2O)«Ch).2H20. ...| 266.45 |vlt, monocl 1.76 83 58.525 s sal; i eth; 
sl s acet 
e398 | (II) fluoride. . -.|CrF2 . : 89.99 |grn, er, monocl.. {4.11 1100 >1300 sls : .. ft als ah HCl 
0399 (III) fluoride......./CrFa. : , .| 108.99 ern, rhomb 3.8 >1000 subl 1100— |i Sch ops ware RAE peNER ES 
1200 slsa;s HF 
e400 (II) hydroxide. . }Cr(OH)2.... 86.01 |yel-br : v d wie, Sie ee OL 
c401| iodate, hydrate... ..|(Cr(H2O)«I3.3H20. . 594.85 Idk vit er, hygro. .|4.915%° 41—HI wis 5 sal, acet; i CHI 
0402 (80 OYE (ofc bY CRSP nee | O) 0) © eee a 305.80 |graysh powd. 5.196 856 subl vac 800/s hee Swi cere eos conte eee 
e403 | (III) iodide... .|CrIs. 432.71 |shiny blk er 4.915% >600 —I:, vac BRON on sickness eee: 
350 
404 (III) nitrate...... -|Cr(NOa)s.7$H20.......| 373.13 |br, monocl.... 100 d s 8 ed ea oe 
c405| (III) nitrate. . .|Cr(NOa)s.9H20 400.15 |purple, monocl 60 d 100 8 s a, alk, al, acet 
c406 nitride, mono-..... . CORN Wr aatenicu 66.00 Jeub or amorph . 5.9 d 1700 i i sls aq reg 
c407| (II) oxalate.........|CrC204.H20..... 158.03 |yel er powd 2.468 Vee sls 8 sdila 
c408| (III) oxalate....... .|Cr2(C2O4)s.6H20. 476.14 |red, amorph, hyg .{120, —H20 8 8 vs (red) al, eth; 
tr to grn i (grn) al 
c409} oxide, di-.........../CrOz... 5 3 84.00 |br-blk powd.. . ; 300, —O i 3 ...../8 HNOs 
c410 (IL) oxide, mon- Cron ¢ r 68.00 |blk powd f li ; i dil HNO; 
c411] (III) oxide, sesqui-. .|Cr2Os... . 151.99 |grn, hex, 2.551 5.21 2435 4000 i i ia, alk, al 
e412} (III) oxide, sesqui-. .|Cr203.2H20. ...../Varies vit, amorph or ers E Ah pee ali i sa, alk; sls 
! ' ' bl-gray grn gel NH.OH 
e413] oxide, tri-...... ...|Chromic eee 99.99 |red, rhomb, deliq.|2.70 196 d 61.7° 67.451 |g al, eth, H2oSO« 
“chromic acid"’, CrOs HNOs 
c414] oxychloride......... CrOcCh..............] 154.90 Idk red liq.... 1.911 —96.5 117 d d dal; seth, aca 
c415) 2,4-pentandione.. . . . |Chromium acetyl- $40:33" |e esha cts 216 340 geet Si | Crel ertnecl: s org solv; i ler 
acetonate. Cr(CsH7O2)3 
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eT TvMc( CLL eer ro 


e430 


e431 


c432 


e433 
e434 


0435 


0436 


0437 


c438 


0439 


0440 


c441 
c442 


0443 


0444 


0445 


c446 


0447 
c448 


0449 


0450 


e451 


0452 


0453 
0454 


0455 


0456 


Name 


Chromium 
(III) orthophosphate. 
(III) orthophosphate. 


pyrophosphate... 
phosphide, mono-. . . 
MMOS. si vi aces § 


(II) sulfate. ........ 
(III) sulfate 
(IIT) sulfate... 


(IT) sulfate........ 
(II) sulfide, mono- 
(III) sulfide, sesqui-. 
(IIT) sulfite 
(II) tartrate 


Chromium complexes 


herammine 
chromium- 
(III) chloride 
hexaureachromium- 
(III) fluosilicate 


heraureachromium- 
(III) perrhenate 


chloropentammine 
chromium chloride 
Gobelt so iges eo one 
(III) acetate........ 


(II) acetate......... 
aluminate 


(II) orthoarsenate.. . 


arsenic sulfide...... . 
aIrpenIde.c, co8 ech 


(II) benzoate....... 
boride, mono- 
(II) bromate........ 


(II) bromide........ 


(II) bromide 
hexahydrate 


bromoplatinate 
carbonate.......... 


(II) carbonate, basic. 
carbonyl tetra-...... 


carbonyl, tri-....... 


(II) chlorate 


(II) perchlorate..... 





(II) perchlorate..... 


perchlorate 
(II) perchlorate 


(II) chloride ....... 


(III) chloride 






































Crystalline form, Densit Solubility, in grams per 100 cc 
Synonyms and Mol. properties and A ra Melting Boiling 
Formulae wt. index of Sabot point, °C point, °C : 
refraction Eau Nelad Cold Hot Other solvents 
water water 
rT + —_——+— 
CrPO«.2H2O0. . THR.00" Git cr. Men essa AOR ee BO ec was he vanrcinn vu Isl laa, alk;iaca 
CrPOUGHsO ss cae saan 255.06 |vit, tricl, 1.568, 2.12114 EO eS Biting eters aacrnsesry aed bevatige a aie) sare ecg he tate ea ee eM 
1.591, 1.699 
.|Cra(P207)3. .. . Toe, WON BER ROUGE. lace | sticctae vid ae shellac am ate -e i i s alk 
CEP sax ehotce® «5s te 82.97 |gray-blk cr... DER eee Mull ahs ss Sigs Oath Sill cra yon sane Lit is AAP cco ee s HNOs:, HF 
Be SN See SAT rey OEP DEG Io Wau tw othe li i s HCl, HF; 
i H2SOu, HNOa 
CrSO4.7H2O...... BiScbe: TOE OF ewe PGs al Goda ctor 12.359 d s ls al; 8 NHsOH 
Cro(SOa)s.... . ..+se+.] 392.18 vit or red powd. .|3.012 Ea Oe ey Leal's, ven fates ae ta Nplate WAPI C53 slsal;ia 
. |Cre(SOa)3.15H2O.......| 662.41 |vlt, amorph sc. . .|1.867!7 100 —10H,0, 8 d 67 i al 
100 
Cro(SO«)s.18H2O....... 716.45 |bl vit, cub oct, 1.722 == LDERSOR Pill teuuanascs eters 12020 8 8 al 
1.564 100 
NOrSiccccca cee eee ees) 84008 ‘JbIk powd; hex... .|4:85 VSS Ae Ta ee aoe rs Ee I, oi vea 
CreSs.......2..++0..2.] 200,18 |brn-blk powd. .. .|3.779 69350) | Wisars cane i,d i s HNOs; d al 
Sen(SOa aha ete eel 344.18 |grnsh-wh........|/2.2 (s CLM MORE sri ee es RR ed LR Fo 
oOo 6 20007 Abii powdlieis Shre+. (2 S30 Wh VOTE Se ee ile i i slaa;iaca 
[Cr(NH3)¢]Cls. 20... . B7B.55\ lyelicrs. aces oe {7585 MEM oe, ad) ee sa PRUNE |) eda en, on races bt 
(Cr(CON2H,)6)2.[SiF6]s.-3 H20 Hepern Leahy cre ag tere reac cae et ball ayaa ies OS52QOEM ie ae a eee ial 
1304.94 
[C2(CON2Ha)e].(ReOu)s .|1162.92 lgrnneed........|2.652¢ = |... ose eee [eee cece eae 1: 7860 P| Sean 0.667 al 
(Cr(NHa)sCl]Chr.... .. Z2ASO1e dred SOCbs Ate are? GILSOOGL), p dale cardateiae da oso = an GENS ed Ms niontng i HCl 
ASG sai doa pote Saute ate 58.933 |gilv gray met, cub|8.9 1495 2900 i i sa 
Co(C2Ha0s)s........... ZOOS lorn toChapee dere alieke naa 1100) em eel cca nes by Aryeh | ecersseras 8a, glacaca 
readily 
Co(C2H302)2.4H20.....| 249.08 |red-vlt, monocl, [1.705 —4H20, 140]........ .|s 8 sa, al 
deliq, 1.542 
.|(approx) Thenard’s 175280 eel vou beeen ae pacers ce methanel| cove keene carercae acer i En) cee Gen Sone 
blue. CoAl2O« 
Cos3(AsQO«)2.8H2O....... 598.75 |vlt-red, monocl, {3.17815 Bs, We Biitaa teres i i s dil a, NHsOH 
1.626, 1.661, 
1.669 
Nat. cobaltite. CoAsS..| 156.92 gray-redsh...... . |6.2-6.3 ia ee auege bleed ccciecas ccaretall oer eearatll orc eye easecel| ee eee 
CNet ot eee 6 192.79 ler powd........ .|8.28 950;5 oe _ Pills Reb ceed i i i HCl, H2SO,; 
s HNOs, aq reg 
Co(C7HsO2)2.4H20..... 373.23 |gray red leaf..:.. S29 We SOON IS| cow sprees V8.) © pilcce, cocoa aRaneeLes ieee 
CoB pa See iiss te Ae COr74a lore eee cet ne Fen geal ||P ee veer a 5s Bee ere ee d d s HNOs, aq reg 
Co(BrOs)2.6H20....... A22:34 TS lited,, octmpes ak <li ne cert alee eee 45,517 s NH,OH 
CoB ee 218.75 ern, hex, deliq....|4.909% B7SiGnUNG)| Gee eee 66.759 68.197 77.1® al; 58.6% 
MeOH; s eth, 
acet 
CoBr2.6H20..........- 326.84 |red-vlt pr, deliq. .|2.46 47-48, —6H20, 130s red color|153.2%7 s blk color, al, a, 
—4H:20 eth 
100 
CoPtBre.12H20........ Q4AGLGGs ETAL cra nve cre Sinsstrecmneil De VO2. OO LUMA E ws RRA R a alle cae os s5p Pott ll barare Rea gRytcate i PAR eee | gE aoe or al aeRO = 
Nat. spherocobaltite. 118.94 red, trig, 1.855, 4.13 d i i sa;iNHs 
CoCOs 1.60 
SCoCOs: Co (OM) HeOsbS4c74e [eltsred! pra 4 csi |letete ei bier pelle: «Peete le, oral ace ntsrsnercie svar i d s a, (NH«)2COs 
Dicobalt octacarbonyl. | 341.95 jor cr or dk br, 1.7318 51 d 52 i i sl s al; s CS:, eth 
[Co(CO)«]2 or Co2(CO)s microcr 
Tetracobalt dodeca- BAAEQG OM Dk Chico ema o lve mane Senecenl late ainheadereebal|lleene soars ¥ 1 Gf eae | Een a s bz; d Br 
carbonyl. [Co(CO)a]« 
or Cos(CO):2 
Co(ClOs)2.6H20....... 333.93 |red, cub, deliq, 1.92 50 d 100 558.3° vs sal 
1.55 
Co(ClO«)2.......-.....| 257.83 |red need 1.510, BS. G2I ey MEU sc Hees bail its aesorn Re 100° 1154 s al, acet 
1.490 
Co(ClOi)2.5H:0...... BATIERInired, hexMaln hes «.« |. kemet wee 143 Re pleco CRE 100.13° [115.108 |v sal, acet 
i CHCls 
iCo(ClOg)2:6H2O 5 5 .sc «|| (865.93) red Price. fetes s+ 2) t <tr eae 21a d 1534 d 250 'Sfan D) hi hh eva 8 al, acet 
Co(ClO4)2.6H20......- 365103) aired, oct, .deliq,, — /nx.. «ae setton v7 Ub. Ve Ak ek DESY I cr 3 al, acet 
1.55 
WoOl pecitenc atta tea 129.84 bl, hex, hygr..... 3.3567 724 (in 1049 457 105% 54.4 al; 8.6 acet; 
HCl gas) 38.5 MeOH; 
sls eth 
OCT a Mitt yrs cise adage sink: 165.29 ined! ers... slfhine cw 2.94 BUDD RAY Fibrin le RARE Seeded) | mated aa ene ie. 8 At 


* Several chromic salts exist in two forms, a soluble and insoluble modification. 
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Crystalline form, Densityior Solubility, in grams per 100 cc 
Synonyms and Mol. properties and i > Melting Boiling Lieto ee ee 
No. Name Formulae wt. index of reits point, °C | point, °C 
refraction lett ied Soe iy Other solvents 
water water 
oq ——— + —-+ + J i 
Cobalt 
e457 | (II) chloride, CoCh.2H20...... 165;8% 0 red-vlty monoclanl|2-477/55 mee tier eer ee 8 8 v sls eth 
dihydrate or tricl, 1.625, 
1.671, 1.67 
c458 | (II) chloride, CoCh.6H:0...........] 237.93 |red, monocl..... .|1.92435 86 —6H20, 110|76.7° 190.71 |v 8s (bl col) al; 
hexahydrate s acet; 0.29 eth 
e459 | chloroplatinate......|CoPtCls6H20......... ST4,83_ ltrig.....: eee... > 128909 Ga? Mr pee lhe esd aol al aad Seal ice ccs oo cater Se ee ae 
e460 | chlorostannate...... CoSnGh.6H20....55-... 498.43 |rhomb or trig.. a 100 er Wes AG. 2 ll I Se 5 ci ee ee 
e461 (II) chromate. oi. |\CoCrOUs. ...ca gee oo 174.93 |gray blk cr.... jd i d sa, NHsOH 
c462 GD citratese nc... Cos(CeHsO7)2.2H20..... 591.04 |rose-red...... eae —2H20, 150}...... NOS Soveey > RAEN, Se oll tase ae eee ee 
c463 (II) cyanide Co(CN)2.2H20........ 147.00 |buff anhydr anhydr —2H20, 280\d 300 CONE 1 9 bo Dee s KCN, HCl, 
dihydrate bl-vlt powd 1.872% NH.OH 
0464 (II) cyanide, Co(CN)2.3H20........ 165.01 |red-gray powd, —3H20, 250 i s KCN 
trihydrate amorph 
0465 (II) ferricyanide..... Cosa[Fe(CN)e}z......... GOOL71. alreditieed tso.08 be sill; caked Moselle ae Lee ce li _ls NH«OH; i HCl 
c466 (II) ferrocyanide....|CozFe(CN)s.zH20 ..... Wi ves CITAYVERTID. coors «sail ake aes apaceray Mie om hel ee ae i ..|s KCN; i HCl 
c467 | (II) fluogallate...... (Co(H20).)[GaFs.H20]..| 349.75  |pink cr, 2.35 —5H20, 110 _isls -lda 
monocl (?), 1.45 
c468 (II) fluoride........ Colsaitcnee reels 96.93 [pink monocl..... 4.46) ca 1200 1400 1.52% 8 sl s a; ial, eth, bz 
c469 (dl) ‘fluoride... 3... |CoBata.c..--<. 15:03 Wlbriphexse eco s. 1-1 Ose .|d to e i, al, eth, bz 
| Co(OH)s 
c470)|| “fluoride... 2... ..4.. CosF's.7H2O0...........| 357.96 |lgrn powd........|2.31425 5 (¢ em | | here ene. s H2SO« 
c471 (II) fluoride, CoF2.4H.O............| 168.99 |a: red, rhomb oct, 2.1927 d 200 8 8 ial 
tetrahydrate 8B: rose cr powd 
c472 fluosilicate..........|CoSiFs.6H20...... 309.10 pink trig, 1.382, /2.11319 Ate SRS | Se aes te a eee 
1.387 
0473 (II) formate........ 'Co(CHO:)2.2H10.:....| 185.00 lredcr........... 2.12922 —2H20, 140\d 175 5.0320 ee o's ae eee 
0474 (II) hydroxide...... Co(OH Se ee Seah ee 92.95 jrose-red, rhomb. .|3.59715 d SOOO 2 Wenvoet oem sa, NHg salts; 
| ialk 
e475 (III) hydroxide. ....|Co203.3H20........... 219.91 |blk-brn powd... .|4.46 d —H20, 100 |0.00032 |..... -|ga;ial 
c476 (II) iodate..........]Co(IOs)2..............]| 408.74 |bl-vlt need......./5.00818 d 200 . 10.4518 1.33100 s HCl, HNOs. 
h HeSO.u 
c477 | (II) iodate, Co(IOs)2.6H20........ 516.83 fred, oct.........|3.6892! d 61 —4H20, 135)s h atlerrd AEE? 
hexahydrate | 
c478!| (II) iodide (a) stable.|Col2................. 312.74 |blk hex, hyg..... 5.68 515(vac) 570 (vac) 159° 420100 v sal, acet 
©4782} (II) iodide (8)...... Coles a. RTE Sacre 312.74 |yel need, unstab. .|5.4525 d 400 ls | 
e479 | (II) iodide, Col2.2H20....... 348.77 |grn, deliq....... .|d 100 . |376,.24 a0 See 
dihydrate | 
e480 | (II) iodide, Col2.6H20..... 420.83 |br-red hex, hygr. .|2.90 d 27, s s js al, eth, chl 
hexahydrate —6H20, | 
130 
c481| iodoplatinate....... CoPtls.9H20.. ..|1177.59 |trig.. . 3.618 | eae ee: 
e482 linoleate............]Co(CisHsO2)2. . 617.83. br, amorphs <i «.<liaosn. =. i js al, eth, acet 
e483 | (II) nitrate.........|Co(NOs)2.6H20 291.04 |red, monocl, 1.52.|1.87% 55-56 —3H20, 55 |133.8° —|2178 100.0!24 al; 8 
acet; sls NHs 
0484 nitrosylearbonyl ....|Co(NO)(CO)s,.... 172.97 |cherryred liq — 1.05 48.6; d 55 ji .|s al, eth, acet, bz 
e485 | (II) oleate....... -|Co(CisHasx02)2. . 621.86 |br, amorph.. : k tt dite: ee eee s al, eth, oils, bz 
c486 OD oxalate :..2. 255% COC Oeics os 146.95 /|wh or redsh.. 3.02125 d 250 i aS sa, NHsOH 
c487| oxalate, dihydrate... |CoC204.2H20.... 182.98 |pink cr.... .}— HO, vels sl 8 v slsa;s NHsOH 
ca 190 
C488 IDV oxidérs cc. CoOe.... 74.93 |grn-brn cub 6.45 1935 i i sa;ial, NHsOH 
0489 EDD) Oxide a... Co,.... 165.86 |blk-gray, hex, or [5.18 d 895 i i sa;ial 
rhomb 
c490 CILMI oxides. -...«1 |CosOas ens 240.80 |blk, cub 16.07 tr to CoO i i v slsa;iaq reg 
900-950 
c491/ palmitate........../Co(CieHnO2)2. 569.78 «AOS ./s pyr, hot C82, 
CChk; sl s eth; i 
MeOH, acet 
e492 | (II) orthophosphate. .|Cos(PO,4)2........ . 366.74 |redsh cr. . .|2.58725 i i s HsPOu., NHsOH 
0493 (II) orthophosphate, |Cos(PO,)2.2H20. . . 402.77 |pink powd. . igh® WEI ete s HsPO« 
dihydrate 
c494 | (II) 56 ea Coa(POs)2.8H20.......| 510.87 |redsh powd..... . |2.7692 —8H20, 200 AISLE ie Wk: dween teem s min a, HsPO«; 
octahydrate ial 
e495 | phosphide.......... CosPiitsccceaes 148.84 |gray need...... .|6.418 A386) AND iliac. i i 8 HNOs, aq reg 
c496 | (II) propionate...... Co(CsHs02).3H20...... 259.12 |dk-red cr........ Hea 20 Rae | lias beeen anh SS. |) 2c are veal 
c497 (II) perrhenate...... Co(ReOs)s.5HR0;..... 2.) 40:4) ldkepink< ...<..esciilee ca comes (: Ya DS |) eta carey. « BE Aixinitsra. several] to enereeeecre hoe 
of98;) (IT) selenate; hepta-)|CoSeOa 7HGO) «occ site| S2800 morons wot as a|QelSG. 9) Uillsy cscscunustetallicctiereit cio ated eeereeeiereneies te ee) eel 
hydrate 
c499 | selenate, hexa- CoSeOQ..6H20.........| 309.98 |red, monocl, SOU RWS ee one coral haces ete eron ate 8 BR. sg sxveronsonkee coe 
hydrate 1.5225 
c500 | (II) selenate, penta- |CoSeQ..5H20.........| 291.97 ruby red, tricl-.. . |2.512 + | |) a Oe eee V'Ga! Ww) vis cis. eRe 6d on en 
hydrate 
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St 


c508 


509 


e510 


e511 
e512 
e513 
e514 
e515 


e516 
e517 
c518 
e519 


520 


e521 


e522 


0523 


0524 


e525 


c526 


e527 


528 


e529 


530 


e531 


532 


e533 


0534 


0535 


Name 


Cobalt 


selenide, mono- 


(II) orthosilicate 
silicide... . 


silicide, di- 
(di-)silicide. . 
(II) orthostannate. .. 


(II) sulfate 


(II) sulfate, hepta- 
hydrate 


(II) sulfate, hexa- | 
hydrate 


(II) sulfate, mono- 
hydrate 
(IIT) sulfate. . 
sulfide, di-. 
sulfide, mono- 
(IIT) sulfide, sesqui. . 
(tri-) sulfide 


(II) sulfite 
tartrate. . 
thiocyanate 
orthotitanate. . . 


(II) tungstate. 


Cobalt complexes 





hexammine cobalt | 
(II) bromide | 


diamminecobalt (II) 
chloride [a] 

diamminecobalt (II) 
chloride(8) 

hexamminecobalt 
(II) chloride 


hexamminecobalt 
(III) chloride 


hexamminecobalt 
(II) iodide 


hexamminecobalt 
(III) nitrate 


hexamminecobalt 
(III) perrhenate 


hexamminecobalt 
(II) sulfate 


hexamminecobalt 
(III) sulfate 

ammonium tetra- 
nitrodiammine (III) 
cobaltate 

aquapentammine- 
cobalt (III) chloride 
(roseo) 

aquapentammine- 
cobalt (III)-sulfate 
(roseo) 

cis-chloroaquo- 
tetramminecobalt 
(III) chloride 





chloropentammine 
cobalt-(III) chloride 
(purpureo) 
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Synonyms and 
Formulae 


.|CoSe 


. |Co2SiOu 
.|CoSi 


.. |CoSiz. 
.|CorSi. 


CoSnO, 
CoSOu 


Nat. bieberite. 
CoSO...7H20 


CoSO..6H20 . 


CoSOQ..H20. . 


. . |Co2(SO4)s.18H20. 
-|CoSs. . ; 
Nat. sycoporite. CoS... 


CoSs...... 


. \Cobalt sulfide, tetra- 


(ous, ic) Nat. 
linneite. CosSx 


-|CoS0O3.5H20. . 
HOCOCRGOE: 55s. : 
.|Co(SCN)2.3H20 . 


Co2TiO,. 


.|CoWO. 


CoBr2.6N Hs 


CoCl2.2N Ha 
CoCl.2N Hs 


[Co(N Hs)6]Cl2 


Co(N Ha)6Cls 


Col2.6NHs. 


Co(N Ha)6.(NOs)3 2 


[Co(NHs)6](ReO«)3.2H20 


CoSO..6N Hs. 


[Co(N Ha)6]2(SO«)3.5H20 

Erdmann’s salt. 
NH4a{Co(N Hs)2(NOz)4] 

[Co(NHs)s.H20]Cls.... . 


(Co(N H2)sH20]2(SO«)s.2 


(Co(N Hs)«(H20)CICk. . 


(Co(N Ha)sClCle. 

















Crystalline form, Dense Solubility, in grams per 100 cc 
Mol. properties and Lae Melting Boiling 
u } e . ° . oO, 
wt. index of Seay point, °C point, °C Cold Hot 
refraction Other solvents 
water water 
+—. — y- Sa es + 8 
137.89 jyel, hex 7.65 red heat .18 HNOs, aq reg; 
i alk 
209.95 |vlt cr, rhomb 4.63 1345 i i s dil HCl 
87.03 rhomb... 1395 .1s HCl; i HNOs, 
H2SO. 

115.11 |rhomb 5.3 1277 wilt Passes 

145.95 |gray cr.... .|7.28° 1327 ..jda 

300.55 jgrnsh-bl, cub... ../6.3018 hit . |i H2SO«; 8 h HCl 

155.00 |dk blsh, cub 37s d 735 (36.220 83100 1.048 MeOH; 

i NHa 
281.10 |red-pink, monoel, |1.94895 96.8 —~7H20, 420/60.48 6770 2.58 al; 54.518 
1.477, 1.483, MeOH 
1.489 
263.09 red, monocl, 1.531]2.019}¢ —2H.0, 95 
1.549, 1.552 
173.01 _|red cr, 1.603, 3.07525 d 8 8 
1.639, 1.683 
TRE ele ad Weert edith 3 6 Ue eh caieedhal Ween eee ean ry sd .. 18 H2SO«; i pyr 
123.06 |blk, cub...... 4.269 A A eeytnd Ai .|s HNOs, aq reg 
91.00 |redsh, silv-wh, oct|5.4518 >1116 O:O003S818 Til: cca cae slsa 

914.06 iblk cr.......... 14.8 Kyra 4| (ei eS An teem eie eee irs d a, aq re 

305.06 |dk gray, cub.. 4.86 ASO Dens cs Gee A ts Rema ini cals Sos eel ae a. 

229.07 TOG; ou. ss wigs Ee |ereteieae cone s H2SOs3 

SO7Otmredsh, MOWOC! Fy or oe ants epee ie ee cee gee | esata sls ..|s dila 

229.14 |vlt, rhomb...... epee |= SEO 105 8 _ls al, MeOH, eth 

BOG lernsh-DIK. CUD... «laOe—o. be i fo i eels furan caer oli ces ces Se fee baa Noa ete s cone HCI; sls 

dil HCl 
306.78 /|bl-grn, monocl. . .|8.42 i -|s h conc a; slsc 
dil a 
| 320.93 \dk pink cr 1.8717 d 258 +P ema || We greces Cee, 
| 

163.90 rose cr. . |2.097 O75 haere | | cette |p ee Oe Flin, ee 

| 163.90 |bl-vlt. .. . |2.073 tx tocar sQTO MI: ce dete cite ote eye aes ares atl | eee 
(in NHs) 

232.02 |rose red, oct..... 1.497 d |; apices | eased rare NEO iabsral 
| 267.46 |wine-red, monocl ./1.710 —1NHs, 215]. 5.910 12.7445 gs cone HCl; i al, 
| NH.OH 
| 414.93 |dk pink, cub... . .|2.096% Tg isoreens 11 oe, « CEPA NGA EEG. lls coc 5 (ape 
| 

347.13 |yel, tetr. .|1.8047 1.725 vs vslsdila 

or-yel pr... . |3.32925 0.0469 

947.74 

257.18 |pink powd 1.6547 d 116760 ld _jv.s dil NHs3 

700.50 [dk yel, monocl.. .|1.79725 —4H2O, 100) —5H20, 150)1.41974 J... 

anhydr 
295.12 |redsh-pa brn, LiS76M ue MT, ECE ihe os vata. hep eR baler | nt Sei ae RO i, eee 
rhomb, 1.78, 
1.78. 1.74 

268.45 |brick red cr. 1.7% d 100 .. |[24.872% J. eee eee sls HCl; i al 
HO red, tetr .|1.85420 —3H20, 99 |d 110 j7.2 1.7227 s HoSO« 

638.34 

251.42 |vlt, rhomb.. 11.847 d . {1.49 -|g a; ial 

250.45 |dk red-vlt, rhomb |1.8192 d 0.425 1.03146 —|s cone H2S04; i al 
i} 
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Crystalline form, Densit Solubility, in grams per 100 cc 
Synonyms and Mol. properties and oy Or Melting _. Boiling 
No. Name Formulae wt index of BEECe point, °C point, °C 
° : gravity . ‘ Cold Hot 
refraction Other solvents 
water water 
— LH er T + 
Cobalt complexes 
e536 | triethylenediam- Co[C2Ha4(N H2) 2}aCls.3 H20 br pr. .11.54217 256; Mat ree Gree ones oie Gh sos 
minecobalt- (III) 399.64 —3H2O, 
chloride 100 
e537 | trinitrotriammine- Co(N Ha)s(NO2)s.. . 248.04 |yel, rhomb pl or |1.992; d 158 exp 164 0.177165 = |0.28%5 
cobalt leaf 
e538 | trinitrotetrammine- |[Co(NHas)4(NOz)2]NOz. .| 265.07 |yel, rhomb...... .|1.92217 . {320 
cobalt-(III) nitrate 
c539 potassium tetra- K[Co(N Hs)2(NO2)4)... .| 316.12 |yel, rhomb. . |2.07615 _ |1.75816-5 
nitrodiammine- 
cobaltate (III) 
Colombium.........|see Niobium. 
e540 |Copper.............. Cilvenor aoe 63.546 jredsh met, cub.. .|8.92 1083 + 0.1 2595 i i s HNOs, h 
H2SOq; v sl 8 
HCl, NH.OH 
c541 acetate, basic....... Blue verdigris. 369.26 |grnsh-bl powd.... sls ..]s dila, NHsOH; 
Cu(C2Hs02)2.Cu0.6H20 s}) sal 
0542 (II) acetate.........|Neutral verdigris. 199.65 |dk gern powd, 1.882, 115 d 240 7.2 20 7.14 al; s eth 
Cu(C2H202)2.H20 1.545, 1.550 anhydr 
1,93 
©0543 (II) acetate meta- Paris green. 1013.77 jem grn powd | i .|s a, NHsOH; i al 
arsenate Cu(C2H302)2.3Cu(AsOz)2 
(approx) 
0544 (III) acetylide...... CUM entire ear c shee 151.10 |red, amorph, expl.|. . .|exp vsls -|j3 a, KCN 
c545| amine azide......... Cu(NHsa)2(Na)2.. .. 181.64 /|dk grn cr, exp....|.... .|d 100-105 jexp 202 i d da; i MeOH 
c546 (II) diammine- Cu(NHs)2Ch... 168.51 |grn cr. 4 2.32% 260-270 |\d 300 li s NH.sOH;iabsa 
chloride, di- | 
0547 | (11) hezammine- Cu(NHa)eCh...... 236.63 |bl, cub. . 11.48% vs | 
chloride, di- } 
e548} (etrammine (Cu(NHs3)«]S206....... .| 291.79 |vlt-bl er. d 160 \s \d 
dithionate 
| 
549 (II) tetrammine [Cu(N Hs)4](NOs)2... . 255.67 |dk-bl, oct.. : 1.91% d210exp | s 
nitrate 
c550 | (II) amine nitrate... |[(Cu(NHs)4](NOz)2......| 223.61 |vlt-bl, tetr... .|—2NHsz 97 |. vs 
c551 tetrammine sulfate...|Cuprum ammoniacale. | 245.74 |dk-bl, rhomb, 1.79% —NHs.H20, | 18.0525 
[Cu(N Hs)4JSOu. H20 unstab 30 | 
| 
0552 (tri-)antimonide..... Cus Danese hare 312.37 |gray. 18.51 687 ‘ SRS. » 
e553 | (II) orthoarsenate... . |Cus(AsO«)2.4H20. . . 540.52 |blsh-grn.. i i sa, NH,OH 
e554 | (II) orthoarsenate, CusH2(AsOu)«.2H20 . 911.42 |bl. i sa, NHiOH 
di-H 
e655)" arsenide 4..... 0-5 0... |\CUsAB?. 2. es ...| 467.54 |bl, oct 7.56 i i sa, NHiOH 
556 tri-arsenide...... Nat. domeykite. CusAs.| 265.54 |hex... 8.0 830 5 ore ee oe 
c557 (II) orthoarsenite, Scheele's green. 187.47 |ern powd d i i sa, NH.OH; ial 
hydrogen(?) CuHAs0O,(?) 
c558 (I) azide... .|CuNs. . 105.56 |col cr, v exp 3.26 10.0007 52° d cone H2SQ,; 
s NH«Cl 
c559 (II) azide.... Cu(Na)2.. 147.58 |brn-red or brn- 2.604 exp 215 0.00820 vsdila 
yel cr, exp 
e560] (II) benzoate.......|Cu(C7HsO2)2.2H20 341.80 {lt bl cr powd —H20, 110 sls s dil a; sls al 
e561 (II) metaborate. ....|Cu(BO2)2.... 149.16 |blsh grn cr powd . |3.859 8 
0662 boride... f.cs cies: MOSES, ors. od one 212.24 lyel.... 8.116 a ae ee: 
c563 (II) bromate.... .|Cu(BrOs)2.6H20. 427.45 |bl-grn, cub 2.583 d 180 —6H20, 200\v s s NH:OH 
0564 (I) bromide.........|CuBr (or Cu2Br2) 143.45 |wh, cub, 2.116. . ./4.98 492 1345 vals d s HBr, HCl, 
HNOs, NH.OH; 
i acet 
c565 (II) bromide....... . |\CuBrz 223.31 |blk, monocl, deliq 4.77. 498 vs .|s al, acet, NHs, 
pyr; i bz 
e566 | triorybromide......./CuBr2.3Cu(OH):.. . 516.02 jem gern, rhomb.. .|4.00 — HO, 210-|d 240-250 ji d s dil min a, 
215 NH.OH; vs aca 
c567 (II) butyrate.......|Cu(CsH7O2)2.2H20.....| 273.77 |dk grn er vesis .|s al, eth, NH.OH, 
dila 
c568 | (I) carbonate......./Cu2COs......... 187.09 lyel... .|4.40 d i i sa, NHiOH 
c569 | (II) carbonate, basic.|Nat. malachite. 221.11 |dk grn, monocl, {4.0 d 200 i d 0.026 aq CO; 
CuCOs.Cu(OH):2 1.655, 1.875, sa, NH.OH, 
1.909 KCN; ial 
e570 | (II) carbonate, basic.|Nat. azurite, chessylite.| 344.65 |bl, monocl, 3.88 d 220 i d s NH.OH, h 
2CuCOi.Cu(OH): 1.730, 1.758, NaHCO; 
1.838 
c571 (II) chlorate... ...../Cu(ClOs)2.6H20.... 338.53 |grn, cub, deliq...|.. 65 d 100 207° vs is al, acet 
572 (II) chlorate, basic. .|Cu(ClOs)2.3Cu(OH)2. 523.11 |grn er or amorph. |3.55 d i i sdila 


Se eee eee 














B-196 











— 





PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 























Crystalline form, F Solubility, in grams per 100 cc 
Not Name Synonyms and Mol. properties and Density, or Melting Boiling 
Formulae wt. index of ae point, °C point, °C Cold H 
: ravi 
refraction & Y Kathe oe Other solvents 
a at ale as li BY = — Se a + = } 
Copper 
e573 | perchlorate... ..|Cu(ClOa): .. . - .| 262.43 |monocl, 1.495, 2.22528 82.3 Is 8 
1,505, 1.522 
e574 perchlorate, hexa- Cu(ClO«)2.6H20 . 370.53 {lt bl, tricl, deliq, 2.2257 82 d 120 v8 .|s al, eth 
hydrate 1.505 
e575 | (I) chloride(ous).. ..|Nat. nantokite. 98.99 |wh, cub, 1.93..../4.14 430 1490 0.0062 ./s HCl, NH«OH, 
CuCl (or Cu2Ch) eth; i al 
e576 | (II) chloride. CuCh. .. .| 134.44 |br, yel powd, hygr]3.386, 620 993 d to 70.69 107.919  |5315 al; 6815 
CuCl MeOH;s h 

H2SO,, acet 
e577 | (II) chloride, basic... |CuCl:.Cu(OH):. .. .| 232.00 |yel-grn, hex..... .|3.78 —H20, 250 |d red heat |d id a eet eee 
e578 | (II) chloride, Nat. eriochaleite. 170.47 |bl-grn, rhomb, 2.54 —2H20, 100\d 110.4° 192.410 js al, NHsOH 

dihydrate CuCh.2H20 deliq. 1.644, 
1.683, 1.731 
579 chloride, thioureate. . |\CuCl.3(CS(NH2)2].....| 327.35 |col pr, 1.758, 1.73 168 ; vs 
1.17719 
580 (II) chromate, basic .|\CuCrO«.2Cu0.2H20....| 374.64 [yel br...... l\pestee .|—2H20, 260 i - .js dil a, NH,OH; 
ial 
581 (II) dichromate. ... .|\CuCr207.2H20.........| 315.56 /blk cr, deliq...... 2.283 = 20:0} 100). 2.4 ees d sa, NHOH, al 
e582 (I) chromite....... - CU RONO Mei emcee 295.07 |gray blk cub pl.../5.2429  |......... Biieds i i s HNOs 
e583 | (II) citrate........ .|2CurCeHiOv.5H20...... 720.43 |blsh grn powd....|........... —H20, 100 }.. i veak .|s a, NHsOH 
e584 | (I) cyanide. ere GUCGIN cs thine cick ca sc't}) | 89:66) _lwhymonoe) pra..7(202 473 (in N2) |d i li s HCl, KCN, 

NH.OH; sls 

liq NHa 
e585 PT evenwen sss. c MOON een fet k 8 oscccd 115.58 |yel-grn powd..... gece, LIAR t li joesnc rae ay Qe KON: 

pyr, 
e586 | ethylacetoacetate....|Cu(CsHeOs)2.......-...| 321.81 |grn need.........]....... .. . {192-193 subl i Wet ae eco Vasko 

108% bz 
c587 | (I) ferricyanide..... Gushe(CN) ee seis costa) 402.57 Vibrined ss 7 euties + once omen Mera a eae oe glee ele ea! tacos: PHC s NHOH 
e588 | (II) ferricyanide..... Cus({Fe(CN)6]2.14H20...| 866.74 lyel-grn..........]........... Bh Wile ecm eat bicoeeentncs Sal)! ' .|i HCl; s NHsOH 
e589 (II) ferrocyanide. ...|Hatchett’s brown...... NEE Any IGG DED SA ercee os CRM d en rrnccen, (od sonahero nl i ia, NH3;s 

Cu2Fe(CN)s6.zH2O0 NHsOH 
590 (I) fluogallate...... . |[Cu(H20)s)[GaFs.H20]..| 354.36 [pa bl, monocl(?), |2.20 —5H2O, 110).... ASS k -e aleeee 
1.45 
e591 ih) Maotide:...c.c62-- - CuF (or Cu2F2)........| 82.54 red cr, (exist?)...]..... ... 1908 subl, 1100 [i et. Sei HCl HF: 

d HNO;; i al 
oe eh Waa Gj gc oy ee meeaegs | Gh as oie eam 101.54 |wh, tricl........./4.23 d 950 . |4.720 8 s dil min a; i al 
593 (II) fluoride Cuwks:2Hs@ se nae ee 137.57 |bl, monocl....... 2.93, d j ..  |4.720 d s HCl, HF, 

dihydrate HNOs, al; iacet, 
NHs 
0594 (I) fluosilicate....... Cie i hat. ctiasoeets 269.16) + red powd 975.5 )......||. 24.3;2 ...|d to SiFs naa: Hee etid 100: | ebleesetgy tES3 0 one 
e595 (II) fluosilicate......|CuSiFs.4H2O.......... 277.68 |monocl pr....... 2.158 eae 5 | eee - |42.8 ane toe oem 
0596 (II) fluosilicate CuSiFs.6H20.......... 313.71 |bl, rhomb, delig, [2.207 |..... tall Noose . (232 4 . 10.162 92 % al 
hexahydrate 1.409, 1.408 : 

c597 | (II) formate.......-. Ou(CHOs ye cy iy: tceas 153.55 |bl, monoc]....... U:S3id thi) alee x aR RR aden eT Dio. d 0.25 al 

0598 | (II) formate tetra- ([Cu(CHO:)2.4H2O......| 225.61 |bler........ PeeaeSl — HO) 130 Wane ce (Gee, Sane sas elke sls ;ab 
hydrate 

e599 (II) glycerine deriv. .|Cu(C2H«sNOz)2.H20. .. .| 229.67 |bl need..........|.....- Be el sO, 230 Ngee eee eee oon PneGed cao hte 

e600 | hydride............ CuH (or CuzH2).......| 64.55  |red-brn, (exist?). . |6.38 ds] 55-60 Fe Re d 65 d HCl 

c601 (II) hydroxide...... MONI LD Shes hctlere tivo on 97.56 |bl gel cr powd... .|3.368 —H.0,d «nity sone ganhlel IL d sa, NHiOH, 

KCN 

c602 (II) trihydroxy- +: Paratacamite 427.11 |y: grn, hex, 6: grn|(y)3.75 —H20, 250 |... i i vsa 
chloride 5: atacamite rhomb; y: 1.743, 
CuClh.3Cu(OH)2 1.849, 5:1.861, | 
1.861, 1.880, 
gro It 
e603 | (II) trihydroxy- Cu(NOs)2.3Cu(OH):2.. .| 480.27 |dk grn, rhomb or |rhomb, 3.41 |— HO ~400 |... ; fi d vsa 
nitrate moncl monocl, 
3.378 
e604 (II) iodate..........|Cu(IOs)2............-.| 413.85 |grn, moncl...... .|5.24118 Gin Weresha e's 0.13645 fi s dil HNOs, 

dil H2SO« 
e605 (II) iodate, basic... .|Cu(OH)IOz........... 255.45 |grn,rhomb...... 4.873 E200 Pe WP fe si sneer cepa i s dil H2xSO. 
c606| (II) iodate, mono-  |[Nat. bellingerite. 431.36 |bl, tricl..........|4.872 — H20, 248 |d 290 0.3318 0.6510 s di] H2SO,, 

hydrate Cu(IOs)2.H20 NH.OH; i al, 

dil HNO: 
e607 | paraperiodate....... (Oni OCOr Uerasinde geod 350.00 |grn cr powd......|..... sas He) 110 eos mes) i s HNOs, NHiOH 
c608| (I) iodide...........|Nat. marshite. 190.44 |wh or brnsh-wh, [5.62 605 1290 0.0008 |.........|s dil HCl, KI, 

Cul (or Cu:l2) cub, 2.346 KCN, conc 

H2SO,, liq NH: 
c609| (II) lactate......... Cu(CsHsOa)2.-2H:O.... | 277.71 |dk bl, monocl....).........-s}eee ee eee ate ers (LOST 45100 s NH.OH; sls al 
e610} (II) laurate.........|Cu(Ci2H2O2)2.....-.-. A62:17 iit bhi powd 0. .6.0.)-. atoms ta 2-113 Re aneitane eee ARO Os. | ateetogd cians AL 
e611 mercury iodide (a)...|CuzHgls......-..-.--- 835.29 |red, tetr.........|6:116 trcanG 7am | lbs mye et Se i Ay 05 bo Ghandi Re ees 
c612| mercury iodide (8)...|CuzHgly............-- B35 COMMCDOGTCUD AeaenstG2) O2 men Nu itlnweenste re cieurea!letanaaesy a ereray i PORN NT Pe ete ven rae 
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c613 


e614 


0615 
c616 


c617 


e618 


c619 


c620 


e621 


622 


623 


c624 
0625 


626 


627 










Name 


Copper 
(II) nitrate, hexa- 
hydrate 


(II) nitrate, tri- 
hydrate 


MItTIGO) cc cc ee 


(II) nitrite, basic... . 
(II) hyponitrite, basic 
(II) nitroprusside... . 
(II) oleate.......... 
(II) oxalate......... 
(I) oxides: 5.t. 4. 
(Dvoxider... 6.0...1 


oxide, per-.......... 


(II) oxychloride..... 


(II) palmitate... ... 


2,4-pentanedione.... 


()phenyliecce .: ..- 
(II) orthophosphate. . 


(tri-) phosphide..... 
(di-) pyridine 
chloride(di) 


(II) salicylate....... 
(II) selenate........ 


(I) selenide....... 
(II) selenide........ 


MOVODIEG sia es 


silicide..... 
(II) stearate. . 


(I) sulfate... 
(II) sulfate......... 
(II) sulfate, basic . 


(II) sulfate, 
pentahydrate 
(I) sulfide... . 


(II) sulfide...... 


(I) sulfite, 
monohydrate 

(I) sulfite, 
monohydrate 

(I, II) sulfite, 
dihydrate _ 

(II). ‘tartrate. ......¢ 

(II) tartrate, 
trihydrate 
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Solubility, in grams per 100 cc 



































Crystalline form, Meanittor 
Synonyms and Mol. properties and ned Melting Boiling 
: a Piper are Babs 
Formulae wt. index of gravity point, °C point, °C Cold Hot 
refraction 
water water 
sts a = + — 
Cu(NOs)2.6H20........ 295.64 |blcr, deliq....... 2.074 BO linea, Titec oie ei alent 243.7° ~ 
26.4 
Cu(NOs)2.3H20........| 241.60 bl cr, deliq....... 2.324 114.5 —HNOs, 137.8° 127010 
170 
CuiN..............-.| 204.63 |dk ern powd.....|5.847 300 seen eee ee d 
Cu(NO2)2.3Cu(OH):2.. .| 448.22 |grn powd.. d 120 i d 
Cu(NO)2.Cu(OH):. 221.11 |pea grn amorph, d<100 i 
hyer 
CuFe(CN)sNO.2H:20...| 315.51 |wh-grnsh powd...|..... efi Se 
Cu(CisHas02)2... . 626.47 |br powd or grn-bl]..... ule i 
mass, pois 
CuC:04,4-HsO)}, «25 22> ..>| 160.57 aiblowhs....02.:. e. Pane oe ....../0.00253% |.. 
.|Nat. cuprite. Cuzx0.....| 143.08 |red, oct cub, 6.0 1235 —O, 1800 ji i 
2.705 
Nat. tenorite. CuO....| 79.54 |blk, monocl, 6.3-6.49 1326 i i 
B 2.63 | 
CuO2.H20............] 113.55 {br or brnsh-blk cr]... .|d 60 fi 
OO merce crite ect here 270.16 Jol? grn, (exist?). |...... d A 
Nat. atacamite. 213.56 |grn, orthorhomb.. |3.76-3.78 
Cu2(OH)sCl 
(or CuCh.3Cu(OH)2) 
Brunswick green. 445.13  /grn powd, or em —3H20, 140)}.. d 100 
CuCl2.3Cu0.4H20(?) grn to grnsh- 
j blk, rhomb 
Cu(CisHnO2)2......... 574.39 |grn-bl powd......|.. .|120 li 
Copper acetylacetonate.| 261.76 (|blcr.......... >230 subl i 
Cu(CsH710:)2 
Cobia Fite ss 140.65 |col powd........]... d 80 \d d 
Cus(POs)2.3H20.......] 434.61 |bl, rhomb... ld fi sls 
CusP Vee ene a 221.59 |gray-blk.........|6.4-6.8 d fi 
Cu(CeHsN)2Chr...... 316.67 |grn-bluish, 1.76 d 263 8 d 
monocl, 1.60, 
1.75 
Cu(C7HsOs)2.4H20.....| 409.83 |bl-grn need...... Fi : a 3 ..lvs . 
CuSe0..5H20..........| 296.57 /bl, tricl, 1.56.... .|2.559 —4H20, —5H20, 150/25.75 d 
50-100 
Cur8e. . 206.04 blk, cub. .|6.749% 1113 epee Aaa te, ede 
CuSe.focn. 142.50 |grn-blk hex pl, 5.99 d red heat i i 
unstab 
CuSe0s.2H20 226.53 |bl-grn, rhomb... . 3.31% —H:0, 100 fi i 
-|CudSi.... 282.25 wh met........../7538 850 ; 
. |Cu(CisHasO2)2. 630.50 {lt grn-bl amorph 125 |i 
powd 
.|Cu2SOz... . 223.14 |gray powd, 1.724, |3.605 +0, 200 ld 
1.733, 1.739 
Nat. hydrocyanite. 159.60 jgrn, wh, rhomb, [3.603 sl d above /d 650 to 14.3° 75.410 
CuSO. 1.733 200 CuO 
.|Nat. brochantite. 452.27 |grn, monocl, 1.728,/3.78 d 300 i i 
CuSO.«.3Cu(OH): 1.771, 1.800 
Blue vitriol, nat. chal- | 249.68  /bl, tricl, 1.514, 2.284 —4H20, 110) —5H20, 150/31.6° 203.3100 
canthite. CuSO«.5H20 1.537, 1.543 
.|Nat. chalcocite. CurS 159.14 |blk, rhomb..... ./5.6 1100 -|X107" 
.|Nat. covellite. CuS. . 95.60 |blk, monocl or 4.6 tr 103 d 220 0.00003318).... 
hex, 1.45 
Cu2S80,1. H20 225.16 |red pr 4.4616 RC Pee eee 
Cu2S0;.H20. 225.16 |wh, hex. 3.8315 d lity BOP eerste 
Chevreul’s salt. 386.78 red cr.. 3.57 d 200 i i 
Cu2S03.CuSO3.2H20 
CuC Mio’, ase. coe) SEVGR- 0G BE pawns ci cllcan HH ISL SHER Mil icders estan 
CuCiHi06.3H20.......| 265.66 [lt gray-bl powd ..|... ld 0.0215 0.1485 





Other solvents 


s al 


10025 al; vs liq 
NHs 


.|da 


v sdil a; sls al; 
s NH.OH 

sdila;vs 
NH.OH;d 
NaOH 


-|s alk; ial 


s eth 


-ls NH«OH; i aca 


s HCl, NH.Cl, 
NH,OH; sls 
HNOs;; i al 

sa, NH:iCl, KCN 


..jial)is dia 
jda 


sa, NHiOH 


.|s h bz, CS2, CCla; 


sl s al, eth; 
i MeOH, acet 


.|sl s al; s chl 


i al, CS2; 8s pyr 
sa, NH«OH, Hs 
PO«; i NHs 


-/s HNOs; i HCl 


sl sc al, chl 


-|\v sal, NHsOH 


sa, NH«OH; v sl 
sacet;ia 


.|d HCl 


sl s HCl, NH.OH; 
sh HNOs 


.|i HCl; d HNOs 
.|s eth, h bz, chl, 


turp; sls pyr; 
i MeOH, acet 


.|s cone HCl, NHs 


glac aca 
1.0418 MeOH; i al 


sa, NHsOH 


15.618 MeOH; i al 


-1s HNOs, NH«OH; 


i acet 


-|s HNOs, KCN, 


h HCl, H2SO,; 
ial, alk 
d dil a; s NH,OH 


s HCl, NHsOH; 
i al, eth 

s HCl, NH.OH; 
sl s HNO: 

sa, alk 

sa, alk 
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No. 


-o>SH—_- SS - 


e657 


c658 


0659 


c660 


e661 


e662 


e663 
c664 


e665 


c666 


dl 
d2 


d3 


d4 
d5 
d6 
a7 
d8 


dg 
d10 


dll 
d12 
d13 
dl4 
dl5 
d16 


dl7 
d1g 


Name 


Copper 
telluride. . 


telluride..... 
tellurite ... 
(1) thiocyanate 


(II) thiocyanate 
(II) tungstate. 


xanthate. . 


Copper complexes 
diamminecopper 
(II) acetate 
tetrammine copper 
(II) sulfate 
tetrapyridine copper- 
(II) fluosilicate 
tetrapyridine copper- 
(II) perrhenate 


Cyanic acid isocyanic 
acid 

Cyanoauric acid. . 

Cobalticyanic acid... 


Cyanogen. 


Cyanogen 
compounds 
Deuterium 
deuterium chlorid 


deuterium oxide..... 


Dysprosium.. 
acetate....- 
bromate.... 
bromide... . 
carbonate... 


chloride. . . 


chromate..... - 
fluoride. ... 
iodide...... 
nitrate... .... 
OSBIRLC eet ae tats 


orthophosphate..... . 


selenate...... 
sulfate. . 
Erbium..... 
BCOCLALC cas erties pss 
bromide. 2.262422. 
Ph OPe se sone, yee ss 
HUGHES we pet ee 23 
TOCIGE Tete cic neers 


sulfate, octahydrate . 
Europium 
(II) bromide........ 
(III) bromide....... 
(II) chloride........- 
(III) chloride 
(II) fluoride 
(III) fluoride 





. |Er2(C204)3-10H20 


Synonyms and 
Formulae 


.|CurTe 
.|Nat. rickardite. CusTes 


.-|CuTeOs. .. 
.|CuSCN 


.|Cu(SCN)2 


CuW04.2H20. 

Copper ethylxantho- 
genate. Cu(CsHsOS»)2 

Cu(C2H202)2.2NHs..... 

(Cu(N Hs)4J]SO«. H20. - 

(Cu(CsHsN)4]SiFs 


(Cu(CsHsN)4](ReO,)s. - . 


HOOCN..... 


HAu(CN)4.3H2O....-. 
[HsCo(CN)6s]2. H20 - 


\(CN)s 


See organic tables 


-|Heavy hydrogen. De... 


1 Das Bote oteat gs Sen Hen ie 


SUD Clas. aes = a+ 
-|Dy2(CrO«)3.10H20 


Bel | Bsa eee eee 
Breit D'a tee eaio 
-|Dy (NO3)3.5H20 


Dy2(C204)3.10H20 
Dysprosia. Dy203..... . 
Dy POGSHO 6. cnc. 


Dy2(SeO,)3.8H20...... 
Dy2(SO«)3.8H20 
Er(C2H202)3.4H20. . 

ErBr3.9H20 
ErCl:.6H20 


rds cma iatan coe a ates 
Er(NOs)3.5H20........ 


Erbia. Er2Os 


Er2(SO.)3.8H20 ....... 








Mol. 


254.68 


636.96 
239.10 
121.62 


52.04 


4.032 
37.47 


20.031 


162.50 
411.64 
708.36 
402.23 
577.06 


268.85 
853.13 


219.50 
543.21 
438.58 
769.21 
373.00 
347.55 


898.00 
757.31 
167.28 
416.48 
569.15 
381.73 
224.28 
547.99 
443.37 
778.77 
382.56 


622.74 
766.87 
151.96 
311.78 
391.69 
222.87 
258.32 
189.96 
208.96 








Crystalline form, Danet Solubility, in grams per 100 ce 
‘ ensity or “ Ae 
properties and Melting Boiling 
index of ae point, °C point, °C et Shea lee ee a eee 
4 gravity Cold Hot 
refraction Other solvents 
water water 
oooh jes 
bl-blk, oct. AX .|s Br+H.20; 

i HCl, H2SO« 
purp, tetr.. eA ey Behe araccicata eerelac a isi |utha Leite cay SEEMS 0, 6 coercion aa Hanae nee £8 | 
blk glass... . Ron Cre Sige ierath ai i i s conc HCl 
WO Gist cia 2.843 1084 0.00058 .|s NHsOH; sl 8 

ac a; ial; 

d mina 
Bik Lake ..|/d 100 ld d sa, NHsOH 
It-grn, oct. ... {red heat S ESEY eeablll cys ake s NHiO8H; sl 8 

ac a;ial; 

d min a 
yel ppt... Hid @MWAN Vides vcs ag VAC Hime bass. esas s NH«OH; v sl 

s al; i CS: 

MADD IKON ete yecton sleep sralehearace dca 175 sd .|s ac a, NHsOH; 
ial 

bl, rhomb...... . [1.81 alsisoy 7 lh Sree 18.525 Id ial 

BUrp-Dirnomb 2c TGS 6 WR et coc CNR me ete ce Miebe ern cctiorwalll he seis il att oat ae eS poe ae 

bl er, monocl..... 2. SIS OED MR. ox eee 2) eee eh 065565121 ||\..; alae eee eee 

Dic: ERO E vee Lelie bert a ee RED Mt celle) ake ard) owed casas s eth, bz, tol 

bee eee .|50 d Be PAA Ais © wren’ sal, eth 

col need, deliq’.. Mocs ccnee std WOO Lee. Sp SO Piegaccaeeees s al, HCI, dil 

HNOs, dil 

H2SO, 
col gas, pungent |2.335 g/l, —27.9 — 20.7 a | oes eee 230 cm al, 

odor v pois liq: cm? 500 cm? eth 

0.9577 21.17 

oll gas... 4°. . lig 0.169 ~259-9| — 254.6 — 249.7 BLS ~ Did pire rend reall Rear eo 
a ics ra ih eer Ce ae Ged -|—114.8 1 Sw les a Altace sa ee ee Sree 
col liq or hex er, 1.1054 3.82 101.42760 24 Wiemes 185400 ems: ileus wa ent anos 

1.3384420 11.925 cm3| 7.1250cm3 
met, hex enn sye 8.556 1407 2600 i \i sa 
wel need: ees ecu | P5200 A P20 Pb) ay eae Bo Pah acess reine v sisal 
vel hex neediata.3). Pete © 78 =6H20, 110)V58" 9 © eters sls al 
BOL Os cen Seraranary dl a ee 881 1480 8 Si, so > ceieores aie 
BS he OTe ED Cane in eee ieee = SHOWS) | pee nail els dn nsairsecttel| as RA REO oe 
shining yel pl. 3.674 718 1500 8 | SD a Sheree ete 
POLOG t,t a te ash kala areal —3}H,0, diver? SANG Meta. aed 10D) ns ean... ees 

150 
CONOR ets he hbk Pike Spins 1360 >2200 i i idila 
Yelahvgrnieretestis|pe jee ee tee b 955 1320 8 Si | che Bae a tonite 
Velen sc eiy cs cca |lyer'ece ode tote S556 ca Mem ltnn bese. ee oO Piceen oe scovayel (Mercere poe eern ween 
WH" pri nic he haves Al DReeen eee = FO, 40 th aes i i sdila 
wh powd) ..+.4..- 7.8127 ZSAO TO np aicices sea] [Meet Scare tea ieimtpit besa grn soln a 
yelsh-wh powd...|........... —SIDOS) foo Ne i _Is dila, aca 
200 

el need sn fates lene Aree am = 8H) 200). sf cntnd Vibe 2a ee cna aiee ial 
brill yelcer fee Sa ea one stab 110 —8H20, 360|5-072% BsB440 no ae ae era 
dk gray powd... . |9.164 1497 2900 i i sa 
Wier ntriehns 2 ceo SPA rr ET oe ete Tosa alene af iM Santa sata gg RC tO hg 
WEteFOOO LOR ne criait| sae era mace 950 1460 8 a SS tech rie ft 
pink: cr delight) «....'\|;wa.he, «fees 774 1500 8 8 sal 
POREKEF s ccein a nce en ottale See 1350 2200 i i idila 
Witered (Obs ascii. 1020 1280 8 Be | NR eaten cheery 
PEASE CP orcefacd oe aloe tee SAMOS TSO) ty cca casas Bi PR coc cscnints sal, eth, acet 
redsh micr powd. .|2.64(?) fe Uy 9 7 1s Reanim ean i i idila 
rose red powd, tr |8.640 Ect aTt Ss et el, Similan 0:00049240 0h care. sees sl s min a 

to cub at 1300 
wh powd, hygr.. .|3.678 BOO Nei bcs awe ee yn es [isis te Wee Ag 
rose red, monocl . |3.217 —8H20, 400}........... 1670 2530 ceil. hme tare x or eee 
steel gray met, cub|5,244 826 1439 i iy” PYRE cc ee 
RP OAPI ICR ER ena 677 1880 8 8 LR ASIN . Ase 
= SLAC CPR ae Ge (Cari ata cots 702 d 8 8 BASSE MEASS, 0d EAR 
Whi ‘amorphis aes eta oo aacauey> os 727 >2000 8 s sa 
vel meeds nasa: 4.8920 SEO ns Bi etc Bie ceclllitrthesacmuetasiattell tocctoarean Werte tatey| ete aertr ati deren 
Ibntavel agen 6.495 1380 >2400 i CUS ROR nat bth 
COLD Re ie Pa sicct gar |e pcre a8 1390 2280 i i idila 
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Crystalline form, 7 Solubility, in grams per 100 cc 
: ji Density or a + 
Synonyms and Mol. properties and Melting... Boiling 
Ro ae Formulae wt index of SL point, °C point, °C 
refraction feats oe oe Other solvents 
water water 
ce eee —— ~ He 
Europium 
e19| (II) iodide... .|Euls... 405.77. |br to olv grn er. .|5.50,. 527 1580 s 8 
e20 (III) iodide... .|Euls. 532.68 : .|877 d 8 8 
e21 (III) nitrate. .|Eu(NOs)3.6H20. . 446.07 |col . |85 (sealed Vs vs 
tube) 
e22 OXIGO!. oh vasa ..|Eu20s. 351.92 |pa rose powd ....|7.42 | Be Besa a= 
e23 (II) sulfate. MEUSOw. sa: a 248.02 jcol, orthorhomb. . |4.98920 as oie : |i i idila 
e24 (III) sulfate... .|Eu2(SO4)s.8H20. 736.23  |pa rose cr .|4.95 (anh) |—8H2O, 375) 2.56320 1.934 
— |Ferric or ferrous.....|See Iron 
fl |Ferricyanic acid. .|H3Fe(CN)6e. . 214.98 j|grn-brn need, .|d \s s s al 
deliq 
f2 |Ferrocyanic acid.....|HsFe(CN)e. . 215.99 |wh need, bl in id s 8 sal;ieth 
moist air | 
f3 |Fluoboric acid.......|HBF..... 87.81  |col liq... .|d 130 : | 20 s 2 al 
f4|Fluorophosphoric _|HPO:F:.. 101.98 |col fum liq 11.5834 75 116 8 
acid, di- 
{5 |Fluorophosphoric — |HPFs. 145.97 |col fum liq _jca 1.65 31 (6H2O) 
acid, hexa- (65 %) | | 
f6 |Fluorophosphonic — |H2POsF... 99.99 |col vise liq 1.818; “ al 
acid, mono- 
{7 |Fluorine....... a ets, aes 18.998 |grn yel gas, pois, |1.69%g/1 —219.6210'm | —188.1412tm HF+0Os3 jd 
1.000195 1.51 188 | 
f8| (di-)Joxide.......... EAO'e) ae 54.00 |col gas or yel brn |liq 1.657% |—223.8 — 144.8 slsd i sl s alk, a 
liq | 
f9 oxide, di-..... .|Dioxygen fluoride. F202} 70.00 |brn gas, red liq, (sol 1.91276 |—163.5 —57 | 
orange solid liq 1.45787 | 
f10 |Fluosilicie acid......|H2SiFs.xzH20. . _|hydr (notjcol fum coros liq, |1.46342 d \s is sls alk 
known) | 1.346525 (60.97 % | (60.97 % | 
soln) soln) | | 
f11)| “dihydrate. i <..-.... HoSiFs.2H20...... 180.12 |wh cr, fum, deliq.|..... ld \s is s alk 
f12 |Fluosulfonic acid....|HSOsF...............| 100.07 Jcolliq........... {1.74318 — 87.3 165.5 s ae 
gl |Gadolinium......... Gh na Bee = ita shat) HUST ZGe | ecolvorltiyelimet,, |7-048 \1312 ~3000 i sa 
hex | | 
@2/| acetate tetrahydrate. |Gd(C2H2O2)3.4H20..... 406.45 |col, tricl.. 1.611 | 111.625 | 
g3| acetylacetonate, Gd[CH(COCHs)2}s.3H20] 508.63 /143.5-145 | i i 
trihydrate 
g4| bromide, hexahydrate|GdBrs.6H20.... 505.07 |rhomb pl . 2.84416 ‘ .|8 s s HBr 
@5)|| chlorides painwraranGACls..cencc.o.. 263.61 |col monocl, pr .. . |4.52° 609 .|8 is 
26 chloride, hexahydrate|GdCls.6H20...... 371.70 |wh pr, deliq . |2.4240 4 s 8 
a7 HOCIGG petals crassa siecle nO Laediemrreete, «3 537.96 |citr yel... 926 1340 s 8 Sac 
3) puede cn igen so db secretes: « PAC ee re i ; slsh HF 
g9| dimethylphosphate. .|Gd ((CHs)2PO,)s.. .. . 532.37 |.. 23.0% 6.7100 oe 
g10| nitrate, hexahydrate.|Gd(NOs)3.6H20 . 451.36 |tricl, deliq . (2.332 91 Iv.s vs sal 
gll| nitrate, pentahydrate|Gd(NOs)3.5H.O.. . 433.34 |pr... . |2.4065 92 i li v sl s conc HNO; 
gl2| oxalate....... . |Gd2(C204)3.10H20. 758.71 |monocl —6H20, 110 i .|s HNOs; v sls 
H2SO« 
g13 oxide... .|Gadolinia, GdoOs 362.50 |wh amorph powd,/7.407% af ivsls | |g a 
hyer | 
gl4| selenate.... Gd2(SeO4)3.8H20 887.50 |monocl, pearly |3.309 —8H2O, 130 8 \s 
gl5'| silfate......... .. |Gd2(SOa)s....... 602.68 |ecol.... 4.13915 d 500 3.98° 2.2644 
gl6 sulfate, octahydrate .|Gd2(SO4)3.8H20 . 746.81  |col, monocl 3.010146 3.2820 2.540 sais 
g17| sulfide. . GdaSs. . 410.69 |yel mass, hyg 3.8 ; id ‘ da 
g18 |Gallium.... Ga 69.72 |gray-blk ortho- sol 5.90426 | 29.78 2403 i i sa,i alk 
rhomb, tendency] liq 6.095298 
to undercool | 
g19| acetate, basic. . |4Ga(C2H302)a. 1452.37  |wh micro er .|d 160 sd d iaca 
2Ga203.5H20 
£20| acetylacetonate . 2,4-Pentanedione deriv. | 367.05  |monocl or pl, 1.42, 1.41 194-195 subl 140" Is 8 s acet 
Ga(CsH702)s rhomb or pyram, 
rhomb pyram 
g21 arsenide..... .|GaAs. . 144.64 |dk-gray cub er . {1238 
g22| bromide, tri-. .|GaBrs.... 309.45 |wh er. 13.69% 121.5+0.6 |278.8 8 8 sl s NHs 
g23 | bromide, tri-, GaBrs.6NHs. . 411.63 |wh powd .|d d sls NHs 
hexammine 
g24| bromide, tri-, GaBr3.NHs. . . 326.48 |wh powd 3.1122 124 ld d sls NH3 
monammine 
@25| perchlorate.... .. |Ga(ClO4)3.6H20....... BEG 1G Mae aos: jd 175 ; |vs Rtn Mohan vsal 
“26 chloride, di-..... A Galen me aon 140.63 |wh cr, deliq .. 164 535 d d s bz 
g27| chloride, tri-. GaCla..... 176.03 |wh need, deliq.. . 2A7y 77.9+02 201.3 vs vs s bz, CCl, CS2 
liq 2.3650 
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No. 


SS 5 0 


g28 
g29 


g30 
g3l 


g32 
g33 
g34 


g35 
g36 


g37 
38 


39 


g40 


g41 


g42 


g43 
e44 


@45 


g46 
47 


g48 


g49 


50 


g68 


Name 


Gallium 
chloride, tri-, 
hexammine 
chloride, tri-, 
monoammine 
ferrocyanide. 
fluoride, tri-. 


fluoride, tri-, 
trihydrate 

fluoride, tri-, 
triammine 

hydride 


hydroxide . 
hydroxyquinoline 
deriv. 


iodide, tri- 


iodide, tri-, 
hexammine 


iodide, tri-, 
monoammine 


nitrate 


nitride 


oxide, sesqui-(a) 


oxide, sesqui-(8) 
oxide, sesqui-, 
monohydrate 


oxychloride 


selenate. . 


selenide, mono- 


selenide, sesqui-. . 





selenide, sub-. 


sulfate, hydrate. 
sulfide, mono-... 


sulfide, sesqui-.. . 


sulfide, sub-. 
telluride, mono-. 


telluride, sesqui- 


Germane 
bromo-..... 
chloro-..... : 
chloro trifluoro- 
dibromo- 
dichloro- 


tribromo-...... 





oxide, sub-.......... 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


a ne cele PY RS ck SE 


Synonyms and 
Formulae 


GaCls.6N Hs 
GaCls.NHs 


Gai{Fe(CN )o]s 
GaFs. 


GaFs.3H20 

GaFs.3N Ha 

Digallane, galloethane. 
Ga:zHe 


Ga(OH): 
Ga(CosHsNO)s 


Gals 
Gals.6HN: 


Gals.N Hs 


Ga(NOs2)2.rH2O0 


GaN 


Gas; 


-|Ga20;... 


Ga70;.HO 


Gad .. 


. |Ga2(C204)3.4H20 
. |6GaOCl.14H*O 


Ga2(SeO)s. 16H 


GaSe 


Ga2Se; . 


.|Ga2Se. . 
. |Ga2(SO«)s 


Ga2(SO.)a.18HO 
GaS... 
Gas. . 


Gas 


GaTe. 


GarTes 


GeH:Br 
GeH:Cl 
GeF.Cl... 
GeH2Brz.. 
GeH-Ch. . 





dichlorodifluoro-... . cone 
.|Germanium bromoform 


trichloro-:........-. 


trichlorofluoro-...... 


Germanium......... 


GeChF:... 
GeHBr: 


Germanium chloroform. 
GeHCls 





Mol. 


278.26 


193.11 


914.74 
126.72 


180.76 


177.81 


145.49 


120.74 
502.18 


450.43 
552.62 


467.46 


83.73 


187.44 


187.44 
205.45 


155.44 
475.56 
979.25 


856.56 


148.68 


376.32 


218.40 


427.62 
751.90 


101.78 
235.63 


171.50 


197.32 


522.24 


155.52 
111.07 
165.04 
234.42 
145.51 
181.49 
313.33 


179.96 


197.95 
72.59 














Crystalline form, Ent Gr Solubility, in grams per 100 cc 
properties and aie: Melting Boiling 
index of ae point, °C | point, °C 
refraction Exavity Cold Hot Other solvents 
water water 
= it ——. ali = 
.|d d 8s NHa 
wh powd 2.18925 124 d d s NHa 
: urn ld } ld d i conc HCl 
wh powd 4.47+0.01  |subl 800 ca 1000 0.002 i v sl sdila;s HF 
(in N2) 
wh powd. — HO (vac) i sls sl s dil H2F2; 
140 vsdil HCl 
wh powd. . -|=—NHs, 100 ld d Ector tet 
col liq. Pe 139, d>130 |d d d a, alk 
wh.. .|d 440 an a i i sdila 
grn-yel cr. .|>150 subl vac 0.0001 0.0012 sa, alk; sls al 
It yel er. .|4.15% 21241 SubI 34 51m nl peeree: d 
SPRL UE MONIT 5 sala econ hast et Fuap nuke a yete ad AU eae cin wld abe PY Tilecteea ee eee 
wh powd.... 5 3.635. A cphebatbse aed levees cane d d 
wh cr, deliq... d 110 d to Gas |v s vs 8 abs al; i eth 
200 
dk gray powd... ./6.1 sub] 800 alr i i dil a; sl s h conc 
H2SO,, h cone 
NaOH 
wh, hex, rhomb, (6.44 1900;tr to eal i salk;vslsha 
1.92, 1.95 8 600 
monocl, rhomb.. . |5.88 1900(1740) |....... fi i salk; v sls haa 
wh micr cr, 5.2 —H2, 400 al i sls a;s alk 
orthorhom, 1.84 tr to GavOs 
blk brn powd. .. . |4.777 >660 subl >500 |i i 8 a, alk 
wh micro cr, hygr|. . .|—4H20, 180}d 200 0.4 Ae | Se RE ome 
oct | ea Pl serosa i .|v 8 KOH; i dil 
HNOs; 8 acet 
Col MONGC! OF geese wuld res lle coon me gumeralinmaee  eeeasheae 57.5% Ws. | lianeeenas te: aint re 
tricl cr 
dk red-br greasy |5.03% PED UI el enaa ner ete eames. al Nenontaae| un sith: 
leaf 
rdsh-bl brittle,  |4.92% 1020 1 Onli ameter at eee | ees 
hard 
bl... EOD pea bein 9 Pees dal ke a Ger all ea cae lll tc oe he eee 
WEE EMIW Le oh che si linet ite eee x diss 69076 vs vs sal; ieth 
OCC OP Mier neat soe sie cies co vs vs s 60% al; i eth 
yel cr 3.86, 650108 | ill ave nook et i d sa, alk 
yel cr, or wh 3.65% 1255+10 ld d sa, alk 
amorph 
idk gray 4.18% id vac 800 ld d sa, alk 
blk soft cr 5.444 S24 Bie FN csc ciste Ree a cell ees A 
blk brittle cr... .|5.57% 7004: Dies | |e). «faced Sapa et ls oc oie tere ee a 
col liq 2.34295 —32 52 d d ial; d alk 
col liq... 1.757% — 52 28.0 d d ial; d alk 
col gas. . sere ee .|—66.2 — 20.63 id d 8 abs al 
Paka sas te 2.80° —15.0 89.0 id d ial; d alk 
col liq. . 1.908 — 68.0 69.5 id d ial; d alk 
col gas. . —51.8 —2.8 Nee Bas. tier 's abs al 
col liq.. .|—24 d id d id alk 
col liq... 1.93° -71 75.2d id d id alk 
Ol Mash Benes hath tern ek eae —49.8 37.5 d .|3 abs al 
gray-wh met-cub . |5.352 937.4 2830 i i sh H2SOx, aq 
reg; i alk 
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Solubility, in grams per 100 ce 


we 
Other solvents 


ene eeeeeees 
es 


sa, GeBra, al; 
i bz 

8 abs al, eth, bz; 
i cone H2SO, 


s GeCh; i al, chl 


s al, eth; v s dil 
HCl; i cone HCl 
cone H2SO« 


8 liq NHs, NaOCl; 
sls h HCl 


s conc HI, dil a; 
sls CCk, chl; 
i CS: 


.|d al, acet; s CS:, 


CCl, bz, MeOH 


ia, alk 


sl s NaOH; i HCl 

sa, alk; i HCl, 
HF; one form 

NaOH, NH.OH; 

one form 

s Cl: water, 
H:O:+NH.OH; 
ia, alk 

i all solv 

v slsa;sls alk 

s alk, alk sulf; i 
al, eth, a; 3.112 
liq NHs 

s HCl, alk or alk 
sulf; sl s NH«OH; 
0.0473 liq NHs 


s aq reg, KCN, h 
H2SO«; ia 
da;s NaCN 


s eth, al 
s HCl, HBr 


sal, eth; sl s NH; 
i CS: 

s KCN, NH.OH; 
i eth, alk 

s al, eth 


s KI 
8 iodides 
s HNOs 


s HCl, conc HNOs, 
NaCN 

s HCl, NaCN, 
conc HNOs 

i HCl, dil HNO: 

saq reg, KCN;ia 

ial, eth, s NaS 





Crystalline form, Densitwor 2 
N N Synonyms and Mol properties and rae Melting Boiling 
0. ame i A ae at oe 
Formulae wt. index of qiaviy point, °C | point, °C Cold Hot 
refraction water Pratae 
ee ee Ue —— 
Germanium 
269] bromide, di-........ GeBr2 232.41 jcol need or pl....|.. - |122 d d d 
g70| bromide, tetra-......|GeBrs 392.23 |gray-wh oct, 3.13235 26.1 186.5 d d 
1.6269 
@71)| chloride, di-........|GeCh 143.50 |wh powd.... d to Ge+ .|d d 
GeCk 
@72)| chloride, tetra-......|GeCl 214.41  |col liq, 1.464.... .|1,844330 —49.5 84 d d 
@73| fluoride, di-........./GeF2 110.59 |wh cr, hygr. . anes .|d>350 subl 8 vs 
g74| fluoride, tetra-...... GON tate ack ie toate 148.58 |col gas or liq, not |2.46 ~%6-5 subl —37 d to 
liq at atm press GeO + 
H2GeF ss 
g75| fluoride, tetra-...... COC) E18 C0 ea 202.63, wh er deliq.s..¢. |)... ld ates nagpats 8 
g76| hydride............|Digermane. GezHe.....|- 151.23 |liq.... - 11,98 7100 —109 29;d 215 d , 
AlN VeniolyG Chose aces 6 Trigermane. GesHs..... 225.83 |colliq..... . 12,220 — 105.6 110.5; d 195 |i i 
278] hydride, tetra-......|Germane. GeHu....... 76.62 |col gas... 1.523 -142 —165 —88.5;d fi i 
350 
BF9 | mimi eo haeees oct os Ge(NH):z..... 102.62 |wh amorph powd |...... d 150 d to NHs 
+GeO02 
280 | iodide, di-. . - |Gele. . 326.40 Jor hex pl.. 5.37 d subl vac 240/s sd 
g81| iodide, tetra-........ Gela.. 580.21 |red-or, cub... .. . |4.322%¢ 144 d 440 sd 
g82 (tri-) nitride, di-..... GesN2.. 245.78 |blk cr. aie subl 650 
83 | (tri-) nitride, tetra-..|GesNu... 273.80 |wh-lt brn powd . .|5.25% d 450 i i 
g84| oxide, d-(insoluble)..|GeOz.................] 104.59 |tetr............. 6.239 108645 fi Sage aot 
g85 | oxide, di-(soluble)...|GeOz.... 104.59 col, hex, 1.650 .. . |4,22825 1115.0+4 .|0.44725 1,071 
g86 | oxide, mono-........ GeO. 88.59 |blk cr powd, 1.607). . .|subl 710 li li 
g87 | oxychloride... .|GeOCh.... 159.50 [col liq... aol |e .|-56 d>20 d d 
g88| selenide............ GeSez. . 230.51 jorange, rhomb(?). /4.5625 707+3 d i i 
g89/ sulfide, di-.. .|GeSe. 136.72 |wh powd, or wh, [2.9414 ca 800 subl >600 (0.45d d to GeO: 
orthorhomb +H:S 
g90| sulfide, mono-..... .|GeS... 104.65 |yel-red amorph, |amorph: 530 subl 430 0.24 i 
or rhomb 3.31 
bipyram, blk rhomb:4.01 
Glucinum ..|See Beryllium | 
g91 |Gold...... MP: \S 196.967 |yel duct met, cub,/19.3 liq 1063 2966 i i 
coll blue-viol 17, ies 
£92 (I) bromide......... AuBr.. 276.88 |yel-gray mass, 7.9 d 115 i i 
or cr powd 
£93 (III) bromide AuBra 436.69 |gray powd, or ./97.5-Br, 160). . sls 
br er 
g94| (I) chloride.........|AuCl. 232.42 lyel cr. 7.4 170d to d 289.5 velsd d 
AuCls 
95 (III) chloride......./AuCls or AuxCle.. . 303.33 |claret-red cr pr... |3.9 d 254 subl 265 68 vs 
g96| (I) cyanide..... .|AUCN... 222.98 {lt yel cr powd 7.12% d vels vals 
g97| (III) cyanide. . .|Cyanoauric acid. 329.07 |col pl, hygr .|d 50 |v 8 d,vs 
Au(CN)s.3HO or 
HAu(CN,).3H 
SOSA) Modide manner ace) AUT ne epi yo 323.87 |grnsh-yel powd.. . |8.25 d 120 vals sled 
ROO CULE) odidew. rant (AU seas nn ciekieie ate SUTiGBS dich get i. carorcaliiara (Oey oe canes Cas he eae | ee ee i d 
g100| (III) nitrate, Nitratoauric acid. 500.04 lyel, tricl, oct... . .|2.84 ae aie Db laneaiecaes rer pes ial Leena 
hydrogen AuH(NOs)4.3H20 or 
H[Au(NOs)4].83H20 
g101/ (III) oxide..... RUA Be tahe rire nce 441.93 —O, 160 —30, 250 |i i 
RIOZH ee (ILD Oxide say f= at| ALO eis ett trig ape || see ae al Ren Cee ee eee Spe N20) 8 epg gl feta ae oy RR OSLO SUL | Sere ta 2 
250 25 
g103 | phosphide...... eAUak Sivas: 486.86. |gray nas. coven. GOT oF Ve. eee a, (sl a a |, a) Me anc 
g104/ selenide...... .|AusSes..... BBO 81) ears oduacetertnigte Chae eM | eR CELEN. ial A Rea Meera lich dete tal be ma ee 
@105)|| “U)isulfide........40) AuS...... ae MOR Se 426.00 |br blk powd.....]........... d 240 SOR ou Osiate oper i fresh sol |ppt coll 
6106] (III) sulfide........ AUT ath eau een Ann 490.13 |br blk powd.. .. .|8.754 11070 eB eect iis Wihs Pa 
See eee ee ee es | ee 
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Crystalline form, : 
Synonyms and Mol. properties and Density or Melting Boiling 
Formulae wt. index of ARSC: point, °C point, °C 
refraction srayaly 
Gold 
telluride, di-........ Nat. krennerite. AuTez.| 452.16 |1) rhomb, 2) 8.2-9.3 d 472 i 
monocl, 3) tricl 
yel earthy to 
massive | 
Hafniumiin.i.0.i4 <0. (Hiss 178.49 |hex. 13.31% 2150 5400 i 
Bromide hau. vee [Ee Tas 6 BOG So) his aye arose ices Sie HOUR] 420 fisenwencns Ph 
SOTO. cic cc sss. (RIC. DOSE [Ferrers cutee, ein torte 12.20 ca 3890 fi 
PORES & 50S .c.3, eine, PERMOME TA a Mls s\a.0 5, cores ae NTT MER aa oh iays.< cern Miami tene OF WUE SLO iseaagetne es d 
Muoride e450 28 BRE: tik bis.6s sain sractane DOSES! | MONOOL, WOG 6 hse 5si] cieresesfoane Nell eae Rtabats aia ao e@velone gan arene 
iodide Hfl. . MASE ese cc MOS area di'a sts enindl hea ave 400 subl vac 
PRRGIRO wy Srefae wiatnlena Che HfN. 192.50: jyel-brnj cub... |..<..%050-> C1 || Beta cuctieyclees oul nines seeearea 
ORIDE IS. Ai. 66 00s v0 Hafnia. HfO>.. 210740" wh, cubs. 62.05% 9.6820 2812 ~5400(?) i 
oxychloride HELO Gls SEO Fiore ciduv ee UU ESV Ts (ea) [Ee os ee ee AE | POEM aA foc okehe RonB ROC Sal RUM R Cer PCa 8 
RMCORRWRRSNR Seis oof eS I TAO ec oe tele bain < science 4.0026 col gas, inert 0.1785° —272.226atm | 268.6 10.949 cm? 
odorless g/l liq 0.9425 
0.147 270.8 cm? 
Holmium........... NG Won. damite oe aces 164.93 |/met, hex........ 8.803 1461 2600 i 
bromide HoBrs 404.66 {It yel ' 914 1470 8 
chloride BRUCE oa Brees ce te ee 271.29 = |It yel 718 1500 8 
WOIDO HM Fess. cca HOlee eee ce hee SAS 64 NG yelleacc tae, cael eek Pe ER an 989 1300 8 
fluoride............]/HoFs.. : S210) “|ECVelGe secre «s silige ap Ehce otere 1143 >2200 i 
COO ee ae Hox(C:00)s. 10H.0. Beas f CANO PR tN. societies |ymxe As Syterrate —H20,40 ld i 
OXIO- Rane acocek Holmia. Ho2Os........ 377.86 |tan... as cee, Make Pie aalliats 2, ccarecria® [ai catsjare withers i 
Hydrazine........... INGER NEE gir sis aere ss ase 32.05  |col liq or ay er, {liq 1.0118 {1.4 113.5 va 
1.47022 
BSI: css st ese Neha BN@ 05 cce econ 75.00 iwh pr, deliq, finn. se cenene (eee ST OM A hetrrcerterrs ene recess vs 
1.53, 1.76 
fluogermanate...... . 2N:Ha.H2GeFs 252.80 |monocl pr, 1.452, 2!406e5 mo) Ley Me Nl a | ees A 8 
1.460, 1.464 | 
fluosilicate . |N2Ha.HeSiFs. .......-.- TONS NCTE tare ars cia aie, sere ate ioais ase celina) oom VSG evecchtnamentees vs 
TOTMBACO 5. = 5)<.2e cos N2H«.2CH0: ......... ZASVOO Ge cre. ctohce lest aus ete earl hesterans I2SMRR | Ll liccatoe cre 8 
hydrate woes cs....0.2% Ly: OR? 2 6 ee meron 50.07 [col fum liq or 1.0321 —40 118.57 oo 
cub cr, 1.42842 
hydrochloride, di-. ..|N2Hi.2HCl........... 104.97 |col vitr, oct... ...|1.42 198, — HCl |d 200 27.232 
hydrochloride, mono-|N2Hs.HCl......-...-- GS -60e siwh Need fice y oc.c leet tied on 89 id 240 vs 
hydroiodide.........|Hydrazine monoiodide. | 159.98 |col pr...........]........05. 1248396) © ll ASneceroas 8 
N:H«.HI 
nitrate, di-......... Nae. ZENO. «0002 <b] USBIOTN -leol er. Pic. 0 2 cl eid dey fo TOA (FaDID fisiis cerns vs 
heat); d 80 
(slow heat) 
nitrate, Mono-...... Nea HNOs...:-.:23e>] 95.06\.-icol dimorph. © 90 (i.b.a0:3 bea ze 270.71; ubl 140 174.910 
need (a, 8) 862.09 
Oxalate yee. .eneace QNeHa HseCOe acs Losl4 whined) .io 0 oie ears Agim * Pilih cance 20035 
perchlorate......... N2Hs«.HClOw.tHO....- 14t05i Miexps.. mani wane 1.939 137 d 145 d 
hypophosphate..... . IAD AA EE OP re, Merete Cy fits 27 OT ee | PRE TOD A ai ral Pe eee Viv) tees nc catadl Pen atoune & 
orthophosphate......|N2H«.HsPO«......-..-| 130.05 Jer, hygr........-J......-00e SOE | lace eae ve 
orthophosphite..... .|N2H«.2HsPOs.. 196506. (ete See cre sets ci| Beast rece ore sons ‘718 LT ann 1 ean ened | |= ee 8 
orthophosphite..... . N2Ha.HsPOs.. Mik D A OG: miner crab hc ee aa | ejeeutiens ea. eo 36 ee eee Bee ore vs 
picrates an... cee see N2Ha. HCsHNi07. }H0. DTOAG) Wicsivrondna cha eee eden aoe 201.3 -|s 
selenate............ N2Ha. HSeO.. . WN) 277202. |eolier powd, © || Sta:2 . Wd-8 expen ecetencence vals 
unstab 
sulfate .|N2H«H2SO..........---]| 180.13 |col, rhomb...... .|1.37 254 d 3.415% 
De ne (N2Hds-HsS0........-4-.|| 162.18: jeol or, hy@r.%.........).-bewt wesc. C5 ae Oe A os aenncmee 202.225 
tartrate............ (N2Hs)CiHeOe......... 182.13 Jeol cr; (a]¢+22.5.]........... 182=183 ame | eeeeee rete 6.0° 
Hydroazoic acid..... Azoimide. HN3........ 43:03%— \colliquns. «cera 1.097% —80 37 cs 
Hydrogen........... | 8 OF son cic Geom O 2.0159|col gas, cub sol... |gas 0.0899 |—259.14 — 252.5 2.14° cm! 
g/l 1.91% 
liq 0.070 cm? 
antimonide......... Stibine HsSb......... 124.77 |col gas, pois...... gas 5.30° g/l|—88.5 -17 20 cm? 
liq 2.267% 
arsenide............ Arsine HsAs.......... 77.95 |col gas, pois...... 3.484 g/l —113.5 — 55, d 230 |20 cm? 
arsenide (solid)...... eA ss ban. saa e LHT86M bri powd yen. hi. .1|. «erste aes,-e i ZOO BER Wp | lsihceresdeccees i 
Lusmuthide .|Bismuthine. HsBi..... . 212.00 ihg, v tnstabys <iAlees Sono oe mana 7 re hee os ae 
bromide sys eicict Hydrobromic acid. HBr| 80.92 |col gas or pa yel |gas 3.5° g/l |—88.5 — 67.0 2219 
liq, 1.325 liq 2.77-% 
bromide HBr(47 %)+H20......|. FICOL Liqievnretin sabi te49) -11 196.6 6 ciara tee 
(const. boiling) 
bromide, dihydrate. .|HBr.2H20............ 116.95 |wher, col liq..... 2.1175 SY Pe comic nits 3 
































Solubility, in grams per 100 cc 























— 





Other solvents 
ie 
i s HF 
s MeOH, acet 
i Ri ee 
1.05 cm! |i al; absorbed by 
1,217 Pt 
cm? 
na RRP ratesricd cont ahs « 
| A Co Srectrisracts ah scorer, 
Dy fates sieeve ant ote 
(RE (frthccnd sraratd, Ai lore 
i idil a 
i idila 
i Ba 
SE a aera s al 
vs 1.2% al; 6.123 
MeOH; i CS: bz 
S ptatenteere 3] 8 al 
~ 8 al; i eth, chl 
vs sl s al 
Bh vorsvast v sl sal; 
vsliq NHa 
dh ABR ER cs 
2127 3] 8 al 
Fay er ocireeews 0.000322 al; i eth 
in eee s al; i eth, bz, chl, 
C8: 
PM Lal fas a forces Cees 
Wee | Selecteer 
14.398 ial 
554.40 i al 
°° s al, alk, eth 
0.85% cm? |6.925° cm? al 
1.89% 
cm? 
4 cm! 1500 cm? al; 
2500 cm? CS: 
sls sl s al, alk 
d i al, eth, CS:, alk; 
s HNOs 
130100 s al 
[i pi airctsmeen tocar crimes 





ee ee ee ee en ee ee 
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Name 


Hydrogen 
bromide, 
monohydrate 


chloride,.......: 


chloride 
(const. boiling) 
chloride, dihydrate. . 
chloride, 
monohydrate 
chloride, 
trihydrate 
cyanide......... 


fluoride. . 


fluoride 
(const. boiling) 
HOdIdemehemts + conch 


iodide 

(const. boiling) 
iodide, dihydrate... . 
iodide, tetrahydrate.. 
iodide, trihydrate.... 


OXI0@ se ce 


oxide, per-.......... 
phosphide......... 


phosphide..... . , 
phosphide.......... 
BUlide youu ats 


sulfide, di-.......... 
sulfide, penta-.... 
sulfide, tetra-....... 
sulfide, tri-......... 
telluride. Co scsi 


Hydroxylamine..... 


acetate... 
bromide.... 


fluogermanate....... 


fluosilicate. 
formate... e 
hydrochloride... . 


iodide, 

nitrate. . arene 

orthophosphate. . . 

sulfate... 
Indium..... 


antimonide. . 
arsenide..... 
bromide, di-....... 
bromide, mono-..... 
bromide, tri-..... 


perchlorate........ 
chloride, di-........ 
chloride, mono-..... 





PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 
Formulae 


HBr.H20. 


.|Hydrochloric acid. HCl. 


HCl(20.24 %)+H20....]......... 


HCI.2H20... ad 
HCl). HeO) haus teten tee 5 


HC) SHON natant ete 


.|Hydrocyanic acid. HCN 


.|Hydrofluoric acid. HF. . 


HF(35.35 %) +H2O.... 


Hydroiodic acid. HI... 


HI(57%)+H2O.......]. 


|S CY ee ef resem cae cae 


(H2Pa)s.. , fans 
Tas vith Steraydahes treynnter go 


HS&:..... 


|H2Ss. 


HSs....'.. 
H2S;.... 
H2Te 


NHOH.. 


-|NH2OH.CH:CO2 
-|INH2OH.HBr 
(N H20 H)2.H2GeF's.2H0 


(N H20 H)2H2SiF's.2H2O0 


-|NH20H.HCO2. 


NHOH.HCL.. 


NHAOH.HI 


-|NH2OH.HNOs.. 
-|(N H20H)s. HaPOs. . 


(N H20 H)2.H2S04 


TR. ext 


InSb.. 
InAs... 


-{InBrz. .. 


InBr. 


-|InBrsa. . 


In(ClO,4)3.8H2O0 
InCh 
InCl. 








Mol. 


98.93 


36.46 


163.94 
199.97 
181.96 


18.0153 


34.01 
34.00 


65.98 
377.73 
34.08 


66.14 
162.34 
130.27 

98.21 
129.62 


33.03 


92.08 
113.95 
290.69 


246.18 
78.05 
69.49 


160.94 

96.04 
197.09 
164.14 
114.82 


236.57 
189.74 
274.64 
194.73 
354.55 


557.29 
185.73 
150.27 















Crystalline form, 
properties and 
index of 
refraction 


col iiqaw sR. i. 


col gas or col liq, 
pois 
col liq.... 


col liq..... 
col liq... 


Col lig). .aee. 


col liq or gas, pois, 
liq 1.267510 

col fum cor liq, or 
gas; gas 1.90 

col lids... 


col gas, or pa yel 


liq, n'p’ 1.466 


.|col or pa yel fum 


liq 

WONG Siete a <a 
col liq...... 5 
Col ligic, acremt 


col liq or hex cr, 
liq 1.333, sol 
1.309, 1.313 


col liq; 1.41422.... 
col pois inflam gas 
or col liq, 
1.317 liq 
Col liq..+..- 
yel solid. 
col gas, infl, 
liq 1.374 
yel oil, 1.885. . 
clear yel oil. . 
It yel liq 
brt yel liq, 1.705% 
col gas or yel need 


wh need or col liq, 
deliq 


col er 
wh, monocl 


monocl pr, 1.418, 
1.438, 1.443 

scales 

col need 

col, monocl . 


col need, hygr 
wh 

col, monocl. 

soft sily wh met, 
tetr 

Ork Bek 

met ori Peoi. 
pa yel solid. 

red br solid 

wh to yel need, 
deliq 

col cr, deliq.... 
wh rhomb, deliq. . 
1) yel or 2) dk red, 
deliq 









Density or 
spec. 
gravity 


1.78 


1.187-49 gas 
1.00045 g/1 
. 1.097 


- » | 1461-8 
11.48 


gas0.901 g/l 
liq 0.69922 
0.99119. 


gas 5.66° g/l 
liq 2.85747 


1.7035 


1.442225 
gas 1.529 g/l 
liq 0.746” 


. 11.012 
. {1.8319 
1.5399 g/l 


1.33429 


1.6716 


. {1.58818 
1.49615 
gas 5.81 g/l 
liq 2.57 ~20 


1.204 


2.35, 


2.229% 


1.677 


7.3020 


4.2225 


4.962 
4.74% 


3.655% 
4.1925 yel 
4.1825 red 


B-204 





Melting 
point, °C 


stab 


87 


. 83-84 exp 


48 


. .|148 exp 
.|d 170 


156.61 


535 
./943 


235 
220 
436 +2 


ca 800 
235 
22541 





















lubility, in grams per 100 cc 


Other solvents 






bz 


Rees ee 8 al 


* al; seth 


.|s al, eth; i pet eth 
s al, eth, CuxCle 


s al, turp 
ial; s P, PoHe 


186 cm! |9.542° cm! al; 


s CS: 
s bz, eth, CS; i al 


=) eae s bz, eth, CS:; i al 


_{s al, alk 





sa, al, MeOH; 
v sl s eth, chl, 
bz, CS: 


ial 
shal;ieth 
4.43? al; 
16.420 MeOH; 
s gluc; i eth 
vs MeOH;sl seth 


vsal 





68.520 sl s al; seth 


sa; v sls NaOH 





ee ee ee eves een eee ee ie ee Ne ee ee 
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Solubility, in grams per 100 cc 





Other solvents 


sls al, eth 


.|i dil a; s HCN; 


v sls NaOH 


.|8 a; ial, et 


s HCl, HNOs; 
ial, eth 


.|s a; v 8l s NaOH; 


i NH,OH 


.|3 dil HNOs, dil 


H2SO,4; 8 d HCl 


.|8 8 


i al, eth, chl; 
sdila 
sa, chi, bz yxl 


.|d al, MeOH; 


8 liq NHa, eth; 
vs acet, bz 


.|s al 
.|s al 


sa 
amorph s a; cri a 


./s HCI 


.|v sls mina 


s,d conc a 


s HCl, HNOs 
sa; sls NaS 





vs 87% al; sls 
HNOs; i abs al, 
eth, chl 

sal, eth 

20.515 al; 16.46% bz 
20.617 eth; s chl 
glyc, KI; 24% eth 
23% MeOH 
20.1525 CS2; 
2.917 CCh 


..|s Na2S2Oa 
.|s al, eth, chl, CS: 
.|s al 


sal, eth, CS2, HCl 


.|s al, eth, HCl 


-|s al, eth, CCh, 


ac a, bz 
s al, eth 
da, alk 
d a, ak 


.|8 HxSOu; sl 8 acet; 


Crystalline form, Densit 
Synonyms and Mol. properties and el Melting Boiling 
No. Name ; spec. 
Formulae wt. index of z point, °C point, °C 
refraction gravity Cold Hot 
water water 
—$> als — he —+— 
Indium 
i10| chloride, tri-... {InCls. . 221.18 |wh pl, deliq...... 3.467 586 subl 300/volat 600 vs vs 
ill cyanide... In(CN)s TORT mW BEGG vec insta aso oad Rienarcaias he . /unstab 
il2 MUGIHE oe. SES. Ce 171.82 |col. [4.3925 + 1 1170+10 >1200 0.040275 
i13 | fluoride, trihydrate. .|InFs.3H20. BIRSE. OR eac sure oblee sell, cones .|—3H20, 100].... . 18.4922 net 
il4 fluoride, nonahydrate|InFs.9H20. 333.95 |wh need.. ld jal 8 d 
i15 hydroxide. . .|In(OH)s 165.84 |wh ppt .|—H20<150 |... fi 
il16| iodate...... . |In(IOa)s. aber NW ARROR apace eee eccevere calle acacars « -\d O67 iit caesar 
il17| iodide, di-. . InIe. BGS2GS) feast as : 4.71% 212 ae SEN | RE NS 1 Pent hs 
il8| iodide, mono-.......|InI. 241.72 |br red solid...... 5.31 351 Aap Gey last. sld 
i19 | iodide, tri- -|InIs... 495.53 |carmine red, or [4.69 210 .lv unstable/s 
yel cr 
i20| methylate .|In(CHa)s... 159.93 |eolcr.... ASSO Siey Mw Rocko chsvsecchs ld 
i21 | nitrate... -|In(NOs)3.3H20... 3548S) ph Geli gy cs or ets alle dtacceunatigs —2H20, 100\d vs- 
i22| nitrate... .. |In(NOs)3.44H2O... 381.90 |need, deliq....... —4}H20 d vs 
i23 | oxide, mon-... DRURY Fe irogetice-rsiiaye ants ASOD WISETO os rsverae onel Pay cre xara. ond leeks ce | eave ecaaras Car $1 hea cn. Pate 
i24| oxide, sesqui-. -{In2Os..... 277.64: |\redbrn; (h)'pa:yell7.179) | .osp nce aatan a. volat:850). Viniw , © 1))|.- enantio 
(c) amorph and 
trig 
i25| oxide, sub- In:O 245.64 |blk cr...........|6.99% siblivac® ) iiss aarp ous 
565-700 
i26| phosphide. SIRE sts ogni ces xs 145.79 |brittle mass met..}........... 1070 f 
i27| selenate... . |Ine(SeOa)3. 101120 . SSS aMCr GONG ner Lode codl irs ONS cre Manne ees, he ecu ealierinies cnet Wig Mle, chemo 
i28| selenide, ses«ui-. - |In2Ses. . . . 466.52  |bIk er, or soft dk 5.67% {xa sont CURE | Raeatsr casio | Side nines ote svete: 
scales 
i29| sulfate. . In2(SO,)s. . 517.83 |wh gray powd, SAS Soe Mn Bere oes: ls vs 
monocl pr, hygr 
i380] sulfate.............|In2(SO«)s-9H2O........| 679.96 |wh powd, hyer.. .|3.44 id 250 Bee Pilea: vs 
i31 | sulfate, dihydfate. . .|In2(SO«4)3. H2SO«.7H2O..| 742.01 [rhomber........]........... TOS TU alisceacoaadioeoes 
— H2SO,, 
ca 250 
i32| sulfide, mono-.......|InS.... 146-85 Suge Wee 6 Sue 5.18% 6924+5 subl'vaci850\). 654. sence 
i33 | sulfide, sesqui- . . |In2Ss. . 325.83 red cr or yel ppt..|4.90 1050 sublica:S50Ni 1 haf) |. cece 
in high vac 
ISLE BUINGE BUD=. nics, nsec oe. oles .| 261.70 |yel or blk need... . |5.8725 GES 5 Lies ecacseniceicd ee eee et [eee ree ee 
i35 sulfite, basic........ 21n03:38O2:8H2O)..... «| 892.59) | wher inahede a leas ada. —3H:O, 100/—8H:O, 260ji = |......... 
i386 | telluride, sesjui-....|InTe... 242.42 |dk met, shiny... .|6.297 GOGED © Uh iicse s ate ee erlleeeen Peal te eee 
i37 | telluride..... ..|IneTes. 612.44 |bl brittle cr......|5.78 667 Sit BP eld. oh ly eres 
138 |lodic acid... -|HIOsz.. 175.91  |col or pa yel cr 4.6299 d 110 286° 47389 
powd, rhomb 31016 576101 
i39 | metaper-.. ANE EO aera tele sonerctr ett 1 Ol sO luna COL tartare cess Nn rues .{subl 110 d 138 iste Bi axe oatanataes 
i40 orthoparaper- .|HslOc or H104.2H2O...| 227.94 |wh monocl, deliq.|...........]........... id 140 113 vs 
i41 |Iodine..... All fara : : ...| 253.809 |vlt blk met lust, /4.93 113.5 184.352 —|0.92920 0.0788° 
rhomb, 3.34 0.03025 
i42| azide..............|Iod(o)azide. IN3. TOSIOZ Si Velexprvactoteere | nents rall Menten cestrcetltericriy cette es sd 
i43 | bromide, mono-..... CBr geet es ak 206.81 jdk gray cr....... 4.4157° (42) subl 50 |d 116 sd 
144) bromide Stree. fo... IB. ec ac ee een SONG TOPIC cores isla Oa- cil ae creas SM rae ee ORR con gerne oe 8 Pend te meee 
i45| chloride, mono-(a)...|IC). 162.36 |dk-red need, cub, |3.1822° 27.2 97.4 eto FLL O ss) ere egce ar 
red br oily liq +Cl 
i46| chloride, mono-(8)...|/IC]............. 162.36 |brn red, rhombic |liq 3.244 13.92 74d TOO Nd hee a 
6 sided pl 
i47| chloride, tri-........ ICls. .....] 233.26 lyel brn, rhomb, [3.11715 LO [26 ates d77 sd 
red liq 
HAS pcvanidermty sree LON ae ou a seta t fein: P5220 2 Ma WHC rer eer tee eon ere errs eeetetall Mace ecatcumaced| (batiney aeepr. tan sls sls 
i49| fluoride, hepta-...... IDPs eee Sree to 259.89 |colcrorliq...... liq 2.8° 5.5 4.5 subl vs,d d 
i50| fluoride, penta-...... | 0 Of fore iiaten: Ceres -oh inert 221. OO COL liq icc. +: 3.75 9.6 98 d d 
i51 | oxide, di- (or tetra-) .|IO2 or I20u............] 158.90 |lem-yelcr....... 4.2% islowario: alse cen trss icc: d to 
rap 130 HIO:+I: 























ial, eth 





B-205 


No. 





i81 


i82 


i84 








Name 


Iodine 


(tetra-) oxide non-... 
lIodo platinic acid.... 


Iodous acid, hypo-... 
Wridiunae.c 5c os 
bromide, tetra-...... 
bromide, tri-........ 
GALDONY) risus rere at 
carbony];........:: 
carbonyl chloride... . 
chloride, di-........ 
chloride, tetra-...... 
chloride,tri-......... 
fluoride, hexa-...... 
iodide, tetra-........ 
LOGIMe REF ia sc) sss a 
oxalic acid.......... 
OXFIGE Oi tain sec 
oxide, di- hydrate... 
oxide, sesqui-....... 
oxide, sesqui-....... 
phosphor chloride. . . 
Selenide orice is hee 
Bullate tants ar ase oe 
BUG! Ai ogicsie ct 
sulfide, hydro-...... 
sulfide, mono-....... 
sulfide, sesqui-...... 
telluride i! c/s. 50 5 


Iridium complexes 


aquopentammine 
iridium-chloride 


chloropentammine 
iridiumchloride..... 

hexammine iridium. . 
chloride 


hexammine iridium 
nitrate 


nitratopentammine 
iridium nitrate 


| ORS (alge eroncinieite 
(II) acetate......... 
(III) acetate, basic. . 


(III) acetylacetonate 
(II) orthoarsenate... . 


(III) orthoarsenate.. . 


(III) orthoarsenite, 
basic 

(II) pyroarsenite.... 

arsenide 

arsenide, di- 
(III) benzoate...... 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 















































Crystalline form, onsty oF ; Solubility, in grams per 100 cc 
Synonyms and Mol properties and Melting Boiling 
Formulae wt index of gree: point, °C point, °C Cold nt 
refraction Cag : ot Other solvents 
ie water water 
Ses] — 
TOs ce Se 333.81 |whtrim......... 4.799% 300-3501 oer ce cee 187.4% |v s i abs al, eth, chl, 
CS:; sl s dil a 
TaOeoersakee acts, isa | COOL) vel OWE. NY Res sales ciscgcs.s- ste tare, oa ote rs leds] Gl (SRI 2 nce acl Amoi aryrcrecito co 
HeP tle. OBO! cn ese 1120.67 |blk, monocl, deliq)........... S100. pee Lk dibsatnkaess vs,d : ne Geen MOR reese sero 
Todine hydroxide. HOT. .143°91 ‘only an sol, yell to |s.icc hearts wet cleo ee wee oe d ee eR Saeed ane aa 
grayish 
[ieee oni, REARS Doane 192.20 |silv wh met, cub. . |22.421 2410 4527+100 |i i sls aq reg;ia, alk 
RrBr pee fe sine ayes SIT.84, bik, delia. 200. 5cb Ss pi tie ie PUI eatin. A has RAPE cA eae sal 
IrBr3.4H2O...... dull DOSsOO) \Olvegnm Cla rscaticjeial| i ciete tirishenets = SEA, « LOOUE 5.2 smels ee eus BY 8 hethey As ieece: 5 ial 
TF CO)8 cr cine Sree LO0S-48,. \wellioniia: wescae ria Trike) (al hi) Sema Mal Cpereinereertes| |S re ents! [> etre SK. s CCh 
(in CO2) 
Tra(CO)see rae sete 1104.93 lyel er ADL QAO 1 Pe ois a kono oak Nexe aeons iCCh 
(in CO2) 
Te(CO) Chyna se de 319.13." |eol meediag..- eat\lacn ee ai4O ry Pines are ad.  LSsageeee d HCl, KOH 
POU cates eaten eats 263:11. \bik grayer® § | Aveecpeee- Pirie ES eV) Lee See cara \ eae? Perea a = ia, alk 
(exist ?) 
1 ENO) Vie Roces SEAM e Pepa SEU 334.01 idk-brn, amorph, |.........:. d .|s d s al, dil HCl 
hygr 
1 LO) Cina nse See ans a 298.56  jolv-grn hex, or trig/5.30 763 O°” Tilt ps aac i i ia, alk 
IrFs. 306.19 |yel glass or tetr...|6.0 44.4% 53 d Cnn | sete ehemeneer (rere. 
Trlgacotseas Sarencaneae 699.82. ibiki. csnon.< TIC LOG!) Sanne erence i i ial,s KI 
I Bel Cote sic tee CMRP 2 BTR lone Rane ones tlhe eee [2D esl atic By Wart Ainicctecece sls 8 sls al 
HafIr(C204)s.xHO.... - wees pa yeliercse staal: eee + eo ae eee eee vs vs sls al; ieth 
TOs. .cctsecn esse e| 224,20 bls tetr or bl-er: 53.16 a 1900)" 1 ose ODODE ToS se ces ia, alk 
IrO2.2H20 or Ir(OH)«..| 260.23 indigo bl cr......]........... = DSO, BHO. cies. < ais ane i i s HCl 
IE OVS. a cee etn 432.40 |bl-blk (exist 7)... |) 22227 2.5 =O A400 TP loa ameens nn, Gee ee s H2SO,, h HCl; 
i alk 
TrOs; SEO oda eo erots || sielacwnane OLiVG; POOH Ae gas cia |itees era coarse Fe ae Ad tent ee Piet lc istortcnn sa, alk 
IrPsChi or FOO malVOl DE ocr sdeateste cll: ects a aareears d 250 sls d 100 sls,dal 
IrCls.3PCls 
Ur Ses arco stews oes 350.12 |dk gray er powd..|........... 1 BOOIOO: Fi crod eS c.9 callin wan. s Ae M aise ckeensle sls aq reg;ia 
(in CO2) 
Era(SO4)s@HsO! Oo acastele era cess VOL DES ert alae cap gee eee tee” MNS S| ee) ees eS era mS 
ifs eS eC 6 256.33 |br-blk 8.434 G00. eae MAN eee Aerts i. wt) ieee 8 aq regjia 
Ir(H8)3.2H0......... B27:45 choo br. gene gn +s Mara wees ct d or fi .|s HNOs 
TP Gstenieeieevctte anes DOB 26e IBI-DI Gray Ware ie ieuedl ches acas iat ie weiss ld A DP Wie cracecarerorets s KS,ia 
Sct ete momen F 480.59 |br-blk 9.64; LP cee, EAR rE gC idah emer ne s K:8, HNOs 
Wess sect sate te wate s'e iets 575:00~ |dk gray/crs...:.-. 9.5. fe Ste cate i i ia;sh aq reg 
{Ir(N Hs)sHs(H0)JCls. .| 402.54 |wh micro er .... .|2.474'? = EROOLOO ease anes ca 75% = {d ial, eth 
(Ir(NHa)sCl]Chz........ | 383.71 |pa yel, rhomb... .|2.681'%* dl ANE Glee COME a sls 8 i HCl 
[InN Hs)e]Clas vy saeco -ts'| 400;74 al col, rhombiwe. 45 .|2.daargene NE, PPR oe Go. nc.e BD) $94 EY os oii hed Ca Res 
(Ir(N Hs)6](NO3)s...... . 408.40 |col, tetr micro cr.|2.395"  |........... Ok ey a | Cn! (eo Te ee 
(Ir(N Ha)s(NOs))(NOs)2 | 463.37. |wh microcr .... 2.515 heat'exn™ | hi eaacans<t 0.28 2.5". he Ee 
SR Glicicriae tera dieniec a spell Oo.eaee IME IEt. OU yee eee 1535 3000 i i sa; i alk, al, eth 
Fe(C2Hs02)2.4H®.....| 246.00 {It grn need, io TM Milcce so anaes we. ~ Wh? ccisackll eee eee 
monocl 
FeOH(C2HsO2)2....... LOO Da: bested powd:. 2i.<cloc'. sc use Malte’ Kea chla oe eee a ee aes sa, al 
Fe(CsO2H7)s...........| 353.18 |rubyred, rhomb. .|1.33 en Mersin sls sls s al, acet, bz, chl 
Fes(AsO«)2.6H2O.......| 553.47 |grn amorph | rs 0 ernie i i s dil HCl; 
powd sls NHOH 
Nat. scorodite. 230.80 |grn, rhomb, 3.18 d fil i s HCl; i HNO; 
FeAs04.2H2O 1.765, 1.774, 
1.797 
2¥FeAsOs.FerOs.5H2...| 607.30 |br-yel powd......]........... Cs A Pe aS cleat amine’ AT ae Bonen ceg. s 4 8 a, alk 
OSA RO 6h pinelen.acinciarp!||-O&Ls Oe! | RRR Were stars siacsscel| ices uccreneeeteaeeee letra arce manne | eortar ciate re eres HE re 1) mene oie s NH,OH 
KAS sri praascseaacas ats |MAGUs7-um | ile onehan ae eee, 7.83 O20 es sees ota oleres Bl: B: Jorvh|\ 5.» «noxuilig’ alkene eke 
Arsenoferrite. FeAs:....| 205.69 |silv gray, cub... .|7.4 DOD Ase eabed Plc ve cabs | aT | Senee eS sls HNO;;i HCl 
Fe(CyHiO9)s. csc cc eal ALOZO BE po walle aes che stall sve cameron call ra edt nccat eae) | case evens a) | ieee tee sh al, h eth 
OES i Pitcitesner sted neurite 66.66:> |gray cr... a0... ... TL BLS eS, ee lee ct clea eae Be PEO OR, s HNOs, h cone 
HSO« 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 





No. 





Name 


Iron 
(II) bromide........ 
(III) bromide....... 


(III) bromide-, 
hexahydrate 
(IIT) cacodylate..... 


CEPIGSE Ts 5200s wes 
(II) carbonate. ..... 


(II) carbonate, 
hydrate 

carbonyl, ennea-.... 
carbonyl, penta-. . . . 
carbonyl, tetra-..... 
(II) perchlorate... . . 
(II) perchlorate 


hexahydrate 
oxychloride 


(II) chloride........ 


(II) chloride, 
dihydrate 

(II) chloride, tetra- 
hydrate 


(III) chloride 


(III) chloride, 
hydrate 

(III) chloride, hexa- 
hydrate 


(II) chloride, 
hexammine 


(II) chloroplatinate. . 
(III) dichromate... . 
(II) chromite 
(II) citrate 
(III) citrate........ 
hydroxide 


(II) ferricyanide..... 
(III) ferricyanide.... 


(II) ferrocyanide... . 


(III) ferrocyanide... 


(II) fluoride 


(II) fluoride, octa- 
hydrate 

(II) fluoride, tetra- 
hydrate 
(III) fluoride 
(III) fluoride, tetra- 





hydrate 
(II) fluosilicate..... . 


(IIT) fluosilicate.... . 
(III) formate 
(III) glycerophos- 
phate 


(II) hydrogen 





cyanide 


(III) hydrogen 
cyanide 


Synonyms and 
Formulae 


FeBrs or FeaBre...... . 
FeBrs.6H2O........... 
Fe[(CHs)2AsOg]s 


FesC... 
Nat. siderite. FeCOs... 


FeCOs.H:0 


Fe2(CO)s...... 


Fe(CO)s 


GCC are ce ces etek 


Fe(ClO,):... 


Nat. lawrencite. FeCle.. 


FeCh.2H20 


FeCh.4H20 


Nat. molysite. 
FeCls or FesCle 


FeCls.2}H:0 


BeCls:6HsO joan ccs sve 


FeCh.6NHs3........-.. 


FeCceHeO7.H........ 
FeCeHs07.5H20....... 
Nat. goethite. 

FeO (OH) 


Fes[Fe(CN)s]2(?)....-- - 
Berlin green. 
Fe[Fe(CN)s] 


Fe2[Fe(CN)s].......--- 
Fe«[Fe(CN)e]s 


FeF2.4H#O............ 


FeFs or Fe2Fs 
BeF's:4$HsO 5c oe 


FeSiFs.6H2O.......... 





Fe2(SiFs)s (exist ?)..... 
Fe(CHO2)3.H#®....... 
Fes{(CsHs(OH):2.PO4)s. . . 











Mol. 
wt. 


Crystalline form, 
properties and 
index of 
refraction 








grn-ye), hex 
dk red-brn, 

rhomb (?) deliq 
dk grn.. 


yelsh amorph 
powd 

gray, cub... 7.2... 

gray, trig, 1.875, 
1.633 

BMOMpPH. «ac cuss 


yel met cr, hex... 
vise yelliq....... 


dk grn lust cr, 
tetr 

wh or grnsh-wh 
need, hygr 

grn, 1.493, 1.478.. 


brn, rhomb...... 


grn to yel, hex 
deliq, 1.567 


grn, monocl...... 


bl-grn, monocl, 
deliq 


blk-brn hex 


dk yel-red, 
rhomb, deliq 

br yel cr mass, 
v deliq 


el, ew. genes sac 
red-brn gran 


brn-blk, cub 


whimier rhombs «||S..0o8 an ses 


red-brn scales... . 
brn, blksh, rhomb, 
2.260, 2.394, 


bl-wh, amorph... 
dk bl er 


col, trig, 1.361, 
1.385 

flesh col, gel..... 

red cr or powd... 

yelsh-grn sc or 
powd 


wh, rhomb....... 


brn-yel need 




















sae: Or | Melting | Boiling 
I ‘ 9, ; o, 
Seay point, °C point, °C 
4.636% li. Ce 
.|subl d . |B 
Matar 474 ¢ ecu ge ere ee 
A Sera ire Al Roe ener 6.67 
7.694 1837 i 
3.8 ae ONG eee 0.006725 
Sas Se Pode d Prac eat ely es 
2.08518 aSOM Mam || sare ccc i 
liq 1.45721 |—21 102.8749 i 
1.99618 di 140=150)- 1)". eee i 
Ae eee Be d>100 Reeth Lehr 
Laie, OO SERE d>100 97.89 
3.1 A 200RFS ET | ora ca arate eee. 
SG 670-674 subl 64.410 
OR ale aL iar a ee lt abe Sec 
AiG gh Uae RRLAT EY 1160. 129 
2.898; 306 d 315 74.40 
i, nipeWOlya 5. 34'2,9 15 56 Fe. wales Vas 
Laichiects cm tebe 37 280-285 91.9% 
DC Lope UP ie rena i, aif co ee ated bee ee 
2.714 Wie WA Pil oodier seen sicutiene vs 
erik cine RRs apa eRe? a) won 07.90 0s) 6pb [tw eristo, es hiare are & 8 
49720 gs RAL Ware eee gl ee i 
ac S50M(iRGHs)| oe cee sls 
PY, Senha cnegail We casi ceca acerak ake [iteosneeee ese aero sls 
4,28 = 11051361 Rope | ener ee 
ee ry: d Sere eli 
1.6017 d 100 d 430 (vac) |i 
Reoeeks tee d Aen aera 
4.09% > 1000K(2) il tenet sls 
4.20 (anh) |—8H20, 100]........... sls 
2.095 a See eae Oe oe at vals 
3.52 > 1000 Re 8 26s: series sls 
emma it, —3H20, 100\d sls 
1: O6iiady AAI. caer | eee Cakr at 128.2 
nis cdiilitel 5 eter atayh gareiee Mie ieee. ts [hte kre la eae wwe 8 
nahin Liisa Ope ehh ey si Gee Ait Mie Ls eee a a ae 8 
Et ee Oe, 8 tee 50% 
1.536, 190 ee 9. ovine ee 8 
pert tee d 50-60 ee ee 














vs 


415,510 


535.710 


Solubility, in grams per 100 cc 







Other solvents 


8 al; sl 8 bz 
s al, eth, sl s NHs 


8 al, eth 
sls al 


sa 
8 CO: sol 


8 a, CO: sol 


v sls al, MeOH; 
d HNOs;ia 


.|s al, eth, bz, alk, 


conc H:SO. 
8 org solv, conc 
HNOs h H2SO4 


i eth 


s al; sl 8 acet 


vsal, MeOH, 
eth; 6318 acet 


v sal, eth 


s al, eth 





s HCl, H2SO,; 
ial, eth 


sa;ial, eth 


s HF, a; i al, eth 
sa; sls al, eth 


8 a; ial, eth 
i al 


vals al 
ial 


vs al; sa; i acet 





veal;ieth 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 














Crystalline form, Wenaty or 7 
Synonyms and Mol. properties and Melting Boiling 
No. Name Formulae wt index of Lied point, °C point, °C 
3 gravity 
refraction 
2S 4 a 
Iron 
1139 (II) hydroxide...... Fe(OH):.. 89.86 |pa gern hex, or wh |3.4 d 
amorph 
i140 (III) hydrosulfate.. .|Iron(ic) tetrasulfate. 642.08 |wh to pink powd, |2.172 —6H20, 80 
Nat. rhomboklas. 1.533, 1,500; 
Fe203.4803.9HO 1.635 | 
i141 (iDnodate..... =... Fe(1Os)a 580.55 |grn yel powd..... 4.804 d 130 
i142 (II) iodide.... Ben a (Site) Cie ems re ope 309.66 |gray hex, hygr...|5.315 red heat 
i143 (II) iodide, tetra- Fel2.4H20..... 381.72 j|gray blk cr, deliq. |2.873 d 90-98 
hydrate 
i144 (TIM actate ircssise aed Fe(CsHsO2)2.3H20.....| 287.96 |grn-wh cr or ld 
powd 
i145 (III) lactate........ Fe(CsHsOs)s...........] 323.06 |br, amorph, deliq oly 
i146 GID imalate....... 3/Fes(CabiOs)s.. o 5.540% 507.91 |br scales, hygr...|. 
i147 | methanoarsenate....|Fe(CHsAsOs)s......... 525.60 jredsh br lustr 
scales 
i148 | (II) nitrate.........]Fe(NOs)2.6H20........| 287.95 |grn, rhomb... 60.5 i 
i149] (III) nitrate. . ..|Fe(NOs)s.6H20... 349.95 Jcub....... RI [oat aes mle Fa) d 
i150] (III) nitrate...... .|Fe(NOs)3.9H#O........ 404.02 |col-pa vit, 1.684 47.2 d 125 
monocl, deliq 
i1510|9 mitride.o 8... Scott: PeiNWR he nc ces 237130 ale Bes ee 6.57(2) se 
i152 nitride.............|FeaN or FeN2..... Res BASHA ENG ieseeie cance nited kelsosa) d 200 frase : 
1153 | nitrosyl carbonyl... .|/Fe(NO)2(CO)2......... 171.88 |dkredcr........|1.56 18.5 d 50, 110 
i154] (III) oleate.........|Fe(CisH3O2)s. . . 900.23 /br-red fatty i 
lumps | 
i155) (II) oxalate......... FeC20.u.2H20..........| 179.90 |pa yel, rhomb... . |2.28 d 190 | 
i156 (III) oxalate...... . » |Fee(C204)3.5H2O0....... 465.83 lyel micro cr powd|.... .|d 100 
i157| (II) oxide..........|Nat. wuestite. FeO..:.| 71.85 |blk, cub, 2.32... .|5.7 1420 
i158 (III) oxide.........|Nat. hematite. Fe2Os...| 159.69 |red-brn to blk, 5.24 1565 | 
trig, 3.01, 2.94(Li) | 
$159!) OX00O swine nies Iron ferrosoferric, nat. 231.54 |blk, cub or red- [5.18 d 1538 
magnetite. FesO,4 blk powd, 2.42 
i160 (III) oxide, hydrate |FexO3.xH.O...........J......... red-brn amorph_ _|2.44-3.60 all H2O, 
powd or gelat 350-400 
i161 (JI) orthophosphate. .|Nat. vivianite. 501.61 |wh-bl, monocl, 2.58 | 
Fes(PO«)2.8H20 1.579, 1.603, | 
1.633 
i162 (III) orthophosphate. |FePO..2H»O.... 186.85 |pink, monocl.... . 2.74 d 
i163 (III) pyrophosphate |Fes(P2O7)3.9H2O.......| 907.36 |yel-wh powd..... os ; 
1164; phosphide, mono-.../FeP..................| '86.82 |rhomb...,.......|6.07 (5.2%) 
i165 (di-)phosphide....../FeeP.................]| 142.67 |bl-gray cr or 6.56 1290 
powd 
i166 (tri-)phosphide..... . Blog Penta Sean aaa 198.51 |gray....... pa Gare 1100 
i167 (III) hypophosphite..|Fe(H2PO2)s........... 250.81 |wh or gray-wh ld ; 
powd | 
i168 (II) metasilicate..... Nat. gruenerite. FeSiOs| 131.93 |gray-grn, rhomb, |3.5 1146 
1.672, 1.697, 
1.717 
i169 | orthosilicate.... ..|Nat. fayalite. FexSiO«..| 203.78 |col, rhomb...... .|4.34 1503 (?) 
i170 | silicide....... Bae) ) Ves Ror eeetaeerpre re 83.93 lyel-gray, oct.....|6.1 se 
i171 (II) sulfate... .|Nat. szomolnikite. 169.96 Joff-wh, monocl.. . |2.97025 
FeSOu.H20 
i172 (III) sulfate........ Fe2(SO,4)s.... 399.87 |yel rhomb, hygr, |3.09738 d 480 
1.814 
i173] (II) sulfate, hepta- /Nat. melanterite. 278.05 |bl-grn, monocl, 1.898 64 —6H:0, |—7H20, 300 
hydrate FeSO.u.7HO0 1.471, 1.478, 90 
1.486 
i174 (II) sulfate, penta- |Nat siderotil. 242.02 |wh, tricl, 1.526, [2.2 —5H20, 300 
hydrate FeSO..5H20 1,536, 1.542 
1175 (II) sulfate, tetra- FeS0O4.4H2O.... 224.01 |grn monocl pr, 2.23-2.29 
hydrate 1.588; 1.535 
i176 (III) sulfate, Nat. coquimbite. 562.01 |rhomb, deliq, PB —7H20, 175}. 
enneahydrate Fe2(SO.)s.9H20 1.552, 1.558 
il77 | sulfide, di-..........|/Nat. pyrite. FeS:. . .| 119.98  lyel, cub... 15.0 1171 Bp 
i178| sulfide, di-..........|Nat. marcasite. FeS:...| 119.98  |yel, RHO yet ss 4.87 tr 450 d 
179)" LI) sulfid@snans a. Nat. troilite. FeS. . 87.91 |blk-brn, hex. ..../4.74 1193-1199 |d 
i180 GED sauliide: 2... pes eles... eaten eer 207.87 |yel-grn... vs AS d 
i181 (II) sulfite..........|/FeSOs.3H20....... 189.96 |grnsh or wher...|.... d 250 
1182| tantalate!:... 0... .|Nat. tapiolite. 513.73 {It brn, tetr, 2.27, |7.33 
Fe(TaOs)2 2.42 (Li) 
i183} d@-tartrate.........:|FeC«HiOc.............| 203.92 |whor....... 
i184] (II) thiocyanate..... Fe(SCN)2.3H2O.......| 226.06 |grn, rhomb...... ld 
1185 (III) thiocyanate... .|/Fe(SCN)s or 230.09 |blk-red, cub, deliq 
Fe2(SCN)6 
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Crystalline form, Densit: Solubility, in grams per 100 cc 
No Nanie Synonyms and Mol. properties and YOR Melting Boiling 
, Formulae wt. index of BHED: point, °C point, °C i. a A |) 
7 gravity Cold Hot 
refraction aati ree Other solvents 
Iron 
i186 (II) thiosulfate. ..... MeSsOacBHsOs co as csn coll BESOO ignmien) deliqg a svsrsilicc siete sce cseualllets ease va d veal 
i187 tungstate....... NGS. Tertenite.: REV Eda., | sneee”. (OBEN, SRO KEN ss TOE Oe ees sag 5 10 w Necspreceeace rracacedn. sco ae aoa allarera ale wma aE me wanln be nuaaos oad 
i188 | metavanadate.......|Fe(VOs;)s.. .| 352.67. |grayish-brn powd.|...........]..... isd dienes pee. Wbaerer gine 8 a;i al 
kl |Krypton..... LG sree .| 83.80 jinert gas........|gas 3.736g/1|—156.6 —152.30+0.10)11.0° cm? |4.67 cm? |. . 
liq 2.155 at 6.0% cm? 
— 152.9 
ll |Lanthanum.. le a, * .| 138.91 |wh met, tarnish |a 6.194, 920 3469 d d 8 min a; i conc 
in air, a: hex, B 6.17 H2SO4 
B: cub above 350 
12| acetate..... : ...|/La(C:HsO02)3.14H20 . <1 0 Ly Gal ASRS e SR aS era sal ANP ear acante = meng .  |16,.882 Eee ae (he i oes 
13 | boride, hexa-........j/LaBs...... J .| 203.78 |purp met cub... .|2.61 2210 d i i i HCl 
14 bromate..... ...|La(BrOs)s.9H®O.. CEN OBARET MMO DE icinsitcayselh soastec satanic —7H2#, 100/28.5'6 per crac eee a ial 
15| bromide....... ..|LaBrs.7H:O0 SW BOaTS: | NOOL OF cases cs cateas 5.05725 78343 1577 vs -......-|v 8 al; i eth 
anh anh 
16| carbide..... ws WHR ARGAR are oc 1G2.08. Wel Cronica 2 te, Sverre a Miners cimeemaner d d s H2SOx; i cone 
HNO; 
17| carbonate. MP aftids COS OLIGO cco cis!| GOIN MWh sack acces acOmaee nek nae a otilitayme nes verti i 8 dil a; sls aq 
CO:z; i acet 
18| chloride... LaCls..... ..| 245.27 |wh cer, deliq..... . 13.8422 860 >1000 v8 d v sal, pyr; 
i eth, bz 
19; chloride, hepta- LaCh.7H0 seve) Sele8 wh, triel, bygre:. i. 2.2. eye | ne | Pesaprene ieee. vs vs veal 
hydrate 
110| hexaantipyrin per-  |{La(CuHi2N20)].(ClO«)s |1566.65 col, hex cr.......)..... Ai 290-205. Gllice testa D500 lls 2 ayaa ee ec eet Renee 
chlorate 
lil hydroxide........../La(OH)s..... Ser BOL OSis UW DOW) tetinortrerl|c hee cna meee 8 CP seta eac es } Gita |lieee senna tr 8a 
112] iodate..............]La(IOs)s..... ww OOSG2 suCOl,;CDe eh amie ck sellers setae ie tpto rie || ea. 1h (roca | Recertetinaantae| | concen contre ated 
113 | iodide..... : Sorel | 8 Ceres ane : _.....| 519.62 |gray-wh, rhomb, [5.63 77 O me ee OE sore 1 git Momma | [PaOnerrereeerans 8 acet 
hygr 
114| molybdate..........|La:(MoO.)s. - I STROOD en COLE ce seein pt a8 4.7716 4G ECS be meg | | arta Betereteantr 6 0:001'7925 110.0033) ite eee ie ens 
115] nitrate.............|La(NOs)1.6H2O........| 433.02 |col cr, deliq, tricl.|.........../40 d 126 151.126 vs v sal; s acet 
PIG MC OXMIBtO. 3 )3.0= 32). 3 sfisas(C200)s OHO: =) 704.02) where sas le eo. 2. ty P| baie) Fi Darron e oe. fh Ba 0.000087 |......... s mina 
liz] “oxides. .°..:- _.....|Lanthana. LazOs.......| 325.82 |wh rhomb, or 6.5115 2315 4200 0.0004 = |d sa, NHC; 
amorph i acet 
118)| “sulfate. ..-..-- ~---/|hax(SOu)s.25...--.-...: 566.00 |wh powd, hygr.. .|3.6015 d 1150 ee aeen leo) 0.6910 sl s al; i acet 
119| sulfate, hydrate..... La2(SO4)s.9H......-.. 728.14 |col hex, 1.564... ./2.821 d white heat)... . 40, .+- 3.89 0.8710 sl s HCl; i al 
120| sulfide...... eral WieteSg=- era; eich ...| 374.01  jred-yel cr, hex... ./4.911" 2100-2150 |........... d d 88 
vac 
121 |Lead...... Fn ee Loa SON eRe ae Cates 207.19 |silv-blsh wh soft |11.3437'¢ 327.5 1744 i i s HNOs, h cone 
met, cub, 2.01 Ra-Pb H2SO« 
11.2882 
UPb 
11.296016 
122| abietate......... -|Pb(CaHwO2)2.. . . IVRIOAO™ librmyuppelotan | ilk secre cart tlie tee ncs cto gcchl | asec Maer CE Dd ay 0 P| Me Lane bee ace be, 
yelsh-wh powd 
123 | acetate........--.-. IPE(CsEOs) sce nc cell) S2U. 28s WWDCr sc psec 3.25% B80 TT TG Waleteeeccs¢ 44,320 221% s glyc; v sls al 
124| acetate, basic.......|Pb2(OH)(C2Hs02)s..... GOS 52 Suh oo ea ce tera terete roel 6 amnesty vs Aeterna ofl Wey 
125| acetate, basic....... Pb(C2Hs02)2.3PbO.H2O.|1012.86 |wh powd..... mbes Acne CRC Gslioe GN MRA). Oconee ol Monauenenro| basa gaa ntDe Swe eet CE AS ES ies 
126| acetate, basic....... Pb(C2Hs02)2.Pb(OH)2.H#O wh, monocl....-.)......-5 Pee ae tear pit oil aiiie nian conte at ei | Keveeeerig ten. oer vsal 
584.50 
127| acetate, decahydrate.|Pb(C2Hs02)2.10H#....| 505.44 |wh, rhomb cr. .. .|1.69 Fy ai ea eon Art 8 8 ial 
128| acetate, trihydrate...|Sugar of lead. 379.33 |wh, monocl, 2.55 —H2#O,75 |d 200 45.6115 20010 ial 
Pb(C2HO2)2.3HDO B 1.567 
129| acetate, tetra-....... Pb(C2Hs02)4..........| 443.37 |col, monocl..... . |2.228"7 175 Meese RAR CC tienes dal;schl,haca 
130| dtantimonate....... PbsSbO7 oe een 2O9L8S Nak yelipowds coentG272 9 Pet cee Sere nerele i i v sls HCl 
131| orthoantimonate..... Pbs(SbO.)2..........--| 993.07 Jor-yel powd..... .|6.587 Fe ton ae i v sls HCl 
132 | orthoantimonate.....|Nat. monimolite. 993:07 lorange:powde:11G:58¢ Wek ws cers abies aac i ae aeeaivdilta’ 
Pb3(SbO«)2 
133 | metaarsenate........|Pb(AsOs)2..........--| 453.03 |hex Cab) ices: ca AEs es as es 4 d d s HNO; 
134| orthoarsenate........ Pbs(AsOu)2............| 899.41 |wh cr, v pois..... 7.80 TOAD Male |i|Pucecusncen vals a -|s HNOs 
d 1000 
135 | orthoarsenate, di-....|Nat. schultenite. + 347.12 |monocl leaf, 5.79 d 720 —H2, 220 |i sls s HNOs, caust alk 
PbHAsO. a 1.90; y 1.97 
136 | orthoarsenate, mono-.|Pb(H2AsO,)z........-. 489.06 |tricl, 1.74, 1.82... |4.4615 d 140 ater okes a aR tare: s HNO; 
137| pyroarsenate........|PbzAs.O7...........-- 676.22 \rhomb, 6 2.03... .|6.85;s 802 at ennai 1H d s HCl, HNOs; 
iaca 
138| metaarsenite........ Pb(AsO:)2............| 421.03 |wh powd........ 5.85 f Pieters eed 5 Rete eeee - fil pesca or s HNO: 
139 | orthoarsenite........|Pbs(AsOs)2.2H#...... EMER WN UPOW Glee aka cesH|OsGOn Men URN aie avineoetrtstel | ruetoie oc oeruseray Tics Ween cco cme s alk, HNOs 
M40} eBid c.. 625 ice PBN) 9 ceo eases whee 291.23 |col need, or powd.|...... roel deces afetacertn oe ROE SSOP 0.02318 0.097° vsaca;i 
NH.OH 
141| metaborate......... Pb(BO2)2.H®.......-- 310.82 |wh cr powd..... .|5.598, —HOy 160) feces i i |sai i alk 
anhydr 





























PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 























Crystalline form, Densit Solubility, in grams per 100 cc 
Synonyms and Mol. properties and Gee on |) Meltings Boiling 
No. Name ; spec. i B : Re 
Formulae wt. index of i point, °C point, °C Cold Hot 
refraction SEE i Other solvents 
water water 
——_+— es! + 4 + 
Lead 
142 borofluoride....... TRASO EY Wan ace oe 380: 80) lor preside ac 5 ether fe age tics corks geal fey GIRS Reet | eae Ais i een ee oe ae dal 
143 | bromate............/Pb(BrOs)2.H0. 481.02 |col, monocl...... 5.53 Oe TSO) meme) i tse cee . |1,3820 BR ed eee 
144 bromides jac cis: Pb Brac. 367.01 |wh, rhomb 6.66 373 916 0.45549 4.71100 sa, KBr; sls 
0.844120 NH3; i al 
145i) butyratenn an... 46. Pb(C4H702)2. .. 381.39 |col scales, pois. . ..|90 i i s dil HNO: 
146 CADLAVE:. casa sade os Pb(CioHi802)2. . 549.71 . {103-104 i 1 0.002929 eth 
147 éaproate hc. o.00- nt (PB(CeH nO) sk enw) 8750. ols Sere BR (crt nt eer Aes co emewee ef |AL aeers .|1.0925 eth 
148 caprylate...........|Lead octoate. 493.60 wh leafavnuratornen .|83.5-84.5 i i s al; 0.0938 eth 
Pb(CsHsO2)2 | 
149| carbonate........../Nat. cerussite. PbCOs | 267.20 |col, rhomb, 1.804, |6.6 d 315 .|0.000112° id sa, alk; i NHs, al 
2.076, 2.078 | 
150 | carbonate, basic.....|/White lead, hydro- 775.60 |wh powd, or hex..|61.4 id 400 | lil i sl s aq CO2; 8 
cerussite. | | HNO;; i al 
2PbCO3.Pb(OH)2 | 
151 cerotate... 6 os. «n|Pb(CxeHanOr2......---| 998.57 |whneed........-|... 113 ee ee ee . ji al, eth; s bz 
152°} chlorate, ........ ..|Pb(ClOs)2............,. 874.09 |wh monocl, deliq . |3.89 d 230 v8 Semen) e)) 
153 | chlorate, hydrate... .|Pb(ClOs)2.H20........ 392.11 |wh, monocl, deliq.|4.037 d 110 (151.398 17180 sal 
154 | perchlorate.... .. |Pb(ClO«)2.3H2O ...+| 460.14 |wh, rhomb.......|2.6 d 100 sy . 499,725 pe ee 
155 chloride............]/Nat. cotunite. PbClze ..| 278.10 |wh, rhomb, 2.199,|5.85 501 95076 |0.9920 3.34100 sl s dil HC1,NHs3; 
2.217, 2.260 | i al; s NHi salts 
ISG) eohioride: etraqse ws EDOM. ocr. a we rte at 349.00 |yel oily liq.. 3.18° —15 expl 105 ld (Ch) d s conc HCl 
157 | chloride, sulfide.....|/PbCl2.3PbS....... 995.86 |red..... : ji d da, alk;idila 
158:|) chlorite. © os es: Pb(ClO2)2.....- ..| 342.09 |yel, monocl. . eee .jexpl 126 5 ae . |0.09522 0.4210 s KOH 
159 chromate...........|Nat. crocoite, iheane 323.18 /yel, monocl, 2.31, |6.125 844 \d 0.00000582|i sa, alk; iaca, 
yellow. PbCrO. 2.37(Li), 2.66 | NHs 
160 | chromate, basic...../Chrome red. 546.37 |red cr powd... 6.63 | li i sa, alk 
PbCr0u.PbO | 
161 chromate, basic...../Pb2(OH)2CrOu......... 564.39 |red amorph or cr. |6.63 |920 } i li s KOH 
162 dichromate........-.|PbCr2Q7.. es ne t2o. LS ei ReGen rien ld sa, alk 
MGS citrate chee. « Pba(CeHsO7)2. 3H.0. are 1053.82 |wh er powd.. ; .|8 fee v sisal 
164] cyanate...........- PE(OON) 201 se ee le2Ol, 22) siwhoneedas alo wld oli isl geo | ee ee 
165| cyanide........... EYEE. s anaces sere 250.23 , lyelab-wh pawd, |sls is s KCN 
| | 
pois | 
166| enanthate......... Pb(CrHiO2)2...... 465.55. |wh leaf........ Jou.5 . Isls lial 
167 | ethylsulfate........ Pb(C2HsSO,)2. 2H... 493.57 [col liq, pois... . HS ate | Dg | er aren eee ee 
168| ferricyanide.........|Pba{Fe(CN)6]2.5 (or 6) 1135.55 |blk-brn to red, —H20, | sls s,d100 |s alk, HNO: 
H20 monocl pr | 110-120 d | 
169 ferrite. . Pe Pp BecOaeteccei-cawse 382.88 {hex oe erat: -|1530 d,.725 |.. | 3] a |e ciskataeenet eae neme vee 
170 lartecvanide. ete, Pb2Fe(CN)s 3H20. 680.38 |yelsh-wh powd Ae Vee — HO, 100 | i | at 8 80. 
171 fluorides... 1. ssel(PbE2. . 245.19 |col, rhomb, pois. .|8.24 1855 11290 |0.06420 | .|s HNOs; i acet, 
| | NH3 
172 fluorochloride...... Nat. matlockite. PbFCl| 261.64 |wh, tetr, 2.145, 7.05 [601 [0- 03725 /0.108110 
2.006 
173 | fluosilicate...... .|PbSiFs.2H20. 385.30  |col, monocl d , lv-s 
174| fluosilicate, tetra~  |PbSiFs.4H.0.. 421.33 |col, monocl d<100 | 
hydrate 
175| formate... Pb(CHO2)2.... 297.23 |wh, rhomb, lust, |4.63 d 190 11,615 |2Q100 ial 
1.789, 1.852, | 
1.877 
176 hydride, di-........ Jade) 5 sea mc 209.21 |gray powd d 5 Hy et | Sear fh bet as. . 
177 hydroxide. . Pb(OH):2. 241.20) |wh, amorph d 145 (0.01552 Isls sa, atk: iaca 
178| hydroxide...... Pb2O(OH)2 or 464.39  |wh cub, or amorph|7.592 ld 145 (0.014 sls s alk, ac a, HNOs 
2PbO.H2O powd, pois | 
179| iodate.... ..|Pb(1Oa)2... 557.00 |wh 6.155% d 300 0.00122 0.00325 sl s HNOs; i NH3 
180 | paraperiodate. . HIPDHIOSs. . 415.10 |wher d 130 ji i s dil HNO: 
181 paanaasats, PbHIOs.H20 433.11  |amorph —H:0, i i sl s dil HNOs 
ydrate 
182 iodide, basic. . ..|PbI2.PbO.H20 702.20 |rhomb er 6.8320 d 100 2s Aig UPR 
183 iodide,di- .. .|PbI2. 461.00 |yel hex powd, pois|6.16 402 954 0.044° 0.411% s alk, KI;i sl 
0.0632¢ 
184| iodide, mono-......./PbI....... 334.09 |pa yel d 300 0.1 
185 | isobutyrate.. .|Pb(CaH702)2. . 381.39 |wh pr <100 /9.118 se lle ein Ce 
186 | lactate...... Pb(CsHsOs)2 385.33  |wh er powd, s .-|s hal 
187 | laurate... .|Pb(Ci2H2s02)2. 605.82 |chalky wh powd 104.7 0.00935 . /0.00825 al; 
: 0.00745 eth 
188 | lignocenate..... .|Pb(CuaHa7O2)2. 942.47 |wh powd 117 i .lv sh bz; sls al; 
ieth 
189 | malate.... _.|Pb(CaHiOs).8H20 393.31  |wh powd. sls , Iv sls al 
190 | melissate.... .|Pb(CaiHeiO2)2. 1138.85 |wh powd ./115-116 i i s boil tol, ac a; 
sls h bz, chl; 
ial, eth 
191} molybdate.......... Nazamidinnite 367.13 |col-It yel, tetr pl ./6.92° 1060-1070 Ai d cone H2SOq; 
004 : 
sa, KOH; ial 
192 myristate....... .|Pb(CisH2702)2. 661.93 |wh powd... .|107 . }0.00535 0.0065° 0.00425 al; 
0.01015 eth 
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PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 





Crystalline form, ‘ 
N Synonyms and Mol. properties and Depsity, or 
fate Formulae wt ind f Bree 
ex 0 ; 
refraction gravity 
SSS L 
Lead 
2-naphthalene- Pb(CiwH7S8Oa)2.........| 621.65 |wh er powd, pois.}. . 
sulfonate 
nitrate.............|/Pb(NOs)2... 331.20 |col, cub or monocl,|4.532° 
pois, 1.782 
nitrate, basic.......|/Pb(OH)NOs. . 286.20 |wh rhomb cr.... .|5.93 
nitrite. ... . .|83PbO.N203.H20.... 763.60 |lt yel powd......].... 
oleate...... .|Pb(CisHss02)2. . 770.12 
oxalate... WPbGsO4 2 2 ster 295.21 |wh powd........ {5.28 
oxide-, di. .|Plattnerite. PbOs... 239.19 |bz, tetr, w 2.3(Li) |9.375 
oxide, mono- .|Litharge. PbO 223,19 Viyel, tetris. ...5. + (9.58 
oxide, mono-. Massicot. PbO 223.19 |yel, rhomb, 2.51, |8.0 
2.61(Li), 2.71 
oxide, red. . .|Minium. Pb3O4 685.57 |red cr sc, or 9.1 
amorph powd 
oxide, sesqui-. .|Pb20s 462.38 jor-yel powd, ||........ 
amorph 
oxide, sub. . Pb2O..... 430.38 |blk, amorph.... ./8.342 
oxychloride... . PbCh.3PbO O47-BG FP lWeldamertom ronnie | hi macs 
oxychloride. . |Cassel yellow. 1840.42 lyel cr, or powd...|........... 
PbCk.7PbO 
oxychloride . |Fiedlerite. | 797.40 |monocl, 1.816, 5.8820 
| 2PbCh.PbO.H20 2.1023, 2.026 
oxychloride... .|Nat. laurionite. 519:29 Ishomb.... ....... -|6.24 
PbCl:. Pb(OH)2 
oxychloride. .|Matlockite. PbCle.PbO.| 501.29 |...... 
oxychloride.........|Nat. matlockite........] 519.29 |wh, tetrag, 2.04, 7.21 
PbCh. Pb(OH)2 2155215, 
oxychloride. . .|Nat. mendipite. 724.47 |yel, rhomb, 2.24, |7.08 
PbCh.2PbO 222k 
oxychloride. . . .|Nat. paralaurionite. 519.29 |col to wh, monoel |6.05'5 
PbCh. PbO. H20 pr, 2.146 
palmitate. .. ..|Pb(CisHaiO2)2 -.. - - 718.04 |wh powd........ 
phenolate... .|Lead phenate, lead 317.30 |yelsh-wh powd.. 
carbolate. 
Pb(OH)OCcHs 
phenolsulfonate . .|Lead sulfocarbolate. 643.60 |wh lustr need. 
Pb[CsHs(OH)SO3)2.5H 
metaphosphate. -|Pb(POs)2.. sf COONS HOOIER sauce ee v5 BAF cde gees 
orthophosphate Pba(PO.)2.... 811.51 |col or wh powd, |6.9-7.3 
hex, 1.970, 1.936 
orthophosphate, di-. .|PbI1POs... 303.17 |rhomb..........|5.661% 
orthophosphate, Pb(H2PO.)2 401.16 |need.. 
mono- 
phosphide.......... iPbEs.- 362.06 |blk unstable, 
inflam 
orthophosphite. . . PbHPOR. 2. ; OST whi powdecaen. s.ilcae ee 
picrate.............]/Pb(CeH2N307)2.H20. . 681.45 lyel, need... . [2.83120 
proprionate, tetra- ..|Pb(CsHsO2)«. . - 409.480 * IeOlIGia cece sas sil meron 
pyrophosphate... ...|Pb2P207.... 588.32 |wh, rhomb...... . |5.82¢ 
pyrophosphate, Pb2P207.H20. . 606.34 |wh, rhomb..... 
hydrate 
selenate... PO SeO eee dota eee 350.17 |wh, rhomb C3Ta 
Selenide foie nics, 3": Nat. clausthalite. PbSe | 286.15 |gray, cub..... 8.1015 
metasilicate...... .|Nat. alamosite. PbSiO3.| 283.27 [col or wh, monocl |6,49 
orthosilicate, di-.....|Nat. barysilite. 582.55 |wh, trig, 2.070, 6.707 
Pb2Si207 2.050 
SUGATOUE foie acs 35 PH(CisHuO2)ee0-2<cr4-| abo lwhipowd lic. indica: 
sulfate.............|Nat. anglesite. PbSO«. .| 303.25 |wh, monocl, or 6.2 
rhomb, 1.877, 
1.822, 1.894 
sulfate, basic........ Nat. lanarkite. 526.44 |wh, monocl, 1.93, |6.92 
PbSO«. PbO 1.99, 2.02 
sulfate, hydrogen... .|Pb(HSOu)2.H20...... | 419.34 |wher..... 
perorydisulfate......|/PbS20s.3H2O....... 7 Ae See ae | vt ee re 
sulfide.............|/Nat. galena. PbS...... 239.25 |b] met cub, 3.921. |7.5 
BULGE PEE aE DOO saa tae schon cous comeWh DOW ene tinere leks Rte co 
tartrate, dl-.........|PbCsHsOc...-........| 355.26 |wh cr powd..... .|2.5319 




















.|d 








Melting Boiling 
int, °C int, °C 
poin point Cold 
water 
i 
d 470 . [37.659 
56.5° 
d 180 - |19.419 
.lvs 
okie Suse (cbse anit Ailp 
d 300 . |0.0001618 
d 290 -|i 
888 -|0.001720 
. 0.002322 
d 500 fi 
d 370 ay 
he Bs ica te i 
Leone ela See EH oe 0.005618 
PA ok ciate abate Gor uel i 
TORRES Oy iM Goll Sarr semeeyr gene al Sa cawstyr iets 
a fllepeles eras ores ccell Patera sah 
Gco2aA i eysenra sey 0.009518 
693 Nt 
WU ears ean lleas cimehe 7 
112.3 0.005% 
AS CEs ah 
-|s 
SOOCH) ed Paige colecxetees| [See aeteeeetann 
1014 . |0.0000142° 
en Biro aortas 
.|d 400 (vac) ld 
Sah i 
— HO, 130 |expl 0.8815 
SZ ce Pleat scneagite eae one eee tetera 
Py ee ea i 
“(S06 @mMhy Gk |p cea <i cows i 
d fi 
1065 aun 
BOGe oo eee Lilleaitere sek oi 
lige eta 
115.7 - -/0.0535 
1170 - 0.004255 
ra ag MN hostectact oye 0.0044° 
{0.000118 d 
es .lvs 
TO gS WF I arasig as micumnite 0.0124420 
eee i 
SS ic kee he alerts ors 0.002520 





Hot 
water 


127100 


0.065 
0.0056 


0.007410 








Solubility, in grams per 100 cc 






Other solvents 


.|s al 


8.7722 43 % al; 
s alk, NHa 
sa 


..|s dil HNOa 
. |6.462 eth; 8 pet 


eth; sls al 


.|s HNOs; i al 


s dil HCl; sl s 
ao a;ial 

s HNOs. alk, Pb 
acet, NH«Cl, 
CaCl, SrCle 

s alk 


s HCl, acet a; 
ial 
da 


s alkalies, hot 
cone HCl 
s alk 


s alk 


s HNOs, alk; 
iaca, al 

s HNOs, alk, 

NH.«Cl 

s alk, dil HNOs, 

h cone HCl; 

iacet a 

ddila 


s HNOs, KOH 
s HNOs, KOH, 
NasP207 


s conc a 


0.005'45 eth; i al 
s NHi salts; sl s 
cone H2SO4; i a 


sl) s H2SOu 


sl s H2SO4 

sa;ial, KOH 

s HNO: 

s HNO:, KOH; 
ial, aca, NH«ac 
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PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 





No. 


1139 
1140 
1141 


1142 


1143 
1144 
1145 


1146 
1147 
1148 


1149 


1150 


1151 
1152 


1153 
1154 
1155 
1156 
1157 
1158 
1159 
1160 
1161 
1162 
1163 
1164 
1165 
1166 


1167 


1168 


1169 


1170 


1171 


1172 





Name 


Lead 
dithionate.......... 
thiosulfate.......... 
metatitanate........ 


Pelride ss iis cc cess 


thiocyanate......... 
tungstate... . ccn..05 
tungstate...........- 


metavanadate....... 
Lithium............. 
acetate.n0. 6. 6s nace 


acetylsalicylate...... 


metaaluminate...... 


aluminum hydride... 


antimonide......... 
orthoarsenate........ 
BLIGG =. she cae 


benzoate 
metaborate......... 
metaborate......... 
pentaborate......... 


tetraborate.......... 
borohydrate 
borohydrate 
Ibromident.cac0.02. 7 


bromide, dihydrate. . 
CArDide tere. ecese ae 
carbonate 


carbonate, acid...... 


CHlOTate, fs ccias ins 


(3.0) Fey Pot Cy eae 7 


perchlorate. 


perchlorate, tri- 
hydrate 


chloride... .. 


chloride, mono- 
hydrate 
chloroplatinate...... 
bichromate, 
dihydrate 
dichromate... 
citrate... 


fluoride..... 
fluosilicate.......... 


fluosulfonate.... 


formate, 
monohydrate 
gallium hydride..... 
gallium nitride...... 
metagermanate...... 


. . |LizCr207.2H20 
. |LivCeHsO7.4H20 ... 





Synonyms and 
Formulae 


Nat. altaite. PbTe..... 


Pb(SCN)2 
Nat. stolzite. PhWO... 
Nat. raspite. PoWO.... 


PD(VO ase grace secs aneeeye 
Li 
LiC2:Hs02.2H#O........ 


NOLO S GOY ene puoeen ase 


LiAJO2 (or LizA]2O.) .. . 


Cr Mini ea nee oe 
OF) 8. OF i aa unee teertee reece) 
LiBO2.8H#O........... 
Li2BiO01w.8HD........ 


Lithium bicarbonate. 
LiHCOs 


LiClO; 


LiClOs.4H2 (or 4H) 


-|LiClO.... . 


LiClO«.3H20O... 


PLAC aa 


LiCl.H2O.... 


LizPtCle.6H2O... 
LizCr207.2H#..... 


ANSE as ae 


Li2SiFs.2H20 


| LAS OS sstrcarnicats 


H.COOLi.H2O.... 





Mol. 


wt. 


439.38 
319.32 
303.09 


334.79 


323.35 
455.04 
455.04 


405.07 
6.939 
102.01 


186.09 


65.92 


37.95 
22.96 


142.57 
159.74 
48.96 
128.06 
49.75 
193.87 
522.10 
169.11 
21.78 
21.78 
86.85 
122.28 
37.90 
73.89 


67.96 


90.39 


99.39 


106.39 


160.44 


42.39 




















Crystalline form, Density op Solubility, in grams per 100 cc 
properties and ee “4 2 Melting Boiling 
index of ie point, °C point, °C 
refraction eal fee ee Other solvents 
water water 
trig, 1.635, 1.653 .|3.22 Yo OF hs, Mae eeemyreneee ev. PEROT Ul sccs-s cusgepediats ley aegoe: oe gees 
WH OP scrim ate 5.18 Ye Wea? OO) [netetererretcen na O08) Pleo iscamete ore 8 a, Na2SOs 
vel, rhombepyr: -l%eG2ie Se lols A BEG henees cm cae i jn RICE eres ces Dahan scar” 
wh; cub cneeh cus 8.164% ) Ay Wy ecerrer mere fentaeene ier Jee ak ia 
wh, monocl...... 3.82 id 200 SBE 9 [ocao erie 0.05” 0.2100 s KCNS, HNO: 
tetr, 2.269) 2.182. 18.88 We RAPS S-dedircuces rr ste dee PVR secs cast ase i HNO:, s KOH 
ol. MONG), 25275, |LEZSI9 a na ees tere cee cae O08is OE .oe er da;ial 
2.27, 2.30 
Wel POW Te eine tee os oink Sele: eee beast i} va) eo Sil eer ere d HCl; s dil HNO: 
silver white, soft .|0.534 179 1317 d Ne ran) Pe ee aes eRe 
wh, rhombi... sckuh Be 70 d 30015 vs 21.5 al 
a 1.40, 6 1.50 
We Ba HOWE HAM Miocene aev-v oars PA eca oh ee Pee nea oe eee lein te 100; Pe eke 25 al 
in moist air 
wh, rhomb, 1.604,|2.55% 1900-2000 dix @® Oo) Nike ks A gh 2 oy eee 
1.614 
wh cr powd...... 0.917 d 125 es | ale ep loenttcnare x ca 30 eth 
col need, cub..... 1.178175 380-400 d 750-200 |s d sl s liq NHs, al; 
subl i eth, bz 
, est ini meet 3.217 OO wa | Mecca. ld d da 
wh powd, Pom (SOF Oe be cetera Wiis «oa sd eae 5 ae ON | (rece eee, s dil ac a; i pyr 
col cr, hygr...... ie ame d 115-298 NOG sETSe Pls. eee 20.2616 abs al; 
i eth 
WIT OP OF DOW. 52 ieee ge sexier all Pon a ie ees Ge aa ee 33% 40100 7.7% al, 1078 al 
wh, tricl......... 1.39747 BER ae BS eee 2.5720 11.83%. Ug yore ee 
col, trig......... 1.38149 Veen Wa meee: Sos! hiereaniey | erent, Eat eer ce 
bf DW Chae ateceper ter. PRD Bl EAT? 300-350 36.345 19410 3.9% al; 2233 
—8H20 glycerine; i bz 
Wh Cher cece eule eco 12 ee a ecieacrcy ore a oe 2.8920 5.4510 i org solv 
rhombert suns... 0.66 to 7g eee Ul aemeyeare her Pe: Pa 4 (eas arte ast seth 
wh, orthorhomb. . |0.666 275d ear ee ee Oe eee d al; 2.5 eth 
wh, cub, deliq, 3.464% 547 deliq 1265 1454 25490 73 al; 8 MeOH; 
1.784 sal, eth; sls pyrid 
A 2 OO) oa ee | en .|—1H20; 44 . |246.020 vs s al 
Wher or powd 2/165 ln Cc eo ee ys se wate d d 8a 
wh, monocl, 1.428,/2.11 723 d 131076 1.54° 0.7210 i al; acet 
1.567, 1.572 
Whitest: siete tet op ney, eee i CS a SSeS (acer ge ok tn, gS to 
col, rhomb need, |1.1190' 127.6 300 d 50027 .|v 8 al; 0.14225 
Mey 1.63, (18. %Soln) acetone 
wh, tetr, deliq....|... 65(?) —}H:0, 90 |vs vs v sal 
d 290 
wh... .|2.428 236 430 d 60.028 |15089 152% al; 182% 
MeOH; 114% eth; 
13735 acetone 
wh, hex. 11.841 95 deliq 236 |d 100 130% . |72,925 al; 15625 
(anhydr) —2H:0 MeOH; 96.2% 
acetone; 0.096% 
eth 
wh, cub, 1.662. . .|2.06825 614 1325-1360 /63.7° 130% 25.10® al; 42.3625 
MeOH; 4.1125 
acetone; 0.538%-9 
NH.OH 
wh cr, hygr......|1.78 —H20>98 86.2% 8 s HCl 
or prism,.... os Rabeerta tee =O) P80 | ue oe vB vesal;ieth 
orange-red cr, 2.34% 187 d 110 —2H:20 [187% 278100 s reacts al 
deliq 
blk-brn cr, deliq..}. . —2H20, 130]d BS a 1 ace eee (ea Re ae 
col cr or powd, —4H20, 105 74,52 66.710 sl s al, eth 
deliq 
wh, cub, 1.3915. .|2.63520 842 1676 0.2718 -jial; s HF 
wh, monocl, 1.300,/2.3312 —2H20, 100\/d Pe ON Rereneteeamen sal; ieth, acet 
1.296 
WHSPOWGy anneal apenas a 360 |lvs 8 v sal, eth, acet; 
i Jigorin 
wh, rhomb... ./1.46 —H20, 94 |d 230 27.8518 57.0598 sls al, acet; i bz 
WH: ON saa ctie arent ROE er aN rene rg EAs A nme eS RE od d d seth 
It gr powd........, 3.35 1D SOOD ee Pilinivnts..tacrae d d sa, alk 
monocl, 1.7. .... .|3.532! |i a er eet 8 OLS535" GE ea ener sa 





a ee eee eee | eee Se 
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No. 


1185 
1186 


1187 


1188 
1189 


1216 


1217 
1218 


1219 
1220 
1221 


1222 
1223 
1224 


1225 
1226 





PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 











Naina Synonyms and Mol. properties and v Melting Boiling 
Formulae wt. index of pee point, °C | point, °C tig cmmmenetie 
, gravity Cold Hot 
refraction Other solvents 
water water 
nl | —_—+ —+ —— | — et! + — 
Lithium 
WY@rIdG 3 a6 = ww) a es LiH.. TeQOMANEN ORs os artietste aa) «|| Ose 680 see ceinite ld oe lv salsa 
hydroxide. «60:0... «<4 LiOH 23.95 |wh tetr, 1.464, 1.46 450 d 924 12.820 17.510 sls al 
1.452 
hydroxide, mono- LiOH.H20 41.96 /wh monocl, 1.460,/1.51 . |22,310 265.880 sl 8 al; i eth 
hydrate 1.524 
iodate...... -|LiIOs. . WRAL \iwhyihex, hygrs:.. (4.500%. 9 AE eR v sean crac 180.318 lial 
iodine. ... . {Lil . 133.84 |wh, cub, 1.955+ |3.494+ 450 1180+ 10 16520 43380 250.8” al; 42.618 
0.003 0.015 acet 343.420 
MeOH; vs 
NH.OH 
iodide, trihydrate .. . |LiI.3H:O0 187.89  |col-yelsh, hex, 3.48 73 —H20 —2H20O, 80 {151° 201.260 s abs al, acet 
hyer — H20, 300 
laurate.... - |LiCi2HosO2. BOG D5 sed DOW xf sis... Weis bared whe 2292-2208: | ecto ae pene 0.154163 = 10,1785 0.32225 al; 0.00815.3 
eth; 0.240% acet 
permanganate.......|LiMn0Q«.3H2O......... DROLO DQ NCUD asset atcs ce se 2.06 a TOOPIRR OUT he ores carers Al LO 7 wee area: d alk 
molybdate..........|LizMoO,... 173.82 |wh trig, hygr..... 2.66 705 68 bee | sc Pu eeees Sat ca a al (RRP | hs es len 
myristate..... -|LiCwH2Os:. . POS aT Hefei Os: caters ceasias . |223.6—-224.2 (0.027163 —|0.0625° 0.01015.3 eth; 
0.03625 0.33115 acet; 
0.15529 al 
MitEAle sc cp0cess - |LiINOs..... 68.94 |wh, trig, 1.735, 2.38 264 d 600 89,827.55 234100 s NHOH, al; 
1.735 37.15 pyridine 
nitrate, trihydrate. ..|LiNOs.3HO. . 122.00 Lleol need ay oe ose Nee oe kay —2}H20, —3H20, 34.89 57.4829-6 |g al, MeOll, acet 
29.9 61.1 
BARGPAGE oe aise, eerie LisN 34.82 |red-brn amorph, SY R40 S50 [hy ce loca cereal eetuee Pen ect an ee 
or blk-gray cr, (in N2) 
cub 
nitrite. ... . |LiNO2.H20 70.96 |col flat need. ..../1.615° >100 d 125° 45960 vs abs al 
oxalate... -|LieC2Ou..... 101.90 |col, rhomb, 1.465, |2.121175 6 eae eB paar SLE Wre,  ) Alseyaraainrr a ial, eth 
1.53, 1.696 
oxalate, acid........|/LiHC2O«..HO......... PY SIOOS iste «cyte eer teasers lle chorea’ Oe ones Mel ee ec ae | 0 eee Onecare hy eek 
OXIde:. «<...- . {Li . 29.88 j|wh cr, cub, np 2.013%5-2 >1700 1200 6.679 d 10.0210 
1.644 
palmitate. . . |LiCisHsiO2. 262736. iwhiipowa vermin a/b enn eevee 22455, -|0.0118 0.01525 0.34715 acet; 
0.0772° al; 
0.005158 eth 
metaphosphate......|LiPOs... 85.01 jjcolipl aes 2.461 red heat aif i sa 
orthophosphate......|LisPO«.... 115.79 |col, rhomb....... 2.537175 837 ceslLUMURSESE. I lapis iy es sa, NIGMOII;iacet 
orthophosphate... .. . |LisPO«..}H2O 124.80 |wh cr powd......|2.41 —}H20, 100 . 10.0425 sa 
phosphate, di- H..../LiH2PQ,.... 103.93 |col cr, hygr...... 2.461 >100 os ; 
potassium sulfate..../LiKSO.«.... 142.10 |col, hex; np Vets 8 MT SOR eis 18 8 
1.4723, 1.4717 
potassium dl-tartrate|LiKC«H.Os.H20....... 212.13 |col, monocl, LOLOwGMy Mele. eo: .|s 
B 1.523 (red) 
galieylate:......-:..: DACsHiOa ee ois as genet 144.06 |wh, powd, deliq..]........... d (133.3, .|50 al 
selenide... ...55 56.5 LixSe.9HO... 254.98. {eol, rhomb, deliq .|.... 2.0.02. ..405. «. ld 
metasilicate. . . |LizSiOs.. . . 89.96 |col, rhomb; 2.52 1204 fi sd s dil HCI 
a 1.584, y 1.604 
orthosilicate .|LiSiOn 119.84 |col, rhomb; 2.392% 1256 |i d da 
a 1.594, y 1.614 
silicide..... + BAGS axe: te 97.81 |bl’er,; hyer.. 5... .\ca. 1.12 d 600 (vac) d d da;i NIIs turp 
sodium LisNaa(AlFe):2. . . 371.73 |cub cr, 1.3395... . |2.774 710 Oi Rice Uw Peer geen erate ye aces = 
fluoaluminate 
stearate... . |LiCisH3sO2 290.41 |wh cr. . |220.5-221.5 .|0.010'8 10.0105 al; 
0.040'8 eth; 
0.457"5 acet 
sulfate. . . |Li2SO« 109.94 |a monocl; 6 hex [2.221 1860 26.19 23100 i abs al, acet 
or rhomb, y cub 
500°C; 8 1.465 
sulfate, hydrogen....|LiHSO.«.... 10301) \col'pric. sae oe eyes 23h 120 ld Skea: «| aR Ree Paes 
sulfate, mono- Li2SOu. H20 127.95 |col cr, monocl, 880 34.925 29.2100 11.5%? al+ HO 
hydrate 1.465, 1.477, (23.9 % alco); 
1.488 i acet, pryidine 
SULAGE Te. stir ne > LisSt..- 45.94 |wh-yel, cub, deliq |1.66 900-975 .|v8 vs vsal 
sulfidenhydro-"....s. «. (TiS 200.0... 623 AOION alwh, POWd aby Reto. eres ect roe cigeaicr-|| ce aren 8 8 s al 
sulfite, monohydrate. |LizSO;:.H# .... 111.96 |wh need, @ 1.53, 455d 140 —H:O [24.9% 2280 i org solv 
y 1.59 
tartratens. #95". 4.9. LixCsHiOc.H2O........ LTO OT MWhiGE Poway. «eet etecsoe 30) Penn epee |'os ol yore ya 5. Met See | tc a chips 
thallium dl-tartrate. .|LiTICsH.O6.2H2O...... NeW DS a Va ae ec pene Ky 2 eT eee OCR enerara cay) Mearermrea ice a (ratecutarerar: yt ee ey os. wre rue 
thigeVANste nf LAS © Nie etre ote te ee C502 wher: Geld, sp. Wcasines tenet setae ech dase eine vs s methylacet 
1.333 
dithionate.......... Li2S206.2H2O..........| 210.03  |col, rhomb, 1.5602/2.158 PA OE lecterchhs otic Va | Toe eee eas 
tungstate........... LisWOeneusase ees] LOle7Smmco), itrigme as. loeb 742 Bee eE [Soe canmarnion vs vs da;ial 
1227 |Lutetium...........|Cassiopeium. Lu.......| 174.97 |met, hex....... .|9.842 1652 BO27. we ] Areenitiutadees Wares secession 






































PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 








=|? ccna | aaa | || aa | Rn | a 
Crystalline form, , Solubility, in grams per 100 cc 
A Density or , eae 
Synonyms and Mol. properties and Melting- Being tsetr < ) eee 
No, ‘ame Formulae wt. index of BPeCs point, °C point, °C 
i gravity coe Ho Other solvents 
refraction ee een 
oo eee + a 
Lutetium 
1228) bromide....5. 2. a Brasctenaccestee hak EW By (Vala, Aen er icnacke ry 1025 14008) | | SPe aa sterias 8 So eee eee 
1229| chloride....... Mui Clg ees cece tee 281.35 Color aici e Rien 3.98 905 subl 750 Ce Ree treed neces oe oe 
1230) fluoride........./5.4 | DET) Ree Py ce en DES Ip an a gn Ue) (ERNE As 1182 2200 i Wo shaee. ais eae nenomecetootame 
1231 1OdIde 7s. BESTE Epc stupa ereetaraer Racecar 555.68 ilies ss-ou Bee eee ee 1050 1200 8 eA othe Mey 
1ZSP i moxalaten. Genesee ls (Cie) sO One cri |p veecOO) Wher aestuarii ngs.) meter meets BOK(—HeO)) ||P atnsts ce sce i i idila 
1233!) Oxide te ctascc sn ess JERE. O ae, 2 cope mebeace 397.94 |cub er DEAD ce yl ee acuta tenis eke | dhe sscsts anene tre ell ectemeas cece Ce tasemsg cl] erect ace aca 
1234) eullate nde rts bays Lus(8Q4)s.8H20........] 782.25 fooler. ...-...+.. Radiness By eats 9 Eee ane er 42.27” 16cG3 Sn carn ee eee 
inl’ |Magnesiam ... .... 0% 7IMg. (ote endear hey 24.312 |silv wh met, hex ./|1.745 651 1107 i d to gs min a, conc. HF, 
Mg(OH)2| NH salts; 
i CrOs, alk. 
mie acetates a... o Mg (@2HsOs)2.ne ani 142°400 whserayeieacleenn: 1.42 Baie te me te eer, ves vs 5.2515 MeOH 
m3| acetate, tetra- Me(C2Hs02)2.4H20..... 214.46 col, monocl deliq, |1.454 BO: SER Di oo ee yaa, 120% cs veal 
hydrate B 1.491 
m4] aluminate.......... Nat. spinel. MgAloOq...| 142.27 |col, cub, 1.723... . |3.6 ZISSRS e ages songs Mes [oceans en sl s H2SO,; v sl 8 
dil HCl; i HNOs 
m5)|) vamide sn ences oes) Mig (INU ais aes a atte 56.36 |gray powd.......|...........]d 350-400 /d 1 RI oe ec valsliq NHs;dal 
m6| antimonate......... MgO.Sb20s.12H0O..... 579.99 hex or tricl cr... ./2.60 (hex) |—12H20, |........... Were? ORAL wore d HCl 
, 200 
m7] antimonide......... MesSbo...............] 316.44 |met hex pl...... .|4.088% 961 ie. = SEL ee ee 
m8| orthoarsenate........ Nat. hoernesite. 494.90 ™liwh monoel$ wed ....f2s60-2262 OW. Me oe Mecha 4 aca Era ail a eeaee tree earraner et icicle ctf hee sol 
Meg:3(As0O.)2.8H20. 
m9| orthoarsenate........ Mega(AsO1)2.22H2O.....| 747.11 |wher........... 1.788 —17H#, —21H20 i i sa, NH«Cl 
100 220 
ml10| orthoarsenate, Nat. roesslerite. 290°35" ‘Imonoch, 12.06. ~- 1.94315 —5H20, 100 Py: ge ed BY ea oat ere a 5? 
mono-H MgHAs0.u.7H20 
mll arsenide... ....a<92.|MgsAsers...........%,.| 222.78. |brn-red,,cub:..:... 3.1487 heey am Bl oeseanteesoc mi; d d d dil a, al 
ml2| orthoarsenite........ Maga(AsOs)2........... BIS.78. Rebincoz nett, ate eee ae eee meters We cipavites  Siee 8 vs sa, NH,Cl; 
i NHOH 
m13| benzoate........... Mg(CrHs02)2.3H0..... 320.59 |wh powd........|........ .|—3H20, 110/d 200 6.165 19.6 sal 
ml4| bismuthide......... IM geBibii.8 5 ace esos 490.90 |met, hex........ 5.945, EE a Pe Hi ie enw dea Yb lous FR ae ee 
m15| bismuth nitrate... ..|83Mg(NOs)2.2Bi(NOs)2.24H20 col cr, deliq...... 2.3216 71 ld d s HNO; 
1543.31 
ml16| dtborate............|Nat. ascharite. 168:26 telorthorhmby 1k54 ..\\2.60=2: 709 Wb. «SoBe esa ss < om sac os wile acsiphePenacde ars: o/s: «sacha Rema eee as en 
Meg2B204.H20 
mi7)|| metaborate: ic.s.5.-...5|Natepinnoites;;..-.--... 163.088 jyel, tetr, pyram, [2.27<2:80b Oe). .ah. be 8.1.0 < ges oO ba a, ee ss wee eee 
Me(BO2)2.3H20 1.565, 1.575 
ml18| metaborate, Me(BO2)2.8H20....... 254.05 |col, tetr, 1.565, 230k Cee Sulit. EE ES A Now. oe eeennie ts i vals 8a 
octahydrate 1.575 
m19| orthoborate......... Mgs(BO3s)9ic 30.6 0 scones 190.55 |col, rhomb, 2O0inee! Lib Sa. Or hi citen ss eh bes i i 8s min a;iaca 
1.6527, 1.6537, 
1.6548 
m20) lls (oride ns geace aos Mg Be: Perse womein SONS IBY, ice Sa scstuaratia Selle okieeone E d 1200 (vac)}. . P42 eR CR slsa 
m21]| bromate...... Ma(BrOs)2.6H2O....... 388.22 |col, cub, 1.514... .|2.29 —6H:20, 200/d 4218 vs ial 
m22'|" bromidesens.: +50 Mig Broinndis itaeaaucak 184.13 |wh hex cr, deliq 3.72% 700 101.50%  |125.61% 6.9 al; 21.820 
MeOH 
m23]| bromide, MgBre6HsO)).. 3. oss 292.22  |col, hex pr or need, |2.00 ee eaten seer 316° vs sal, acet; sls NHs 
hexahydrate hyer, fluo in 
x-rays 
m24| bromoplatinate...... MgPtBrel2H:0....:...|| 915.04" |trigs.... 4 tetann< 2.802 eae ot es ee Bes ar eee 
m25| carbonate.......... Nat. magnesite. MgCOs| 84.32  |wh, trig, 1.717, 2.958 d 350 —COs, 900 [0.0106 |......... 8s a, aqg+CO:; 
1.515 i acet, NHs 
m26| carbonate, basic Nat. artinite. 196.69 |wh, rhomb, BOB Wade ges iacaie ace. oe lle acavene ce wba, feosb aceeia re ee en rs ee ce ot ee 
artinite MgCO:.Mge(OH2).3H20 1.489, 1.534, 
1.557 
m27| carbonate, basic.... . Nat. hydromagnesite. 365.34 |wh, rhomb, 1.527, |2.16 (> ag mS Ae ae S 0.04 0.011 sa, NH« salts 
3MgCO:.Mg(OH)2.3H20 1.530, 1.540 
m28| carbonate, Nat. lansfordite. 174.40 |wh, monocl, 1.456 |1.73 d in air .|0.1767 0.375% s HCl, MgSO, soln 
pentahydrate MgC0:.5H20 1.476, 1.502 
m29]| carbonate, Nat. nesquehonite. 138.37  |col, rhomb need, {1.850 165 . 0.17916 d sa; 1.4 aq+CO:z 
trihydrate MgC0:.3H:0 1.495, 1.501, 
1.526 
m80| chlorate............ Meg(ClOs)2.6H2O.......| 299.31 |wh, rhomb need, {1.80% 85 d 120 128.618 vs 8 al 
deliq 
m31/| perchlorate.........|/Mg(ClOg)s............ B2S.21 WANG occu ss 2.2118 re Se Tt a, 9 ee eer 49.902 vs 23.9625 al 
m32| perchlorate, Ma(ClO«)2.6H2O.......| 331.31  |wh, rhomb er, 1.98 WBS=2OO En ERR vs Ve  « | qaeae..2 ee 
hexahydrate 1.482, 1.458 
m33 | perchlorate, Mag(ClO«)2.6NHs....... 395/40 whooubeeesc tenes) came: gil teat cet sed Rene en | eee re | 8 liq NHs; sd al 
hexammine - 
m34 chloride............ MeCh................] 95.22  |wh, lustr hex cr, |2.316-2.33 |708 1412 54.25% 72,7100 7.40" al 
1.675, 1.59 
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m35 


m36 
m37 
m38s 
m39 
m40 


m4l 
m42 


m43 
m44 


m45 
m46 
m47 
m48 
m49 
m50 
m51 
m52 
m53 


m54 
m55 


m56 
m57 


m58 


m59 


m60 
mé61 


m62 


m63 


m64 


m65 
m66 


m67 
m68 
m69 
m70 
m71 
m72 
m73 


m74 


m75 


m76 





Name 


Magnesium 
chloride, hexahydrate 


chloropalladate..... . 
chloroplatinate. .. 
chlorostannate. ..... 
chromateé........... 


citrate, nono-H.... 
cyanide..... 


cyanoplatinite...... 
ferrites... 6. 


ferrocyanide........ 
fluoride. ...... 


fluosilicate......... 
fluosilicate, 
hexahydrate 
TURMRGOL Sc oe <5 rete 
orthogermanate..... 
germanide......... 
hydride... 
hydroxide..." ans. 


iodide, octahydrate. . 
lactate.... 


laurate.s. 00 set eh 
permanganate...... 


molybdate.......... 
myristate...--<.-:5. 


nitrate, dihydrate... 


nitrate, hexahydrate . 


oxide, per-.......... 
palmitate.....-..-:. 


orthophosphate..... . 
orthophosphate... ... 


orthophosphate, 
mono-H 

orthophosphate, 
mono-H, 
heptahydrate 

orthophosphate, 
octahydrate. 


orthophosphate, 
tetrahydrate 
phosphide.......... 





Synonyms and 
Formulae 


.Nat. bischofite. 
MgChk.6H20 


MePdCls.6H20. 


.|MgPtCh.6H20... 


MegSnCls.6H2O..... 
MgCrOy.7H20......... 


MgCr2Ou. .. 


MgHCosHs07.5H2O.. . 
Mag(CN):.... 


MePt(CN)«.7H2O...... 


MerFe(CN)«.12H#O... 


.|Nat. sellaite. MgF:.... 


SPM@OUP Oy. <2. <0 sc 


MgSiFs.6H20 ...- 


Nat. brucite. 
Me(OH): 


.|Mg(IOs)2.4H20........ 


Pi Od an ee REE eR iS 
Mgl2.8H2O..........-- 


.|Mg(CsHs0s).3H2O..... 


Me(Ci2H2202)2.2HO.. . 


Mag(NOs)2.6HO....... 


MoiNov idee océmasa chs 


Meg(NO2):.3H#0....... 
Ma(CisHasO2)2.......-- 


MgC0..2HO......... 
Nat. periclase. MgO... 


IMgsCEOa)sienawe ss ee 
Maga(PO«)2.22H*O...... 
Nat. newberyite. 


MgHPO..3H2O 
MgHP0..7H20........ 


Nat. bobierite. 
Mags(PO.)2.8H20 
Mes(PO«)2.4H2O....... 


IM gsPatnt teres anieka st, 





Mol. 
wt. 


203.31 


451.52 
540.21 
463.81 
266.41 
192.30 


304.50 
76.35 


449.58 
200.00 


476.76 
62.31 
166.39 
274.48 
150.38 
185.21 
121.21 
26.33 
58.33 


446.18 
278.12 


422.24 
256.50 


458.97 


370.27 


184.25 
479.05 


184.35 


256.41 


100.95 


170.37 
587.24 


148.36 
40.31 
56.31 

535.16 

262.88 

659.22 

174.34 


246.40 


407.00 





Crystalline form, 


properties and Density or 
index of a 
refraction EFAVLY: 


col, monoel, deliq,|1.569 
1.495, 1.507 


1.528 
Hex. cress eee ee 
Wel Qe cs sn coe. 2.692 
MEIOL ots ec cs 2.08 


yel, rhomb, 1.521, 
1.550, 1.568 
dk-grn or red, cub 


Wh gran powds. ol. 0.08 a6 ss 


bik, oct, 2.35..... 


pavyeli¢r. ¢..c.0 08 

col, tetr, faint vlt, 
Jumin, 1.378, 
1.390; 3.14 

wh, cr or powd... 


wh tetr cr or mass 


col, hex pl, 1.559, |2.36 
1.580 
wh, monocl...... 3,318.5 


wh, hex, deliq... . |4.43% 


wh powd, deliq... 
wh cr powd, 

v bitter taste 
wh lumps........ 


dk purp need, 


deliq 
rhomb, tricl...... 


2.0256% 


col, monocl, deliq. 1.63637 


grn-yel, powd or 
mass 


a 
2.712% 


wh pr, bygr...... 
yel powd or mass. 


WHADOWisi. a «s,s 


wh powd........ 

wh cr need or 
lumps 

thomb pl, iridisc. . 


col, monocl pr... .|1.6401 


wh, rhomb, 1.514,/2.12318 


1.518, 1.533 


wh, monocl need. . |1.7285 
wh, monocl pl, 2.19515 
1.510, 1.520, 
1.543 
monocl,.........|1.6418 
yel-grn cub cr... . |2.055 





Melting 
point, °C 


d 116-118 


1750 + 25 


d ca 200 
1266 


1115 
d 280 (vac) 
— HO, 350 


—4H20, 210 
d >700 
d 41 


150.4 





Boiling 
point, °C 





Cold 
water 


167 


65 


. 64,8175 


14° (anh) 


vals 


vals 





367 


19,310 
164,910 


90.3% 
16.710 


0.04110 





Solubility, in grams per 100 cc 






Other solvents 


8 al 


s conc H2SO«; 
i dl a, dil alk 
is a;ial 


i al, eth 

s conc HC}; i dil a, 
h HNOs, al 

i al 

s HNOs;; sls 4; isl 


ieth 


sal, eth, NHs 


s al, eth 
i al, eth 


0.41518 al; 0.012% 
eth 
s MeOH, ac a 


0.18925 al; 
0.007% eth 

s al, liq NHs; 

sl s conc HNO; 


sal, liq NHa 


8 a;ial 


sal 


. 6.6420 al; 


s linseed oil; 

sl s eth 
8 alk, a, oxalate 
sa, NH« salts; i al 
sa 
0.047% al; 

0.003% eth 
s NH« salts, 

i liq NHs 
da 


sa 


sa;ial 


s NH« citrate 


sa; i NH, salts 


d dil min a; sld 
conc H2SO4 





a 
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m78 


m79 
m80 


m81 
m82 


m93 


m94 


m95 


m96 
m97 
m9s 
m99 
m100 
m101 
m102 


m103 
m104 
m105 


m106 
m107 
m108 
m109 
m110 


ml1l11 
m112 


ml113 
m114 


m115 
m116 


ml117 
m118 
m119 
m120 
ml121 
m122 


m123 





Name 


Magnesium 
hypophosphite...... 


orthophosphite...... 
pyrophosphate 


platinocyanide...... 
salicylate cs. o etn. ee 


selenate............ 


metasilicate. . 


orthosilicate... . 


(di-) silicide. .... 
silicofluoride........ 


stannide...... 
stearate. . 


sulfate. . 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 


Formulae 





Me(H2PO2)2.6H20 . 


MgHP0;.3H#. 
Me:P207....... 


MePt(CN)«.7H2O...... 
Mag(C7HsO:)2.4H®D..... 


MgSeQ..6H20... 


.|Nat. clinoenstatite. 


M@SiO; 


.|Nat. forsterite. Mg2SiOs 


MgSiFs.6H20 


-|Mg@eSn....... 
. Mg (CisHssO2)2. 





-}MgSO,.. . 


sulfate, heptahydrate|Epsom salt, nat. epso- 


mite. MgSOu.7H2O 


sulfate, monohydrate|Nat. kieserite, 


sulfide 


LL a) Se a 
d-tartrate. ......... 
d-tartrate, hydrogen . 
71) hy Co COs eee een es 
thiosulfate.......... 
thiotellurite......... 
tungstate........ 

Manganese.......... 


(II) acetate......... 
acetate, tetrahydrate 
arsenide, mono-..... 


arsenide, di-... 
arsenide, tri-... 
(II) benzoate...... 
boride, di-...... 
boride,mono-.... 


bromide, di-.. 


bromide, di-, 
tetrahydrate 


carbide.... 
(II) carbonate 


chloride, di- 


chloride, di-, 
tetrahydrate 


chloride, tri-.. . 
chloroplatinate. 
chromite 
(II) citrate 
(II) ferrocyanide.... 
fluogallate. .. 


fluosilicate.. . 





MgS0O.u.H2O 


MgS0O:.6H2O... 


MgeCsHi0e.5HO.....-. 
Ma(HC«Hi06)2.4H0 . . 
MegTe..6..% , ety 
MgS0;.6H20 .. 


Mn(C2Hs02)2..... baad 
Mn(C2HO2)2.4H®D.... 
MBAS ais ccc. 


.|MniAs.... 
oa MBSAMS rows rovaens 
.|Mn(C7Hs02)2.4H#O.... 
-|MnBz.... 


MoB... 
MnBr:. 
MnBr:.4H 


Manic. 
Nat rodochrosite. 
MnCO; 


Scacchite. MnCh 





MnCh.4H2 . 


..|MnClh. . 
.|MnPtCle.6H20 


MnCriy....... 
Mna(CoHs07)2. . arte 
Mn:2Fe(CN)s.7H2O.... 


.|(Mn(H2O)6)[GaFs.H20) 


.|MnSiFs.6H2O 


Mol. 


wt. 


262.38 
158.34 
222.57 


449.58 
370.61 


275.36 


103.27 


100.40 


140.71 


* 76.71 
274.48 


167.31 
591.27 


120.37 


246.48 


138.39 


56.38 
212.47 


262.46 
394.54 
151.91 
244.53 
360.86 
272.16 
54.938 


173.02 
245.08 
129,86 


184.80 
314.66 
369.23 
76.56 
65.75 


214.76 
286.82 


176.83 
114.95 


125.84 
197.91 


161.30 
570.84 
222.93 
543.02 
447.94 
345.76 


Crystalline form, 











properties and meron we Melting Boiling 
index of ea point, °C point, °C 
refraction Ce hs Loe Other solvents 
water water 
wh, ditetrag.... 1.59)" —5H20, 100|—6H20, 180/20% ial, eth 
hcisila lop eae erage Ser re <tAte nas ss a 0.25 sa 
col, tab monocl, /|2.559, (382) sy | Oss.» cee i i sa;ial 
1.602, 1.604, 1.615] (3.06) 
red cr, 1.561... <... 2.18516 —2H2#, 45 aT) 8 s al; i eth 
col or sl redsh cr es .|s . js al 
powd, effi 
col, monocl, 1.468,/1.928 vs nae thls (eee 
1.489, 1.491 
Ight gray powd or}4.21 _id da 
cr, 2.44 | 
wh, monocl, 3.1924 ld 1557 ji i y sls HF 
a 1.651, y 1.660 
wh, orthorhmb, 3.21 1910 i -ld h HC) 
1.65, 1.66, 1.67 
blue cub..... . {1.94 1102 li sa, NH.Cl, HCl 
wh hex-rhomb, {1.788 id 100 . |602 S s dil a, v sls HF; 
1.3439, 1.3602 ial 
Iblsh-wh met..... 778 8 veveeees eg dil HCI 
wh powd or lumps). {145 0.00315 0.008% 0.020% al; 
0.00425 0.0035 eth 
col, rhomb cr, 1.56|2.66 d 1124 26° 73.810 s al, glyc; 1.1638 
eth; i acet 
col, rhomb or 1.68 —6H#O, 150|—7HO, 200712 914 sl s al, glyc 
monocl, 1.433, 
1.455, 1.461 
col, monocl pr, 2.445 BAe Prenat 
1.523, 1.535, | 
1.586 
pa red-brn, cub, |2.84 d >2000 ld id sa, PCls 
phosph, 2.271 | 
wh, rhomb or hex,|1.725 —6HO, 200}d 16628 ial, NH 
1.511, 1.464 (hex) 
wh, rhomb.. 1.67 —4H20, 100]—5H.0, 200 0.88 1.44% s min a; ial, Nila 
wh, rhomb...... .|1.72 - 1,8931% Sidskehs ¢ eee 
wh, hex cr. . 3.86 id ‘Ida 
col, rhomb pr 1.818% —3H20, 170} lv s ve ial 
ipa yel cr mass : 's sal 
col, monocl. . 5.66 i : -|d a;ial 
gray-pink met, _|7.20 1244+3 2097 ld d sdila 
cub or tetr 
brn cr... a= h74 js, d -js al 
ipa red, monocl.. .|1.589 ; 8 -}s al 
blk, hex. .|6.17-6.20 — |d 400 i i s HCl, aq reg 
(5.55) | 
Ca A ie 1400 i i 8 aq reg 
agnetic, (exist ?) i i 8 aq reg 
ipa red pr ; 6.5515 Sic 
gray-vlt cr 6.9 ld d sa 
cr powd A ee ey ae! MES Re A ec ee rec, el Cecerimrne to) en cs 
ose cr 4.385% 127.30 [228100 i NHs 
stable, rose 64.3 296.7° 
monocl, deliq 
6 labile, col, 
rhomb 
etr 6.8917 .ld d sa 
rose, rhomb, 3.125 ld J1O,Q0GR% |... asna, s dil a, ag CO2; 
It brn in air ial, NHs 
pink, cub cr, deliq 2.977" 350 1190 72.3% 123.8! Js al: i eth, NHs 
rose, monocl, deliq|2.01 58 — H20, 106; 1518 65610 8 al; i eth 
—4H0, 
198 
lbrn cr or grnsh-blk sl -|s abs al 
a) eS 2.692 ( (ns On Orpen Qerriereccr et) nee aie ON IC tg. e 
BTAV-DERR OUD! 410 fC Mie eel eee ae Bho < y vis act eee i i ia 
aia powd...].. Wee R ee ovat cagciae s Na-citr sol 
grnsh-wh powd...|... ore ew P inatend 2 s HCl; i NH salts 
pink, orthorhomb, |2.22 id 280 PA ccre eens ae nn eae ee s HF 
1.45 
rose, hex pr, 1.903 a Set he Se eee 14018 vs sal 


1.357, 1.374 


Solubility, in grams per 100 cc 
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Solubility, in grams per 100 ce 




















Crystalline form, Tani 
N Synonyms and Mol. properties and oueleyacn Melting Boiling 
oO. Name : spec. ; 4 
Formulae wt. index of ; point, °C point, °C 
rattnetion gravity Cold Hot 
water water 
— —_——_—_}- a — —___——+—— 
Manganese 
mi24 | fluoride, di-... Mnf»... 92.93 |red, tetr, or redsh |3.98 856, . 0.6649 0.48100 
powd 
m125|_ fluoride, tri-.........|MnFs. 111.93 |redecr. 3.54 d ld d 
ml26| formate...... ..../Mn(CHOs2)2.2H20 181.00 rhomb 1.953 d is 8 
m127 (ID glycerophosphate|/ MnCsH70sP . 225.00 wh or sl red powd). . sls 
m128 HYyGnoxide ... Peek ex MnO(OH):. 104.95 (blk-brn, amorph [2.58 vals 
| (exist ?) 
m129 (II) hydroxide . . Nat. pyrochroite. 88.95 |wh-pink, trig 3.25818 d 0.000218 
Mn(OH): 1.723, 1.681 
m130 (III) hydroxide . -|Magnanite. MnO(OH).| 87.94 | br-blk, rhomb. 4.2-4.4 d li i 
2.24, 2.24, 2.53 
' (Li) 
ml13l iodide, di- .|Mnih.. 308.75 pink, hex cr, deliq,|5.0! 638 (vac) subl vac 5008 8 
br. in air d ca 80 
m132 iodide, di-, |MnI2.4H2O 380.81 rose, monocl, deliq})......... d |g vs 
tetrahydrate 
m133 heraiodoplatinate.... MnPtIs.9H20 .|1173.59 — |trig. 3.604, d 
m134| (II) nitrate. .|Mn(NOs)2.4H20 251.01 col, or rose, 1.82 25.8 129.4 426.49 ~ 
| monocl 
m135 (II) lactate. . {Mn(Cs3HsOs3)2.3H2O.. ..| 287.04 pa red, monocl...|....- as eee Pe ete RA ee 10 vs 
m136| (II) oxalate. : MnO... phe aia 142.96 |wh cr powd......|2.432!-7 ACPSOMNS §—yltnaciteue cee i i 
m137 (II) oxalate, /MnC204.2H20. 178.98 j|redsh-wh oct cr |...-- —2H.0, 100d 0.03122 |0.03736 
dihydrate powd 
m138 (II) oxalate, |MnC20.4.3H20.... LOCO MM pink, tricls. ciena eis «ara fal)? GO )-e>-1ee Werden dys 2 2310 01 Sn mec, Aamer feb, alc te wy 
trihydrate | 
m139 (II, III) oxide . Nat. hausmannite. | 228.81 blk, tetr (rhomb),/4.856 LTO BOW seer aes i i 
| MnzOx 2.46, (Li) 
2.15 (Li) 
m140| oxide, di- . Nat. pyrolusite. MnOz..| 86.94 |blk, rhomb, or 5.026 =O 5385: 12 tees ran i i 
brn-blk powd 
m141 | oxide, hept-. . Mn207. 221.87 dk red oil, hyg, |2.3964 5.9 d 55, exp 95\v s d 
exp 
m142 (II) oxide, mon-.....|Nat. manganosite, MnO} 70.94 /grn, cub, 2.16... .|5.43-5.46 |... 0000. fee ee eee i i 
(3.7-3.9) 
m143 (III) oxide, sesqui-.. Nat. braunite. Mn2O3;..| 157.87 |blk, cub (tetr)....|4.50 =Q) 1060" jj ..s 227 sales li i 
m144| oxide, tri-... .|MnOs. .. 102.94 jredsh, deliq yale On Pociitenrt. een 8 d 
| (exist ?) 
m145 (III) metaphosphate .|Mn2(POs)6.2H20.. (ay ROR TOP eer laa ue OY cn Ak Cer re ie PRAT ere tee mel Aree mee OY A sls 8 
m146| (II) orthophosphate. .|Nat. reddingite. 408:80) Miroseorvelshawh ioslO2.9 Mou ass apt esate lee aie er cael eee Ree erates 
Mna(PO,)2.3H20.. rhomb, 1.651, 
1.656, 1.683 
m147 (III) orthophosphate. MnPO«.H* . 167.92 (gray cr powd. —H0O, 300 jd i 
m148 (II) orthophosphate, |Mn(H2PO,)2.2H20 .| 284.94 —H20, ls 
di-H | | >100 
m149 (II) orthophosphate MnHPO.«.3H0O. 70204297. Vired rhombor pink) cas seu + alls. pedetsls 2 | -lsl s d 
mono-H powd, 1.656 
m150 (II) pyrophosphate. .|Mn2P207 283.82 |br-pink, monocl, |3.707% 1196 i 
| 1.695, 1.704, 
| 1.710 
ml51 (II) pyrophosphate, Mn2P207.3H0. . 337.87  |wh, amorph powd)... no 
trihydrate 
m152,| phosphide, mono-...)MnP 85.91 |dk gray 5.392 1190 li i 
m153 (tri-)phosphide, di-..|MnsP2....... 226.76) |GK-GTay, ne 5.1218 1095 ai i 
m154 (II) hypophosphite. ..|Mn(H2PO2)2.H2O 202.93 |rose cr or powd...|......... —H#, 12.5 16.7 
>150 
m155 (II) orthophosphite. .|MnHPO:.HA. | 152.93 |redsh... allatrencetn oS —H2O, 200 sls oe 
m156| selenate, dihydrate... MnSeOQ..2H2O... 233.93. Irhomb.......- Pa 2395=310 1 nents: .'g 8 
m157| _ selenate, penta- MnSeO..5H20 287.97 ‘pared, trig. . |2.33-2.39 
hydrate | 
m158 | selenide. . s|MnSe: .... ... 2 133.90 (gray, cub.. 5.5518 ii Mectciys3 
m159| selenite............|MnSeOz.2H20.... 217.938 \monoclier. 00... |... + eine tea dfomeo de ice aiereirasce vsls vals 
m160 (II) metaslicate...... Nat. rhodonite. 131.02 red, tricl, 1.733, |3.72%5 1323 i 
MnSiO; 1.740, 1.744 
ml161 silicide, di-.... .|MnSiz.... 111.11 ‘gray, oct.. . 5.2413 ahi i 
m162 silicide, mono-......,MnSi... ‘83:02 Oitetrah. ve. .. 5.9016 1280 sii i 
m163 (di-)silicide,.........|Mn2Si..... 137.96 ‘quadr pr... . |6. 2015 1316 i i 
m164 (II) sulfate........ -|MnSO« ee eee ear T5100 Ms reGshit, Wages nto.) 700 \d 850 528 7070 
ml165 (III) sulfate... . Mn2(SO,a)s. . . 398.06 arn er, deliq, hex. . 3.24 d 160 us| d 
| | 
| \ | 
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Other solvents 
fe 
sa;ial, eth 

sa 

sa, citr a;i al 


.|s a, NHa salts; 


i alk. 
s HCl, h H2SO« 


0.02% N Hz 


vsal 
8s al 


sa, NH«Cl 


s HCl; i HNOs, 
acet 


s H2SO. 


sa, NH«Cl 


sa;iaca 
s alk, H2oSO« 


.|s h cone H2SQu, 


cone HCl, molten 
HsPO« 


jial 


sa;ial 


|g a 


.|8 KeP207 sol, 


H2SOs i acet 
sls HNOs 
sl s dil HNOs 
ial 


_ls MnSOu, MnCl: 


s HF, alk; i HNOs, 
112SO3 

sHF;vslsa 

s HCl, NaOll; 
i HNOs 

sal;ieth 

s HCl, dil H2SO,; 
i conc. H2SO., 
1INOs3 





PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 








Crystalline form, Densit Solubility, in grams per 100 ce 
Synonyms and Mol. properties and CEE OF Melting- Boiling 
No. Name A spec. ate Goede 
Formulae wt. index of 5 point, °C point, °C 
: gravity Cold Hot 
refraction Ae See Other solvents 
——}— + ~ = 
Manganese | 
m166/ (II) sulfate, MnS0O..2H2#O..... 187.03 |(exist ?)........./2.52618 stab 57-117 - 85.273 106.855 
dihydrate | 
m167 (II) sulfate, MnSO.u.7H2O..........| 277.11  |red monoel or 2.09 —7H2#O, .|172 11813 i al 
heptahydrate rhomb 280; stab 
+9 
ml168 (II) sulfate, MnS0O,..6H20... 259.09 |(exist?)...... .|stab +5 to . |147.4 13453 Gilera 
hexahydrate +8 
m169 (II) sulfate, Nat. szmikite. 169.01 |pa pink monocl, |2.95 stab Bi-117 |, 7. 98.4748 ‘79:80 eae ee 
monohydrate MnSO..H20 1.562, 1.595, 
1.632 
m170 (II) sulfate, MnS0,.5H20... 241.08 J|rose, tricl, 1.495, {2.10315 ‘stab 9-26 124° 14254 
pentahydrate 1.508, 1.514 ‘| | 
mJ71)| (II) sulfate, Common form. 223.06 pink, monocl or 2.107 stab 26-27 '105.3° 111.254 ial 
tetrahydrate MnS0O..4H2O rhomb eff, 1.508, | 
1.522 | | | | 
m172 (II) sulfate, tri- MnS0,4.3HO..... 205.05 |(exist?) . 2.35615 Heal 30-40 74.225 99.3157 
hydrate 
m173'| (11) sulfide.......... Nat. alabandite. MnS..| 87.00 (grn cub or pink 3.99 ld 0.000478 | s dil a, al; 
amorph, 2.70 (Li), | | i (NH4)2S 
m174 (GDisulfidetian 5.6 so Mus, MoO... ..6--+47-)| 279.05 Igray-pinks,.cs.><|k.> ld 0.0006 ji s dil a;i (NH«4)2S 
ml175 (IV) sulfide.........|Nat. hauerite. MnSz.../ 119.07 /blk cub, 2.69 (Li) 3.463 d i ji d HCl 
m176 (II) tantalate.......)/Mn(TaOas)2....... 512.83 (blk, rhomb, 2.22, 7.03 | Pen 
2.25, 2.29 
m177| (II) tartrate........ MnGiliOenn..6 sv: ..| 203.01 /|wh powd. | ; vesls _isdila 
m178 (II) thiocyanate..... Mn(SCN)2.3H0O.... 225.16 Ideliq. q —3H0O, s lvs vsal 
160-170 
m179 (II) dithionate....../Mn(SOs)e.............] 215.06 |tricl cr... ; 1.757 bd 8 lvs 
m180 (ID) titanate sin. cs Nat. pyrophanite. 150.84 yel, trig, 2.481, 4.54 /1360 
MnTiOs 2.210 
m181 Valerate:.. «0 ce ..|Mn(CsH0O2)2.2H20....| 293.22 jbr powd |. s | 
m182 |Manganic acid, per-.|HMnQy.............. DIQEO 4. Bite cern aden all eae a 5 vs id Se 
m183 Manganocyanic acid. |HiMn(CN)e...........| 215.08 ; | a d i vsal;ieth 
m184 |Mercury............. Quicksilver. Hg.......| 200.59 /silv wh met, liq.. 13.5939) — 38.87 356.58 i li s HNOs; i dil 
| | HCl, HBr, HI 
| | cold H»SO« 
m185| (I) acetate........../Hg2(C2HsO2)2.......... 519.27 |micaceous plates... |. ‘d 0.7512 s HNOs, H2SO,; 
| | ial, eth 
m186 (II) acetate........./Hg(C2HsO2)2.......... 318.76 |wh, sc or powd... 3.270 id 2510 100100 sal,aca 
m187 (II) acetylide......./3HgC2,H2O........... 691.85 [wh powd.. 5.3 expl i li ial 
m188| (II) orthoarsenate.... Hgs(AsOu)2............ B79 61s sivel, .caee Fes| : vals } s HCl, HNO; 
mJ89 | (1) orthoarsenate \Hg2HAsOs, -. 226473 ->i| SAT | i s HNOs;i aca, 
mono-H NHs«OH 
m190| (I) azide.. [Hea(Na)2......-. 485.22 |wh cr expl, d by 0.025 | 
| light | 
ml1g1 (II) benzoate...... He(C7Hs02)2.H0O... 460.84 /wh cr powd 165 1.215 2.510 ls al, NaCl, 
| | NH.Cl, bz 
m192}| (I) bromate |He2(BrOs)2. aie | 656.99 ler. d d a jsls HNOs 
m193| (II) bromate Hg(BrOs)2.2H20. 492.44 ‘er id 130-140 0.15 1.6 s HCl, HNOs, 
Hg(NOs)2 
m194 (I) bromide... HeeBre.. . 561.00 |wh, yel, tetr 7.307 lsubl 345 | '0.00000-425 bee sa;ial, acet 
m195 (II) bromide..... HgBrz. . 360.41 |col rhomb 6.10925 236 1322 0.6125 4,100 15° al; s MeOH; 
| | 
5.12240 | v sls eth 
m196| bromide iodide......|HgBrl... 407.40 |yel, rhomb 229 300 [ee s al, eth 
m197| (I) carbonate... HgxCOs. ... 461.19 |yel br cr d 130 | (0.000045 |d s NHiCl; ial 
m198| (II) carbonate, basic.) HgCO3,.2HgO 693.78 |br red. | ; ij : s NH«Cl, aq CO» 
m199| (I) chlorate. . |He2(ClOs)2 568.08 |wh, rhomb ‘6.409 d 250 8 d sal,aca 
m200| (II) chlorate Hg(ClOs)2 367.49 |wh need '4.998 d 125 ner ae) « 
m201 (1) chloride Calomel. HeoClh. . 472.09 iwh, tetr, 1.973, 7.150 ‘subl 400 '0.0002025 |0.00148 s aq reg, Hg 
| 2.656 (NOs)2; sl s 
HCl, h HNOs;; 
| i al, eth 
m202 (II) chloride Corrosive sublimate. 271.50 |col, rhomb or wh |5.4425, |276 302 6.920 48100 33%5 al; 4 eth; 
HeCh powd pois, 1.859 | liq 4.44280 | | sac a, pyr 
m203 | (I) chromate /HeeCrOs. | 517.17 red need, or powd d v sls sls s HCN, HNO; 
ial, ac 
m204 (II) chromate HeCrO,. . 316.58 red, rhomb d sls, d d s HN,CI; da; 
: i acet 
m205 (II) cyanide. Hg(CN)> 252.63 (col, tetr, or wh 3.996 ld 9.34 33100 2515 MeOH; 
powd pois, 1.645 8al:s NHs, 
| glyc; i bz 
m206 | (I) fluoride... HeoF» ...| 439.18 lyel, cub 8.73 570 d ld to Hes)... fe 
m207 (II) fluoride a EL Baars ocx ..| 238.59 |eol, cub. : 8.9515 d 645 1650 ld i 
ae be ' jOue ; : ; .../s HF, dil HNO 
m208 (I) fluosilicate.......'HgeSiFs.2H20 ‘ 579.29  |col pr.. ; 2.134 i oat | 'sl s ; |i HC) ; 
| if 
een in‘n‘n‘gnng§§ tt art ee i eee 
























































No. 


m209 
m210 
m211 
m212 
m213 
m214 


m215 


m216 


m246 


m247 


m248 


m249 


m250 





Name 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 
a ee be ne 


Synonyms and 
Formulae 








Mercury 
(II) fluosilicate..... . 
(I) formate 
(II) fulminate 
CD sind ates sescdin saa 
(II) iodate. 


(1) iodide. . 


(II) iodide (a). 


(IT) iodide (8)... 


(I) nitrate 
(II) nitrate. . 
(II) nitrate. 


(I) nitrite. . 
nitride... 


(I) oxalate. 
(II) oxalate 
(I) oxide. . 
(II) oxide... 


(II) oxybromide 
(II) oxychloride 


(II) oxychloride..... 
(II) oxyeyanide.. . 


(II) oxyfluoride. . 
(II) oxyiodide....... 
(II) selenide. 
(I) sulfate... 


(IT) sulfate: .....0%. 
(II) sulfate, basic... . 
(I) sulfide. . 

(II) sulfide (a)... 


(II) sulfide (8). 


(I) tartrate..... 
(I) orthotellurate... . 
(II) orthotellurate.. . 
(1) thiocyanate... 
(II) thiocyanate..... 


(I) tungstate........ 
(II) tungstate....... 
Mercury nitrogen 
compounds 
mercury (II) 
bromide, ammono- 
basic 
mercury (II) 
bromide, diammine 
mercury (II) chlo- 
ride ammonobasic 
mercury (II) chlo- 
ride, aquobasic 
ammonobasic 
mercury (II) chlo- 
ride, diammine 


-|Hg2(SCN):2.... 


HgSiFs.6H2O.......... 
He2(CHO2):.. 
Hg(CNO):. 
Heg2(IOs)e. . 


-|Hg(1Os)2. . . 


-|Hegl: 


Heg2(NOs)2.2H20. 


He(NOs)2.4H2O... 


-|Hg(NOs)2,H20........ 


-. |Hg2(NO2)2. . 
« figsNasce nc 


.|Nat. montroydite. HgO 


HgBr2.3HgO.. 
HgCle.2HgO . 


HgCh.3HgO 


.|Hg(CN)2.Hg0..... 


-|HgF2.HgO.H20........ 


|Hgl2.3HgO 


.|Nat. tiemannite. HgSe. 
- TgeSOu 


HgSO..2HgO 
Figs Pee en k 


.|Cinnabar, vermillion. 


Hes 


.|Metacinnabar. HgS.... 


-|HgeCsHeOc. . . 


HgHaTeOe.. 


Hg(SCN):. .. 


HeoWO... 
HeWO..... 


Hg(NII2) Br. . 


\Hg(NHa)2Bre.... 


Infusible ppt. 
Hg(NH2)Cl 


Chloride of Millon's 


base. OHg2N H2Cl 


Fusible white ppt. . 
Hg(N Hs)2Cl2 








Mol. 


654.99 


454.90 


454.90 


561.22 


333.61 


342.61 


493.19 
629.78 


489.20 
288.61 
417.18 


216.59 


|1010.17 


704.67 


921.26 
469.22 


473.19 
1104.17 
279.55 
497.24 


296.65 


729.83 
433.24 
232.65 


232.65 


549.25 
428.22 
825.37 
517.34 


316.75 


649.03 
448.44 


296.52 


394.47 


252.07 


468.66 


305.56 


Crystalline form, 
properties and 
index of 
refraction 


col, rhomb, deliq . 
glist scales....... 
NA OUD aiclaio, akutayaia 
Oleh tonite kts 


powd 
yel or red, rhomb, 
2°34, 200, 2600 


amorph powd 
yelsh-wh cr powd. 
trans, orthorhomb 
amber, cub...... 





i\yel, amorph.... 
| 


wh powd.... 


wh powd. . 








wh, amorph powd). . 


Wh POW, DOIB. « <-)|) vey ayi 


wh powd or sm pr'5. 


‘pa yel or wh powd).... 


Density or 
spec, 
gravity 


yel, tetr or 7.70 
amorph powd 

red, tetr........./6.364 

yel, rhomb cr or 6.094')" 
powd 

col, monocl, effi... |4.794 

wh-yelsh cr or 4.39 
powd, deliq 

col cr or wh 4.3 
powd, deliq 

Wel Ae Reese 

bri powe Gis: :-. Nees. oe ee 

blk or brnish-blk /9.8 


red hex, or blk red 8,16— 
monocl 8.43 blk 
8.53 
tyell hexin ss foe siteeOo 
wh need or cr 4.43719 
powd 
OL O etic chattel sti ee eartee 
Wel DY nats ac8,2 5 a0 «| kued og eterno 
gray plates..... .|8.266 
col monocl, wh-_ |7.56 
yelsh powd 
col rhomb or wh _ /|6.47 
powd 
‘lem yel powd... .|6.44 
Diced crane ceaseye ae bar ee 
red cr hex, or 8.10 
powd, 2.854, 
3.201 
‘blk, cub or Tes 


‘yhombd.. si. tls ahaa 


oa [sl 
ld 


Melting 
point, °C 


d easily 
d 

expl 

d 250 


d 20 
unalt at 140 














Boiling 
; ° 
pelniall Gaia Hot 
water water 
\0,.417 d 
sls 8 
il i 
fi 
d 290 vals 
0.0125 
354 vals sls 
a s,d 
d vs d 
ey 
ud 
Steere ee d 
i i 
<b af RE 0.01072 |..... 
oft i 
peer 0.005325 = |0.039510° 
dirs ng Soa i sls 
ih d 
1.25 8 
nto a |Lallaizpeoane 
acta he d 
On Mo ee eae scree 
d 0.0625 0.09100 
Ses eat COREE d 
volat 0.003'8 sls 
i 
Sc olet haere ou 0.00000 118 
ve des i 
eae F i Were 
net slow d rapid d 
i i 
i 
(0.0725 s 
ar i 
ath d 
ld 
wid 
0.14 d 100 
isl s 
et tee i d 





Solubility, in grams per 100 ce 


Other solvents 





i al 

sal, NHAOII 

s dil HCl, cone 
HNOs 

s HCl, NHGCIl, 
NaCl, KI; i 
HNOs 

s KI, NHsOH; 
i al, eth 


3.18% acet; 2.2325 
al; s chl; 
d NHOTL 


seth, KI, 
NaS:O3; Vv sl 
s al 

s dil HINOs; 

i NH,OH 

s acet, IINOs, 
NHza,; i al 


.|s HNOs; i al 


s NILMOH, NHa 
salts; da 
sl s H1INOs 


.|s HCl; sl s HNOs 


s HNOs 


sa;ial, eth, 
acet, alk, NIIs 
vsal 


s dil INO; 
s HI 


|S aq reg 


s HNOs, I12SO4 


.|s a, NaCl; i al, 


acet, NHs3 
sa;ial 


fial, (NIHa)2S 


s aq reg, Nas; 
ial, HNOs 


s aq reg, NaS, 
alk: i al, IINOs 


walk @ 


s HCl, HNOs 


.{s HCl, KCNS 


s NH« salts, I1Cl, 
NIIs, KCN; 
sls al, eth 

da;ial 

da; ial 


s NIMOT; i al 


.|s NH«Cl, NU«Br, 


Nuual 
da;ial 


.|s HCl, HNOs 


sa, KI 
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] 
Crystalline form, Densit Solubility, in grams per 100 cc 
Synonyms and Mol. properties and Sees Melting Boiling 
No. Name j : spec. \ a7 eS Ct  —— a 
Formulae wt. index of i point, °C point, °C 
P gravity | Cold Hot 
refraction | Other solvents 
| | water water 
——— i! —t i — — at 
‘Mercury nitrogen compounds 
m251| mercury (II) iodide, |Hg(NH»)I. . 353.52 |. ake .jieth 
ammonobasic | | 
m252 mercury (II) iodide |Iodide of Millon's base.| 560.11 (|yel to brn. WF >128 expl im Wegdl N25. ae sd, HCl, KI soln 
aquobasic ammono- | OHg2N H2I | | | i 
basic { | I 
m253 mercury (II) iodide, |Hg(NHa)2I2 488.48 ‘col or pa yel ! I d .|s NHsOH 
diammine powd or need | | | 
m254 |Millons’s base. (HO)2He2NH2OH... AEIOPE Nhe a. 4.08318 ; ez “a are a er 5 
m255 |Molybdenum..  NLOR RE cae +f ee 95.94 ‘silv-wh met, or 10.2 |2610 5560 4H i s h conc HNOs, 
gray-blk powd, h cone H2SQ,, 
cub | H aq reg; sls HCl; 
i HF, NH; 
m256 | boride, (di-)........|MoBz 117.56 'rhomb. Td BR Pres etter he, 2f| tr ci Feoey tae yeuenes eth eure 4 cdl eae, ge oh ee 
m257| boride, (mono-).....|MoB.. 106.75 |tetr.... 8.65 all | 
m258 | (di-) boride... MozB... Pec hes 202:69) ||tetr:, -ottros «2/9: 26 | ree POE SE em A ta 
m259 | bromide, di-. MoBrz (or MozBra) 255.76 |yel red, amorph. . |4,.8817-5 |. : ee : i i s alk; i a, aq reg 
m260/| bromide, tetra-...... INoBrae yea ate 415.58 blk need, deliq. ld volat Vv 8 - id alk 
m261 |' bromide, tri-........ MoBrs. . 335.67 |dk-grn need...... 1 ed ld ali |i dalk, NHa;ia 
m262!| carbide, mono-......|MoC..... 107.95 (gray, hex....... 8.2020 2692 i i sl s HNOs, HF, 
| | | h H2SO., HCl; 
! | i alk hydr 
m263 | carbide(di-)......... Mo.C. . 203.89 wh, hex pr... 8.9 |2687 i sl s HNO:, HF 
| | h H2SOu, aq reg, 
| | | HCl; i alk 
m264| carbonyl .|Mo(CO)s 264.00 (wh cr, rhomb )1.96 id 150, 156,476 i i s bz; sls eth 
| diamagnet | without 
| meltg | 
m265! carbonyl, tri- Mo(CO)s(CsHsN)s. 287.08 J‘yel-brn cr.... d 
pyridine, tri- | 
m266 | chloride, di-. . MoCh (or MosCle)... 166.85 !yel, amorph... 13,71425 d i ii s HCl, H2SO,, 
| | alk, NH.OH, al, 
| acet 
m267 | chloride, penta-..... MoClh.... 273.21 |grn-blk cr, trig, 2.928 194 268 d \d 8 conc min 4, liq 
deliq | | | NHs3, CCh, chl; 
if 
| | sd al, eth f 
m268 | chloride, tetra-......|MoClh... 237.75 brn powd or cr, ld vol d ld 8 conc min a; 
| deliq | | dal, eth 
m269 | chloride, tri-. . MOC 305 6.6 202.30 |dk red need or 3.578% ld i isl d s conc H»SO,, 
powd | | cone HNOs; 
| | | v sls al, eth; 
| i HCl; d alk 
| 
m270| fluoride, hexa-......|MoFe................| 209.93 |coler.. liq 2.55178 ees 35760 sd ld s NH.OH, alk 
m271 hydrotetrachloro- (MozCk(H20)2](OH)2.6H20 It yelcr... |—H.0, li li ia, al 
hydroxide, di- 607.77 | 35-300 
. } 
m272 | hydroxide. . Mo(OH)s; 146.96 |blk powd d 0.2 sl s H2xSOu, HCl; 
(or Mo203.3HO) | | 8s 30% HxO:2 
m273 | hydroxide. Or es 162.96 |br to blk powd | 0.2 (coll) Jains wk eaves 
or Moa#s. | | i alk hydr 
m274 (VI) hydroxide......|MoO3.2H0... 179.97 {It yel, monocl pr.. '3.12415 10.0515 s dil H2O:, alk 
| | hydr; slsa 
m275 hydroxytetra- MosBra(OH)2 641.47 |red powd. | .|s alk 
bromide, di- | 
m276 | hydroxytetra- MosBra(OH)2.8H20 785.59 golden yel cr d ld s HCl, d alk, 
| bromide, diocta- | HNO; 
hydrate | 
m277 Le ala MosCh(OH)2.2H20O... 499.68 j|pa yel, amorph... | i s conc a; i al 
chloride, di- | 
m278 | iodide, di-. . Mol... 349.75 |brn powd 5.278284 i d valsa 
m279 | iodide, tetra-..... Mola 603.56 blk er a4 d 100 RE cae 
m280 | oxide, di-.. MoO: 127.94 lead gray, tetr or |6.47 | | i i sls h conc 
monocl H2SOq; i alk, 
| 
; 1iCl, HF 
m281 oxide, pent- Mo20s 271.88 |vlt-bl powd .|s h HeSOu, h HCl 
(exist?) | 
m282 | oxide, pent-.. “Molybd. blue” dk blue coll or 3.618 ld 8 ..|9 a, MeOH; i 
Mo20s.2H2 powd | acet, bz, chl 
(variations in Mo | 
| and O) | | 
m283 | oxide, sesqui-... Mo20,...... 239.88 blk, opaque f i i ia, alk, NIfOH 
(exist?) | | 
m284 oxide, tri-. . Molybdic anhydride. 143.94 col or wh-yel, 4.6922 i795 subl 0.1066'8 — |2.0557° sa, alk sulf, 
| as Molybdite. | rhomb | | 1155760 NILOI 
AVI 3 i ! | 
m285 oxydibromide, di-. . .|MoO2Bro 287.76 |yel-red tabl, deliq |... , i £38 Beef Be lhasin eflaeeadg 
| ! | | R 
| | | 
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No. 


m294 


m295 


m296 
m297 


m298 


m299 








Name 


Molybdenum 
oxytetrachloride.... . 
oxytrichloride 
oxydichloride, di-... . 
oxydichloride, di- 

hydrate 
oxyherachloride, tri-. 


oxy pentachloride, tri- 


oxychloride acid 
oxydifluoride, di-.. . 


oxytetrafluoride. 


metaphosphate. 


phosphide 
phosphide 


silicide. . 


sulfide, di-..... 


sulfide, penta....... 


sulfide, sesqui- 
sulfide, tetra-....... 


sulfide, tri- 


Molybdic acid 


anhydrous.......... 
Molybdic arsenic acid 


Molybdic phosphoric 
acid 
Molybdice silicic acid. 


Neodymium......... 


mcetate con. - ore 2 oy. 
acetylacetonate..... 
hezaantipyrin per- 
chlorate 
bromate...... 
bromide 
carbide 


chloride 
chloride, hexahydrate 
chromate...... 


Manganous nitrate.. . 
magnesium nitrate... 


dimethylphosphate. . 














Solubility, in grams per 100 cc 

















Crystalline form, Henn 
Synonyms and Mol properties and SOA yok Melting Boiling 
Formulae wt index of apes: point, °C point, °C Lorna 
beneetion gravity Cold Hot 
water water 
SES Ss | ees | ce | ee Lee 2) —+ —t 
MoOCk 253.75 |grn cr, deliq. . . subl ls 
MoOCls..... 218-30 lgrn or... ... 5. nae subl 100 d ; 
MoOch...... 198.84 |yelsh wh scaly er. |3.3117 subl 8 8 
MoO:Cl:.H:0 216.86 |pa yelcr.... subl 8 8 
MorOxsClhe.. . 452.60 |rubyred or dk vit ld ld 
cr 
MozO0sCls.. .. 417.14 |dk brn-blk er, . {melts easily |subl 8 8 
deliq 
Mo0O(OH):Ch 216.63 |wh need, deliq...|....... d 160 v8 SNK iRet 
MoO:>F:. . 165.94 |wh cr, hyer.. 3.49425 subl 270 8 vs 
MoOF,... 187.93  |col-wh, deliq.. .. . |3.00125 98 180 8 
.|Mo(POs)« 569.77 |yel powd... S374.) eee Ae a eee i i 
IM6@P Hor MosPs)).....4<|ub2O.98 iigray-era cripoWwds|GalG7iw,, ci Se WER dalsccs cee cs -ulacecteneeiee ee cae 
MoP.... 157.89 |blk powd........|5.35% 
MoSiz. . 152.11 |gray, met, tetr.. . |6.3120-5 
.|Nat. molybdenite. 160.07 |blk luster, hex... . |4.804 1185 subl 450, i i 
MoS: d in air 
MosSs.3H2O..... 406-25) Saloibr po waite. 4i ices oro sts —H20, 135 |d i i 
MosS3.. 288.07 steel gray need.. . |5.9115 d 1100 vol 1200 
MoSé; <5... 224.2039) ||brnl powder s.a al! Suspucue ote ane) Bt | Be RA ot coe i i 
.|MoSs.... 192.13 {blk pl eee os. ld d sls 8 
H:Mo0O..H2O 179.97 |yel, monocl...... 3.12416 —H#O,70 |d 0.13318 2.56870 
(or MoO:.2H2O) 
H:2MoO. 161.95 |wh or sl yelsh, 3.112 —H#0, 70 .|sl 8 sls 
(or MoO:.H2O0) hex 
As@s.6Mo0;.18H20... . 1475.75 |col, trig......... 2.493198 —15H20, meee) feeerrectsuato. 
150 
H2[P(Mo7207)s).28H2O.. ./2365.71 |yel, oct......... . |2.53 Se MRE Pyliccccoin beens fc ee are | neememareonces 
Ha[Si(Moz07)].28H20 . .|2363.83 lyel, tetr......... 45 d 100 600" 
INGeo meen 144.24 |silv-wh to yelsh_ |hex 7.004 1024 3027 d 
met, hex to m.p.| cub 6.80 
868, cub from 868 
Nd(C:H102)s.H20 adie SSOI3O Uy seeoes Mlacteesareltc dopey sm aad epalich as aeet ae bo kta ape caters See  |eracrcese a 
Nd({CH(COCHs)2}s.....' 441.57 |pink cr........../1.618 PS OSUS 28a) 1H ecccsis ST eel el liscancaeseasos 
(Nd(CuHi2N2)e].(ClO«)s rose WhexXter recs: teens yale d 285-289 1059920 cesta ae 
1571.99 
+INd(BrOs)s:9HO)x...4;.:- || 69010) ired) hex: .a6 a)... obec i engets 66.7 —9H20, 15015125 
ING Brsscceicnsietuns curate CSS. Oin_ EPA CN mitts etiertss.al| nak ais sacar 684 1540 S08! a Bleck enter 
INdGawaacie aieeene 168.26 |yel, hex leaf...... 5.15 a Oe ree Gk sche d d 
NaC ls Fie tucick ts 250.60 Jrose-vit pr....... 4.13425 784 1600 96.713 14010 
NdCl.6HsO:........ 55. +.') 358.69 jred rhomb..7.7.:))........ 20% 124 —6H2, 160/246" 51110 
Nd:(CrO«)3.8H20...... 280,58: lyeler. cc saves alos << aon 1 ODT sta oa cot 
NdRgieeqecsia tace one QOU24 pa dilacss sire. salsce ers dyn epiaye 1410 2300 i i 
MING 3c cto hv e.edeus oa cen] Co24299. | DUKCOP POWs t...c ilocos ats wales 775+3 1370 8 8 
Nd(CeHsO«)s......---- SG7:60) WEIChGG Mme cg sot Ae so ata WN MW ibemrenc 055 ANC Pyare BYE s ts <ecstre ee 
2Nd(NOs)s.3Mn(NOs)2.24H2O Vit-redic/@sucd ek 2.114 Vite = SO ieee: TGR con WS moitates des 
1629.72 
2Nd(NOs)3.3Mg(NOs)2.24H2O Witsred zs .scchae ¢ 2.020 KG; Wie rateinenerta 69.530 
1537.84 
Nd[(CHs)2PO4]s.-..-... SIG a> peulat, hex Plies en es.awunqistvat ee eee ek Rie ahh ase 56.125 22.3100 
Nd2(MoO,)s...........! 768.29 |tetr, 2.005....... 5.1418 IW As We) Meiners iecn eh fon foe oP ght a-ci| ( Gera I 
2Nd(NOs)s.3Ni(NOs)2.24H20 blsh-grn........ . {2.202 1056° 0 ASesrsc+ FD ee as Gane 
1641.04 
Nd(NOs)s.6H2O....... ASS Soul PRiCl deren aston tat ei| syn aay Sea asl crea as «mtb eek os 152.9% 
POHINGIN aatartowicnn in eee 158.25) SDI pow seep tis: leat tereren hahha sib eeetes Fe oa x siglees rly a Lil. enectenenees 
sSCRCOP ODEO ees || EPG) IGOR e cee Gen las Gn cimeice t/ha cts. orb Remmi kG o:0-c 0.00007425]......... 
Neodymia. NdzOs...... 336.48 [lt bl powd, red 7.24 mIQOONCE Lins Siege es 0.000192 |0.00375 
fluores 


— > 


Other solvents 


s al, eth 
sl 8 al, acet, eth 


.|8 eth 


8 al, eth, acet 
sal, MeOH; 
i eth, chl, tol 


.|s al, eth, CCh, 


8d H2SO,; 

v sls bz 

sl 8 h aq reg; i 
HCL, HNOs, 
H2S0,' 

sh HNO: 


. 1s HNOs, h cone 


H2SO,, aq reg; 
i cone HCl 


.|i a, aq reg; v8 


HF+HNO: 
sh H2SOu, aq 
reg, HNO3; i 
dil a, cone 
H2SO.4 

s NH,OH, alk, 
sulfides 


.jicone HCl; dh 


HNO, 

ia;s h HSO,, 
alk sulfide 

8 alk sulf, conc 
KOH 

3 alk hydr, alk 
carb; sls a 

s alk, NH.OH, 
H2SOq; i NHs 
s abs al; i chl, 
CS2 


.|s dil a; i bz, chl, 


CS2 


s dil a; i conc 
HNOs 

44.5 al; i eth, chl 

veal 





No. 


n23 


n24 
n25 


n26 





PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Name Synonyms and 
Formulae 
Neodymium 
Mulfaterrncnaneaces ser Nda(SO«)s.8HxO....... 
UGGR. Gogaonebaond Widisla; sat ctarerccarata stare sts 
IN GOR sic. thie tieoie ne ere IN@ hacarsttern Goeleieneh Wen: abe 
Neptunium.......... IND ieeieraterareteiteneny ist 
bromide, tri-........ IND Bras sccyetnsiceusyn le es 
chloride, tetra-...... INpClaia ioe it asiante 
chloride, tri-........ INpG@lscneecciestane st 
fluoride, hexa-...... NDI 6 0) diectonencuctent 
fluoride, tetra-...... INDRicsch oc tec eae 
fluoride, tri-........ INDE agaatretcsase tae: 
iodide, tri-....... INplssaaaicece enters 
oxide, di-........... INDO Shi eehiras cuentas 
(tri-) oxide, octa-...-|NpxOs.............--- 
INDOORS ceyecs aaie cient WIN Siorevareuetcevevey sal eratave aps iar oe 
Acetate. 6.0.0.0 see Ni(C2Hs03)s........... 
acetate, tetrahydrate |Ni(C:Hs0:)3.4H:0..... 
antimonide......... Nat. breithauptite. 
NiSb 
orthoarsenate, octa- |Nis(AsO«)2.8H:0....... 
hydrate 
arsenide............ Nat. niccolite. NiAs,.. . 
orthoarsenite, acid... |NisH«e(AsOs)s.H:O...... 


benzenesulfonate. .. . |Ni(CsHsSO1)2.6H:0.... 





DOHGO Hehe. va cucs$ BAR tence wae 
Dromates). i... 500d Ni(BrOs):.6H:0....... 
bromide. .......56005 WEES Ss: ics Sip cnie recuse 
bromide, trihydrate..|NiBm.3H:O........... 
bromoplatinate..... NiPtBrs.6H20......... 
di-N-butyldithio- (NBC).Ni[(C«Hs)sNCSS}: 
carbamate 
Carbides... 6.500000. INisOSacckirae onesies 
carbonate.......... NICO se ter ge agence sas 
carbonate, basic..... 2NiCO;.3Ni(OH):.4H:O0 
carbonate, basic..... Zaratite. NiCOs....... 
2Ni(OH):.4H0(?) 

CATDODY! 5 6 iccs.000: serene IN CO) Gime cenit se 
CHIOF ALC sohececcisieiviaisivis Ni(ClOs):.6HxO........ 
perchlorate......... Ni(ClO«)2.6H2O........ 
CHIOFIGS sty scnsitetay sisi ICE hatches cocette Mane: 
chloride, hexahydrate|NiCh.6Hs0........... 
chloropalladate...... NiPdCls.6H:O....... 
chloroplatinate...... NiPtCls.6HxO0......... 
CVANIAGT jcisiieinayrnes INI iss 6 patenisea ns 
cyanide, tetrahydrate|Ni(CN)2.4H:O0........ 
ferrocyanide........ NisFe(CN)s.2HO...... 
fluogallate.......... (Ni(H10)s)[GaFs.Hx0]. . 
HUOPIDG ss farce isiais stare INDE Son oisrtaee.chapre ce 
fluosilicate.......... NiS8iFs.6HxO.......... 
formate, dihydrate . .|Ni(CHO:):.2H:O...... 
(IT) hydroxide...... Ni(OH): (or NiO.zH:0) 


iodate, tetrahydrate . |Ni(IOs):.4H:O0......... 


Mol. 


841.35 


118.72 


376.23 
170.75 
333.70 
365.70 
129.62 
237.70 
485.92 
574.61 


110.75 
182.81 


349.53 

96.71 
308.88 
184.78 


92.72 
408.52 























Crystalline form, Donny oF : Solubility. in grams per 100 cc 
properties and Melting Boiling SS 
index of point, °C point, °C 
refraction mao be Other solvents 
=I | aes at lias +_— 
red, monocl, 1.41, |2.85 U7 Giese ec etcccen en 820 PY C iatliadn | sth rnin Oicietene 
1.551, 1.562 
oliv grn powd... .|5.1791 d Ae perts li d sdila 
inert gas col sol, |gas: 0.9002° |— 248.67 — 245.92 1.4720 crm? |: ..2 407 8 liq O2 
cub 
1.204 245.9 
a: orthorhomb a; 20.45 C102) oP omc encore nes oie oem etaad s HCl 
silvery #: tetr B: 19.3634 | 278+5 
(above 278) stab 278- 
y: cub (above 570 
500) 
a: hex #: grn a 6.92 subl cd. 800! Tin. on cinccc a | I Cr Heres gcse 
orthorhomb 
red-brn tetr..... .|4.92 SSR) Wite stone ona BE Pestecscauaatete | eee alana emer 
WH eX ancient x 5.38 CSOD I faye tcreveun eros SD (etic. es at cone Soon 
brn, orthorhomb..|..........- 53 d Cs alld daialead By Carenteente)| tomar eA Sis cia 
Qin mono cr |6:8i Ee ohie eee alms wots Er ||| Perrone ag icone HNOs 
purple, hex...... VPN OR aiden 2 ip ox adic Pee 0 Aemse cots ao to so OS 
bra, orthorhomb:: 16:82 "9 Patna: he | alee stalscese ies Aaarpiset te sitet mamissot Serco 
Spplegrm emo... L110 Pm Oates eo sclieeseceees 6 | ieliedaed hl Wesco oe sconca 
brn. Cuba aaivsis «lacked eeiere ns BOO | Peed etn olla cde ene eee ete s HNO: 
silv met, cub..... 8.90 1453 2732 i i s dil HNOs; sls 
HCl, H2SO«; 
i NHs 
Grh Pre es eT OS ld 16.60 Neen es hcp ial 
GER PF casas wae (her 44 d 16." 1) ie eerie le ieee s dil al 
lt copper red, hex |7.54 1158 A E400; 7 ee oak Skil b alec cates craiera a tants oat tie tare 
‘velsh-grn powd.).|4:08 9 Ne oaee ce crerals nihiatsatcrererate laa atitiatad Ne Fk Se SAE 88 
OX site eee 7.579 1 ait paige fe LE te ore eh ae i i 8 aq reg 
BIN-Whiwscic cee Hee lew rineve arenes 3 Gb Pees eiapateneraia A, |. . Vi Seewmeoe sa, alk 
grn, monocl...... 1.628% —H0 d 14.318 51.582 5.9 al; 4.5 eth 
DF eee hcins OC ieee || | er etgre ehh e : id d s aq reg, HNOs 
monocl Sra Psy fe) eh ee Lily orden a 12S Pe ks Ce A ccale <b meee eatin mieten 
yei brn, deliq. . . . |5.09877 OS NSIS sonia ory 112.8° 155.1: |g al, eth, NHsOH 
yelsh-grn need, |........... SEO SO0l Feces eee 199° 315.710 s al, eth, NHOH 
deliq 
Diet Pid o taca ogee REC 3.715 BRISCOE) ARIE AScI ners) Sem Aneiay Fcc cosa ana OL 
dk olive grn powd/1.29 89-00" Jj licaeecoes i i s) s bz, pet comp; 
ial 
Gk @rey POW, <. <AFQBTM) (eum Sense walneal cre alla ecanic iteb ae ui ek ele oe ee 
it:grn, rhombs. cic: eevee ee a hn oaerccts sete 0.0093 i ga 
It grn cr or brn ld i d sa, NH« salts 
powd 
emerald) grn;aubolec@. 9) Jeni an sactdcnten vette n i i s bh dil HCl, 
1.56-1.61 NHOH 
col, volat, 1.3207 —25 43 OLS Fence ca 8 aq reg, al, eth, 
inflamm, liq, bz, HNOs; i dil 
or need a, dil alk 
AK POD: cntevenas Oe 1 SO ee eer, ee LO deal PRE Retr inctae: “kar cure- tee Pe iar ae 
gro, ipexneeG, j,ccrsccstee ET eI) (thes t-te he 222,5° 273.74 8 al, acet, chl 
1.518, 1.498 
yel sc, deliq...... 3.55 1001 subl 973 64,270 87.610 s al, NH,OH; 
iNHs 
TN, ORDO Tella: Fe. hes celiac r cess . |25420 5Qgico veal 
~1.57 
ee RTOS. dt oct fee PRLS, iia ee eee AMIE ETS, ire, einer’ SEAS Wa pcoagea, A ese 
trig... ys: ai IES een Irs (eente why ety y Mead belay (Sr hehs a Le scan 
WLS IT 2 jeisretadisllede aus tot ell eos tee ee Re i i is KCN 
it grn pl or powd |........... —4H:0, 200/d i i s KCN, NH.OH, 
pois alk; sls dila 
RIOHWIs fa se anie 1 SORT) ths. Ae ees Clee Lae cee ete in hae fr s KCN, NH.OH; 
i HCl 
pa arn, monocl(?),|2.45 = SH, TLOl i vs unten. Be len are aren s HF 
1.45 
arn, tetr........./468 subl 1000 | a TD) | Ite Oe s a, alk, eth, NHs 
(in HF) 
arn, trig, 1.391, /2.134 (aan Mate tea its ieee eRe Ss ertcratasne orks a6 
1.407 
MER OR oo. ce beer lod a ee Pn on Sys nn | Geen esate Seis 3 aS tc 
grn cr, or amorph /4.15(3.65) |d 230 |........... LEM te KS Vali | ier a atcha isa, NH,OH 
velneedinweitrecas SOT ye Oe Bie rom mace ee cet 1.1% Qe LL AEDS re stenciofs tereee 
WOK ice acco hehiro lavas oa eee C1007 2 Tle eee 1.4% Ch, a | aorta acto. cyto 
blk cr, deliq .... .|5.834 (gy dilnatiiniodlle | Sse Saunt es 124,20 188.21 = ig al 
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Crystalline form, 
Synonyms and Mol. properties and | Density or Melting Boiling 
No. Name Formulae wt. index of spec. point, °C point, °C 
refraction gravity 
ik Hain soe “tt ' water water 
Nickel 
n72| dimethylglyoxime. ..|/Ni(HC:HsN202):....... 288.94 |scarlet red cr....]........... UOT OO siete vise cia eracose i i 
n73| nitrate, hexahydrate.|Ni(NOs)2.6H20........] 290.81, |grn, monocl, deliq|2.05 56.7 136.7 238.50 vs 
mv4:| oleateess. ......0./Ni(CrHaOs)a. oc 6 5 cus GRLGE ) igen Oilss. eve cae tlP.ien eae TBO  hcicn othe adlinch eGo cieilivg Wieder 
GOT MOLMACO sac] was sat NRC OMAR oe ire ialalaisial| A See TOs (LG EM DO WO s ne oc m:| etre cel siaie Sael| cherie steal aietatellMteratarsiscetate ale ie pee lnstetelerainac 
n76| oxide, mono-......../Nat. bunsenite. NiO...| 74.71 |grn-blk, cub, 6.67 1 Ly en to Ree i i 
2.1818(red) 
n77 | orthophosphate...... Nia(PO«)2.8H20........| 510.20 japple grn plor |........... eee Re eee i i 
emerald cr gran 
n78 pyrophosphate...... INGOs on oreces es aietesnace haste WET te eae Os CMR Me atc aves avavch ttl ctacay aco atety: Siatell mevrasrecraathe tel eras shower eter ace 
(anhydr) 
n79 (di-)phosphide...... INDE ois. sos) ais Ge esals can) bears 148.39 gray cr........../6.3155 lo ee BA Ome Caen Ue oe © | Shue reer 
n80 (penta) phosphide, INDEP ss waretcw esas tes 355.50 [need or tablcr...|........... VSG ete! Told te cccecoroverare |lets,cenepay ees tase enact 
(di)- 
n81 (tri-)phosphide, NisP2 235-08" \dik'ornsblk. 6832 (5:00, Se Packie cil] tices woe ote i i 
(di-) 
n82| hypophosphite....../Ni(H2PO2)2.6H0...... 206:78 ler’, cs wae Ore 1.8219.8 GA VOOgP AP en otic arcs 8 
n83| selenate............ NiSe0..6HsO..........| 309.76 jigrn, tetr, 1.5393..12.314  |..........- Io i inccce, sreenete 
n84| selenide............ INR Senco tle 137.67 |wh or gray, cub. .|8.46 red heat ake” 9 MER e eeniae 
MSs | eilecide: 2 oe ok sa Nise. wieales o\secarnee a1 9859 | De seer ai ree Oe 7.217 1 (S10, J aa al tcarerranceienb oan Ane | tren 
WOR.) | wteRrete. ii. sar «5% Ni(CisHasO2)2........ O25.8%u NGF PO Wile are sa |e ypu cle LOD Were ees ts PS a ite ase 
n87 BURKE, cess INGSOg ccc ck erotenee 154.78 lyel, cub.........13.68 BAS ies eaters 29.3° 83.7100 
n88| sulfate, heptahydrate| Morenosite. 280.88 j|grn, rhomb, 1.467,/1.948 99; —H2O |—6H20O, 103]75.615-5 475,810 
NiSO«.7H20 1.489, 1.492 31.5 
n89 | sulfate, hexahydrate. Single nickel salt. 262.86 ja: bl, tetr 8: grn, |2.07 tr: 53.3 —6H20, 103/62.52° 340.7100 
NiSO«.6H2 monocl, 1.511, 
1.487 
n90| sulfide, mono-....... Nat. millerite. NiS..... 90.77 |blk; trig or amorph|5.3-5.65 TOT wie ee | Cilcclse s: wkescaie mane 0;0003638 >| Mie cc erect: 
n91/ sulfide, sub-........ Heazlewoodite. NisSz...| 240.26 |pa yelsh bronze [5.82 WOO | hea iscc ute ate qemeee 2 Peanuts 
met, lust 
ng2 (II, III) sulfide..... Poydomite. NisSs...... SOL SO NETAVADI CUD cior.i(4.0 men MMIMNN Ban icagee lc souehel| re mretyersednvat PO RBM, Ulie ac acckeess 
MOS |) PRUANGE. he oes ies nesta NOs. Glas)... 2202 40. CO gem, tetrad. ecccs fis tee ete Mi rsce a rea Gl [ieact ae ane we GW WU Beker 
n94| dithionate.......... NIS-Os OHO nc so ee 326.93 |grn, tricl........ 1.908 F psa || See fork 
Nickel Complexes 
n95| diaquotetrammine ENTON Ea) a (a2) 2]i(INOa) 2! 286:87 |r ors. tv sere rset] cyano wore el [ees Sree cea ites ora afer tse BA tee 
nickel (II) nitrate 
n96| hexamminenickel (II) |[Ni(NHs)s]Brz......... 320.71 jvit powd......-- MOST aee czas oR vs d 
bromide 
n97| hexamminenickel (II)|[Ni(NHs)s](ClOs)2...... 397 BOO A icntecieie os soa ee 1.52 ASOT Se kc kis ewes dt OF) | rane 
chlorate Ni(NHas)4 
n98/| hexamminenickel (II)|[Ni(NHas)sJCk.......-.. 231.80 |blsh, cub........ TAGS: 00) (ON: a kcdiee cca tn ist 8 d 
chloride 
ngg hexamminenickel (II)|(Ni(NHs)sJIz.........- 414.70 |pabl, cub....... 2.101 ee W earcerccterctace ” PR i ech apices nct 
iodide 
nl00| hexamminenickel (II)|[Ni(NHs)6](NOs)2......| 284.90 Jbl, oct or cub... .]....-.. cc efor ee ees BAG: 7 lets cconensuctene 
nitrate 
nl01| tetrapyridinnickel (Ni(CsHsN),)SiFs....-.. 57. 2OR bli grnarhombs.:<|2:307> Mime Bel eperce te arate ks [fern cote ceqe constr epee tate tere | ehede bucky oie = 
(II) fiuosilic 
nl02 |Niobium............ Columbium. Nb....... 92.906 |steel gray, lustr (8.57 2468+ 10 4927 i i 
met cub, 1.80 
n103 DOTIGG a. Prez ee | IND ESR rep siete eee aie whales MASS hex cecteege 6.97 PAULL CGO) am NWP eke state eSaecuInT [BiB eresettren Ce] Mo ce cron Oyo 
nl04| bromide, penta-.....|NbBrs...........-.+-- 492:46 |purp Ted’... inc sn ermal 265.2 361.6 ge PR) | ae eecieseve cree 
nl05| carbide.............|NbC. 104.92 |blk, cub or lav- |7.6 BBOOUNE Vil tec anthem A POPUP E | i ocsrescetsiers 
ender-gray powd 
nl06| chloride, penta-..... NbCls. 270.17 |yel-wh, deliq..... 2.75 204.7 254 GS a Uhilc crueivensie 
nl07| fluoride, penta-...... INDE ssc fise tess sions ois 187.90 |col, monocl pr, 3.293 72-73 236 ed Ta Pe cetstiroretsre 
hyer 
mMIOS:) | AVGTIGO® 02 essa aed IND acca a cae iweb 93.91 |gray powd....... 6.6 NAT? I rere Ieirsi header arenes al Inc roar iet 
nl09 MILTIC@ Ss eyes ss < t IND Nice a oeve cet OG20 Laan bike oubic: o.oo 8.4 ZO TSAR) ailancrenrscunretets ie || act epee osere 
nl10| oxalate, hydrogen. ..|Nb(HC2O4)s.........-. 538-05) Heol, Monoel s serra laa meee Malley sive mS call en lane FLAauCENs d d 
MDD Oxide ine ca re nee | NDO sie sree, sey ewe os re 124:900) |DUC occas cee 5 Dene UNF Reiley! |tayetesy errr e i i 
nll2| oxide, mon- (or di-) .|NbO (or Nb202).......- 108.01 (blk, cub.........-: oO Ales ore yc eetaillaters oe ware i i 
BLT || OXI]: PEN tear oyreye ated | NSO Bate lone Cietoee cere 200 265.81 |wh, rhomb....... 4.47 SSO Sehr por cx snot i i 
nll4| oxide, pent-, hydrate |Nb:Os.2Hs0... =<... .5. 0. [occ ee eee cee tee ee eee eee eee eee en Ce es eee Re, @BOEN be ca cee 
nll15| oxide, tri-(seaqui) ...|Nb2Os................ 233-81 eID DU Ke ea arecers ctepe sll lseeints. boast ZO a wet alec ierctarversicne 














Solubility, in grams per 100 co 


Cold Hot Other solvents 





8 a, absal;ia 
ac, NH«OH 
s al, NHsOH 
8 a, NHi salts; 
v sl 8 oxal a 
sa, NHAOH 





sa, NH, salts; i 
me acet. 
et acet 

sa, NHsOH 


s HNO:+HF;ia 


8 aq reg, HNOs; 

ia, HCl 

ia 

s CCh, pyr; sls 
acet; i MeOH, eth 

ial, eth, acet 

8 al 





12.5 MeOH; vs 
al, NH.OH 


8 aq reg, HNQs, 
KHS; slaa 
8s HNO; 


s HNO: 
s HCl, H:8O« 


s NH.OH; ial 





s NH.OH 


s fus alk; i HCI, 
HNOs, aq reg 

is al, ethyl bromide 

s HNO:;, HF 


s al, HCl, CCh 

s al; sl s chl, CS:, 
H2S04 

ls HF, conc H2S04; 
i HCl, alk, HNOs 

s HF +HNOs; 
i HNO: 

8 H2CxO«; d al 

sls alk;ia 

is a, alk; i al, 
NHOs 

is HF, alk; ia 

is conc H:SO«, 
cone HCl, HF, 
alk; i NHs 





PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 





No. 


n116 
nll7 


nll8 


nl119g 


n120 
nl21 


n122 
n1l23 
nl24 
nl25 


n126 


nl27 


Name 


Niobium 
oxybromide......... 
oxychloride......... 


potassium fluoride... 


Nitric acid........... 


const boil. ... 
Nitrogen.......... 
chloride, tri-........ 
fluoride, tri-... 
iodide, tri-..... 
iodide, tri-, 


monoammine 
oxide(ic) 


oxide(ous).......... 


oxide, pent-......... 


oxide, tri-... 


DPeroxideras. ers ooo 


(di-) oxide(tri-)..... 


oxi (tri-) fluoride.... 


sulfide, penta- 
sulfide, tetra-....... 


Nitrosyl bromide... . 
perchlorate.... . 
chloride... ... 


fluoborate 


fluoride..... 
Nitrosylsulfuric 
acid 
Nitrosyleulfuric 
anhydride 
Nitrous acid......... 


Nitryl chloride........ 


fluoride 
Osmium 


carbonyl chloride... . 
chloride, di-...... 


chloride, tetra-...... 
chloride, tri-........ 


chloride, tri-, tri- 
hydrate 

fluoride, hexa- 
fluoride, tetra-... 
WRCEOS I oo, sae avain ate 


Synonyms and 
Formulae 


HNOa.... 


.|68 % HNOs+32 % H20 


NO. 


Nitric anhydride. N2Os. 


INOsie cas 


Nitrogen oxide, di-. NO» 


Nitrous anhydride. 
N203 


Tetranitrogen 
tetrasulfide eulfur- 
nitride. N4Sq 

NO Braiibccsuewe 


UINOCIOLHO.......... 


NO Cera 


SNOW atc 


Chamber Cevarais: 
NOHSO, 
(NOSOa)20.......... 


Os(CO):Ch. . 


1OsCh.... 


OsCh 
OsCls... 


OsCls.3H20. . 


OsFs.. 


Oss... . 


alas yon 








IN abet. seai.e- ait ara 





Mol. 
wt. 


348.63 
215.26 


300.12 


63.01 


28.0134 


120.37 

71.00 
394.72 
411.75 


30.01 


44.01 


108.01 


62.00 


46.01 


76.01 


81.06 


188.33 
184.28 


109.92 
147.47 
65.46 


116.81 


49.00 
127.08 


236.14 
47.01 
62.03 
81.46 


65.00 
190.20 


345.14 
261,11 


332.01 
296.56 


350.61 
304.19 


266.19 
697.82 




















Crystalline form, 
properties and Density or Melting Boiling 
index of spec. point, °C point, °C 
refraction gravity Cold Hot 
MOU CL at. arate iby babe bile ce <6 otter ay Aer he: ones 
col need....... BUD AOO! Bi ieies 2x sence s,d d 
MMONOC! leaty WISET Ile. «+, cen ad ie ee |v ere cele ae 7.8 vs 
fatty 
col liq, corr, pois, 1.50277 —42 83 C oo 
1.397164 
A colihigns same tears ie mamta ba eB 120.5 2 2 
col gas, col liq, sol|gas 1.2506 — 209.86 — 195.8 2.33° cm? |1.4249 cm? 
cub cr g/l liq 
0.8081 195.8 
sol 1.026 ~%2.5 
yel oil or rhomb cr/1.653 <—40 <71, expl 95/i d 
COL Cass. MRR 3.2 liq: 1.537 —129| — 206.60 — 128.8 vals eae 
blk, expl.... pi Bec atc in expl subl vac i d 
dk red, rhomb... .|3.5 d>20 expl i d 
col gas, bl liq, sol |gas 1.3402 |—163.6 |—151.8 7.349 cm? |2.37 cm? 
liq 1.330-% g/lliq; 
1.269 ~150.2 
col gas or liq or 1.97 7se0 g/l |—90.8 — 88.5 130° cm? |56.7% cm? 
cub cr, 1.0005;49 | 
wh, rhomb or hex /1.64218 130 d 47 8 d to 
HNO; 
bish gas... ...6..}: sdeboerd” ~~ ).05 2. eae eee he ee cees 
temp 
col sol, yel liq or |1.4494% —11.20 21.2 s,d 
brn gas, 1.4020 
red-brn gas, bl 1.4472 — 102 d 3.5 is d 
sol or liq 
col gas expl..... . |liq; 1.507~4-9| —175 —45.9 d 
sol: 
1,951 ~193.2 | 
RUSY. Cha ee ca cle ai as 3 LOS EE d d d 
yel cr, 2.046. ... ./2.2418 d 178 | 
| 
br gas or dk br liq|>1.0 — 55.5 —2 d d 
rhomb, deliq.... .|2.169 d 100 d ; 
yel gas or yel-red |gas: 2.99 — 64.5 —5.5 d d 
liq or cr g/lliq: | 
1.41772 | 
col, rhomb cr, 2.185% subl 2500.0 | d 
hyer | 
col gas.... 2.176 g/l — 134 |—56 : 
col, rhomb. . d 73.5 d 
tetr..... .|217 360 d 
only in sol (pa bl)... accu. See ld 
ROD BON a's acess item shen alten il expl 8 
pa yel-br gas..... gas: 2.57 g/l|<—31 5 d 
liq: 1.32" 
col gas, col sol .. ./2.90 g/l —139 — 63.5 d 
gray-blsh met, 22.4820 3000 + 10 ~5000 i i 
hex 
col pr........... 269-273 d 280 i i 
Gk DID, Geligtin. uiGin. tame RIE oa eGuietee i sld 
TOd HY NSS. chs. e|h kere subl lel eel |: one 
Dr Oubs <8 d 500-600 bt eal lene Gee 
PEON OM sce aie cs ld vs 
REN ORG coc 3 ae. cieitl os 32,1 45.9 d d 
DY HOWM cnn ag coat a eek gcast nc ld d 
5 Ad oS WSR Ae ih 0) la eed || RP dE bal OP fe ae vs d 
lust 





Solubility, in grams per 100 cc 


Other solvents 


water water 
—_> Yt yt 


8a 
s al, H2SO,; 
i HCl 


s chl, bz, CCh, 
C82, PCls 

s KCNS, NaS 20; 
s HCl, KCNS, 
Na2S203;; i abs al 
3.4 cm? H2SO«; 
26.6 cm? al; 8 
FeSO., CS: 


s al, eth, H2SOu 


s chl 


seth ot 


.|s alk, CSe, chl 


s eth, a, alk 


.|s acet; expl al, eth 


s CS:, eth; i bz, al 


.|s al, bz, CS: 


s alk 
expl al, eth 
s fum H2SO« 


..|d to HNOe+HF 
.|8 HaSO« 


.|8 H2SO« 


./d al, eth, chl 


sl s aq reg, HNOs; 
i NH 

s NaOH;ia 

s al, eth, HNOs;; 
sl s alk 

ial 

s alk, al, a; sls 
eth 





.|s al 


s al 


ee ee ee ee ee) ee ell 


B-224 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 





Name 


—--—_—_——————)-—S———_ 











Osmium 
010] oxide, di-, brown... . 
oll | oxide, di-, black....* 
0] 2:|--oxide,smon-........- 
013 | oxide, sesqui-....... 
ol4 oxide, tetra-........ 
015| sulfide, di-......... 
016| sulfide, tetra-....... 
at GURU. . occas kta 
o18;) telluride:.............<.!2¢ 
019 |Oxygen.............. 
020)}, fluoride ..: «<i 3.00% 
O22 IOwone i sate sss oe ses 
p] |Palladium........... 
D2 iaxbromide.s..<..< |... 5 << 
pall sobloride:”... 5... .- . 
p3*} chloride, dihydrate. . 
pai“ eyanide x. oo. 325 
psd fluoride, di-.......:. 
p6 fluoride, tri-........ 
Di lp enyanide 5-525 3 so 
Pe NOS: OS Saeed ss. 
pe | nitrate... c...«-. 65-6 
PLO) oxide. di-.. ...-s66.02. 
pll| oxide, mon-......... 
pl2]| oxide, mon-, hydrate 
DiS.) splenate... 26 secs 
pl4| selenide............ 
pl5| selenide, di-.... 
pl6| atlicide..... 2.52.55. 
BT | WOU Ate. oem os iss 
p18| sulfide, di-.......... 
pl9| sulfide, mono-....... 
p20] sulfide, sub-........ 
p21 telluride, di-........ 
Palladium Complexes 
p22| diamminepalladium 
(II) hydroxide 
p23| dichlorodiammine- 
palladium (II) 
trans (or a) 
p24| tetramminepalladium 
(II) chloride 
p25| tetramminepalladium 


tetrachloropalladate 
p26 |Phospham........... 


p27 |Phosphomolybdic 
acid 









































Crystalline form, ‘ Solubility, in gr: 
Synonyms and Mol. properties and Density or Melting Boiling . OES Pa 
Formulae wt. index of Peco point, °C point, °C 
refraction BPAY el Het Other solvents 
| water water 
| He | or 
OO as ics ss 5 222.20 |brn cr {11.3724 Bg AERO) nae uric wand i i ia 
OsO,, 500 
OBO res tay «cies tere ete 222.20 |blk powd (7.712 Gry top brs peels 2 eee i i a dil HCl 
350-400 
BONS, 5 sis. caverns A BOGS20 MUM cy sismso tee are nin siete Srem tareenilita database ma i i. =) Al ee eee 
Os20). 428.40 |dk brn......... sia.cviciy mune elf vars Fei i ia 
OsO,. 254.10 |a) col, monocl... . |4.90622 a) 39.5 130 5.7010 6.23% 250 + 10 CCh; 
b) yel mass...... b) 41.0 s al, eth, 
NH.OH, POCh 
OsS:. 254.33 |blk, cub........./9.47 (: (| tne nee i i s HNOs; i alk 
HOV Sa rites fers. tye /ata age cucneatie 318.46 |br blk (exist?).... 5 Pr P| Senay fe Lie dee (sce tatcrscaceee s dil HNOs; 
i (NHa):S 
OsSO; 270-26) OD) bikes cs sceictom oeilione were OE oo) | |e a @ Tet PAL ilies Seco navetd s dil HCl, alk 
OsTe: 445.40 |gray-blk cr......]....... CG COOTT Fiennes nest no ne eee lindea omelet ia; d dil HNOs 
Os. 31.9988|col gas, sol hex cr |gas: 1.4299 |—218.4 — 183.0 4.89° cm? |2.46 cm? |2.78% al 
g/l, liq: 3.1675 cm? |2.30!% cm? 
1.149 7183 
sol: 3 
1,426 7252.6 
4 OY Ee eae eam 2 54.00 [col gas, unst..... liq: 1.907223.8) — 223.8 —144.8 sls,d i sl sa, alk 
Mer eetes hc cA sc Sar Sant 47.9982|col gas, or dk bl gas: 2.144° |192.7+2 Shee A0° emesis ache ou 8 alk sol, oils 
lig, or bl-blk cr, | g/l liq: 1.0 
liq: 1.2226 1.614 7195.4 
g/l 
Pa sess kek s 106.40 |silv wh, met, cub. /11.97° 1552 2927 i i 8s aq reg, h HNOs, 
11.4022. H2SO,; sl s HCl 
Viel oN 3) oC ee 266.22  jred. br... s)< 5.» < 5.17316 en Bi i ee ere i i s HBr 
PdCh................] 177.31 |dk red, cub need, |4.018 500!) GN ant Poe 8 8 s HBr; acet 
deliq 
PdCls 2H ii os i nise Sa 293:34. |br pr, deliq .....0]. 6.50: a: wae ih ons oe vs vs s HCl, acet 
IPG(GN ee crac ace ots: s) | Sra ae Velah= Wi wee airs cote oe meet razeys 7. A oe a Nc eee i i s KCN, NH.OH; 
idila 
PdF:2 144.40 br, tetr..........|5.80 volat dred heat jslisv.dige) lz... aco s HF 
| ttl 2 ae See een ie 163.40 |blk, rhomb...... 5.06 d d d s HF 
Pd2H (or PdsH2)....... 213.81 |silv met (exist?). .|10.76 A i wm Pe a ceccavet oll areal ll cera ee eae 
Pa Tererraeee cok nncarse|) SOOsed DUK powd ace oon 6.00318 350. Wb 3 en i i s KI; i al, eth, 
dil HCl 
PAUNOM6 ae. oe ante as 230.41 |bryel,rhomb, |....... d Sade Wl EUle a ane s HNO; 
deliq 
PdO2.zHD....... SUM Od err sceheretere!| heretic HO dc hones i i,d sa, alk 
=) 
1a | 0 lise 5 ene Renee eT 122.40 |grnsh-bl or amber|8.70;. eyes | Us aie elem etrans i i i aq reg 
mass, or blk 
powd 
BAG ZI Giese. osc Mee or lV OL CO: DED crm intel omer ot 7: Teens (ee at i i sa, NHs, NH«Cl 
PdSeO. 249.36 |dk brn-red, 6.5 id'red heat? Wyse v8 vs ial, eth, alk;s NH; 
rhomb, deliq 
PdSe.. 195,360 HO TAY cic sate siesl|liec sien SOOO iil eee one eed bi eeeemaeicien oie 8 aq reg 
IPAS es soe be ates oot soe 264.32 Jolive gray, hex. OOO Be. eter ice i i vsaq reg; vals 
HNOs;; i alk 
PASiss chains si eaion cas 134,497 leriecaisctse set FSU 8 ein eer eene ve tcd| 5 sk oom eet | ema B||Pnti tate Ri | a 2 Dew en Posten on 
PdSO..2H#O.... 238.50 |red-br cr, deliq...|....... Oe Me, eos eer vs Fee || [Ri ot a) AeA Say 
PAS Pi. Meer cee 170.53. |dkbricr....... 4.7-4.8, ee Ta Ae ee i i s aq reg, (NH«4)38 
PdS. 138.46 |brn-blk tetr...... 6.64 GtO50 camera acme i i sl s HNOs, aq 
reg; i HCl, 
(N Ha)2S 
Pass noah oe teehee 244.86 |grn gray (exist?) .|7.303'5 S00) ilnmantscceneas i i sls a, aq reg 
Pad Tes cnn ck oes RBEWGO IBUVOFY: ChieXnacin|eise sirens ecuel nic eae eacaetecl @ anh eeeee one i i Vv 8 aq reg; 8 
HNOs;; i alk 
Pd(NHa)x(OH)2.....- - 174.48 jyel micrcr.....-.). 00.0: SOS ae Milne focscea nd vs , nl, opener, An peers 
Pd(NH)a)2.Cls......--.-| 211.37 |yel, tetr........- 255) De SEA int ae sams 0.30410 s,d s,da;s NH.OH; 
i chl, acet 
Pd(NH:s)sCh.Hx0...... 263.44 |col, tetr......... 1.9118 el ZO Re AE eseisrene cree VO get BONS rans .. eaesg | rime mretenearosere ge 
Vauquelin’s salt. 422.73 |pink powd or need/|2.4892! trevellLS40 Wincnanonnane i sls sl s dil HCI; 
Pd(NHs)s.PdCh d above 192 s KOH 
IPN aH ae tcc acin. sa 60:00 wh, amorph...... «[.0... 0. natu | Si atrs schon i d s conc H:SO., 
alk;ia 
Molybdophosphoric acid Welatetraars: otaccelle aus CoO e Wan cetecs es 8 SCD seus tire steahoccueeah 
H2[P(MosD1o)] 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 




















Crystalline form, Donnie or Solubility, in grams per 100 cc 
Synonyms and Mol. properties and Melting- Boiling 
ps Name Formulae wt. index of puese point, °C point, °C Cold Hot 
refraction CaaS 2 2 Other solvents 
water water 
tl | | | 
Phosphonium 
Phosphonium 
p28] ‘bromide... ......1 PTA BriG ates evn ane tears Ls Ollie 4 Cole cuble cnc apee + gas: 2.464 |sublca30 (38.87% d dv a ilRa geek eee ee 
e/l 
p29| chloride............ PH.Cl ZOs46nu Col. -cublantee reall eave wet ous 2846 atm subl Gig Ailes iicca Basta ers ee een 
p30} iodide,............./PHel 161.91  |col, tetr, deliq....|2.86 18.5, 80 Gi? theta hss coe d,s a, alk 
subl 61.8 
pslil® sulfated... Ohoae: (PAG SO uaa eee LOGL0%> Glicce are Sewer ceo ieee chee oil cee Pee aller aca naaeesyus dC” glee Wel. cs.ce cee ees See 
p32 |Phosphoramide...... Phosphorylamide. 95:04 Glwh:-amorphs sinc: art a Rey eee i i saljia 
PO(NH2)s 
Phosphoric acid 
PSSM GiNuoron 2 ee ASE Osher essays. ot), 202008 Col) tumiliae aeuie. 1.583, O60 0:1 [PUS Oral do” Meroe tele ener Ite eee ae eee 
PIA ehY POs ao eee | ePsOe ZNO... 04... u85) 198,01 Heol, rhomb:deliq..|. «4.506 70 d 100 d to HePOs--HPOs |c..ce es. ope 
POSH tn MOURN lek cote cihen ak ciaywn ed» 79.98 col, vitrous, deliq. |2.2-2.5 PEDME EAS les cn itens dto HsPO«\d s al; i liq CO2 
p36] mcnofluo-.......... EAPOSE Hi eben es 99.99 Joily, col liq. .... ./1.818 —80 cen ht ee eA Ene Pe ee Re 
pave ortho=..5. Gren ete cr HaPO. 98.00 |col, liq, or rhomb /1.83418 42.35 —4H20, 213/548 vs 8 al 
er, deliq 
p38 | ortho- PAS OS OYE SO Oy rn cateneene an 214.01  |col, hex pr deliq..]........ 29.32 d EB © Ebadi reco ge Bee eee ee 
P89)" PyrOm. ia e ae EVPiO ri. a spn eyepiece 177.98 col, neediorliq, |........ 61 7092 dto HsPO,\v s al, eth 
hygr 
p40 |Phosphorus, black...|Pi................... 123.8952|blk, incombust.../2.70 |........... Dee eiale ie Oa ae ee .|i CS, cone H2SO 4 
p4l Fic Oy cer Alcon PCPEY a Pare tare heer tinay nid orien ae 123.8952/redsh-brn, cub, or |2.34 59043 atm ign 200 vals i 8s abs al; i CS:, 
amorph powd, 280 eth, NH3 
(mix of col and 
vlt?) 
p42 violet... .. BN ghenareees Boy. nsrsh tee 123.8952)vlt, monocl..... . |2.36 590 Se ee ieee .. |i org solv 
p43;| yellowiee.. «0.4.29: Phosphorus, white. Ps 123.8952]yel (or wh) cub 1.8220 44.1 280 0.00035 jsls 0.3 al; 880!°CS:2; 
or wax like solid, 8 bz, NHs, alk, 
2.144 eth, chl, tol 
p44 bromide, penta-.....|PBrs................. 430:52) byelsrhombe-....6-\:042 d < 100 d 106 d .|s CS2, CCh, bz 
p45 bromide, tri-..... PBrs cee eh ve Re 270.70 |col, fum liq, 2.85215 —40 172.9 a. Pa oe on hee d al; s eth, chl, 
1.69726-6 CS2, CCh 
p46 | bromide(di-) PBri@lgte. areas as 297,.Lo™ Or Chic meer ales oltre d 35 ee Oe Oo. =e ee 
chloride, tri- 
p47 bromide(hepta-) PBriClerwess oer OOL24: Vpwe.tii sh PERE Meese 2: [ eh ee, le ee cal aon ee d s PCls, PCls 
chloride, di- 
p48 | bromide(mono-) PEG lems. ccna ee 252569" \lvelierinae.se ac. A eee ae kee, ee 
chloride, tetra- 
p49 | bromide(octa-) PBraOlanr ros veer 776.60 |brn need 25 .|d 
chloride, tri- 
p50 | bromide(di-) PB ry Wabaeeiarest. 3h): ecco 3 247.79 |pa yel liq.. —20 d15 d .|d glass 
fluoride, tri- 
p5l bromide nitride.....|(PNBra)a.......... ..| 614.40 |coi, rhomb.. 190 subl v 150 ji .}s eth; sl s chl, CS: 
p52/ chloride, di-........ PCLi(or P2042)! pele LOSS) Fcolllign ase an sees races —28 180 hydr kif ais Bots. soaker sore aceon 
p53 chloride, penta-..... EO lit he fc oe er anil cotacts 208.24 |yelsh-wh, tetr, gas: 4.657% jd 166.8 subl 162 d .|d a; s CS2, CCh 
fum g/l (press) 
p54 chloride, tri-........ PCls 137.33 |col, fum liq, 1.516'4]1.57421 —112 75.5749 d d s eth, bz, chl, 
CS:, CCh 
p55| chloride(di-). . PC) FB arnin.. 158.88 |col liq... 5.4 g/l —8 Oe ee ee ee Oe ee 
fluoride, tri- 
p56 | chloride(tri-)iodide, |PClsI2........ 391.14 |red, hex d 259 aS OD dle, Seok see s CS: 
di- 
p57 | chloride(di-)nitride. .|(PNCl:)s....... 347.66 |rhomb 1.98 114 256.5 i d s al, eth, bz, chl, 
a ac, CS: 
p58 | chloride(di-)nitride. .|(PNCh)«. . 463.55 2.1834 123.5 yan PREIS | em or ayy De as 
p59 | chloride(di-)nitride. .|(PNCl2)s....... 579.43 41 pe ORL hi + a erres | emi e tomy ee 
>250 
p60; chloride(di-)nitride. .|(PNCl)s.. .......... 695.32 190 262", polym 
>250 
p6l | cyanide........ 0.1.5 (ON) Sees ose eia nce aeadas 109.03 |wh need... oH ie areca ley rity Hse heirs v seth; slash bz 
p62 fluoride, penta-...... PFs. 125.97  |col gas.. 5.805 g/l —83 —75 Cn © Re ee ek 
p63 Pith 0 (Sat 4 7 ClameRriNERRr ried |) od O) Bacon Ss ae A 87.97 |col gas. ..|3.907 @/1 —151.5 —101.5 Ce Ey | h Sprit, Shaye s al; d alk 
p64/ hydride, tri-........ Phosphine. PHa....... 34.00 |col gas, pois... . ee —133 — 87.7 O26 Svol™, lt..cccore cietC Come eee 
20 
p65| iodide, di.......... Baldgecstccnan si oe RDOOe MMOKAtTOlion soak siecle {110 a ld d 8s CS: 
p66 | iodide, tri-........../PIs...... veseeesss] 411.68 red, hex, deliq..../4.18 61 d d d vs CS: 
p67 oxide, pent-.........|Phosphoric anhydride. | 141.94 |wh, monocl or 2.39 580-585 subl 300 d to d 8s H2SQ,; i acet, 
P20s (or PsOro) powd, v deliq HsPO,. NH; 
p68 | oxide, sesqui-....... Phosphorus trioxide. 219.89 |col, or wh powd, [2.135% 23.8 175.4 d to d s chl, bz, eth, CS: 
P.Os (or P2Os) monocl cr, deliq HsPOs 
p69 oxide, tetra-........ hd RENE: mecehrear cen. 4 125.95 |col, rhomb, deliq .|2.5423 >100 180 vac vasto (ol eameamaaiig|{-eunteedecy Muncy A eet 
: HsPO;: 
p70| oxide, tri-.......... P20 (or PaOo).........} 109.95 col, or wh powd, {2.13521 23.8 173.8 (in N2)/d to d s CS:, eth, chl, bz, 
or monocl, deliq H3POs 
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No. 


—+—_- + p+ e_ + — 


Name 


Phosphorus 
oxybromide...... 
oxydibromide 
chloride 
oxybromide chloride, 
di 
oxychloride. 


oxychloride. 
oxyfluoride . 
oxynitride. . 
oxysulfide 
selenide, penta-..... 
(tetra-)selenide, tri-. . 
(tetra-)sulfide, hepta- 
sulfide, penta- 
sesquisulfide 


thiobromide. . 
thiochloride 
thiocyanate... . 
Phosphorous acid 
hypo-.... 


meta-... 

ortho-... 

PYTO=! 8.2 =: ene 
Phosphotunagstic acid 


phosphotungstic acid. 


Platinic acid, 
hezachloro 
tetracyano. 
herahydroxy-. 
NELGIORO eee Beds oy 
Platinum.. 


bromic acid........ 


(II) bromide, di-.... 


(IV) bromide, tetra-. 
carbonyl bromide... . 


carbonyl chloride, di- 


dicarbony] chloride, 
di- 


diplatinum 
dicarbonyl 
tetrachloride 


diplatinum 
tricarbonyl 
tetrachloride 
carbonyl diiodide... . 
carbonyl sulfide 
chloric acid 


(II) chloride, di-.... 


(IV) chloride, tetra-. 


(IV) chloride, ‘tetra-,. 
hydrate 
chloride, tri- 





Synonyms and 
Formulae 


.|POBrs. 


POBr.Cl. 


POBrCh. .. 


POCI... 


P2O3sCh 


.|POFs 


PON 

PuOsSs 

P:Ses 

PiSes 

PuS:. ee . ‘ 

P2Ss (or PaSio). . 

Tetraphosphorus 
trisulfide. PSs 


allie ot¢ Mages 
.|PSCls. 


P(SCN)s. . 


H(H2PO2). . 


.|HPO: 


H2(H POs) 

HsP2Os : 

Tungstophosphoric 

acid 
H3[P(WsOt0)4].14H20 

Dodecatungto- 
phosphoric acid. 
Ha[P(W:2010)4].24H20 

H2PtCle.6H20. . 


H2Pt(CN)s 


.|H2Pt(OH)s..... 


H2PtI¢.9H20. . 
Nat. sperrylith. PtAsz. . 
H2PtBre.9H20 


PtBra. 
(Pt2(CO)]Brs.... 


Bt( CO) Clann 
Pt(CO)Clis eeaine 


Ptea(CO)LCh... 


Pt2(CO)3:Ch.. . . 


PEI Ogee eis «cies 
PECO)St ans. ete 
H2PtCle.6H20 


| 2 O) Vis etree eae eer 


PtCh.5H20 


Pt laneies nea Nee 








Mol. 


286.70 


242.27 


197.79 


153.33 


251.76 
103.97 

60.98 
348.15 
456.75 
360.78 
348.34 
222.27 
220.09 


302.76 
169.40 
205.22 
66.00 
63.98 
82.00 


145.98 
3132.39 


3312.54 


517.92 
301.18 
299.15 
1120.67 
195.09 


344.93 
838.70 


354.91 


514.73 


765,84 


294.00 


322.02 


588.01 


616.02 


























Crystalline form, 4 Solubility, in grams per 100 cc 
: Density or ; Ke 
properties and - Melting Boiling 
index of ee point, °C point, °C Cold Hot 
refraction a Ae ° Other solvents 
water water 
: 1 
col pl. . . |2,822 56 189.5 al ee 1. ee ae 8 H2SOu, C82, eth; 
bz, chl 
sol or liq liq: 2.4580 30 165 d 
tabl or liq liq: 2.1044 113 137.6 Bis OOF ao an eae error oe 
col, fum liq, 1.675 2 105.3 d d dal,a 
1.460251 
col fum liq. . liq: 1.587 <-—50 212 d alee sues eee ti 
col gas.... 4.69 g/l —68 — 39.8 d 5 d al 
wh, amorph. red heat ald i ia, alk 
wh, tetr, deliq....|. 7) kOZ 295 d .|50 CS2 
dk red-blk need. . ; jd ee .|d -|s CCh; i CS2 
GEROACCR aie sescrs (LSD 242 360—400' © | wicca sc virile 200% om sors | Oneness Sibreseestic 
Me well ier. d 2.1917 310 523 Lidar ee ysl ebb See sl s CS: 
gray-yel cr, deliq .|2.03 286-90 514 i d 0.22 CS2; s alk 
yel, rhomb....... 2.0317 174 408 i d 10017 C82; 11.1% bz 
yel, oct . |2.8517 38 jd 212 8 Ba .|s eth, CS2, PCl 
col, fum liq. .. 1.668 —35 125 sl d d 8s CS: 
liq 1.62518 a—4 265 Cs ig sere iret s al, eth, bz, CS: 
col oily liq or 1.49319 26.5 d 130 8 vs v sal, eth 
deliq cr 
feather like cr....|..... : ere Seren NG? 9, UNMIS Awe dane re Se ee 
col-yel cr, deliq.. .|1.65121:2 73.6 d 200 309° 69440 sal 
MOCGS dana: hee .|38 d 120 GS | ieee oof ctade,’ 2 Rn en ate eee 
yel-grn cr, tricl... ld is: = 6 Qiiareaieee s al, eth 
Dagar ery 1189: 2 LAE NC eM ee cinco ane rash 
red, brn, deliq.... 2.431 60 v8 vs s al, eth 
ater ae d 100 “LR Se eves vs v sal, eth, chl 
yel need... ae —2H20, 100) —3H.0, 120i vals s H2SiFs, dil a, alk 
blk-red, deliq.... Sena Nie Za Mae eee ts S Soa ae ae 
sily met, cub.... ./21.4570 1769 Ei pepeen tye Weg vb ellago ecco c s aq reg, fus alk 
Cray, Cua wz teens 11.8 d >800 ha va oo eelslid sld vslsa 
br-red, monocl, vs vs v sal, eth 
hyer 
tan Satan, .|6.654 d 250 i i ial; s HBr, KBr, 
aq Br 
dk er 5.69% d 180 0.4120 sls v sal, eth, HBr 
It red, need, hygr.|5.1154 d 180 Sd. - ep thease tee s abs al, CCh, bz 
yel need........./4.23467° 195, subl 240/d 300 d d s conc HCl, 
in CO: H2SO,, al 
It yel need...... . 3.48827 142 —CO, 210 |d d d HCl; s CCk 
or-yel need. .... .|4.2354..... {195 U1) -240)00 | a cae eeeel d HCl 
(in CO2) 
or-yel need. . 130 d 250 Ge Wh ilkcwotees -igh CCh, d al 
red cr 5.257 T40= 150 Balen a cou uce d -lsd, al; 3 bz | 
Doge bolle; se sete a x ull a ec d 300-400 Maat 4 RE PM es reo d alk, al 
brn-red cr, hygr. . |2.431 60 d >115 8 8 s abs al, acet; 
v seth 
olive grn, hex... . |6.05 581) fc noc eban vesls .ji_al, eth; s HCI, 
(in Ch) NH.OH 
br-red er. . 4.3037 d 370 58.725 vs sl s al, NHa; 
(in Ch) s acet; i eth 
red, monocl. . 2.43 —H20, 100 vs vs s al, eth. 
grnsh-blk.. 5.256% 435 ‘sls 8 sh HCl; 
v sl s cone HCl 





PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 





No. 





Name 


Platinum 
dichlorocarbonyl, 
dichloride 
(II) cyanide, di-..... 
(II) fluoride, di-..... 
fluoride, hexa-...... 


(IV) fluoride, tetra-.. 


(II) hydroxide... . 


(II) hydroxide, 
hydrate 

monohydroxy chloric 
acid 


(II) iodide, di-. . 


(IV) iodide, tetra-. 


iodide, tri-.... 


(II) oxide, mon-. 
(II) oxide, mon-, 
dihydrate 


(IV) oxide, di-.. 

(IV) oxide, di- 
dihydrate 

(IV) oxide, di-, 
hydrate 

(IV) oxide, di- 
trihydrate 
(IV) oxide, di-, 
tetrahydrate 





(II, IV) oxide, . 
oxide, sesqui,...... 


oxide, tri-.... 


pyrophosphate . 


phosphide. . . 
selenide, di-,.. 
selenide, tri-. 


sulfate... 


(IV) sulfide, di- 


(II) sulfide, mono-.. . 


sulfide, sesqui-... 
(III) sulfuric acid. 


telluride... 


Platinum complexes 
tetramine platinum 
(II) chloride 
tetrammineplatinum 
(II) chloroplatinite 
tetrachlorodiammine 
platinum (IV), 
trans- 
tetrachlorodiammine 
platinum (IV), cis- 





Synonyms and 
Formulae 


Pt(COCh)Ch..... 


PUCN)8..0.. 
Dens cet 
PtFs.... 


PAD Vip cee 


Pt(OH)>.. 


Pt(OH)2.2H~ 


H2[PtCls(OH)).H20... 


Ptls 


a PCO ver oe 


PtO.2H. 


PtO2.2H2O or Pt(OH)« 
PtOrsHeO scm cee 


PtO2.3H:0...... 
Hydroxoplatinic acid. 


PtO2.4H20 or 
H2Pt(OH)s 


1 | BtsOaits cht 


Pt201.3H20.. 


PtO;.. 


.|PtP207. . 


PtPs: ...; 


.|PtSe:.... 
.|PtSer... 


.|Pt(SO«)2.4H20. . 


PtS:. 


Pts 


.|PteSs... AF : 
. |Ha{Pt2(SOx)«(H20)2].9}H 


.|PtTe2 


(Pt(N Ha)sJCh. 20. . 
Magnus, salt. 


(Pt(N Hs)4JPtCh 
(Pt(NHa)2JCh. . 


(Pt(N Ha)2JCh. . 


Plumbous, plumbic. .|see Lead 


Plutonium a. . 





Pa. de. 


Mol. 


229.10 


265.14 


409.39 


448.90 


702.71 


575.80 


211.09 
247.12 


227.03 


263.12 


245.10 


281.13 


299.15 


649.27 


492,22 


243.09 


369.03 


257.04 


353.01 


431.97 


459.27 


259.22 


227.15 
486.37 
10 

983.62 
450.29 
352.13 
600.11 


370.96 


370.96 











Solubility, in grams per 100 cc 





Crystalline form, Daan or ; 
properties and ee Melting © Boiling 
. . : °, : °, 
uy of Pavily point, °C | point, °C Cold Hot 
refraction ye eater 
yel cr aid) RR Pil eee ee Ve SR) A ee 
yel-br cr efi i 
yelsh-grn........ 8 |l6 eee en Potts © || Ppreseometetet i z 
dk red solid, very 2 toy Socata (Mh II REIS te ers edt lke ts acai 
unstable 
deep red, fused, or}... .|d red heat sd vs 
yel-It brn cr, 
deliq 
blk. .|d li i 
| 
| 
—2H20, 100 ji i 
red-brn cr, hygr. ae 5 Be ee 5 
blk powd 6.403 d 360 i i 
| 
| | 
brn, amorph, or 6.064% d 130 isd 
blk cr 
blk, like graphite. |7.414” d 270 | i i 
vit-blk.. 14.915 d 550 | i i 
44 *. —2H20 | 
140-150 | 
biks.. 10.2 450 -fi i 
—2H20, 100 ji i 
ii i 
ochre: kien: d 300 . i i 
i 
yel need —2H20, 100 —3H20, 120i i 
ld ii maraiate 
—H20, 100 | ji i 
| 
redsh-brn powd. . 
grn-yel. .|4.85 d 600 lvls 
met shine ° 9.017 ca 1500 i i 
blk or gray cror |7.65 d when dry 
amorph 
bl flakes 7.15 d 140 i i 
yel pl 8 d 
blk-brn powd 7.664 d 225-250 i i 
blk, tetr 10.04% d i i 
gray (exist ?) 5.52 d i i 
or, red, tricl d 150 .|8 8 
gray, hex TEATS Ub suscsiss, we sae, ceaueote 
col, tetr, 1.672, 2.737 1 ae) Peer ste 3c] eee ee 
1.667 —H:0, 100 
ern or red, tetr...|<4.1 d sls sls 
3.3 p00 A cia mee, | AN een | ge eee ee 
or-yel, rhomb or ryt || i 2s Cre eeciaeee | (etenge mbes |e Reece F 
hexag pl or need 
sil wh, monocl. . .|19.84 639.5 + 2 B26 TO) oiler eR al. amo ncencend 

















Bel ieee ee wrens oo 


Other solvents 


sls al; v sl s CCk 


ial, a, alk; s KCN 


sa, alk 


s HCl, HBr, alk; 
i H2SO,, 
dil HNO; 

s conc a 


ieth, a; s HI; 
sl s Na2SOs 


s al, acet, alk, HI, 
KI, liq NHsa 


ial, eth; s KI 
s HCl; i a, aq reg 


.|s cone HCl, 


conc H2SO,, 
cone HNO: 

ia, aq reg 

s HCl, aq reg, 
KOH 

i aq reg, ac a, 
HCl; sl s NaOH 

i aq reg, HCl 


sa, dil alk 


-|i a, aq reg 


s conc H:SO,, 
caust alk 


./s HCl, H2SOs3; 


sl s HNOs, H2SO, 


ia; v sls aq reg 


-|8 aq reg; 


sl s HNOs, H2SO4 
i cone a, CS2; 

8 aq reg 
sal, eth, a 


s HCl, HNOs; 
i (NH4):S 


s (NHa)2 S; ia, alk 


sls aq reg;ia 
d alk 


.|sl s Na2S, 


(N Ha)2S 


s HCl; i HNOs, 





cone H:SO4 


Tee eS 
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———$—$ $$$) 


pi18s5 


p186 


p187 


p188 





bromide, tri- 
chloride, tri-........ 
fluoride, hexa- 


fluoride, tetra- 
fluoride, tri- 
iodide, tri-...... 








Name 


Plutonium 


sulfate, tetrahydrate. 
Polonium 


ammonium chloride. . 
tetrabromide 


dichloride. . 


tetrachloride. . . 


sulfate, basic........ 
Gimallate soc. i. cscs 
monosulfide......... 


aluminosilicate... ... 


aluminosilicate...... 


aluminum 


metasilicate 


aluminum 
orthosilicate 


aluminum sulfate.... 


OMide (oii cease 


perozylammine 


sulfonate 
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Crystalline form, . 
Synonyms and Mol. properties and Density or Melting Boiling 
Formulae wt. index of sre point, °C point, °C 
5 gravity 
refraction 
1 aoe 
Pu. 239.05 |monocl..........{/17.70 stab 122+2/].... 
to 206+3 
.|Pu. 239.05 jorthorhomb 17.14 stab 206+3 
to 319+5 
Pu. 239.05 jcub. 15.92 stab 319+5)|......:. 
to 451+4 
Pu. 239.05 |tetrag..... 16.00 stab 451+4 
to 476+5 
.|Pu SOD! HOU jis inc ssrtvars.s) 5.0% 16.51 stab 476+5].... 
to 639.5+ 2 
PuBrs. 481.73 jgrn, orthorhomb. ./6.69 681 
PuCis. 348.36 |emerald grn, hex. .|5.70 760 Sb -Ln Aint tA 
PuFs 355.99 iredsh-brn, 9 [wwcuaanesuus 50.75 62.3 
orthorhomb 
PUD Gri saloek 5 317.$9 |pa brn, monocl.. .|7.0+0.2 1037 
IPN Ske se ou, eee 299.00 |purple, hex....../9.32 1425( +3) , 
Puls 622.71 |bright grn, 6.92 Teer: | tebe Pied bie 
orthorhomb 
MIN idsicdooesect 256.01 |blk, cub 14 haa Mie etats talc: 2 kee 
SPOKE GHsOle so nero LOSS. TIVOl-@E Mn o ccetecslsifaleiiee-s saclieiosklvsne elk 
SAO Se IS cin a evs 274.00) velsh-grajieub.,..<)L146'0 7 i). OS. lls wenn caw ee 
PMAISOMAISS cis coc tre 434/02 rohhight. pitsh:...:3c05 .)0S. lereie..8 ee 
Pu(SOa)2.4H30. .-.... «| 506-18 “leoral pink. ...5 |e ace. ockedek UDF dn GR reece 
i eg eee 210.05 |a-Po: simple cub; |9.4 (for 254 962 
8-Po: rhbr B-Po) 
(NETS) SEBO C6... csr3.0 vei CAGOISS) Wl Rika cn Mra hjecmecs 2 Ores Dili eek Aino on Me 
PGBEUR he aioe ast tee 529.67 bright red,.cub...]........... 330 (in Br |3602 
atm) 
PoCl: . 280.96 [ruby red, 6.50 SDL TOO) Weisner we 
orthorhomb 
PoCk. 351.86 [yel, monocl or tric|........... 300 (in Cl [390 
atm) 
HP ONG wetted hava lana) syapsinavauee TAT OTP UDUKIORS nx oe etete te ysvensy cto s+ Sain ae OOKGMYN; Fees, cua cus snares 
atm subl) 
POI osc canis itt DAES POR EOER So. ce cdl irs a eben SOR Re Bie sarc ate 
PPOs SOO giao savas serteth OL LO067 WR POWE sn = «hice all ee eee > SOOM Pl sicrescenaekeres 
BPO elas cerineree cores 564.16 . twit powd Fi. ¢ 5... ake. 400) di550)/ sr... ae 
POLSON es. parse oon e vel BOSE: HDMRD ice pr cee eh lekenn dexens 5 OO es Wi euee oat, 
PoS:.:%. OPUS « Is) US a teenseeeee Siemee | ener creer £ eet fe pari ania 
Kalium. K 39.102 |cub silv met.... .|0.862° 63.65 774 
KCIEIOs ie hit curt 98.15 |wh, lust powd, 1.57% atPAy TR eget 
deliq 
K27C2H702.HC2Hi02... .| 158.20 |col, need or pl, ./148 d 200 
hygr 
KCsH70..2H20........ 254.29 Ase (65 
K2Al2O4.3H20......... OY UIP ASL PN Ut cone dorian te reerh (Ae Pea Rent we oltre in ate cnet Ay Race ach one 
Nat. orthoclase. 278.34 |wh, monocl, 2.56 Ca ¥200—" | ilkcahets bate 
KAISixOs 1.518, 1.524, 
(or K20.Al203.6Si02) 1.526 
Nat. microcline. 278.34 |wh, tricl, 1.522, |2.54-2.57 1140-1300 
KAISisOs (or 1.526, 1.530 
K20.A120;.6Si02) 
Nat. muscovite, white 398.31 /col, monocl, 1.551,|/2.76—-2.80 d 
mica. KAIs:SisO.0, 1.587, 1.581 
-(OH): (or 
K720.3A1203.6Si02.2H20) 
Nat. leucite. KAISizOs..| 218.25  |col cr, 1.508...... 2.47 1686 +5 
Nat. kaliophilite. 158.17 |col, hex or rhomb |2.5 CA TSOO™ 9 L anicantn eae 
KAISiO, (hex—rhomb (rhomb) 
1540°) hex: 
1.532, 1.572; 
rhomb: 1.528, 
1.536 
Nat. kalinite. 474.39 col, cub, oct or | 1.757\4 92.5 —12H:20, 
KAI(SO«)2.12H20 monocl, cub: —9H,O, 200 
1.454, 1.4564; 64.5 
hex: 1.456, 
1.429 
Potassamide. KNH2...| 55.12 |col-wh, or yel-grn,|........... 335 subl 400 
hyer 
(KSOs)sNO........... 26S SOgr | Vel.cr. exple Se. cao lheks stetaart sihids< Bae Selene he bowie 3 





. 


Solubility, in grams per 100 cc 











Cold Hot 
yee ae Other solvents 
tac s dil a 
Ai 4 BE SD lis. tetiais cosa lianas 
Berea hye?) Wend aria | pen ee 
hydrol s HCl, H2SO2 
.|sl 8 h cone H2SO,, 
HNO:, HF 
Sor .|s dil min a 
eee a olla heath cra s dil mina 
SR st WO NE lhe sisvee oecoa? s dil min a; 
v sls dil KOH 
ea hee cece . {8 al, acet; i bz, 
CCh 
Pe escls s dil HNOs 
Cio eM tReRRNIeRS 5 s HCl; sls al, acet 
wis gan De coe cus oe eae sl s al, acet; i bz, 
CCh 
are | ee ¢ dil HCI 
cee cemaed a Mist eco t eae s dil HCl 
Es 8 (teat more i al; v s dil HCl 
OC CEB ADR TS 8 i al; sl s dil HCl 
d to KOH|d dal; sa, Hg, NHa 
25320 49282 33 al; 24.2415 
MeOH;; s liq 
NHs; i eth, acet 
d d s al, acet 
vsa,d vs,d s alk; i al 
i da 
11.420 vs i al, acet; 8 dil a 
d d d al; s liq NHa 
0.623,d |6.62,d i al 





No. 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 





Name Formulae 
Potassium 
ammonium tartrate. .|KNHsCiHiOc....-.... 
antimonate, hydroxo-|‘‘ Pyro’’-antimonate. 
KSb(OH)s.4H:0 
antimonide......... ISB a retains avasterce 
antimony tartrate... .|KSbC«H.O7.4H:0...... 
orthoarsenate........ Hig V0 ine aparten Sap Pao rar 
orthoarsenate, di-H..|KH2AsQy............. 
ortharsenate, mono H |K:HAsOy.........-... 
metaarsenite........ CASO sate aistinttaescesyhreeie 
orthoarsenite ee | xs AS Osten ale tsircne ania « 
metaarsenite, acid. . .|KH(AsQOz)2.H20....... 
BUERLG eo nese oso KAu0O:2.3H:0 (or 2H70) 
ALIAS chen siete aireniaiioe Beier amahtersneatainechs 
DeHLOAtE en Ge caeie. KC7Hs02.3H20........ 
diborane........... Diboranidex. K:B:2He... 
pentaborate......... Pentaboranidex. 
K2BsHo 
diborane, dihydroxy .|K:BzHeOz............. 
metaborate.........|KBOz (or K2B104)..... 
pentaborate......... KB:s0s.4H20.......... 
perozyborate........ BBO HO occ ted 
tetraborate.......... K2B.07.8H20.......... 
borohydride........ KiBHavas. intone eses 
boroxalate.......... KHC20..HBO:.2H20... 
borotartrate........ Solution: cream of 
tartar. KC«HsBO7 
bromate BOBO pt ees corneas 
bromides... 66 oe BB ree aatuenior ene 
bromoaurate......:.|K[AuBra].....5..5000% 
bromoaurate, K(AuBr].2H2O....... 
dihydrate 
bromoiodide, di-..... DB rs sacra starcccsnysesryy = 
hexabromoplatinate. .|K2[PtBre]............- 
tetrabromoplatinite. .|K2({PtBri]............. 
bromoplatinite, K,{PtBri].2H20........ 
dihydrate 
bromostannate...... Kos(Sn Bre) eacc ects ais cae 
cacodylate..........|K{(CNs)2AsO2).H20.... 
cadmium cyanide... .|K2[Cd(CN)4]..........- 
cadmium iodide.... .|/2KI.CdIz.2H20........ 
calcium chloride..... Chlorocalcite. 
KCI.CaCh 
calcium magnesium | Polyhalite. 
sulfate KxCa:Mg(SO,)4.2H20 
calcium magnesium |Krugite 
sulfate K rCauMag(SOu)s.2HxO0 
calcium sulfate......|Kaluszite, syngenite. 
K2Ca(SO«)2.Hx0 
d-camphorate....... KrCwHu04..5Hx0...... 
GOTDIGE Hi) soe wat ROC sis whscastn coe awats 
carbonate...... a ee ausiie ents 
perozycarbonate..... K1C106.H20........... 
carbonate, dihydrate.|K:CO;:.2H20.......... 
carbonate, hydrogen.|KHCOs.............. 
carbonate, trihydrate|2K:COs.3H2O......... 
CEPDOBY Leas cas (0:4 210) VF ls ectoc dame © 
chlorate............ WMGlOR oruricrstance taco eye 
perchlorate......... OHO a res cake ot oe. nee 














Mol. 
wt. 


205.21 
271.90 


239.06 
333.93 


256.23 
180.04 


218.13 
146.02 
240.23 
271.97 
322.11 

81.12 
214.26 
105.87 


141.32 
137.87 

81.91 
293.21 
106.92 
377.57 


53.94 


207.98 
213.99 


167.01 
119.01 


555.71 
591.74 


325.82 


752.75 
592.93 


628.96 


676.35 
194.10 
294.68 
734.25 
185.54 
602.95 
875.24 
328.42 
366.50 


64.13 
138.21 


216.22 
174.24 


Crystalline form, 
properties and 
index of 
refraction 


wh, cr powd 
wh gran or cr 


col, rhomb, 1.620, 
1.636, 1.638 

col need, deliq... 

col, tetr, 1.567, 
1.518 


eal rnonocl pri els s nante elas 


wh powd, hygr... 


wh cr powd...... 
wh, cub cr, 1.493. 


col, cub cr....... 


coll hex 1.526, 
1.450 
col, rhomb....... 


col, cub, sl hygr, 
1.559 

red-brn, rhomb... 

vit, monocl cr... . 


red, rhomb 
dk red-brn, cub... 
br, rhomb 


blk, rhomb...... 


COL OCbse ccs .gaae 

wh-yelsh cr 
powd, deliq 

col cub, 6 1.52... 


wh, trig, 1.548, 
1.562, 1.567 
BPAY Ol cn cde ws ane 


col, monocl, 
1.500, 1.517, 1.518 

col, need cluster, 
hygr 

col, rhomb cr.... 

col, monocl, hygr, 
1.531 

col, monocl, hygr, 
1.380, 1.432, 1.573 

col, monocl, 1.482 

col, monocl, 1.380, 
1.482, 1.573 

QTAY-POG. ech 

col, monocl, 1.409, 
1.517, 1.524 

















col, rhomb, 1.4717, 
1.4724, 1.476 


ised we Melting ~ Boiling 

p Spas 

gravity poise, $C 

Relics Sates 812 siete wie veenietere 

2.607 == FEO a) oi scsccne oceans 

Sie ccayaxen ete 1310 Baws cec car 

2.867 Vs Re OS) Pn Aenera ae 
3300 SE Ui eeraetesetet 

sitratevatre d sie atasahacslstnccte 

2.04 BOONGV ARI Pa scmaniencerte 

Sia ot 0 met —3H20, 110\d 

1.18 BUD ACORN Fis. occmctetcatere 

vac 

Ar ek d <180 Seon nmecs 35 

1.39 MORRIE |, UK, cmcta decent 
400-500 

PT OS Soa 5 950 Me orraeareiie 

een ke bike 780 oon eaten ee 

rn a te —O:2, 100 d 150 

1.74 Che a eer oe 

(anhydr) 

1.178 OO ents tien evarohetsreinte 

desea tise 1.04190 eee 

SS 2pm leafs ete a'es ni ovav ens) siieioes 

3.27176 ASHE STO Le piveisicsisis aise 

2.75% 730 1435 

wietorentetote. ate d 120 Basvevsinicidl sunt 

4.08 Base WM. Ri detccshuacsmiwus aie 

ene wesiieel Cone 60 d 180 

4.66% OE ina cx moasiaier 

3 747 =a) VEO) [acne ss se 

Shed. geet ®! las ieee ess alol orasin cis ae ee 

1.846 Ci ew ek See co 

SSO ale | A ilicis:s Sx eTHORS Hil vis. came ei 

COR mG to tartenanarraeet] are iaba iat ala 

MAURO, DMOal a cr ot oh Riesil wie eens Ra 

eM cate atc ss! 5s aon ots mab Bukact< aueicacie 

2.60 NOOR OD lhccas a amines 

Ur eS Ge = BHO: 110). cp anrcw sas 

abt) asl belaivin he detsteas oe 

2.42819 891 d 

se Oe etal a 200-300 Sleieeh is euciatoue 

2.043 SO ASO ent nnn 

2.17 d 100-200 

VALS heed (Rican no ere CRE ae are ic 

ERs expl Craton ioc 

2.32 356 d 400 

2.5210 610+ 10 d 400 


Solubility, in grams per 100 cc 


point, °C 
oo Other solvents 
water water 











105.710 
11210 








d air 
i al; 6.67% glyc 


4 al 
i al; s NHs, a; 


sal;da 
ial, eth 


i al, eth, chl 


sl s al; i acet 

0.142% al; als 
eth; 8 glyc 

s al 

sal, KBr; d eth 





ial 
i al, conc HNSOH 


dal 

14.11 50 % al; 
sl s glyc, liq 
NHs3; i acet; 
8 alk 

v sls al; i eth 


a ee eee meee peraee re He ee eee ee ye lh 
B-230 


No. 





Le 








PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 












































See Synonyms and Mol. properties and Y, Melting Boiling 
Formulae wt. index of Bpees point, °C point, °C 
refraction Sreyay’ 
i +—— 
otassium hy 
¢hiorides. ...... C2280 Nat. sylvite. KCl...... 74.56 |cub, col 1.490... .|1.984 776 subl 1500 
hypochlorite. ....... | EV. BOSD) sin mol Only cas Gesk silos nance eg me EO e eed cneoeee 
chloroaquoruthenate |K2{Ru(H20)Cls)....... SY4.55 i fonecpr cette: instr | ccc eee et a FON BOD) | sus tle ere 
(IIT) penta- 
chloroaurate........ BTAUCL I x isn ccce viene 377.88 |yel, monocl......{3.75 pip ty ara ont me 
chloroaurate, K[{AuCk].2H2O........ ATS OR Vell -rhomb pl. .2)}.. wasted ere Ol les o's Genrer tress lle wore areie ee 
dihydrate 
chlorochromate. . .. .|Peligot’s salt. KCrOsCl.| 174.55 |red, monocl...... 2.497 We avcacerare eters 
chlorohydroxo- KefRu(OH)Cls)i i... ...1 878.65 lbrn-reder..c5 ccs}. ce ene ee os > Fil ever wre scveie ari 
ruthenate 
ehloroiodate (III). ..|/KICh................ 307.82 |yel, rhomb...... .|1.764 as | per reiey ar 2 
chloroiodide, di-..... NC les cele has earn ZEGi9L  |COL, THOMOON Eo 55) si har a.ccs:6c0-er chase 60 d 215 
chloroiridate........ PIO hal ss ctoss sates ch PERRI Ibe Cabs Wades. 3.546 me eae SB | 
chloronitrosyl- K:Ru(NO)Cbl......... 386.55 |dk red, rhomb....|........... ee wre eveerats 
ruthenate (III) 
penta- 
chloroédsmate (III)... )Ks{OsCle].3H20........ BALLET ke Ted Ohinctecrs o:<d| tere oon aes = SEO} 150) 55.007 ehtonte 
chloroésmate (IV)...|/K2OsCle.............. ASAD red, Cuba scan. shal tert tere Ley dlmeth bill stevens cecratorteo 
chloropalladate...... AS" @ ofc (6) ee rep sey Ota. [TOG OUD <0...) °. 2.738 Cee treet ee. 
chloropalladite......|K2PdCh..............| 326.42 |red-brn, tetr 2.67 LOS im) P| casenistersis ace 
(yel:- cub) 
hexachloroplatinate. .|K2[PtCle]............. 486.01 lyel, cub, ~ 1.825 |3.499% ZOOL Pe ccc aharatesetece 
tetrachloroplatinite...|K2{[PtCh]............. 415.11 |red-brn tetr, 3.38 eee Pa arene 
1.64, 1.67 
chloroplumbate..... RSP bOMs. 62.22 cca] SOB0L Neryell cubs fe. af. eae scaler CW he hl [reenact cee 
chlororhenate (IV)...|K2ReCle.............. 477.12 |yel-grn, oct...... Bisa tev wlth... 2.8 e Ril... 
chlororhenate (V)...|K2ReOCls............ ABOU A PTHIREKADL ae /o.5 3.6 --||| heise 1 vere | atowss oho. diare ole|ll evisu sunset 
chlororhodate, hexa-.|K:RhCls.3H20........ 486.98 red, tricl........./3.291 GQ a aA 
chlororhodite, penta- |K2RhCls..............]| 358.37 |red, rhomb......]........... a: A eMees 1 aaianercvsnocany eee 
chlororuthenate (IV) |K2RuCle............-. 391. 90 MR Bic cub eet irses cre) one teeter ad Nal Se 
chlorostannate...... pe a a es oer B00-6S NEG OU BOe a. cl aod abe MU nie ni eitis wielfleye ste marmot 
chlorotellurate...... Lt 1S: Fee 18.52: Imaleivel voctas: (|). eessctrtetscel| cate wiaieve oveepele lies wis else ever 
hedral 
chromate..........- Nat. tarapacaite. 194.20 |yel, rhomb, 2.73218 OG SiMe sc wites bulls 
K2CrOu 6 1.74 
dichromate......... KG re Or eo). baton 294.19 |red, monocl or _|2.676¢ tricl> d 500 
tricl, 1.738 monocl 
241.6 
m.p. 398 
perozychromate.....|KsCrOs..........----. 297-30) \|bra-red) (Cub an. 26) 20 gonmnacae GW nb eeadoncos 
chromium sulfate... .|Potassium chromium 499.41 |vlt-ruby red, cub, |1.826% 89 —10H:0, 24.39% 50 ial;sdila 
alum. oct, 1.4814 100 
K[Cr(SO«)2].12H20 —12H:0, 
400 
chromium chromate, |K2CrO,.2(Cr(OH).CrO,]} 564.19 |vlt brn amorph |2.284 300 gel ll Secerercessiees ial, aceta 
basic powd 
CLUratOh en. sep KsCslisO7.Hs0......-. BP die dian cs aco 5 1.98 i 2EO Allis <crccinre ties 1674 199.7% sl s al; 8 glyc 
Citrate, MOnobasic.- | WHaOelsO74s- - leet] LOU6L2) | WH CF POW a, civic |e cc eirisjeisllale aise aietelalelaiele\|{ereiere <ereiehs ai Bm peg gel nsec whetath age Patspeerte cane we inisaate 
cobalt carbonate, KHCOsst oC Os 4.5.) 201.12 © rose ROO cje% ae vere ale dea e eis ois flee spee mare le [leeosisuaciea ale es wee tl axah acevo rare rite evevexeversvavaxeks @eteneseS 
hydrogen (ous) 
cobalt (II) cyanide. .|K«{Co(CN)s].......... 371.45  |redsh-brn cr, 210389 HOMME Scene eR Coenen oat vs vs da;ial, eth, 
deliq CHChL 
cobalt (III) cyanide .|/Ks[(CO(CN)s].........- 332.35 |wh-yel, monocl pr 1.878% atotatetoceveue arate sre snslaevore tient als sls s dil HCl, dil 
HNO;; sls al 
cobaltinitrite.......- Fischer's salt. 452.27 Wel pr ACU! nce actell co aaia a eee seeds seals sahil nenaeetert 0.917 d ial 
K3[Co(NOz)6] 
cobaltinitrite, Ks[Co(NOs)e]skisO sno |470:29') livelier: powdlege 6 o\l eaisicicie aso uralllscrocte ate ete ole) mieten Wrets Bhete\ i s,d s min a; sls ac a; 
hydrate ial, eth 
cobaltinitrite, Ks[Co(NOz)s].1}H2O. ..| 479.30 lyel, tetr.........].......-45. ZOO AEME Bille er cisrevrsesterane 0.08917 sls i al, meth 
hydrate 
cobaltmalonate (II)..|K2{Co(CsH20.)2]....... BY S43] aaa a Ss Arner ie DBA. GF Wee rad iterte et evaste!|ievasse ce: uvcisesntretoyai| CREM abe ls clrenct o-aheneeel | etenene Re Merman: terete 
cobalt sulfate (II)...|K2SO«4.CoSO4.6H20. . . .| 437.36 |red pr, monocl, DDT STG leet lh cae eR cdeillosccvsletconearal 25.59 OB 5400 Se) piste hice iar crete 
1.481, 1.487, 
1.500 
copperchloride..... . KOUCuChi ee een eas 209.00 J|red need......... PL AS AR che iaiassdcasorarniare Daca Rtahavacenera tal crave! any ark I PSRs RORN Matra a sro 
CYanate mien oe ROCN tints s bo ene 81.12 |col, tetrag....... 2.05670 d 700-900 |........... 75% 8 ial 
eyanide )2.....2- 5.2% (703) 2 (aoe eee ES Pr 65.12 |col, cub, wh gran,/1.52!6 GSE5 5 Milsivieccvevsrarerat 50 100 0.8819-5 al; 4.91195 
deliq, very pois, MeOH; s glyc 
1.410 
cyanoargentate (I). .|Potassium argento- 199.01 |cub, 1.625 Pee Ne Gomercrocinct cl liane semo tes 25” 100 4.85% aljia 
cyanide. K[Ag(CN)s] 
cyanoaurate........ K[Au(CN)]..........-| 288.10 |col, rhomb....... Beh Ol | erarevecesersrcictey|iersseiesaverajensrats 14.3 200 sl s al; i eth 
cyanoaurate (III). ..|K{[Au(CN)«].1}H20....| 367.16 |col tabl..........].........5. HL LOO ET ie Seceterasre at 8 vs sal 














PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 





Crystalline form, Density or wes ¥ 
No masie Synonyms and Mol. properties and ae nee Sige 
4 Formulae wt. index of seavity point, °C point, °C Cold Hot 
* refraction Water Rrntor 
Ik 4 4 + ati 
Potassium 
p285 cyanocadmate....../K2[Cd(CN),].......... 294.68 |col, cub... P2857 Ge GAA) s.: HEM od cl oe RO ae 33 100100 
p286 cyanochromate (III) |Ka{Cr(CN)e«].... 825-41 livelerhomba-ouaplarle 8 Vl ean keanterstea eo eectern eee SOSGR” Mia ase 
p287 eyanocobaltate (II); .|Ka[Go(CN)é]..........| 371.42 25... ae x ae Bilt: .|8 8 
p288 cyanocobaltate (III) .|Kal[Co(CN)6)....... 332.32 /yel, monocl 1.906 dd SAATE taliuicee eae 8 8 
p289 cyanocuprate (I)... .|/Ks[Cu(CN)4].......... 284.92 |col, rhbdr........ PAKS ha er ea eee nes Wig)” Bene en ee 
p290| cyanomanganate (II)|/K«{Mn(CN)«].3H20....| 421.50 |deep bl, tetr.....).... 0:66.00) e cree eee feces eee eee 8 d 
p291 cyanomanganate K3[Mn(CN)s]..... 328.35 /red, rhomb, ite oY eS || eee 
(III) 1.553, 1.555, 
1.571 (Li) 
p292 cyanomercurate.....|Ko{Hg(CN)a]..........| 382.87 |col, er pois. . Jeter a Oils cca 
p293 cyanomolybdate..... Ka{Mo(CN)s].2H2O....| 496.52 |yel, rhomb... ; TST —H.0, |v s v8 
105-110 
(anhyd) 
p294 cyanonickelate (II). .|K2{Ni(CN).].H20. 259.00 |red-yel, monocl 1.8751 —H.20, 100 |... AD 8 Bbc ee 
cr or powd | 
p295 cyanoosmite. .. .|Ka(Os(CN)6].6H20.....| 556.76 |col, yel, monocl, ld sls 8 
B 1.607 
p296 cyanoplatinite......|K2{[Pt(CN)«].3H20... 431.41 |col, yel, rhomb, |2.455!6 —3H20, 100'd 400-600 sls 3 
blue fluor, deliq 
p297 | cyanotungstate (IV).|K«{W(CN)s].2H20. .. 584.43 |lt yel- grn cr 1.989% —2H20, 115) 13018 8 
poe (anhydr) | 
p298| ethylsulfate.........|KC2HsSO,... 164.23 |wh, monocl. . 1.843 is k. Ggasp seine 
p299 ferricyanide.........|/KsFe(CN).6..... 329.26 |red, monocl, 1.85% jd 334 77.510 
1.566, 1.569, 
1.583 | 
p300| ferrocyanide........|Yellow prussate of 422.41 /lem yel, monocl, /1.85"7 —3H20, 70 id 27.812 90.6%-3 
potash. B 1.577 anhydr anhydr 
KaFe(CN)6.3H20 | 14.5° 748 
p301| fluoberyllate........ KrBeletrsc.csdccanue 163.21 col, rhomb.. ‘lle red heat |... . |270 5.26100 
p302] fluoborate.......... Nat. avogadrite. KBF4.| 125.91 |col, rhomb or 2.49820 d 350 \d |0.447 6.2710 
cub, 1.324, | | 
1,325, 1.325 
p303 fluogermanate....... K2GeFs 264.78 |wh, hex..... .|730 ca 835 0.54218 2.581% 
p304 fluomanganate (IV)..|K>MnFs.............. 247.13 J|yel, hex, tab... NC. eS See eee. d d 
p305| fluoniobate, penta-...|Potassium oxyniobate. | 300.12 |col, monoel pl or | 7.69 8 
K2NbOFs.H20 leaf | 
p306 fluorescein deriv..... K2C2Hw0s.... 408.50 lyelsh-red powd...|..... alo: a|ts eae [leer [Pcs secekeeresg: 
p307 fluoride. cas KCB ae 58.10  jcol, cub deliq, 2.48 846 1505 192,318 vs 
1.363 | 
p308 fluoride, acid........ KHF:. 78.11 |col, cub, deliq... .|2.37 d ca 225 d 4)2 vs 
p309 fluoride, dihydrate.. .| KF.2H20 94.13  /col, monocl pr, 2.454 41 1156 349.318 vs 
deliq, 1.352 
p310| hexafluorophosphate.|/KPFs................ 184.07 Paininaon .jca 575 d 19.335 20.68 
p31l/ fluorotungstate...... 2KF.WOok2.H20.... 388.06 |monocl. .| — H20, red .|6u7 8 
heat 
p312 fluosilicate... .|Nat, hieratite. K2SiFs..| 220.25  |col, cub or hex hex 3.08 d | ./0,1217-6 0.954100 
1.3991 cub 2.66517 6.919 
p313 fluostannate . .|KeSnFs¢.H20.. 328.90 |monocl pr... 13.053 ; ae Ky fe) 33.3100 
p314| fluosulfonate. CES Ogiaceugtest 138.16 |short, thick pr...}..... Safran few Ps) | Mien | (espera 
p3l15 fluotantalate. . . KoTaFy7..... : 392.14 |col, rhomb.. 4.56; 5.24 : at Us We bm « Pert tye 
p316]| fluotellurate, di- K2TeOsF2.3H20.. . 345.84 |micros oct, ld isl s sls 
monocl 
p3l7| fluothorate... .|KeThFs.4H20. . 49620" Weblo cata cee ais jd ie .|2.15 6.6 
p318]| fluotitanate... | KeTiF's.H20. 258.11 |col, monocl lust —H:0, 32 Id 0.556° 1.272 
leaf m.p. 780 
p319| fluozirconate. .|KoZrFo 283.41  |col, monocl, 1.466,/3.48 0.7812 2.5100 
1.455 
p320 formate............/KCHO:z..............] 84.12 |col, rhomb deliq. .|1.91 167.5 d 3318 6578 
p321 gadolinium sulfate. ..|K2SO4.Gd2(SO4)s.2H2O .| 812.98 Jer. . aniGieelde we Miben eee .|s s 
p322 gallium sulfate... ...|KGa(SO4)2.12H20.....| 517.13 Jeol er He. Platte nccystene-o |S renies ators Oy Re wares 
p323 | digermanate......../K2GeOs...... B0S.380 [wh of... ccucess 4.3126 2ESa em |. teehee ae ol ees 
p324 metagermanate......|K2GeOs. 198.79 |wh cr - {3.40216 ee OT Bikte amatenrar BM 6 Beis nhavcrs 
p325 tetragermanate...... KoGeiOs... . 512.55 |wh er. eee [4.12216 LOSRS Dp a 6 cico aw cee oe B® ivan ss 
p326| glycerophosphate....|K2CsH7POs. . . 248.26. |col-al yolah mses, joensen cx dallicc «Gases os Cees vs vs 
hyer 
S205) CHV GSiGE ws ste t| CPL witty Ge ose x 40.11 /wh need 1.453... .|1.47 ee oe aN cece Cun d d 
p328| hydroxide.......... KOH................]} 56.11 |wh, rhomb deliq. ./2.044 360.4+0.7 |1320-1324 |107% 178100 
p329| (tri-)hydroxyl- (KSOs)s.NO.14H2O....| 414.52 |col, monocl pr....}........... —H:0, . |418 sld 
ammine trisulfonate 100-200 
p330 hexahydroxyplatinate|K2[Pt(OH)s].......... 375.34 |yel, rhomb....... 5.18 G0 seo ir omietaaet 8 8 
p331 imidolsulfonate...... (KSO3)2NH.........-5| 208.34 col, monool...... 2.615 d 170-180 j|d 360-440, /1.3% d 
: vac 
332) |meiodate mind wits qe tL Os pt oeaane aoe el 214200 allcollemonccllaee eee 3.934 560 d>100 4.740 32.3100 
p333| iodate, acid......... HIOWHLO Ge oectals 389-922 col, MONGOL gis al yay cs sebaeeen ull hee cen ee esl ie ee RSS et |... SRERY oe 
































Solubility, in grams per 100 cc 
Re 


Other solvents 





sl s al 

i al 

i al, eth 

i al; sl s NH; 


s al 

i eth; 0.00172 al 
da 

ial, eth 


sl s al, eth, H2SO. 
ial, eth 


s al 
i al; s acet 


8 acet; i al, eth, 
NH: 


sls al, eth; i alk 


s HF, NHz; i al 


s KC:H30O:; i al 
s HF; ial 


v sl sal 


da;ial 
sl s min a; i NH; 


i NH 


s al; i eth 
s K:SOu 


i CS:2, eth, ba 
v sal; ieth, NHs 





s KI; i al, NHs 
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Potassium 





Name 


iodate, acid. . 
metaperiodate. . 
iodide..... 


iodide, tri-... 


iodoaurate. 

iodoiridite . 

iodomercurate (II) 
tetra- 

iodomercurate (II) 
tri- 


iodoplatinate. . 


iridium chloride 


iridium oxalate...... 
iron chloride, (III)... 


iron chloride (II) 


iron (ITI) oxalate. 


iron sulfate (III) 
iron sulfate (III). 
iron sulfate (II) 
iron sulfide. 


lactate... . 
laurate.... 


magnesium car- 
bonate, hydrogen 


magnesium chloride.. 


magnesium chloride 
sulfate 


magnesium chromate 


magnesium phos- 
phate, hexahydrate 


magnesium selenate.. 


magnesium sulfate. 


magnesium sulfate.. . 


magnesium sulfate... 


malate..... 


manganate......... 
permanganate....... 


manganese 
chloride(ous) 


manganese sulfate(ic) 


manganese 
sulfate(ous) 
mercury tar- 
trate(ous) 
methionate 


methylsulfate....... 


.|K103.2HIOs. 
.|KIO«. . 
.|KI 


.|Kalrle... 


-|KePtlIe. 


.|Potassium hexachloro 


-|KsaFe(C204)3.3H20 


-|Nat. krausite. 
-|K2SOu.FeSQu..6H2O..... 
HK Memeo 0% «os Meets 
--|KCsHs03.zH20... 
Preise « ll ERO ue FlesOes 5 os 
laurate, acid (mixt).. 
lead chloride........ 


.|Nat. langbelinite. 


Synonyms and 
Formulae 


KI3.4H2O 
KAulk. . 
K:Hgl« (or KI.Hgl2)... 


Potassium mercury 
iodide. 
KHels (or KI. HglI:) 


iridate. KaIrCle 
K,a(Ir(C20,)3).4H2O..... 
Nat. erythrosiderite. 
2KCl.FeCls.H:0 
Rinneite. 

3KCI.NaCl. FeCl: 


KFe(SO,)3.12H20 


K2SO«Fe2(SOx)3.24H20 


KCi12H202.Ci2HOr... - 

Nat. pseudocotunnite. 
2KCI1.PbClz 

KHCOs.MgCO;.4H20. . 


Nat. carnalite. 
KCl.MgCh.6H20 


Nat. kainite. 
KCl.MgSO..3H20 

K2CrOu.. MgCr0u.2H20. . 

KMgPQ..6H20........ 


K2SeOQu.. MgSeOu.6HO. . 


K2SO..2MgSO.u 
Nat. leonite. 
K2SO«..MgSOu.4H20 
K2SOu.MgSOu.6H20... . 


Chloromanganokalite. 
4KCl.MoChk 
KMn(SO,)2.12H20.... . 
Manganolongbeinite. 
K2SO«2MnSOu 

292 0, O78 een eee F 


Potassium methane. 
disulfonate. 
K2C H2(SOs)2 

2KCH:sSQi.H2O0 








Mol. 


428.82 
743.69 
1070.93 
786.41 


620.47 








Crystalline form, : Solubility, in grams per 100 cc 
properties and ae a Melting Boiling 
. . . ° . °, Ce a 
hae ot gravity palate’ ponies Cold Hot 
refraction Other solvents 
water water 
+ —t- po 
col, tricl..... hd 4.15 
col, tetr, 1.6205. .|3.618y 582 —O, 300 0,661 8 v sls KOH 
col or wh, cub or |3.13 686 1330 127.5° 208100 1.8875 al; 1.3126 
gran, 1.677 acet; sl s eth; 
s NH 
dk bl, monocl, 3.498 31 d 225 vs js al, KT 
deliq 
blk lust er ld 150 s,d d .|s dil KI sol 
gr cr.- : ld “yy i i al 
yel cr, deliq.. lvs ial 
yel pr, deliq .. 1105 lv 8 .|341% al; s KI sol, 
ac a, eth 
blk, rect. . 4.964 |s sd ial 
redsh-blk, cub... .|3.549 d 1.1220 8 i al 
orange, tricl cr... |2.5101° —H20, 120 |d 160 8 vs ial, eth 
Ped sOrchorhombs 3/2737 2! aie bl Wet oo. cores [ie avuedes anette lor eee tenia, abl al tenet nl eee tapeete ie ae 
thbdr, 1.589, eS | Raw Wile. ude cee Fil iche: ti ngrhctah de cate Rome cheery he 8 a | ee 
1.590 
emerald grn, 2133% ~3H20, 100/d 230 4.70 118100 ial 
monocl, 1.5019, 
1.5558, 1.5960 
vit, cub oct, 1.83 2 nL even 2012.5 vs ial 
1.452 
pa yel-grn, 1.806 28 G33)  cparaenccateiacrule |Poecaccet ee lire eciee Scene ee 
monocl, 1.482 
grn pr, monocl, [2.169 ate Be ee Ulieees .|8 Cee Oe ec, wens 
1.476, 1.482, 
1.497 
purp, hex... 2 SOS eee lS, ee FAG Mapa simuies SUM ax cprsie- 2) chs allege ea ee eS 
eee AMR We Sie elle esac at ean, Ga | ey ast o era |e nae -|s al; i eth 
BONOEDE coc. cies le | Reso epE RS eee met i Mm PRU nay. | Re ran 4.515 al 
wh, wax-like ‘sol. c|). 0... .go00 = 160 PRN Taree (Neen one 0.904135 al 
NGM esityn Skee Se weil Sve Bassas 490 A ere | Cremer ny meat ieeteets hols segs 
col, tricl or 2:08 a Oe wre) Raed collate 323. PT: rg ae, | Petite Weel ir rruricegede ter ern cate 
rhomb 
col, rhomb, deliq, {1.61 265i Mee Den rere 64.519 d dal 
1.466, 1.475, 
1.494 
col, monocl... 2131 Se ae eater aa lise apcent “ROIS wed lid oe euronis ial, eth 
tricl.... eaagi2eDo Per eens 5 llicha saath annie Gl |isttosus4aie rac] ldo ee eRe 
whi rhombierk: sachs ota voueus -|—5H20, 110]-..-.-- Bi (> [eee Pe a aerate | itrines atic rte cheno 
col, monocl, 2.3645, —2H:0, 33 nie Sint OB eitiiee. s o tate 
1.497, 1.499, 
1.514 
tetrah... .|2,.829 (V7 Piet meme Pe ers CR cRReneeY lronamrereintcr aa, | Pucca bok crane ede 3 
col, monocl, 1.483,|/2.201%” VB | Pig Sonera | aren mre: 
1.487, 1.490 
col, monocl, 1.461,/2.15 d 72 19.26° 59.875 
1.463, 1.476 2520 
Col ViSCIG ASS occa les oTe ehe oe ; .|8 rh AOR (Ce eat iy 
iD, THOMID css low iuty eae GUYOO) Gh darccorserancte d d s KOH 
purple rhomb, 2.703 re 240 Ne ee cent ser 6.38% 25% dal; vs MeOH, 
1.59 acet; s H2SOu 
trig. 1.50. bie 9 Mala lig) agers us Bh oA PR ryt shat onsets 
WAts CUD (OCU) Sanaa tee aera Pe Caen ata eed oh ae nee (: adele Pec teed vctesh al [rattan biogas Past J 
rose, tetrah, 3.02 SE Le reece a fitteare he cna dber en arts tere ent teneneenteras ie 2 ahem Potente 
1.572 
WRLC DOW csihasn les cnee ec pal once a he een (ee: concerns i al 
TRONOCH AL: DoU snl ssOCO) a Ul eeny terest Rian steer tye atid | eeac action dh mol AW Pah 
WIAROT seececte sore ltstes caus sy sasetbe cal Maeda tah anteveaiies op nue vncetaenrre rn (ifdhald adit JUS. atari re Seal sal 























PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 














Solubility, in grams per 100 cc 


ae 


Other solvents 


i al 


vsls al 


0.00172 abs al; 
i eth; d HCl, 
H2SO4 


0.453135 al 


NHag, glye 


NHa 


-jial 


4.315185 al; 
100 al; 3.5% eth 


5.2 13.5 al 
i al, eth 


ial; s HCl 


ial, eth 


.|d al 


ial 


dal 


.d dil H2SO, 


sl s® al 


s HCl; i al 


0.19813 al 
8 al 


ial 


Crystalline form, Density or ; 
Naive Synonyms and Mol. properties and EG Melting Bole 
BS bis index of ete || oe Poe OM ar Hot 
refraction tee iter 
Moly baates so. s hiya At NLOO dy tie cnet sacs 238.14 |wh powd or 4-sid |2.9118 919 d 1400 184.6% vs 
pr, deliq 
permolybdate....... K20.3Mo004.3H20......| 596.06 {It yel cr, monocl..|........... d 180 sls 8 
trimolybdate........|/K20.3Mo03.3H2O......; 580.06 |wh need......... .|571 0.2215 8 
(anhydr) 
molybdenum Ka{Mo(CN)s].2H2O....| 496.52 lyel, rhomb....... 2.337% —2H.0, vs vs 
Cyanater oc tisciie: (enhvav) 105-110 
myristate, acid KCuwH2702.CisH 2802 494.85 |wh, waxlike sol...|..... yh tes el ARR Pa eOe ri Se hte Ale cn Sta 
(mixt) 
naphthalene — 1,5- K2C.wHe(SOs)2.2H20....| 400.53 |monocl, 1.485, 107 607 GR roca eRe | EE eK Ste May |. “Dlkeat ene 
disulfonate 1.669, 1.697 
nickelsulfate........ K2S0..NiSO..6H20..... 437.13 |b), monocl, 1.484, |2.124 ROD se Wana «athena ae 7 60.875 
1.492, 1.505 
nitrates «cc. .|Saltpeter. KNOs.......| 101.11 |col, rhomb or 2.10918 tr-trig 129 |d 400 13.3° 24710 
trig, 1.335, m.p. 334 
1.5056, 1.5064 
BitGide a akios a eed ISIN ys srck oshrarue ler 131.310 ‘igrnsh-blca. a -01- sil) vac * ld RPE); eer. sce 
Bitriter a Rreca.okenets MON OOi i ronieiacaer sate 85.11  |wh-yelsh pr, 1.915 440 d 281° 41310 
deliq 
m-nitrophenoxide....|/KOCsH4sNO2.2H20.....| 213.24 /flat or need..... .|1.691% —H20, 130 |d 16.316 
p-nitrophenoxide. .. .|KOCsH«NO2.2H20..... 213.24 |yel leaf......... .]1.652% —2H20, 130\d Tapio ls: tee 
nitroplatinite....... BePtl Naas ci ccaik nc ccsivus 457,382") |colismonocls > sa cc }lecaaest ene eA >| 3.815 8 
nitroprusside........ K2{Fe(NO)(CN)s).2H20 | 330.18 |red, monocl, hygr.|..........- abs stantial cca 10018 
nitrososulfate....... KaSOs(NQO)s ee cce l 218:285 |colineedaan et mien ce seer d 127, expl 25a ben) ae 
oleate... . SIS C@, 71s CO 8 Pee nS 3 320.56 |yelsh or brnsh a oak 125 8 
soft mass or cr, 
1.452 
oleate, acid (mixt)...|KCisHs302.CisHuOr. . 603.03 |wh, wax-like solid|...........|95 's 
OBINAbe rary tens iss oe KeOsOu2Hs2O. jesus ce|| S08.43 (Vit, cub, HYEr-) afa. 55: soe ne —sOe Nacsa se aie sls s,d 
>100 
osmiumchloride..... MeOeCharccs cave cole nee 481.12 \bik, oct......5... 3.4216 OY PP FT. Sy vite 8 8 
osmylchloride....... KeOsOsOly eco sss ol 442.21 \red, tetr...:..5.; 3.42 d 200 (in H 8 8 
atm) 
osmyloxalate........ K2[0802(C204)2).2H20. »| 512.47 |brn need, tricl....|......-.... —H:0, 80 (id 180 0.7515 3.018 
oxalate..... a K2CsOnsO oes criss oe 184.24 |wh, monocl, 2.12739 = PaO 1006 |. o5c% cake ce eee aes 3316 
1.440, 1.485 
1.550 
oxalate, hydrogen.. ..|.KHC204..............] 128.11 |eol, monocl, 1.382,/2.044 d |2.5 16.710 
1.553, 1.573 
oxalate, hydrogen. KHCOi.HeO) 3 3: <2) 246513 | trhomb:.-.c. cn. > 2.04439 Pr eee ee} (ee een 
monohydrate 
oxalate, tetra-....... KHC204.H2C204.2H20 .| 254.20 |col, tricl, 1.415, {1.836 d | 1.88 
1.536, 1.560 
oxaloferrate (II)..... K2{Fe(C20.)2].2H20....| 346.12 |/gold need........ id 8 8 
oxaloferrate (II)..... K[Fe(C20,)2].24H2O....| 316.03 /brer.......... ld kote 922 d 
oxaloferrate (III)....|Ka{Fe(C20«)s].3H20....| 491.25 |grn, monocl.... —3H:0 d 230 4.7° 117,71% 
100 
oxalatoplatinate.....|K2{Pt(C20«)2].2H:0....| 485.36 |col, monocl pr. . .|3.04!2 — H20, 100 lsl 8 8 
oxalatouranate (IV) .|K«{U(C204)4).5H20.... . 836.59 |yel, monocl...... et Netos arcs of 
OEE, MON 0 5c c.c ir Ma ERMO be By cat natn annie dt 94.20 col, cub, hygr... .|2.32° d 350 , vs vs 
peroxide. .. Le 8 ane eee er 110.20 |wh, amorph, deliq|.... 490 d : 
oxide, super-........ KO:. 71.10 lyel, cub leaf... . .|2.14 380 d va,d 
oxide, tri- (sesqui-)..|K20s........... 126.2000 (red ancsaqruaan asian see .|430 .jev O2 
palladium chloride ..|K2(PdCh)............ 326.42 lyel-grnsh-br cr, (2.67 524 8 8 
tetr, 1.710, 1.523 
palladium chloride . .|K2(PdCls)............ 397.32 |lt red, oct... 2.738 d 170 vals sls 
palladium oxalate. . .|Ka{Pd(C2O«)2].4H20....| 432.71 |yel need.........|.... Ayo CO VT en ia rr ay, 0.83327 9.9882.9 
—4H20, 80 
palmitate, acid (mixt)|KCieHaO2.CisHaO2....| 550.96 |wh, fatty sol. rare Apt} - en RR Prarie arl'd re acs esl ued ric 
1-phenol-2- KCsH«(OH)SOs.H20.. .| 230.29 |rhomb, 1.527, 1.87 400 “| peralaarien | LEME cn 
sulfonate (o-) 1.568, 1.647 
1-phenol-4- KCsH«(OH)SO;..... 212.27 |rhomb, 1.571, 1.87 PaO PHANG S g van ee ore oe eee eee te oe 
sulfonate(p-) 1.608, 1.694 
phenylsulfate....... BR COHBSOR aa 8 exe es 212.37 Iwhomb leafiiv ccc. lsnccivens te d 150-160 id 1415 
metaphosphate, hexa-|(KPOs)s........ .....| 708.44 |col mass, hygr. 2.107 810 1320 8 8 
metaphosphate, tetra-|(KPOs)4.2H20.........| 508.33 |eoler...........}eccce une an SETAC TO sac eee ee 100 8 
orthophosphate. . Me Oban rns. 212.28 |col, rhomb, deliq .|2.564!7 1G ert nets yea 9020 8 
orthophosphate, di-H |KH2PQO,... . 136.09  |col, tetr, deliq, 2.338 BOR 6 Be ilwcn «tren ee 33% 83.5% 
1.510, 1.4864 
orthophosphate, Lt) > VLLOT EY Pecraacenions 174.18 |wh, amorph, deliq|........... (si yl ernie her okt 16720 vs 
mono-H ~-_ 
pyrophosphate...... KaPiO7.8HsOyn acne 384.40 |col, deliq........|2.33 —2H:20, 180! —3H20, 300/s vs 
subphosphate...... . RAP OMe Oras 220,34 “jcol, rhomW<.c.000 bie danwcs ot 40 —4H20, 150/v 8 vs 
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PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 








Crystalline form, Deemte on Solubility, in grams per 100 cc 
No. IN‘aTiie Synonyms and Mol. properties and y Melting Boiling 
Formulae wt. index of nee point, °C point, °C 
, gravity Cold Hot 
refraction Other solvents 
water water 
te Ne { —- = | 
Potassium 
p422 | hypophosphite...... EOHSP OSH Ss cae 104.09 |wh, hex, deliq.... Os MEI), ise snsturnee’ 200% 330 v sl 8 abs al, 
NHz3; i eth; 
11.1% chl 
p423 | orthophosphite, di-H.|KH2POs.. 120.00 iwhior, deliq.c os. .he cso ihe ee ee Aa arate eve 22020 vs i al 
p424/ phthalate, hydrogen.|/KHCsHiQ, . sd 204.23 |col, rhomb...... .|1.636 Bn i a eT oh ee 10% SBIDe) Goh, alae, «oe PO 
p425| picrate........ .|KCeHaNs07....... 267.20 |yel-redsh or grnsh,| 1.852 @XPLiS1Om | |lc..1kerseotas 0.515 25100 0.184% al 
rhomb, 1.527, 
1.903, 1.952 
p426| piperate........ ..-|KCrHeOn..... D56.81" \iiiveliorpowds<, |) i075 - 20 on eee: sls vs Se 
p427 platinate, hydroxo-. .|K2Pt(OH)... saa] o¢o.04 |vely rhomb..,..0. d 160 .|8 nah i al 
p428| platinorhodanide. .. .|Ke[Pt(CNS)«].2H20....| 657.82 |red, rhomb..... Messe |e eaeeneatns .|8 800 shal 
p429| platinum iodide, KPtle. .. {1034072 ei bli. cub. af -nc.,: (4096341 aeaile eseh eee bl cos atanies 8, bay Sid He denne sls al 
hexa- 
p430 | plumbate, hydroxo- .|K2:Pb(OH).s........... BOU sR SACL, TOMI uot sa sAlniei clos eam Tt eos s ctelia mere nrcccuare Aa d d s KOH 
p431} praseodymiumsulfate|/3K2SOq. Pr2(SO«)s. H2O0. ./1110.81 Jer.............-(8.2758 cece elec ee ee ee ee BUS se we MS tens s HCl, HNO: 
p432/ propionate..........|KCsHsO2.H20......... NSOS19" Newer, DYRT OL |i aaa enue = FO, 120 |. a ees 20716 359 22.21395 % al 
wh leaf, deliq 
p433 propy] sulfate.......|KCsH7SO.. . 17S: Zor Ph CR POW Mas mene LS eececre env ecel e eacimerie est ane esse etme A adil | RAPA Ere TRE, earache Jn Snes eae rar 
p434 DErEHONACO. «Seige A ROOR ae ea ek whe 289.30 |wh, tetr, 1.643. . .|4.887 550 1360-1370 |1.2120 14.0100 v sisal 
p435| rhenium (IV) K2{ReCle].... . 477.12 |yel-grn cr, oct .. .|3.34 d .|8 8 8s a; icone H2SQu; 
chloride dh H2SO. 
p437 | rhenium (V) BRealReOCh). « <. os...s 457-67 Silyel-ern crarhomby| ish. dvds. illee ths Mss wiles azar ae Ul eee sls HCl; s 
oxychloride or monocl, 1.52 H2SO,; i al, eth 
p438 | rhenium oxycyanide.|K3(ReO2(CN)s]........ 439.58 /red cr, monocl.. . 2.70¢ AQ) 300=800). kee ee shes 8 8 v sls al; i alk 
vac 
p439 rhodium cyanide... .|Ks{[Rh(CN)s].......... S(G.e2 IPA wel, MoBoel,, <1e..5.5 TS. RS, | RR ee scree eras vs V8, . WHIEL..aRRe. 32 Fer. 
1.5498, 1.5513, 
1.5634 
p440| rhodium oxalate.....|Ks{[Rh(C20.)3].4$H20...| 565.34 [col, tricl......... 2.1714 oe EE eA Pbcicse tyke vs 3 ee ee fee ean 
190 
p441| rhodium sulfate..... KRh(SO«)3.12H20..... 646.38 |yel,cub......... 2:23 Deke nee er onc cree Seen (Sc. Accel ree h eras. cao 
p442| ruthenate.......... KeRuOi.beO... 2.22... 261.29" i bikeetetr. ict: calieens cotts —H20, 200 |d 400 vac _|vs da, al 
p443 WUE AURBRALG. 6.2 5.0 on HECK. Starke a sna eeOaede.. IDIKAGSbE: Pease tenes ss COAG AN atest ore sls Bde ila wee 
taal d-naccharate, acid...) KHCOchHsOs..0.....¢0..| 248.24" Irhombneed aj.) oi lea welds os Oeeten date aa te eo DLP es Lig hme eileen ee tener se eer ie 
pi45"| salicylates ......<.<issj2's)| KO7HsOny): 2. 2s hs 1765224 5 ov DO Wes ayes co) |code cata te chulece Re HO voi liove-s baie See 8 sal 
p446 santoninate.........|KCisHisOu.....--..-.- 302.42; \iwhtertpowds deliqi ||. aaah al. san cn acade mello maaun cua een’ Boe 8. ~ Plokat nite s al 
p447 WELOTIRGE Hela «6 oe 0 o 25 WsSeOas oc ee oc ci erare 221,16... sol, rhomDb, byer, (31066. 2 seca woscsaina se pds an waa 110.5° 122100: We ak Seton ee 
1.535, 1.539, 
1.545 
p448| selenide. . K2Se 157.16° |wh cab; reddens. |2:851iam fle, see eelncrc sa os ccc sd BSewavh we hhiree taught oo aaa 
in air, hygr 
p440| selenite............ KeSeOst sn:.s.- dese ag 206,189) wh, Geli. a0 .05de eee hank GR STaP we NWiew aug eereats 3 eeicerc ee sls al 
p450| selenocyanate....... Se Nae ie ceieicyevehnsuxse-2 144.08 |need, deliq...... 2.347 PIONS Virekss ces 3 8 da;sal 
p451 selenocyanoplatinate |K2Pt(SeCN)s.......... 903,169" |rhomb..... 55 tease 3.378125 A BOF ah etch 45 Spe Nid OE BA he | ot colar chotlah oh 6 ca 
p452 selenothionate...... KeS6SiO ei tance ars se Bl7.29 jcol,,monocliprix. liste ee ae tee G2 bO FE Oa ns, ckreunm etna Be 7 ek cc SRE I eo ee 
p453| disilicate........... K2Si20s..............-| 214.37  |eol, rhomb, 1.502, |2.4564 TOUS + 10 a4 Wikve stn cate | Oem cence wie ec ec ee 
1.513 
p454| ‘metasilicate......... KeSiOspae were na||) LO4s20.) (Col, thomb (@)/n 0 lame atime idee | B17 Wetroer omnes 8 8 ial 
1.520, 1.528 
p455| tetrasilicate......... K2SisOo.H20.......... 352.56 |wh, rhomb, 2.417 d400GNM Bl once sere 8 8 ial 
a 1.495, 6 1.535 
A166 || -disilicate hydrogen} RHSHOs, 22-16. 002% 176.28 |wh, rhomb, 1.480,|2.417/ BUS mie keme fillets renioa col em anaeenyt eee d HCl 
1.530 
p457 | silicotungstate...... K,SiW -Ow.18H:0 .......:|3354.05 |eol, hex... cca le ns ss nena xe) — LTH, | |ovescaccens 33.320 vs vs acet;s MeOH; 
100 sl s al; eth, bz 
p458| silver carbonate.....|KAgCOs.............. 206.98 irect pl..........|3.769 ee aD aera d eR a bation esaxcniacm Saec ene 
p459| silver nitrate........|KNOs.AgNOs......... 270.98 |monocl..........|3.219 1S ei naka titrant cs cis-ome 8 vs Ve Wedel eects: 
p460| sodium antimony KNaSbC4H307........ SaGOT lah BORIS GF Fo | Ne ncvcet ax wallet cma gaa thloes oaleenpete 1B aan apie blicutécnpsroserrll ae tea and ares oe 
tartrate powd 
p461| sodium carbonate. ..|/|KNaCO:.6H20........ 230.19 |monocl, hygr, effl |1.61-1.63" |—6H2O, 100]........... TS5 26 Hei toct dn Re maacineen 2 ee eens 
p462| sodium ferricyanide .|K2Na[Fe(CN)s].......- 313.15, jor-red, monocl|... <| cu. cs eens Oi Lb pee Lidevwticcea sags 5025 SOP a ret Sete i oe As 
p463 | sodium K:Na[Co(NOz)s].H20 ..| 454.18 jyelcr........... 1.633 WSbe 6” GIS kter a OOF Wace scsce a eae ial 
nitrocobaltate (III) 
p464| sodium sulfate...... 3K2SOu..Na2SOu....... 664.84 |col, rhbdr........ ee 8 eek | ies Apa sain cate |) ance usecase 8 Bho gl ilfcee Guntonvee, aera 
p465| sodium tartrate.....|Rochelle salt, seignette | 282.23 |col, rhomb, 1.492,/1.790 70-80 —4H:0, 215/26° 6676 vals al 
salt. KNaC«Hs0s.4H20 1.493, 1.496 
p466| sorbate............. KC ehiOr ee eee 1150:22)||colicr sheeekes leas 1.36339 d-270 eee eee eet Re We aeeaaes sls MeOH 
































PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 





Name 


Synonyms and 
Formulae 











Potassium 
stannate, hydroxo-.. 


BUCATAtO a reer 


stearate, acid (mixt). 
strontium chromium 
oxalate (ic) 
styphnate.......... 
succinate 
succinate, hydrogen . 
succinate, hydrogen, 
dihydrate 
succinate, hydrogen . 


perorydisulfate...... 


pyrosulfate.... 
sulfate, hydrogen... . 


sulfide, di- 
sulfide, hydro-. . 
sulfide, mono- 
sulfide, mono-, 
pentahydrate 
sulfide, penta-....... 
sulfide, tetra- 
sulfide, tetra- 
dihydrate 
sulfide, tri- 
sulfide, di-, trihydrate 
sulfite... o.5 





pyrosulfite....... 2... 


sulfite, hydrogen... . 
d-tartrate 


dl-tartrate 
d-tartrate, hydrogen. 


dl-tartrate, hydrogen 
metatellurate 
orthotellurate. . . 
telluride. . 
tellurite. 6 icc 
tellurium chloride. . . 
thioantimonate 
thioarsenate . 
thioarsenite..... 
thiocarbonate, tri-. . . 


thiocyanate 


dithionate. . 


pentathionate.. . 
tetrathionate... . 
trithionate...... 
thioplatinate.... 

thiosulfate, penta- 

hydrate 

metathiostannate. .. . 
thiosulfate........ 


tungstate....... 
metatungstate. . 
metauranate.... 
uranyl acetate 


uranyl carbonate... . 


.|K2C«HsOe.4H20....... 


Ard ECMO OY. A ay gare eres 
-|K2HiTeO06.3H20..... 


.|KaAsSq.. . 


-|K28206. 

.. |K2Ss06.14H20.. . 
-|K2SiOe..... 
-|K2S306..... 


.|KaPtaSs. .. 


| K2S203t.H20. . 


. | K:sWO.2H20........ 
.. | KeofH2Wi200].18H20... . 
| K2U04 


K2Sn(OH)s..... 


KC rHsOsns aceon 


KCisHsO2.CisHacOz. . . . 
KSrCr(C204).6H20..... 
KCeH2N20s.H20. . 
K2C4Hi04.3H20.... 
Meds KIS UIOYE oso on on an : 
KHC.HiOu.2H20...... 


KHC«HsOu.CiHeOu..... 
Nat. arcanite. K2SQ.... 


Nat. mercallite, 
misenite. KHSO, 


eS ince aces ae 
IC eis £0): ea ee 


K2S82.3H20 
KeSOuzhsOne a5 cen 


Potassium metabisul- 
phite. K2820s 
KH SOs ae cece oe 


K204HiO06.2H20 
So CPt SF 8 ARE ae A. 


RHAGiHOs, cchcccac ss 


Ki Re leptin accion: 
2KaSbSy4.44H20........ 


3K25203.5H20...... 


K2S8n83.3H20. . 


KUO2(C2H102)3.H20.. . 


2K2COs.U02COs; 








Mol. 


a A pee, 20 


238.32 


361.55 
302.46 
270.39 


.|1050.95 


661.07 


347.13 
196.34 


362.08 
3407.08 
380.23 
504.28 


606.46 


Crystalline form, 
properties and 
index of 
refraction 





col, trig 


wh cr powd...... 


yel, monocl pr... 
rhomb, hyer.. . 
monocl........ 
rhomb, 1.417, 
1.530, 1.533 
monoel..i. 02. +. 
col, rhomb or hex, 
1.494, 1.495, 
1.497 
col, tricl, 1.461, 
1.467, 1.566 


col, need 


col, rhomb, 

deliq 1.480 
red-yel cr........ 
yel, rhomb deliq 
yel-br, cub, deliq. 
col, rhomb.... .. . 


Oren, Vereen das + 
red-brn cr..... 


br-yel cr......... 
Veli sak ore meena se 
wh-yelsh, hex... . 


col, monocl pl... . 


COL Cries irca cuit sc| Pitt ee 


col, monocl, 
B 1.526 


col, monocl..:... 

col, rhomb, 1.511, 
1.550, 1.590 

col, monocl 


softglutinousmass| 


col, rhomb, deliq .|. 


col, cub, hygr. .. . 
wh cr, deliq.... 

yel, oct, hygr.... 
yel cr, deliq 


wh or, deliq.....: ~ 


yel-red-brn cr, 
deliq 

col, rhomb pr, 
deliq 


col, trig, 1.455, 
1.515 

col, rhomb, —1.63 

col, monocl, 1.6057 

col, rhomb, 1.475, 
1.480, 1.487 

bl-gray cr...... 

col, rhomb, ..5..« 


dk brn oil 
col, monocl, deliq 


col, monoel, deliq . 
hex... 
or-yel, rhomb... . 
TOU Gf svaia ws ane 





yel, hex 





sd oF | Melting. 
‘a + °, 
gravity penne 
3.197 
by eet of 153 
2.15518 
Aaa! —H.0, 120 
1.564 bc ee eae 
1.767 d 242 
1.616 
1.56 162 
2.662 tr 588 
m. p. 1069 
2.477 d<100 
2.512% >300 
2.322 214 
reer 470 
.|1.68-1.70 |455 
1.8054 840 
60 
aban @ 206 
ee 145 
oe Ae 252 
a oe d 
2.34 d 190 
d 190 
1.987 —H20, 155 
1.984 —2H:20, 100 
1.98418 
1.954 aa 
d 200 
—H:0 
2.61 Ma) Wallet. Bh 
oe .|d 460-470 
2.645 
d 
Sata Jd 
1.8864 173.2 
2.278 d 
2.112 d 
2.296 RR eae 
2.304 d 30-40 
6.4418 d, ign 
Jd 
{1.84718 —3H20, 100]. . 
2.590 anhydr| — H2O, 200 
2.23 
3.113 tr 388, 921 
.|ca 930 
3.29615 —H20, 275 
(420) 
eral legate teh —CO: 





Boiling 
point, °C 


—3H:20, 150 


|d 300 


d 850 


d 500 





Solubility, in grams per 100 cc 





Cold 
water 


122 





d 
121.610 





Other solvents 


sl s KOH; i al, 
acet 

0.145135 al; i eth, 
chl, CS: 


0.091135 al 


i al, acet, CS2 


i al 


i al, acet 


8 al 
s al 
sal, glyc;ieth 
sal, glyc;ieth 


sl s al 
s al 
sls al 


s al 

s al 

sl s al; i NHs; 
ddila 

sl s al; i eth 


sa,alk;ial,aca 


ial;s mina 


sh K2CO:s, KOH 

s,dal;s dil HCl 

ial 

i al 

ial 

s NH3; sls al; 
i eth 

s al; 20.75%? acet; 
0.18% amyl al; 
vs liq NHs 

ial 


8 K2COs sol;ia 





a a Na 
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Crystalline form, Donate ok Solubility, in grams per 100 cc 
No. Name Synonyms and Mol. properties and mites Melting Boiling 
i Formulae wt. index of ine Pointe°C I||. point sO lesan ems t t|\) suns malian 
, gravity Cold Hot 
refraction Other solvents 
water water 
+ 4 ait qe edb oes eke } 
Potassium | 
p519| uranyl sulfate.......|/K2SO4.U02804.2H10. ..| 576.39 |yel, monocl...... 3.36304 SHO, 190)... tren. pent Ts sane oR ares d 
p520| urate, acid.......... KHCsH:NOOs........ POG ST WE OW nol cela c pave volando aiart ord | Neakes Me econ eh S.peeireee eR, Riches 
p521| metavanadate....... WOR sain tes cyeincc tears ASSOE! OGL GES, Here feseteistizslliy eRe eee oI NES doth Maal t fou tegst arenes stata sls 8 sl s KOH; i al 
p522/ vanadium sulfate....|Potassium vanadium 498.35 |violet cubic......|1.7837 20 —12H,0, LOSA Nac sinuerausllpovde ve ssiahe ete ne 
alum. K V(SO«):.12H:0 230 
p523| ethylxanthate....... KC:HsOCSS.......... 160.30 |wh to pa yelcr /1,5582!-6 A200 Nites nsec ¢ vs d s al; i eth 
or cr powd 
p524 |Praseodymium Pr... .........s00%++] 140.907 [pa yel, met, hex (6.782 935, tr to 8 [3127 Cs (gees (savers Nt 8a 
(a form) up to 798 form 798 
p525 COUNTIES ip ptt SETS Citi oe et ale ewsisial aie etane 140:007 |joub: 2... fideo -|16564 935 3127 de Me ce 8a 
p56} acetate.:....5...... Pr(C2HsO2)s3.3H2O..... BRAC NETH MOOK. canicinh sails on cuccesacichewan Hue heetbeea ke xe enrol 2 ne | Perera (err rir Ponti, 
p527| acetylacetonate..... rte bisalets csc MaGSrahs OR Opec: bales ereiiltpcienva a cc fepae 11 ee OS Rama oscar cereal Soo narartie [tee meenare 8s CS: 
pose bromates.....- ..--aier(BrOs)20bsO.. 2.054) O8G.00 [BEN DEX. Tease idit loa 56.5 =F HO, 170196 | I eee oak hes 
DUE | PROMO. oc co ABER ce am cae owed 380.63 lgen or powd so. .0} ieee es 691 1547 (ba Tee | tere tal Ii ererveterciea.e: Meee c 
DSO OREDIMO shes 565.2) AIPTOR as oance tek tints 164.03" lyelior.c chek ons 5.10 sll LE Ue Pr d d sdila 
p531 carbonate.......... Pr:(COs)s.8H:0........| 605.96 |grn silky pl......]........... —6H20, 100}........... i Wace 
p532| chloride............ Vga G) Rca Akeeeoracecsre ie 247.27 |bl grn need...... 4.02% 786 1700 103.918 0 100 v sal; 2.4 pyr; 
i chl, eth 
p533 | chloride, hepta- PROT ASO es sata 373.37 |grn, tricl........ 2.2517 15 PO ORC edieace 334" a0 100 s al, HCl 
hydrate 
p534 hexantipyrine (Pr(Ci:Hi2N20)s]. (ClO«)3|1568.65 |grn, hex leaf.....]........... EDR =ZO DV Fs eeccecay ers pre ats) |lec aye aca ceve cota lays avcatal taro] aes ec ee 
perchlorate 
DOSGIN FIDGUO LE Sock a= cee HELIS. tech ne ass Oost Del Glee (RE CP DYER. cs. eds «here a [BY A eee I Peo ABA 2b 958 ACAI eihecckael eee eee 
p536| molybdate..........|Pr2(MoO«)s.........-. 761.63 |grass-green tetr . .|4.84 BOBO GE eee oS deelvac oP e g reer Pha eis avenes cues eent anes een 
Bose | oxalate. ..5.-. 600055 Pr2(C204)3.10H20...... 726,03) CNOTRTD OER. oo lde lis ccs oa BAe Mea nls ea eames Mame ath) § | emeirnere tee 88 
p538| oxide, di-........... Le WE Och Se ERLE 172.91 |br-bl powd...... 6.82 > SEO TO 1. sow ROAE Eee eel cate lt eee eee 
PreOQio 
p539 | oxide, sesqui-....... Preseodymia. Pr2O3....| 329.81  |yel-grn, amorph. .|7.07 a SPE lecorescs tae t 0.0000207|......... 88 
PSION sclenatel). ....-.- ol Pra(SeOulaes oc .ccnse ZIOGON en ee ee ASO n ogy auselit | AM. CL be eos hos 36° ee | ut eee nos oe. 
po4i'|| sulfates: =... ...-- 06 PreisOust.: cece shes 570.00 |lt grn powd...... A FS6 pow Lier. Se eh erale ents ote 23.7° 1.02%. | iitlings iohkte. co ei 
17.7” 
p542| sulfate, octahydrate .|Pr2(SOx)3.8H20........ 714,12 |grn;monoel).1.540;|2:82718-8) i, eee | cos oreo 17.4% | ra (PRR 203 5, Se ree 
1.549, 1.561 
p543| sulfate, pentahydrate|Pr2(SQx)s.5H20........ 660.08 |monocl pr....... Bo 1 TGISe Paw gillel a cece + | can are eoaerrta ll peeked aete 1.85%- |... eS. eee 
poeta) psulides. ©... 2.2.0 PisSigtas Mette acc hrroaroniats 378.01 |br powd......... 5.042" a Bie le ees tort i d sdila 
p545 |Protactinium........ (GS Salone cae ere 231.10 |gray met, tetrag .|15.37 Ped DSOCT I: elias sas Say one a ell eee cote ty ame I gales lig cen ip eee eet 
poo ohionidets, «2 ss. - = -s\PACUs ts cae. ce duese 372.91 lyel-grn, tetrag...|........... subliZ00iin Dh Se. c sn. cere a eS ea eee s dil HCl 
vac 
p547| fluoride............ TY Ree inti cee BOTLO9 Pi mOBOEl Gere trie. s bre A sina ora iets eon araryereehetnc yous. encores i Pcs ol | Pee Pe al A tered acces riuh a Rae an 
B54 I OXIGO, Ga sy .5cj0 oy n sect EMO! ors ciiarels ne eee 28 263210 [Dk Cubiare creases 5 alls opnusve asks regeio tel | tater «veeets, GLA: | reveya: ‘esa rccal yO A eee eto cates | eo auts ccoyesex Zell ce eo pene ora me 
p549| oxide, pent-........-. Paste t315 00 15 eae G42:20) Biwhy cube str 2.-1| see epwac theca dieters stoke sucte=o ail teaveve- acas prava '| ocehecsz>, oFftabd Weseteretsy acorns s dil HF 
rT) Radin... 5-5... 26s Ba ele ric aahiette ae aera 226.00 |silver wh met... ./5(?) 700 <1737 0 OV Ol oorecuteresa.s da 
r2)| bromide. =... <2 ane RaBresete. -seccwacs 385.82 |col-yelsh, monocl.|5.79 728 subl 900 8 8 sal 
r3 bromide dihydrate . .|RaBr:.2H2O........... 421.85 |wh, monool.: sc 6:.4s-..06 52 oer == ZO 100 ares ararsieies a’ fo bla © SN aeons 
r4| carbonate.........- Ra Oar ait gece Sn koko 28601 yyiwh, or elibrasa, i. hac peat ellos ates Rin racees||cce she dedeaetens ead a cei ins s da 
monocl 
EB) “GNIOTIO®. 05 06s02 = 62 RaClenccgecee se cusia<? 296.91 |col-yelsh, monocl.|4.91 LOGO Et anata er 8 8 sal 
r6| chloride, dihydrate . .|RaCh.2H20...........| 332.94 |wh, monocl, discol]........... = 2H20)2100). 552. cae Bogs 8 s HCl 
17 rey nbs aarionereiciicen ac RadOns=.. «cs oer es STSST alee ec cv sete eek neil rates isbn Sie s eee eee iets aie ece ests ye cri 0.0175° GO. LTOMO dN ccraictatths 1g. = 
TS mitrAtes. ee ees a LEVEN KON Higope soma ber HEC THOU 9) Gi dacs cet Opel cadets ol Mt aaten on Cea lovorrot eter 13:09 liao PPI er arent each rect 2 
RON Me Uliates ce cis cece oe MaSOgnee.. oe crahiawck $22:06Ns col, rhombas.a.1..)|5 settee aptae |e screen @!|s serena mien 0.000002** |0.000005* |i a 
ri0) |\Redon....<......« Es Niton, Radium........ 222.00 |col gas, opaque cr| gas 9.73 g/l1|—71 —61.8 51.0° cm? |13.0% cm? |sl 8 al, org liqu 
emanation. Rn liq 4.47% 22.435 
sol 4.0 cm? 
rt EDs CSA Reoeiciomiver| |!) ener are ar a ae onano| Mew Fé’ met lust, hex..... 20.53 3180 5627 i i s dil HNOs, 
H202; sl s H2SOq; 
i HCl 
rl2)| bromides... . 2... ReBri Wintec ns saoesbe 496503 ilernsblk er... ec: ville vecnee altho BubliGOOMe Uc c.x:rercavoau eater aeene seneoonne « PIANOS, 
vac HBr, liq NHa 
113 carbonyl, penta-..... (Re(CO)see cs een aree G52:51 Jeol, cub ORF. 60 55 [ose occ sate Fee) Me Renee ro has ty cl (eee v sl 8 org solv 
r14| chloride, penta-..... LPG) VA nee ee ic 363.47 |dk grn to blk... ./4.9 d d d d s HCl, alk 
rl5| chloride, tetra-......|ReCl.......--..--.5- BISO1 IOC (Oxistaa?) sdccis| ata pains ee tara acne 500 s,d s,d s HCl 
116] chloride, tri-........ ReCls Precis ne A-eeeie 202-564 \\dk red, hexkt> . os|eeae uae aber carters = >550 8 8 sa, alk, liq NHs, 
al; sl s eth 
EIT (> Aidoride:. 0. «eee Reheat eo aaa ices 262.10 idk grn. .. 2.08 5.383% 124.5 d 500 a Wee rego sa 
r18| fluoride, hexa-...... Reb esiasaadicg ace sisters 300.19 |pa yel, v hygr....|liq 6.1573, |18.8 47.6 s,d s,d d HNOs, H:SO. 
sld 3.616188 
119| iodide pentacarbonyl|ReI.5CO...........-. 453.16. jyel, rhombd.. ..cclo.s.secasns 200 a:400;aubl eli Wen leet 8s bz 
vac 90 
FOO |Moxide <di- there en ReOs te ite creer on 218220 al Dike corse: 11.44 GuLOOO ME = ail suee-smsran i i s cone HCl, H:0: 
F2lolscoxide: hept--m tect te | Ret ets a sekeiens ore aco c= 484.40 lyel plorhexor {6.103 ca 297 subl 250 vs vs vsal;salk,a 
powd, hyer 
r22| oxide, per-..........|RezOs(?).........-..--| 500.40 |wh............. 8.4 MMSty mak sad oie va vs s alk; sl s eth 























PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 





No. 


» 132 


133 


134 


r35 
136 
137 
138 
139 
r40 
r41 
r42 
143 


r44 
r45 
r46 
r47 


148 
r49 


150 
r51 


152 


153 


154 
r55 


r56 
r57 
158 


r59 
r60 
r61 
r62 
163 
r64 
r65 


r66 











Crystalline form, tas 
Synonyms and Mol. properties and ue Melting | Boiling 
Name A spec. ar een mG 
Formulae wt index of : point, °C point, °C 
3 gravity 
refraction 
Rhenium | 
oxide, sesqui-....... Dirhenium trioxide lunesta blensai. ehis,<) oa acaaonio. -velknn.2 «eM Se. olin aie ee 
Re20s.2H20 
OSHA Gi Soo inns se cc OOS tones co ncue snes 234,20 ined) blue, cub: ..;.16:0-7.4 m= Wis oes d 400 
oxybromide, tri-..... ReOsBrs wissen. 4 SUA VTS WWE Gn wage este lau suse coca 39.5 163 
oxychloride, tri-.....|ReOsCl............... 269165. iIcolliqy c..ouee - « 3.867, 4.5 131760 
oxytetrachloride..... ReOCk S44 D1, IOP ROCE aaa me cesar ee 29.3 223.00 
oxytetrafluoride...... OOP CA aha tckite «tenes 278.190. IWR. geese - {lq 3.717 39.7 62.7 
sol 4,032 
oxydifluoride, di-....]ReO2F2............... Dea 1 im (70) (sy seen Ee en, ae fears 5G Nl Bisa, tmcred 
sulfide, di-.......... esis. Wet. 0... ae 250.33 |blk trleaf....... 2506, ctl: RE: 3 d 
sulfide, hepta-....... ResSrsete ts At ten. 596.85 |blk powd........ 4.866. wed  allths Oe Site d 
RMbodiran coo IR Ok enc Caen ows aaa 102.905 |gray-wh, cub..... 12.4 1966+3 3727 + 100 
amminechloride, (Rh(NHa)sJCh......... 311.46 |rhomb pl........ 2.008, —NHz: 210, 
hexa- d 
carbonylchloride, RhCh RhO:sCO}.... <n oleivo. niby red meed'a. cl) oe. on. ele subl 125.5 
basic > 
chloride, tri-,.... RRC [py Sheute ects Gonna a 209.26 |br-red powd, deliq}....... ..|d 450-500 |subl 800 
chloride, tri-........|RhCls.zH:0........... we ante lak Ted, Geligiotsc ale «cede. .jd 100 ee 
fluoride, tri-........ RhFs 159.90 |red, rhomb..... .|5.38 >600 subl 
WOGIAG SEN= captors cars NL EO cee aaa ce es AS83162", WOU Gcrrestarcuiaichs Pall RATA ee 
Mitrate wrist fo ad Rh(NOs)2.2H20. 324193) Wired: ‘deliqiiaracs «alk + sees 
ORIGG, Clea. pice pic AUENOs co te cay ae LSSGOP DE so nteerenisrn eS 403 
oxide, di-, dihydrate.|RhOz.2H20........... 170:93: “lolive grm. yo... oalieneee . ld 
oxide, sesqui-....... Rh2Oz................| 253.81 |gray cr or amorph|8.20 d 1100-1150) 
oxide, sesqui-, RO FsOi: =. acc2eiey 643-88 vel ppt Nee sa.. «|. eet e ee d 
pentahydrate 
PULTE. 6 ioe es Daa RBs (SOs) eA 20 ecg ese | OG 00) eG are rere eeroeiel| eaansteieaers ai d 
BIAtE e ice ts Se a Rh2(SO«)s3.12H20......| 710.18 jlt yeler......... Bl & 
sulfate.............|Rh2(SO«)s.15H20...... 764.22 |payelcr..... ld 
sulfide, hydro-...... RO(HS)i ccc ees eM Oe e ADU eee tiene 22 ld | 
sulfide, mono-....... RDS 134.97 |gray-blk cr......|. P ld 
sulfide, sesqui-...... besa ere eae 302.00 |blk....... .|6.407 d 
sulfite..............|Rh2(SOs)s.6H20 . 554.00 = livelliGrisscarestoa se aero ld : 
Rubidium........... RDincwuyes bn ud 85.47 |soft, silver wh 1.532 38.89 688 
met liq: 1.475%-5 
acetate.............|/RbC2H:02. . 144.52 |col, nacreous leaf,|..... . 246 
hyer 
aluminium sulfate. . .| RbA1(SO«)2.12H20. 520.76 col, cub, oct, 1.867° 99 
1.457, 1.45232, 
1.46618 
AZidSK etic a ae RbNs... 127.49 |col need or plates |2.7876 dca 310 cate 
borofluoride . .|RbBFy. 172.27 |very sm rhomb _ {2.82020 590 id 500 
er, 1.333 | 
borohydride. ....... RbBH4 100.31 |white, cubic... .. 1.920 1.487 | 
bromate..... RbBrOs 213.88 * Cube. via ohne 1.08 430 : 
bromide............|RbBr 165.38  |col, cub, 1.5530... ./3.35 682 1340 
liq: 2.797% 
bromide, tri-........ RbBrs..... 325.20 |red, rhomb...... d 140 
bromochloroiodide...|/RbIBrCl. . . 827.74 iThomh.......5. aan’ d 200 Me 
bromoiodide, di-..... RbIBrz... 872.\18 jred, rhomb....../3,84 225 d 265 
carbonate...... .|Rb2COs. . . 230.95 col er, deliq.... .|837 d 740 
carbonate, acid...... RbHCOs.... 146.49 |wh, rhomb....... Deca srs fh 175 
CHIOTATO Siiiis ca cent RbC1Os.25 « 168.92 |trim.. eaetitel oD Nt Bier 
perchlorate........./RbCIOg.... 184.92 /rhomb, 1.4701... ./2.80 fus d 
CHONIGS Mivciss eed RbC]. 120.92 |col, cub, 1.49335. .|2.80: 715 1390 
liq : 2.08870 
chlorobromide, di-...}RbBrCl:..... 236.29 |rhomb Td DIO ER ise caw 
chlorodibromide.... . RbBr:Cl...... 280;74 ‘Inhomban.nns > 76 Vee. 
chloroiodide, di-.....]RbICh.......... 283.28 |dk orange, rhomb.|.........../180-200 d 265 
chloroplatinate......]Rb2PtCle..... 578.75 lyel, cub. 3.94175 ne | A aae pe eaten 
chloroplatinate, hexa-|Rb2{[PtCls]......... 578.75 jyel, cub....... . |3.9417.5 Dee amt rete ce 
COTOMALE 5 cw aie crs sa (RUDI CP OgsA ws ae vf) 286.98 jyvel,rhomb,rolevhiseole | lee nc. ceeaunloeeern cee oe 
dichromate. -....... Rb:Cr207.............| 386.93 |tricl or monocl, {3.02 monocl|........... tricl 
>1.95, 1.70 3.125 tricl monocl: 
chromiumsulfate....|RbCr(SO4)2.12H20.....| 545.77 |vlt cub, 1.482... .}1.946 NOT PPR ik ca eanicces 
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ear 





= 4 < @ 
wo 


| 107.138 


0.67 


vs 
0.1849 
0.0149 
62° 


: [4.9618 


5.4218 
43.4% 





aaaea 


5.084 


vs 





Solubility, in grams per 100 cc 








Other solvents 


s HNOs; i al, alk, 
HCl 





s HNOs, H:20:, 
alk; i HCl 

s H23Q.+ HCl, 
conc H2SO«; 
sls a, aq reg 


s CCh, ac a, bz 


ia, aq reg 
js al, HCl; i eth 
ia, alk 


.{s HCl, acet a, alk 


ia, aq reg, KOH 
sa 


i al, eth 

8 aq reg, aq Br; 
i Na2S 

i a, aq reg 


ia, aq reg, aq Br 


.ji al 


dal;sa 


0.08% al, 1.41% 
MeOH; 
vsls NH; 





PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 





_ oF Th YH! 


r87 


r89 


Name 


Rubidium 
cobalt (II) sulfate. 


coppersulfate.... 


cyanide..... 
galliumsulfate. 
fluoride. . 


fluorogermanate. . 
fluosilicate... . . 
fluosulfonate. . 
metaperiodate. . 
iodide. ... 


iodide, tri-....... 

iodide, cmpd. wit 
SO: 

iron (II) selenate. . 


iron (III) selenate.. . 
iron (II) sulfate. . 

iron (III) sulfate. . 
hydride. . 


hydroxide. . 
neodymium nitrate. . 


nitrate... . 


nitrate, hydrogen.... 
nitrate, hydrogen.... 


magnesium sulfate... 


permanganate 
oxide, mon-..... 
OXIGE, POV. ws h.c 5 5.3 


oxide, super........ 
oxide (tetr-) 
oxide, tri- (sesqui)... 
praseodymium 
nitrate 
selenate.......... 


silicofluoride........ 


sulfate, hydrogen.... 
sulfide, di- 
sulfide, hexa-....... 
sulfide, mono- 
sulfide, mono- 

tetrahydrate 
sulfide, penta- 





sulfdeptric. sada 
tartrate,d &1l...... 


dl-tartrate, hydrogen. 


vanadium sulfate... . 





Synonyms and 
Formulae 


-|RbSO«.CoSOi.6H20. . 


.|Rb2S04.CuSO..6H20. .. 


RbCN.... a aati 
RbGa(SO4)2.12H20.... 
RbF. ; 


.|Rb2GeFs. 
..|RbSiFe. 
.|RbFSOs. . 
.|RbIOs. 
.|RbIO« 


RbI 


.|RbIa 


RbI.4S0:. . 


.|Rb2SeO.u. FeSeO..6H20. . 


RbFe(SeQs)2.12HO.... 


-|Rb2SOx. FeSOu.6H20.... 


alum. 


RbV(SO«)2.12H20 








Mol. 


643.42 


527.00 


.|RbFe(SO«)2.12H20..... 549.62 
IRD ccs chs 86.48 
-|RbOH.... -| 102.48 
2(7)RDNOs.Nd(NOs)s.4H2O 
697.26 
-|RbNOs 147.47 
RDNOwHNOs: «3.2: 210.49 
RbNO;.2HNOs..... 273.50 
Rb:SO..MgSOu.6H20...| 495.47 
RbMnQ, 204.41 
[id 9 Rave eee eer 186.94 
Rb20:. 202.94 
RbO:, unstable... 117.47 
RbiWOers nck sean on dl OSE 
Rb2Os: (or RbsOe)..... .| 218.94 
2RbNOs.Pr(NOs)3.4H20| 693.93 
-|Rb2SeO.. . 313.90 
RbSikFs. . . 313.02 
Rb2SO,... 267.00 
RbHSO« 182.54 
Rb:S:. 235.07 
isd crtetent ude ct ae 363.32 
RDS «05-5. 203.00 
Rb:S.4H2O.....- 275.07 
Rb:2Ss 331.26 
RbsSs5 ojc us 267.13 
Rb2CaHsOs...... . 319.01 
RbHCiHiOe...........| 234.55 
Rubidium vanadium 544.72 


























Crystalline form, Deux Solubility, in grams per 100 cc 
, ensity or - a 
properties and weet Melting Boiling 
i ve ; fe) ‘ ° 
index of any point, °C point, °C Cold Hot 
refraction Other solvents 
water water 
+ +e 4 - 
rubyred, monocl, |2.56'% 9.325 8 
1.486, 1.491, 
1.501 
monocl, 1.489, 2eGT we el wea llinns tote 10.28% 
1.491, 1.504 
col cr powder... ./2.32 1s 8 ial, eth 
col er, 1.46579. . .|1.962 ae HB. Ria Ol leva:cr> ocegriaelline oa ereens 
col, cubic, 1.398. .|3.557 775 1410 130.618 s dil HF; i al, 
eth, NHa 
wh cr... Vee ee {sl 8 vs ity «Seis 
cub, oct.... -13.33220 aie AN Beet .|0.1620 1.3519 sa,ial 
need... Pateterat atl Ba .|304 pal Cass Se all's sisson) crchauall leper hee 
monocl or cub... . |4.3319-6 d 2.18 vs HCl 
tOtr yarcetiiian Tacs ats aca .|0.6514 iii anole we ee 
col, cub, 1.6474. ..|3.55; 642 1300 15217 163% 8 liq NH3; 
liq: 2.87826 0.674% acet 
blk, rhomb...... 4.0322 190 wie abo Pi oeriencs cats i BP Wh ea | 5 aces eS 
lemon Vel cao ala EBT MIE yes || heen ees Tl eenene Soe, 2 
blue-grn moneel, 2.819) nos Wien ek Eee ilocos ec ov. all appre okie Tih acgieioie cn wae 
prism, 1.513, 
1.520, 1.532 
cub, 1.50738. . {2.311 45 AZAD, leiscs, OSes & Grete ye Rea 
100 
gr monocl, prism, |2.516 GiGOiae hae fleece ask py Ee: Semen || RapenE ner 5 
1.4815, 1.4874, (anhydr) 
1.4977 
cub, 1.4823..... .|1.91-1.95 48-53 4.5586 52.69 eB ape 012-90 leaner 
col need... . 525+. 2.60 SOO pe al i nite ane d d da 
gray-wh, deliq.. .|3.203" 301+0.9 mee by Motecera| i be Sie vs 8 al 
redsh-vlt pl...... 2.56 47 —4170); 60) le fis dae: oe coe ll ee ee 
col, hex cub, Sal. tr cub 161.4 |tricl rhom = [44.2816 452100 sl s acet; 
rhomb or tricl, liq: 2.395'%| m.p. 310 219 vs HNO; 
hygr, 1.51, 1.52, 
1.524 
COUR ei AP Ors aoe llic michaen daeatOo. Ep gah MierensseoR eM late eeeeeieeelG Go cea Sell een eet ee ie 
ol Meed:..am clanhee ails ho eames an) 5 pe AA Wetec Ger RR eid tage. ne ee a ed ees RS re 
Gok HONOCL 1467; |2386 , eee ee tuna 20.2% 
1.469, 1.478 (anhydr) 
Chiles. adds iekar|oseaor- d 295 . .10.5° cE haem Witte uso ove CH 
col-yel, cub... .. ./3.72 d 400 eee ae aC | sd s liq NHs3 
yel, cub... .13.65° 570 id 1011760 mm deestoi gl s-ccs <> wale ete oe 
RbOH 
+H: 
yel plates....... .|3.80 432 CM Ryge in Ua shah | eee cre ness ne Get cere 
dk orange cr, deliq/......... dee: 500 wae decree aes RAT Es] RR i) Ano eS dente wre 
bik cub... 55..13.53° 489 teat Sa © ae Lila es Anata lterg east angeeene teres 
grnsh, monocl, 2.50 63.5 =A HO) GOS cee see eliara tore ve a eretreneterea treat items hems 
need hygr 
col, rhomb, 3:90. site Nintence-Re Rib Rs Nee | eee ae Arne eet caer sc, c 
1.5515, 1.5537, 
1.5582 
colhoct or hex |S1S3S83i0 eel ene eee sls 3 sa,ial 
col, rhomb hex, 3.613), 1060 trig 653}ca 1700 42.410 81.8100 i acet; sl s NH3 
Soe he liq. 2.531100 
rhomb, 1.473... . .|2.89216 < red heat ees meaner ae Aces| | eer 
dk red... {420 volat >850 
brn-red. FSG hy ctiuliiiestts ZOT are We llctom eee Merce ae 
wh-pale yel..... .|2.912 530 d vac vis vs 
er, deliq |v 8 Wi So avarenes 
red, rhomb, deliq .|/2.6181* 225 d js 70% al; 

i eth, chl 
redsh yel Pp 1s ei 0 eee naa een temetaet | Hem see a lcerectears ch gaits Fe 
trig... ‘DIGS chee olhwest 4 20025 _|i toluol 
rita pic ee .|2.282 ZONE WN watesesousas 1.18% 11,7100 
yellow, cubic, 1.915% 64 230 -12H20,|2.56 |..... 

1.4689 300 dec 
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Crystalline form, Density.ce Solubility, in grams per 100 cc 
Synonyms and Mol. properties and Melting -- Boiling 
No: ——; Formulae wt. index of are point, °C point, °C Cold Hot 
refraction eray iy. : “4 Other solvents 
water water 
4 a 
Ruthenium 
rl19 |Ruthenium......... Rule ernst ome eae 101.07 |gray-wh or silv 12.30 2250 3900 i i i aq reg, a, al; 
brittle met, hex 8 fus alk 
r120| carbonyl, penta-..... Ru(CO)s 240612" Neolsliq:uecsnesrie ane seraatente gene, || (Saeco Oe aan | Peceee etc sal, bz 
1121 chloride, tetra-... RuCh.5Hx0 382.96) Irdsh-brier) bygr.al;q senses: + d 1 ilietalcales || reaitarne yer s al 
r122| chloride, tri-........ RuCls 207.43 |br cr, deliq....... Sali Ge 500") HiRReRre a tears i d sl s al; s HCl; 
i CS: 
1123 fluoride, penta-...... 15500 OF sonst secre aS 196:06) Ndkgrnters. 7 tet: 2.963166 101 250 d Catia Site thiah es tay’ 6 
r124\)) *hydroxide.. 0 ...25 ROH hicccsen vee 3 T52:00% : blk pow die wee nar ee ees onl tice eee h noel eer es namares Slt UF Ji Nal || Serpents Arne 8 a;i alk 
PP25)|\) Oxide: dimwn csv a RUOR we «tem en 133.07 |dk bl, tetr....... 6.97 er eae i i ia; 8 fus alk 
1126 | oxide, tetr-......... RO ems Menken 165.07 |yel, rhomb need. . |3.2921 25.5 d 108 2.0337 2.24974 sal, a, alk, CCl 
r127| oxychloride Ruthenium red. SHLM9 'brnsredapowdler.: leone etd oll te aueferie eres el Pra eee crane ae gt head See ge eee tee ee ee 
ammoniated Ru2(OH)2Chi.7N Hs.3H20 
rl128| silicide... .......... RUSE Pate ee nates 129.16 |imet pro.. <3..5.. 5.404 BOs: Papeaedee rea eter i i s HNO:+HF 
£120) aulfide.iiccs cece. Nat. laurite. RuS:..... 165.20 /gray-blk, cub... .|6.99 a L00O * Wes cr a see. i i ia; 8 fus alk 
sl|Samarium.......... Simin teens cis eee 150.35 |wh-gray met, hex.|7.536 1072 1900 i i 8a 
ez | acetate... cca. -.5)\Sea(CrhsOs)s.3020......4| $81.53" |Past. teece es 1304: $s lleetrarentacce 1 Sa | (SRR [So te conten ee od nt 
83| acetylacetonate..... Sm(CsH702)s....... ee S4 7: OS Cr MASS re erme essai tas ayes here 146-147 cS | eimai | Wee OP EINE lc reine sre oy 
84 benzylacetonate..... Sm(CioHs02)3.2H2O....| 669.92 |straw color...... .|103-105 ime ECL Oe Mb oe cates 8 org solv 
s5| bromate............/Sm(BrOs)3.9H2O..... BNGOG.21 vel atexitn.. cu. cras aliocemmee cent 75 —9H2O, T50)14 Ye ss v sisal 
86 (IDibromidescncen Sm Bria see ss ce elOM?, Cidk brnsuimeneee. oot Ded 508 1880 ee eta tee ale eee eee ee 
87 (III) bromide......./SmBr3.6H20.......... 498.17 J|yel cr, deliq..... .|2.971%2 O40) Wy Ne ec Binnie: ees Said: asia sae e See a Re reas 
BS) Ne Carbide saat ge yr tines SIN Oe hiro y Snkha wir na M7430 vel hexmascute- 2|D.80 be ich iy catebet nce Less eet ecg es d d 8,da 
£9) ee (Duchloride ttn: ..4( Sm Olemss..5 15 ores 221.26 |red-brncr....... 4.56% TAO ROD ht aE gra" st. oe i al, CS: 
s10| (III) chloride....... Sm@ gee sagtenc ean ee a 256.71 |yelsh-wh cr, hygr.|4.46% 678+2 d 92,410 99.950 vs al; 6.4% pyr 
sll (III) chloride, SmCbL.6H:0....... 364.80 |grn-yel, tricl, 2.383 = SE VIG)... SS Pee. oO a eee eee ee 
hexahydrate hygr 
812| chromate.........../Sm2(CrO,)s.8H:O...... POPE VOM een eee seas eee RAGE Mesa Sec Sel) Wa: Oe Seen eee | [Pere Is, SO = OS™ Ae sic ca ce eae eee 
813 (i) fluoride: «5 3% 23; SimiBls crete cnc sere SSS Wise. eines, ratte 1306 > 2400T 8 Serre eee ee Ee Ee Per eae Ak 
8l4 (III) fluoride........ SmByseeteet cores 207354 nee At cise eee olen eee eee 1306 2323 i i © |e SV 
al5)}\ hydroxide............- Sm (ON soccer 201637 “lpaiyvel powdttancnilipcees see ote homes caee Sutras eas at OP Pe ee er 8 a;i alk 
s16| (II) iodide..........|Smls. 404, 16: Nek: brian ceases ae Ne ee 527 1580 : Vaan DeMatha eed nS ort ie rt 
817 CIID) iodide ssn jo3- esi gy figs cpr ect at SSU:06>— Vor-yelbier sci scanuscal te. s2.25 5 reteees owes S50) CPE Ol, bk putin che gcse les 
B18), ‘kozate ns.) 1.00 (SI (CelsOs)asna ee . SUS OOr || Mace repaid epee con Wehese ext acces el td | AIM hen = ere es i ey ewes ido ster, Fer LAP 
819 (III) methyl- Sm[(CH:)2POu]s........ 5255472 Meream col “hexipriaite se. ce cate eth: oat woes ara arerucelllsy ae ary tecarene a 35.2% HOSS: ee. oes ene 
phosphate, di 
820 (III) molybdate..... Sm2(MoQ,)s...........{) 780.51 |vlt, rhomb oct. . .|5.36 eae (Pear RRS, ane MRPER ECS | ORME HORS nn ate fai So 
821 (ED) nitrates acs: s3 Sm(NOs)3.6H20.......| 444.46 |pa yel, tricl..... .|2.375 ibe hela Ba on ee ae ys OS 5. eR eet eee 
822 (III) oxalate......../Sm2(C2O4)s.10HO..... TAA ONG lh, Cre Peed croc f ruts lee isa cee ee ate see oT oe eee 0:000054)" }..:. Se 8s HO, 
823 oxide, sesqui-....... Samaria. Sm7Os....... 348.70 |wh-yelsh powd.. .|8.347 Be te erat Coes oe, eee ee vsa 
824 (III) sulfate........ Sm2(SO,4)s.8Hx0....... 733.01 {lt yel, monocl, 2.930 —8H20, 450 2.67 1B Bh se vie eee 
1.543, 1.552, 4.4% 
1.563 
825 CID) teulfide: . ceo |SIaSs se te as 396.89 |yelsh-pink....... 5.729 TIOGA aa carestel Sateen d ddila 
826| sulfate, basic........ Smz0280,...... 428.76: “lyek powd.. yo, sah lusts tee d 1100 hihi ater pe TT ee, Fe ay i dil H2SO. 
927: Scand iar: occ IBC as teenies naan 44.956 |silvy met, cubic or |2.992 1539 2727 Ce | © ON as (AM re eg 
hex 
828| acetylacetonate...../Sc(CsH70:)s...... 342.26:. Sool phe «gtk ces Wovens ae ee 187.5 publ 210-S15e 5 od SHS scans sal, bz, chl 
929| bromide............ Nd oe Rg eet ere ae eh SBtGS NW: geese eee 3.914 DL 2000 iiss sre'e% ets |b.c See oe 6 50 04 St ee ee ee 
830| chloride..... ScCh. 151.32 |col er 2.39% 939 subl 800-850|v 8 vs i abs al 
831 hydroxide)... 4.05. Sc(OH): 95.98 Icol.amorph......|....0.5..0< eee iaisstale at ah tee PD WAR ce eter sdila 
832 Mitrate icc decries BOUNOS ahhh isek-sie vies 230.97 |col, deliq...... CO ee He ome le 5 en cc. erie s al 
833 | nitrate, tetrahydrate.|Sc(NOs)s.4H2O........ 308.08) \lcol, pr: delig:..4<.. enters nee. —=@HO. LOO). nc cices We® [een clbpeeeea meee 
S344 Poxalatedicin acto aCe Cea), DFO Gace cial AAO: Oper, a tine on baie clas wees mh EE OD: 140M 5225 55 5) nhs. '0l RES 6-5. Re ee ee ee 
BOG ORIG sic e eds a Scandia. Sc7Os.........| 137.91 |wh powd Pee SNe ata at erdh ae 4h isi yy i i sha 
0363) <eallatecnaiscce ye. Bes(SOe arc nny woes 378.10 jcol cr 2.579 A Rd Dh a, eres 10.3% 1 Cd Cee cre mes Tre 
637 | sulfate, hexahydrate.|Sc2(SO«)3.6H1O........ BBG 1 Dilek sists tesa waka! | eaceevemine itu = AHO, BOO) co os ace een be ee | RIE N cee o.% ree ae os 
—6H:0, 
250 
838] sulfate, pentahydrate|Sc2(SQ4)s.5H20.... AGBENGs Oa tiycangceet 2.519 aE POS coc eek ae pec} 0 | ae [poo eR RRR SS 
839 |Selenic acid.........|H:SeQ«...............] 144.97. }wh, hex prism, [3.004 58 eas d 260 1300% [06 8 H2S0«; 
hygr undercools dal; i NHs 
840} monohydrate....... H2SeOu.H1O....... 162.99 |wh, need...... 2.627" 26 eas 205 vs a - an (ere eens Penne See 
undercools 
liq 2.35644 
s41)) tetrahydrates........|HaSeOG4HrO,. 02.5 260i 217088 ool liguc.. cc cne-s|e vy ere ssn 51.7 eas —H10,1728%)0 = =—s J... 8 H2SOq; d org solv 
undercools 
£42 |Soleniuni <meecisa| Seer inna rnetee 78.96 |blsh-gray, met hex/4.81;. 217 684.9+1.0 |i i 8 H:SOx, CHCh; 
ial; v sls CS: 
043 uy sO ert cate eed Lik Ree 78.96 |red, monocl prism |4.50 170-180 traf |}684.8 i i 0.1466 CS2; 
to hex s H2SOu, HNOs 
044 av BGT Awan eee nes 78.96 |red amorph, red 4.26 tr to hex, 684.8 i i s H2SOu, CS:, bz 
blk vitr blk 4.28 60-80 
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Crystalline form, Dense Solubility, in grams per 100 cc 
Nee Name Synonyms and Mol properties and a Melting Boiling 
Formulae wt. index of spe point, °C point, °C [ae | aes iar ann ec ol 
refraction Eravivy, Cold See Other solvents 
water water 
——————————— ee —-+— ——_— +: + - —+— —— - + 
Selenium 
345 | bromide, ‘‘mono-’’...|Diselenium dibromide. | 317.74  |dk red liq .|3.60415 -|227d d d d al; s CS2, CHCls, 
Se:Br2 CoHsBr 
346 | bromide, tetra-. .|SeBra. . 398.60 jor-red-brn er d75 ld d 8 CS:, chl, C2HsBr, 
HCl 
847 | bromide (mono-) SeBrCls. 265.23 lyel br er 190 li CSe 
chloride, tri-, 
848 bromide (tri-) SeBrsCl 354.14 Jor er, hygr.. d _lv sl s CS» 
chloride 
349| carbide SeC2 102.98 |yel liq, 1.845... . .|2.6827 45.5 125-1267 fj .1s CSe, eth, CCl, 
bz, al 
s50| chloride “‘mono’’-..../Diselenium dichloride. | 228.83 |br red liq, 1.596. .|2.77% —85 d 130 d d d al, eth; 8 CS, 
SexClo chl, CCl, bz 
851 chloride, tetra-.. .|/SeCh... 220.77 |wh-yel, cub, deliq,|/3.78-3.853 |305, subl d 288 d d i al, eth, CS:; 
1.807 170-196 s POCl:; d a, alk 
852 fluoride, hexa- SeFs 192.95 |col gas, 1.895... .|3.25-% g/l |—39, subl |—34.5 sd ee ie 
— 46.6 
853 fluoride, tetra- SeF, 154.95  |col liq or wh cr.. .|m.p. —13.8 |>100 d d 
frz —90 
854 hydride H2Se 80.98 |col gas, pois .|gas 3.66476 |-60.4 —41.5 3.774 27022.5 s CS:, COCh 
air; liq: 
2.004 41.6 
855 | iodide, ‘‘mono’’-. Diselenium diiodide. 411.73  |steelgray cr .|68-70 d 100 d d 
Sel: (exist ?) 
856 | nitride |SeaNa. 371.87 |amorph, or _jexpl d i sld ial, eth; v sls 
| yel-brickred, 160-200 acet ac, bz 
hyer 
857 | oxide, di- -|SeO- 110.96 |wh, monocl, col, 3.9516 340-350 subl]. . . |38.414 82,58 6.67" al; 
tetr, pois, >1.76 315-317 4.35153 acet; 
1.11139 ac a; 8 bz 
358 | oxide, tri- SeOs 126.96 |pa yel cub or 3.6 118 d 180 dvs d,vs s al, conc H2SOx; 
fibre, deliq i eth, bz, chl, 
| CCh 
859 oxybromide . Selenyl bromide. SeOBr:| 254.78 red yel cr... - liq 3.385 41.6 21779 d (se i cocci cen s C82, CCl, chl, 
H2SO, bz 
860 | oxychloride SeOCh.. 165.87 |col-yel, liq 1.651 |2.4222 8.5 176.4 (We nl licen rae s CSe, CCla, chl, bz 
s61 | sulfur oxytetra- SeSO:Ch. . 300.83 |hex pr...... 165 183 E ary | rece een |. Ceuta. Pets 
chloride 
862 oxyfluoride .|Selenyl fluoride. SeOF2. 132.96 Col Lge 00.05 5 2.67 4.6 124 Re erat. sal, CCh 
863 | sulfide, di- SeSr. . j ..| 143.09 |br red-yel....... .|<100 d i .]d aq reg, HNOs; 
s (NH4)2S 
864 sulfide, ‘‘mono’’- 1SeS.. - 111.02 jor-yel tabl or 3.056° d 118-119 il i s CS2; i eth; d al 
powd 
865 | sulfur oxide - |SeSOs. . 159.02 |grn pr or yel ate. OP ae: ae meee SEGRE 9 Wvageoosins s H2SOu; i SOs 
powd 
867 |Selenious acid .|HSeOsz.. . 128.97  jcol, hex, deliq.... 3.004 d 70 —H20 16720 vs vsal;iNHs 
868 | Silane, bromo- .|SiH3Br 111.02 |col gas, expl in air|1.72~80 —94 5 Ta rT | | eR er | eer 
1.533° 
869 | bromotrichloro-.....|SiBrCls 214.35 |colliq.... - 11.826 —62 80.3 d d 
s70| chloro-.... -|SiH;Cl.. 66.56 |col gas..........|gas: —118.1 —30.4 
3.033 g/l 
. ‘ 
liq: 
1.145 12 
871 | dibromo- -|SiHeBro..... 189.92 [col liq, inflam... .|2.17° —70.1 66 d ee ld alk 
872| dibromo- .|Silicobromoform. 268.82  |col liq, inflam... ./2.717 —73 109 d d d NHs 
SiHBra 
873 | dibromodichloro-... . |SiBrzCh. 25S Siem colliqna eae: 2a 2q —45.5 104 d 
874 dichloro-.. SiH2Ch.. 101.01 |gas - |gas 4.599 g/l] —122 8.3 d d 
liq 1.427122 
875 dichloro difluoro-....|SiChF2............... T36.00", |@as. 2.6.05 a4: .|6.2784 g/l —1444+2 —31.7+0.2 |d d 
876| (hexa-)hexaoxocyclo-|Siloxane. SisOsHs... .. . 222.56 |wh, pl .|1,3220 TRI Mh eran eames al d d 
inflam 
877 | monochloro trifluoro-|/SiClF3....... 120.53 |gas. 15.455 g/1 —138.0+2 |—70.0+0.2 |d d 
8s78| monoiodo-.......... SUH s1 5 teens TSSI01 a eoltigines screens 2.035148 — 57.0 45.5 ee” Deaallesasirae 
8s79| (tri-)nitrilo-......... Silicylamine, 107.34 {col inflam liq..... 0.895 ~196 SMG i cas ecasecave fe 4 cares ns ce oie eee ane acc te aera es 
tri-(SiHs)sN 
881 | tribromochloro-.. ... SiBrsClgfe cs - B03)2 7am icoltliq nearer 2.4977 —20.8+1 |126-128 = |d 
882] trichloro-...........|Silicochloroform. SiHCls| 135.45 |col liq 1.34 —126.5 33758 mm d 8 CS2, CCh, chl, bz 
883 | trichloroiodo-.. AARSTL OF UPN re cee eee oe ane OHI a eM lcol igual aes ole ait >-60 113.5 d CMP [Pai a 20 toons ERE 
684 trifluoro-........... Silicofluoroform. SiHF:| 86.09 |col gas .. . |8,86° g/l —131.4 ca —95 d d dal, eth, alk; s tol 
885 | triiodo-.... .|Silicoiodoform. SiHIs...| 409.81 |red liq..........|3.31420 8 220 d d s CS:, bz 
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T 
Crystalline form, Donity ot 
Synonyms and Mol. properties and Melting Boiling 
No. Name ‘ spec. iy Mia J 
Formulae wt. index of : point, °C point, °C 
refraction SROs oe 
water 
+ —+— = —— + 
Silicane cyanate 
886 |Silicame cyanate.....|Si(OCN)«............. 196.16 |solorliq.... 1.4147 34.54+0.5 247.2+0.5 |d 
0.5760 
387 Gotha Chas one OI Si(NH)2..... 58.12 |wh powd...... . GOO’ 9 Biiveatcersre. ar vecnue 
888 isocyanate........../Si(NCO),... 196.16 |solorliq.... 1.4347 26.0+0.5 185.6 + 0.378) d 
889 |Silicic acid, di-...... H2SiOs. T38:18) col’er. «2. nee ./d 150 Ai 
BOO)|"S metas ie. odes ats PESO sg, ke saa est 78.10. jcol, smorph......|.<. a2). 12 roomibemp|.. «25+... i 
AOL Silicon: sc cots: ASiecain 28.086 |steel gray, large to|2.32-2.34 1410 2355 ji 
micr cr, cub 
s92 acetate, tetra-....... Si(C2HgQ2)4.. .. 10>. 264.27) leol er, hygr. ...- .|subl 110 1486 mm d 
| d 160-170 
393 | bromide, tetra-...... Tetrabromosilane. SiBrs| 347.72 col fum liq, sol cublliq: 2.7715, |5.4 154 \d 
sol: 3.292 ~79 
394 (di-)bromide, hexa-..|SizBre..... . 535.62 |wh, rhomb . 105 240 d 
895| bromide(di-) sulfide..|SiSBro................ 219.97 |col pl.......... oo |93 1503 mm _ |d 
SOG) |) carbide) ween su rao, 40.10 |col-blk, hex or 3.217 etOOs Bikae tans i 
cub, 2.654, 2.697 subl, d 
897 chloride, tetra-....../Tetrachlorosilane. 169.90 jcol fum liq..... . |liq: 1.48329, |—70 57.57 id 
SiCl sol: 1.9097 
gas: 7.59 
g/l 
898] (di-)chloride, hexa-. .|Hexachiorodisilane. 268.89 [col liq, 1.474818... /1.580 -1 |145769 jd 
SizCle | 
s99| chloride(di-) sulfide. .|SiSCk................ 131.06 |col pr... Ae 75 |9222.6 d 
sl100| chloride(tri-) sulfide,.|SiClHS.............. 167.52 |col liq... 11.45 96-100 d 
hydro- 
8101 fluoride, tetra-....../Tetrafluorosilane. SiFi..| 104.08 |col gas... . .|gas: —90.2 — 86 d 
4.69 g/1760 
liq: 1.667% | 
8102 (di-) fluoride, hexa. . .|Hexa-fluorodisilane. LOS) | RASS oie eters 17.759 g/l 127 —18.5 d 
SieFs 
$103))\ hydride... ee nk Silane, silicane. SiH«...| 32.12 |col gas.. . liq: 0.68-85. .| —185 | — 111.8760 li 
gas: 1.44 | mm | 
g/l 
81045) Shydride@. a... 6 -.<. 3 Disilane, disilicane. 6252258 col gags rere tts. gas: 2.865 — 132.5 —14.5 sld 
SinHs g/l liq: | 
0.0686 ~2 
0105), Jhydride. oo... ccs 7 Trisilane, trisilanepro- 92.32 JIcol liq... liq: 0.7439; |—117.4 152.9 \d 
pane. SisHs gas: | 
4.15 g/lre0 
8106 hydride... . .|Tetrasilane, tetrasilane | 122.42 [col liq .|liq: 0.79° —108 84.3 d 
butane. Si«Hio gas 5.48 | 
&/ Ins 
8107 | iodide, tetra-........ Tetraiodosilane. Sil«...| 535.70 |col, cub. . 4.198 120.5 287.5 d 
8108 | (di-)iodide, hexa-....|Hexaiodosilane. Sizls...| 817.60 jcol, hex... 2" d 250 d d 
8109 RIG TEC ebrrare te tr7s, ete aI LSIN Gs Kate ne ahs « 140.28 jgray-wh amorph (3.44 1900 press i 
powd 
8110} oxide, di-...........|Nat. cristobalite. SiOz..| 60.08 col, cub or tetr, /|2.32 171345 2230 (2590) |i 
1.487, 1.484 ’ 
slll| oxide, di-... .|Nat. lechatelierite. SiOz} 60.08 |col, amorph, vitr, |2.19 2230 (2590) |i 
1.4588 
s112/ oxide, di-... -|Nat. opal. SiO22HO...}....... .jcol, amorph 2.17-2.20 > 1600 li 
1.41-1.46 
8113] oxide, di-... .|Nat. tridymite. SiOz...| 60.08 |col, rhomb, 1.469,/2.267° 1703 2230 (2590) |i 
1.470, 1.471 
8114 oxide, di-...... .|Nat. quartz. SiOz. . 60.08  |col, hex, 1.544, 2.635-2.660 |1610 2230 (2590) |i 
1.553 
8115 OXIGG, WMODe:.5 vey vive lL Oosacs arte ee nena 46:09) wh. eubi ses at 2.138 >1702 1880 i 
8116| oxychloride......... Chlorosiloxane. SixOCle.| 284.89  |col liq fee ie -|28.1+0.2 137 d 
9117\| oxyfluoride.......:..\SbOFs......< 186.16 |col gas. . .. {1.358 liq —47.8+0.5 |—23.3 d 
s118| sulfide, di-........../SiSe...... 92.21 |wh need, rhomb. .|2.02 subl 1090 white heat /d 
8s119{ sulfide, mono-......./SiS.. 60.15 |yel need pees |LeBOSle sub] 94020 wld 
8120] thiocyanate.........|Si(CNS)«... 260.41 |wh, rhomb need. . |1.4097” 143.8 314.2 d 
8121 |Silicotungstic acid.. .|Hi[Si(WsO.)1]-26H2O . | 3346.47 |wh-sl yel er, deliq|...........|...........|....... vs 
8122 |Silicyl oxide.:....... Disiloxane. (SiH3)20...| 78.22 Jeol gas.... gas: 3.491 —144 —15.2 vsls 
g/l liq: 
0.881 ~80 
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sld 


Solubility, in grams per 100 ce 


a 


Other solvents 


. |i acet; s bz, CCh, 
CS2 
s NH3,HF 
s NHs, HF, h alk 
s HF+HNO3; 
i HF 
.|d al; sl s acet, bz 


| 


d H»SOu 


js CSe; d KOH 
s bz, CS: 
ia;s fus KOH 


ld al 


dal 


s CCl, CS2 bz 
dal 


s abs al, HF; 
i eth 


s al, bz, CS2 


d CCh 


. |2.227 CS2 
1919 CS: 
s HF 


s HF; v sls alk 
s HF; v sls alk 


s HF; v sls alk 
s HF; v sls alk 


s HF; v sls alk 


s dil HF+HNOs: 
«© CS, CCl 
d alk 
d al, liq NHs; 
s dil alk; i bz 
d al, alk 


d al, a, alk; i eth, 
C82, CHCls 


vsal 





PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 











Crystalline form, Danae Solubility, in grams per 100 cc 
Ne: Nae Synonyms and Mol. properties and i: Ke Melting Boiling 
Formulae wt. index of P Ms point, °C point, °C | ioe Oe Met 
refraction Sravaty Cold Hot Other solvents 
water water 
+ + tere — aI | ee 
Siloxane 
8123 | Siloxane, (di-), oxide.|[H(O)Si}2.0. 106.19 |wh volum subst..],...... .jexpl ca 300 , .. Isls ar .|s, d HF; d al 
REM PORINOE Fe Saiea cas ee Se Sects ahs 107.868 |wh met, cub 0.54. 10.520 960.8 2212 i i s HNOs, h H2SOx, 
KCN;; i alk 
8125 acetate...... -|AgCe2HsOz. . 166.92 |wh pl.. - 13.25915 d . {1.0220 2.5280 s dil HNO: 
8126| acetylide.... ..|AgeCe..... 239.76 |wh ppt.. aM Vi acraie cores ct are HOR Apter ed ir Fob | ‘ ..|8 a; sls al 
8127| orthoarsenate. .. |AgsAsO,. . 462.53 |dk red, cub... .. ./6.65725 d -|0.000852 |.... .|s NHsOH, aca 
8s128| orthoarsenite. . -|AgsAsOs. . . 446.53 lyel, powd.... d 150 0.001152 |i s aca, NHsOH, 
HNOs; i al 
8129 QMO us 53 .|AgNs. 149.89 |wh rhomb pr, 252 297 i 0.01100 s KCN, dil 
expl HNO3; sl 8 
NH.OH 
s130| benzoate.... ..|AgC7HsO>. . 228.99 |wh powd..... 10.2622 8 0.017 al 
sl31| tetraborate..... ..|AgeBsO7.2H2O0 BRLENGL, IML GP lev egerese xv}urm othe a da vat ct PRR Oe) Matera |g a 
sl132| bromate..... .|AgBrOs..... 235.78  |col, tetr, 1.874, 5.206 d . |0.196% 1.33% s NH«OH; sls 
1.920 HNOs 
8133 bromide.... .|Bromyrite: AgBr......| 187.78 |pa yel, 2.253 . 6.473% 432 d>1300 8.4106 |0.000371% | s KCN, NazS20z, 
NaCl sol; sl 8 
NH,OH; i al 
8134 carbonate. . -|AgeCOs..... 275:70. ‘Iyel powd 3.6... 6.077 Gt 2USY POM A arexiccs © - {0.003229 0.05100 s NH,OH, 
Na2S203; i al 
8135 chlorate -|AgClOs... 191.32 |wh, tetr..... 4.430, 230 d 270 1015 5080 sl s al 
8136 perchlorate. . AECIO RE aie aac ae 207.32 |wh, cr, deliq..... 2.806% CABG er Gee ect acta 55725 s s al; 101 tol; 
5.28 bz 
8137 chloride... . .|\Nat. cerargyrite. AgCl.| 143.32 |wh, cub, 2.071. . .|5.56 455 1550 0.000089" | 0.00211 |s NH,OH, 
Na2S203, KCN 
S138] chlorite. .1..2-.- 2-6-4 ASCO se cas case it site ag Les O en VelWer te eirict ss aes 1OStexply | Bl cae 0.4525 Po Ma ener hcletore crue On 
8139 chromate...... WAgsGrOrarads es... glieolee \red.monoels, a. G2 5.O* Oe URAL LE AN RO Ob 8 ie one 0.00149 ~—|0.00870 s NH,OH, KCN 
8140) dichromate. -|AgeCr207. . . . 413.73 lredy-triel.........< - 4.770 Ge pe os Oo) Pieces: nee 0.008315 id s a, NH«OH, 
KCN 
sl41 citrate . .|AgsCeHsO7...... deeded ai Mier ama COL ic, aes ax a) cine fants meee lt 9 Smee 6. ee: 7 0.02818 sls sa, NH.OH, 
KCN, NazS203 
M147 )) Vcyanate...:- 26 AgOCN.. 149.89 col. 4.00 dO= BO Mitwenssaoan sls 8 s KCN, HNOs, 
NH.OH 
8143 cyanide. . AgCN.... x... 133.840 Wwh hex. 2 eaters 3.95 a 32000 | |s eA BTR 0.00002329}......... s HNO;, NH.OH, 
KCN, Na2S203 
8144| ferricyanide. . -|AgsFe(CN)e.........- AG BG Oe arg PEN 2 alc eave ety see ate ANNO: RS Bates anilhe y Ae a 0.0000667)|......... ia;s NH.OH, h 
(N Ha)2COs 
8145| ferrocyanide.... .|AgsFe(CN)s.H20...... Caw Sy NOP ree ac tents eae | Meee arene | [eee AWW, ororretine reg i i s KCN;ia, NH« 
salts, NHsOH 
3146 | fluogallate.... -|Ags[GaF¢].10H20... . 687.47 j\eol,orthorhomb"|2,90, Wi cyags tale nes ees CVaB is NN leyerrareantacertan i al 
er, 1.493 
3147 fluoride... . Bene Re [Pond Dee CoO 126.87  |yel, cub, deliq... .|5.85215-5 435 ca 1159 18215.5 205108 sls NHsOH 
8148] fluoride, di-..... .. |AgFe “ar 145.87 |brn, rhomb...... 4.57-4.58 690 d 700 d | ey str eee. ek 
s149{ (di-)fluoride.......-|AgeF...........20200- 234.74 ivel, hex. ...0/5.: 8.57 fs ROS ee De | eater arte ret Pe Riga ie aa 2a AEE. 2 See 
s150| fluosilicate..........|AgeSiFs.4H20... 429.88 |wh powdorcol |........... >100 d Nei MIRE cra o1| |. eins ae eens 
er, deliq 
8151 fulminate...........|AgoC2N2O2....... 299.77 |need...... TE PP ie tA er expl - |0.07518 8 i NHO3:; s NHsOH 
8152 NOGAGC s< o aera ees -|AgIOsz.... 282.77 |col, rhomb...... .|5.525166 >200 d 0.0031° 0.019% s HNO:, NH.OH, 
KI 
Blast  periodater.. «= (APIO Ge acarsnsaen | 208.7 Or yeletetrag:. 2... 5.57 d 180 Seite ek ot Socee (Cea lhc secede s HNOs 
8154] iodide(a)........... Nat. iodyrite. AgI.....| 234.77  |yel, hex 2.21, 2.22 5.6835. te 146 tov8 Mileeee nai ce BRISK 20x s KCN, NaeS20s, 
1077-2 10 -6.60 KI; sl s NHsOH 
8155 | iodide (8)..-. BAe Deememe ccin seed 234.77 Jor, cub.. .|6.010'%° 558 1506 — | FW Baca eile Geeranetlel Meee ers iene 
8156 | iodomercurate (@)...|AgoHgl«... 923.95 lyel, tetrag.......|€.02 Or FOUR) OO say lets aire: nik s KI, KCN; 
idila 
8157 | iodomercurate (8)...|/AgezHgls.............. 923.95 red, cub.. 15.90 aS8"" AAG ty hal debe ict te Phan s KI, KCN; 
idila 
8158| hydrogen(tri-) AgeHalOc...... 441.69 |yel, rhomb....... 5.68% 60d 1.6 Pra eres se s HNOs 
paraperiodate 
8159| hyponitrite......... A pAN Ossetian citer ae areD = | YVOlactae cote tes «se C Or A bUTO eee bn lect WSLS? Meant Mare sne net d HNOs, H2SO« 
BIOOI) Inctaten ss iia AgC3Hs03.H20........ 214.96 |wh or sl gray cr COVERT Wey | ole ha «gall Ceara ROO Sane 
powd 
8161 Waurate icy crc. waned AgCrvHuO2........5-. 307.19 |wh, greasy powd DZ Dem Wall ara vis ketbgeleza dic tee a meee | aceite er eee 0.00725 al; 
0.6085 eth 
e162) levunilate.......... Age iOs. 055 os take Ya pS You nN I eae eset SERA ioe Rane on meteralng at dt nec ava t 0.6717 AD OG Oe... eat 
8163) permanganate....... AgMnQy..............| 226.81  |dk vit, monocl. . . |4.2725 CM TY Ul hedeateceias atic 0.55° 1.6923. d al 
8164] mercury iodide (a)...|AgosHgls..........-.-. 923.98 lyel, tetrag......./6.02 REST OO eT mE sieve et settee ee ik Dail REISE Riis i'd ach a ane erat 
8165| mercury iodide (8)...|AgzHgls.............. 923.98 |red, cub.........]5.90 PSSA evel ee arenes EM 9 Foe ec ati RCy | Ree te Pe Rear A 
8166| myristate.........../AgCuH02. 335.24 .|211 OLOO 720 willie nespeeaeet 0.006% al; 
0.0075 eth 
8167 BISLAtO ne eco acsla INO NOs rst cticcttcenrsnic ot 169.87 |col, rhomb, 1.729,}4.352! 212 d 444 122° 952190 s eth, glyc; 
1.744, 1.788 v sl s abs al 
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Synonyms and Mol. properties and Melting Boiling 
No. Nene Formulae wt. index of ERS point, °C °| point, °C j ] 
refraction SONI Cold Boe Other solvents 
water water 
= — te J in ap 
Silver 
8168| nitrite... AgNOQo.... 153.88 |wh, rhomb 4.453% d 140 0.1558 1.363  |s aca, NH«OH; 
ial 
8169 nitroplatinite . |Aga{Pt(NO2)q]. . 594.85 |yel-brn monocl pr) d 100 sls s : 
s170| nitroprusside. . oh Ago[FeNO(CN)i]. ‘ 431.68 {lt pink. ; i s NH.OH; i al, 
HNO: 
8171 oxalate AgeCxO,. . 303.76 |col cr. 5.0294 expl 140 0.0033918 s KCN, NH.OH, 
a 
8172] oxide. |AgO.. 231.74 |br-blk, cub... 7.143166 d 300 0.00137 |0.0053% |s a, KCN, 
NH,OH, al 
8173 oxide, per. .|Ag@2Oe2 (or AgO).... 247.74 |gray-blk, cub 7.44 d>100 i s HeSOu, HNOs, 
NH.OH 
8174 palmitate. . .|AgCieHaiO2. .. 363.29 |wh, greasy powd . .|209 0.00122 = |0.00625 0.00715 eth; 
0.00625 al 
8175 | metaphosphate...... AgPOs.... 186.84 |wh, amorph. 6.37 ca 482 i s HNOs, NH.O!I 
8176 | orthophosphate......|AgsPO,.. 418.58 |yel, cub 6.37025 849 0.0006519-5 sa, KCN, 
NH.OH, NHs 
8177 orthophosphate, AgeHPO,. 311.75  |wh, trig 1.8036 d 110 
mono-H ‘ 
8178 pyrophosphate AgsP207.. 605.42 |wh. 5.30676 585 i i sa, NIWOT, 
KCN, aca 
| 
8179 propionate. .|AgCaHsOr. . 180.94 |wh leaf or need... 2.6877 | 0.84220 2.048" 
8180 perrhenate .|AgReOQu... 358.07 |wh cr, tetrag or [7.05 430 0.3220 
rhomb 
8181 salicylate.... ../AgC7HsOs..... 244.99 |wh to redsh-wh cr}. ... | sls sal 
8182] selenate. - |AgeSeO.. 358.73 |wh, orthorhomb [5.72 0.11870 
cr 
8183 selenide AgeSe..... 294.70 j|thin gray pl, cub. |8.0 880 d i s NILOT, h 
HNOs 
8184 | stearate. AgCisHssO2.... 391.35 |wh powd amorph 205 | 0.00628 0.006%5 al; 
0.00625 eth 
8185 sulfate. -|AgeSO.. 311.80 |wh, rhomb, 5.45292 652 d 1085 0.579 1.4110 sa, NH.OII; i al 
1.7583, 1.7748, 
1.7852 
8186 | sulfide .|Nat. acanthite. AgoS. 247.80 |gray-blk, rhomb. . |7.326 tr 175 id 0.00002 vsls s KCN, cone 
| HeSO«, LINO: 
8187 | sulfide. . ..|Nat. argentite. AgeS...| 247.80 |blk, cub. . AES YS 825 d 0.0000 142° s KCN, a 
8188 | sulfite... PAROS, SICA Sirus. « 295.80 |wh cr. d 100 vels sa, NILOH, 
KCN; i IINOs 
8189 d-tartrate . -|AgeCaHaOc... 363.81 |wh, scales 3.42315 d 0.218 0.20325 sa, KCN, 
NH,OII 
8190 orthotellurate, AgoHiTeOc..... 443.40 |straw yel, rhomb d>200 i i s KCN, NH.OH 
tetra-H bipyr 
6191 telluride. Nat. hessite, Ag2Te. 343.34 |gray, cub. 8.5 955 li i s KCN, NILOH 
8192 tellurite AgTeOs..... 391.36 jyel-wh ppt . |250-bl li i s KCN, NI 
450-pa yel 
8193! thioantimonite. .|Nat. pyrargyrite. 541.55  jred, trig, 3.084 5.76 486 i i s HNO: 
AgsSbSs 2.881 (Li) 
81932| thioarsenite .|Nat. proustite. AgsAsSs| 494.72 |scarlet red, trig, (5.49 490 i i s IINO; 
3.088, 2.792 
8194 thiocyanate. AgSCN.... 165.95 |colcr.. : d 0.00002 125 |0.00064'% |s NIMOH: ia 
8195 di-thionate. - | AgeS206.2H20 411.90 |rhomb er, 3.61 
~1.662 
8196 thiosulfate. AgeS:Os. . . 327.87 |wh cr. d sls s NaeS:Os, 
NILOIWM 
8197 | tungstate. AgoWOs 463.59 |pa yel er 10.05% s KCN, NILOH, 
IINOs 
Silver complex | 
6198 | diamminesilver per- |{Ag(NHs;)2]ReQOu. 392.13 |col monoel er. 3.901 1.618 cone 
rhenate NILOW 
8199 |Sodium. N@ ives 22.9898 )silv, met cub, 4.22|0.97 97.81+0.03 | 892 d to d al; i eth, bz 
NaOH +H 
8200} acetate... NaCeH On. . 82.03 |wh gr powd, 1,528 324 1199 170.15 |sls al 
monocl, 1.464 
8201 | acetate trihydrate NaCoHs02.3H20. 136.08 |col, monoel pr, 145 58 123, 76.20 138.8% 2.18 al: s eth 
eff, B 1.464 —3120, 
120 
8202 | alumina trisilicate... |Nat. albite. NaAISisOs. | 262.22 Jeol, tricl, 1.525, |2.61 1100 sl d s HCl; d dil al 
(or Na20.Al203.6Si02) 1.529, 1.536 
8203 | metaaluminate. . NaAlOz. . d 81.97 |wh amorph powd, 1800 s vs ial 
hyer, 1.566, 
1.595, 1.580 
8204 | aluminum chloride...|/NaCl.AlCls..... 191.78 |wh-yelsh er 185 s Ss 
: powd, hygr 
8205 | aluminum mefa- Nat. jadeite. 404.28 |eol, monocl 3.3 1000-1060 i i d HCl 
silicate Na2O. AlO3.48i02 
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8206 


8207 


8208 


8209 


8210 


8211 


8212 


8213 


8214 


8215 


8216 


8217 


8218 


8219 


8220 


8221 











Name 


Sodium 
aluminum ortho- 
silicate 
aluminum sulfate. ... 


MINING Ste terse 5) 5s a0 


ammonium phos- 
phate 


ammonmium sulfate. 
ammonium tartrate... 
metaantimonate 
antimonate, hydroxy 


pyroantimonate, 
dihydro- 
antimonide.... 


metaantimonite 
metaarsenate........ 


orthoarsenate 


orthoarsenate, di-H.. 


orthoarsenate, 
mono-H 


orthoarsenate, 
mono-H 


pyroarsenate. . 
arsenate fluoride.... 


barbital.......... 
benzenesulfonate. . 
benzoate... 


metabismuthate..... 


metaborate 

metaborate, tetra- 
hydrate 

metaborate, peroxy- 
hydrate 


tetraborate 
tetraborate, deca- 
hydrate 


tetraborate, penta- 
hydrate 
borohydride 


DFO. Fi src 0% 


bromide 


bromide, dihydrate. . 


bromoaurate........ 
bromoiridite 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 
Formulae 


Nat. nephelite. 
NazO0.Al203.2Si02 
NaAl(SO,)2.12H20..... 


Sodamide. NaNH:..... 


Microcosmic salt, 
stercorite. 

NaN HiHPOy.4H20 
NaNH.S0..2H2O... 
NaN HiCiHi0e.4H20. 
Leuconine. NaSbO,;.... 
“Pyroantimonate”’. 

NaSb(OH)s 
Na:H:Sb:07.6H:0(?) . 


NaSb0O:2.3H:0 
ING ARON oe ose kern er eae 


NasAsQy.12H20....... 


NaH:As0y.H:20.... 


Na:HAsQ..7H20... 


Na:HAsQy.12H20.... 


-|NagAs2O7.... 


2NasAsQu.NaF.19H20.. 


-|\Sodium metaarsenite (7) 


(com'l) NaAsOz 
(or mixt with 


NasAsOz) 


-|Na(AsO)C.HiOo.2$H20. 


--|NaCsHuN2Os.. . 
-|NaCeHsSOz. . 


NaC7Hs0: 


NaBiO; 


INA BOs ss tte 
NaBO:.4H20..... 


Sodium perborate 
(com'). 
NaBO:.H2O02.3H20 


-|Na2BuO7......- 


Borax. Na2BsO7.10H20 . 


NasB.07.5H20......... 


IN@ Baise oot, a ae 


NaBr.2H2O....... 


NaAuBr.2H20... . 
NasIrBre.12H20 








Mol. 


284.11 


458.28 


39.01 


209.07 


173.12 


261.16 


192.74 


246.78 


511.58 


190.72 


230.78 


145.91 


423.93 


181.94 


312.01 


402.09 


353.79 


800.06 


129.91 


307.02 
65.01 
206.18 


180.16 
144.11 


279.97 


65.80 


137.86 


153.86 


201.22 


381.37 


291.30 


37.83 


150.90 


102.90 


138.93 


Crystalline form, 
properties and 
index of 
refraction 





col, hex, 1.537 + 
0.002 

col, cub oct, 
1.4388 


col, monoc, 1.439, 
1.441, 1.469 

wh, rhomb..... 

wh, rhomb....... 

wh powd 


blk powd or bl 
cr, inflamm 

col, rhomb....... 

trhomb, effi, 
1.479, 1.502, 
1.527 

col, trig or hex 
prism, 1.457, 
1.466 

col, rhomb or 
monocl, 1.583, 
1.553, 1.507 

col, monocl, pois, 
1.462, 1.466, 
1.478 

col, monocl, effi, 
1.445, 1.466, 


wh, cub, 1.4657, 
1.4693, 1.4726 

gray-wh powd, 
pois 


col cr, or wh 
amorph, or gran 
powd 

yel-brn powd 
(com'l), yel 
(pure) 


tricl, coll. ... 


col, monocl.... 


cr, 1.5010.... 

col, monocl, effi, 
1.447, 1.469, 
1.472 

col, cub or hex, 
deliq, 1.461 

white cub, 1.542.. 


col, cub, 1.594... . 


col, cub, hygr, 


1.6412 
col, monocl pr. . 


br-blk cr... 
dk grn, rhomb, 
effi 





wh, conchoid fract 


shiny cr, pois.... 


col, hex pr....%.. 


bh oF Melting 
; Beat 
gravity pont 
2.6192! 1526 
1.67542 61 
ce eT 210 
1.554 d 79 
1.6318 d 80 
1,590) Ape K ce 
d 280 
Fas Saag aatO 856 
2.864 d 
2.301 615 
1.752-1.804 |86.3 
2.53 130, —H20, 
100 
1.88 130, —5H:20, 
50 
1.736 28 
2.205 850 
2.84925 9 Titan nies 
Wy i UE Se gti 
AL orem, beg: —2}H20, 
275 
1.84620 d Na+N 
2.464 966 
BERS, kets ere 57 
Nee. e 63.0 
2.367 741 
1.73 75, —8H.0, 
60 
1.815 —H20, 120 
1.074 400 dec 
3.339176 381 
3.2037, 755 
2.176 —2H.20, 51 
100 








Boiling 
point, °C 





400 


d 200-280 


d 275 
d in vac 


1434 
—H:0, 120 


—H.0, 
130-150 


d 1575 


—10H.0, 
320 


1390 




















Solubility, in grams per 100 cc 
Cold Fok Other solvents 
water water 
i d da 
-}11018 146” 
(anhydr)| (anhydr) 
d d d hot al; 0.1 
liq NHa 
16.7 100 ial, acet 
8 | mM IRR Bet errhp A 
.|21.099 5 tv aaure need 
i 8 s NaS sol 
10.0312. 0.310 sl s al 
li Rp is Ul ee detg Siete lene sciot 
Oy Aer nln Orta sls NHa 
FD CBee EA Ire envi aca Or: 
erg West ny tie cel Regehr ere ere eter 
38.9185 9 |. --- eee 1.67 al; 50! glyc 
a ee name ceri |- peda macascss 
5.460 1001” s glyc; sl s al 
564 140.7% sl s al; i liq Cl 
ig |svavetskecciere ll RRaReMatatctere o> oar ste ie 
1075 ee ee es) | ee a ee i 8 Se 
eta vs sls al 
GeBiOr t awl |) oe cose i al 
41.717 Jecer seers 0.31416 al; 8 liq 
NHs, i eth 
20% 40100 sls al; ieth 
35.830 Vos! al Ieinduetetoes she tes 
6620 74,2100 1.6475 al 
li d da 
2620 S6% Sle aheraerae meee eka 
vis vite DNS ee acenueeire 
2.5518 3.75% sa, al, glyc 
1.06° 8.7940 i al 
2.010 17010 v sl sal; s glyc; 
ia 
22.65% 52.3200 om lidanereenchare ss <4 rai 
(anhydr) 
556 vs 4 al; 16.4 MeOH; 
8 pyr; i eth 
127.50 90.910 ial 
116.080 121100 sls al 
79.50 118.6895 |2.31% al; 8 liq 
NHs3; 17.4216 
MeOH 
af welt Al cs eke fone chaencs -teptetote ct ne 
fark’ ieee ey s NH.OH 


ne. — DTT 


B-245 
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8243 
8244 


8245 
8246 
8247 
8248 


8249 


8250 


8251 


8252 


8253 


8254 


8255 


8256 
8257 


8258 
8259 


6260 
8261 


8262 
8263 
8264 
8265 
8266 
8267 
6268 
8269 
8270 
8271 
8272 
8273 
8274 
8275 
8276 
8277 


8278 
8279 


8280 
6281 
6282 
8283 


8284 
8285 


6286 


8287 
6288 


Sodium 








Name 


bromoplatinate...... 
cacodylate.......... 


calcium sulfate...... 
d-camphorate....... 
carbide....... 
carbonate 


carbonate, deca- 
hydrate 


carbonate, hepta- 
hydrate 

carbonate, mono- 
hydrate 


carbonate, sesqui-... 
carbonate hydrogen. . 
chlorate............ 


perchlorate 


perchlorate, hydrate. 


chloride...:..... 


chlorite 
chlorite, penta- 
hydrate 
hypochlorite........ 
hypochlorite, 
dihydrate 
chloroaurate........ 


chloroiridate........ 
chloroiridite 
chloroosmate....... 
chloropalladite...... 
chloroplatinate...... 
gezrachloroplatinate. . 


chloroplatinite 
chlororhodite, hexa- . 
chlororhodite, hexa-, 
hydrate 
chromate........... 


chromate 
decahydrate 
dichromate......... 


peroxychromate 
cinnamate.......... 


citrate, dihydrate .. . 


citrate, pentahydrate 


cobaltinitrite........ 


cyanamide, mono-.. . 
cyanate...... 
cyanide 


cyanoaurite......... 


cyanocuprate (I).... 
cyanoplatinite...... 


enanthate 


ethyl acetoacetate... 
ethyl sulfate........ 

















Synonyms and 
Formulae 





Na:PtBre.6H20........ 
Na[(CHa)2A802].3H20. . 


NazCa(SO,)2.2H2O..... 
NazCiwHuOu..3H20..... 
INGeGs. ated oem ee 


Washing soda. 
NazCO;.10H:0 
NazCOs.7H20 


Crystal carbonate, 
thermonatrite. 
NazCO;.H:0 

NazCOs.NaHCOs.2H20 


NaClOuw.H20 


-|Common salt, nat. 


halite. NaCl 


NaOCl.2}H:0.... 0... 





NaAuCh.2H20........ 


NazIrCle.6H20........ 
NasIrCle.12H:0....... 
NazOsCls.2H20........ 
Na2PdCh.3H2O........ 
MaePUCiet: © 5.6 steer 
Na2PtCle.6H20........ 
Na2oPtCh.4H0O........ 
Nash Clans ccicivter ssielers 
NasRhCle.18H20 


NasCrOu......... 
NazCr0..10H:O....... 


NazCr207.2H20 


NasCrOs.ch tout artis 
NaCeH70:2.......... 


NasCoHs07.2H10...... 


NasCoHs07.5(or 54)H20 
NasCo(NO2)s.... 


Sodium aurocyanide. 
NaAu(CN)2 

NaCulON)s, cocci: 

Na,Pt(CN)).3H20.... 


Sodium heptanoate. 
NaC7Hi302 


NaC:HsSO..Hx0....... 











Mol. 


wt. 





828.62 
214.03 


314.21 
298.25 

70.00 
105.99 


286.14 


232.10 


124.00 


226.03 


84.00 


106.44 


122.44 


140.46 
58.44 


90.44 
164.52 


74.44 
119.48 


397.80 


558.99 


690.07 
484.93 
348.24 
453.79 
561.88 
454.98 
384.59 
708.87 
161.97 
342.13 
298.00 
248.96 
170.14 
294.10 


348.15 
403.94 


64.02 
65.01 
49.01 
271.99 


138.57 
399.19 


152.17 


152.13 
166.13 











Crystalline form, Tensile os Solubility, in gra 
properties and aes Melting Boies 
index of gravity point, °C»-| point, °C Cold Hot 
refraction a eee Patan 
dk red, tricl...... 3.323 (3 DB te eR I a v8 vs 
Ws opr nsen rien ole OO =205'120) |. ee me DT alate | Ree Re 
col, monocl need. . |2.64 — DO; 80) Ws eccnws ses d d 
wh need, hygr3 4.V|".40% oe es =3H0O)f00). 3.208 A LZ 2 Rs  ccasteaee 
wh powd.....:.. 1.57516 Pe TOs Nae oan d d 
wh powd, hygr, 2.532 851 d 7.1° 45, §100 
1.535 
wh, monocl, 1.4415 32.5-34.5 — H20, 33.5 |21.52° 421 1% 
1.405, 1.425, 
1.440 
rhomb bipyr, effl .|1.51 = F140) 52" fics eles 16.90 33.9% 
col, rhomb, deliq, |2.25 =A LOO Wie aes ccs oe 33 52.08 
1.506, 1.509 
col, monocl, 2.112 4 oe ae Te eee as 13° 42100 
1.5073 
wh, monocl pr, 2.159 = COXZTO. .-5 aie seal 6.9° 16.4 
1.500 
col, cub or trig, |2.49015 248-261 d 799 230100 
1.513 
wh, rhomb, deliq, |d 482 d 8 vs 
1.4606, 1.4617, 
1.4731 
col rhbdr, deliq . . |2.02 130 d 482 20915 2848 
col, cub, 1.5442... 2.165 801 1413 35.7° 39.1210 
wh, cr, bY gr. bostesenn d 180-200 |3917 558 
OL rere ere ll boca oa, ae 24.5 29.3° 94.2% 
in solution only...}........... : | eck ayaavane 
Ole NVR ere Pcralast eens 57.5 1 EPs ohh 2 
yel, rhombs) © ib 5.5 d 100 . 15010 9908 
w 1.545 e>1.75 
dull red-blk, tricl.}........... d 600 | vs vs 
dk grner........ —H:20, 50 | .|31.46%8 —|307.2685 
or-red, rhomb pr vs 
br-red cr, deliq... Renn ie oe va te 
or-yel powd, hygr|........... tr 150-160 : ls v8 
or-red, tricl. . 2.500 —6H:0, 100). . 66 vs 
FedGpri.cis arose eh 1100 —H:0, 150 |s 
Wed, CEREcisis opus a are 2 mates 3 d>550 |lvis 
garnet red, oct, .|d 904, effi Ah ee oe | ee 
effi 
yel, rhomb 2.710—-2.736 TS a ey Pe 
bipyram 
yel, monocl, deliq |1.483 19.92 5010 126100 
red, monocl pr, 2.52" —2H:20, 100/d 400 2380 50880 
deliq, 1.661, 4 356.7 (anhydr) (anhydr)| (anhydr) 
1.699, 1.751 (anhydr) 180% 433% 
OF planes d 115 | en Ee eae, 
wh cr powd.... ../9.1 5100 
wh cr, gran or .|—2H:0, 150 | 728 1671 
powd 
wh, rhomb...... .| 1.857344 —5H20, 150/d 92.635 250100 
Veleh-Droah OL.) {ls steht Gebel draw ck ceclnc ep otaeee Wards Hic uakaee 
powd 
Whi OF POW Hhver || tate witness alls c Soe RAR Shee ee SS 
Ol need. .5...h03 1.93730 GOO WEG. US co stre nine 8 8 
eon, Cub, Geligg) Alin os eta aee 563.7 1496 4g10 82% 
pois, 1.452 
ee ae 8 yatuans, Neaeays 
OE vent ; 1.01320 d 100 RARE OPA TT eh 
col, tricl... 2.646 SEO): viv wind ne cern 8 8 
120-125 
wh cr powd or leaf|........... 240-350 alncate sneer SP eeesemrce ms 
Leys ear eran a i ola: sire, tes een a | en eee a Dad gE aren Sse 
Why, hex pl) deliq 3\|crrcunr. copes O°” (OOP® hisses tere oe a | eae eS 























ms per 100 cc 


Other solvents 








veal 
40% al; 1001-20 
90% al 


sa;dal 
sl s abs al; i acet 


ial 


sl s al 
sal, liq NHz, glyc 


sal 


sal 


sl s al, liq, NHs; 
s glyc; i HCl 


ieth 


sl s al; s MeOH 
sls al;iaca 


ial 


i al, eth 
0.625 90 % al; 
s glyc 
0.625 90% al; 
8 glyc 
sls al 
sls al; d min a; 
idilaca 
v sls eth, bz 
sls al; s NHa 


142 al 
a Ee ee ee ee ele 
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i Crystalline form, meaaey ee Solubility, in grams per 100 cc 
Nov Nigihe Synonyms and Mol. properties and Melting Boiling 
Formulae wt. index of Sree point, °C point, °C 4 
refraction STQVALY, Cold hs Other solvents 
water water | 
—_—_ + i 
Sodium 
8289 ferrate (III) .|Ferrite. NasFe2O,. 221.67  |br, hex pl or need |4.05 sical Wanda bie vs dil HCl 
8290 ferricyanide... NasFe(CN).6.H2O. . 298.92 j|red cr, deliq.....].... . 18.99 67100 ial 
8291 ferrocyanate. . Yellow prussiate of soda.| 484.04 |pa yel, monocl, 1.458 31.8520 156.598 ial 
NaaFe(CN)¢6.10H20 1.519, 1.580 
1.544 
s292} fluoaluminate NasAlFs 209.94  |col, monoel, 2.90 1000 .jsl s |i HCI,; d alk 
B 1.364 
8293 fluoantimonate......|NaSbFs. 258.73 |rhomb.... . (8.37518 <1360 - |128.620 chee ase fe Bly Bede 
8294 fluoberyllate. . .|NasBeFy.... 130.99 |wh,rhombor  |...... ld {1.4718 PO Me unasir cs aan 
monocl 
8295 fluoborate NaBFy 109.79 |wh, rhomb . |2.4720 sl d 384 d 10826 210100 sl s al; d HeSOu 
8296 fluoride. . . Nat. villiaumite. NaF..| 41.99 |col, cub or tetr,  |2.55841 988 1695 4.2218 s HF; v sls al 
1.336 
8297 fluoride, hydrogen... .|NaF.HF.. 61.99 |col, or wh er 2.08 .|s [ited (sgt 
powd, rhdr 
s298 | fluoride NaF.NasPO..12H20. 422.11 .|2.2165 1225 57.590 
orthophosphate 
8299 fluoroacetate, mono-. | NaC2H2FO> 100.02. |wh powd. .|200 111% . 1.425 al; 525 
MeOH; 0.04% 
acet; 0.004925 
CCh 
8300 fluorophosphate, NaPFs.H20 185.97 HO GEGING WN Lil peue eres eMnccce ats 1103.20 oes ae 
hexa- 
8301 fluorophosphate, NaePOSsF . 143.905 |eol.. >... « .|ca 625 i (1 clei. | Pees cranial Ser newrdeetic 
mono- . 
8302 fluosilicate NaosiFs. . 188.06 |col, hex, 1.312, 2.679 d 0.65217 2.4610 ial 
1.309 
8303 fluosulfonate -|NaSOsF. . .| 122.05 |shiny leaf, hygr. .|. ..|d red heat 2 ot Splint | Btouccaneei ah s al, acet; i eth 
8304 | formaldehyde- NaHSO2.CH20.2H20...| 154.12 |rhomb pr, hygr ..|..... .|64 d ee) ses da;sal, alk 
sulfoxylate 
8305 formate. NaCHO:z. .. 68.01 |col, monocl, deliq |1.922° 253 d 97.220 16010 sls al; i eth 
8306 2-furanacrylate .|NaC7Hs0O3. .. 160.10 |lt brn powd...... 1.919 a: 27 So eras ls 8 sl s al; i eth 
8307 metagermanate.. . NaeGeOs: 166.57 |wh, monocl, 3.3122 TOSS y we istsnre ste erat ld sa 
deliq, 1.59 
3308 metagermanate, NaeGeO3.7H20. . 292.68 col, rhomb..... . 183 pds ll | SMES rreiryic sa 
heptahydrate 45.5% 
s309 (mono-) d-glutamate |NaCsHsNOs. . . 169:11 [wh er.....: ee i: aa el NR ror vs sls al 
8310 glycerophosphate, NaeC3sH706P.H20 234.05 lyelsh vise liq; w -|s sal 
monohydrate cr or powd 
8311 glycerophosphate, NavCsl7Oc6P.5$H2O....) 315.12 |wh pl, sc or powd]........... Se | Westenra co WES | Win veccperai ahaa ial 
pentahydrate 
8312 gold sulfide .|NaAuS.4H2O 324.08 |col, monocl......]..... ld .|s oe _|s al 
8313 hydride. . .|Nall... 24.00 |silver need, 1.470. |0.92 d 800 ld d s molten Na; 
i CS2, CCh, 
: NHs, bz 
8314 hydroxide. NaOH 40.00 |wh, deliq, 1.3576 . |2.130 318.4 1390 420 347100 v sal, glyc; 
i acet, eth 
8315 iodate.... .|NalIQO3z... 197.89 |wh, rhomb. . |4.27717-5 d .  |Q20 34100 ial;saca 
8316 metaperiodate .|NalO,... 213.89  |col, tetr. . 3.86516 Gis008 Niemen .|14.44% 38.9515 s H2SOu, HNOs, 
aca 
8317 melaperiodate, NalO4.3H20. . 267.94 |col, rhombdsh, 3.2198 d 175 | . {18.7825 3G ASS og, leet peepee 
trihydrate effi | 
8318 paraperiodate. . NaslOs 337.85 |wh. ME00d) Nee ane ms d Rn ste? rerio 
8319 (tri-) paraperiodate . .|NasH2IOe. . 293.88 |col, hexag.. 23 4 £5 We alalachdles' iM pence, s con NaOH sol 
3320 | iodide... Naleeecct - 149.89 col, cub, 1.7745 . .|3.667%¢ 651 1304 18425 302100 42.5725 al; 39.92 
acet; s glyc 
8321! iodide, dihydrate... .|NaI.2H20. . .-++»| 185.92) jcol, monocl...... 2.44820.8 752 317.9° 1550100 vs NH3 
s322| iodoplatinate....... NaoPtle.6H20..... .|1110.59 |brn, monocl...... 3.707 eee vs <A s al 
8323 iridium chloride.... . Sodium hexachloroiri- 690.07 jolive cr, rhomb .|50 ls s ial 
date. NasIrCls.12120 or trig-rhomb 
8324 iron (III) Na2[Fe(CN)sNO].2H20.| 297.95 [ruby red, rhomb, |1.68725 —H.20, 100 |d 160 4016 Be henry etna ain! we eee 
nitrosopenta- 1.605, 1.575, 
cyanide 1.56 
8325| iron (III) oxalate .. .|Nas{Fe(C20«)3].53H20. .| 487.96 /grn, monocl..... . |1.97317.6 —4H20 d 300 32° [R200 — Nee Roa, ere tie peaee 
8326 iron (III) sulfate... . |3NazSOu.Fe2(SO«)3.6H20} 934.09 wh, trig, 1.558, |2.5 —6H20, 100}. . dvsl ial 
1.613 
8327| lactate.... dwNaC3HsOa).. <= « ; 112.06 |col or yelsh liq, Ania d 140 vs sal; ieth 
very hygr 
8328| lithium sulfate... ...|NasLi(SO«)2.6H20...... 376.12  |col, ditrig...... . [2.009 = GEeOe OD) Wea. 8 eee Re oo een rae ont or 
3329 | magnesium carbonate|Na2COs.MgCOs. ... 190.31 |wh, rhomb...... - 2.72915 677 CO» 1240/atm d i nee | (Sco Weer eee teste 
8330 magnesium sulfate . . |Nat. bloedite. 334-48) “icol, monoel) 1-486,\2:23 5. eset 5 ees Wee | | ee eee he CN ny eee bs 7 
NazSOu. MgSOu.4H20 1.488, 1.489 
8331 magnesium tartrate .|NazMg(Cal«O6)2. 10120 | 546.59 wh, monocl pr or |...... | ls 8 
powd 
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| 
Crystalline form, Density oc Solubility, in grams per 100 cc 
Synonyms and Mol. properties and Melting Boiling 
No. Name i spec. Smyios anes Ape 
Formulae wt. index of point, °C point, °C 
refraction Er AWRY, OO kas Other solvents 
water water 
=i Paap ihe rad ] 
Sodium | 
8332 | manganate... NazMnO,.10H20.. 345.07 |grn, monocl......|. : 17 E:T 8 Gd” witht Ris ecaer ne eee 
8333 permanganate.......|NaMnQs...... ..| 141.93 red er, deliq.....].. 3 etl Jee ewes he | (tee bea SH 
8334 permanganate, NaMnQ,.3H20. 195.97 |purp er, deliq. 2.47 1704 ee liletoe te ‘tas Va vs s NHs; d alk 
trihydrate 
8335 | methanearsenate....|/Na2CHsAs03.6H20. . 292.03 |wh cr powd...... ; .. .}180-140 ae Ree Se ae ca 100 hee ve see (Sl Sain bZnebe, 
oils 
8336 methoxide..........|CHsONa.2CH;0H 118.11 |wh powd.. by : .|d, —CH30H -|s,d Pio.. seenlgClHzOE 
8337 | methylsulfate NaCHsSOu.H20.. . 152.10 |col cr, hygr. ; wi beh cae 8 oe Fo fT ieeeer Pe s al 
8338 | molybdate..... ...|NazMoQs...... +|, 205:92. jopaque whi... ..- . 3.2818 687 = ls 44.3’ SAI00" ee ee 
8339 molybdate, dihydrate|Na2MoQu.2H20.... .| 241.95 |wh, rhbdr... 3.28(?) —2H:-0, 100} : 56.20 115.5! |i meth acet 
8340 | decamolybdate...... NazMoyoO0a1.21H20.... .|1879.68 |wh, monocl pr.. . ce Fe ae ee .-|sls |0.842100 eee toe hee. 
8341 dimolybdate........|NazMo2O7............| 349.86 |wh need... ae ‘ 612 le ed aes BLS isl s BIAS AM, Tee be 
8342 | octamolybdate...... Na2MoO.17H20 .|1519.75 |monocl cr........ Ji gae I =O 20" he ..lv 8 7B | WL Sate ao ee 
8343 paramolybdate....../NasMo7O4.22H20......|1589.84 |col, monocl, ef..|.........../700 —H20O, |.. wn ater SH COm SB” eal hdl (clo aeee eee eee 
100-120 (anhydr) 
8344 | tetramolybdate......|Na2zMoi3.6H2O ......| 745,82 lyel need...... Be eee pee eae : ; 39,821 vs 
8345) trimolybdate..... ..|Na2Moz0.0.7H20.......| 619.96 |need acicular.....|.... .|528 —6H20,| |3.87820 13.710 
100-120 | 
8346 | metaniobate.. .|Na2Nb206.7H20. . 453.90 |pseudo-cub. . |4.512-4.559 |—H20, 100 | 's a4 Bes 
8347 | nitrate........ . |Soda niter. NaNOa 84.99 |col, trig or rhbdr, |2.261 306.8 id 380 192.125 180100 is al, MeOH; vs 
1.587, 1.336 | NH3; v sl s acet; 
sl s glye 
8348| nitride... . sow d!NasNis ss: a ava 682.98) \dkterayters. an 5 F id 300 ¢ d AED) eaten ety on 
BSAO nitrite men peers cie cre NaNO:z...............] 69.00 |col-yel, rhomb pr, |2.168° '271 d 320 81.515 16310 0.3% eth; 4.420 
hygr | | MeOH; 3 abs al; 
I | vs NHa 
8350 | hyponitrite.. . ..|Na2Ne2O2..... . 105.99 : . 11.7285 d 300 | d ial 
8351 p-nitrophenoxide. NaOCeHsNO2.4H20....| 233.15 |yel, monocl pr...|.. —2H20, 36 jd |5.9725 | sls al 
| —4H20, | 
120 | 
8352 nitroplatinite.......|/NaePt(NOz)4....... P 425.09 |pa yel rhomb or | s s | 
monocl pr, effi | 
8353 | nitroprusside........|Na2{[Fe(NO)(CN)s].2H»O0 red, rhombi.4.. «1.72 aCe uke. 3 |4016 «<a 
297.95 | 
8354 OMORDOE yee eo oe ie ays IN IOS gee vastic as sonar 304.45 |wh cr, or yel 3 atoBes . |232-235 | - 11012 oi -js al; sl s eth 
amorph gran | 
6355| oxalate.............|NazC2Ou..............|*134.00 |eol cr, or wh powd|2.34 d 250-270 |.. [3.720 /6.33100 li al, eth 
8356 | oxalate, hydrogen. ..|NaHCO..H2O.........| 130.03 |wh, monocl. beeen ..|—H20, 100 id 200 1.718 | 21100 
8357 | oxalatoferrate (III). .|Na2{[Fe(C20,)s].2H20 . 365.89 |grn, monocl cr. . .|1.973!75 —H:0, 132.5 182100 . 
+zH20 100-120 | 
8358 oxide, mon-...... SIN 20) naar tetiet re ..| 61.98 |wh-gray, deliq ...|2.27 lsubl 1275 5 ld d dal 
8359 | oxide, per-.... ie fl Na er enetae tte roar eas ene 77.98 |\yel-wh powd .. 12.805 d 460 d 657 's . \d d al, NII3; s dila; 
| i alk 
8360 | oxide, per-, Na202.8H20... rw) 222-10! wh; hex : d 30 ld is d li al 
octahydrate | 
8361 palmitate...........|/NaCieHaOr. . * 278.41 |wher : ‘ |270 5 Is ‘ 
8362 pentobarbital NaCuHi7N20s.. . 248.26 me 3 : ls ls, d s al 
8363 | phenobarbital.......|NaCizHiuN2Os aun eh eae WINS wens are | lv 8 eee .\s al; i eth, chl 
8364 | 1-phenol-4- NaCeHi«(OH)SO3.2H20 .| 232.19 j|col, monoel or ld |23.925 125100 0.755 al; 2025 
sulfonate(p-) gran, sl effi | glye 
8365 phenoxide. .. ....|NaOCeHs.. : 116.10 |wh cr need, deliq vs : sal, acet;da 
3366 | phenylcarbonate....|NaC7HsOs.... .| 160.11 jcol powd...... d 120 d nan eee 
8367 hypophosphate......|Na«P206.10H20. . : 430.06  |col, monocl, 1.477,/1.823 d | 1.4925 5.4680 
1.482, 1.504 | 
8368 | hypophosphate, di-H.|NazH2P0s6.6H0O... 314.03 jcol, monocl, 1.468,/1.849 250 —6H20, 1002.35 25 s dil H2SOx, 
1.490, 1.504 (anhydr) | NH.OH; i al 
8369 metaphosphate, hexa-|Graham's salt. 611.17 col glass, ; vs 
(NaPOs)s 1.482 + 0.002 | 
8370 | metaphosphate, tri-, |Knorre’s salt. 413.98  |col, tricl, efff, 1.433, 53; 8 
hexahydrate (NaPOs)3.6H20 1.442, 1.446 —6H20, 50 
8371 orthophosphate NasPO..10H20. . 344.09  [col, oct.. : 2.536175 100 8.8 
(anhydr) (anhydr) 
8372 | orthophosphate NasPO..12H20 380.12  |col, trig, 1.446, 1.6220 d 73.3-76.7 |—12H.0, 1.59 157 i CSs, al 
1,452 100 
8373 orthophosphate, di-H |NaH2PO4.H.0._.. 137.99  |col, rhomb, 1.456,/2.040 —H:20, 100 |d 204 59.9° 42710 v sl seth, chl, 
1.458, 1.487 tol; i al 
8374 orthophosphate, di-H |NaH2PO4.2H20 156.01 |col, rhomb, 1.4629/1.91 60 ae vs vs see ee ee 
8375 | orthophosphate, Scrensen's sodium 177.99 |rhomb 2.06616 —2H20, 95 100° 11780 
mono-H phosphate. bispheroidal, 
NaoH POw.2H20 1.463 
8376 orthophosphate, NacH PO«w.7H20... ..| 268.07 |col, monoel pr, 1.679 —5H.O, ; ; . 110440 Caretta 
mono-H 1.442 48.1 
8377 orthophosphate, NaoH PO«.12H20.. 358.14 |col, rhomb or ieoe —5H20, —12H:0, 4.15 87.44 ial 
mono-!] . monocl, eff, wh 35.1 100 
powd, 1.432, 
1.436, 1.437 
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PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 











Crystalline form, Deamie cs Solubility, in grams per 100 cc 
No: Name Synonyms and Mol. properties and : Melting Boiling 
Formulae wt. index of SBS. point, °C point, °C Fy peas |b ae Gane eke 
refraction gravity oe Hoe Other solvents 
water water 
=u wee Ne 
Sodium 
8378 | pyrophosphate. NaaP207 265.90 |wh cr, 1.425...../2.534 880 3.169 40.2610 shia pea hae 
8379 pyrophosphate. . NaaP207.10H20 446.06 |col, monocl, 1.450,]1.815-1.836 |—H20, 93.8 5.419 93.1 1100 ial, NHs 
1.453, 1.460 m.p. 880 
8380 pyrophosphate, di-H. Na2H2P207.6H20 330.03 |monocl, 1.4599, 1.85 —H20, 220 6.9° 3540 
1.4645, 1.4649 
8381 | phosphide. NasP 99.94 |red ' .|d d, PHs reek aed SOP panes 
8382 hypophosphite NaHoPO:2. 20. 105.99  |col, monocl, deliq .|d viol 10025 667100 vsal;sglyc; sls 
NHas, NHsOH 
8383 orthophosphite, di-H . |NaH2:PO3.24H20 149.01  |col, monocl, 1.419, .|42 —2)H,0, 569 19342 
1.431, 1.449 100 
8384 orthophosphite, NazH POs.5H20 216.04 |wh, rhomb deliq, [53 d 200-250 8 vs i al, NHsOH 
mono-H B, 1.443 
8385 triphosphate... {Sodium tripoly- 367.86 |powd and gran 14.5% 32,5100 
phosphate. NasPs:Oi0 
8386 | phthalate NasCsHiO,... 210.10 |wh powd or .|—H20, 150 
pearly pl 
8387 platinate, hydroxo-. .|Na2Pt(OH)« 343.01 jyellor red-bra, foi he cee —3H20, d 8 ji al; sls HCl 
hex 150-170 
8388 platinum cyanide .. .|Na2{Pt(CN)«].3H20 | 399.19 (col, tricl... 2.646 —H20, 8 .|s al 
120-125 
8389 plumbate, hydroxo- .|Na2:Pb(OH).. BbG. te Vel-wh LGTGpS... © ili tee eae ueiline ater tenn dace caer .ld to PbO2|.. .|d a; alk 
hygr 
8390 | potassium (dl)- NaKCiHiOc DAO Rog fOOl GTIEN ooo = eels eyesn sags’ 90-100 d 200 47.46 ore ae ES Pala We 
tartrate (anhydr) 
8391 propionate NaCsHs02 96-06% Ole e ran (POW eG) \leurchacinselt blair kgm, see elena 8 Lee At) s al 
8392 perrhenate NaReO,. 273.19 |col, hex pl, hygr. .|5.39 300 (in Ox) .|10020 sal 
d 440 (vac) 
8393 pyrohyporhenate.....|Na«Re2O07.H20.. SS RENE ON OP co el eeae ede Sear coerce cc suena n Suva. t ltemuler a ca hw rene 0.004 bor D4 
8394 | ~ rhodiumchloride .|NasRhCls.12H20 . 600.78 |dk-red cr, monocl|........... SISO Fe dc cnenmuse vs vs ial 
pr 120 
8395 | rhodiumnitrite Nas{Rh(NOz2)6] . SATO a CIs tris: coat is arenera comes ots G23602 0 90 ile. cee 4017 8 ial;da 
8396 perruthenate .|NaRuO«.H20.. 206.07 blk er; lamellars i... ge ccen 32 d 440 vac vs co (nT re eRe: Fie cugel Gs can 
8397 | salicylate .|NaC7Hs0Os. . POOH why Crspo woes tee e || Sart cutee ter dl ie > cestee crave | ete «kinder 111s 125% 17'5 al; 25 glye 
8398 | selenate. . ...|NaSeO,.. 3 188.94 |col, rhomb... oe US ES AF aes ae e 8435 TI 0 Niet naan gt eee 
8399 | selenate, decahydrate| NasSeO..10H20 369.09 |col, monocl. . .|1.603-1.620 |ca 32 trans . , |43.520 34010 anead 
8400 | selenide. ..|NaSe. x 124.94 |wh to red, cr, deliq/2.62519 >875 m3 | i NHa 
8401 | selenite... .|Na2SeO3.5H20- 263.01 j|wh cr, tetrag..... vies ntacgers .|s 8 ial 
8402 | silicate. Waterglass. .{eol, amorph, deliq|........2.].. 8 8 ial, K and Na 
Na2O.2SiO2(r = 3 — 5) salts 
38403 | disilicate. Na2SirOs. 182.15 |rhomb pearly  |.........+. 874 3 By cca saws 
luster 1.500, 
1.510 
8404 | metasilicate NadSiOs. . 122.06 |col, monocl, 2.4 TORE dee oe ens s s,d ial, K and Na 
@ 1.518, y 1.527 | salts 
8405 | metasilicate .|NaSiO3.9H20.... 284.20 jicol, rhombibi= |i... arety 40-48 —6H20, 100\v s vs s dil NaOH; ial, 
pyramid, effi a 
8406 | orthosilicate.... -|NawSiOu...... «+> sf 84,04) ico, hex, 1.530.,.0). 2.5 .4..5. 211018 k | fener = 8 Se ert et 
8407 | silicotungstate, Nau{Si(W2010)4].20H20 el rich 1s cet olla nt aen pane —7H20, 100|d vs vs sa,slsal 
dodeca- odium tungstosilicate|3326.53 
8408| stannate, hydroxo-. .|NaSn(OH)e.. 266.7.) |eol, hex oruwh eek coae ered = S HOA lc. as hana 61.3155 5010 ial, acet 
powd, or lumps 
8409 stearate... -|NaCisH3sO2.... . 306.47 |wh fatty powd...|...... S| | Renpanea er Ants eae an ee 8 8 shal 
8410/ succinate... .|Na2C«HiOu.6H20.. . 970.155 wh, gran Or powd |a.c 04.55 = 61030; 20) ae oe cen 21.45° 86.6375 vsisal 
s411 succinate, tetra- Sodium dihydroxy DO AO saa ee des acces cy oe Pea | eae ee a A ties Be Bete creado 0.0329 d d min a; i al, eth 
hydroxy- tartrate. Na2C«Hs40s.3 H20 
8412] sulfanilate. . NaCeHa(NH2)SOsz. . . $05.17. “lwilust.or leat. coh. aac esas aloes cee bed Aes Wene We lea ee APRS ede 
8413 sulfate, anhydr......|Na2SOu... 142.04 |monocl (between |........... BSasbrstoe Wiis cy faethe 8 42-5100 6s HI 
ca 160-185), hex ca 241 
1.480 
s414| sulfate, anhydr...... Nat. thenardite. 143:04. Jorthorhomb, 1.484, /2:68)0 se ailil tcean gee elintlas < ale alae 4.769 42.7100 s glyc; ial 
Na2SOu 1.477, 1.471 
8415 sulfate, decahydrate .|Glauber's salt, 322.19 |col, monocl, eff, /1.464 32.38 —10H20 11° 92.730 ial 
mirabilite. 1.394, 1.396, 100 
Na2S0O4.10H20 1.398 
8416 | sulfate, heptahydrate|Na2SOu.7H20...... 2685150 +|wh, ThOmp: Or | oy cme sisters a $h COLAND Y GR fn. ar ees 19.5° 4420 ial 
tetrag 24.4 
8417 pyrosulfate...... .|Sodium metabisulfite. 190.10 |wh powd or cr 1.4 Eo Ce ie otan 5420 81.7100 sls al; s glyc 
Na2S20s (+7H20) 
8418] pyrosulfate.........|Na2S207....... 222.16 |wh, transluc cr, /|2.65825 400.9 d 460 Ow ct 5.0 s fum H2SOu 
deliq 
8s419| sulfate hydrogen... .|NaHSO,.... 120.06 |col, tricl... .|2.43513 >315 d 28.6% 100100 sls al; i NH3 
8420| sulfate hydrogen, |NaHSQ..H.0..... 138.07 |col, monocl, deliq |2.103"4" BS:54 + O15) eerie ca 67,d_ |d dal 
monohydrate ~1.46 
8421 sulfide, hydro-......|NaHS...... 56.06 |col, rhomb or wh }........... S50 te eet eceh ya iret: c\y. ORM bescy Peoneereacre sal 
gran cr, deliq 
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Crystalline form, Dest 
Synonyms and Mol. properties and Melting Boiling 
No. Name 5 spec. 5 ae : 5; 
Formulae wt. index of i point, °C point, °C 
refraction CERAM Eee 
water 
a oe 
Sodium 
8422 sulfide, hydrodi- NaHS.2H20... 92.09 |col need, deliq ... ld .ls 
hydrate 
8423 sulfide, mono-.......|Na:S...... 78.04 |wh cr, deliq. .|1.85614 1180 15.410 
8424 sulfide, mono-hydrate|Na:S.9H.0............| 240.18 col, tetr, deliq....|1.427') d 920 47.510 
s425| sulfide, penta-....... INasSiinfticaaeten 206.30 |yel (exist ?).... 251.8 F .|s 
8426 sulfide, tetra-....... NasBeic css). we | ATA Za ively cuba hveraae lee aie ae 275 d 8 
8427 | sulfide, hydro- NaHS.3H.O...... 110.11 col, lust rhomb er |. .|22 d s 
trihydrate 
e428) -eullitesiad mos NeSOss i. 2. 126.04 |wh powd or hex, |2.6335-4 dred heat jd |12.54° 
prism 1.565, 
1.515 | 
8429] sulfite hydrate...... Na2SO3.7H20..........| 252.15 |col, monocl, effl. .|1.53915 —7H20, 150\d 32.89 
8430 hydrosulfite.........|Dithionite, hyposulfate | 210.14 |col, monocl(?) cr, d 52 25.420 
Na2S204.2H:0 or yel-wh powd | 
8431 sulfite, hydrogen....|NaHSOs........ 104.06 |wh, monocl, yel 1.48 d vs | 
in sol, 1.526 
8432 | d(& l)-tartrate......|NazCsHsOe.2H20......| 230.08 |col, rhomb, 1.818 —2H20, 150 296 
1.545, 1.49 
8433 | d-tartrate, hydrogen .|/NaHC.H.Os.H.0......| 190.09 |wh cr powd, —H20, 100 |d 234 |6,738 
rhomb, 1.53, 
1.54, 1.60 
8434 | dl-tartrate hydrogen .|NaHC«HiOe.H20. . 190.09 |col, monoclor tricl, -|—H:20, 100 |d 219 |8.919 
1.53, 1.54, 1.60 | 
8435 | orthotellurate, NazHiTeOce. .. 273.61 |col, hex pl. id la \0.7738 | 
tetra-H | 
8436 telluride............ Nas Readies arcs 173.58 |wh cr powd very |2.90 953 -|vs,d 
hyer, d in air | | 
0437 tellurite............ NasTeQs. ......5.......:] 221.58 |wh, rhomb pra. .:]) .... ‘sls | 
28438 thioantimonate...... Schlippe's salt. 481.11 |payel, cub... 1.866 87 d 234 /20.15° 
NasSbSi.9H:0 | | 
8439| thioarsenate........ NasAsSy.8H20.........| 416.27 |yel, monocl, d vs 
6 1.6802 | | 
8440 | thiocarbonate, tri ...|NazCS:.H20 172.20 |yel need, deliq.. . d 75 8 | 
0441 thiocyanate.........|NaSCN....... 81.07 |col, rhomb deliq . |287 - 139.3123 | 
pois, ~1.625 | | | 
8442 dithionate..........|/NaS206.2H.O......... 242.13 |col, rhomb, 1.482, |2.189 |—2H2O, 110, —SO2, 267 |47.61 | 
1.495, 1.519 
2443 | thisoulfate..........|Na:S2Os.............. 158.11 |col, monocl..... . {1.667 | |50 
2444| thiosulfate, “Hypo”, sodium 248.18 |col, monocl, effle, |1.729”7 40-45d 48 —5H,0, 100/79.4° 
pentahydrate hyposulfite. 1.489, 1.508, | | | 
Na2S201.5H:0 1.536 | 
8445} thiosulfoaurate (I) ..|Nas{Au(S2Os)1].2H2O...| 526.22 |wh cr, monocl.... 3.09 —H20, 150 jd 50 | 
8446| (trititamate..........|/NazTisO7.............] 301.68 |wh need, monocl .|3.35-3.50 1128 i 
2447| tungstate........... Na:WO........ 293.83 |wh, rhomb......./4.179 698 |57.59 | 
| | 73.24 
8448| tungstate, dihydrate. |Na:WO..2H2.... 329.86 |col pl, rhomb, 3.23-3.25 —2H:0, 100) 1410 
1.5533 anhydr 698) | 
2449 | metatungstate...... .|Na:0.4WOs.10H20.....|1169.53 |col, oct... 706.6 is | 
8450| paratungstate.......|NasW7Ou.16H20...... ./2097.12  |col, tricl. 3.987 —12H:20, | 8 | 
100; 
| —16H20, 
300 
845] metauranate........ Na2UQs...... 348.01 gr yel or red pl, | i 
rhomb pr | | 
8452| uranyl acetate....../NaUO2(C2Hs02)s..... 470.15 |yel, tetr pr, 1.501 |2.56 é J | 
8453 uranyl carbonate... .|2Na2xCOs.U02CO)... 542.02 lyelcr....... ; d 400 sls 
0454| urate....... .|NazCsH2N4Oo. H20 230.08 |wh gran powd or a 
hard cr nodules | 
2455 | urate, acid....... .|NaHCsHoNiOs. . 190.09 |wh gran powd... ite: 0.083 
8456 | valerate....... .|NaCsHoOr...... 124.12 |wh cr or mass, 140 .|8 
hyer 
8457 | metavanadate Nia VOarayi 121.93  |col, monocl pr... . ./630 | 21.125 
8458 | orthovanadate.... NasVO...... : 183.94 j|col, hex pr... 850-866 .\s 
8459 | orthovanadate, NasVO..10H20. . 364.06 [wh, cub or hex cr, 18 
decahydrate 1.5305, 1.5398, 
1.5475 
8460 | orthovanadate, NasVOu.16H20... 472.15 |col need 866 vs 
hexadecylhydrate (anhydr) 
8461 pyrovanadate....... INGAVIO TE ere css 305.84 |col, hex..... 632-654 8 
8462| ethylxanthate.......|NaC:HsOCSS.... 144.19 |yelsh powd. . .|s 
8463 zinc uranyl acetate. .|NaZn(UOz2)3(C2HsO2)9.9H20 monocl er, ii 
1591.98 a 1.475, y 1.480 
Stannous See under tin 
Stannic See under tin 
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Solubility, in grams per 100 cc 
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Crystalline form, Densit 
Synonyms and Mol. properties and SPRY AOE Melting Boiling 
No. Name ; spec. z . 
Formulae wt. index of X point, °C point, °C 
‘ gravity 
refraction 
—— — ———s ~ + 
Strontium 
8464 |Strontium....... RISE Fs Patiala Oaee ee 87.62 |silv wh to pa yel |2.6% 769 1384 d 
met 
8465| acetate...... Sr(C2HsO2)2..... DOR TL MWh Gre ie cals css 2.099 ts ee Dy | Corton opera ir. 36.9 
8466 acetate............./Sr(CaHsO2)2.$h Y...... B14 72 wh: Or pow sc. acalhas< gagias as —4H20, 150 -|s 
8467 orthoarsenate, acid...|SrHAsO«.H2O.... 245.56 |rhomb, need. 3.60615; —H20, 125 0.284155 
4.035 
(anhydr) 
8468 | orthoarsenite. . ..|/Sra(AsOz)2.4H2O. 580.76 |cr, or wh powd Oe MIR TL|)  SaaleMerene Regis oan Aaierat sls 
8469 | borate, tetra-.... .|SrBsOr.4H20.. Ck: ee alle || Merce ieee tn RAREARER DOOR i At SE eet eel (| OR 
8470| boride, hexa-........|SrBs.... 50 152.49 |blk, cub........./3.3918 2235 sere eaters: i 
8471 bromate...... Sr(BrOs)2.H20..... 361.45 jcol yelsh, monocl, |3.773 —H20, 120 |d 240 3316 
hyer 
s472| bromide... SrBre.< .: 247.44 |wh, hex need, 4.216% 643 d 100% 
hyegr, 1.575 
8473} bromide, hexahydrate|/SrBr2.6H20 . 355.53 |col, hex, hygr.... 2.3867 tr to 2H20, |—6H:20, 204.29 
88.6 >180 
8474 carbide... . Bo) Or tice 5 170-64 jbik, tetr.... 4.6 18.2 E7000) alerarunteerne d 
8475 | carbonate. . .|Nat. strontianite. 147.63  |col, rhomb, or 3.70 149769atm —CO2, 1340 |0.0011'* 
SrCO, wh powd trfra to 
—hex at 926, 
1.516, 1.664, 
1.666 
8476 | chlorate. .|Sr(ClOs)2. 254.52  |col, rhomb, or wh |3.152 AZO | Mpsrtevdeestess ca 174.918 
| powd, 1.516, 
1.605, 1.626 
8477 | perchlorate... he (Oe PRGGS: MICOL CES BVEE sbirs.cel toed sirens Dtuinteal gations 310% 
8478 chloride. . . A bss 0) Vee eae 158.53 |col, cub 1.650%... ./3.052 873 1250 53.870 
8479 chloride, dihydrate. .|SrCle.2H20...... 194.56) Gitransp leaf, 1.0040 (2-O705% 9 lepahe gre.e eecrie | lara ete oll aun cegcientine 
1.595, 1.617 
8480} chloride, fluoride... .|SrCl..SrF:..........-.. 284.14 |col, tetr, 1.651, 4.18 962 ld 
1.627 
8481 chloride, hexahydrate/SrCl.6H20 . . 266.62  |col, trig, 1.536, 1.93 115, —6H20, 100/106.2° 
1.487 —4H20, 60 
8482 | chromate.... SHESTASBO GES cu ys oo nites 203.61 |yel, monocl...... BORN Geto sa ee Miers a 0.1215 
8483 | cyanide........ .|Sr(CN)2.4H20...... 211.72 wha rhomb, deliq’s|: cca... .. « Cpe ete BR con oem es vs 
8484 | cyanoplatinite...... Sr[Pt(CN)«].5H20...... 476.86 col, monocl pr, |........... —5ESOe USO arena tee kane oe 
1.696 
s485| glycerophosphate....|/SrCaH7OcP............| 257.68 ‘|wh powd........]. 00... ee epee eee ee eee eee eee ees sls 
8486 ferrocyanide........ SreFe(CN)s.15H20.....| 657.42 lyel,,monocl..... <)...6....0-6 DN eP REI HeY Mel hawe ee see cata ate 50 
8487 PueTING SA s v5 8 ears Dea > Se 125.62 |col, cub or wh 4.24 1450+ 248970 0.011° 
powd, 1.442 
8488 | fluosilicate..... . |SrSiFs.2H20..... 265.73 |monocl..........|2.99176 ih Bre Shere ens cee ae 3.216 
8489 POLINA LORS ree reins Sr(CHOs)s: 232 eee ee x 177.66 |col, rhomb, 1.559,/2.693 ile OU RMN DOM p sc ctentare -/9.1° 
1.547, 1.598 
28490] formate, dihydrate. .|Sr(CHOz)2.2H20.......| 213.69 |col, rhomb, 1.484, |2.25 Gs 2HsO} ee ane 11.62%-6 
1.521, 1.538 100 
BAGU Rydride@je.ca.in ess SrH:2(?) 89.64 |wh, rhomb, hygr .|3.72 d 675 subl 1000 |d 
(in H2) 
8492 hydroxide, =.- =. - «1 4jor(OU) 27. = oe sme 121563. wh deli... ...0. 14 3.625 375 (in Hz) |—H20, 710 |0.41° 
8493 hydroxide, Sr(OH)2.8H20......... 265.76 |col, tetr, deliq, 1.90 SHO) 100s seers 0.90° 
octahydrate 1.499, 1.476 
8494 il ies Jom os omens AlclddtO Nie momen oecrernihe Gre Spe Ka ate becares o codes OA GION oa On peers cit teenceil fuplenctumanarminte 0.0315 
8495| iodide......... AlStle steer accosk as 341.43. |col pl...........|4.549% 515 d 165.39 
8496 | iodide, hexahydrate. .|SrI2.6H20.............| 449.52  |col-yelsh, hex, 2.672% ro Eel Cay DI areaeareneeta 448.99 
deliq 
8497| lactate.............|Sr(CaHsOs)2.3H20...... 319.81 |wh cr or gran A= SHO 20 cere tne 25 
powd 
2498| permanganate.......|Sr(MnO,)2.3H20....... 379.54 |purpl, cub....... 270) TB) Wa Neacan, cesysieeata s 270° 
8499 | molybdate..........|SrMoQs............-. 247.56 |col, tetr ~1.91.. .|4.5435 ald 2 1 Pe eee 8 tens 0.010417 
8500 ||’ ‘nitrate.........5...; Sr(N@))omieer nr cenae tits Dit63a cols cub... si. - 2.986 570 70.918 
8501 | nitrate, tetrahydrate.|Sr(NOs)2.4H20........ 283.69 |col, monocl...... 2:2. —4H20, 100)1100 tr SrO |60.43° 
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Solubility, in grams per 100 cc 
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s conc HNO,, 
conc HCl, i al 
3.88 al 


s HCl, HNOs, 
ac a, NH« salts 


s hot HCl; 

i HF, al, acet 
s HCl; 

0.065'* 50 % al 


i al, eth 
d al 


sa, NH.Cl 
s a, NH.Cl; i acet 


4.5” al; 
0.319 NH.OH; 
s MeOH 


sal; ieth 





sls al 


0.012 abs al; 
vs NHs; sls acet 
s liq NH3; 
v sl 8 abs al, 
acet; i HNOs 
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8502 
8503 


8504 


8505 
8506 


8507 
8508 
8509 
8510 
8511 


8512 
8513 






































Crystalline form, . Solubility, in grams per 100 cc 
Synonyms and Mol. properties and Density or Melting Boiling 
Dieme Formulae wt. index of a Dead point, °C point, °C Cold Hu 
refraction cave e va Other solvents 
water water 
1 +— - 
Strontium 

Mitride Ghd o kas SraNi.... 290.87 ge | ee Nye ld d s HCl 
Bisrite nope ra Sr(NOz)2.H20......... 197.65  |col, hex, 1.588.... 2.408% —H20>100 |d 240 58.9° 18210 0.42% 90 % al 
hyponitrite.........|SrNz02.5H20.... 237.71 |wh need... .|2.173%¢ vals sls v sls NHs 
oxalate .|SrC204..H20...... 193.64 |coler....... aie = FO; VSO Yeni ay oss 0.005118 [5100 s HCl, HNOs 
OXIEEs tess cows BrOc« 103.62 |gray-wh, cub, 4.7 2430 ~3000 0.6920 22.851  |30 fus KOH; 

1.810 sl s al; i eth, acet 

oxide, per-........../SrOz... 119.62 |wh powd 4.56 |d 21.5760 0.018% d v sal, NH.Cl; 

i acet 
oxide, per-, Sr0:2.8H20. . 263.74 |colcr... {1,951 —8H20, 100/d 0.018% d s NH.Cl; i al, 

octahydrate acet, NH,OH 

orthophosphate, di-..|SrHPO«............ 183.60 |col, rhomb 3.54416 1.62 | li i sa, NHi salts 
salicylate........... Sr(C7HsOs)2.2H20...... 897.88 Jicol O&) ke scene. ae SM en wae 1 eaten con cle 5.6% 28.619 1.5%, 9.578 al 
SOlONSLE eis esas SrSeOuns gaece ses sue. 230.58 col, rhomb... 4.23 fi i s hot HCl; 

i HNOs 
BOLO A rot ns PATS red fel Sale ene 166.58 |wh, cub, 2.220. . .|4.38 : : _|d d s HCl 
metlasilicate.........|SrSiQs:........- 163.70 |col, pr monocl, 3.65 1580 | i how WS ee aoa eee 

1.599, 1.637 
orthosilicate......... SrSiQuer csc evewrneen || 1793705 imonocl, 1,728; 3.84 > ETD are 0 lis, cadtetevas Stoas. 0, Abe Brite teye cate lpia ce Sl ee Ce 

1.732, 1.758 
GUllates fics ks Nat. celestite. SrSO,. 183.68 j|col, rhomb, 1.622, |3.96 1605 ./0.0113° 0.014% sls a; ial, 

1.624, 1.631 dil H2SOx 
sulfate, hydrogen... .|Sr(HSO«)2......... 281.76 |col.... it ld d . |1470 HsSOq 
sulfidewshydro ...:,... |SrQHS)s tics cccs can 153.76 |col, cub need, ld | 8 Gs ss Ss Seekeege Ake 

2.107 
sulfide, mono ....... ROE Bema’ bracniocercc 119.68 |col, lt gray, cub, /3.7015 > 2000 eli ld da 

2.107 | | 
sulfide, tetra-....... SrSs:6HsO:, coe essere 323.97 |redsh cr, hygr. . DAY !—4H20, 1008 8 s al 
BUA oes cis aE OSI. S Bites se aie eto 167.68 |colcr... ; d '0.003317 .......-|¥ 8 H2SOuw;s a, HCl 
HOF tLOlO>. neces: 2 SrC«HiOe.4H2O........ 307.75 |wh, monocl. . 1.966 0.112° 0.755% s dil HCl, 

| dil HNO; 
telluride). 05.00 (SPT Oe ricci tare cece | 205.22 |wh,ctb,.25408... .||4.83 eee ee - b ae wl acacia eee ae 
thiocyanate......... Sr(SCN)2.3H20........| 257.83 |deliq........ all eee —3H:0, 100\d 160-170 [vs isa... .. vesal 
thiosulfate........../SrS2Os.5H:0.......... 289.82 |monocl need..... 2.17" —4H:0, 100 2.54 5710 ial 
dithionate.......... SrS106.4H2O.......... 319.81 trig, 1.530, 1.525 .|2.373 —4H20, 78 2216 6710 i al 
tungstate........... SrWOg.t ue Seana |mososae, wICOlytetrace nse. 6.187 d ae OM |e _jid a; i al 
Sulfamic acid....... Amidosulfuric, amino- 97.09 jcol, rhomb... 2.126% 200 d id 14.68 47.08% v sls al, eth, 
sulfonic acid. | acet; i CS2, CCl 
NH:2SO:H 
|Sulfamide. ..........|Sulfuryl amide. 96.11  /rhomb pl. 1.611 91.5 d 250 s is al 
SO2(N H2)2 | 
Sulfuar(ayiee neo) nb Sie eel ae 256.512 |yel, rhomb, 1.957. |2.07% 112.8 444.6 i i 23° CS2; sl s tol, 
95.5 al, bz, eth, 
(revers.) liq NHa; s CCh 
444.6 | 
(B)EREG Ee aitidhvcantyaae Ss. 256.512 |pa yel, monocl. . .|1.96 119.0 '444.6 li ji 70 CS:; 8 al, bz 
(Pee oeie ae ase SEs tas 256.512 |pa yel, amorph.. .|1.92 ca 120 444.6 i i i CS: 
bromide, mono-..... S:Br2 223.95  |red liq, 1.730..... 2.63 —40 {540.2 d d s CS: 
chloride, di-........ SCh. 102.97 |dk red liq, 1.557".|1.621;5 -78 [AGG HIRE A acer cane s CCh, bz; d al, eth 
chloride, mono-...../SsCh..... 135.03 |yel-red liq, 1.666'4)1.678 —80 135.6. id d s bz, eth, CS: 
chloride, tetra-......|SCk 173.88  |yel-br liq Disp) saat POO d —-15 d a NS era are rkhndee Geren 
fluoride, hexa-...... SFs 146.05 col gas. .|@as 6.602 g/1| —50.5 63.8 sls sls sal, KOH 
liq 1.88 6.6 | 
fluoride, mono-,,... . SoF2.. 102.12 |col gas.... oo fli 1.57200 — 120.5 —38.4 d d d KOH 
fluoride, tetra-...... Randal aia 108.06 |gas (exist ?).. he .|—124 —40 d \ nee PERS Ae, AP hy 
(di ) fluoride, deca-. . |S2Fio 254.11 — |eol liq 2.08) —92 20e— ha. k RIO ee d fus caust 
(tetra-) nitride, di-. .|S«Nz. 156.27 |red liq or gray 1.90118 23 a lOO expl. (hie tke cene s eth; sl s al, CS: 
solid 
(tetra-) nitride, tetra-|S«Na. 184.28 jor red, monocl. . . |2.22° sub] 179 expl 160 a. Oe Pitictemaas s CS, chl, bz, 
NHs3; sl 8 al, eth 
(tri-)dinitrogen SaN1O:... 156.20 |pa yel er. .|100.7 d ee |) Stern eran. sal, bz 
dioxide 
OXIdE diate. 6c a a OR. 64.06 col gas or liq gas 2.927 g/l| —72.7 —10 22.8° 0.58% sal, aca, H2SOu 

suffoc odor liq 1.434 
oxide, hept-......... Sulfur oxide, per- S2O7..| 176.12 |vise liq, or need. .|........... 0 subl 10 d d s H2SO4 
oxide, mono-........|SO (or S202)........ 48.06 jcol gas. . ld d i PEP oases Osi 
oxide, sesqui-....... SOs aon LEQAS) Ml eemcekl ak Fa. ccul idan Cee ee d 70-95 ld d s al, eth, 

fum H2SO,4 
oxide, tetra-........ Sulfurperoxide. SOy....| 96.06 |wh....... Rue cae a O-sial UU pliterorecer: AQTHOIML IMI, Ka cotmne ne d dil H2aSO« 
oxide, tri-(a)........|S8Os..................] 80.06 |silky fibr need, 1.97% 62.3 44.8 d d forms fum H2SO, 
: stable modific 
Oxid|ertris(A) so ack el SOaea sr woheauanaae 80.06 asbestos like fibre,|........... 32.5 44.8 d d forms fum H:SO, 
metastable 
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Crystalline form, Geouteor Solubility, in grams per 100 cc 
No Name Synonyms and Mol. properties and ase Melting Boiling 
Formulae wt. index of — point, °C point, °C 
retraction Pe ne Bat Other solvents 
water water 
Me ——t a ie 
Sulfur (a) 
e550), oxide, tricQy)y ick BOR ce tes ieee eae 80.06 |vitreous, liq 1.920; [16.8 44.8 d d forms fum H:SO4 
orthorhomb, 3 
metastable a2” 
8551 | oxytetrachloride, BACKOMs iis cnieiec ames es 221.94 idk redliq....... L656) [eee sleeves 60 d d dal 
mono- 
8552 | oxytetrachloride, tri-.|S20sCh............... 253.94 |wh, rhomb need ]|........... RD, oh hatv ths sucess d d dal 
or pl 
8553 | trithiazyl chloride. ../S«NsCl POSTS WS VOL Osh: Hee cheatin ALTO. (Veo)! evs cea d (; RS | he OA rere w ee Gale 
8554 |Sulfuric acid........ ERGO) G Re stele a. since vices, oe 98.08 |colliq...........}1.841 10.36 338 (98.3%) | ev heat)» dal 
(96-98 %) | (100%) 
3.0 (98 %) 
0555| dibydrate...:...... H2SO4.2H20...........| 184.11 |eol liq, 1.405... . .|1.650° —38.9 167 « 2 d al, eth 
8556 | hexahydrate........ FASC ISO ia Gra HOMERED MINTY Sev eR, saat cia puned wyhia cage cS ef eererer ere v8 TR: Wilders DEA See oe 
8557 monohydrate....... H2SOu.H2O............| 116.09 |col liq or monocl |1.788 8.62 290 2 oy dal 
er, 1.438 
8558 | octahydrate........ LER S gS: 6 Rees 8) ar’ Se | MM | Fc Raper aE ae Pare ae anes i) | Se a te vs v9. — ” Weedeater cots 
0559 | peroxidi-........... Per(di-)sulfuric acid. 10S D8 VBE OE eee ccs arin! Fuze sSeatece od d 65 d d d s al, eth, H2SO« 
H2S20s. . eee 
8560 | peroximono-........ Permonosulfuric acid. DAS Sa Stren oss eeepovarats % Glltaxt eis See: Co ie TS aes d d s HsPO. 
Caro’s acid H:SOs 
8561 DMPO b eso eae ESOT ica ein sas > eae 178.14 |col cr, hygr...... 1.920 35 d d d dal 
8562 tatrahydrate. . << - == ci) Piss Oued FIO i ooo gece) VOLES: Nain mea ee es Re Nacromtomeleeee MN OR [tease teenie e) 7” d al, eth 
8563 |Sulfurous acid.......|H2SO3................| 82.08 |in sol only....... eNOS. | ep cvcadeacactepeacuns| ee seste vee, cne ores SY eee le cntcwnerr sal, eth, aca 
8564 |Sulfuryl chloride.. ... SOs lee Mecca eae 134.97 col liq, 1.444..... 1.66747 —54.1 69.1 d d is batacla 
8565 | chloride fluoride..... SOSCIE Bic 64.t. aN wale LUS B23 coligessccoscs es 1.623° g/l —124.7 Tok an PUTT Los 5 ccleaeet | oe co ett 
8566 | fluoride. . - EA ae Sener neces & 102.06 |col gas.......... gas 3.72 g/l | —136.7 —55.4 LOR) Dic: cvsrceaee s al, CCl; sl 8 alk 
liq 1.7 
8567 pyro-, chloride...... S20sClhe. . . . 215.03  |col liq, 1.93720... .|gas 9.6 g/l |—39 to —37)152.5 d d da 
liq 1.818) 
4? Tantaluns:......... 0: i eee ee ah as 180.948 |gray black hard j|met 16.6 2996 5425+100 {i i s HF, fus alk; ia 
metal, cub or powd 
powd 14.401 
t2| boride, di-...... (9) 2 Sa ee ease A 20225 Tail ranaaaescena ees 3 ttedis BSOOOC2Z)I9 Biever avavanals ace lle wracaitemiare ch lleattaeynyace oat [lp ecerereenbaretearmiene ake 
13.1 eo hromide: o.:25 56 2 7 Matra ttn istece sa actee 580.46 “vel er joe son 4.67 265 348.8 d d s abs al, eth 
t4| carbide cn Ge Se eee ee 192.96 Iblk, cub... 22255 13.9 3880 5500 i i s) s H2SOu. HF 
t5| chloride, penta-..... Palatine ctessact 358.21 {It yel, vitr er powd|3.6827 216 242 eI ah eecdeee s abs al, H2SO« 
t6 MIG OTIGO soso acts is nw ora] LE Bigs: wes oens.t, wile te 275.94 |col, tetrag, deliq. .|4.74 96.8 229.5 ge rN co ote s HF, eth 
BE Ae BULTIAG ons hess SD BIN oc deas wiatonors win 194.95 |br bronze or blk, |16.30 SSO ESD sa prakilyiene hore i i sl s aq reg, HF, 
hex HNOs 
t&8| oxide, pent-......... Maddgernas oie Giarete shew 441.89 |col, rhomb...... 8.2 1800) Geis is csieiiseces i i s fus KHSO,, 
HF;ia 
t9| oxide, pent- hydrate./Tantalic acid | ...... COL BOL venir eeccte ol llhtec eer ate ot tceteRtee el nstie Se ctermrerete We ore s alk, exc conc 
Ta2OsrH20 HNOs;;ia 
€10 |) Oxides tetr-....2 2.02. TazOs (or TaQOz).......| 425.89 [dk gray powd....|........... IOXAGEZESMM | Fens. 6 cnisyenste cs i i ia 
tl) pallides «i. Shines TaoSs (or TaS2)....... 490.15 |blk powd orcr...|........... 1500 see Vis craves i i sl s HF+HNOs; 
i HCl 
tl2 |Telluric acid, ortho-.|Te(OH)s or 229.64 |wh, monocl pr....|3.07) LSC ce | Susrsictorstyereres 8 8 sl s dil a, HNOs; 
H2TeOQ..2H20 i abs al, acet, eth 
t13 |Telluric acid,........ Te(OH)se or HeTeOc....| 229.64 |wh,cub......... 3.158 136) een hearers iiss Pe 8 8 sl s dil a, HNOs; 
i abs al, acet, eth 
tl4 |Tellurium...........|Te. 127.60 |br blk, amorph, |6.00 449.5+0.3 |989.8+3.8 |i i s H2SOu, HNOs, 
1.0025 aq reg, KCN, 
KOH; i HCl, 
CS: 
t15 |Tellurium........... Ma eee ai niterrnariteatray 127.60 |rhomb silv wh 6.25 452 1390 i i s H2SOu, HNOs, 
met, 1.0025 aq reg, KCN 
KOH; i HCl, 
CS: 
t16| bromide, di-........ CA eee as 287.42 |brn to gray gern, |.......-.-- 210 339 Cs en | Laas Pree s eth; sls a; 
need, unstable d NaOH 
t17| bromide, tetra-...... ToBrieettesa ciacsecn ts AaT-OT lor Crud. ate a 4.31’ 380+6 d 421 als d s eth, a, tart a, 
NaOH 
t18| chloride, di-........ Me Closter aurea 198.50 |blk cr or amorph, |7.05 209+5 327 d d 8 min a, tart a; 
unstable d NaOH 
t19| chloride, tetra....... TeOCharis.ax cans cree 269.41 |wh to yel cr, deliq|3.2618 224 380760 sd sd s HCl, bz, al, chl, 
2.559% CCl; i CS2 
t20 @thoxide® 0 cos THOSE... =n. SO TBS, OW resin at icecacys Pres eaai|lare tens, Stereo 8 20 1O7=LOT. BES: |e cssrete sevice score terete scene tematare ce: cpetererens 
t21| fluoride, hexa-...... BY he Morte oe ockeiaesty 241.59 col gas unpleas _ |sol 4.0061" | —36 +35.5 d d da, alk 
odor liq 2.567% 
t22| fluoride, tetra- wh or By gresr.s «lls . jaubl SOT aI OPP as Ol: SAREE trite 
hydride............|H2Te.................| 129.62 [col gas pois...... — 2.2700 






















No. 


2 SS ne! Sees ees: eres saeree 


Tellurium 


t28 


t29 


t30 


t31 
t32 


t33 
t34 
t35 


t36 
t37 
t38 
t39 
t40 
t41 
t42 


t43 
t44 


t45 
t46 
t47 
t48 
t49 
t50 


t51 


t52 


a a | | | 











Name 


GOGIdG, dijv. se = 
iodide, tetra,-....... 


methoxide.......... 
OKIE fh bese e 5 core nena 


oxide, mon- 


oxide, tri- 


sulfide 


sulfoxide 


Tellurous acid....... 


bromide. pescts.- a 
chloride hexa-....... 
hydrate 


MUOTIGS.. oa. k 
LOGI ug es ee 
dimethylphosphate. . 
MILPALO Geo teot 


Thallium............ 


acetate.......... 


aluminium sulfate... 
bromate 06. ..0.56665 


bromide, mono-..... 
bromide, tri-........ 


carbonate.......... 
CHIOTAEC Sis coe 6 ce are 
perchlorate 


CEMOTHOAG s ciciee inaieee es 


chloride, tri-........ 
chloride, tri-........ 
chloride, tri- 
chloroplatinate...... 
chromate..... 6.5.0 


cyanide 


CCHOMIGAS oii cccnesat 


CCNY INTO once te 


ferrocyanide........ 
fluogallate 
fluoride, mono- 
fluoride, tri- 
fluosilicate.......... 
formate 
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Formulae 


Te(OC Haass iacosceare 
Tellurite. TeO2........ 


MOS Ose cad ition srersiahe 


Kio 5) o byte penectes cs, OO 
ThOCh. CHO. ce cee oe 


Tb[{(CHas)2POu]s........ 
Tb(NOs)3.6H20 
Tb2(C20x)3-10H20 
Mexbia. 11208, <1... 71 


Bromothallate(ous). 
TLBr or THT! Bra 


TAMERS. Uaizegctm ate sie's atetas 
TICls.H20 
TIC.4H2O 
ThPtCle... 
MeCrOvcnodh cadmas 
DC rsO yi vr oe eae 


.|Thallium chromium 


alum. 


T[Cr(H20)6}(SO«)2.6H20 


BERGEN Cy pretieaciaie ates ai 


(HLOGsHs) sin anes ses ak 


TIOC2Hs 


ThFe(CN)s.2H20...... 
Th(GaFsH2O)......... 
9 | DRE AN ein Be 








191.72 


207.66 
177.61 


158.924 
398.65 
373.38 


215.92 
539.64 
534.05 
453.03 
762.06 
365.85 
747.69 


750.16 
204.37 


263.42 


639.66 
246.39 
332.28 
728.38 


284.28 


444.10 


468.75 
287.82 
303.82 


239.82 


310.73 
328.74 
382.79 
816.55 
524.73 
624.73 
664.67 


246.39 


230.39 
997.73 


249.43 


1065.46 
591.47 
223.37 
261.37 
586.85 
249.39 

















Crystalline form, ; Solubility, in grams per 100 cc 
properties and eto Melting Boiling Eee 
index of cee point, °C’ | point, °C LF Gor d Hot 
refraction water wate Other solvents 
le eee | 1 A a ee 
IDLor(@xi6t i )ie rel lesen ciao ne CL) (Ge oe lions ar Dore eather i Py INAS A eerie es: 
bik ered eo 5.4034 280 d sls d s alk, aq NHs, HI 
BONG tomas palette eye Neen ep arom | damien | jo by a Re rete PETA FESS rhs o maces, rae 
wh, tetr or rhomb,|tetr 5.67  |733 1245 i i s HCl, hot HNOs, 
2.00, 2.18(Li), rhomb alk; i NH.OH 
2.35 5.919 
blk, amorph 5.682 d 370 d i i s dil a, H2SOx, 
(exist ?) (in CO2) KOH 
a yel amorph O7oue Nd SOD me eles ee i i d cone HCl; 
B gray cr 86.21 8 hot KOH; 
ia, al 
Tod-Dik TOW | Wo coe Oe re olla are aT whee anal Each eines ia;s alk sulf 
amorph (exist ?) 
deep red amorph.]........... d 30 d d d s H2SO4 
wh flocks, indef |3.05 a 40 8 Ws deatactenatens 0.00067 d sa, NaOH; sls 
not isolated NH,OH; i al 
silv-gray met, hex|8.272 1356 2800 i i sa 
Mesipusi syd carcasses ars sical ded at eco v5,'b0 ao 827 1490 s s stat alps Vorerexeuere aie teats 
col pr cr, deliq. . .|4.35 588 —H.0, WB Bh neon ecacel pon aos ee 
(anhydr) (anhydr) 180—200 
(in HCl 
gas) 
b Ect car Cs RCC ty FETE | PAB ema cenes rian Sh 1172 2280(?) i i idila 
whe sreksteuts UNE ae’ ae oil's MO Bak aantleds 946 >1300 \s 8 i, 3 evant Ane ehe Dae 
Sars: cesar ss Santas estanaes aS RA here h nets (oe ake 12.6% R.OF8 Neng ee soe eee 
col, monocl er IAP OR oa? 893 A re eee es eee i 
Wiikor 9 © sats. = 3s 2.60 = HsOsdO | fe nociece. a esas i i idila 
WIN BOL cee Pc oe tenontsae erage: a Hate a tes cP Cee bike Si avstisjeohis a iio Gate er ateatte re sdila 
dk-brnior blk,  ‘jiteee.k.. oth Oe Aie Wess ces sany i i s hot conc a 
solid 
GWVIN Wien em errnierca ove ang anaes —8H2O, 360 ary. 3.5612 2.51 Sata linte tale Oe mae etl 
bl-wh met, tetr...|11.85 303.5 1457+10 ji i s HNOs. H2SO«; 
sls HCl 
silk wh er, deliq. . |3.7651%7 cy es | ge Bae a ae) | eee v sal, CHCls; 
i acet 
oct, 1.488....... .|2.30620 Oey aT al AAs LL ZS ol besos 6 Sle eee ieee 
VOL, tetra tteia ylecra ae oe MaOweaay Pied corsc. cen 0.1712° = |0.316 ial, eth 
col, need ee gc Anedhe agentes <hom Wle s AU RBS Kies oes e wack - 0.35% 8 s dil al 
Vel need... de 2 pellyae sa eu das <Sibenra bd BO bly eons ca coc d GC. ss A neieetecttted cies ee 
yel-wh, cub, 7.557173 480 815 0.0535 0.258 sal; i HBs, acet 
2.4-2.8 
vel, Geliq® |) Uisewanckieue ae eng Gilacten anette \s vs veal 
unstable 
col, monocl......|7.11 27 EB! Mn ee eee, 4.03155 27.2100 i abs al, eth, acet 
need (rhamb' 2)... 16:07 hare Phdmarckst sao silissins sateen 20 STS1 Ghee came 
col, rhomb...... . |4.89 501 d 20.5" 167100 sls al 
wh reg discol in |7.004% 430 720 0.2956 2.41.35 |i al, acet;da 
air, 2.247 
hex: D1, DMEM. 8 os clln ceniemo sexe 25 d VE © Mevseaacon sal, eth 
ob), need 65 7.-« ailonyrreteerx shag 2 —H:0, 60 |d 100 vs d v sal, eth 
OOL, DOS 6 vers» aihs.s.9 see —4H20, 100/86.217 d s al, eth 
pale orcr....... 5.7617 «0 |O.O0G45 HOSQ5HG) Win. <a cle Rie 
Wel taitipiee. «scart acetal cUataa ce teeters . 10.03% 0. 2100 slsa,alk;iaca 
BOG cata dy. oo) eMeoee: danent ey) tt DIR Ee RIG crac cotter Ld BPbisaetee see da 
vit er... 2.394 92 PGBS" Tp ete. ccdh weuicaers Greene 
col, need. .... Beng eee OR, BP lay ee ee hee 8 vs sl s al 
GAD. wuss phair: o/OcOae a TEN Wiiveewoae ice 16.894 00] 2. «3 nese sa 
CONG BH seo ORO -—3 d 80 ware PRA acs 9.11% al; 8 bz; 
i liq NHs 
liq, 1.6714... ... 3.4934 —3 GO Ps Wiha mendes sl s al; s eth 
vol, triglint® gi tia/4 G4 lice Ay Ulin MO ialhlscsat yo soa 0.3718 3.9380) oi eal: oducts 4 ae 
col, OrthOshomb.\Gs44 9 Altivenie waned tearm en cee es | en | |eeemrrareetran lr PetaStar... 
col, cub, oct... . .|8.234 327 655 78.615 d sls al 
olive grn....... .|8,36% Og UE a) | ee he ele ocx toes i cone HCl 
OX A Se yaih ve sa Ota). gba Jans aiioseaattttnomickcs ds WB BS rcveve bic ell eerrecs were ic eee 
col, need, hygr. . . |4.9671% FOL Ob VRP Te ea aee OOH ee 3 alee vs MeOH, sls 
al; i ChCls 
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Crystalline form, , 
ND Name Synonyms and Mol. properties and Density or Melting Boiling 
: Formulae wt. index of way point, °C point, °C 
refraction EravaLy 
water water 
aia. ee ee =e 
Thallium 
t73 (I) hydroxide....... ACRET ch Sev cteters iw scomtiartrs 221.38 |pa yel, need...... a teem Bis kde ees 25.99 520 
t74 MASE oh yen. rnc. agente AL Oha ida aot ae 379.27 |wh need......... Eaie nian clare eatiararcuetell ike aiastin ave Gea 0.058” sls 
t75:| sodide (a)... 5... ck TU <x cs Woe emanate 331.27 lyel, rhomb....... 7,29 ertouA a ZOla en ciemenvere 0.00067 — |Q, 1.2100 
t76 Fodide! (A) wis. ciccassek EDT ite eel eel be ois versieswiticne 331.27 |red, cub........./7.098'4.7 440 823 i i 
R77 | iodide; tri-........5 Te cpecic etcs e aets 585.08 |blk, lust rhomb...|........... d Nei UI octtaae 
t78| iron (III) sulfate. .. .|TIFe(SO,)2.12H:0..... 668.52 |pink, oct, np 2.3511 — m0, .|36.1525 
1.524 oa 100 (anhydr) 
t79| magnesium sulfate... |ThSO..MgSOu.6H20....| 733.26 |wh dull cr, 0 —6H20, 40 di Os era. < Bee 
1.5660, 1.5836, |9"°73+ 
1.5900 
tSO)| MEGHOKIGE so. IOC SE. ce wo ne esse urs] B850480 I Whror POWG..00. 41s, 0-0-0005 ee 1 im 1 ee here oar 6, a MU trces conc 
tel | molybdate... S| Tis MoOe.. os 6 econ ers 568.68 |wh powd orcr...|........... vol red heat |. .......... i vals 
t82| myristate......... PENA Ea eras cio: c oie cis cate AST rae awh powders pecs ane cei L20=3 may) Walisnsts hicas tone |e eee | eee eats 
t83| (I) nitrate (a)....... TINO nie aera chee DER ATM CUDICN soe elle eet 206 430 9.5530 4.13100 
t84| (I) nitrate (8)....... INO soe orc cae ola he Ka at eatmeecytecigsoe GMAaae polsicle SE PAO CO. Bl ccyre yon eraellenericesnateteia | ohne eee 
(a) 
t85| (I) nitrate (y)....... TINOs 266.37 |rhomb, a@ 1.817. . .|5.55621-4 tr 7B to(B) le eee 3.910 414100 
t86| (III) nitrate........ TI(NOs)a.. ..-- +--+ +s SEE RST Wont (1) So eseaetih meatha.c icine (Saeed le rane | fh denier Seep as ed ecear eeheat tene Nee my) teen nmerete, 
t87| (III) nitrate .......-./TI(NOs)s.3H2O........ 444.43 Neol: rhowal, dellg ol. ooo ec + alctecsace seus es s 100 d d 
PBR EMNIGIIG «it~ cco es TING s. eo cece. 2 ctell BOOS VOL MICRO OF iam. 6 MSD Ui evatnaveicecyce? 32.10% 95.78% 
ROOT Glenbeo ess oss =o NPN! wk oe Soe 485.83 |wh cr clusters....|........... PST 2 De srongeuatcussre 0.055 0.380 
$00'|, oxalate. ...6-- 265-01 TWO ne eee. S9676  Imonoel pr. ...:...-- AVE age ||", aredul Ainre, Ai] ean eae Re Ne 1.4815 9.02100 
t91| oxalate, tetra-....... T1Ha(C20s)2.2H20...... 419.46 |tricl, leaf, 1.5097, |2.99217 A100" R Rs ant ase 76.98 vs 
1.6319, 1.6538 
t92| (I) oxide........... ERO AA ere oe 424.74 Iblk, deliq....... ./9.5216 300 1080 —O, |vsdto |......... 
1865 TIOH 
t93 (IIT) oxide... ...-. /THOs...,.-....-.....+| 456.74 leol, amorph pr, hex 10.19% |717+5 —20, 875 ji i 
hex am 9.65%! 
£94)|) ,palnitatese. <<. 026.5] TIC we nOs. «ccs scan « 459.70 Balcrinoeedntss eae scl aecsete rie W507 Oe este cers 0.0115 0.07 
t95| phenoxide........../TIOCsHs.....-..-.--- 20748) TwhiCRaenier ental eet yace 233-50 Milne renee Nadiad dads ect ats a 
t96 | orthophosphate...... TEPOgae cae an 708.08 |col, need.......- 6280 scorn ./0.518 0.6710 
t97 | orthophosphate, (di)- |TIH2PQ...... 301.36 |monocl.........- 4.726 are aae oY amend | | etnias ae sls sls 
8 
t98 pyrophosphate. ....-|TlP2O7......2.-.+-55> 991.42 |monocl pr....... 6.78620 S2O> Ae Ee eae 40 bee 1M. 
t99| picrate..........-.-|TICsH2NsO7.......--.-| 432.47 |red, monocl or red 3.164!” [expl 723-725)........... 0.1359 2.4370 
yel tricl yel 2.99317 
t100| rhodanide.......... TICNS..............-] 262.45 |glossy leaflets, [4.95470 dlow temp |........... ECE C Uy OMB seen 
rhomb, tetr er 
£101) pelenate.......--+<> SMOG yy Hel Sein eees 551.70 |rhomb need, SAO WA ea scasu stall ore traces oo 2.1310 8.55 
1.949, 1.959, 
1.964 
t102| selenide...........- PSots kan seas ces=|| 487270) ilgrayileal cams. -- 9.05% 340 sa eins ime ae 
t103| silver nitrate......../TINOs.AgNOs.........| 436.25 |wh cr powd......]........... CA: toe em 1 Sees ee, ee || Ree err ce 
t104| stearate............ PNG ighiOs. 3c ces sie| sFG0eB0 NEM eames <a ne een male 149°) 0 hye ae oe 0.00515 0.09575 
t105| (I) sulfate.......... MISO¢sg3... 2 = i) 004.80 \col, rhomb, 6.77 632 d 4.872 19.1410 
1.860, 1.867, 
1.885 
t106| (I) sulfate hydrogen. |TIHSO«...........+-- BOUL. Ipnameed ayrassck Orleans kari: TQ Peltor ncohe ales rater ree eee eta 
t107| (III) sulfate........|/Th(SO«)s.7H20........ 823,03 Tcolileafiiy. ciety) 9m ar = 6H, 220i oc acccecnanne d d 
S108) |e (iaulbdes ss 6.4. | DLSa gaat o-oo, tell 440/80. i bicbiktetr jen... 8.46 448.5 d 0.0220 sls 
t109 (III) sulfide......-.. TBSP cde curate Berd 504,03 “lk, amorph.c 0.6). cca essa es. 260 (in Nz) |d th i 
CULO) ecwulliteveers cs col DlsSOa ese ars wiersccrese ee 483:80 ||\whyor).c <2. deas +. te Cg Qa (© = A geen EO IEEE Pager 3.3415 vs 
tl11| tartrate(dl)........./ThCsHis.........--- 556.81 |monocl.........-|4.659 AGS sa ne em ee 13°36 Moan aicone 
t112| metatellurate........|ThTeOu........------ 600.34 |heavy wh ppt. 6.76017-6 wed heat) Wace sages sls sls 
t113 thiocyanate......... REVS ON re tities sxeccucsrenhd 262.45 |col, tetr......... BEGG We dic sis ore cishallots cahtgatace segs 0.315% 0.727 
t114| dithionate.......... TLS Ose elle 568.86 |monocl..........|5.57% CW ane en! 2 ALES PD) | ce 
RLLSi| athiosullate: occ lL eseOsene aces pene? 520.87 |wh rhomb cr.....|.....-.+-05 d 130 sls vs 
t116| metavanadate....... EUV 9). othe dans tccctuorsorncaveps 303.41 |graycr.......... 6.0917 ON A ae eres Ke RS 0.87" 0.21100 
t117 pyrovanadate....... TUVIOF caw cos ee ee (LOSL6) Wight’ yels.. 2.5.5. J18.218 eae: Sue ny Pree reruceee pee 0.214 0.26100 
t118 |Thiocarbony! Thiophosgene. CSCl: 114.98 |red yelliq, 1.5442 |1.500%  |........... 73.5 die oe bea! iviestetinotuens 
chloride 
t119'|Thiocarbony! CBC ie chon ana creas TSSiBO Li Velianceincet ee al Lede ee eee alesrersracvncancgs 146-142 Tew eee d 
chloride, tetra- 
t120 |Thiocyanic acid(iso) .|HSCN(HNCS8)........ 59.09 |col mass or gas...|........... >-110 polym to VG Wee xh 
solid —90 
t121 |Thiocyanogen....... MSE 4. otic sereunieck so eke 1165167 jiliq, or yell. solid iis asco. ens oo Sy ae: i ae Menno DS a deel chests abate 























Solubility, in grams per 100 cc 


Other solvents 


1.70% CHsOH; 
3.16% bz 

i al; s alk carb, 
conc NH.OH, 
HF 

0.52% 50% al 

i al, 8 acet 


i cold al; s hot al 
sa, al 
sa;i alk 


1.04 al 

s hot bz; sl s ler 
i al, s NH« salts 
ial 


0.40 CH:OH 


0.024° liq SO2; 
i acet; s MeOH 


i al, eth 


v sl s dil H2SOu 
s dil H2SO« 

sa; i alk, acet 
s hot H2SO« 
ial 


v sal, eth, bz 





s al, eth, CS:, 
CCl 
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No. 


t122 


t123 


8124 
t125 


t126 


t127 


t128 


t129 


t130 


t131 
t132 
t133 
t134 
t135 
t136 
t137 
t138 
t139 
t140 
t142 
t143 


t144 


t145 
t146 


t147 
t148 
t149 


t150 
t151 


t152 


t153 


t154 
t155 
t156 
t157 
t158 
t159 
t160 
t161 
t162 
t163 


t164 
t165 
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Crystalline form, Solubility, in grams per 100 cc 
‘ Density or i ae 
Synonyms and Mol. properties and Melting Boiling 
Nante Formulae wt index of pre: point, °C point, °C 
i gravity Cold a Other solvents 
refraction Spin water 
eset lL He | = 
Thionyl bromide 
Thionyl bromide.....|SOBm............. 207.88 Jor, yelliq........|2.68 — 52 13878, 68 |d d eo iobe CS8:, 
chicridé «..... 31.10. SOCW ets Hectic 118.97 |col, or yel liq; 1.655, —105 78.874 d 140 |d d d a, al, alk; 
1.52710 8 bz, chl 
chloride fluoride.... . SOC TR Bre aiuirnig corner LO25L: NG asin on aacttee cme see — 139.5 1 Vn abd Entree iets (bends ote Qacie Sood 
fluoride:.cock oun. ack SOF: 86.06 |col, gas .|gas 2.93 g/l |—110.5 —43.8 d d s eth, bz, chl, 
liq 1.78071 acet, AsCls 
Thiophosphoramide.|Thiophosphorylamide. | 111.11  |yel wh amorph.. .|1.7! 1 CAN Np asiaka wept a ate pe sls *; Derr Reararerenetien: Cyne 
PS(N H2)a 
Thiophosphoryl PSB rape pateietinct ere tts 302.76 lyel, cub......... 2.8517 37.8 125% Ys (eatiiaiadlel Baer erases 8 eth, CS2, PCls 
bromide 
thiophosphoryl PSBri.H20... 320.78 lyel cr . |2.79418 Ne etatecavas cil evens lesanee caplet aces atoll eve aed neee iene 
bromide, hydrate 
thiophosphoryl PSBrClo.,......-.....| 213.85 |yel'lig . |2.12° —30 d 150 ree 1 esercinnes (Siraestin Ana. ob Sts 
bromide (mono-) 
chloride, di- 
thiophosphoryl PSB rely seas eet sceusiohe 258.31 |pa gern fum liq... |2.48° —60 950 nn | eee ts eee. 5 pene vara 
bromide (di-) 
chloride 
thiophosphory] SCI rn gage Sacha 169.40 |col liq, 1.563 (c)..|1.635 —35 125 lk eee | eae 8 bz, CS:, CCk 
chloride 
thiophosphoryl PSR aber rier 120.03 |gas. _ |3.87.60tm d Pert: re |e seer 2 gs eth; i bz, CSz 
fluoride : 
Thiosulfuric acid... .|H2S20; 114.14 Jin sol only....... a Pi be ae i A ee | remnant eer ige cer 8 | ty, hay eer atom mS 
Thorium............ Auer, 232.038 |gray, cub radio- [11.7 ~1700 ~4000 i i s HCl, H2SO«, 
active aq reg; sls 

HNO: 

boride, hexa-........ ABest eels oa 296.92 |dk viol-blk met, /|6.4!* DIOb apy (iiitacante we ee i i 8s HNOs; i H2SOx, 
cub HCl, HF, aq alk 
boride, tetra........ ThBs 27508 tetr pect os Oe nila tees as i i s HNO; HCl, 

hot H2SO« 
bromide.f0 7.8.0.0.) Db Bre 551.67 |col cr, hygr..... .|5.67 subl 610 725 8 Bo Aeisie sc yeuega <8 ee 
carbides; ....:-+.+.+|LhCe.. 256.06 |yel, tetr......... 8.9618 2655425 |cea5000(?) Id _—_sis..--- «see v sls conc 8 
carbonate... Th(COs)2 35206. létial heres pe sl ns eee oe BP oy od Bae rae are i d s conc NazxCOs: 
Lay (ee eeeneeeeites || y 2 te i are 373.85 |wh, rhomb, deliq . |4.59 770+2 d 928 vs v8 sal, a, KCl; 

subl 820 sls eth 
tetracyanoplatinate. .|Th{Pt(CN)s]2.16H2O.../1118.61 |yel-grn, rhomb...|2.460 = J... ee ee ee eee sls [ey (ARIA Avorn 
Piloride: 5.463404 y tg) ee ey 308.03 |wh cub powd.. . .|6.32% SOO wo Nis areas anna oie s ieee ae Rane ae sl d dil H2SOx, 

HC]; i cone 

H2SO« 
AWOrideleene ots are TRE ABIO ie: ccs dies ns SIMU Weal re) dy, eamteauie elastase —H20, 100 |—2H:20, 0.017% .ji HF 

140-200 
hydroxide.......... TH(OHYE «i535 ce a cerk 300:0201 \|wh' gelatieet.s; «... «| sae. Weir Se EG eee i i sa;ialk, HF 
WODRLOn ects cise vs TA (EOs)aacaciac aoc ects OBE GB: «if ees er oerave.c cos nec aut NI a RPP rar sa ar nprar ch sll al le air vs i id s dil H2SO«; 

i dil HNOs 
iodide, tetra-........ Mh Vanes cor nice ee gill ca OsOO | Ole. ce 566 839 BR” Wo weesaue cnstect tone stetsnevepn ge arated 
MMGQ ACO ORs, 58 oc dese IEBUN Qa) dcntnnce ccc ware 480.06 plates, deliq......). 02.02.00 d 500 Bs ee (es eect sal 
TNTAISS ios vcs oe ORE CO GA EIO sacra ccc Oeeeke IGGL ORs iste ic sedeya se se wells: 9 Pilsnietan, toner \ < Ceee | Sk eer v sal; sls acet; 

36.9 eth 
nitrate.............]/Th(NOs)4.12H20.......| 696.24 col leaf, deliq.... >| Pe ag || a AE vs ate .jvsala 
MACTIGO egie saue ThsNa....s.0:++.--...| 762.14 |dk brn powd, or _|sl d d s HCl 

blk er 
oxalate............. PL (Gag) ein ieerang eres 408.08 |wher......... . |4.63716 d .|0.00177 |0.0017" |shaq (NHa)2C204; 
slsa 
oxalate....... .|Th(C204)2.6H20....... 616.17, wh amorph: powdl Wiis sas nis viletes was as eel ateentatahs ree ie eee || eee s Na2COs, 

(N Ha)2C20, sol 

i HNOs 
oxide, di-..... .|Thorianite. ThO2...... 264.04 |wh cub, 2.20 (liq) |9.86 3050 4400 i i s hot H2S04; 

i dil a, alk 
oxysulfide.......... iy Vi: eae, Aen ER 280.10 |yel er 6.440 Gite Ge MR Gt rc aneeen ee ee Ce s aq reg; sls 

HNOs 
2,4-pentanedione. .. .|Thorium acetylaceto- 628.48 |coler..........-|- 171 subl SBO-B7ON" Hale sc. sre ace vy sal, chl; s eth 

nate. Th(CsH702)« 16010 
hypophosphate..... ThP:0<0.11H20........| 588.15 {wh amorph ppt...|......0.00.% me JORIS i lh uctinnceak i i ia, alk 
160 
meéetaphosphate, ...«.5|TA(POs)as o. ou en ee wee 547.93 |col rhomb pr..... ASOGO Whe, fan a abel mati nre seers Testa Kills 's fone eae al tectesceee era ee oa 
orthophosphate... .. . Thal Pats ccs tt DEAROR erly OMA ics ais. tale cacti + § iain (tere eaten pmax ore i i s 30° HCl;ia 
DIGEBtO Fy passes rreeny A Cgra Nay avLO LM yillkse4s GOs || tere tstrantorce ae allerantaamterrerel lS «siete es Prien seiner O3058 ee cclencllereee7 tite aoe 
selenate............|/Th(SeO«)2.9H20....... 680.09 |col, monocl...... 3.026 —8H:20, 200/d 1500 0.5° PAO Ton ING Auidmehite Foisis 
orthosilicate.........|/Thorite ThSiOQy........}| 324.12  |col, tetr, 1.80, GB Reems Ny Lew Pillaretcharestcanes ia 
1.81 
Bilicide torres A, inv thi LD Gian ean cinema 288.21 |blk, tetr......... (A ne | Gcenerencs aguas | snisasaaas| Nano sees s hot HCl; 

sl s H:SOu 
MUlfaters: devcca dante TH(SOOss.. cs ss ne | AsO. Wwhcem hygrureicn ADIGE Oat ce tall bic siie sees 8 8 ia; ve NHeCsHa0: © 
Bulfate. sc ss-c cet ane Th(SO4)2.4H20........ 496.22 Iwhneed,orcr |........... —4H20, 400,........... 9.4117 2.540 ia 





powd 








(anhydr)| (anhydr) 
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Crystalline form, Deane or Solubility, in grams per 100 cc 
No Nanme Synonyms and Mol. properties and rer Melting Boiling IL x 
Formulae wt. index of x point, °C point, °C 
refraction Sravely oe Mot Other solvents 
water water 
-J7 SY ph ite Ne 4 See a 
Thorium 
t166 BUlleteysaacc cue Th(SO,)2.6H2O.... 532.26 ae ineaveratotane fel erate scteer uC aeRen (ee Reem ot Pe hc: 1.6315 6.64 ia 
t167 sulfate.... -|Th(SO,4)2.8H20. . 568.29 |monocl, prism, .|—4H2O, 42 1.88% 3.71% ia 
1.5168 
t168| sulfate............./Th(SO,)2.9H:0........ 586.31 |wh monocl...... .|2.77 —9H20, 400]..... 1.57% 6.6785 ia 
t169| sulfide.............|ThSs. 296.17 |dk brn-blk er... .|7.30% 1925-250) Wha coon fi d 200 8 hot aq reg; 
(vac) sls a 
t170| pyrovanadate.... ThV:07.6H20..... 554.01 jyel Satoh eelfpaste i i i 8 conc a 
US foe Ol SON | O11 arene |! ky: : GR i aa re 4 168.934 |silv wh met, hex... |9.332 1545 1727 i HN FiticycacccesAtt ci, Sree 
t172 bromide........ TmBr;. BORGO ern nee a tates an - {952 1440 8 | en atts Gherr asic 
t173 GHLOKIGO a. abe nee ae TmCh.7HO.. 401.40 |grn cr, deliq... 4 1824 1440 Pg OOF inn ORREY veal 
t174| fluoride.... ..|TmFs BOS Be Nes eet we has 1158 22005) iesee i i sdila 
t175| iodide. Aber) Careers ee O49:65: 9 |brt yelcrica sy suelo ae asres & 1015 1260 8 a © i Sa apes 8 
t176 oxalate..... Tm:2(C204)s.6H20. .. 710.02 /igrn-wh ppt. . rf ETO BO) evswc. cen stees i .|s alk oxal sol; 
idila 
tl177 oxide. . ../Thulia. Tm20Os... 385.87 |grn-wh powd.....|........ olden ac 00a aire lat Ca cavai-aracatat stan |lecerse erates at lfoile aay soiree sls min a 
t178 |Tin gray .|Sn 118.69 |gray, cub........ 5.75 231.89 2270 i i s HCl, H2SO,, 
aq reg, alk; sls 
dil HNOs 
t179 |Tim white... -|Sn. 118.69 |wh met, tetr.....|7.28 231.88 2260 i i s HCl, H2SO,, 
stable aq reg, alk; sls 
13.2—161 dil HNOs 
t180 |Tin brittle........... Sn. 118.69 |wh, rhomb...... ./6.52-56 231.89 2260 i i s HCl, H2SO,, 
stable aq reg, alk; sls 
>161 dil HNOs 
t181 (II) acetate......... Sa(GeHsOa)s.55..02:02 286.78. jvelshipowdl a saslecas ce ses 182 240 (sem || epemeeoraert s dil HCl 
t182 pyroarsenate......../Sn2AseO7............-..| 499.22  |flocculent ppt....].........-. AS Oeree MGien chao fae i i icone aca 
SnO2 
t183 (@Dibromide..5... 7 s|Sp Bray... spc. 2s seme 278.51 |pa yel, rhomb... .|5.117!7 215.5 620 85.2° 222.51 ~—ig al, eth, acet 
t184| (IV) bromide....... SnBrinnnee cc eceeecens 438.33 col, rhomb pyr, liq 3.34% —|31 202 sd d s acet, PCls, 
deliq AsBri 
t185| bromide chloride(tri-)|SnBrCh.............. 304.96 [col liq. (2.5118 —31 10 am Ree hil | aes |e Sa cut it Gen ics 
t186 bromide(di-) SB rede hy ccciecc cess sere SAO A ay cieten ses martes ener 2.8218 —20 65” d 191 d GQ RE Prateta de ata 
chloride(di-) 
t187| bromide(tri-) [oy 53 3° @) Lee See pore) babs <2 Pt- y fail %o [eme ne RSIS EA 3.1213 1 U5 en Saree SrA ks Ses cH pacaoun 
chloride 
t188 | bromide(di-) SnBrele...-..-.5.25-.-.| Saesde Jor-red,hex pli. ...../3.631% 50 225 8 A<80) SIRE vc Be. cates 
iodode(di-) 
t189 (II) chloride... ...-.. SnCl:. .. 189.60 |wh, rhomb....... 3.95% 246 652 83.9° 269.8'5d_ |s al, eth, acet, 
et acet, me 
acet, pyr 
t190| (II) chloride SnGlQHsO ee icu.s sok 225.63 |wh, monocl..... ./2.710156 RY ALA d d d s al, eth, acet, 
dihydrate glac aca 
t191 (IV) chloride....... SEG RAR BREET 260.50 |col liq, solid cub, |liq 2.226 —33 114.1 8 d s eth 
1.512 
t192| (IV) chloride penta- |[SnCk.5H........... A50.56. tm Oned! Cho. 6is slic. te dae ceen stable 19-56)... 62.56.55. Tn | eee rae | enact W nthereer res iets 
hydrate 
t193 (IV) chloride tetra- |SnCh.4H:0........... 332: 5G mm lODUC soto enlace encore aes slstable SG—S3ie: uct) a vecusteraiavelllhgeretegeapes cre os 
hydrate 
t194 (IV) chloride tri- SnCu SHO... 2. 6s camels 314.55 |col, monocler....|........... 80 stable G4=83ig els ecco see pil takes eae ot erie 
hydrate 
t195 (IV) chloride SnOlie2 Nise for Bey ta ee II ago Apia cient ere ae notes |b, oieeanmeeeee, olloromiréere, com. cin Mg iliatoieteies d HCl 
diammine 
t196 | chloride(tri-) Oo ee re ar 304.96 |colliq.........../2.514 —31 1) | LOR e |S. HAR arian eee | teri Hebe Et, TPR Ey 
bromide 
t197| chloride (di-) Sn©llesce eee 443.40 |red mobile liq..../3.287% |........... 297 8 d s chl, bz CS: 
iodide(di-) 
t198| (IV) chloride SnCh.2NOCI..........| 391.42 |pa yel, oct cr..... 2.60 PA01 I, 1 et ha d ¥ CET, HEARS ee A aici 
nitrosyl-chloride 
t199 (IV) chromate......|Sn(CrO,)2......-...---| 350.68 br yel cr OMG laeaasoncaee ts Ge pay oP sspravanon ged | eEntAanine| itty rei Salh ton OB OA 
t200| (II) ferricyanide..... Sna(Fe(CN)s]2....-.--- TIDOSAIA HS oer e Ale rntes sewreler Ge Alwar ane i i s HCl 
t201 (II) ferrocyanide....|Snz:Fe(CN)s........... POF PE) sr) US cae a eee ae | EPR AET eae (Eee CEPA eS Chl ee ate OOoee i i d HCl 
t202] (IV) ferrocyanide....|SnFe(CN)s......-..--| 380.64 Joi... cece eee fee eee ee eee fe renee ete eee eens i i dh HCl 
t203| (II) fluoride........|Fluoristan. SnoF:....... TSC CF Mlwhr TROMOEL Occ alo so dat ek aN ee knee etal | LEAT ene eset Pens BI reeset ard (ear ea is Rae is 
t204| (IV) fluoride........ ho heii ae neem arte © 194.68 |wh, monocl cr, 4.78019 20S aubl. | pvecrsek oan vs F, Gama [eS Sires SOc t Mas 
hygr 
$205 hydride............ Stannane. SnH.. OPP CT Beaacin- See aoe laterOmORICN d—150 = 12) Ll il Aeneas S63 .|s AgNOs, HgCh, 
conc alk, conc 
HSO« 
BOOGIE IOdId ests ce is ee eM ere cies site een ate 372.50 |yelsh-red to red [5.285 320 717 0.98% 4.03100 vs NH.OH, 
monocl need HI soln 
t207| (IV) iodide......... Slaw ones ee 626.31 Jor red cub, 2.106 . |4.473° 144.5 364.5 8 d 141.12 CS; 
6.0316 CCl; 
17.88% bz 























a LU UEEItyE EEE SEES 


B-257 
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t208 
t209 
t210 
t211 
t212 


t213 


t214 


t215 


t216 
217 
t218 
t219 
t220 
t221 
t222 
t223 


t224 
t225 


t226 
t227 


t228 


t229 


t230 











anatase. TiO 








2.554, 2.493 





Crystalline form, ; 
3 Density or 
nee Synonyms and Mol properties and ries 
Formulae wt. index of ieavity 
refraction 
Tin 
(1D) nitrates «leita Sn(NOs)s:20HsO:. .. -..-|°603:07 lcoliléaficcn. 22 ones ss osrine 
(II) nitrate, basic. . ./SnO.Sn(NOa)2......... 37.7239 “lwh ef mass; ..2 - .!|G@hrnae «sete 
CENVDCIGT AEG 3 oe ioc GEREN OBC ar ergs Geren inn aa 366.71 . ‘silky need... .\|snouaie wee 
(II) oxide, mon-..... SnOW es lestcres anal 134.69 |blk, cub (tetr)... .|6.446° 
oxide, mon-hydrate../SnO.zH.0............ Wh powder |aceraorw oa a 
yellow-brn cr 
(IV) oxide, di-...... Nat. cussiterite. SnO2..| 150.69 |wh, tetr, (also hex|6.95 
or rhomb), 
. 1.997, 2.093 
oxide, di-hydrate..../a-Stannic acid or alamorph Or Zl ne. s|s nous + suas 
“ordinary"’ stannic 
acid. SnO2.2H20 
oxide, di-hydrate... .|8-Stannic acid or .|wh, amorph or gel]........... 
““meta’’ stannic acid. 
SnO2.xH20 
(II) metaphosphate. .|Sn(POs)2........... 276.63 |amorph mass. ... . |3.38022-8 
(II) orthophosphate. .|Sn3(PO4)2....... 546.01 |wh, amorph...... 3.82317 
(II) orthophosphate, |Sn(H2PO,a)2........... 312.66 |wh, rhomb cr... ./3.167228 
di-H 
(II) orthophosphate, |SnHPOu.............. 214.67 Jer.. .|3.47615.5 
mono-H 
(II) pyrophosphate. .|SnzP207.............- 411.32 |amorph powd... .|4.00916-4 
phosphide, mono-=.. .a|SMPe. «sas ee ee ve 149.66 |silv wh -|6.56 
phosphide, tri-...... SniP sie ian QA OU) AN Ok isis arvars oceans ls -/4.10° 
tetraphosphide, tri-.../SniP3.........- 567.68 |wh cr -/5.181 
phosphorus chloride |SnChk.PCls....... BOB ae NOON Ole cr ertcmte ead aw Bc ea oe 
(II) selenide... . . SSG rack os aap 197.65 |steelgray cr......|6.179° 
(ib) Vsulfatey. nc a35.4 SS Ogre bashes: 214.75 |wh-yelsh cr powd.|....... 
(QV) sulfate. 26. .<iSn(SO¢)2.2HeO).. 0.00] 346:84 wh, hex pr,.deliq..|,.......... 
(il)isulftde:.. 5... 4 Sin Shem: ea see 150.75 |gray-blk cub, 5.2225 
monocl 
(IV) sulfide......... Mosaic gold. SnSz.....| 182.82 /gold yel, hex...../4.5 
(IV) sulfur chloride. .|SnCli.2SCly.........-.| 608.25 lyeler........... 
tartrate............/SmCsHiOc.............] 266.76 |heavy wh powd..|.... 
CUD) telluride? cine an HON Grays csce se se | edOseo pray er. ..o. nse o16c4e 
NV neared) cfc = ASD LO8) corte eraas ce an woh 373.89 |blk, floce ppt... 
Titanic acid, ortho-..|a Titanic acid. H2TiO«.| 113.91 |wh. 
Mitanivm. ho. s. a5. 4 Ab 47.90 |a@ hex, tr B cub 4,520 
838, silv gray 
boride, di-........../TiBz. 69,52) hex. 22 it decoy 2k 14.50 
bromide, di-........ MLB P92 pitas tga dyay 207.72 |blk powd...... 4.31 
bromide, tetra-...... PRBS eet as she saree ets 367.54 Jor yel, deliq.. 12.6 
bromide, tri-........|TiBrs.6H20.... 395.72 |redsh-viol or dk 
blue cr, deliq 
CANORAG fees craiscivia ita HMO tiinic Ph kmeerim tani x 59.91 |gr met, cub..... ./4.93 
chloride, di-........ WL) OS eaaee en 118.81  /lt br-blk, hex, 3.13 
deliq 
chloride, tetra-....../TiCh. 189.71 /It yel liq, 1.61! . |liq 1.726 
sol 2.06 77% 
chloride, tri-........ Ti@lscenah esa anes 154.26 |dk viol, deliq.....}2.64 
fluoride, tetra....... TiFs 123.89 |wh powd, hyer. . . /2.79870.5 
fluoride, tri-......../TiFs 104.90 |purp-red or vit... |3.40 
DY drie sey scans tS Cerreey feee 49.92 /gray powd...... .|/3.912 
lodidé, dis... ..s05 40 CAC I OEES PICO 301.71 |blk, hygr.. 4.99 
iodide, tetra-........|Til«. 555.52 |red, cub {4.3 
MUUFIGG nee says sce ak MLN perc Ateaiabadcitcess at 61.91 |yel-bronze, cub. ..|5.22 
oxalate............./Tis(C20«)s.10HsO......| 540.01 lyel pr..........-|..-.c000- 
GXIdO, dintia.c curt Nat. brookite. TiOz....} 79.90 |wh, rhomb, 2.583,/4.17 
2.586, 2.741 
oxide, di-.,........./Nat. octahedrite, 79.90 /br-blk, tetr, 3.84 


780 


Melting 
point, °C 


—20 

d >100 expl 
d 50 

d 1080% 


stabl >100 


d 

<415 d to 
SniP3 

d <480 


subl 200 
861 


.|>360 (SOz) 


882 


d 600 


. (37 


ld 


1675 


2900 
d >500 
39 


115 


3140+90 
subl He 


—25 

d 440 

>400 
(pressure) 

1200 


d 400 
600 





Boiling 
point, °C 


d <40 


230 

4820 

d 475 vac 
136.4 
66018 


284 (subl.) 





Solubility, in grams per 100 ce 


Cold 
water 


sd 





red 8 vit i 








Other solvents 


sa, alk; sls 
NH.CI 

d a; alk; s alk 
carb; i NHsOH 
d KOH, NaOH; 
i aq reg 


sa, alk, K2xCOs 


ia, K2COs; 
sol alk 


8 conc a 
s HC]; i HNOs 
d HNOs; i HCl 


d fixed alk hydr, 
HCl 

d HCl, HNOs, 
aq reg, alk sulf 
s H2aSOu 

s eth, dil H2SOu, 
HCl 


-|d HCl, alk, 


(N Ha)2S 


./d alk sulf, aq reg, 


alk hydr, PCls, 
SnCh;ia 

s eth, bz, CS:, 
ethyl acet; d 
HNOsa 

vs dil HCl 

d alk sulf 

d dil a, alk 

s dil HCl, dil 
H2SO,, cone alk 
sdila 


s abs al, abs eth 
vs al, acet 


s aq reg, HNO: 
sal, i eth, 

chl, CS: 

s dil HCl, al 


vsal;s HCl; 
ieth 

s H2SOx, al, 
CoHsN; i eth 


d alk; 8s cone 
HF, cone HCl 

sl s hot aq reg 
+HF 

ial, eth 

s H2SO,, alk;ia 


s H2SOz, alk;ia 
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Crystalline form, ewatty oe Solubility, in grams per 100 cc 
No. Name Synonyms and Mol. properties and anen Melting Boiling 
Formulae wt. index ot si point, °C point, °C 
‘ gravity Cold Hot 
refraction Other solvents 
water water 
Ss Ht +t _ + — ——— eee 
Titanium 
t253 | oxide, di-..:......../Nat. rutile. IiQO:....... 79.90 |col, tetr, 2.616, 4.26 1830-1850 |2500-3000 |i i 8 H2SO,, alk; ia 
2.903 
254 oxide, mon-..... PIO. 55 ; ieee ant) 68.90" Tvel Dik, privy... 4-08 1750 >3000 . ...{s dil HxSOu; 
i HNOs 
t255 | oxide, sesqui-.......|Ti2Os... : : .| 148.80 |vlt blk, trig....../4.6 2130 d as Bob i s H2SO,; i HCl, 
HNOs 
t256'| ‘phosphide........°./TiP...... Gheve)| ©e8¢ IRTaY, MObts...4.. “5.96% weary ; Sih i ia 
CDOT N) MAMAS fede ahs = oe Tio(SO,)s. . . ..| 383.98 [green powd......|.. ‘eae ; ‘ valk i s dil a; i al, eth, 
cone H2SO« 
t258| sulfate, basic......../TiOSO« ... .| 159.96 |wh or sl yelsh ety) Sole Agios al ae : nid Soon nae 
powd, 1.80-1.89 
t259 | sulfide, di-.... -|TiS: eee es | VOUBC ree sic cits oveee to .|hyd sl din steam|d HCl; s dil 
HNOs, H2SO« 
t260 | sulfide, mono-......./TiS. ; ...| 79.96 |redsh solid...... ./4.12 Te Beri tll eee Font ........./8 cone H2SO«; 
i HCl, HF, dil 
H2SOs 
t261| sulfide, sesqui......-|TioSs...... ...| 191.99 |grayish-blk er... .|3.584 A eee eaves beet a Alt i s conc H2SOu, 
conc HNO;; i dil 
H2SO,, dil HCl 
t262 |Tungsten.. = yeh rats Wolfram. W. . .| 183.85 |gray-blk, cub.... 19.35, 3410 +20 5927 i i v sls HNOs, 
H2SO,, aq reg; 
s HNO:+HF, 
fus NaOH+ 
NaNO;; i HF, 
KOH 
t263 arsenide............/WAs:.. We cece el OOOsOO Mi LE CIs nis rk on ee 6.918 dred heat ye acces Sih cesnaes ei not FINOs, 
hot H2SO« 
t264 Ibonide. GE... sss Nig SURE Sa Rare eee ..| 205.47 |silvery, oct. .....|10.77 2G 2900' SU ere Aas ete i i s aq reg 
t265| bromide, di-.......-|WBr2. . Bs Ot seine 343.67 4|\bi-bik need 3c. c|haess. me. -4 400 Fe Bal teen es d SEES) nonce 
t266 bromide, penta-..... WB ricsce eoren ota 583.40 |vlt-brn need, Pranucretnemecns 276 333 d posus se se Sabscal, chi eth; 
hygr alk 
26d promide, hexa—.. . 5. PW Dies < cic ens eee st 663.30 |bl-blk, need..... ./6.9 EV lg OR te ne: i d s abs a, eth, CS:, 
NHsOH 
t268 RENN yg alent = 5s BH Wess woes. oft ae sce ace 19586) Giblky extn ace nies 15.6318 2870 + 50 6000 ie seen aeere s HNOs+HF, 
aq reg 
t269 (de FCATDIEC.. 52 os NWO nose reec an aapnieoeesed Di, hex... oh. 17.15 2860 6000 i ........-./8 HNO3s+HCl 
t270 CALDONG wc ee WYO) ent rensracis tens ae 351.91 |col, rhomb cr... .|2.65 d~150 175766 i i s fum HNOs3; v sl 
s al, eth, bz 
t271| chloride, di-........ WG shen tes cece aa od 10 STAY PADLOFDN aig |O4SOr 0 Wk cccsatads roca tel cee ay REA. 5 creteaen |e retienereen ner i earmte tite 
t272| chloride, hexa-...... NG lemeee eer ce een yf) 800:57 mildiciblyncub later rc. 3.524 275 B48:7 Mats Nl dso s al, eth, bz, CCl; 
vs CS2, POCI 
+273.) chloride, penta-...--|WCls. ....06 25 eee ene 361.12. blk, deliq........ 3.875, 248 2I5:Gin 0 Wisse d to W20s|v sl s CS: 
t274 chioride: tetra. oe. =| WCla... 200+. 00's 620.00 ieray, deliq...20.. 4.6247. Cc i Ane (|) opeerae ae cote | boteseesec 
t275| fluoride, hexa-...... Wie. va; com. cble ...| 297.84 |col gas, or lt vel |liq 3.44 2.5420 17,5 d d s alk 
liq gas 12.9 g/l 
E270) | FOCKGG. SA oo 43:8, 0 Wikies in ae eee 437.66 |br-gr, amorph.... 6.799% a ee BG enter arts i d s alk; i al CS2 
t277 | iodide, tetra-........ Wilasctit- cata ccar 691.47 \blk, or... .. 5. 5.238 (1 tie eh bea i d s abs al; i eth, 
chl, turp 
t278 nitride, di-.........<. NN ors eters a, oe scaty ene eet DVT S67 a DUR a CUD nn cute tact iter ete above 400 tiilig cc en ens d te nD Whoo ere cee 3 
(vac) 
t279 Oxidev aie ksh MWe Meret shea elanae 215.85. br: €ub: 2-0 8..-/12.11 1500-1600 |ca 1430 i i sa, KOH 
(in N2) subl 800 
t280| oxide, pent-......... Mineral blue. 427-70 ~\biue-vit, triel ). a). settee ahs subl 800- ica 1530 i i ia 
W:20s or W10n or 900 d 2000 
911.39 
t281 GXIdG, tia. 2) 5 ss 41 Nat. wolframite. WO;..| 231.85 j/yel, rhomb, or 7.16 WATS Oe tT Ff lay eee ee i i s hot alk; sls 
yel-or powd HF;ia 
t282| oxydibromide, di-...}/WO2Br...........--- Sr5G1 “ined, primase 04 ils ensues eee Fe ae | eee eee ce einer 3) eee we card oe. nee 
t283 | oxytetrabromide.....]WOBn.............-- 619.49" Wbik, delig 50h ren ee 277 327 d di Pe 
t284 oxytetrachloride..... WH OC]ianE cnet aie B41:66 ‘ised need. ice aire eee 211 227.5 d d s C82, S2xCle, bz 
t285 oxydichloride, di-..../WOcCh...............| 286.75 [It yel tabl.......]....-..5-.. DGG. BB Atereator cess 8 d ial; s NH.OH, alk 
t286 | oxytetrafluoride-..... WORM ey eee oes: STSes Neol pl, bye: chili ae as ee 110 187.5 re ae) eee ee, sl s CS2; i CCl 
t287 | phosphide.......... Ree tears oy ca eee 214.82 |gray, prism...... Spe” Rs eee, ar 5 See cod cuties i emcare e Rte s HNO3s+HF; 
i alk, HCl 
t288/| phosphide.......... LWiePas mee tccie on ahaa. 245:80" “|bikvers. 22... 4/008 d SRP eo st i i s HNO3+HF, aq 
reg; i al, eth 
t289| phosphide.......... WPienre nee omen aG 398.67 |dk gray prism... .|5.21 0 Woks F lenthart ke dices’ inacmea ted .e sees vl fas Naz Os+ 
NaNOs; i a, aq 
reg 
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Crystalline form, Denlieyor & 
Synonyms and Mol. properties and iene Melting Boiling 
No. Name Formulae wt. index of arly point, °C | point, °C 
refraction pater rater 
Tungsten ; : 
¢290'|, wilicide)......... 2.0045 Weis age ee ecateressts 240.02 |blue, gray, tetrag.|9.4 above 900 | oss :smaes « i i 
t291 sulfide, di-..........|Nat. tungstenite. WS: 247.98 |dk gray, hexag.. .|7.5!° ALSO Vilicecs ne ices Te 0 reore ees 
t292| sulfide, tri-......... WV Sa cunierthestanye ser aehe oats 280:04 {choc brn powd...|- «ccc. casa. ee cb ee efor ene ea oe sl s 8 
+293 |Tungstic acid, meta-.|H:Ws0u.9H20......... 1107.55 |col, tetrag...... .|3.93 dO) | Niadacisiossss 88.572 111.8745 
t204 |Tungstic acid, ortho-.|H:WO......... 249.86 lyel powd, 2.24.. .|5.5 —H20, 100 |1473 i sls 
t295 |Tungstic acid, ortho-.|H:WO..H20...... 267.88 lwh voce « HoWa | h. satec Tate Ose) ANacaerecs 
at 100 
ul |Uranic acid meta-....|Uranyl hydroxide. 304.04 |yel, rhomb, or 5.926 —H20 fi i 
H2UO«(or UO2(OH)2) powd 250-300 ! 
U2 Uranium: :..c66e0.s o(Werees case de ee eras ss 238,03 leilvery, cubic, 19.05+ 1132.3+0.8 |3818 i i 
radioactive 0.02% 
u3 boride, di-.......... UB:. 259-65) hex ecorseasiates ale. O PEGG SU iucictstherelitess wills pre tayevn > wie ars hele rete 
u4| bromide tetra-...... MBPs etiiawies eit tiel tes 557.67 |br leaf, deliq.. .. .|5.35 516 79270 vs vs 
u5| bromide tri-........ UBrs 477.76 |dk brn need, hygr|6.53 730 volat S| Bienen 
u6 dicarbide........... UC:. 262.05 |metcr...........{11.28'6 2350-2400 (437076 d d 
u7'|' :chloride; pentans 0-0 (UCI... oes eaten 415.30 |dk green, gray 3.81(?) d 300 a haere 
need, red by 
trans light, hydr 
u8| chloride, tetra-...... WG gntoutesen oer 379.84 |dk grn met, cub |4.87 590+1 79270 vs 8 
oct, hygr 
UO lMohloridetriese.e.ulUChiw chase cs scsee 344.39 |dk red need, hygr |5.444 SADE | ilies tears 8 s 
ul0| fluoride, hexa-...... UF s. . 352.02 |col cr, deliq, 4.6821 64.5-64.8 56.278 QS Po- Wis darterhyetice 
monocl 
WET meANOTICE Wetra= che oa Rass cepts scerraiy, ates 314.02 |green, tricl need. .|6.70+0.10 |960+5 vals 
ul2| fluoride, tri-........ UF3.. 295.03 |blk cr or fused...|.... d@above®> | iisckass coker Ba Mian ce wems 
1000 
MUS POY GIGO: cine nesses ODS Piece Seeceeencn oer 241.05 |bik-brnipowd,.--|10:905 9 j2........4- fi i 
wie hydride 2)... .25.3% Dis ret pee aon 241.05... Iblk powd, cub..../11.4 99 je. .cesnasts Pe et) ema 
ul5| iodide, tetra-........ OP riinc cee eerie ere NO 745.65 |blk, need........ 5.68 506 759 8 sd 
ul6| nitride, mono-...... Of x Radeon eine tO 252.04 |br powd...... 14.31 20 2690S BO Weve aes dls hese wd con ee 
WET | coxide,'di-t.)...0.5-05 6 WU Ost ecciate chvteigescreconiars 270.03 |br-blk rhomb, or |10.96 2500) saa Viherce Meteors i i 
cub 
WLS Oxide; peer. coc. el UO Os SEOs. oye.si5 oe eens 338.06) ipa’ yel or, hygr.../|:.-20. 22.8 STEAM ie oes cen 0.0006" /0.008*” 
ul9/ oxide, tri-.......... Urany] oxide. UOs..... 286.03 |yel-red powd..... 7.29 oe, ee tl cocemece ee Tee. bee aes! 
u20| tri-oxide, oct-....... Wi sOg nen ee ot ene 842.09 olive green-blk.. .|8.30 ae E200 to? Tes cous oe i i 
UO: 
u21 (IV) sulfate.........]/U(SO«)2.4H20.........| 502.21 |grn, rhomb.... .|—4H20, 300}.........../23u gs 
(anhydr) 
u22 (IV) sulfate........./U(SO«)2.8H20......... GT 4ZS NS et acatre este rera ssl |laeie eaves’ saa’ d 90 ae vee ss ref Doe 58.262 
u23 (IV) sulfate........./U(SO«)2.9H20.........| 592.20 |grnsh, monocl....|........... —7HsG) 230) —9H20 red fin. si ls oso wR 
heat 
u24| sulfide, di-..........]/US2..................] 302.16 |gray-blk, tetr. .. .|7.96% >1100 oxidizes id ie Pl crore nie 
u25| sulfide, mono-.......J]US..................] 270.09 |blk amorph powd |10.87 MHOVE BOOT Wi tadrw so as vile Ge ce bits Ath nee 
u26| sulfide, sesqui-...... Usd ccttica denn adel ORR NORE ORS OMAED LS. 5 ona acre fo U Bodaids sw waae allocates cenieein yee 
need 
u27 |Urany! acetate. ......|UO2(C2H202)2.2H20....| 422.13 /yel, rhomb..... 2.89318 —2H:0, 110/d 275 7.69418 d 
u28| benzoate........... UO2(C7HsO2)2......... BLP 2Golvel POW ies bien elle ads acuneces cabs al An civteters ate WLR Selec ue 
u29| bromide.;.......... UO2Bri..............-| 429.85 |grn-yel need, hygr]........... INS /s no VENTED SN AOR eo. “Wont 
u30| perchlorate......... UO2(ClO4)2.6H2xO......| 577.02 |yelecr,deliq, |........... DO BRIO [Wx 00s % Supe ehoemeetles cn eeeke 
rhomb 
u3l chloride....... OMG Marais aan) rsa tasleva arated || AOLOS'- | VOly COME: oGrsarala ail letietece ee tora 578 d 32018 vs 
USZ iin formaAteni cs iess ed UOx(CHO:)2.H20......| 378.08 yell, oct......... .|3.6951° mo sO) VIO: | eens “Gb ne A Se ot 
u33 | iodate ol UOS(TOs)§s ccc ected! GLO. Sorevell rhomb ¢.ci.0.s 5.2 BHO ark P Aicsetecaronritare 8 8 
u34/ iodate .]UO2(10s)2.H20........ 637.85 |aprismatic, stable,Ja 5.220% = |... 20.0... 6 foc c eee eee a 0.104918)......... 
8 pyramidal 8 5.05218 80.121418 
u35| iodide WOsls sae sas ccSamenes Ve ARS FA: Cr ee ee GS MwBibee | Whrdues ei wins cAI G-< eee 
36)! niltrates ccs. e eines UO2(NOs)2.6H20....... 502.13 |yel, rhomb, 2.80718 GOBd 100) HEB sistem © 60 
deliq, 1.4967 
u37 | oxalate UO2204.3H20........ 4Y2.00) ASO Gr steer bch civil ow -wes-orrean aie as FRO ML) iho Soy cee rersyone ta 0.84 3.3100 
u38| phosphate, mono-H .}|UO:HPO«.4H20....... ASS.07 dolly Cetra, ss. < [gases miazice, illo» UMA lee roars ers i i 
u39 |} potassium carbonate. |UOzCOs.2K7COs.......| 606.46 lyelor...........Je......000. =C0s;, 808 |i toe 7.46 d 

















Solubility, in grams per 100 cc 


Cold Hot 


Other solvents 





s HNO:+HF; 
i aq reg 

s HNO:+HF, 
fus alk; i al 

8 alk 

110.76%- eth; 8 al 

s alk, HF, NHs; 

i most a 

8 alk 


s a, alk carb 


8 a; i alk, al 


sd al, MeOH; 

i bz; 8 liq NHs 

dal 

i al; d dil inorg a 
s abs als, a acet, 
NH.CIl; d ac a; 
i bz, eth 

s al, acet, ac a; 

i eth, CHCL 


s MeOH, acet, 
glac acet a; i eth 


dal, eth; s CCh, 
chl; i CS: 


.ji dil a, alk; s 


conc a, conc alk 
v sls dil inorg a 


i al, acet, liq 
NHs; sls dil 
HCl; d HNO: 


i HCl, H:SO« 

s HNOs, conc 
H2SOx 

d HCl 

s HNOs, HCl 

s HNOs:, H:SOu 


sdila 


ial; sdila 
s dil H:SOx 


s conc HCl; d 
HNO; vs al 

i HCl, HNO: 

s+O aq reg conc 
HNO;; i dila 


s al, amyl al, eth 
sl s form a; 0.7418 
MeOH, 2.37% 

acet 


sal, eth, bz 

v sal, eth, aca, 
acet, MeOH 

s inorg a, alk, 
oxal a 





s HNOs, aq 
NarCOs;; i ac a 
ial 
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Crystalline form, easier on Solubility, in grams per 100 cc 
No Nainis Synonyms and Mol. properties and in Melting Boiling 
3 Formulae wt. index of PEs. point, °C point, °C 
refraction arexity von Hot Other solvents 
water water 
‘a ined pail i 
Uranyl | 
u40/| sodium carbonate. . .|UO:COs.2NarxCOs...... GER O2 A VOLiOnrinnosiig es Pel hie sree OI tees Kline anvnade nas al ae OOS ae eae i al 
Hell) @GtO r,s secs es UO2304.3H:0.........| 420.14 |yel-grn cr....... ./3.2816.5 ME LOORRS BN iris casiretyl 20.516.6 22.2100 24.3" conc H2:SOq; 
304 conc HCl 
u42| sulfate..... 12CUOsSOn).7 HO. ..... 5) S5B29 fyBliic.ccececces WE OM Es Sctssssera cers sl s ee ./s H2SOs 
u43 MIRAGE Ss: oot socks WS od Boone Frees 302.09 |brn-blk, tetr. OO SOSOO RN, gop tiest areas sl 5 sd s dil a, dil al, 
(N Ha)2COs; 
i abs al 
AO MUL COs rttias arse veins UO:80;.4H:0....... SOP LO: WDR= GCs ON narstechsneol ly amivirveron vias keine ers bxiioe ere ..|s H2SOz 
vl |Vanadic acid, meta. .|HVOs................ OOD Ba cl POL RG cota prema acs lee aaah aati ae ns igees Le cee Nhs asaces .|s a, alk; i NHsOH 
v2 Retrase oes a ccis cen PTaVaOaiee Gara sie’haleisee 381.78 |bramorph....... eR Bebe oz Waaas etl cheehpenn geben el [Vetta farte: Sees eae | AO ee ee sa, alk, NHsOH 
Fa MELA NURIA occas Hie Vance a Merecretorere sort 50.942 |Jt gray met, cub, [5.96 1890 + 10 ~3000 i i s aq reg, HNOs, 
3.03 H2SOu, HF; 
i HCl, alk 
v4 Orde: Giee sos caer Od canine es moc ese PasOGin BOL s) vinutnetrentciet 5.10 Agee ee S| (CERRO Teeas (Orr ee ot nein tren Se oamews Se 
v5!| bromide, tri-.......- EBPs i. css aie sees 290.67 |grn-blk, deliq. .. ./4.0018 d) ie mate Picci ce cans ear ilcexsmenine sal, eth; i HBr 
eBilmcarhidesnticas fa UVOr or ccbceacen ume 62.95 |blk. cub......... 5.77 2810 3900 eteemitieel | eee 0) s HNOs, fus 
KNOs; i HCl, 
H2S04 
v6| chloride, di-........ Ni 6) BS Gee Seen ete 121-85: jern, hex, deliq...(3:23% ks amveapeee Mer en sd sd s al, eth 
v7 ohloridentetras; 5. ssf VCle dips 6 vcs ais nicieyeve.t 192.75 |red-br liq....... .|1.816% —28+2 148.5755 Binge ame | nan teas s abs al, eth, chl, 
acet a 
VS lmihlondetitins < cc... I MOLac = gteedeesid rns aaa 157.30 |pink cr, deliq. . . ./3.0018 biome mene Clisalas ce ea sd sd 8 abs al, eth 
v9 fluoride, penta...... Miblestobticc.s sac cater NA OS's alten wore oie sats ace DAS § 67 pL |S Se ee ee DTD ee rseWleatell eect eyneeeae sal 
vl10| fluoride, tetra-...... VF... 126.94 jbr yel........... 2.975% mle ail bare See re oe eres er re s acet; sls al, chil 
vll| fluoride, tri-........ MPG chet ec astateent 107.94 |grn, rhomb...... 3.36319 >800 subl ee | Mecret eee- s al, chl, CS2 
v12 fluoride, tri-........ VF:.3H:0 16008 dk er rhomb ye... |). aces ore —~—3Hs0, 100), cca os 8 ved i abs al 
Vid;| (iodides di-.. .. ... anay: Wiles rpitne <i is ucts 304.71 |vit-rose, hex..... 5.44 WOO-8O00 ns | iieerscahene Sept |e ccm ial, CCh, CS:2, ba 
subl vac 
vl4|_ iodide, tri- Wills: O EsOe. coro cess bleed 53027 Sie leror, Geligys.. Nis-8)|eneive cee somes oan Weel Ulcer ares Wig ep locke ucatens 8 al 
WAG) Mithde.. ew. cach om WIN naan thes autececue 64:95). bik, cub... <6 0.5. 6.13 2320 5s ee | oarsmen ays ie i) (epereeree tr sl s aq reg 
vl6| oxide, di-........... Vanadium dioxide. 66.94 lt gray cr........|5.758"4 igo aerate Lissette i i 8a 
VO (or V202) 
v17 oxide, di- (or tetr)-. .|VO2 (or V204)......... 82:0F ea bitersnicn = sacers 4.339 19674 ) pS Sean i i sa, alk 
v18| oxide, pent-......... WsOsec a stpctrecc sss os 181.88 |yel-red, rhomb, [3.35718 690 d 1750 OS ae |S oermrcnees 8 a, alk; i abs al 
1.46, 1.52, 1.76 
v19| oxide, sesqui.......-|Vanadium trioxide. V:O03| 149.88 |blkcr........... 4.87, LOVOROE Piece cape o sls 8 s HNOs, HF, alk 
v20 l= oxybromides.-0.. <i VOBrs. sche fesse ety 146.85 vit, oct.......... 4.0018 ASO ee onsen Walls Pal Stereo s acet, anhydr 
eth, acet 
v21 oxy di-bromide......;/VOBr:.............-. 226.76 ‘|br powd, deliq.: <<). 00.252 oo0- GSO M Wises arueeeee tea MAM lacie acer en erscuticns Ararat O, Fue 
v22| oxytribromide....... VOBratcerc ce ahakess 306.67 |red liq.......<°; 2.933145 d 180 130100 lM boicsrar ae te logs cuckoo Rig nc 
Woo) OXyCHlOrne..< <5 - 55.7] VOCUS es vee serena x 102.39 |yel brn powd... .|2.824, 3.647|........... 127 We mela lel learatie RarA te ea vs HNO; 
v24| oxydichloride....... WONG bere icyavcle sre eieeie 137.85 |grn, deliq........ 2 SStE TT teen b (esa nee Baas eee Oe a Brcotens s dil HNOs 
v25| oxytrichloride....... (WOCNS ore votes sana asanciata 17330) F iyel liq? secures 1.829 —77+2 126.7 0° @ Berton cere sal, eth, aca 
v26| oxydifiluoride........ VOR Setter costes oases AOE OSI vel. .c. sca wete hate 3.39619 PPR YS hor eeea a] ne altace tare sl s acet 
v27| oxytrifluoride....... WOR SS eee ects Gena 123.94 |yel-wh, hygr..... 2.45919 300 480 UTNE IS | a aoe epee ean it 
F280) GGG dies oo ests | MOIST ecole s cae atwne 107.11  lsieb prt. ta. BADER OW NEE rye steel tna uareene i i s HF; i al, eth, a 
v29| (dl-)silicide......... Visine ceo ncectes ees $20:07  lsily Wh Pres jites IDABB TO NCE. ahaa ils ch cdeoeane i i s HF; ial, eth, a 
v30| sulfate VSO..7H20..... Z78AL vit: monoclis..c01 s/w eee Qin (aire why f il\c.csora. ct Us lepers eal Actors wiceeccst lane Se ee 
(hypovanadous) 
v31| sulfide, mono- or (di-)|}VS (or V2S2).......... 83.01 |blk pl (exist ?).. .|4.20 ED | PRCRRE MISC eat NEUE PRON aa saat, s hot H2SO,, 
HNO;; sl s KSH; 
i HCl, alk 
v32| sulfide, penta-....... Waser ie hie. Glace 262.20 |blk-grn powd..../3.0 de MeO bsshansoadas ie Nester ene a s HNOs, alk sulf, 
alk 
v33| sulfide, sesqui- VaSeriee ten owisarareeete 198.08 |grn-blk pl, or 4.72" 600 Miwracencranrs ee ARIS crore s alk sulf; sl s, 
or (tri-) powd alk, HCl, HNOs, 
H2SO. 
v34 | Vanadyl sulfate...... VOSOgEstE oan deenne 163.00 MD eee eens bee ORE i S| PR es cilloeita nS it le dl | PR iar ts (Roe Rn ee ea 
WAL TW @ber so: cece ose cccieias HO cc btias cities 18.01534|col liq, or col hex |liq 1.0004 0.00 LOOOOF MRR 8 F8 ea ea Siar aesaene s al 
cr sld 0.9168° 
w2 |Water heavy......... Deuterium oxide. D210 .|_ 20.03 {col liq or hex cr, 1.105% 3.82 101.42 % ~ © al; sls eth 
1.338447 
w3 |Wolfram............ COL, RRP ae et A FES, SORE Sd |S RR oe ks CHEE Ome occa ack oid |e Ge, Clneecn ME ERR RCS cick Rc cecal Wait at nal Pais ats Sioa oes ear 
XP Memowiescsccsnciencees Oona eeooy scnayaut| VP LOIE3O!. |col inert: gas:s..7.,.1. gas 5.887 g/l|—111.9 —107.14+3 |24.19, [Se CRs || earerer tonnes ctor o.n 
+0.009 11.9% 7.12% 
liq 3.52-1 
solid 2.7 -140 
yl|Y¥tterbium.......... Dd ation acirstineecanoer 173-04 \euboc sees 6.977 up to |824 1427 | mealieddiedie | area ee sa 
789 
6.54 above 
789 
y2| (III) acetate........ Yb(C2H02)s.4H20..... 422.24 |hexpl...... 2.09 —4H20, 100]........... vs Vi \evaudthagautarkics Onabegeg 
y3| (II) bromide........ YbBrys-c acne ERICA See oie an Bole 5.91% 677 1800 8 8 sdila 
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Synonyms and 
No. Name Formulae 
Ytterbium 
y4| (III) bromide.......)YbBrs. 
y5| (II) chloride........ ASN WP aco earavate achat 
y6 (III) chloride......./YbCls.6H20........... 
y7 (II) fluoride........ YbF: 
y8\| fluorides... .c-0e0.../¥bFa 
yOll! “(Il)iodide> 4... .- IVD Dare sastihftacsnaticreniios 
VAIO LIL) MOCIACs rnc DLs tiene aye ae 
yll (IIT) oxalate........ Yb2(C204)s.10H20 Pacirecos 
yl2| (III) oxide.........]/¥tterbia. Yb:O:....... 
yl3| (III) selenate....... Yb2(SeOu)s.8H20....... 
yl4| (III) selenite........ MN BSeOg ec a nines oats 
y15| (III) sulfate........ Wh2(SOD ae is oe ceed 
yl6| (III) sulfate, Yb2(SOs)s.8H:0....... 
octohydrate 
yl7 |Yttrium............. Py Oye rene thie Pnee RP WeneR 
yl8| acetate...... . .|/¥(C2HsO2)s.4H20...... 
yl9| bromate .1Y(BrOs)3.9H2O........ 
y20| bromide............ WARS Eg Spey etae ts tar vey teacine 
y21| bromide hydrate. ...|/YBr:.9H20........ 
y22| carbide........ WC aircentascenieslt ee 
y23| carbonate........../¥2(COs)s.3H:0........ 
VAS erchion dey... oc XK Olas ant tc tacn dane 
y25| chloride, hexahydrate/YCl:.6H:0....... 
y26| chloride, VC sOGs ccc ceca ae 
monohydrate 
VSTi 1) fluoride: ticc.....c4.0% Wheat. a ee 
y28| hydroxide.......... INK OED) sores nec ce 
y29| iodide......... ID @ Caine aceasta ai Re 
y30| molybdate..........|¥2(MoOs)3.4H20....... 
y31} nitrate, hexahydrate.|Y(NOs)3.6H20......... 
y32| nitrate, tetrahydrate.|Y(NOs)3.4H20......... 
y33 oxalate............./Y2(C2O«)s.9H2O........ 
VOR WOXINO Me otis ce iineied Wttria. NaOs: piesa ccs e 
YOO) silinte acta ninsic. os e|Wa(SOOacinrnscre cece. 
y36| sulfate, octahydrate .|¥2(SOx)s.8H.0......... 
W574 BMG tas cst aSes cimtace vec n cack ‘ 
y38 |Yttrium hexaanti- — |[Y(CuHuN0)«(ClO,)s. 
pyrine perchlorate 
y39| hexaantipyrine (Y(CuHuwN20)s6lIa..... 
iodide 
MU ZAM heads dices 02 ai6 0:04 i cto nae vaieats as 
s2| acetate............./Zn(C2HsO2)2.... 
#3| acetate, dibydrate...|Zn(C2HsO2)2.2H10..... 
74| acetylacetonate.....|/Zn(CsH7O2)2.......... 
z5| aluminate.......... Nat. gahnite. ZnAlOx. . 
s6') emide...3...5.; FIZOCN Ha) se iisx cad sine 3 
17! antimonide......... aS Dates kita hose 
28| orthoarsenate........|Nat. koettigite. 
Zna(AsO4)2.8H20 
59 | orthoarsenate, basic. .|Nat. adamite. 
Zn3(AsO4)2.Zn(OH):2 
z10| orthoarsenate, ZnHAs04.4H20........ 
hydrogen 
zll|] arsenide........ HZOsAgs warden ania puta 
£12) benzoate,........, .|Z2m(CrsOa)s. ...- er ves 
SIS! DOretes.. ttn a sak BZN0O.2BrOso ee sc ced 
z14| bromate............|Zn(BrOs)2.6H20....... 
£15} bromide............ ZoBr>... . 


—— | eee 





Mol. 
wt. 


412.77 
243.95 
387.49 


211.04 
230.04 


426.85 


553.75 
790.29 
394.08 
919.08 
726.95 
634.26 
778.39 


88.905 


338.10 
634.76 
328.63 
490.77 
112.93 
411.88 


195.26 


303.36 


213.28 


145.90 
139.93 
469.62 
729.68 
383.01 
346.98 


604.01 
225.81 


465.99 
610.12 
273.99 
1516.60 


1598.96 


65.37 
183.46 


219.49 


263.59 
183.33 

97.42 
439.61 
618.08 


573.34 
277.36 
345.05 
307.60 
383.35 


429.28 
225.19 











Crystalline form, 
properties and 
index of 

refraction 







grn-yel cr........ 
grn, rhomb cr, 
deliq 
It yel, hex cr..... 5.40% 
gold’ vel’ Grsscah edie eae s 
ON OP ee ete 2.644 
OO ceca came sere 9.17 
hex pl. 3.30 
COM OP siizcee is acess 3.793 
pa gt a ereercteieres ee 3.286 
gray-blk met, hex |4.34 
CO Witton ot ate 
[5a 3) Patient ae eee Sai 
deliq Seg) EN oe eet 
coyitablodeliqu...:0..... 2... 
yel., microcr.... .|4,1318 
wh-redsh powd...| _......... 
shiny wh leaf... .|2.67 
redsh-wh, rhomb, /2,1818 
deliq 
COLOR etree yan. Se 
gelatin. «cee sI4 OL 
wh-yel gelator |........... 
powd 
wit) Cr, Gog. tan alc... omer 
grayish or yelsh, 4.7910 
tetr pl, 2.03 
col, redsh cr, deliq/2.68 
redsh-wh pr...... 2.682 
whiter pow sit). \|'. Soci arenes 
col-yelsh, cub or {5.01 
powd 
wh powd......../2.52 
col-redsh, monocl,}2.558 
1.543, 1.549, 
1.576 
VOlsgt DOW ae fo wcll cdneydeente ad 
Col Ox Oks xntonniooue denne 
SOLON scien nthe AI a ee ehore ce 
bluish-wh met, hex|7.14 
col, monocl..... .|1.84 
col, monocl, 1.735 
8 1.494 
DB os Aoi ster ile. ork f 
cub, grn 1.78... . |4.58 
wh powd, amorph/2.13% 
sily wh, rhomb pr. |6.33 
monocl, 1.662, 3.30915 
1.683, 1.717 
col, rhomb...... .|4.47535 
Wiis PROM es h6 lle ce eer. 
met-gray, tetr... .|5.528 
wh powd........ Sona 
wh tricl cr, or er 4.22 
amorph powd powd 3.64 
wh, cub, 1.5452 . ./2.566 
col, rhomb, hygr 4.201% 





np 1.5452 
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Density or 
spec. 
gravity 














Solubility, in grams per 100 cc 








Melting Boiling 

point, °C point, °C 

180 
1052 2380 i i 
1157 2200 i i 
780+4 1300 d(700) |s 8 

vac 

d 700 d 8 8 
Rie Gussstera cereale O:000S SA rss ee 
Li SPresttneste creel racy ees i i 
Site diwie neice Nose tenes sd 8 
Ph SORIRES PR Lh EC BR Aer i Beton deers at 
i900" aise sce wee 44,20 4,710 
Rib saveheavatng echt cEietaeceebe ree 35.9% 21.1” 
1495+5 2927 sld d 
Rn scxorniti) (Me Siin cents once gem Ne 9.03% 
74 —6H:0, 100/168 |... 2. 220 
OOS ae ienraseatert acts WS Bae stints 
Rec pr ceca ik eet Vere ee cen ir eee vs cece c ess 
Piecactacrccer) lpi ere a curs d Sr ic 
721 1507 780 826 
—5H20, 100 217% 2350 
=~ H30;160 ||... .22 8; 2 themed Sorin 
| &: f pagalemea b Saba gee: | fie Reali | rh cA 
a ee es i i 
1004 GO-TO SE te Bl <a ns ce 
L34Tia MA) . tase 05. oki ko ROR te eee 
= SEO TOO! os atone a Re ie ee eee 

ec wae diele es ~.48 esecvecens 
d + {OOOO eas lls oinxariig si 
SAO ene Hosa ss -/0.00018% |......... 
CRON Bie PP oh cic 5.38% 8 
—8H:0, 120/d 700 7.4716 1.99% 

(anhydr)| (anhydr) 

@ 203-206 j.......... JR ee age ene 
280-282 see en Wl Mracatcrercisiemre 
419.4 907 1 i 
d 200 subl vac 3070 44.610 
237 —2H20, 100/31.1” 66.610 
138 subl WO .Gs Opd. sce 
MER See. ths cake Hi i 
d 200 vac |...... ld d 
570 ete His wenvasere 
=A 100. cee i i 
ve (| CRC enc sce kc pte | preeten saree 
SOc See alesis movies d d 
ROUS ) Seay Di aatiee saci DW Bhs ecient 
Br Meee locasa cues 2.46% 1.4470 
VSO. sy FIG iluscre vous See Atheros 
100 —6H:0, 200\v s © 
394 650 447” 675100 











veal, eth, acet; 








sal; ieth 


s dil min a, (NH4): 


COs; sl s aq COs; 
ial, eth 


60.118 al; 60.616 


valsdila 
sa, NHC; i alk 


s al, acet; sl s eth 


vy sal, eth, HNOs 
sal, HNO; 

sls HCl 
sa;ialk 


s sat K:SO, sol 
i al, alk; s cone 


H2SQk 


sa, alk, aca 


ia; sls alk 


alk 


s HCl 


s NH.OH 
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Crystalline form, Tinea Solubility, in grams per 100 cc 
No. Name Synonyms and Mol. properties and uf Melting Boiling 
Formulae wt. index of SPEC. point, °C point, °C F 
refraction gravity CoM ed Other solvents 
water water 
Zine 
1G)? butyrate 7e.. on oe Zn(C4H7O2)2.2H2O0... DUDA Oe ME Dra ne Cerne ovetel fet fcc eme ets a ec cee al licrives nro osteo 10.716 a. ee Peete. 3h ae 
BlT |) “Gaproates és .5..6 0%: Zn(CeHnO2)2..........| 295.68 BD aretacs fi arc avant Rite! sta a eet Se ORE 110): a oe eh Ses 8 ee Rema 
z18| carbonate..........|/Nat. smithsonite. 125.39 _|col, trig, 1.818, 4.398 —CO2, 300 ODODE Oy. che sa, alk, NHa 
ZnCOs 1.618 salts; i NHs, 
acet, pyr 
z19 chlorate............/Zn(ClOs)2.4H2O..... 304.33  |col yelsh, cub, S15 d 60 d 26220 va 167 al; 8 acet, 
deliq eth, glyc 
z20| chlorate, per-...... Zn(ClO,)2.6H20..... 372.36 |wh, rhomb, deliq, |2.252+0.01 |105-107 d 200 6. (ORE ek eee sal 
1.508, 1.480 
z21 Ghigrnude sda aieics as ss sPEDGles cee ee cw et « 136.28 |wh, hex, deliq, 2.91% 283 732 432% 61510 100!2-5 al; v s eth; 
1.681, 1.713 i NHa 
z22| chloroplatinate....../ZnPtCle.6H20.........| 581.27 lyel, trig, hygr... .|2.71712 CLG Oe |), eee Oy v8 vs vsal;d HaSOs 
RAG) COLOMBO la. «crcl 2 | DEEOR x so ak ose eSLGG. lermsyeliprsiien.s-> B40 Ra Se cetleoulllt rene eRe i d sa, liq NHa; 
i acet 
224| chromate.......... Mm GrsOas cre gicicfaretetats Poaceae GAG DICK NGO ON Sie eva gais, 0 lls acarz, eres Fonsi (or nataca erence’ dase ween a sed ecco geeenet ene eae 
cub 
225 dichromate........ ZnCr207.3H20..... 330.40) imedsh-bra ery or | [io tee. Se Ye cereeng wells oars me vo vs d ial, eth;sa 
or-yel powd, hygr 
BOG} citrate: 25.620 6005 Zns(CeHsO07)2.2H20... ENS Whee Catan ee OR beta wale cab eeitenhs wut raced, clr Mate. ceva aT gles eee lar ataeaites Se eG 
B27)" ‘oyanid@ ew es.s.0s5, BU(GN) av tonkiwen wee 117.41 |col, rhomb...... .}1.852 800 1... eae OOOO5 20042 xa aus s alk, KCN, 
NdHs; i al 
228 ferrate (III)....... Ferrite. ZnFexOu....-..| 241.06 |blk, oct........ ./5.3320 LE Ue ne Pires CO err krie| “4s nen ne ic s cone HCl; i dil 
a, alk 
z29| ferrocyanide....... Zn:Fe(CN)s......-.---| 342.69 |wh powd........ SOT es paler aoe ene |mem ante eur. Hoyo i scl esa os s excess alk; i dil a 
z30| ferrocyanide, Zn2Fe(CN)«.3H20.... S062 Miwhi pow <i. ctrerme ss. eet ees i ORM i. SSA eR i i ial, HCl;d NaOH; 
trihydrate s NH.OH; 
v sis NH: 
BS} fuoride....<......./ZnFa.... 23 .-..- 0. 103.37 _|col, monoel or tricl|4.95y 872 ca 1500 |1.62% ——|s s hot a, NH.OH; 
i al, NHs 
z32| fluoride, tetrahydrate|ZnF2.4H20............| 175.43 |col, rhomb....... 2.255 —4H20, 100|tr to ZNO, |1.618 8 sa, alk, NHOH 
3000 
z33 | fluosilicate..........|ZnSiFs.6H20........ 315.54  |col, hex pr, 1.3824,/2.104 ORKUT ae mn |lreeiene re acter a ual See bark aioe s saul hatatepinsaea se tanaar bee 
1.3956 
z34| formaldehyde- Zn(HSO2.CH20):... . 255.565 | |ThOMD: Plane os = A'S. Bi WA one an. ee v8 vs da;ial 
sulfoxylate 
z35| formaldehyde- Zn(OH)HSO:.CHO....:)) 177.47, -trhomb pri... te |. aaa sees a, ga erent orcs ects i i da;ial 
sulfoxylate, basic 
236 FOLIA LE a7 ja, 3,05-< 5s Dr(CHOs)2..62-<ecaeea| LOO.4L leol er? -. eso. c are (2.3008 A ee alG.seecessccess 3.80 12) 1 IM Lean Sart Pee 5 SU 
237 fORMate ge ass «<> Zn(CHO)2.2H2O.......| 191.44 |wh, monocl, 1.513,/2.20720 —2H20, 140/d 5.220 3810 ial 
1.526, 1.566 
S38 lid BAUBLES: -. 3)-0- 5,502 ZnGa2...............-| 268.81 |wh fine cr, 1.74.../6.15 calc <—BOOis mame Nica ras osere 6 i i i org solv; s dil a, 
NH.OH 
z39 | glycerophosphate....|ZnCsH7OcP......... 23543. s Wh: amMorpnypo Weitere. sede s lea ere ae cahdellin cto arevenayhienees 8 -|i al, eth 
z40 hydroxide(e).....-. Dx( OR )ag dss cee so <seeaa| 99:38 col, rhomb..... .|3.053 GAD wey Bichon si orcas alg. leis. te overcome sa, alk 
z41 SOOREE ee ie emsnis = cll ANCL OSS, ters cpr als» 415.18 |wh, need......../5.06325 ol ii) {Pees ree eet 0.87 Lot s alk, HNOs 
z42| iodate, dihydrate... .|Zn(IOs)2.2H2O.........| 451.21 |wh, cr powd..... 4.223% Sl bio). 200) ann eraars 0.877 1.32 s HNO:, NHsOH 
243 TOGIGG Fo ee lors pee ne aie eisenab ate ov snatoues 319.18 col, hexag....... 4.73647 446 d 624 43218 51 1100 sa, al, eth, 
NHs, (NHa)2COs 
244 a-lactate nn see. 3s: Zn(CsHsOs)2.2H20.. . DEGLI © HH Me tiwchs (ie eae ain mie tented ceed axteove chccaisl lho Mies e o.4ahe anlallevekiaeaicmiens 5.715 gs 0.104 h 98% al 
z45| dl-lactate...........{Zn(CsHsOs)2.3H20... 20 Ti aTe me iwh), PHOT Crass 4] eter ccate ee, Wee a | ee cua archos ol [tekanc fara terateharans 1.67105 16.710 v sls al 
z46| laurate...........-.|Zn(Ci2HeO2)2....... AGAOO! NWA DOWG 6.5.65 cde erste aoe Fare ae 128 eh Mis hecrawrancet 0.011 0.0191 0.010% al 
247 permanganate...... Zn(MnO,)2.6H20......| 411.33 |vlt-br or bl, deliq. |2.47 = 5 HO} LOO errr ee 33.3 v8 dal,a 
z48| nitrate, trihydrate.../Zn(NOs2)2.3H20........| 243.43 |col, need........]........... BSG 9 Wiese ecko tencuars 327-30 Ue en cars lien eines 
z49| nitrate, hexahydrate.|Zn(NOs)2.6H20........| 297.47 |col, tetrag....... 2.065" 36.4 —6H20, 184.320 °° v sal 
105-131 
iZ0)'| a alitride@), 5.2 evee «- TmaNe ie BteG ays inate DO8 TEER oie vie seen 6.227 O lony Pon oe, 1A Leesa hee ara s HCl 
go 10|noleateee ace lec ctta 0% Zn(CisHasOr2)2.....-- 628.30 |wax-like solid....}........... 70 Tia APM eh ae eters s al, eth, bz, 
CS8:; sl s acet 
Z52)\pnoxalate sc). e. 1... ZnC 204.2H20........-.| 189.42 |wh powd........ 3.284 dtl OO femeae @lscceireg 0.000798 |......... ga, alk 
OHS Oxide. teed i: Nat. zincite. ZnO.... 81.37 |wh, hex, 2.008, 5.606 1OZTEMOEE bccwhaaaient iO: 00016298 |l4 tice nett sa, alk, NH.Cl; 
2.029 ial, NHs 
z54| oxide, per-..........|ZnO2.4H20.........-..| 106.38 jlyelsh, powd...... 3.00: 40108 '=O2, VEO fice en cnc ald d d al, eth, acet 
255 1-phenol- Zn(CeHsSO.)2.8H20....| 555.83 |col cror fine wh |........... =SHsOP 125) 50.5 cecanes 62.5 250100 55.6% al 
4-sulfonate(p) powd, effi 
256 | orthophosphate......|Zna(PO«)z............-| 386.05 |col, rhomb....... 3.99815 900: Pee As. noon i i sa, NH,OH; i al 
257 | orthophosphate,. ....|/Zn(HzPO«)2.2H:0......| 295.38 |tricl............]........... ALTOO Whicker aleceinacs (lat en PRE PRA PeA ee ere cmmy oCc ets 
dihydrogen 
258 | orthophosphate, Zn3(PO«)2.8H20...... 530.18 |rhomb pl........ Z.1008> OS hc Setraerts Sansarm arsenate AMA Grace s alk 
octahydrate 
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Crystalline form, i Solubility, in grams per 100 cc 
Synonyms and Mol. properties and Desaity ot Melting Boiling 
No. Name Formulae wt. index of gow point, °C | point, °C 
5 gravity Cold Hot 
refraction Other solvents 
water water 
Zinc 
259| orthophosphate, a—Hopeite. 458.11 |col, rhomb, 1.572,/3.04 tr > l05ity IP odeneee i i vsa, NH.OH, 
tetrahydrate Zna(PO«)2.4H:0 1.591, 1.59 NHg salts 
260 | orthophosphate 8-Hopeite. 458.11 |col, rhomb, 1.574, |3.03 te 140g alias oe iaiean i i vsa, NH,OH, 
tetrahydrate Zna(PO.)2.4HrO 1.582, 1.582 NH salts 
261] orthophosphate Parahopeite. 458.11 col, tricl, 1.614, [3.75 et 1 RO nego egy pe Pin i i vsa, NH.OH, 
tetrahydrate Zns(PO.)2.4H20 1.625, 1.665 N Hi salts 
262| pyrophosphate...... DMs PeOT ss cress oases 304.68 |wh powd........ SSR ie soc Aaa wee ele i i sa, alk, NHsiOH 
263 | phosphide.......... VAC) SRS SENECA amo 258.06 |dk gray, tetrag, |4.55" >420 1100* subl valid) Jel s d H2SO, ev HsP 
pois in He s HNOs; 
s (viol) dil a; i al 
264| hypophosphite...... Zn(H2PO:2)2.H2O.....-.- 213/36 |\coli;cripowd ay gel lece eta ee oer eel atest isla 6 Ms eae 8 alk 
s65| picrate...........0% Zn(CeH2N107)2.8H20...| 665.69 |yel cr powd, expl.|..........- expl 0 ped Woo sea a Pe 7h. Serene ae es era Se 
266 | salicylate .|Zn(C7Hs0s)2.3Hx0..... 893.65. |Meed «x. tebdion Asner, ner pinks Me 8 3 | | aoe ee ge (eee ee rer se 8 al 
267| selenate............ ZnSeO..5H10........-- 298.40 |wh, tricl......... 2.591% Chet me | Ranksodacre: coi eo 
. yelsh to redsh, 5.42' A , 
268| selenide............ Zee ney conte cane 144.33 cub, 2.89 SIO Watts pattie \amectoteicte: sa;d HNO; 
269| silicate............. Nat. hemimorphite. 240.84 comer \ ee, BIO | leds ea weeet eee li i Lies eee 
2Zn0O.SiO:.HxO 1.636 
z70| metasilicate......... (5 5 T 0 Op in Sane Ren ee oe 141.45 |col, rhomb...... .|3.42 WT an Wesco st SHAS ia 
271] orthosilicate......... Nat. willemite. Zn:SiO«..| 222.82 trig, 1.694, 1.723. .|4.103 1500'S) Wesetco sees i i 8 acet a 
S72)| stearate... 55... Zn(CisHwOr)2......-. - 632:339 \lightipowdse aon eee ee 120. ee Se eee ee ee eee i al, eth 
573) aulfate cic. 20- 0 Nat. sinkosite. ZnS0,. .| 161.43 |col, rhomb, 1.658, |3.54% d:6006 0 Yin 2. de hee: 8 8 sl s al; s MeOH, 
1.669, 1.670 glyc 
274| sulfate, heptahydrate|Nat. goslarite. 287.54 |col, rhomb, eff, 1.957% 100 —7H20, 280/96.5%° 663.61 sl 8 al, glyc 
ZnSO..7Hx0 1.457, 1.480, 
1.484 
375| sulfate, hexahydrate.|ZnSQ..6H1O.......... 269.52 |col, monocl or 2.0725 =§Hx0, 70}... 2. ee es 8 TET eee «oe 
tetrag 
276| gulfide,(a).......... Nat. wurtzite. ZnS..... 97.43 |col, hex, 2.356, 3.98 18501® am igubl 1185 0.000691" vVsea;iaca 
2.378 
277| sulfide,(@).......... Nat. sphalerite. ZnS 97.43 |col, cub, 2.368... .|4.102% tr 1020 Be eS 0.00006518 .. 22... vaea 
278| sulfide, monohydrate.|ZnS.H:0............. 115.45 |yelsh-wh powd.. .|3.98 1049 SAS | .|9a 
7 | ao pe ae cro oeeetad ZnSO0si 2H oe i eer 181.46 wh, Cripowd. os eniiosces = es —2H:0, 100'd 200 0.16 d i al; s H2SOs 
280| tartrate............ ZnCsHsOs.Hx0..... 231-407) |Whpowd ac sane |c ecec al acccea se mioe a ees re, s KOH, NaOH 
(or 2H0) 
281 CeMlisrate sce. cc ois wioccie COAT OOE Coie iss ace 419:71 "| wh, Gran ppts eel caer cen caes cee o eal rere ome i i 8a 
BEF he COUKAO 2 ie os os ae LOEB cc cace poe pieceeer avers 192.97 |red, cub, 3.56... ./6.34* 1S8B5 Wekuxcsawce's hell lia | pare Nee ty” sda 
283 thiocyanate......... PROC er cis os wien iere’s 1Si:53" | wh: powd; deliqhiccls.- nc. onee| a aercn eee ee ets cares os ee aay aes sal, NHsOH 
z84| valerate............ Zn(CeHoO2)2.2HO..... 303.65 | wh glist ac Or powd)|, «= sclews.o rele ste e's os 9. die se 6: veces 2.6% 8 ca 2.5 al; v sls eth 
Zinc complexes 
785| diamminezine (Zn(6Hs)s}Cla.......-.. 170.34 |col, rhomb, 1.625, |2.10 210.8 d 271 De a Epo eres ork eee 
chloride 1.590 
186| tetrammine [Zn(N Ha)«](ReO.)2.... . 633.89 |wh, cub cr... G08 2 NN hack eee a Ce. | eee 0.1852 cone 
perrhenate NH.OH 
287 tetrapyridine (Zn(CsHsN) JSiFs..... 523.86 |wh, rhomb....... DAT WEE vis'swiny ice Mace cckesip whim ee a wie erare Stes Ol a. g /orecate acavaliia Reece eee ieee 
fluosilicate 
188 |Zirconium.......... Dn ie Raia alee ase ayevaye rd 91.22 |silver gray, met. .|6.49 1852+2 3578 i i s HF, aq reg; 
slsa 
289| bromide, di-........ ZrBr: 251.04 |blk powd, d >350 ewe Be.. 9 Wve ises cycle acesniskanesd ahs aera 
ign in air 
290 | boride, di-.......... DEBS eR ibis + Bhikhies. « 213.845 Idk. s tihaciis 6.085 OO BOQ ee indians 3 Sh Sado sake Seootel cetera ialeee tek nae i ee 
293 bromide, tetra-...... ZeBrasaicns biotic 410.86 |wh cr powd, deliq|........... 450+ 1 1357 subl A Oil eccracentar s liq N Ha, acetone; 
i bz, CCkh 
s94| bromide, tri-........ DEB cue sens ney tt 330.05 |bl-blk powd......|........... EL pated | See yener cert oy Ys ice call cere Bee ee alee 
SUG | mi OeR ie etr ik cna 1 WOR + Sieh Midd soe o.noers 103.23 |gray met, cub... .|6.73 3540 5100 2. = Soe sl s conc H:SQ4 
296 carbonate, basic..... 3ZrO2.COx.HxO........ 431.68 |whyjamorph powd)......00..¢.0ih bu ccenenue AI ie 0 Percpeeracaonie sa 
297 chloride, di-........ ZrCh. 162-330 Woliteicsios sco 3.618 CUT gee 0 | eich Gerri: Ov Ha. ifsc accsecncelicaya steep saletteeeae 
s98| chloride, tetra-....../ZrCh................ 233.03 |whor........... 2.80316 4372b00m subl 331 8 d sal, eth, conc HCl 
299 | chloride, tri-........ ZrCls. LOT BS NDR OF jcc aegis oe 3.004 CY ae Weare ye ees dey Habeit cccasss s —H: conc al; 
i org epd 
£100| fluoride............ ZAR CAG wise ncaiacnne 167.21 |wh hex, 1.59.... ./4.43 eublie~ G00 Uo asics 1.388% d sis HF 
£101 hydridaay).. ....0ek Delis Myeisowieivanoue aie OF: 24s lerayebik: DOW. i Alig cit aesss ors. Stare aes aillere, «EPS cel acces ree s dif HF, conca 
2102 hydroxide.......... DEO ice acans siete 159.25 |wh amorp powd. .|3.25 —2H:0, 500)........... 0.02 i smina 
2103 ROGIDG rr. Aero: 50:6 sical CRU avon coherence ars ee 598.84 /|wh need, hygr....|........... 499 +2 d ~600 ad 8 d al; s eth; 
6.301m v sl s CS:, bs; 
: i liq NHs 
s104/ nitrate............. Zr(NOs)4.5HsO........ 420:82" tool cr deligg we || hic citys teeveuall hah va eee erate nc aes Vi ee Veta on ooresiamnecs sal 
1.60, }.61 | 
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2105 


2106 


2107 


2108 


z109 


2110 
zlll 
z112 
2113 
2114 
#115 
2116 
£117 
£118 


2119 
2120 


Name 


Zirconium 
nitride 


BRIO Mera e eee a 


orthosilicate........ 


silicide 


gulfete: 06202). 52a 


sulfate 


MUNGO vee hoe as 
Zirconyl bromide... . 
chloride scieci- oss sh 


pr ec ea eee 





.|ZrPs.. 





Synonyms and 
Formulae 


UNG cheeks eee 


.|Nat. baddeleyite. ZrO:. 


Zirconia. ZrOz 
HfO: < 2% 


.|Zirconium hydroxide, 


zirconic acid. 
ZrO2.2H2O0 


. |Zr(SeO«)2.4H20.......- 


DESO CE ae ces 


.|Zircon, hyacinth. 


ZrSiO. 


ZrOI2.8H20 
Zirconium sulfoxide. 


ZrOS 


Mol. 
wt. 


105.23 


123.22 


123.22 


153.17 


449.20 
345.14 
183.30 
147.39 
283.35 


355.41 


155.35 


322.25 


505.15 
139.28 





Crystalline form, 


Solubility, in grams per 100 cc 
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properties and term, of Melting Boiling 
index of fe point, °C point, °C 
refraction el eT nai Other solvents 
aap T 7 T [ 
yel-brn cr....... 7.09 2980 + 50 aft i sl 8 inorg ac; 
8 conc H2SO,, 
HF, aq reg 
col-yel-brn, 5.89 ca 2700 ca 5000 i i s H2SOv., HF 
monocl, 2.13, 
2.19, 2.20 
wh, monocl below|5.6 SIMS) | ALB tdie co lil i 8 H2SOQu, HF 
1000°, cub, above 
.|gel or wh amorph |3.25 =2H:0, 550)... nee 0:02.) 0 sito enter s acids; i al, alk 
powd 
gray, brittle..... LU ied ca i reste Bie all Mitel eons f Poy io lh carte ree vs conc hot 
H2SOu 
Ox trap Chi 6kacanilscee ear Ya as ercsce tees ral loa vtde ie Bes sos cast iS eM le Sas eee sls al, conc a 
wh semcr....:.../4.3 800) Ws se i i sl s H2SOu 
tetr, var colors, 4.56 ZB50 OU etter as one i i ia, aq reg, alk 
1.92-96; 
1.97-2.02 
sted gray rhonab, }4.88% >  » <ietoo. lessening fen see « i i s HF; i inorg a, 
lust met aq reg 
microcr powd, 3.2216 ALOQidl 9 ieee Aan ce Bg, ble ccdeeravasaretal| aire ena 2 anettienenars 
hyer v8 
wh cr powd, 3.2216 =3HsO, Wi eR S.k saa vs ial 
rhomb 135-150 
steelgray cr, hexag|3.87 POE 5 50) | Ciena Beit. i i ia 
brill need, deliq...jo.c.ccece-s =H, 120° |} its ceo e 8 aa .|s hot conc HBr 
wh, need, tetr, effl,|........... —6H20, 150|—8H20, 210/s d s al, eth; sl s HCl 
1.552, 1.563 
col, need, bYgr.. =|... .--02 a5 a eae. vs vs sal; vseth 
yel powd........ 4.87 REDD AIT | eisai ss i eb | athe s carton cere 





GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 
Rudolf Loebel . 
Compiled from International atomic weights of 1964. To facilitate use of this table the group of sub- 
stances weighed under each element as well as the substance sought under each substance weighed are 
arranged in alphabetical order of their formulas. 























Log of enor 
Weighed Sought Factor Factor ene Rees 
+10 +10 
Aluminum 
Al Al,Os 1.88946 | 10.27634 0.52925 9.72366 
AIPO, 4.51987 | 10.65513 ().22125 9.34488 
ALC; AlsOs 1.41653 | 10.15122 0.70595 9.84877 
Al(CsH,ON)s Al 0.05873 8. 76886 ue eO2SIae | Te 23m: 
Al,Os 0.11096 9.04516 9.01226 | 10.95483 
AICI; Al,O; 0.38233 9.58244 2.61554 | 10.41756 
AIF; Jak, 1.39464 | 10.14446 | 0.71703 9.85554 
AlO; Al 0.52925 9.72366 1.88946 | 10.27634 
Al,C3 0.70595 9.84877 1.41653 | 10.15122 
INK's 2.61552 | 10.41756 0.38233 9.58244 
AIPO; 2.39214 | 10.37879 0.41804 9.62122 
Als(SOx)s 3.35567 | 10.52578 0.29800 9.47422 
Alo(SO4)3.18H2O 6.53605 | 10.81531 0.15300 9.18469 
K2SO,4.Alo(SO4)3.24H2O 9.30532 | 10.96873 0.10747 9.03129 
(NH4)2S04.Alo(SO4)3.24H»O 8.89216 | 10.94901 0.11246 9.05100 
AIPO, Al 5 0.22125 9.34488 4.51977 | 10.65512 
Al.O, 0.41804 | 9.62122 2.39211 | 10.37878 
P.O; 0.58196 9.76489 1.71833 | 10.23514 
Alz(SO4)3 Al.O; 0.29800 9.47422 Sa35o LO Oe a2ons 
Alo(SO,)3.18H2O AlsOs 0.15300 | 9.18469 6.53595 | 10.81531 
CaF, AIF; 0.71703 9.85554 1.39464 | 10.14446 
K2SO,4.Ale(SO4)3.24H2O | AloO; (). 10747 9.03129 | 9.30492 | 10.96872 
(N H4):SO4.Alo(SO,)s. 
24H.O Al,O; 0.11246 | 9.05100 | 8.89205 | 10.94900 
P.O; AIPO; 1.71831 | 10.23510 | 0.58196 9.76489 
Ammonium | 
Ag NH,Br 0. 90802 9.95810 | 1.10130 |) 10.04191 
NH,Cl 0.49589 9 69538 2.01657 | 10.30462 
NHgI 1.34366 | 10.12829 | 0.74424 9.87171 
AgBr NH,Br 0.52161 9.71735 | 1.91714 | 10.28265 
NH;Cl 0.37323 9.57198 2.67931 | 10.42802 
Agl NH,I 0.61737 9.79055 | 1.61977 | 10.20945 
BaSO, (NH,)2SO, 0.56615 | 9.75293 1.76632 | 10.24707 
Br NH,Br 1.22574 | 10.08840 | 0.81583 | 9.91160 
Cl NH; 0.50880 | 9.70655 1.96541 | 10.29345 
NH.Cl 1.50881 | 10.17864 0.66277 9.82136 
HCl NH.,Cl 1.46710 | 10.16646 | 0.68162 9.83354 
I NH,I 1.14214 | 10.05772 0.87555 9 94229 
MgNH,PO,.6H.O NH; 0.06941 8.84142 | 14.40714 | 11.15857 
NH, 0.07352 | 8.86641 | 13.60174 | 11.13360 
(NH,)20 0.10618 9.02584 | 9.42241 | 10.97416 
N NH; 1.21589 | 10.08489 (). 82244 9 91510 
NH, 1.28785 | 10.10987 | 0.77649 9 89014 
NH,Cl 3.81903 | 10.58195 (). 26184 9.41804 
NH,NO; 5.71466 | 10.75699 0.17499 9.24302 
(NH,)20 1.85899 | 10. 26928 0.53793 9.73072 
(NH4) SO, 4.71699 | 10.67367 0.21200 9.32634 
NH; MeNH,PO;.6H20 14.40648 | 11.15855 0.06941 8.84142 
N (). 82244 9.91510 1.21589 | 10.08489 
NH, 1.05919 | 10.02498 0.94412 9.97503 
NH,Cl 3.14093 | 10.49706 | 0.31837 9 50293 
NH,)2CO; 2.82099 | 10.45040 0.35448 9.54959 
NH,HCO, 4.64199 | 10.66671 0.21542 9.33329 
NH NO; 4.69998 | 10.67210 0.21277 9.32791 
(NH,)20 1.52891 | 10.18438 0.65406 9.81562 
NH,OH 2.05783 | 10.31341 0.48595 9.68659 
NHy)2PtCl, 13.03213 | 11.11501 0.07673 8.88497 
(NH4)2SO, 3.87945 | 10.58877 0.25777 9.41123 
NO; 3.17106 | 10.50121 0.31535 9.49879 
Pt 5.72763 | 10.75797 0.17459 9.24202 
SOs 2.35053 | 10.37117 0.42544 9.62884 
NH, Cl 1.96540 | 10.29345 (0). 50880 9.70655 
. MeNH,PO,.6H2O 13.60144 | 11.13359 ().07352 8.86641 
N 0.77648 9 89013 1.28786 | 10.10986 
NH; 0.94412 9.97503 1.05919 | 10.02498 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 

















Log of ; Log of 
Weighed Sought Wacker Mantir Reciprocal Reciprocal 
+10 of Factor | of Factor 
+10 

Ammonium (contd.) 
NH; NH,Cl 2.96542 | 10.47208 | 0.33722 | 9.52792 
(NH,)oPtCle 12.30389 | 11.09005 | 0.08128 | 8.90998 
Pt 5.40757 | 10.73301 | 0.18493 | 9.26701 
NH,.Br Ag 1.10130 | 10.04191 0.90802 9.95810 
AgBr 1.91713 | 10728265 | 0.52161 | 9.771735 
Br 0.81583 | 9.91160 | 1.22575 | 10.08840 
NH,Cl Ag 2.01656 | 10.30461 | 0.49589 | 9.69538 
AgCl 2.67934 | 10.42802 | 0.37323 | 9.57198 
Cl 0.66277 | 9.82136 | 1.50882 | 10.17864 
HCl 0.68162 | 9.83354 | 1.46709 | 10.16646 
N 0.26185 | 9.41805 | 3.81898 | 10.58194 
NH; 0.31838 | 9.50294] 3.14090 | 10.49706 
NH, 0.33722 | 9.52791 | 2.96542 | 10.47208 
(NH,)20 0.48677 | 9.68732 | 2.05436 | 10.31268 
NH,OH 0.65516 | 9.81635 | 1.52634 | 10.18365 
(NH,)2PtCle 4.14913 | 10.61795 | 0.24101 | 9.38204 
Pt 1.82354 | 10.26091 | 0.54838 | 9.73908 
(NH,)2CO; NH; 0.35448 | 9.54959 | 2.82103 | 10.45040 
NH,HCO; NH; 0.21542 | 9.33329 | 4.64209 | 10.66672 
Hy Ag 0.74422 | 9.87170 | 1.34369 | 10.12830 
Agl 1.61977 | 10.20946 | 0.61737 | 9.79055 
I 0.87555 | 9.94228 | 1.14214 | 10.05772 
NH,NO; NH; 0.21277 | 9.32791 | 4.69991 | 10.67209 
(NHz)2PtCl, 2.77280 | 10.44292 | 0.36064 | 9.55709 
N20; 0.67470 | 9.82911 | 1.48214 | 10.17089 
Pt 1.21865 | 10.08588 | 0.82058 | 9.91412 
(NH,):0 MgNH,P0,;.6H20 9.42281 | 10.97418 | 0.10613 | 9.02584 
N 0.53733 | 9.73069 | 1.86105 | 10.26931 
NH; 0.65407 | 9.81562 | 1.52889 | 10.18438 
NH,Cl 2.05437 | 10.31268 | 0.48677 | 9.68732 
(NH,)2PtCle 8.52378 | 10.93063 | 0.11732 | 9.06937 
N20; 2.07406 | 10.31682 | 0.48215 | 9.68319 
Pt 3.74621 | 10.57359 | 0.26694 | 9.42641 
NH,OH N 0.39967 | 9.60170 | 2.50206 | 10.39830 
NH; 0.48595 | 9.68660 | 2.05782 | 10.31341 
NH, 0.51471 | 9.71156 | 1.94284 | 10.28843 
NH.Cl 1.52633 | 10.18365 | 0.65517 | 9.81635 
(NH,)2PtCle 6.33297 | 10.80158 | 0.15790 | 9.19841 
Pt 2.78334 | 10.44456 | 0.35928 | 9.55544 
(NH,4)2PtCle NH; 0.07674 | 8.88502 | 13.03101 | 11.11497 
NH; 0.08128 | 8.90998 | 12.30315 | 11.09002 
NH.Cl 0.24102 | 9.38206 | 4.14903 | 10.61794 
NH,NO; 0.36065 | 9.55709 | 2.77277 | 10.44291 
(NH,)20 0.11732 | 9.06937 | 8.52370 | 10.93063 
NH.,OH 0.15791 | 9.19841 | 6.33272 | 10.80159 
(NH,)2SO, 0.29768 | 9.47375 | 3.35931 | 10.52625 
(NH4)2SO, BaSO, 1.76632 | 10.24709 | 0.56615 | 9.75291 
H.SO, 0.74223 | 9.87054 | 1.34729 | 10.12947 
N 0.21200 | 9.32634 | 4.71698 | 10.67367 
NH; 0.25777 | 9.41123 | 3.87943 | 10.58877 
(NH,)2PtCle 3.35927 | 10.52625 | 0.29768 | 9.47375 
(NH,)2SO, 1.47640 | 10.16921 | 0.67732 | 9.83079 
O; 0.60589 | 9.78239 | 1.65046 | 10.21761 
N2Os NH; 0.31535 | 9.49879 | 3.17108 | 10.50121 
NH,NO; 1.48214 | 10.17089 | 0.67470 | 9.82911 
(NH,)20 0.48214 | 9.68318 | 2.07409 | 10.31682 
Pt NH; 0.17459 | 9.24202 | 5.72770 | 10.75798 
NH, 0.18493 | 9.26701 | 5.40745 | 10.73300 
NH.Cl 0.54838 | 9.73908 | 1.82355 | 10.26092 
NH,NO; 0.82058 | 9.91412 | 1.21865 | 10.08588 
(NH;).0 0.26694 | 9.42641 | 3.74616 | 10.57364 
NH.OH 0.35928 | 9.55544 | 2.78334 | 10.44456 
(NH,)2SO, 0.67732 | 9.83079 | 1.47641 | 10.16921 
SO; NH; 0.42543 | 9.62883 | 2.35056 | 10.37118 
(NH,)2SO, 1.65046 | 10.21760 | 0.60589 | 9.78239 

Antimony 

K (SbO)C,Hs0¢.3H2O Sb 0.36460 | 9.56182 | 2.74273 | 10.43819 
Sb.O; 0.43647 | 9.63995 | 2.29111 | 10.36005 
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Log of Toei l nae a l 
] 1 eclproca eciproca. 
Weighed Sought Factor Sneek of Pate of Bactor 
ic +10 
Antimony (contd.) 
K (SbO)C,H405.43H2O Sb.O, 0.46043 | 9.66317 | 2.17188 | 10.33684 
Sb»S; 0.50862 | 9.70640 | 1.96610 | 10.29360 
Sb K (SbO)C4H405.4H2O 2.74275 | 10.43819 | 0.36460 | 9.56182 
Sb2O; 1.19713 | 10.07814 } 0.83533 | 9.92186 
Sb.O, 1.26283 | 10.10137 | 0.79187 | 9.89866 
Sb.O; 1.32854 | 10.12340 | 0.75271 | 9.87659 
Sb.S; 1.39503 | 10.14458 | 0.71683 | 9.85540 
Sb.S; 1.65840 | 10.21969 | 0.60299 | 9.78031 
Sb20; K(SbO)C,H,05.4H2O 2.29111 | 10.36005 | 0.43647 | 9.63995 
Sb 0.83533 | 9.92186 | 1.19713 | 10.07814 
Sb2O, 1.05489 | 10.02320 | 0.94797 | 9.97680 
Sb.O; 1.10978 | 10.04523 | 0.90108 | 9.95476 
Sb.S; 1.16532 | 10.06645 | 0.85813 | 9.93356 
SboS; 1.38532 | 10.14155 | 0.72185 | 9.85845 
Sb.O, K(SbO)C,H40¢.4H2O 2.17190 | 10.33684 | 0.46043 | 9.66317 
Sb 0.79187 | 9.89866 | 1.26283 | 10.10137 
Sb.0; 0.94797 | 9.97680 | 1.05489 | 10.02300 
Sb20; 1.05203 | 10.02203 0.95054 | 9.97797 
Sb.S; 1.10468 | 10.04324 | 0.90523 | 9.95671 
Sb.S; 1.31324 | 10.11834 | 0.76148 | 9.88166 
Sb20; Sb 0.75270 | 9.87663 | 1.32853 | 10.12337 
Sb.0; 0.90108 | 9.95477 | 1.10977 | 10.04523 
Sb.0, 0.95054 | 9.97798 | 1.05202 | 10.02202 
Sb.S; 1.24828 | 10.09632 | 0.80109 | 9.90368 
Sb.S; K (SbO)C,H405.4H20) 1.96603} 10.29360 | 0.50863 | 9.70640 
Sb 0.71681 | 9.85542 | 1.39503 | 10.14458 
Sb20; 0.85814 | 9.93356 | 1.16532 | 10.06645 
Sb20, 0.90524 | 9.95676 | 1.10469 | 10.04332 
Sb20; 0.95234 | 9.97879 | 1.05006 | 10.02121 
Sb.S; Sb 0.60299 | 9.78031 1.65840 | 10.21969 
Sb2O0; 0.72186 | 9.85834 | 1.38570 | 10.14167 
Sb2O, 0.76148 | 9.88166 | 1.31323 | 10.11834 
Sb.0O; (0.80110 | 9.90369 | 1.24828 | 10.09631 
Arsenic 
As As»O3 1.32032 | 10.12068 | 0.75739 | 9.87932 
AsO; 1.53387 | 10.18579 | 0.65195 | 9.81422 
As2S3 1.64194 | 10.21535 | 0.60904 | 9.78465 
AsoS5 2.06991 | 10.31597 | 0.48311 | 9.68405 
BaSO, 4.67291 | 10.66959 | 0.21400 | 9.33041 
MegpAs.O, 2.07191 | 10.31637 | 0.48265 | 9.68364 
MgNH,AsOy.4H2O 2.53968 | 10.40478 | 0.39375 | 9.59523 
AsO; BaSO, 2.84821 | 10.45457 | 0.35110 | 9.54543 
MgpAs,07 1.26286 | 10.10135 | 0.79185 | 9.89865 
MgNH,AsOy.3H2O 1.54797 | 10.18976 | 0.64601 | 9.81024 
AsO, BaSO, _ 2.52018 | 10.40143 | 0.39680 | 9.59857 
MgpAs.O; 1.11742 | 10.04821 | 0.89492 | 9.95178 
Me NH,AsO,4.4H2O 1.36969 | 10.13662 | 0.73009 | 9.86337 
AsO; As 0.75739 | 9.87932 | 1.32032 | 10.12068 
As.0s 1.16173 | 10.06511 | 0.86079 | 9.93490 
As»S; 1.24359 | 10.09468 | 0.80412 | 9.90532 
AsoSs5 1.56773 | 10.19527 | 0.63781 | 9.80472 
BaSO, 3.53922 | 10.54891 | 0.28255 | 9.45110 
MgoAseO; 1.56925 | 10.19569 | 0.63725 | 9.80431 
MgNH,AsQy.3H2O 1.92353 | 10.28410 | 0.51988 | 9.71590 
AsoO5 s 0.65195 | 9.81422 | 1.53386 | 10.18579 
As:05 0.86077 | 9.93489 | 1.16175 | 10.06511 
Ass 1.07046 | 10.02957 0.93418 9.97043 
As)S; 1.34947 | 10.13016 | 0.74103 | 9.86984 
BaSO, 3.04648 | 10.48380 | 0.32825 | 9.51621 
MgpAs2Oz 1.35077 | 10.13058 | 0.74032 | 9.86942 
“4 MgNH,AsQy.4H2O 1.65573 | 10.21899 | 0.60396 | 9.78101 
AsSs3 As (0.60903 | 9.78464 | 1.64196 | 10.21536 
As.O; 0.80412 | 9.90532 | 1.24360 | 10.09468 
As:05 0.93418 | 9.97043 | 1.07046 | 10.02957 
AsS; 1.26065 | 10.10060 | 0.79324 | 9.89939 
Meg, AsO, 1.26187 | 10.10102 0.79247 9.89898 
AsoS; As 0.48311 | 9.68405 | 2.06992 | 10.31595 
AsoO3 0.63786 | 9.80472 | 1.56774 | 10.19527 
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} Log of Bcimencal 
Weighed Sought Factor Factor | Reciprocal | “¢1PTO°# 
+10 f r xia of Factor 
of Factor +10 
Arsenic (contd.) 
AsoSs AsoOs5 0.74103 9. 86984 1.34947 | 10.18016 
AsoSs 0.79324 9.89940 1.26065 10. LO060 
BaSO, As 0.21399 9.33039 4.67312 10.66961 
AsO; 0.35110 9.54543 2.84819 | 10.45457 
AsO, 0.39679 9.59856 2.52022 | 10.40148 
As.O3 0.28255 9.45110 3.53920 | 10.54890 
As.O; Onazoco 9.51621 3.04646 | 10.48379 
CazAs.O; As 0.438814 9. 64161 2.28238 | 10.35839 
AsoO3 0.573849 9.76230 1.72864 | 10:.23770 
MgeAs:O; As 0.48264 9.68363 2.07194 | 10.31638 
AsO; 0.79184 9. 89864 1.26288 | 10.10136 
AsQ, 0.89491 9.95178 1.11748 | 10.04822 
AsoO3 0.63725 9.80431 1.56924 | 10.19569 
AsO; 0.74081 9.86942 1.35079 | 10.138059 
AsoS3 0.79248 9.89899 1.26186 | 10.10102 
MgNH,AsQ,y.3H2O As 0.39375 9.59523 2.53968 | 10.40478 
AsO; 0.64600 9.81023 1.54799 | 10.18977 
AsO, 0.73009 9.86337 1.36969 | 10.13662 
AsO, 0.51988 9.71590 1.92352 | 10.28410 
AsoOs 0.60396 9.78101 1.65574 | 10.21899 
Barium 
Ba BaCO; 1.43694 | 10.15744 0.69592 9.84256 
BaCrO, 1.84455 | 10.26589 0.54214 9.73411 
BaSiFs 2.03444 | 10.30844 0.49154 9.69156 
BaSO, 1.69943 | 10.23030 0.58843 9.76969 
BaCl, BaCO; 0.94766 9.97665 1.05523 | 10.02334 
BaCrO, 1.21647 | 10.08510 0.82205 9.91490 
BaSO, 1.12077 | 10.04952 0.89224 9.95048 
BaCl..2H.»O BaSO, 0.95546 9.98021 1.04662 | 10.01979 
BaCO; a 0.69592 9.84256 1.438695 | 10.15747 
BaCl, 1.05523 | 10.02334 0.94766 9.97665 
BaCrO, 1.28366 | 10.10845 0.77902 9.89155 
Ba(HCOs)> 1.31426 | 10.11869 0.76088 9.88132 
BaO 0.77700 9.89042 1.28700 | 10.10958 
BaSO, 1.18267 | 10.07286 0.84554 9.92713 
5 CO: 0.22300 9.34830 4.48430 | 10.65170 
BaCrO, Ba 0.54214 9.73411 1.84455 | 10.26589 
BaCl. 0.82205 9.91490 1.21647 | 10.08510 
BaCO; 0.77902 9.89155 1.28366 | 10.10846 
BaO 0.60530 9.78197 1.65207 | 10.218038 
BaF», BaSiF 1.59359 | 10.20238 0.62751 9.79762 
Ba(HCOs)> BaCO; 0.76088 9.88132 1.31427 | 10.11869 
Ba(NO;)o BaSO, 0.89306 9.95088 1.11975 | 10.04912 
BaO BaCO; 1.28701 | 10.10958 0.77699 9.89042 
BaCrO, 1.65208 | 10.21803 0.60530 9.78197 
BaSiF, 1.82233 | 10.26061 0.54878 9.73934 
BaSO, 1.52211 | 10.18244 0.65698 9.81756 
CO, 0.28701 9.45790 3.48420 | 10.54210 
BaO» BaSO, 1.37829 | 10.13934 0.72554 9.86066 
BaS BaSO, 1.37780 | 10.138919 0.72579 9.86081 
BaSiF, Ba 0.49152 9.69154 2.03451 | 10.30846 
BaF, 0.62751 9.79762 1.59360 | 10.202388 
BaO 0.54878 9.73939 1.82222 | 10.26060 
BaSO, Ba 0.58843 9.76969 1.69944 | 10.23030 
BaCl, 0.89225 9.95049 1.12076 | 10.04952 
BaCl..2H2O 1.04662 | 10.01979 0.95546 9.98021 
BaCO; 0.84554 9.92713 1.18268 | 10.07286 
Ba(NOs)2 1.11975 | 10.04912 0.89306 9.95088 
BaO 0.65698 9.81756 1.52212 | 10.18244 
BaO, 0.72554 9.86066 1.37828 | 10.138934 
BaS 0.72579 9.86081 1.37781 | lO. 18911 
CO, BaCO; 4.48421 | 10.65169 0.22300 9.34830 
BaO 3.48421 | 10.54211 ().28701 9.45790 
Beryllium 
e BeO 2.77530 | 10.44331 0.36032 9.55668 
BeCly BeO 0.31297 9.49551 3.19519 | 10.50450 
BeO Be 0.36032 9.55668 2.77531 | 10.44831 
BeCl. 3.19525 | 10.50451 0.31296 9.49549 
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Weighed Sought Factor peek of Pantie ar <a ie 
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Beryllium (contd.) 
BeO BeSO,.4H2O 7.08211 | 10.85017 | 0.14120 | 9.14983 
BeoP2O, Be 0.09389 | 8.97262 | 10.65076 | 11.02738 
BeSO,.4H.O BeO 0.14120 | 9.14983 | 7.08215 | 10.85017 
Bismuth 
Bi BiAsO, 1.66475 | 10.22135 | 0.60069 | 9.77865 
BiO; 1.11484 | 10.04721 | 0.89699 | 9.95279 
BiOCl 1.24620 | 10.09559 | 0.80244 | 9.90441 
BivS; 1.23014 | 10.08996 | 0.81292 | 9.91005 
BiAsO, Bi 0.60069 9.77865 1.66475 | 10.22135 
Bi.O; 0.66968 | 9.82587 | 1.49325 | 10.17413 
Bi(NO3)3.5H2O BinO; 0.48030 | 9.68151 2.08203 | 10.31849 
BiOCl 0.53689 | 9.72988 | 1.86258 | 10.27011 
BiO; Bi 0.89699 | 9.95279 1.11484 | 10.04722 
BiAsO, 1.49326 | 10.17414 | 0.66968 | 9.82587 
Bi(NOs)3.5H2O 2.08204 | 10.31849 | 0.48030 | 9.68151 
BiOCl 1.11783 | 10.04837 | 0.89459 | 9.95163 
BiONO; 1.23180 | 10.09054 | 0.81182 | 9.90946 
; BioS; 1.10343 | 10.04275 | 0.90627 | 9.95726 
BiOCl Bi 0.80244 | 9.90441 1.24619 | 10.09559 
Bi(NOs3)3.5H2O- 1.86256 | 10.27011 0.53690 | 9.72989 
inO3 0.89458 | 9.95162 1.11784 | 10.04838 
BiONO,; 1.10195 | 10.04215 | 0.90748 | 9.95784 
BiONO,; Bi,Os 0.81182 | 9.90946 1.23180 | 10.09054 
: BiOC] 0.90748 | 9.95784 1.10195 | 10.04216 
BiPO, Bi 0.68754 | 9.83730 | 1.45446 | 10.16270 
i Bi,O; 0.76651 | 9.88452) 1.30461 | 10.11548 
Bis; Bi 0.81291 | 9.91005 1.23015 | 10.08996 
BizO; 0.90627 9.95726 1.10342 | 10.04274 
Boron 
B20; 3.21987 | 10.50784 | 0.31057 | 9.49216 
KBF, 11.64619 | 11.06618 | 0.08586 | 8.93379 
BO: BO; 0.81314 | 9.91016 | 1.22981 | 10.08984 
BO; BO; 0.59192 | 9.77226 | 1.68942 | 10.22774 
B.O; B 0.31057 | 9.49216 |} 3.21990 | 10.50785 
BO, 1.22982 | 10.08985 | 0.81313 | 9.91016 
BO; 1.68943 | 10.22774 0.59192 9.77226 
B,O; 1.11491 | 10.04724 | 0.89693 | 9.95276 
H;BO; 1.77630 | 10.24952 | 0.56297 | 9.75049 
KBF, 3.61678 | 10.55832 | 0.27647 | 9.44165 
NayB,O;.10H20 2.73896 | 10.43758 0.36510 9.56241 
B,O; Os 0.89693 | 9.95276 | 1.11491 | 10.04724 
CooHisNy. HBF, 0.02702 8.43169 | 37.00962 | 11.56832 
i B20; 0.08698 | 8.93942 | 11.49690 | 11.06058 
H;BO; BO; 0.56297 | 9.75049 1.77629 | 10.2495] 
KBF;, 2.03624 | 10.30883 0.49110 9.69117 
KBF;, B 0). O8587 8.93384 | 11.64551 | 11.06616 
BO; 0.27648 9.44167 3.61690 | 10.55834 
H;BO, 0.49110 | 9.69117 | 2.03625 | 10.30885 
Na2B,O7.10H2O 0.75725 | 9.87924 1.32057 | 10.12076 
Na2B,O7.10H2O BO; 0.36510 | 9.56241 2.73898 | 10.438759 
KBE, 1.32056 | 10.12075 | 0.75725 | 9.87924 
Bromine 
Ag Br 0.74079 | 9.86969 1.34991 | 10.13030 
BrOs 1.18575 | 10.07399 0). 84335 9.92601 
HBr 0.75013 | 9.87514 1.33310 | 10.12487 
AgBr Br 0.42555 | 9.62895 | 2.34990 | 10.37105 
BrO, 0.68116 | 9.83325 1.46808 | 10.16675 
HBr 0.43092 9.63440 2.32062 | 10.36561 
AgCl Br 0.55754 9.74627 1.79359 | 10.25372 
Br Ag 1.34991 | 10.13030 | 0.74079 | 9.86969 
AgBr 2.34991 | 10.37105 | 0.42555 | 9.62895 
AgCl 1.79358 | 10.25372 | 0.55754 | 9.74627 
O (0.10011 | 9.00047 | 9.98901 | 10.99952 
BrO; Ag 0.84335 | 9.92601 1.18575 | 10.07399 
AgBr 1.46809 | 10.16676 | 0.68116 | 9.83325 
O Br 9.98899 | 10.99952 | 0.10011 | 9.00047 
HBr Ag 1.33309 | 10.12486 | 0.75014 | 9.87514 
AgBr 2.32064 | 10.36561 | 0.43092 | 9.63440 
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Weighed Sought Factor Factor eciprocal | Reciprocal 
: +10 of Factor | of Factor 
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Cadmium 
Cd CdCl, 1.63087 | 10.21242 | 0.61317 | 9.78758 
Cd(NOs) 2.10829 | 10.32290 0.47545 9.67711 
CdO 1.14235 | 10.05780 0.87539 9.94221 
Cds 1.28523 | 10.10898 0.77807 9.89102 
CdSO, 1.85463 | 10.26825 0.538919 9.73174 
Cd(CisHsO2.N)> d 0.21095 9.32418 4.74046 | 10.67582 
CdO 0.24098 9.38198 4.14972 | 10.61802 
CdCl, Cd 0.61317 9.78758 1.63087 | 10.21242 
CdO 0.70045 9.84538 1.42765 | 10.15462 
Cds 0.78807 9.89657 1.26892 | 10.10343 
f CdSO,; 1.138720 | 10.05584 0.87935 9.94417 
Cd(CysHgNO)> Cd 0.28050 9.44793 3.56506 | 10.55207 
CdO 0.32043 9.50573 3.12081 | 10.49426 
CdMo04 Cay 0.41272 9.61566 2.42295 | 10.384384 
CdO 0.47147 9.67345 2 QOS) | LORS Z6a0 
Cd(NO3)2 Cd 0.47545 9.67711 2.10327 | 10.32290 
CdO 0.54312 9.73490 1.84121 | 10.26510 
Cds 0.61106 9.78608 1.63650 | 10.21392 
CdSO, 0.88177 9.94536 1.13408 | 10.05464 
CdO ‘d 0.87539 9.94221 1.14235 | 10.05781 
dCl, 1.42765 | 10.15462 0.70045 9.85438 
Cd(NO3)2 1.84120 | 10.26510 0.54312 9.73490 
NS) 1.12508 | 10.05118 0.88883 9.94882 
CdSO, 1.62352 | 10.21046 0.61595 9.78955 
CdS Cd 0.77807 9.89102 1.28523 | 10.10898 
CdCl, 1.26893 | 10.10343 0.78807 9.89657 
Cd(NOs3)2 IFIGS Gol LOR 2S o2 0.61106 9.78608 
CdO 0.88883 9.94882 1 L250 7a eLOZ OSES 
CdSO, 1.44303 | 10.15928 0.69299 9.84072 
CdSO, Cd 0.53919 9.73174 1.85463 | 10.26825 
CdCl, 0.87935 9.94417 1.13720 | 10.05584 
Cd(NOs)2 1.13408 | 10.05464 0.88177 9.94536 
CdO 0.61595 9.78955 IMG23515 FLO. 21046 
Cds 0.69299 9.84072 1.44302 | 10.15928 
Caleium 
BaSO, CaS 0.30908 9.49007 3.23541 | 10.50993 
CaSO, 0.58329 9.76588 ITAA TOR234ii 
CaSO..2H2O 0.73766 9.86786 1.35564 | 10.13214 
Ca aCl» 2.76921 | 10.44235 0.386111 9.55764 
CaCO; 2.49726 | 10.39746 0.40044 9.60253 
aF, 1.94810 | 10.28961 0.51832 9.71039 
CaO 1.39920 | 10.14588 0.71469 9.85411 
CaSO, 3.39671 | 10.53106 0.29440 9.46894 
l. 1 (691 MONZA 7G: 0.56526 9.75225 
Ca3(AsQOq)o MgeAs.O; 0.77990_| 9.89204 1.28222 | 10.10798 
CarAs»O; ya 0.23439 9.36994 4.26639 | 10.63006 
CaO 0.32795 9.51581 3.04925 | 10.48420 
CaC20,.H2O Ca 0.27430 9.43823 3.64564 | 10.56178 
CaO 0.38379 9.58410 2.60550 | 10.41589 
CaCl, Ca 0.36111 9.55764 2.76924 | 10.44236 
CaCO; 0.90179 9.95511 1.10891 | 10.04489 
CaO 0.50527 9.70352 1.97914 | 10.29648 
CaSO, 1.22660 | 10.08870 0.81526 9.91130 
Cl 0.63885 9.80540 1.56531 | 10.19460 
CaCO; Ca 0.40044 9.60253 2549725) 10 R39 (oll 
CaCl, 1.10890 | 10.04489 0.90179 9.95511 
Ca(HCOQOs)> 1.61964 | 10.20942 0.61742 9.79058 
CaO 0.56030 9.74842 1.78476 | 10.25158 
CaSO, 1.36018 | 10.13360 0.73520 9.86641 
CaSO,.2H2O I ZOLSE LOR23 oo 0.58134 9.76442 
Oz 0.43970 9.64316 2.27428 | 10.35684 
HCl 0.72854 9.86245 1372615 | LOMSZoo 
CaF, Ca 0.51332 9.71039 1.94810 | 10.28961 
CaSO, 1.74360 | 10.24145 0.57353 9.75855 
Ca(HCOQ;) CaCO; 0.61742 9.79058 1.61964 | 10.20942 
CaO 0.34594 9.53900 2.89067 | 10.46100 
Ca(IO3)2 Ca 0.10280 9.01199 9.72763 | 10.98801 
CaO 0.14384 9, 15788 6.95217 | 10.84212 
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: ‘ cliproca ecliproca 
Weighed Sought Factor Sg oe Teche of Hectat 
7 +10 
Calcium (contd.) 
Ca(NOs)2 N20; 0.65824 | 9.81838 | 1.51920 | 10.18162 
CaO Ca 0.71470 | 9.85412 | 1.39919 | 10.14588 
CaCl, 1.97914 | 10.29648 | 0.50527 | 9.70352 
CaCO; 1.78477 | 10.25158 | 0.56030 | 9.74842 
CaF, 1.39230 | 10.14373 | 0.71824 | 9.85627 
Ca(HCO;)o 2.89069 | 10.46100 | 0.34594 | 9.53900 
Ca3(PO,)2 1.84368 | 10.26569 | 0.54239 | 9.73431 
CaSO, 2.42760 | 10.38518 | 0.41193 | 9.61482 
CaS0O,;.2H2O0 3.07008 | 10.48715 | 0.32572 | 9.51285 
Cl 1.26437 | 10.10187 | 0.79091 | 9.89813 
CO2 0.78477 | 9.89474 | 1.27426 | 10.10527 
MgO 0.71879 | 9.85660 | 1.39123 | 10.14340 
SO; 1.42760 | 10.15461 | 0.70048 | 9.84540 
Caz(POs4)2 CaO 0.54239 | 9.73431 1.84369 | 10.26569 
CaSO, . 1.31672 | 10.11950 | 0.75946 | 9.88051 
MgoP20; 0.71755 | 9.85585 | 1.39363 | 10.14415 
(NH,)3P04.12M00; 12.09843 | 11.08273 | 0.08266] 8.91730 
205 0.45761 9.66050 | 2.18527 | 10.33950 
CaS BaSO, 3.23538 | 10.50992 | 0.30908 | 9.49007 
CaSO, BaSO, 1.71441 | 10.23411 | 0.58329 | 9.76581 
Ca 0.29440 | 9.46894 | 3.39674 | 10.53107 
CaCl, 0.81526 | 9.91130] 1.22660 | 10.08870 
CaCO; 0.73520 | 9.86641 1.36017 | 10.13360 
CaF, 0.57353 | 9.75855 | 1.74359 | 10.24145 
CaO 0.41193 | 9.61482 | 2.42760 | 10.38518 
Ca3(PO4)2 0.75946 | 9.88051 1.31673 | 10.11950 
3 0.58809 | 9.76944 | 1.70042 | 10.23056 
CaSO,.2H2O BaSO, 1.35564 | 10.13213 | 0.73766 | 9.86786 
CaCO; 0.58134 | 9.76443 | 1.72016 | 10.23557 
CaO 0.32572 | 9.51285 | 3.07012 | 10.48716 
SO; 0.46502 | 9.66747 | 2.15045 | 10.33252 
CaWO, WO; 0.80523 | 9.90592 | 1.24188 | 10.09408 
Cl Ca 0.56526 | 9.75225] 1.76910 | 10.24775 
CaCl, 1.56531 | 10.19460 | 0.63885 | 9.80540 
CaO 0.79091 | 9.89813 | 1.26437 | 10.10188 
CO; CaCO; 2.27428 | 10.35684 | 0.43970 | 9.64316 
CaO 1.27427 | 10.10526 | 0.78476 | 9.89474 
HCl CaCO; 1.37256 | 10.13753 | 0.72857 | 9.86247 
Mg»As.0; Ca;(AsO,)2 1.28221 | 10.10796 | 0.77990 | 9.89204 
MgO CaO 1.39118 | 10.14339 | 0.71881 | 9.85661 
Mg>P.0, Ca3(POs)» 1.39365 | 10.14415 | 0.71754 | 9.85585 
(NH,)3P04.12Mo00O; Cas3(PO,)2 0.08265 | 8.91725 | 12.09892 | 11.08275 
205 Ca(NOs)2 1.51920 | 10.18162 0.65824 | 9.81838 
P20; Ca;(PO,)> 2.18521 | 10.33949 | 0.45762 | 9.66051 
SO; CaO 0.70046 | 9.84539 1.42763 | 10.15462 
CaSO; 1.700438 | 10.23056 | 0.58809 | 9.76944 
CaSO,.2H2O 2.15046 | 10.33253 | 0.46502 | 9.66747 
WO; CaWO, 1.24188 | 10.09408 | 0.80523 | 9.90592 
Carbon 
Ag CN 0.24120 | 9.382388 | 4.14594 | 10.61762 
HCN 0.25054 | 9.39888 | 3.99138 | 10.60112 
: KCN 0.60369 | 9.78081 1.65648 | 10.21918 
AgCN CN 0.19433 | 9.28854 | 5.14589 | 10.71146 
HCN 0.20185 | 9.30503 | 4.95417 | 10.69497 
; KCN 0.48688 | 9.68698 | 2.05601 | 10.31302 
AgCNS CNS 0.384999 | 9.54406 | 2.85722 | 10.45594 
Ag, Fe(CN)< C 0.11200 | 9.04922 | 8.92857 | 10.95078 
AgOCN OCN 0.28033 | 9.44767 | 3.56722 | 10.55233 
BaCO, C 0.06086 | 8.78433 | 16.438115 | 11.21567 
CO, 0.22300 | 9.34830 | 4.48431 | 10.65170 
CO; 0.30408 | 9.48299 | 3.28861 | 10.51701 
BaQ CO. 0.28701 | 9.45790 | 3.48420 | 10.54210 
; CO: (bicarbonate) 0.57402 | 9.75893 | 1.74210 | 10.24107 
BaSO, CNS 0.24885 | 9.39594 | 4.01849 | 10.60406 
C BaCO, 16.4305 | 11.21565 | 0.06086 | 8.78433 
O» 3.66409 | 10.56397 | 0.27292 | 9.43604 
CaCO; CO» 0.43970 | 9.64316 | 2.27428 | 10.35684 
Ca(HCO;)2 CO, 0.54295 | 9.73476 | 1.84179 | 10.26524 
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Log of . Log of 

Weighed Sought en Mastar Reciprocal Reciprocal 

+10 of Factor | of Factor 

+10 
Carbon (contd.) 

CaO CO. 0.78477 9.89474 1.27426 | 10.10526 
3 COs» (bicarbonate) 1.56954 | 10.19577 0.63713 9.80423 
CN Ag 4.14599 | 10.61762 0.24120 9 38238 
; AgCN 5.14599 | 10.71147 | 0.19433 | 9.28854 
CNS AgCNS 2.85720 | 10.45594 0.34999 9.54406 
BaSO, 4.01846 | 10.60406 0.24885 9.39594 

CuCNS 2.09394 | 10.32097 0.47757 9.67904 

CO, BaCO; 4.48420 | 10.65169 0.22301 9.34832 
Ba(HCQ;)2 2.94672 | 10.46934 | 0.33963 | 9.53066 

BaQO 3.48421 | 10.54211 0.28701 9.45790 

Cc 0.27292 9.43603 3.66408 | 10.56397 

CaCO; 2.27426 | 10.35684 0.438970 9.64316 

Ca(HCOs)>» 1.84174 | 10.26523 0.54296 9.73477 

CaO 1.27426 | 10.10526 0.78477 9.89474 

CO; 1.36354 | 10.13467 0.73339 9.86534 

Cs2CO; 7.40329 | 10.86943 0.13508 9.13059 

CsHCO; 4.40632 | 10.64407 0.22695 9.35593 

FeCO; 2.63249 | 10.42037 0)..37987 9.57964 

Fe(HCOs)> 2.02092 | 10.30555 0.49482 9.69445 

K.CO; 3.14049 | 10.49700 0.31842 9.50300 

KHCO; 2.27491 | 10.35696 0.43958 9.64304 

K:0 2.14049 | 10.33050 0.46718 9.66948 

LizCO3 1.67887 | 10.22502 0.59564 9.77498 

LiHCO; 1.54410 | 10.18868 0)..64763 9.81133 

LizO 0.67887 9.83179 1.47304 | 10.16821 

MgCoO; 1.91595 | 10.28239 0.52193 9.71761 

Mg(HCOs)>. 1.66265 | 10.22080 0.60145 9.77920 

MgO 0.91595 | 9.96188 | 1.09176 | 10.03812 

MnCoO; 2.61185 | 10.41695 0.38287 9.58305 

Mn(HCOs;)> 2.01059 | 10.30332 0.49737 9.69668 

MnO 1.61185 | 10.20733 0.62041 9.79268 

Na»CO; 2.40829 | 10.38171 0.41523 9.61829 

NaHCO; 1.90882 | 10.28077 0.52388 9.71923 

Na2O 1.40829 | 10.14869 0.71008 | —9.85131 

(NH,)2CO; 2.18329 | 10.33911 0.45802 9. 66088 

NH,HCO; 1.79632 | 10.25439 0.55669 9.74561 

PbCO; 6.07135 | 10.78328 0.16471 9.21672 

Rb.CO; 5.24767 | 10.71996 0.19056 9.280038 

RbHCO; 3.02806 | 10.52225 0.30043 9.47774 

Rb.O 4.24767 | 10.62815 0.23542 9.37184 

SrCO; 3.35446 | 10.52562 0.29811 9.47438 

Sr(HCOs;)» 2.3818 10.37690 0.41985 9.62309 

SrO 2.35446 | 10.37189 0).42473 9.62811 

CO; BaCO; 3.2886 10.51701 0.30408 9.48299 
CO 0.73339 9.86533 1.36353 | 10.13466 

Cs2CO; CO 0.13507 9.13056 7.40357 | 10.86944 
CsHCO; CO» 0.22695 9.35593 4.40626 | 10.64407 
CuCNS CNS 0.47757 9.67904 2.09393 | 10.32097 
FeCO; CO. 0.37987 9.57964 2.63248 | 10.42037 
Fe(HCOs)o CO» 0.49482 9.69445 2.02094 | 10.30556 
CN Ag 3.99137 | 10.60112 0.25054 9.39888 
AgCN 4.95408 | 10.69497 0.20185 9.30503 

KCN Ag 1.65648 | 10.21918 0.60369 9.78081 
AgCN 2.05602 | 10.31302 0.48638 9.68698 

K2CO; CO, 0.31842 9.50300 3.14051 | 10.49700 
KHCO; CO 0.43958 9.64304 2.27490 | 10.35696 
K:0 CO 0.46718 9.66948 2.14050 | 10.838052 
Li,CO3 CO. 0.59564 9.77498 LFG7S87 lO R2 2502 
LizO CO, 1.47304 | 10.16821 0.67887 9.83179 
MgCoO, CO» 0.52193 9.71761 1.91597 | 10.28239 
Mg(HCQs3)> CO, 0.60145 9.77920 1.66265 | 10.22080 
MgO CO 1.09176 | 10.03812 0.91595 9.96188 
MnCoO; CO, 0.38287 9.58305 2.61185 | 10.41695 
MnO CO 0.62041 9.79268 1.61184 | 10.20733 
Na2CO; CO2 0.41523 9.61829 2.40830 | 10.38171 
NaHCO; COz 0.52388 9.71923 1.90883 | 10.28077 
Na.O CO» 0.71008 9.85131 1.40829 | 10.14869 
(NH,)2CO3 CO, 0.45802 9.66088 2 1Ssalel LO soo lull 





B-273 














GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 











= Log of 
Log of : : 
Weighed Sought Factor Factor Bea oe ce 
+10 10) 0 
Carbon (contd.) 
NH,HCO; COs 0.55669 | 9.74561 | 1.79633 | 10.25439 
PbCO; CO, 0.16471 | 9.21672 | 6.07128 | 10.78328 
Rb.CO; CO, 0.19056 | 9.28003 | 5.24769 | 10.71996 
RbHCO; CO, 0.30043 | 9.47774 |’ 3.32856 | 10.52225 
Rb,O CO: 0.23542 | 9.37184 | 4.24773 | 10.62815 
SrCO; CO: 0.29811 | 9.47438 | 3.35447 | 10.52562 
Sr(HCOs)>s CO» (0.41984 | 9.62308 | 2.38186 | 10.37691 
SrO CO, 0.42472 | 9.62810 | 2.35449 | 10.37190 
Cerium 
Ce Ce2(C20,)3.3H2O 2.13513 | 10.32943 | 0.46836 | 9.67058 
Ce(NOs), 2.77005 | 10.44249 | 0.36100 | 9.55751 
Ce(NO;)4(NH4NO3)2.H2O 4.04111 | 10.60650 | 0.24746 | 9.39351 
CeO» 1.22838 | 10.08933 | 0.81408 | 9.91067 
Ce.0; - 1.17128 | 10.06866 | 0.85377 | 9.93134 
Ces(SOu)s 2.02833 | 10.30714 | 0.49302 | 9.69286 
Ce2(C204)3.3H2O Ce 0.46835 | 9.67057 | 2.13516 | 10.32943 
Ce2(SOx)s 0.95000 | 9.97772 | 1.05263 | 10.02228 
Ce(NOs), Ce 0.36100 | 9.55751 | 2.77008 | 10.44249 
CeO, 0.44345 | 9.64684 | 2.25505 | 10.35316 
Ce.0; 0.42284 | 9.62618 | 2.36496 | 10.37382 
Ce(NO3)4(NHsNOs)o. 
HO Ce 0.24745 | 9.39349 | 4.04122 | 10.60651 
CeO» 0.30396 | 9.48282 | 3.28991 | 10.51719 
CeO; 0.28984 | 9.46216 | 3.45018 | 10.53784 
CeO, Ce 0.81408 | 9.91067 | 1.22838 | 10.08933 
Ce(NOs)« 2.25505 | 10.35316 | 0.44345 | .9.64685 
Ce(NO3)4(NH4sNO3)2.H2O 3.28986 | 10.51718 | 0.30396 | 9.48281 
CeO; 0.95352 | 9.97933 | 1.04875 | 10.02068 
Ce.03 Ce 0.85377 | 9.93134 | 1.17128 | 10.06866 
Ce(NOs)4 2.36498 | 10.37383 | 0.42284] 9.62618 
Ce(NO3)4(NHiNOs)2.H2O 3.45016 | 10.53784 | 0.28984] 9.46216 
CeO: , 1.04874 | 10.02067 | 0.95353 | 9.97933 
Ce2(SOx)s 1.73172 | 10.23848 | 0.57746 | 9.76152 
Ce2(SOu)s Ce 0.49302 | 9.69286 | 2.02832 | 10.30714 
Ce2(C204)3.3H20 1.05265 | 10.02220 | 0.94998 | 9.97771 
CeO; 0.57746 | 9.76152 | 1.73172 | 10.23848 
Cesium 
AgCl CsCl 1.17468 | 10.06992 | 0.85130 | 9.93008 
Cl Cs 3.74877 | 10.57389 | 0.26675 | 9.42610 
CsCl 4.74877 | 10.67658 | 0.21058 | 9.32342 
Cs Cl 0.26675 | 9.42610 | 3.74883 | 10.57390 
CsCl 1.26675 | 10.10269 | 0.78942 | 9.89731 
Cs:03 1.22576 | 10.08840 | 0.81582 | 9.91159 
Cs,0 1.06019 | 10.02539 | 0.94323 | 9.97462 
CsoPtCle 2.58422 | 10.40385 | 0.39460] 9.59616 
Cs.S0, 1.36139 | 10.13398 | 0.73454 | 9.86602 
CsB(CeHs), s 0.29394 | 9.46826 | 3.40205 | 10.53174 
Cs.0 0.31164 | 9.49365 | 3.20883 | 10.50635 
CsCl AgCl 0.85130 | 9.93008 | 1.17467 | 10.06993 
Sf 0.21058 | 9.32342 | 4.74879 | 10.67658 
Cs 0.78942 | 9.89731 1.26675 | 10.10269 
Cs,.0 0.83693 | 9.92269 | 1.19484 | 10.07731 
Cs.PtCle 2.00055 | 10.30114 | 0.49986 | 9.69885 
Cs.S0, 1.07470 | 10.03129 | 0.93049 | 9.96871 
Cs.CO; 8 0.81582 | 9.91159 | 1.22576 | 10.08841 
CsoPtCl, 2.06746 | 10.31544 | 0.48369 | 9.68457 
Cs.SO, 1.11065 | 10.04557 | 0.90087 | 9.95442 
CsClO, Cs 0.57199 | 9.75739 | 1.74828 | 10.24261 
CsCl 0.72457 | 9.86008 | 1.38013 | 10.13992 
C20; 0.70110 | 9.84578 | 1.42631 | 10.15421 
Cs.0 0.60642 | 9.78277 | 1.64902 | 10.21723 
Cs280, 0.77870 | 9.89137 | 1.28419 | 10.10863 
Cs.0 Cs 0.94323 | 9.97462 | 1.06019 | 10.02539 
CsCl 1.19483 | 10.07731 | 0.83694 | 9.92269 
Cs2PtCl, 2.39034 | 10.37846 | 0.41835 | 9.62154 
Cs.80, 1.28410 | 10.10860 | 0.77876 | 9.89140 
SO; 0.28410 | 9.45347 | 3.51989 | 10.54653 
Cs2PtCl, Cs 0.39460 | 9.59616 | 2.53421 | 10.40385 
CsCl 0.49986 | 9.69885 | 2.00056 | 10.30115 
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Log of . Log of 
Weighed Sought Factor Factor perp Reciprocal 
+10 of Factor | of Factor 
+10 
Cesium (contd.) 
CsoPtCle Cs2CO; 0.48368 9.68456 2.06748 | 10.31544 
Cs2.O0 0.41835 9.62154 2.39034 | 10.37846 
Cs280, Cs 0.73454 9.86602 1.36140 | 10.13399 
CsCl 0.98048 9.96871 1.07471 | 10.03129 
Cs2CO; 0.90037 9.95442 1.11065 | 10.04557 
Cs20 0.77876 9.89140 1.28409 | 10.10860 
SO; Cs2O0 3.51987 | 10.54652 0.28410 9.45347 
C280, 4.51988 | 10.65513 0.22124 9.34486 
Chlorine 
Ag Cl 0.32866 9.51675 3.04266 | 10.48325 
HCl 0.338801 9.52893 2.95850 | 10.47107 
AgCl Cl 0.24736 9.39333 4.04269 | 10.60667 
ClO; 0.58226 9.76512 1.71745 | 10.23488 
ClO, 0.69389 9.84129 1.44115 | 10.15871 
HCl 0). 25440 9.40552 3.93082 | 10.59448 
BaCrO, Cl 0.27990 9.44700 3.57270 | 10.55299 
Ca Cl 1.76911 | 10.24776 0.56526 9.75225 
Cl Ag 3.04262 | 10.48325 0.32866 9.51675 
AgCl 4.04262 | 10.60666 0.24736 | 9.39333 
BaCrOy, 3.57276 | 10.55300 0.27990 9.44700 
a 0.56526 9.75225 1.76910 | 10.24775 
HCl 1.02843 | 10.01217 0.97236 9.98783 
c 1.10292 | 10.04255 0.90668 9.95745 
KCl 2.10292 | 10.32282 0.47553 9.67718 
Li 0.19572 9.29164 5.10934 | 10.70837 
Mg 0.34288 9.53514 2.91647 | 10.46486 
MgCl, 1.384288 | 10.12804 0.74467 9.87196 
MnO, 1.22609 | 10.08852 0.81560 9.91148 
a 0.64846 | 9.81188 1.54212 | 10.18811 
NaCl 1.64846 | 10.21708 0.60663 9.21708 
Cl NH, 0.50880 9.70655 1.96541 | 10.293846 
PbCrO, 4.55787 | 10.65876 0.21940 9.34124 
C10; AgCl 1.71745 | 10.23488 0.58226 9.76512 
KCl 0.89340 9.95105 1.11932 | 10.04895 
NaCl 0.70032 9.84530 1.42792 | 10.15471 
ClO, AgCl 1.44114 | 10.15870 0.69390 9.84130 
KCl 0.74967 9.87487 133392) |) 1012518 
NaCl 0.58765 9.76912 1.70169 | 10.23088 
HCl Ag 2.95850 | 10.47107 0.33801 9.52893 
AgCl 3.93086 | 10.59448 0.25440 9.40552 
NH.Cl 1.46710 | 10.16646 0.68162 9.83354 
(NH,)2SO, 1.81206 | 10.25817 0.55186 9.74183 
K 0.90668 9.95745 1.10292 | 10.04255 
KCl Cl 0.47553 9.67718 2.10292 | 10.32282 
ClO; 1.11932 | 10.04895 0.89340 9.95105 
ClO, 1233393 |) LOLI25138 0.74966 9.87486 
Li Cl 5.10924 | 10.70836 0.19572 9.29164 
Mg Gl 2.91650 | 10.46487 0.34288 9.53514 
MgCl. Cl 0.74467 9.87196 1.34288 | 10.12804 
MnO, Cl 0.81560 9.91148 1.22610 | 10.08853 
Na Cl 1.54212 | 10.18811 0.64896 9.81188 
NaCl Cl 0.60663 9.782938 1.64845 | 10.21708 
ClO; 1.42791 | 10.15470 0.70032 9.84530 
ClO, 1.70168 | 10.23088 0.58765 9.76912 
NH, Cl 1.96539 | 10.29345 0.50880 9.70655 
NH.Cl HCl 0.68162 9.83354 1.46709 | 10.16646 
(NH,)2SO, HCl 0.55186 9.74184 1.81205 | 10.25817 
PbCrO, Cl 0.21940 9.34124 4.55789 | 10.65876 
AgeCrO, Cr 0.15674 9.19518 6.37999 | 10.80482 
Cr203 0.22895 9.35974 4.36777 | 10.64026 
rO; 0.30143 9.47919 3.31752 | 10.52082 
CrO, 0.34966 9.54365 2.85992 | 10.45635 
BaCrO, Cr 0.20525 9.31228 4.87211 | 10.68772 
CrO3 0.39472 9.59629 2.53344 | 10.403871 
CrO, 0.45788 9.66075 2.18398 | 10.33924 
Cr20; 0.29998 9.47709 3.00000) ) 102522911 
Cr2(SOx)3.18H20 1.41404 | 10.15046 0.70719 9.84954 
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Log of Log of 
Weighed Sought Factor Factor | Reciprocal Hares 
+10 of Factor +10 
Chromium (contd.) 
BaCrO, PbCrO, 1.27573 | 10.10576 | 0.78386 | 9.89424 
Cr BaCrO, 4.87210 | 10.68772 | 0.20525 | 9.31228 
Cr.0; 1.46155 | 10.16482 | 0.68421 | 9.83519 
PbCrO, 6.21547 | 10.79347 | 0.16089 | 9.20653 
Cr(CoHsNO); r 0.10733 | 9.03072 | 9.31706 | 10.96928 
Cr20; 0.15677 | 9.19526 | 6.37877 | 10.80473 
CrO; BaCrQ, 2.53345 | 10.40372 | 0.39472 | 9.59629 
r 0.51999 | 9.71600 | 1.92311 | 10.28401 
Cr20; 0.75999 9.88081 1.31581 | 10.11920 
K.CrO, 1.94210 | 10.28827 | 0.51491 | 9.71173 
K.Cr.0; 1.47105 | 10.16762 | 0.67979 | 9.83237 
PbCrO, 3.23199 | 10.50947 | 0.30941 | 9.49053 
CrQ, BaCrO, 2.18399 | 10.33925 | 0.45788 | 9.66075 
PbCrO, 2.78618 | 10.44501 | 0.35891 | 9.55499 
Cr203; BaCrO, 3.33351 | 10.52291 | 0.29998 | 9.47709 
Cr 0.68420 | 9.83518 | 1.46156 | 10.16482 
CrO; 1.31580 | 10.11919 | 0.75999 | 9.88081 
CrO, 1.52634 | 10.18364 | 0.65516 | 9.81635 
PbCrO, 4.25265 | 10.62866 | 0.23515 | 9.37135 
Cr2(SO4)3.18H20 BaCrO, 0.70718 | 9.84953 1.41407 | 10.15047 
PbCrO, 0.90217 | 9.95529 1.10844 | 10.04471 
KsCrO, CrO; 0.51491 | 9.71173 | 1.94209 | 10.28827 
PbCrO, 1.66418 | 10.22120 0.60090 | 9.77880 
K.Cr.0; CrO; 0.67979 | 9.83237 | 1.47104 | 10.16762 
PbCrO, 2.19707-| 10.34184 | 0.45515 | 9.65815 
PbCrO, r 0.16089 | 9.20652 | 6.21543 | 10.79347 
CrO; 0.30941 9.49053 3.23196 | 10.50946 
CrO, 0.35891 | 9.55499 | 2.78621 | 10.44501 
Cr.O3 0.23514 | 9.37133 | 4.25279 | 10.62868 
Cr2(SO4)3.18H20 1.10843 | 10.04471 0.90218 9.95529 
KoCrO, 0.60090 | 9.77880 | 1.66417 | 10.22119 
K2Cri0; 0.45514 | 9.65815 2.19713 | 10.34186 
Cobalt 
Co Co(NOs3)2.6H2O 4.93731 | 10.69349 | 0.20254 | 9.30651 
Co(NOz)3.(K NOs); 7.67433 | 10.88504 | 0.13030] 9.11494 
CoO 1.27148 | 10.10431 | 0.78649 | 9.89569 
Co304 1.36197 | 10.13417 | 0.73423 | 9.86583 
CoS0, 2.63001 | 10.41996 | 0.38023 | 9.58005 
CoS0O,.7H20 4.76984 | 10.67851 | 0.20965 | 9.32149 
Co(C,)HsO2.N).2H2O (CoSO4)2.(K2SO,)s 7.06550 | 10.84914 | 0.14153 | 9.15085 
Co 0.09638 | 8.98399 | 10.37560 | 11.01602 
CoO 0.12255 | 9.08831 8.15993 | 10.91169 
(Co[CsH;N],).(SCN)>» Co 0.11990 | 9.07882 | 8.34028 | 10.92118 
CoO 0.15246 | 9.18316 | 6.55910 | 10.81684 
Co(C,H,ON)2 Co 0.16972 | 9.22973 | 5.89206 | 10.77027 
Co20; 0.23883 9.37809 4.18708 | 10.62191 
Co(NOs;)2.6H2O Co 0.20254 9.30651 4.93730 | 10.69349 
Co(NO2)s.(KNOz); Co 0.13030 | 9.11494 | 7.67460 | 10.88506 
100 0.16568 | 9.21927 |} 6.03573 | 10.78073 
CoO Yo i 0.78648 | 9.89569 1.27149 | 10.10432 
Co(NO2)3.(KNOz2)s 6.03571 | 10.78073 | 0.16568 | 9.21927 
Co304 1.07117 | 10.02986 | 0.93356 | 9.97014 
CoSO, 2.06845 | 10.31564 0.48345 9.68435 
(CoSO,4)2. K2S04)5 5.55690 | 10.74488 0.17996 9.25518 
Co304 Jo 0.73423 | 9.86583 1.36197 | 10.13417 
CoO 0.93356 | 9.97014 1.07117 | 10.02986 
Co2P20; Co 0.40392 | 9.60630 | 2.47574 | 10.39371 
CoO 0.51357 | 9.71060 | 1.94715 | 10.28940 
Co304 0.55012 | 9.74046 | 1.81779 | 10.25953 
CoSO, 1.06230 | 10.02624 | 0.94135 | 9.97375 
; CoSO,.7H20 1.92661 | 10.28479 | 0.51905 | 9.71521 
CoS0, Yo 0.38023 | 9.58005 | 2.62999 | 10.41996 
CoO 0.48345 | 9.68435 | 2.06847 | 10.31565 
CoS0,.7H20 0 0.20965 | 9.32150 | 4.76985 | 10.67851 
CoO 0.26657 | 9.42581 | 3.75136 | 10.57419 
(CoSO4)2. (K2SOx)s Co 0.14153 | 9.15085 | 7.06553 | 10.84914 
CoO 0.17996 | 9.25518 | 5.55679 | 10.74482 


Columbium 





See Niobium 
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, : Log of R Log of 1 
Weighed Sought Factor Factor | Reciprocal f Factor 
aia) of Factor | aaa 
+10 
Copper 
Cu CuxC2H 302. (AsO»); 3.98875 | 10.60084 | 0.25071 | 9.39917 
CuCNS 1.91407 | 10.28196 | 0.52245 | 9.71804 
CuO 1.25181 | 10.09754 | 0.79884 | 9.90246 
Cu.O 1.12590 | 10.05150 | 0.88818 | 9.94850 
Cus 1.25228 | 10.09770 | 0.79854 | 9.90230 
CuS0,.5H.O 3.92949 | 10.59433 | 0.25449 | 9.40567 
CuzC2H 02. (AsOz)s Cu 0.25071 | 9.39917 | 3.98867 | 10.60083 
CuCNS Go 0.52245 | 9.71804 | 1.91406 | 10.28195 
yu 0.65400 | 9.81558 | 1.52905 | 10.18443 
(Cu[CsHsN]>. (SCN). Cu 0.18804 | 9.27425 | 5.31802 | 10.72575 
CuO 0.28589 | Onami7On 45248271 1062820 
Cu(C7HsNOs2)s Cu 0.18922 | 9.27697 | 5.28485 | 10.72303 
LY CuO 0.23687 | 9.37451 | 4.22172 | 10.62549 
Cu(CoHsNO)> Cu 0.18059 | 9.25669 | 5.53741 | 10.74330 
CuO 0.22606 | 9.35422 | 4.42360 | 10.64578 
Cu(Ci2H1,.ONS)> Cu 0.12795 | 9.10704 | 7.81555 | 10.89296 
‘ CuO 0.16017 | 9.20458 | 6.24337 | 10.79542 
Cu(NH:2C.H:CO.). Cu 0.18922 | 9.27697 | 5.28485 | 10.72303 
CuO 0.23687 | 9.37451 | 4.22172 | 10.62549 
CuO Cu 0.79884 | 9.90246 | 1.25182 | 10.09754 
CuCNS 1.52904 | 10.18442 | 0.65401 | 9.81558 
Cus 1.00038 | 10.00016 | 0.99962 | 9.99983 
CuS0,.5H2O 3.13905 | 10.49680 | 0.31857 | 9.50320 
CusO Cu 0.88817 | 9.94850 | 1.12591 | 10.05150 
CuO 1.11183 | 10.04603 | 0.89942 | 9.95396 
Cus 1.11224 | 10.04620 | 0.89909 | 9.95380 
CuS Cu 0.79854 | 9.90230 | 1.25229 | 10.09770 
CuO 0.99962 | 9.99983 | 1.00004 | 10.00002 
Cu,O0 0.89908 | 9.95380 | 1.11225 | 10.04620 
CuS0O,.5H2O 3.13787 | 10.49663 | 0.31869 | 9.50337 
CuS0,.5H20 Cu 0.25449 | 9.40567 | 3.92943 | 10.59433 
CuO 0.31857 | 9.50320 | 3.13903 | 10.49679 
Cu.8 0.31869 | 9.50337 | 3.13785 | 10.49663 
Mg2As20; Cu2C2H30>.(AsOz)s 1.08844 | 10.03681 | 0.91875 | 9.96320 
Dysprosium 
Dy20; Dy 0.87131 | 9.94017 | 1.14770 | 10.05983 
Erbium 
Er Er.0; 1.14349 | 10.05824 | 0.87452 | 9.94177 
Er:O; Er 0.87452 | 9.94177 | 1.14349 | 10.05824 
Europium 
Eu.0; Eu 0.86361 | 9.93632 | 1.15793 | 10.06368 
Fluorine 
BaF, BaSiF 1.59359 | 10.20238 | 0.62751 | 9.79762 
BaSiFs BaF, 0.62751 9.79762 1.59360 | 10.20238 
EF 0.40795 | 9.61061 | 2.45128 | 10.38939 
HF 0.42960 | 9.63306 | 2.32775 | 10.36694 
H.SiFs 0.51568 | 9.71238 | 1.93919 | 10.28762 
iF, 0.37248 | 9.57110] 2.68471 | 10.42889 
SiF. 0.50847 | 9.70627 | 1.96668 | 10.29373 
CaF, F 0.48664 | 9.68721 | 2.05491 | 10.31279 
6HF 0.51248 | 9.70968 | 1.95130 | 10.29033 
H.SiFs 0.61517 | 9.78900 | 1.62557 | 10.21100 
SiF; 0.60657 | 9.78288 | 1.64861 | 10.21712 
CaSO, F 0.27910 | 9.44576 | 3.58295 | 10.55424 
HF 0.29391 | 9.46821 | 3.40240 | 10.53178 
F BaSiFs 2.45125 | 10.38939 | 0.40796 | 9.61062 
aF, 2.05491 | 10.31279 | 0.48664 | 9.68721 
CaSO, 3.58293 | 10.55433 | 0.27910 | 9.44576 
H.SiFs 1.26407 | 10.10177 | 0.79110 | 9.89823 
K.SiFs 1.93244 | 10.28611 | 0.51748 | 9.71389 
2QHE H.SiFs 3.60115 | 10.55644 | 0.27769 | 9.44356 
6HF H.SiF;s 1.20038 | 10.07932 | 0.83307 | 9.92068 
H.SiF BaSiF’s 1.93917 | 10.28762 | 0.51568 | 9.71237 
CaF, 1.62555 | 10.21100 | 0.61518 | 9.78900 
F 0.79109 | 9.89823 | 1.26408 | 10.10178 
2HF 0.27769 | 9.44356 | 3.60114 | 10.55644 
6HF 0.83307 | 9.92068 | 1.20038 | 10.07932 
K.SiF. 1.52875 | 10.18434 | 0.65413 | 9.81566 
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Log of Lee ic 
Weighed Sought Factor Factor | Reciprocal pees 
+10 of Factor +10 
Fluorine (contd.) 
H.SiFs SiF, 0.72232 | 9.85873 | 1.38443 | 10.14129 
SiF, 0.98601 | 9.99388 | 1.01419 | 10.00612 
2KE K.SiF,; 1.89568 | 10.27777 | 0.52752 | 9.72224 
K.SiF 5 F 0.51748 | 9.71389 | 1.93244 | 10.28611 
6HE 0.54493 | 9.73634 | 1.83510 | 10.26366 
H.SiF;s 0.65413 | 9.81566 | 1.52875 | 10.18434 
KF 0.52751 | 9.72223 | 1.89570 | 10.27777 
Sik, 0.64498 | 9.80955 | 1.55044 | 10.19045 
NaSik F 0.60615 | 9.78258 | 1.64976 | 10.21742 
6HF 0.63831 | 9.80503 | 1.56664 | 10.19498 
H.SiF, 0.76622 | 9.88435 | 1.30511 | 10.11565 
2NaF 0.44655 | 9.64987 | 2.23939 | 10.35013 
SiF, 0.55344 | 9.74307] 1.80688 | 10.25693 
SiF, 0.75550 | 9.87823 | 1.32363 | 10.12177 
PbCIF F 0.07261 | 8.86100 | 13.77221 | 11.13900 
Sik, BaSiF 2.68467 | 10.42889 0.37249 9.57111 
H2SiFs 1.38444 | 10.14128 | 0.72231 | 9.85872 
Sik; BaSiF; 1.96666 | 10.29373 | 0.50848 | 9.70627 
CaF, 1.64862 | 10.21712 | 0.60657 | 9.78288 
H.SiFy 1.01419 | 10.00612 | 0.98601 | 9.99388 
K.SiFs 1.55043 | 10.19045 | 0.64498 | 9.80955 
Gallium 
Ga GasOs; 1.34423 | 10.12847 | 0.74392 | 9.87153 
Ga(CoHsNOBre)s Ga 0.07146 | 8.85406 | 13.99384 | 11.14594 
Ga.O; 0.09606 | 8.98254 | 10.41016 | 11.01746 
GazO; Ga 0.74392 9.87153 1.34423 | 10.12847 
Ga; Ga 0.59178 | 9.77216 | 1.68982 | 10.22785 
Germanium 
Ge GeO, 1.44083 | 10.15861 0.69404 | 9.84138 
(CoxHsNOH),. 
(GeOz.12M00;) Ge 0.03009 | 8.47842 | 33.23363 | 11.52158 
GeO: 0.04335 | 8.63699 | 23.06805 | 11.36301 
GeO: Ge 0.69404 | 9.84139 | 1.44084 | 10.15861 
KeGeFs Ge 0.27415 | 9.43799 3.64764 | 10.56201 
Meg»GeO, Ge 0.39193 | 9.59321 | 2.55148 | 10.40679 
GeO: 0.56471 | 9.75183 | 1.77082 | 10.24817 
Gold 
Au AuCl; 1.53998 | 10.18749 | 0.64936 | 9.81249 
HAuCly.4H20 2.09095 | 10.32034 | 0.47825 | 9.67966 
KAu(CN),.H20 1.81836 | 10.25968 0.54995 9.74032 
AuCl, Au 0.64938 | 9.81250} 1.53993 | 10.18750 
CsH;SAu Au 0.64339 | 9.80847 | 1.55427 | 10.19153 
HAuCl;.4H20 | Au 0.47825 | 9.67966 | 2.09096 | 10.32034 
KAu(CN),.H2O Au 0.54995 | 9.740382 | 1.81835 | 10.25967 
Hafnium 
HfO, Hf 0.84797 | 9.92838 | 1.17929 | 10.07162 
Hf(CsH; CHOHCO:), Hf 0.22794 | 9.35782 | 4.38712 | 10.64218 
HfO» 0.26880 | 9.42943 | 3.72024 | 10.57057 
Holmium 
Ho20;3 Ho 0.87297 | 9.94100 | 1.14551 | 10.05900 
Hydrogen 
AgCNS HCNS 0.35606 | 9.55152 | 2.80852 | 10.44848 
BaSO, HCNS 0.25317 | 9.40841 | 3.94992 | 10.59659 
CuCNS HCNS 0.48586 | 9.68651 | 2.05821 | 10.31349 
H HO 8.93644 | 10.95116 | 0.11190 | 9.04883 
O 7.93644 | 10.89963 | 0.12600] 9.10037 
HCNS AgCNS 2.80846 | 10.44847 | 0.35607 | 9.55154 
BaSO, 3.94991 | 10.59659 | 0.25317 | 9.40341 
CuCNS 2.05822 | 10.31350 | 0.48586 | 9.68651 
H2.0 H 0.11190 | 9.04883 | 8.93655 | 10.95117 
Cis H 0.12600 | 9.100387 | 7.93651 | 10.89963 
Indium 
In In.O,; 1.20902 | 10.08244 | 0.92712 | 9.91757 
InoSy 1.41888 | 10.15194 | 0.70478 | 9.84805 
In(CoH,ON)s Tis 0.20980 | 9.32181 | 4.76644 | 10.67819 
InzO; 0.25365 | 9.40423 | 3.94244 | 10.59577 
In2O; - In 0.82711 | 9.91756 | 1.20903 | 10.08244 
In2S; In 0.70478 | 9.84805 | 1.41888 | 10.15194 
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: Log of ; Log of 

Weighed Sought Pastor Pantor Reciprocal | Reciprocal 

+10 of Factor | of Factor 

+10 
Iodine 

Ag HI 1.18580 | 10.07401 | 0.84331 | 9.92599 
I 1.17646 | 10.07058 | 0.85001 | 9.92942 

AgCl I 0.88544 | 9.94716 | 1.12938 | 10.05284 
Agl HI 0.54483 | 9.73626 | 1.83543 | 10.26374 
I 0.54054 | 9.73283 | 1.85000 | 10.26717 

IO; 0.74498 | 9.87214 |] 1.34232 | 10.12786 

10, 0.81313 | 9.91016 | 1.22982 | 10.08985 

1,05 0.71091 | 9.85181 | 1.40665 | 10.14819 

1,0; 0.77906 | 9.89157 | 1.28360 | 10.10843 

HI Ag 0.84331 | 9.92599 | 1.18580 | 10.07401 
Agl 1.83542 | 10.26374 | 0.54483 | 9.73626 

Pd 0.41590 | 9.61899 | 2.40442 | 10.38101 

Pdi. 1.40799 | 10.14860 | 0.71023 | 9.85140 

TI 2.58981 | 10.41327 | 0.38613 | 9.58673 

I Ag 0.85000 | 9.92942 | 1.17647 | 10.07058 
AgCl 1.12937 | 10.05283 | 0.88545 | 9.94716 

Agl 1.85000 | 10.26717 | 0.54054 | 9.73283 

Pd 0.41921 | 9.62243 | 2.38544 | 10.37757 

Pdi; 1.41917 | 10.15203 | 0.70464 | 9.84797 

Til 2.61039 | 10.41671 | 0.38308 | 9.58329 

10s Agl 1.34231 | 10.12785 | 0.74498 | 9.87214 
Pdl, 1.02971 | 10.01272 | 0.97115 | 9.98729 

TII 1.89402 | 10.27738 | 0.52798 | 9.72262 

10, Agl 1.22981 | 10.08984 | 0.81313 | 9.91016 
Pdl, 0.94341 | 9.97470 | 1.05998 | 10.02530 

TI 1.73528 | 10.23937 | 0.57628 | 9.76063 

1,05 Agl 1.40665 | 10.14819 | 0.71091 | 9.95181 
Pdl, 1.07907 | 10.03305 | 0.92672 | 9.96695 

TI 1.98481 | 10.29772 | 0.50383 | 9.70228 

1,0; AgI 1.28360 | 10.10843 | 0.77906 | 9.89157 
Pdl, 0.98467 | 9.99329 | 1.01557 | 10.00671 

TI 1.81120 | 10.25797 | 0.55212 | 9.74203 

Pd HI 2.40437 | 10.38100 | 0.41591 | 9.61900 
I 2.38542 | 10.37757 | 0.41921 | 9.62243 

Pdl, HI 0.71023 | 9.85140 | 1.40799 | 10.14860 
I 0.70463 | 9.70463 | 1.41918 | 10.15204 

10; 0:97114.| 9.98728 | 1.02972 | 10.01272 

10, 1.05998 | 10.02530 | 0.94341 | 9.97470 

1,0; 0.92672 | 9.96695 | 1.07907 | 10.03305 

1,07 1.01556 | 10.00671 | 0.98468 | 9.99330 

TI HI 0.38613 | 9.58673 | 2.58980 | 10.41327 
I 0.38308 | 9.58329 | 2.61042 | 10.41671 

10; 0.52798 | 9.72262] 1.89401 | 10.27738 

10, 0.57627 | 9.76063 | 1.73530 | 10.23937 

LO; 0.50382 | 9.70228 | 1.98484 | 10.29772 

: 1,0; 0.55212 | 9.74203 | 1.81120 | 10.25797 

ron 

Ag Fe;(CN);s (Prussian blue) 0.44253 | 9.64594 | 2.25973 | 10.35406 
CN Fe;(CN):s 1.83474 | 10.26358 | 0.54504 | 9.73643 
CO; FeCO; 2.63249 | 10.42037 | 0.37987 | 9.57964 
Fe(HCOs;)2 2.02092 | 10.30555 | 0.49482 | 9.69445 

FeO 1.63249 | 10.21287 | 0.61256 | 9.78715 

Fe Fe(HCO;)2 3.18517 | 10.50313 | 0.31395 | 9.49686 
FeO 1.28648 | 10.10940 | 0.77731 | 9.89059 

FeO; 1.42973 | 10.15526 | 0.69943 | 9.84474 

FePO, 2.70056 | 10.438145 | 0.37029 | 9.56854 

FeS 1.57414 | 10.19704 | 0.63527 | 9.80296 

FeSO, 2.72009 | 10.43458 | 0.36763 | 9.56541 

FeSO,.7H2O 4.97817 | 10.69707 | 0.20088 | 9.30294 

FeSO,.(NH,)280,.6H20 7.02054 | 10.84637 | 0.14244 | 9.15363 

FeAsQ, Mg,As20; 0.79702 | 9.90147 | 1.25467 | 10.09853 
Fe(CsH;N[NO]O); Fe 0.11953 | 9.07748 | 8.36610 | 10.92252 
FeO; 0.17090 | 9.23274 | 5.85138 | 10.76726 

Fe(CyH.NO); Fe 0.11437 | 9.05821 | 8.74355 | 10.94169 
FeO; 0.16351 | 9.21354 | 6.11583 | 10.78646 

FeCl; Fe,0; 0.49225 | 9.69219 | 2.03149 | 10.30781 
Fe;(CN):s Ag 2.25971 | 10.35405 | 0.44253 | 9.64594 
CN 0.54503 | 9.73642 | 1.83476 | 10.26358 
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Log of Dee ot l 
Weighed Sought Factor Factor pees ane 
+10 +10 
Iron (contd.) 
FeCO; CO» 0.37986 | 9.57962 | 2.63255 | 10.42038 
FeO 0.62013 | 9.79248 | 1.61257 | 10.20752 
: FeO; 0.68918 | 9.83833 | 1.45100 | 10.16167 
Fe(HCO;)2 CO, 0.49482 | 9.69445-| 2.02094 | 10.30555 
Fe 0.31396 | 9.49687 | 3.18512 | 10.50313 
FeO 0.40390 | 9.60627 | 2.47586 | 10.39373 
FeO; 0.44887 | 9.65212 | 2.22782 | 10.34788 
FeO CO; 0.61256 | 9.78715 | 1.63249 | 10.21285 
Fe 0.77732 | 9.89060 | 1.28647 | 10.10940 
FeCO; 1.61256 | 10.20751 | 0.62013 | 9.79248 
Fe(HCOs)s 2.47588 | 10.39373 | 0.40390 | 9.60627 
FeO; 1.11134 | 10.04584 | 0.89981 | 9.95415 
FePO, 2.09918 | 10.32205 | 0.47638 | 9.67795 
FeS 1.22360 | 10.08764 | 0.81726 | 9.91236 
SO; 1.11436 | 10.04703 | 0.89738 | 9.95298 
FeO; Fe 0.69943 | 9.84474] 1.42974 | 10.15524 
FeCl, 2.03149 | 10.30781 | 0.49225 | 9.69219 
FeCO; 1.45099 | 10.16167 | 0.68918 | 9.83833 
Fe(HCO;)2 2.22781 | 10.34788 | 0.44887 | 9.65212 
Fe(HCO;) 2.99200 | 10.47596 | 0.33422 | 9.52403 
FeO 0.89981 | 9.95415 | 1.11135 | 10.04584 
Fe;O, 0.96660 | 9.98525 | 1.03455 | 10.01475 
FePO, 1.88886 | 10.27620 | 0.52942 | 9.72380 
FeS 1.10101 | 10.04113 | 0.90826 | 9.95821 
FeSO, 1.90252 | 10.27933 | 0.52562 | 9.72067 
FeSO,.7H2O 3.48190 | 10.54182 | 0.28720 | 9.45818 
Fe» (SOx); 2.50406 | 10.39864 | 0.39935 | 9.60135 
FeSOx.(N H4)2SO;.6H2O 4.91040 | 10.69112 | 0.20365 | 9.30888 
Fe;O4 FeO; 1.03455 | 10.01475 | 0.96660 | 9.98525 
FePO, Fe 0.37029 | 9.56854 | 2.70059 | 10.43145 
FeO 0.47638 | 9.67795 | 2.09916 | 10.32204 
FeO; 0.52942 | 9.72380 | 1.88886 | 10.27620 
FeS Fe 0.63527 | 9.80296 | 1.57413 | 10.19704 
FeO 0.81726 | 9.91236 | 1.22360 | 10.08764 
FeO; 0.90826 | 9.95821 1.10101 | 10.04179 
FeSO, e 0.36763 | 9.56541 | 2.72013 | 10.43459 
FeO; 0.52562 | 9.72067 | 1.90252 | 10.27933 
SO; 0.52704 | 9.72184 | 1.89739 | 10.27817 
FeSO,.7H,O Fe 0.20088 | 9.30294 | 4.97810 | 10.69706 
FeO; 0.28720 | 9.45818 | 3.48189 | 10.54182 
FeSO,.(NH4)2504.6H2O | Fe 0.14244 | 9.15363 7.02050 | 10.84637 
FeO; 0.20365 | 9.30888 | 4.91039 | 10.69112 
Fe. (SO,)3 Fe,O; 0.39935 9.60135 2.50407 | 10.39864 
Mg2As,O; FeAsO, 1.25468 | 10.09853 | 0.79702 | 9.90147 
SO; FeO 0.89738 | 9.95298 | 1.11436 | 10.04703 
FeSO, 1.89739 | 10.27816 0.52704 9.72184 
Lanthanum 
La La.O; 1.17277 | 10.06921 | 0.85268 | 9.93079 
La,O; La 0.85268 | 9.93079 | 1.17277 | 10.06921 
Lead 
BaSO, PbSO, 1.29927 | 10.11370 | 0.76966 | 9.88630 
Pb PbCl, 1.34225 | 10.12783 | 0.74502 | 9.87217 
PbCO, 1.28958 | 10.11044 | 0.77545 | 9.88955 
(PbCOs;)2.Pb(OH).» 1.24781 | 10.09615 | 0.80140 | 9.90385 
PbCrOQ, 1.55982 | 10.19307 | 0.64110 | 9.80693 
PbO 1.07722 | 10.03231 0.92832 9.96770 
PbO» 1.15445 | 10.06238 | 0.86621 | 9.93762 
Pb(OH)» 1.16415 | 10.06601 | 0.85900 | 9.93399 
PbS 1.15474 | 10.06248 | 0.86600 | 9.93752 
: PbSO, 1.46363 | 10.16543 | 0.68323 | 9.83457 
Pb(C2H;02).8H20 PbCrO, 0.85198 | 9.93043 | 1.17374 | 10.06957 
PbSO, 0.79944 | 9.90279 | 1.25088 | 10.09722 
Pb(C;HsNO2)2 Pb 0.43396 | 9.63746 | 2.30436 | 10.36255 
PbO 0.46747 | 9.66975 | 2.13971 | 10.33024 
PbCl, Pb 0274502 | S9e87218) |) wissoo oe lOnlors3 
PbO 0.80255 | 9.90448 | 1.24603 | 10.09553 
PbCO; Pb 0.77541 | 9.88954 | 1.28964 | 10.11047 
PbO 0.83529 | 9.92184 | 1.19719 | 10.07816 
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Log of . Log of 
Weighed Sought Wanten Factor | Xeciprocal | Reciprocal 
+10 of Factor | of Factor 
+10 
eet aaa 
3 PbSO, 1.13492 | 10.05497 | 0.88112 | 9.94504 
(PbCOs)2.Pb(OH)>» Pb 0.80141 | 9.90386 |] 1.24780 | 10.09614 
PbCrO, 1.25007 | 10.09693 | 0.79996 | 9.90307 
PbSO, 1.17298 | 10.06929 | 0.85253 | 9.93017 
PbCrO, Pb 0.64110 | 9.80692 | 1.55982 | 10.19307 
Pb (C2H;02)2.3H2O 1.17371 | 10.06956 | 0.85200 | 9.93044 
(PbCOs)2.Pb(OH): 0.79996 | 9.90307 | 1.25006 | 10.09693 
PbO 0.69061 | 9.83922 | 1.44800 | 10.16077 
Pb;O, 0.70710 | 9.84947 | 1.41423 | 10.15052 
PbSO, 0.93833 | 9.97235 | 1.06572 | 10.02765 
Pb(NO3)2 PbO 0.67388 | 9.82859 | 1.48394 | 10.17141 
PbO, 0.72219 | 9.85865 | 1.38468 | 10.14135 
PbSO, 0.91561 | 9.96171 | 1.09217 | 10.03829 
PbO Pb 0.92831 | 9.96770 | 1.07723 | 10.03231 
PbCl, 1.24602 | 10.09553 | 0.80256 | 9.90448 
PbCO; 1.19718 | 10.07816 | 0.83530 | 9.92184 
PbCrO, 1.44800 | 10.16077 | 0.69061 | 9.83923 
Pb(NOs3)2 1.48393 | 10.17141 | 0.67389 | 9.82859 
PbO» 1.07169 | 10.03007 | 0.93311 | 9.96993 
PbS 1.07196 | 10.03018 | 0.93287 | 9.96982 
PbSO, 1.35871 | 10.13313 | 0.73599 | 9.86687 
PbO Rb 0.86622 | 9.93763 | 1.15444 | 10.06237 
Pb(NOs)o 1.38467 | 10.14135 | 0.72219 | 9.85865 
PbO 0.93311 | 9.96993 | 1.07169 | 10.03007 
PbSO, 1.26782 | 10.10306 | 0.78876 | 9.89694 
Ph;O, PbCrO, 1.41423 | 10.15052 | 0.70710 | 9.84948 
PbSO, 1.32702 | 10.12288 | 0.75357 | 9.87712 
Pb(OH), Pb 0.85900 | 9.93399 | 1.16414 | 10.06601 
Pb:P20; Pb 0.70434 | 9.84778 | 1.41977 | 10.15222 
PbO 0.75874 | 9.88009 | 1.31797 | 10.11991 
PbS Pb 0.86600 | 9.93752 | 1.15473 | 10.06249 
PbO 0.93287 | 9.96982 | 1.07196 | 10.03017 
PbSO, 1.26750 | 10.10296 | 0.78895 | 9.89705 
PbSO, BaSO, 0.76966 | 9.88630 | 1.29928 | 10.11370 
Pb 0.68323 | 9.83457 | 1.46364 | 10.16543 
Pb(C:H;02)2.3H2O 1.25088 | 10.09722 | 0.79944 | 9.90279 
PbCO; 0.88112 | 9.94504 | 1.13492 | 10.05497 
(PbCOs;)2.Pb(OH)2 0.85253 | 9.93071 | 1.17298 | 10.06929 
CrO, 1.06572 | 10.02765 | 0.93833 | 9.97236 
Pb(NOs3)2 1.09216 | 10.03828 | 0.91562 | 9.96172 
PbO 0.73599 | 9.86687 | 1.35871 | 10.13313 
PbO» 0.78876 | 9.89694 | 1.26781 | 10.10305 
Pb;O, 0.75357 | 9.87712 | 1.32702 | 10.12288 
PbS 0.78895 | 9.89705 | 1.26751 | 10.10295 
Lithium 
2 Li.CO; 1.67887 | 10.22504 | 0.59564 | 9.77498 
LiHCO; 1.54410 | 10.18868 | 0.64763 | 9.81133 
LinO 0.67887 | 9.83179 | 1.47304 | 10.16821 
Li LiCl 6.10924 | 10.78599 | 0.16369 | 9.21402 
LizCO; 5.32404 | 10.72624 | 0.18783 | 9.27377 
Li,O 2.15283 | 10.33201 | 0.46450 | 9.66699 
Lis;PO, 5.56218 | 10.74524 | 0.17979 | 9.25477 
; Li.SO, 7.92189 | 10.89883 | 0.12623 | 9.10115 
LiCl Ti 0.16369 | 9.21402 | 6.10911 | 10.78598 
Li.CO; 0.87147 | 9.94025 | 1.14749 | 10.05975 
Li.O 0.35239 | 9.54702 | 2.83776 | 10.45297 
Lis;PO, 0.91045 | 9.95926 | 1.09836 | 10.04074 
, Li.SO, 1.29670 | 10.11284 | 0.77119 | 9.88716 
Li.CO; CO; 0.59564 | 9.77498 | 1.67887 | 10.22502 
Li 0.18782 | 9.27374 | 5.32425 | 10.72626 
LiCl 1.14747 | 10.05974 | 0.87148 | 9.94026 
LiHCO, 1.83963 | 10.26473 | 0.54359 | 9.73527 
Li,O 0.40436 | 9.60677 | 2.47304 | 10.39323 
Li,;PO, 1.04473 | 10.01901 | 0.95719 | 9.98100 
LiHCO; CO 0.64762 | 9.81132 | 1.54412 | 10.18868 
LixCO; 0.54363 | 9.73530 | 1.83949 | 10.26470 
Li,O 0.21982 | 9.34207 | 4.54918 | 10.65794 
LisPO, 0.56795 | 9.75431 | 1.76072 | 10.24569 
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Log of 
Weighed Sought Factor Factor 
+10 
Lithium (contd.) 
Li,O CO; 1.47304 | 10.16821 
Li 0.46449 | 9.66698 
Licl 2.83767 | 10.45296 
Li,CO; 2.47304 | 10.39323 
LiHCO; 4.54890 | 10.65791 
LizPO, 2.58364 | 10.41223 
Li,SO, 3.67975 | 10.56582 
SO; 2.67872 | 10.42809 
Li;PO, Li 0.17979 | 9:.25477 
LiCl 1.09835 | 10.04074 
LiCO; 0.95718 | 9.98099 
LiHCO; 1.76070 | 10.24569 
Li,O 0.38705 | 9.58777 
Liy.SO,.H20 1.65761 | 10.21949 
Li.SO, Li 0.12623 | 9.10116 
Lach 0.77118.) 9. 88716 
TO 0.27175 | 9.43417 
1h, PO: 0.70213 | 9.84642 
SO; 0.72823 | 9.86227 
Li,SO4.H.O Li;PO, 0.60328 | 9.78052 
3 Li0 0.37317 | 9.57191 
Lisso, 137318 | 10. 13773 
Lutetium 
Lu.0; Lu 0.87938 | 9.94418 
Magnesium 
BaSO, MgSO, 0.51574 | 9.71243 
MgS0,.7H2O 1.05605 | 10.02368 
Br Meg 0.15212 | 9.18219 
MgBr. 1.15212 | 10.06150 
MgBr:.6H20 1.82807 | 10.26200 
Cl Mg 0.34288 | 9.53514 
MgCl, 1.34288 | 10.12804 
MgCl.6H20 2.86643 | 10.45734 
CO; MgCo; 1.91595 | 10.28239 
MgO 0.91595 | 9.96187 
I Mg 0.09579 | 8.98132 
Mgl, 1.09578 | 10.03972 
Mg Br 6.57262 | 10.81780 
Cl 2.91650 | 10.46487 
i 10.43965 | 11.01869 
MgCo; 3.46829 | 10.54011 
gO 1.65807 | 10.21960 
MgoP20, 4.57731 | 10.66061 
MgSO, 4.95122 | 10.69471 
MgBr. Br (0.86796 | 9.93850 
MgBr.6H.0 Br 0.54702 | 9.73800 
MgC,0, Mg 0.21643 9.33532 
MgO 0.35886 | 9.55493 
Mg(CyH NO), Mg OLCOTT | Saso0si 
MegBrs 0.58898 9.77010 
MgBro.6H.O 0.93455 | 9.97060 
MgCo, 0.26972 | 9.43091 
MgCl, 0.30458 | 9.48370 
MgCls.6H20 0.65014 | 9.81301 
Mg(HCO;)» 0.46813 | 9.67037 
MgO 0.12895 | 9.11042 
MgS0, 0.38505 | 9.58552 
MgS0,.7H20 0.78842 | 9.89676 
MgCl, ell 0.74467 | 9.87196 
MgeP20; 1.16872 | 10.06771 
MgClo.6H.0 Cl 0.34887 | 9.54266 
Mg»P20; 0.54753 | 9.73841 
MgClo. KC1.6H,O Meg»P20, 0.40059 | 9.60270 
MgCO; CO, 0.52193 | 9.71761 
Mg 0.28833 | 9.45989 
Mg(HCO;)> 1.73559 | 10.23945 
MgO 0.47807 | 9.67949 
MgeP20, 1.31977 | 10.12049 
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Log of Pees aul Log of 
Weighed Sought Factor Factor eciprocal Reciprocal 
+10 of Factor | of Factor 
+10 
Magnesium (contd.) 
Mg(HCOs)2 MgCoO, 0.57617 9.76055 1.738560 | 10.23945 
MgO ().27545 9.44004 3.63042 | 10.55996 
MgeP20; 0.76041 9.88105 1.31508 | 10.11895 
Mel: i 0.91258 9.96027 1.09579 | 10.08973 
MgO CO, 1.09176 | 10.03812 0.91595 9.96187 
Meg 0.603811 9.78040 1.65807 | 10.21960 
MgCoO, 2.09176 | 10.32051 0.47807 9.67949 
Meg(HCOs)2 3.63045 | 10.55996 0.27545 9.44004 
MgeP2O; 2.76064 | 10.44101 0.36223 9.55898 
MgsO, 2.98613 | 10.47511 0.33488 | 9.52489 
SO; 1.98611 | 10.29800 0.503850 9.70200 
Mg2P20; Meg 0.21847 | 9.33939 | 4.57729 | 10.66061 
MgCl. 0.85563 | 9.93229 1.16873 | 10.06771 
MgCls.6H2O 1.82638 | 10.26159 | 0.54753 | 9.73841 
MgCl. KCI.6H20 2.49633 | 10.39730 | 0.40059 | 9.60270 
MgCO; 0.75771 9.87950 1.31977 | 10.12049 
Mg(HCOs)2 1.381508 | 10.11896 | 0.76041 9.88105 
MgO 0.36224 | 9.55900 | 2.76060 | 10.44101 
MgSO, 1.08168 | 10.03410 | 0.92449 | 9.96590 
Mgs0O,;.7H20 2.21488 | 10.34535 | 0.45149 | 9.65465 
MgsoO, BaSO, 1.93896 | 10.28757 0.51574 | 9.71243 
Mg 0.20007 | 9.30529 | 4.85123 | 10.69471 
MgO 0.33488 | 9.52489 | 2.98614 | 10.47511 
Mg2P20; 0.92449 | 9.96590 1.08168 | 10.03410 
SO; 0.66511 9.82289 OOS oe el Onlin 
MgS0O,;.7H:20 BaSO, 0.94693 | 9.97632 1.05604 | 10.02368 
Mg2P30; 0.45149 | 9.65465 | 2.21489 | 10.34535 
SO; 0.32482 | 9.51164 3.07863 | 10.48836 
SO; MgO 0.50350 | 9.70200 1.98610 | 10.29800 
MgSO, 1.50351 | 10.17711 0.66511 9.82289 
MgsS0,.7H20 3.07863 | 10.48836 | 0.32482 | 9.51164 
Manganese 
BaSO, MnsoO, 0.64696 | 9.81088 1.54569 | 10.18912 
CO, MnCoO; 2.61184 | 10.41694 | 0.38287 | 9.58305 
MnO 1.61184 | 10.20733 | 0.62041 9.79268 
Mn MnCoO; 2.09230 | 10.32062 | 0.47794 | 9.67937 
MnO 1.29122 | 10.11100 | 0.77446 | 9.88900 
MnO, 1.58246 | 10.19933 | 0.63193 | 9.80067 
Mn:0; 1.43684 | 10.15741 0.69597 | 9.84259 
Mn;0, 1.38830 | 10.14248 | 0.72031 9.85752 
Mn>2P20; 2.58308 | 10.41213 | 0.38713 | 9.58786 
MnC.0, n 0.38429 | 9.58466 | 2.60220 | 10.41534 
Mn;0, 0.53352 | 9.72715 1.87434 | 10.27285 
Mn(C,H,NO). Mn 0.16005 | 9.20426 | 6.24805 | 10.79574 
Mn;0, 0.22220 | 9.34674 | 4.50045 | 10.65326 
MnCoO; Oz 0.38287 | 9.58305 | 2.61185 | 10.41695 
Mn 0.47794 | 9.67937 | 2.09231 | 10.32063 
Mn(HCOs;)2 1.53961 | 10.18741 0.64952 | 9.81259 
MnO 0.61713 9.79038 1.62040 | 10.20962 
Mn;0, 0.66353 | 9.82186 1.50709 | 10.17814 
Mn2P20;, 1.23456 | 10.09152 | 0.81001 9.90849 
ns 0.75689 | 9.87903 1.32120 | 10.12097 
Mnso, 1.31365 | 10.11848 | 0.76124 | 9.88152 
Mn(HCOs)2 MnCoO; 0.64952 | 9.81259 1.53960 | 10.18741 
MnO 0.40084 | 9.60297 | 2.49476 | 10.39703 
Mn;0, 0.43098 | 9.63446 | 2.32029 | 10.36555 
MnO CO: 0.62041 9.79268 1.61184 | 10.20733 
Mn 0.77446 | 9.88900 1.29122 | 10.11099 
MnCoO; 1.62041 | 10.20963 | 0.61713 | 9.79038 
Mn(HCOs)>s 2.49479 | 10.39703 0.40084 | 9.60297 
Mn,0; 1.11277 | 10.04641 0.89866 | 9.953860 
Mn;0, 1.07518 | 10.03148 | 0.93008 | 9.96852 
Mn2P20;, 2.00049 | 10.30114 | 0.49988 | 9.69887 
MnsS 1.22647 | 10.08865 | 0.81535 | 9.91134 
MnsoO, 2.12865 | 10.32811 0.46978 | 9.67189 
SO; 1.12864 | 10.05255 0.88602 | 9.94744 
MnO: Mn 0.63193 | 9.80067 1.58245 | 10.19933 
Mn;0, 0.87731 9.94315 1.13985 | 10.05684 
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Tiggtet Rone of ' 
j Reciprocal | Reciproca 
Weighed Sought Factor neers of Rochon of Factor 
+10 
Manganese (contd.) 
MnO, MnzP.0; 1.63233 | 10.21281 | 0.61262 | 9.78719 
Mn.0; Mn 0.69597 | 9.84259 | 1.43684 | 10.15741 
MnO 0.89865 | 9.95359 | 1.11278 | 10.04641 
Mn;O, 0.96622 | 9.98508 | 1.03496 | 10.01492 
Mn,0, Mn 0.72030 | 9.85751 | 1.38831 | 10.14249 
MnCo, 1.50709 | 10.17814 | 0.66353 | 9.82186 
Mn(HCO;)2 2.32032 | 10.36555 | 0.43098 | 9.63446 
MnO 0.93007 | 9.96852 | 1.07519 | 10.03149 
MnO, 1.13984 | 10.05684 | 0.87732 | 9.94316 
Mn20; 1.03496 | 10.01492 | 0.96622 | 9.98508 
MnSO, 1.97978 | 10.29662 | 0.50511 | 9.70339 
Mn2P20; Mn 0.38713 | 9.58786 | 2.58311 | 10.41214 
MnCoO; 0.81000 | 9.90849 | 1.23457 | 10.09152 
MnO 0.49987 | 9.69886 | 2.00052 | 10.30114 
MnO, 0.61262 | 9.78719 | 1.63233 | 10.21281 
MnSO, 1.06405 | 10.02696 | 0.93981 | 9.97304 
MnS n 0.63146 | 9.80035 | 1.58363 | 10.19966 
MnCo; 1.32120 | 10.12097 | 0.75689 | 9.87903 
MnO 0.81535 | 9.91134 | 1.22647 | 10.08865 
MnSO, 1.73559 | 10.23945 | 0.57617 | 9.76055 
MnSO, BaSO, 1.54570 | 10.18913 | 0.64696 | 9.81088 
Mn 0.36383 | 9.56090 | 2.74854 | 10.43910 
MnO . 0.46978 | 9.67189 | 2.12866 | 10.32811 
Mn;O, 0.50510 | 9.70338 | 1.97981 | 10.29663 
Mn>P,0; 0.93980 | 9.97304 | 1.06406 | 10.02696 
MnS 0.57617 | 9.76055 | 1.73560 | 10.23945 
SO; 0.53021 | 9.72445 | 1.88605 | 10.27555 
SO; MnO 0.88603 | 9.94745 | 1.12863 | 10.05255 
MnSO, 1.88604 | 10.27555 | 0.53021 | 9.72445 
Mercury 
Hg HgCl 1.17673 | 10.07068 | 0.84981 | 9.92932 
HgCl; 1.35351 | 10.13146 | 0.73882 | 9.86854 
HgO 1.07976 | 10.03332 | 0.92613 | 9.96667 
HgS 1.15983 | 10.06440 | 0.86220 | 9.93561 
Hgs(AsOu)2 Hg 0.68413 | 9.83514 | 1.46171 | 10.16486 
Hg (Ci2HivONS)» Hg 0.31681 | 9.50080 | 3.15647 | 10.49920 
HgCl Hg 0.84981 | 9.92932 | 1.17673 | 10.07068 
HgCl, 1.15023 | 10.06079 | 0.86939 | 9.93921 
HgNO; 1.11248 | 10.04629 | 0.89889 | 9.95371 
HgO 0.91760 | 9.96265 | 1.08980 | 10.03735 
Hg,0 0.88369 | 9.94630 | 1.13162 | 10.05370 
HgS 0.98564 | 9.99372 | 1.01457 | 10.00629 
HgCl, Hg 0.73882 | 9.86854 | 1.35351 | 10.13146 
HgCl 0.86939 | 9.93921 1.15023 | 10.06079 
HgS 0.85691 | 9.93294 | 1.16698 | 10.06706 
Hg(CN)s HgS 0.92091 | 9.96422 | 1.08588 | 10.03578 
Hg.CrO, Hg 0.77572 | 9.88971 | 1.28912 | 10.11029 
HgNO; HgCl 0.89889 | 9.95371 | 1.11248 | 10.04629 
Hes 0.88598 | 9.94742 | 1.12869 | 10.05257 
Hg(NOs;)2 HgS 0.71673 | 9.85536 | 1.39523 | 10.14464 
Hg(NOs)2.H20 HgS 0.67903 | 9.83189 | 1.47269 | 10.16812 
HgO Hg 0.92613 | 9.96667 | 1.07977 | 10.03333 
HgCl 1.08980 | 10.03735 | 0.91760 | 9.96265 
HgS 1.07415 | 10.03106 | 0.93097 | 9.96894 
Hg20 HgCl 1.13160 | 10.05369 | 0.88370 | 9.94630 
HgsS 1.11535 | 10.04741 | 0.89658 | 9.95259 
HgS Hg 0.86220 | 9.93561 | 1.15982 | 10.06440 
HgCl 1.01457 | 10.00629 | 0.98564 | 9.99372 
HgCl, 1.16698 | 10.06706 | 0.85691 | 9.93294 
Hg(CN)s 1.08588 | 10.03578 | 0.92091 | 9.96422 
HgNOs; 1.12869 | 10.05257 | 0.88598 | 9.94743 
Hg(NOs3)2 1.39522 | 10.14464 | 0.71673 | 9.85536 
Hg(NO;)2.H20 1.47268 | 10.16811 | 0.67903 | 9.83189 
HgO 0.93097 | 9.96894 | 1.07415 | 10.03106 
Hg.0 0.89656 | 9.95258 | 1.11537 | 10.04741 
HgSO, 1.27509 | 10.10554 | 0.78426 | 9.89446 
HgSO, HgS 0.78426 | 9.89446 | 1.27509 | 10.10554 
Molybdenum 
a Mo0Os 1.50031 | 10.17618 | 0.66653 | 9.82382 





B-284 











GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 



























































Log of 
; Log of | Reciprocal | Reciprocal 
Weighed Sought Factor Factor phe) eee CWE ae) A 
of Factor | of Factor 
+10 
+10 
Molybdenum 
Mo MoC LeLZ508 |) LO. Cale? 0.88875 9.94878 
Mos; 2.00261 10.30159 0.49935 9.69841 
PbMoOQ, 3.82666 | 10.58282 0.26132 9.41717 
MoC 6: Ome 7 9.04638 8.89715 | 10.95362 
Mo 0.88874 9.94877 PL2519> | 10.05122 
Mo0O.(CyHsNO)s Mo 0). 23049 9.36265 4.33858 | 10.63735 
MoO; 0.34580 9.53883 2.89184 | 10.46118 
MoO; Mo 0.66653 9 82382 1.50031 | 10.17617 
Mos; 1.33479 | 10.12541 0.74918 9.87459 
(NH4)2MoO, 1.36175 | 10.13410 0.73435 9.86590 
(N H4)3PO4.12Mo0O; 1.08630 | 10.038595 0.92056 9.96405 
PbMoO, 2.55058 | 10.40664 0.39207 9.59336 
Mos; Mo 0.49935 9.69841 2.00260 | 10.30159 
MoO; 0.74918 9.87459 1.33479 | 10.12541 
’ (N H4)2MoO, 1.02019 | 10.00868 0.98021 9.99132 
MoSi Mo Onigiso2 9.88847 1.29279 | 10.11152 
Si 0.22645 9 35497 4.41599 | 10.64503 
(NH3)2MoO, MoO; 0.73435 9.86590 1.36175 | 10.13410 
MoS; 0.98021 9.99132 1.02019 | 10.00868 
(NH,4)3P04.12 MoO; 0.79771 9.90185 1.25359 | 10.09816 
PbMoO, 1.87302 | 10.27254 0.53390 9.72746 
(NH4)3;P04.12 MoO; MoO; 0.92054 9.96404 1.08632 | 10.03596 
(NH4)2MoOy, 1.25359 | 10.09816 0.79771 9.90185 
PbMoO, Mo 0.26132 9.41717 3.82673 | 10.58283 
MoO; 0.39207 9.59336 2.55056 | 10.40664 
(NH,)2MoO, 0.53390 9.72746 1.87301 | 10.27254 
Neodymium 
Nd Nd2O; 1.16639 | 10.06684 0.85735 9.93315 
Nd:O; Nd 0.85735 9.93316 1.16638 | 10.06684 
Nickel 
Ni Ni(CyH;N2O02)2 4.92148 | 10.69209 0.20319 9.30790 
Ni(NQ3)2.6H2O 4.95231 | 10.69481 0.20193 9.30520 
NiO 1.27254 | 10.10467 0.78584 9.89533 
NiSO, 2.63618 | 10.42099 0.37934 9.57903 
Ni NiSO,.7H2O 4.78419 | 10.67981 0.20902 9.32019 
Ni(C,H;N202)2 Ni 0.20319 | 9.30790 | 4.92150 | 10.69210 
NiO 0.25857 9.41258 3.86742 | 10.58742 
(Ni[CsH;sN]«) (SCN). Ni 0.11950 9.07737 8.36820 | 10.92263 
NiO 0.15207 9.18204 6.57592 | 10.81776 
Ni(C7H,O2N)> Ni 0.17736 9.24886 5.63825 | 10.75114 
NiO 0622573 9.35359 4.43007 | 10.64641 
Ni(CgHsNO).2 Ni 0.16918 9.22835 5.91086 | 10.77165 
NiO 0.21529 9.33303 4.64490 | 10.66698 
Ni(NOs3)o.6H2O Ni 0.20193 9.30520 4.95221 | 10.69480 
NiO 0.25696 9.40987 3.89166 | 10.59013 
NiSO; OF 5323 9.72616 1.87860 | 10.27383 
NiO Ni 0.78584 9.89533 1.27252 | 10.10467 
Ni(C,H7N2O2)2 3.86749 | 10.58743 0.25857 9.41258 
Ni(NO3;)2.6H2O 3.89171 | 10.59014 0.25696 9.40987 
NiSO, 2.07161 | 10.31631 0.48272 9.68370 
NiSO,.7H2O 3.75960 | 10.57514 0.26599 9.42487 
NiSO, Ni 0.37934 9.57903 2.63616 | 10.42098 
Ni(NOs3)2.6H2O 1.87859 | 10.27384 0.53231 9.72616 
NiO 0.48272 9.68370 2.07159 | 10.31630 
NiSO,.7H20 1.81482 | 10.25884 0.55102 9.74117 
NiSO,.7H2O Ni 0.20902 9.32019 4.78423 | 10.67981 
NiO 0.26599 9.42487 3.75954 | 10.57514 
NiSO, 0.55102 9.74117 1.81482 | 10.25884 
Niobium 
Nb 7.73497 | 10.88846 0.12928 9.111538 
NbC 8.73493 | 10.94126 0.11448 9.05873 
3Nb20; 11.06508 | 11.04396 0.09038 8.95607 
Nb C 0.12928 ORM aS 7.73515 | 10.88848 
Nb.O; 1.43053 | 10.15550 0.69904 9.84450 
NbC C 0.11448 9.05873 8.73515 | 10.94127 
Nb 0.88552 9.94720 1.12928 | 10.05280 
Nb2O; Nb 0.69904 9.84450 1.43053 | 10.15550 
Nitrogen 
AgNO, HNO, 0.30552 9.48504 3.27311 | 10.51496 
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Weighed Sought Factor Factor hee hee 
+10 
+10 
Nitrogen (contd.) 
AgNO» N20; 0.24698 9.39266 4.04891 | 10.60733 
CooHisNy. HNO; N ONS 7B12 9.57185 2.68010 | 10.42815 
NO; 0.16517 9.21793 6.05437 | 10.78207 
HNO: AgNO» 3.27310 | 10.51496 0.30552 9.48504 
HNO; (). 22228 9.34690 4.49883 | 10.65310 
NH; 0.27027 9.43180 3.70000 | 10.56820 
NH,Cl 0). 84889 9.92885 1.17801 | 10.07115 
(N H4)2PtCl, 3.52221 | 10.54682 0.28391 9.45318 
NO 0.47619 9.67778 2.10000 | 10.32222 
Pt 1.54801 | 10.18977 0.64599 9.81023 
SO; 0.63528 9.80297 1.57411 | 10.19703 
N2O; 0.53413 9.72765 1.87220 | 10.27235 
N HNO; 4.49877 | 10.65310 0.22229 9.34692 
NaNO; 6.06816 | 10.78306 0.16479 9.21693 
NH; 1.21589 | 10.08489 0.82244 9.91510 
NH,Cl 3.81902 | 10.58195 0.26185 9.41805 
NH;,)2PtCl, 15.84563 | 11.19991 0.06311 8.80010 
(NH,)2SO, 4.71699 | 10.67367 0.21200 9.32634 
NO, 3.28454 | 10.51648 0.30446 9.48353 
NO; 4.42680 | 10.64609 0.22590 9.35392 
N2O; 2.713841 | 10.48352 0.36854 9.56648 
N20; 3.85566 | 10.58610 0.25936 9.41390 
Pt 6.96416 | 10.84287 0.14859 9.15712 
SO; 2.85798 | 10.45606 0.34990 9.54394 
NaNO, N 0.16479 9.21693 6.06833 | 10.78307 
N20; 0). 63539 9.80304 1.57384 | 10.19696 
NH; HNO; 3.69998 | 10.56820 0.27027 9.43180 
N 0). 82244 9.91510 1.21589 | 10.08489 
NO; 3.64079 | 10.56119 0.27467 9.43881 
N2O; 3.17107 | 10.50121 0.315385 9.49879 
NH,B(CeHs)4 N 0.041538 8.61836 | 24.07898 | 11.38164 
NH; 0.05049 8.70320 | 19.80590 | 11.29679 
NH, 0.05348 8.72819 | 18.69858 | 11.27181 
NH.Cl HNO; 1.17799 | 10.07115 0.84890 9.92886 
} 0.26185 9.41805 3.81898 | 10.58195 
NO; 1.15914 | 10.06413 0.86271 9.93586 
N20; 1.00959 | 10.00415 0.99050 9.99585 
(N Ha)oPt Cl, HNO; 0.28392 9.45320 3.52212 | 10.54680 
N 0.06311 8.80010 | 15.845385 | 11.19990 
NO; 0).27938 9.44620 3.57935 | 10.55380 
N20; 0.24333 9.38620 4.10965 | 10.61380 
(N H,)2SO, N 0.21200 9.32634 4.71698 | 10.67367 
N20; 0.81740 9.91243 1.22339 | 10.08757 
NO HNO, 2.10000 | 10.32222 0.47619 9.67778 
NO, 1.53320 | 10.18560 0.65223 9.81440 
NO; 2.06641 | 10.31522 0.48393 9.68478 
N20; 1.26660 | 10.10264 0.78952 9.89736 
N2O 1.79980 | 10.25522 0.55562 9.74478 
NO, N 0.30446 9.48353 3.28450 | 10.51647 
NO 0.65223 9.81440 1.53320 | 10.18560 
NO; N 0.22590 9.35392 4.42674 | 10.64608 
NH; 0.27467 9.43881 3.64073 | 10.56119 
NH,Cl 0.86270 9.93586 1.15915 | 10.06413 
NO 0.483938 9.68478 2.06641 | 10.31522 
Pt 1.57318 | 10.19678 0.63566 9.80322 
N20; AgNO, 4.04875 | 10.60732 0.24699 9.39268 
N 0. 386854 9.56648 2.71341 | 10.438352 
NO 0.78951 9.89736 1.26661 | 10.10264 
NO; KNOs Lluis | ND) aa tae 0.53414 9.72766 
N 0). 25936 9.41390 3.85564 | 10.58610 
NaNO; 1.57382 | 10.19695 0.638540 9.80305 
NH; 0.381585 9.49879 3.17108 | 10.50121 
NH,Cl 0.99049 9.99585 1.00960 | 10.00415 
(NH4)oPtCly 4.10965 | 10.61380 0.243833 9.38620 
(NHy)2S0, 1.223389 | 10.08757 0.81740 9.91243 
NO 0.55562 9.74478 1.79980 | 10.25522 
Pt 1.80621 | 10.25677 0.55365 9.74324 
SO; 0.74124 9.86996 1.34909 | 10.13004 
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. Log of 
Log ; : 
Weighed Sought Riactor pee oh Reciprocal Reciprocal 
+10 of Factor | of Factor 
+10 
Nitrogen (contd.) 
Pt HNO; 0.64595 | 9.81020 1.54811 | 10.18980 
N- 0.14358 | 9.15709 | 6.96476 | 10.84291 
NO; 0.63562 9.80320 1.57327 | 10.19680 
5 N2O; 0.553641 9.74323 1.80623 | 10.25678 
SO; HNO; 1.57410 | 10.19703 | 0.63528 | 9.80297 
I 0.34990 | 9.54394 | 2.85796 | 10.45605 
N2O; 1.34908 | 10.13004 0.74125 9.86996 
Osmium 
Os OsOg 1.33649 | 10.12597 | 0.74823 | 9.87404 
OsOg Os 0.74823 | 9.87404 1.33649 | 10.12597 
Palladium 
K.PdCl, Pd 0.26781 9.42783 | 3.73399 | 10.57217 
PdClz.2H2O 0.53687 9.72987 1.86265 | 10.27018 
Pd K,PdCl, 3.73402 | 10.57217 | 0.26781 9.42783 
PdCl».2H2O0 2.00460 | 10.30205 | 0.49883 | 9.69795 
Pdl; 3.38534 | 10.52960 | 0.29539 | 9.47040 
Pd(NOs)s 2.16541 | 10.33554 | 0.46181 9.66446 
Pd(C,H;N202)2 ‘ 0.31610 | 9.49982 | 3.16356 | 10.50018 
PdCly.2H»O K;PdCl, 1.86263 | 10.27012 | 0.53688 | 9.72988 
Pd 0.49883 | 9.69795 | 2.00469 | 10.30204 
PdCls.Ci2H sN2 Pd 0.29762 | 9.47366 | 3.35999 | 10.52634 
Pdl, Pd 0.29539 | 9.47040 | 3.38536 | 10.52960 
Pd(NOs)2 Pd 0.46181 | 9.66446 | 2.16539 | 10.33554 
Phosphorus 
Ag;PO.4 iB 0.07400 | 8.86923 | 13.51351 | 11.13077 
PO, 0.22689 | 9.35582 | 4.40742 | 10.64418 
P20; 0.16954 | 9.22927 | 5.89831 | 10.77072 
AguP,O; i 0.10232 9.00996 9.77326 | 10.99004 
PO, 0.31374 | 9.49657 | 3.18735 | 10.50343 
P20; 0.23446 | 9.37007 | 4.26512 | 10.62993 
Al.O; P05 1.39214 | 10.14368 | 0.71832 | 9.85632 
AlPO, PO, 0.77875 9.89140 1.28411 | 10.10860 
P20; 0.58196 9.76489 LS Son el Oeraotet 
Ca3(POs,)2 P20; 0.45762 9.66051 2.18522 | 10.338949 
FePO, O, 0.62971 9.79914 1.58803 | 10.20086 
P.O; 0.47058 9.67263 2).12504 | 10.327387 
Mg2P20; H;PO, 0.88059 | 9.94471 1.13560 | 10.05523 
Na»oHPO, 27500) On uO 0.78391 9.89427 
NaeoH PO,.12H2O 3.21828 | 10.50763 0.31073 9 49238 
NaNH,.HPO,.4H:O 1.87870 | 10.27386 0.53228 9.72614 
1B 0.27833 9.44456 3.59286 | 10.55544 
PO, 0.85341 9.93116 1.17177 | 10.06884 
P20; 0.63776 9.80466 1.56799 | 10.19535 
Na2H PO, MgP20; 0.78392 9.89427 1.27564 || 10)..105738 
205 0.49995 9.69893 2.00020 | 10.30105 
Na2HPO,.12H,O MgeP20; 0.31072 9.49237 3.21833 | 10.50763 
205 0.19816 9.29702 5.04643 | 10.70299 
NaNH.HPO,.4H2O Mg.P2O, 0.53228 9.72614 1.87871 | 10.27386 
205 0.33946 9.538079 2.94586 | 10.46921 
(N H,)3P04.12M00O3; 0.01651 8.21775 | 60.56935 | 11.78223 
PO, 0.05061 8.70424 | 19.75894 | 11.29577 
P.O; 0.03782 8.57772 | 26.44104 | 11.42227 
PR AgsPO, 13514087 Tiss Ogs 0.07400 8.86923 
Ag,P.O; 9.77314 | 10.99004 0.10232 9.00996 
g2P.0; 3.59282 | 10.55544 0.27833 9.44456 
(N H4)3PO4.12 M003 60.5786 11 .78234 0.01651 Sh alae 
205 2.29136 | 10.36009 0.438642 9.63990 
P.O;.24M00; 58.0564 11.76385 0.01723 8.23616 
2P20On 11.52587 | 11.06167 0.08676 8.93832 
PO; AgsPO, 4.40744 | 10.64418 | 0.22689 | 9.35582 
AgsP207 3.18739 | 10.503438 0.31374 9.49657 
AIPO, 1.28410 | 10.10860 0.77876 9.89140 
FePO, 1.58803 | 10.20086 0.62971 9.79914 
Mg2P207 1.17175 | 10.06884 0.85342 9.93116 
(NH,4)3P04.12Mo00O; 19.7570 11.29572 0.05062 8.70432 
P20;.24Mo00; 18.9344 PA PAs) 0.05281 Shaan 
UsP20n 3.75902 | 10.57507 0.26603 9.42493 
P.O; Ag;PO, 5.89780 | 10.77069 0.16955 9 . 22930 
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Log of Pent 1 Be of 1 
Weighed Sought Factor Factor at eee begs aie 
Phosphorus (contd.) 
P20; AgsP20,7 4.26520 | 10.62994 0.23446 9.37007 
Al,O3 0.71831 9.85631 1.39216 | 10.143869 
AIPO, 1 7SSie | LO Z3an0 0.58197 9.76440 
Ca3(POx)2 2.18521 | 10.33949 0.45762 9.66051 
FePO, 2712502) | 10532786 0.47058 9.67263 
MgeP20, 1.56798 | 10.19534 0.63776 9.80466 
NaeHPO, 2.00020 | 10.30107 0.49995 9.69893 
NazHPO,.12H,O 5.04623 | 10.70297 0.19817 9.29704 
NaNH,HPO,.4H.O 2.94578 | 10.46920 0.33947 9.53080 
(NH,)3PO1..12M 003 26.4377 11 .42222 0.03783 8.57784 
JB 0.43642 9.63990 2.29137 | 10.36010 
P.0;.24Mo00; 25.3370 11.40376 0.03947 8.59622 
U2P20u 5.03013 | 10.70158 0.19880 9 .29842 
P.0;.24Mo00; EB 0.01722 8.23603 | 58.07201 | 11.76397 
PO, 0.05281 8272272 | 18.9358h | 11°27728 
P.O; 0.03947 8.59627 | 25.33570 | 11.40373 
U2P20n lz 0.08676 8.93832 | 11.52605 | 11.06176 
PO, 0.26603 9.42493 3.75897 | 10.57507 
P2O5 0.19880 9.29842 5.03018 | 10.70158 
Platinum 
H2PtCl.s.6H20 KePtCl, 0.93852 9.97244 1.06551 | 10.02756 
Pt 0.37673 9.57603 2.65442 | 10.42397 
K.PtCle H2PtCl>.6H2O 1.06551 | 10.02756 0.93852 9.97244 
Pt 0.40141 9.60359 2.49122 | 10.39541 
PtCh, 0.69320 9.84086 1.44259 | 10.15915 
PtCl,.5H2O 0.87854 9.94376 1.13825 | 10.05624 
(NH,)2PtCle Pt 0.43950 9.64296 2.27531 | 10.35704 
PtCl, 0.75897 9.88022 1.381758 | 10.11978 
PtCle 0.91854 9.96310 1.08868 | 10.03690 
Pt He2PtCl..6H20 2.65442 | 10.42397 0.37673 9.57603 
K.0 0.48287 9.68383 2.07095 | 10.31617 
K,PtCl, 2.49121 | 10.39641 0.40141 9.60359 
(N Hy) 2PtCle 2.275381 110.35704 0.43950 9.64296 
PtCh, 1.72690 | 10.23727 0.57907 9.76273 
PtCl,.5H2O 2.18863 | 10.34017 0.45691 9.65983 
PtCl, KePtCl, 1.44259 | 10.15915 0.69320 9.84086 
(NH,4)oPtCle 181757 | LOMOTS 0.75897 9.88022 
Pt 0.57907 9.76273 1.72691 | 10.23727 
PtCl,.5H2O KoPtCl, 1.18825 | 10.05624 0.87854 9.94376 
Pt 0.45691 9.65983 2.18861 | 10.34017 
PtCle KePtCl, 1.19199 | 10.07628 0.83893 9.92373 
(NH,)2PtCl, 1.08869 | 10.03691 0.91854 9.96310 
Potassium 
Ag KBr 1.10328 | 10.04269 0.90639 9.95732 
KCl 0.69116 9.83958 1.44684 | 10.16042 
KCIO; 1.18612 | 10.05543 0.88019 9.94458 
KCIO, 1.28444 | 10.10872 0.77855 9.89129 
KCN 0.60369 9.78081 1.65648 | 10.21919 
KI 1.58895 | 10.4873 0.64979 9.81277 
AgBr KBr 0.63378 9.80194 1.57783 | 10.19806 
KBrO; 0.88939 9.94909 1.12437 | 10.05091 
AgCl KCl 0.52019 9.71616 1.92237 | 10.28384 
KCIO; 0.85508 9.93201 1.16948 | 10.06799 
KCIO, 0.96672 9.98530 1.038443 | 10.01470 
AgCN KCN 0.48638 9.68698 2.05601 | 10.31302 
Agl KI 0.70709 | 9.84947 | 1.41425 | 10.15053 
KIO; 0.91154 9.95978 1.09704 | 10.04022 
BaCrO, K.CrO, 0.76658 9.88456 1.30450 | 10.11544 
K2Cr.0; 0.58064 9.76391 1.72224 | 10.23609 
BaSO, KHSO,; 0.583438 9.76599 1.71400 | 10.23401 
KS 0.47244 9.67435 2.11667 | 10.32565 
K.SO, 0.74664 9.87311 1.383933 | 10.12689 
Br K 0.48933 9.68960 2.043861 | 10.31040 
KBr 1.48933 | 10.17299 0.67144 9.82701 
CaF. KF.2H:0 2.41114 | 10.38223 0.41474 9.61778 
CaSO, KF.2H2O 1.38286 | 10.14078 0.72314 9.85922 
Cl K 1.10292 | 10.04255 0.90668 9.95745 
KCl 2.10292 | 10.32282 0.47553 9.67718 
a eee 
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Log of . Log of 

Weighed Sought anion Factor | Reciprocal | Reciprocal 

+10 of Factor | of Factor 

+10 
Potassium (contd.) 

Cl KCIO; 3.45677 | 10.53867 0.28929 9, 46133 
KC10, 3.90808 | 10.59196 0.25588 9.40804 

K20 1.32856 | 10.12338 0.75269 9.87662 

COz KHCO; 2.27491 | 10.35696 0.43958 9.64304 
K2CO; 3.14049 | 10.49700 0.31842 9.50300 

K,O 2.14049 | 10.33051 0.46718 9.66948 

I KI 1.30811 | 10.11665 0.76446 9.88335 
KIO; 1.68634 | 10.22695 0.59300 9.77306 

K Br 2.04360 | 10.31040 0.48933 9.68960 
Cl 0.90668 9.95745 1.10292 | 10.04256 

KBr 3.04860 | 10.48339 0.32856 9.51661 

KCl 1.90668 | 10.28028 0.52447 9.71972 

KCIO; 3.13419 | 10.49614 0.31906 9.50387 

KCIO, 3 54337 | 10.54941 0.28222 9.45059 

KI 4.24546 | 10.62793 0.28555 9.37208 

KNO; 2.58572 | 10.41259 0.38674 9.58742 

20 1.20458 | 10.08084 0.83016 9.91916 

KePtCl, 6.21467 | 10.79342 0.16091 9.20658 

K.SO, 2.22835 | 10.34799 0.44876 9.65201 

Bt 2.49463 | 10.39701 0.40086 9.60299 

K;AsQOq Mg2As2O; 0.60584 9.78236 1.65060 | 10.21764 
K(B[CeHs)},) K 0.10912 | 9.03790 | 9.16422 | 10.96210 
KO 0.13144 9.11873 7.60803 | 10.88127 

KBr Ag 0.90639 9.95732 1.10328 | 10.04269 
AgBr 1.57783 | 10.19806 0.63378 9.80194 

Br 0.67144 9.82701 1.48934 | 10.17299 

K 0.32856 9.51662 3.04358 | 10.48338 

K,0 0.39580 9.59748 2.52653 | 10.40253 

KBrO; AgBr 1.12436 | 10.05091 0.88939 9.94909 
KC,2H,01nN; K 0.08192 8.91339 | 12.20703 | 11.08661 
K.O 0.09868 8.99423 | 10.1383877 | 11.00577 

KCl Ag 1.44685 | 10.16043 0.69116 9.83958 
AgG, 1.92238 | 10.28384 0.52019 9.71616 

Cl 0.47553 9.67718 2.10292 | 10.32283 

K 0.52447 9.71972 1.90669 | 10.28028 

KCI1O; 1.643879 | 10.21585 0.60835 9.78415 

KCI1O, 1.85840 | 10.26914 0.53810 9.73086 

K2CO; 0.92692 9.96704 1.07884 | 10.03296 

K2Cr207 1.97299 | 10.29512 0.50684 9.70487 

KHCO; 1.34289 | 10.12804 0.74466 9.87196 

KNO; 1.35614 | 10.13230 0.73739 9.86770 

K.O 0.63180 9.80058 1.58278 | 10.19942 

KePtCl, 3.25941 | 10.51314 0.30680 9.48686 

KSO, 1.16871 | 10.06770 0.85564 9.93229 

Bt 1.30836 | 10.11673 0.76432 9.88328 

KCIO; Ag 0.88019 9.94458 1.138612 | 10.055438 
AgCl 1.16948 | 10.06799 0.85508 9.93201 

Cl 0.28929 9.46133 3.45674 | 10.53867 

KCl 0.60835 9.78415 1.643879 | 10.21584 

KCIO, Ag 0.77855 9.89129 1.28444 | 10.10872 
AgCl 1.034438 | 10.01470 0.96672 9.98530 

Cl 0.25588 9.40804 3.90808 | 10.59196 

K 0.28222 9.45059 3.54333 | 10.54941 

KCl 0.53810 9.73086 1.85839 | 10.26914 

KO 0.33995 9.53142 2.94161 | 10.46858 

KCN Ag 1.65648 | 10.21918 0.60369 9.78081 
AgCN 2.05602 | 10.313802 0.48638 9.68698 

K:CO; CO. 0.31842 9.50300 3.14051 | 10.49700 
KCl 1.07883 | 10.03295 0.92693 9.96705 

KO 0.68158 9.83352 1.46718 | 10.16648 

KOH 0.81191 9.90951 1.23166 | 10.09049 

K2PtCle 3.51638 | 10.54610 0.28438 9.45390 

K2SO, 1.26085 | 10.10067 0.79312 9.89934 

K2CrO, BaCrO, 1.30449 | 10.11544 0.76658 9.88456 
K.Cr20,7 BaCrO, 1.72220 | 10.23608 0.58065 9.76391 
KCl 0.50685 9.70488 1.97297 | 10.29512 

K.O 0.32021 9.50543 3.12295 | 10.49456 

KF.2H,0 CaF, 0.41474 9.61778 2.41115 | 10.38222 
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Log of Ree IIR Log of 1 
; teciprocal | Reciproca 
Weighed Sought Factor ere of Factor’lat Factor 
+10 
Potassium (contd.) 
KF.2H,O CaSO, 0.72314 9.85922 1.38286 | 10.14078 
K.HAsO, MgpAs,O;7 0.71165 9.85227 1.40519 | 10.14774 
KHCO3 KCl 0.74466 9.87196 1.34289 | 10.12804 
20 0.47046 9.67252 2.12558 | 10.32748 
KePtCl, 2.42716 | 10.38510 0.41200 9.61490 
K.SO, 0.87029 9.93966 1.14904 | 10.06034 
KHSO, BaSO, 1.71401 | 10.23401 0.58343 9.76599 
K.SO, 0.63988 9.80610 1.56279 | 10.19389 
KI Ag 0.64980 9.81278 1.53894 | 10.18722 
AglI 1.41425 | 10.15053 0.70709 9.84947 
I 0.76446 9.88335 1.30811 | 10.11665 
K 0.23555 9.37208 4.24538 | 10.62792 
KO 0.28374 9.45292 3.52435 | 10.54708 
KIO; AglI 1.09705 | 10.04023 0.91154 9.95978 
I 0.59300 9.77305 1.68634 | 10.22695 
KMn0O, Mn.0; 0.49948 9.69852 2.00208 | 10.30148 
MnSs 0.55051 9.74007 1.81650 | 10.25924 
K.MnO, Mn.0; 0.40041 9.60250 2.49744 | 10.39749 
Mns 0.44132 9.64475 2.26593 | 10.35525 
KNO, K2SO, 1.02380 | 10.01022 0.97675 9.98978 
N20; 0.44656 9.64988 2.23934 | 10.35012 
KNO; 0.38674 9.58742 2.58572 | 10.41260 
KCl 0.73739 9.86770 1.35613 | 10.13230 
KO 0.46586 9.66826 2.14657 | 10.33174 
KPtCl, 2.40344 | 10.38083 0.41607 9.61917 
K.SO,4 0.86179 9.93540 1.16038 | 10.06460 
N 0.13853 9.14154 7.21865 | 10.85846 
NH; 0.16844 9.22645 5.93683 | 10.77356 
NO 0.29678 9.47243 3.36950 | 10.52757 
N20; 0.53414 9.72766 1 eSV2Z1e | Osa 
K.0 Cl 0.75269 9.87662 1 32857 | 10212338 
CO, 0.46718 9.66948 2.14050 | 10.33052 
K 0.83016 9.91916 1.20459 | 10.08085 
KBr 2.52667 | 10.40255 0.39578 9.59745 
KCl 1.58284 | 10.19944 0.63178 9.80057 
KCIO; 2.60186 | 10.41529 0.38434 9.58472 
KCIO, 2.94155 | 10.46858 0.33996 9.53143 
K.CO; 1.46718 | 10.16648 0.68158 9.83352 
KoCr20, 3.12294 | 10.49456 0.32021 9.50543 
KHCO; 2.12558 | 10.32748 0.47046 9.67252 
KI 3.52439 | 10.54709 0.28374 9.45292 
KNO; 2.14655 | 10.33174 0.46586 9.66826 
KOH 1.19122 | 10.07599 0.83948 9.92401 
K2PtCl, 5.15918 | 10.71258 0.19383 9.28742 
KoSO, 1.84990 | 10.26715 0.54057 9.73285 
N20; 1.14657 | 10.05940 0.87217 9.94060 
KOH K.CO; 1.23164 | 10.09048 0.81193 9.90952 
K,0 0.838946 9.92400 1.19124 | 10.07600 
K2PtCle K 0.16091 | 9.20658 | 6.21465 | 10.79342 
KCl 0.30680 9.48686 3.25948 | 10.51815 
K.CO; 0.28438 9.45390 3.51642 | 10.54610 . 
KHCO,; 0.41200 9.61490 2.42718 | 10.38510 
KNO; 0.41606 9.61916 2.40350 | 10.38084 
KO 0.19383 9.28742 5.15916 | 10.71258 
KSO. 0.35856 9.55456 2.78893 | 10.44544 
K2SO,. Alo(SO4)3.24H2O 1.95218 | 10.29052 0.51225 9.70948 
K.2SO,.Cre(SO4)3.24H2O 2.05512 | LOGSL283 0.48659 9.68716 
KS BaSO, 2.11666 | 10.32565 0.47244 9.67435 
5 K2SO, 1.58039 | 10.19877 0.63276 9.80124 
K.Si0; SiO, 0.38943 9.59043 2.56786 | 10.40958 
K.S0, BaSO, 1.33933 | 10.12689 0.74664 9.87311 
K 0.44876 9.65201 2.22836 | 10.34799 
KCl 0.85565 9.93230 1.16870 | 10.06770 
K.CO; 0.79312 9.89934 1.26084 | 10.10066 
KHCO; 1.14904 | 10.06034 0.87029 9.93966 
KHSO, 1.56281 | 10.19390 0.63987 9.80609 
KNO, 0.97676 9.98979 1.02379 | 10.01021 
KNO; 1.16038 | 10.06460 0.86179 9.93540 
a ae NE ap rr ee a I 
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Log of 
’ Log of . ; 
Weighed Sought Taste Factor _ | eciprocal | Reciprocal 
+10 of Factor | of Factor 
+10 
Potassium (contd.) 
K2SO, KO 0.54057 9.73285 1.84990 | 10.26715 
K2PtCle 2.78889 | 10.44543 0.35857 9.55457 
KS 0.63276 9.80124 1.58038 | 10.19876 
SO; 0.45942 9.66221 2.17666 | 10.33779 
KSQ4.Al2(SO4)3.24H20 | KoPtCle 0.51224 | 9.70947 | 1.95221 | 10.29053 
K28O04.Cre(SO4)3.24H2O | KoPtCl, 0.48658 9.68715 2.05516 | 10.31284 
MgpAs.0; K;AsO, 1.65059 | 10.21764 | 0.60584 | 9.78236 
K,HAsO, 1.40519 | 10.14774 0.71165 9.85227 
Mn.0; KMn0O, 2.00207 | 10.30148 0.49948 9.69852 
KoMnO, 2.49731 | 10.39747 0.40043 9.60253 
Mns KMn0O, 1.81649 | 10.25923 0.55051 9.74077 
KsMnO, 2.26592 | 10.35524 0.44132 9.64475 
N KNO; 7.21847 | 10.85845 0.13853 9.14154 
NH; KNO; 5.93678 | 10.77355 0.16844 9.22645 
NO KNO; 3.36954 | 10.52757 0). 29678 9.47243 
N20; KNO, 2.23934 | 10.35012 0.44556 9.64988 
N20; KNO; 1.87207 |) 1027235 0.53414 9.72765 
K.0 0.87217 9.94060 1.14657 | 10.05940 
Pt K 0.40086 9.60299 2.49464 | 10.39701 
KCl 0.76431 9.88327 1.30837 | 10.11673 
Si02 K,Si0; 2.56783 | 10.40957 0.389438 9.59043 
SO; K.SO, 2.17664 | 10.33779 0.45942 9.66221 
Praseodymium 
r Pr2O3 1.17032 | 10.06832 0.85447 9.93169 
Pr.O; 1Pae 0.85447 9.93169 1.17032 | 10.06831 
Pr,On Pr 0.82770 9.91787 1.20817 | 10.08213 
Rhenium 
CooHisNs.HReO, Re 0.33038 9.51901 3.02682 | 10.48098 
(CsH;)sAsReOx, Re 0.29392 9.46823 3.40229 | 10.53177 
Rhodium 
Na3RhCl, Rh 0.26757 9.42744 3.73734 | 10.57256 
Rh Na3RhClg 3.73730 | 10.57256 0.26757 9.42744 
RhCl; Rh 0.49175 9.69174 2.033855 | 10.30826 
Rubidium 
AgCl Rb 0.59635 9.77550 1.67687 | 10.22450 
RbCl 0.84368 9.92618 1.18528 | 10.07382 
Cl Rb 2.41080 | 10.38216 0.41480 9.61784 
RbCl 3.41071 | 10.53284 0.29319 9.46715 
Rb AgCl 1.67688 | 10.22450 0.59635 9.77550 
Cl 0.41480 9.61784 2.41080 | 10.38216 
RbCl 1.41477 | 10.15069 0.70683 9.84932 
Rb2CO; 1.35106 | 10.13068 0.74016 9.86933 
Rb.O 1.09360 | 10.03886 0.91441 9.96114 
RboPtCl, 3.38569 | 10.52965 0.29536 9.47035 
Rb2SO, 1.56195 | 10.19367 0.64023 9.80634 
RbB(CeHs)s Rb 0.21119 | 9.32467 | 4.73507 | 10.67533 
Rb.O 0.23096 9.36354 4.32975 | 10.63647 
RbCl AgCl 1.18527 | 10.07382 0.84369 9.92618 
Cl 0.29319 9.46715 3.41076 | 10.538285 
Rb 0.70683 9.84932 1.41477 | 10.15069 
Rb2CO3 0.95493 9.97997 1.04720 | 10.02003 
Rb.O 0.77296 9.08816 1.29373 | 10.11184 
RbeoPtCl, 2.39301 | 10.37896 0.41788 9.62105 
Rb.SO, 1.10399 | 10.04297 0.90581 9.95704 
Rb2CO; Rb 0.74019 9.86934 1.35100 | 10.12066 
RbCl 1.04720 | 10.02003 0.45493 9.97997 
RbHCO; 1.26864 | 10.10835 0.78825 9.89666 
Rbe2PtCl, 2.50595 | 10.389897 0.39905 9.601038 
RbSO, 1.15609 | 10.06299 0.86498 9.93701 
RbClO, Rb 0.46220 9.66483 2.16857 | LOzs8ole 
Rb2CO; 0.62446 9.79550 1.601388 | 10.20449 
RbCl 0.65390 9.81551 1.52929 | 10.18448 
RbHCO; 0.79218 9.89883 1.26234 | 10.10118 
Rb2O 0.50546 9.70369 1.97840 | 10.29632 
Rb2SO, ORAZ 193 9 85850 1.38518 | 10.14151 
RbHCO; Rb2CO; 0.78831 9.89670 1.26854 | 10.10330 
RboPtCl, 1.97546 | 10.29567 0.50621 9.70433 
Rb2S0, 0.91136 9.95969 1.09726 | 10.040381 
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Weighed 


Rubidium (contd.) 
Rb.O 


Rb2PtCle 


Rb.SO, 


Samarium 

Sm.0; 

Scandium 

Se203 

Se (CoHsNO)s. 
(CoHsNOH) 


Selenium 


SeO2 
SeO, 
Silicon 
BaSiF, 


H2Si0; 
K.SikF’s 


Si 
SiC 


Sik, 


Sik, 
S102 


Si02.12Mo00; 











Sought Factor 


.91441 
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Log of 
Factor 


[cell lll oe’ 
NeTielielie) © CO oO oO ODOMOOODOOOODOOSO 
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_ 
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9 


+10 


.96114 
. 11182 
.49079 
. 15481 
47037 
.62103 
.60103 
. 70436 
. 50922 
.80633 
.95701 
.93701 
04033 
.84520 


.93568 
.81422 


.85860 
04438 


. 78692 
. 73613 
30315 
.50091 
.21308 
. 26387 
. 14776 
. 20626 


85224 
79374 


.O7111 


.383250 
88611 


.67439 
. 43580 
. 33027 
.47647 
. 84538 
.42890 
. 32561 


.76140 
. 66749 
.11388 


.56421 
.66973 


23861 
. 10252 
. 18542 
77857 
20403 
.19618 
.52660 
89747 
.81458 
22142 
. 79598 


.24075 
.12341 
09384 
.33775 
. 19723 
.03107 
.11176 
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Log of 
Reciprocal 
of Factor 

+10 


10.03887 


9.84519 
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Log of 
; Log of Revi BI Reet 
Weighed Sought Factor Factor eciprocal | Reciprocal 
+10 of Factor | of Factor 
+10 
Silver (contd.) 
Ag AgyP.O, 1.40313 | 10.14710 0). 71269 9.85290 
Br 0.74079 9.86970 1.34991 | 10.13030 
Cl 0. 382866 9.51675 3.04266 | 10.48325 
I 1.17646 | 10.07058 0.85001 9.92942 
AgBr Ag 0.57445 9.75925 1.74080 | 10.24075 
Br 0.42555 9.62895 2.34990 | 10.37105 
AgCl Ag ().75264 9.87659 1.32866 | 10.12342 
AgNO; 1.18526 | 10.07382 0.84370 9.92619 
AgoO 0). 80845 9.90765 1.23693 | 10.09235 
Br 0.55754 9.74628 1.793859 | 10.25372 
Cl 0). 24736 9.39333 4.04269 | 10.60667 
AgCN Ag 0.80567 9.90616 1.24120 | 10.093884 
AgoCrO, Ag 0.65034 9.81314 1.53766 | 10.18686 
Agl Ag 0.45946 | 9.66225 | 2.17647 | 10.33775 
I 0.54054 9.73283 1.85000 | 10.26717 
AgNO; Ag 0.63499 9.80277 1.57483 | 10.19723 
AgCl 0.84370 9.92619 1.18526 | 10.07381 
Ag,O Ag 0.93096 9.96893 1.07416 | 10.03107 
AgCl 1.23693 | 10.09235 0.80845 9.90765 
AgsPO. Ag 0.77311 9.88824 1.29348 | 10.11176 
AgsP2O0; Ag 0.71269 9.85290 1.403813 | 10.14710 
r Ag 1.34991 | 10.130380 0.74079 9.86970 
AgBr 2.34991 | 10.37105 0)..42555 9.62895 
AgCl 1.79358 | 10.253872 0.55754 9.74628 
Cl Ag 3.04261 | 10.48325 0.32867 9.51676 
AgCl 4.04262 | 10.60666 0.24736 9.39333 
I Ag 0.85000 9.92942 1.17647 | 10.07058 
AgI 1.85000 | 10.26717 0.54054 9.73283 
Sodium 
g NaBr 0.95392 9.97951 1.04831 | 10.02049 
NaCl 0.54179 9.73383 1.84573 | 10.26617 
Nal 1.38958 | 10.14288 0.71964 9.85712 
AgBr NaBr 0.54798 9.73876 1.82488 | 10.26123 
AgCl NaCl 0.40777 9.61042 2.45236 | 10.38959 
NaCloO; 0.74267 9.87080 1.34649 | 10.21921 
NaClO, 0.85429 9.93161 1.17056 | 10.06839 
AgI Nal 0.63846 9.80513 1.56627 | 10.19487 
BaSO, NaHSO, 0.51439 9.71129 1.94405 | 10.28871 
NaHSO,.H20 0.59157 9F7 7201 1.69042 | 10.22799 
NaS 0.334388 9.52424 2.99061 | 10.47577 
Na.SO; 0.54002 9.73241 1.85178 | 10.26759 
Na2S0O3.7H20 1.08032 | 10.03355 0.92565 9.96645 
Na2SO, 0.60857 9.78431 1.643820 | 10.21569 
NaSO,.10H20 1.38043 | 10.14001 0.72441 9.85998 
B.O; NaeB,O; 1.44511 | 10.15990 0.69199 9.84010 
Na2B,0;7.10H20 2.73895 | 10.43758 0.36510 9.56241 
Br Na 0.28770 9.45894 3.47584 | 10.54106 
NaBr 1.28770 | 10.10981 0.77658 9.89019 
Na.O 0.38781 9. 58862 2.57858 | 10.41138 
CaCl, NaCl 1.053821 | 10202252 0.94948 9.97749 
CaCO; NavCO; 1.05894 | 10.02488 0.94434 9.97513 
CaF, NaF 1.07551 | 10.03161 0.92979 9.96838 
CaO Na.CO; 1.88996 | 10.27645 0.52911 9.72355 
CaSO, Na.CO; 0.77858 9.89128 1.28447 | 10.10873 
Cl Na 0.64846 9.81188 1.54212 | 10.18812 
NaCl 1.64846 | 10.21708 0.60663 9.78292 
Na2O 0.87410 9.94156 1.14403 | 10.05844 
CO Na2CO; 2.40829 | 10.38171 0.41523 9.61829 
Nas 1.40829 | 10.14869 0.71008 9.851381 
H;BO; Nae2B.0; 0.81356 9.91039 1.22917 | 10.08961 
Na»B,O;.10H20 1.54195 | 10.18807 0.64853 9.81193 
I Na 0.18116 9.25806 5.51998 | 10.74194 
Nal 1.18115 | 10.07231 0.84663 9.92769 
Na2,O 0.24419 9.38773 4.09517 | 10.61227 
KBF, Na2B.0; 0.39954 9.60156 2.50288 | 10.39844 
Na2B.O7.10H20 0.75725 9.87924 1.32057 | 10.12076 
Mg2As.O7 NasHAsO; 1.09454 | 10.03923 0.91363 9.96077 
Na»HAsO, 1.19761 | 10.07832 0.83500 9.92169 
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Log of 
Log of : o8 
Weighed Sought Factor Factor Reciprocal | Reciprocal 
+10 of Factor | of Factor 
+10 
Sian (contd.) 
gCle NaCl 1.22756 | 10.08904 | 0.81462 | 9.91096 
MgzP207 Na,HPO, 1.27565 | 10.10573 | 0.78391 | 9.89427 
Na2HPO,.12H.0 3.21828 | 10.50763 | 0.31072 | 9.49237 
NaNH,HPO,.4H20 1.87870 | 10.27386 | 0.53228 | 9.72614 
NazPO, 1.47318 | 10.16825 | 0.67880 | 9.83174 
NasP207.10H20 2.00414 | 10.30193 | 0.49897 | 9.69807 
N NaNO, 6.06815 | 10.78306 | 0.16479 | 9.21693 
Na Br 3.47585 | 10.54106 | 0.28770 | 9.45894 
Cl 1.54212 | 10.18811 | 0.64846 | 9.81188 
I 5.52003 | 10.74194 | 0.18116 | 9.25806 
NaBr 4.47585 | 10.65088 | 0.22342 | 9.34912 
NaCl 2.54213 | 10.40520 | 0.39337 | 9.59480 
Na»CO; 2.30513 | 10.36269 | 0.43382 | 9.63731 
NaHCO; 3.65410 | 10.56278 | 0.27367 | 9.43723 
Nal 6.52003 | 10.81425 | 0.15337 | 9.18574 
Na,O 1.34797 | 10.12968 | 0.74186 | 9.87032 
Na»SO, 3.08921 | 10.48985 | 0.32371 | 9.51016 
Na2B,O7 B.O; 0.69198 | 9.84009 | 1.44513 | 10.15991 
H;BO; 1.22916 | 10.08961 | 0.81356 | 9.91039 
KBF, 2.50287 | 10.39844 | 0.39954 | 9.60156 
Na2B,07.10H2O B2Os3 0.36510 | 9.56241 | 2.73898 | 10.43759 
H;BO; 0.64853 | 9.81193 | 1.54195 | 10.18807 
KBF, 1.32057 | 10.12076 | 0.75725 | 9.87924 
NaBr Ag 1.04831 | 10.02048 | 0.95392 | 9.97951 
AgBr 1.82489 | 10.26123 | 0.54798 | 9.73876 
Br 0.77658 | 9.89019 | 1.28770 | 10.10981 
Ne ; 0.22342 | 9.34912 | 4.47588 | 10.65088 
ERS TARIEE OR 0.30116 | 9.47880 | 3.32049 | 10.52120 
3U02(C2H302)2.64H20 | Na 0.01527 | 8.18375 | 65.50075 | 11.81625 
NaBr 0.06833 | 8.83464 | 14.63400 | 11.16536 
Na2CO; 0.03519 | 8.54646 | 28.41474 | 11.45354 
NaCl : 0.03881 | 8.58895 | 25.76589 | 11.41104 
NaF 0.02788 | 8.44536 | 35.86286 | 11.55465 
NaHCO; 0.05579 | 8.74654 | 17.92500 | 11.25346 
Nal 0.09954 | 8.99801 | 10.04590 | 11.00199 
NaNO; 0.05644 | 8.75162 | 17.71667 | 11.24837 
Na.O 0.02058 | 8.31345 | 48.59086 | 11.68655 
co 0.02656 | 8.42426 | 37.64746 | 11.57574 
L 2 ¢ 
Mee VHA OA A 0.04716 | 8.67361 | 21.20261 | 11.32638 
3U02(C2H;0>2)2.64H20 | Na 0.01495 | 8.17461 | 66.89410 | 11.85239 
NaBr 0.06691 | 8.82549 | 14.94545 | 11.17450 
Na2CO; 0.03446 | 8.53730 | 29.01999 | 11.46270 
aCl 0.03800 | 8.57981 | 26.31440 | 11.42019 
NaF 0.02733 | 8.43621 | 36.62601 | 11.56379 
NaHCO, 0.05466 | 8.73739 | 18.30663 | 11.26261 
Nal 0.09747 | 8.98886 | 10.25977 | 11.01114 
NaNO; 0.05527 | 8.74247 | 18.09398 | 11.25753 
NaOH 0.02601 | 8.41511 | 38.44970 | 11.58489 
Na.O 0.02015 | 8.30480 | 49.62532 | 11.69570 
Fernie NasSO, 0.04618 | 8.66446 | 21.65392 | 11.33554 
axCOs CaCO; 0.94434 | 9.97513 | 1.05894 | 10.02488 
CaO 0.52911 | 9.72355 | 1.88997 | 10.27645 
CaSO, 1.28447 | 10.10873 | 0.77853 | 9.89128 
CO, 0.41523 | 9.61829 | 2.40830 | 10.38171 
Na 0.43381 | 9.63730 | 2.30516 | 10.36270 
NaCl 1.10281 | 10.04250 | 0.90677 | 9.95750 
NaHCO, 1.58520 | 10.20008 | 0.63084 | 9.79992 
NaOH 0.75474 | 9.87780 | 1.32496 | 10.12220 
Neco Bs og ti 9.76699 | 1.71007 | 10.23301 
4 
NasCOs. 10H,0 Na.SO, 0.49639 sons fore i ; aaa 
a Ag 1.84573 | 10.26617 | 0.54179 | 9.73383 
AgCl 2.45236 | 10.38958 | 0.40777 | 9.61042 
Cl 0.60663 | 9.78292 | 1.64845 | 10.21707 
as 0.39337 | 9.59480 | 2.54214 | 10.40520 
aClO; 1.82129 | 10.26038 | 0.54906 | 9.73962 
a oe a eres eect) mete Me eA 
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Log of 

Log of | Reciprocal | Reciprocal 

Weighed Sought Factor Factor ge esa el [Bas 2s" all 

+10 of Factor | of Factor 

+10 
Sodium (contd.) 

NaClo, 2.09503 | 10.32118 0.47732 9.67881 

Na2CO; 0.90677 9.95750 1.10282 | 10.04251 

NaHCO; 1.43742 | 10.15759 0.69569 9.84242 

NasHPO, 1.21451 | 10.08440 0.82338 9.91560 

Na.O 0.53025 9.72448 1.88590 | 10.27552 

NaCl NazSO, 1.21521 | 10.08465 0.82290 9.91535 
NaCl0O; AgCl 1.34650 | 10.12921 0.74267 9.87080 
NaCl 0.54906 9.73961 1.82129 | 10.26038 

NaClo, AgCl 1.17055 | 10.06839 0.85430 9.93161 
NaCl 0.47732 9.67881 2.09503 | 10.32119 

NaF CaF, 0.92979 9.96838 LOZ DIG LOPO SOL 
NaoHAsO; Mg2As.O; 0.91362 9.96077 1.09455 | 10.03923 
NasH AsO, Mg2As.O; 0.83499 9.92168 1.19762 | 10.07832 
NaHCO; Na 0.27366 9.43721 3.65417 | 10.56279 
NaCl 0.69569 9.84242 1.43742 | 10.15759 

Na2CO; 0.63083 9.79991 1.58521 | 10.20009 

Na,O 0.36889 9.56690 2.71084 | 10.43310 

Na»sHPO, MgeP20; 0.78392 9.89427 1.27564 | 10.10573 
NaCl 0.82338 9.91560 1.21451 | 10.08440 

Na2,O 0.43660 9.64008 2.29043 | 10.35992 

Na P20; 0.93654 9.97153 1.06776 | 10.02847 

P20; 0.49994 9.69892 2.00024 | 10.30108 

NasHPO,.12H2O MgeP207 0.31072 9.49237 3.21833 | 10.50763 
Na,P20, 0.37122 9.56963 2.69382 | 10.43037 

P20; 0.19816 9.29702 5.04643 | 10.70298 

NaHSO; SO, 0.61564 9.78933 1.62433 | 10.21076 
NaHSO, BaSO, 1.94404 | 10.28871 0.51439 9.71129 
NaHSO,.H2O BaSO, 1.69039 | 10.22799 0.59158 9.77201 
a Ag 0.71964 9.85712 1.38958 | 10.14288 
AgI 1.56626 | 10.19486 0.63846 9.80513 

I 0.84662 9.92769 Losi) LOs07231 

Na 0.15337 9.18574 6.52018 | 10.81426 

Na2O 0.20674 9.31542 4.83699 | 10.68458 

NaN H,HP0O,;.4H:0O Mg>P.0, 0.53228 9.72614 1.87871 | 10.273886 
NH; 0.08146 8.91094 | 12.27596 | 11.08905 

P.O; 0.33946 9.53079 2.94586 | 10.46921 

NaNO; N 0.16479 9.21693 6.06833 | 10.78307 
Na2,O 0.36461 9.56183 2.74266 | 10.48818 

NH; 0.20037 9.30183 4.99077 | 10.69817 

NO 0353803 9.54781 2.83262 | 10.45219 

N.2O; 0.63539 9.80304 1.57384 | 10.19696 

Na.0 Br 2.57854 | 10.41137 | 0.38782 | 9.58863 
Cl 1.14401 | 10.058438 0.87412 9.94157 

CO: 0.71008 9.85131 1.40829 | 10.14869 

I 4.09501 | 10.61225 0.24420 9.38775 

Na 0.74185 9.87032 1.34798 | 10.12968 

NaBr 3.32039 | 10.52119 0.30117 9.47881 

NaCl 1.88587 | 10.27551 0.53026 9.72449 

NasCO; 1.71008 | 10.23302 0.58477 9.76699 

NaHCO; 2.71078 | 10.48310 0.386890 9.56691 

NaexHPO, 2.29044 | 10.85992 0.43660 9.64008 

Nal 4.83686 | 10.68457 0.20675 9.31545 

NaNO; 2.74265 | 10.48817 0.36461 9.56183 

NaOH 1.29065 | 10.11081 0.77480 9.88919 

NaSO, 2.29176 | 10.36017 0.438635 9.63984 

N20; 1.74269 | 10.24122 0.57383 9.75878 

SO; IL PASUL RAG |) a ala a ales) 0.77414 9.88882 

NaOH NasCO; 1.32495 | 10.12220 0.75475 9.87780 
NazO 0.77479 9.88918 1.29067 | 10.11082 

NasP207 NasHPO, 1.06775 | 10.02847 0.93655 9.97153 
Na»HPO,.12H2O 0.26938 9.438037 3.71223 | 10.56963 

NasP207.10H2O Mg2P20, 0.49897 9.69807 2.00413 | 10.30193 
Nas BaSO, 2.99062 | 10.47576 0.334388 9.52424 
Na.SO; BaSO, 1.85176 | 10.26758 0.54008 9.73242 
SO. 0.50827 9.70609 1.96746 | 10.29391 

Na2SO;3.7H20 BaSO, 0.92564 9.96644 1.08033 | 10.03356 
SO. 0.25407 9.40495 3.93592 | 10.59505 

NaeSO, BaSO, 1.64319 | 10.21569 0.60857 9.78431 
Na 0.32370 9.51014 3.08928 | 10.48986 
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Log of ee l gee of 1 
Weighed Sought Factor Factor of taotor ne aes 
ao +10 
Sodium (contd.) 
NaCl 0.82289 9.91534 1.21523 | 10.08466 
NazCO; 0.74619 9.87285 1°34014 4) 10. 20.71'5 
Na2CO3.10H2O0 2.01451 | 10.30417 0.49640 9.69583 
Na.O 0.43635 9.63984 2.29174 | 10.36016 
SO; 0.56365 9.75101 1.77415 | 10.24899 
Na2SO,.10H20 BaSO, 0.72441 9.85998 1.38043 | 10.14001 
Na2U207.2Zn U20; Na 0.02369 8.37457 | 42.21190 | 11.62544 
Naz,O 0.03193 8.50420 | 31.31851 | 11.49579 
NH, NaN H,HPO,.4H2O 12.27607 | 11.08906 0.08146 8.91094 
NaNO; 4.99070 | 10.69816 0.20037 9.30183 
NO NaNO; 2.83258 | 10.45218 0.35304 9.54782 
N20; NaNO; 1.57382 | 10.19695 0.63540 9.80305 
Na2,O 0.57382 9.75878 1.74271 | 10.24123 
P20; NasHPO, 2.00020 | 10.30107 0.49995 9.69893 
NazHPO,.12H2O 5.04623 | 10.70297 0.19817 9.29704 
NaN H,HPO,.4H.0 2.94578 | 10.46920 0.33947 9.53080 
SO. NaHSO; 1.62442 | 10.21070 0.61560 9.78930 
Na.SO; 1.96756 | 10.29393 0.50824 9.70607 
SO; Na.O 0.77414 9.88882 1.29176 |) 10. tees 
NazSO, 1.77414 | 10.24899 0.56365 9.75101 
Strontium 
CO, SrCO; 3.35446 | 10.52562 0.29811 9.47438 
SO; SrO 1.29424 | 10.11202 0.77265 9.88798 
SrSO, 2.29422 | 10.36063 0.43588 9.63937 
Sr SrCO; 1.68489 | 10.22657 0.59351 9.77343 
Sr(NOs3)o 2.41532 | 10.38298 0.41402 9.61702 
rO 1.18261 | 10.07284 0.84559 9.92716 
SrSO, 2.09633 | 10.32146 0.47702 9.67854 
SrCl, SrCO3; 0.93124 9.96906 1.07384 | 10.03094 
SrO 0.65363 9.81533 1.52992 | 10.18467 
SrSO, 1.15865 | 10.06395 0.86307 9.93605 
SrCO; CO, 0.29811 9.474388 3.35447 | 10.52562 
Sr 0.59351 9.77343 1.68489 | 10.22657 
SrCl. 1.07383 | 10.03095 0.93125 9.96907 
Sr(HCOs3)2 1.42010 | 10.15232 0.70418 9.84768 
Sr(NO3)2 1.43352 | 10.15640 0.69758 9.84359 
SrO 0.70189 9.84627 d A2es2 | 10 bsro 
SrSO, 1.24419 | 10.09489 0.80374 9.90511 
SrC,0, Sr 0.49886 9.69798 2.00457 | 10.30202 
SrO 0.58996 9.77082 1.69503 | 10.22918 
Sr(HCOs3). SrCO; 0.70417 9.84768 1.42011 | 10.15232 
SrO 0.49425 9.69395 2.02327 | 10.30602 
Sr(1O3)> Sr 0.200381 9.30170 4.99226 | 10.69829 
SrO 0.23688 9.37453 4.22155 | 10.69829 
Sr(NOs)2 Sr 0.41402 9.61702 2.41434 | 10.38298 
SrCO3; 0.69759 9.84360 1.43351 | 10.15640 
SrO 0.48963 9. 68987 2.04236 | 10.31014 
SrSO, 0.86793 9.93849 1.25217 | 1O.06L54 
SrO SO; 0.77265 9.88798 1.29425 | 10.11202 
Sr 0.84559 9.92716 1.18261 | 10.07284 
SrCly 1.52992 | 10.18467 0.65363 9.81533 
SrCO, 1.42472 | 10.15373 0.70189 9.84627 
Sr(HCO,), 2.02326 | 10.30605 0.49425 9.69395 
Sr(NOs3), 2.04237 | 10.31014 0.48963 9. 68987 
SrSO, 1.77263 | 10.24862 0.56413 9.751388 
SrSO, SO; 0.48588 9.63937 2.29421 | 10.36063 
Sr 0.47703 9.67855 2.09630 | 10.32145 
SrCly 0.86308 9.93605 1.15864 | 10.06395 
SrCO; 0.80373 9.90511 1.24420 | 10.09489 
Sr(NOs3), 1.15217 | 10.06151 0.86793 9.93848 
SrO 0.56413 9.75138 1.77264 | 10.24862 
Sulfur 
AS2S3 HS 0.41555 9.61862 2.40645 | 10.38138 
S 0.39097 9.59214 2.55774 | 10.40786 
BaSO, Fes, 0.25702 9.40997 3.89077 | 10.59003 
HS 0.14602 9.16441 6.84838 | 10.83559 
H.SO; 0.35166 9 54612 2.84366 | 10.45388 
H2SO, 0.42021 9.62347 2.37976 | 10.37653 
a | 
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Weighed 


Sulfur (contd.) 


Ci2Hi2N2.H SO, 
CdS 


FeS. 
HS 


H2SO; 
H2SO, 


(NH4)2SO,4 
Ss 


SO, 
SO, 


SO, 
Tantalum 
Ta 


TaC 
TaCl; 


TasO, 
Ta:O; 


Tellurium 
H.TeO, 
H2TeO,.2H:O 
Te 


TeO; 

(TeO2)2SO3 

Terbium 
b,O7 


Thallium 
eee ce 





Sought 


H.S0, 


T1,PtCle 
ll 
Tl 


Factor 


i Reciprocal 


+10 of Factor 





NRKONWRNNOCOOOCENNNRONWOCOCOCOCCSCS 


DOR OR OR BR eB Be eee RHO =) SoocdeHH-S- oS OF Of-oOoocooH = 











9.13792 | 7.27908 
9.43851 3.64325 
9.53532 | 2.91528 
9.61445 | 2.42966 
9.05526 | 8.80514 
9.53181 2.93893 
9.37275 4.23890 
9 34627 4.50532 
10.59004 | 0.25702 
10.38138 | 0.41555 
10.83560 | 0.14602 
10.62725 | 0.23591 
10.37093 0.42567 
10 45287 0.35166 
10.37653 | 0.42021 
10.12946 | 0.74224 
9.91186 1.22502 
9.87054 1.34729 
9.78239 1.65046 
10.40786 | 0.39097 
10.86208 | 0.13738 
10.65373 | 0.22196 
10.56149 | 0.27448 
10. 46468 | 0.34302 
9.62907 | 2.34924 
10.21761 0.60589 
10.38555 | 0.41158 
10. 29659 0.50514 
10.08674 | 0.81897 
8.79413 | 16.06451 
9.97209 1.06638 
9.70341 1.97965 
9.79041 1.62127 
10.01602 | 0.96379 
9.91327 1.22105 
10.20985 | 0.61680 
9.98398 1.03757 
9.81893 1.51731 
9.74480 1 19969 
10.18108 | 0.65906 
10.25520 | 0.55565 
10.09718 | 0.79950 
10.13868 | 0.72665 
10.19438 | 0.63918 
9.90282 1.25078 
9.86133 1.37618 
9.80562 1.56450 


We) 
co 
is) 
No) 
Or 
oo 
_ 
—_ 
~J 
for) 
= 
oo 





9.44738 | 3.56964 
10.06947 | 0.85218 
10.05949 0.87198 
10. 10849 0.77896 
10. 16878 0.67798 
10.20976 | 0.61693 
10.11507 0.76724 
10. 01668 0.96233 
10.30055 | 0.50057 
10.09167 | 0.80971 

i 

0 

I 

0. 

1 

1 





Log of 
Reciprocal 
of Factor 

+10 


. 86208 
.56149 
.46468 
38555 
.94474 
.46819 
. 62725 
. 65372 
.40997 
.61862 
. 16441 
.387275 
. 62907 
.54612 
.62347 
.87054 
.08814 
. 12946 
.21760 
59214 
. 13792 
. 34627 
43851 
53532 
37093 
. 78239 
.61445 


. 70341 
.91327 
11.20587 


[eel ordi ard ll aril ceil sacl peed ll ned ed 
eooowrwncwnnnnwoooooooo 


— 
OOD OODODOOO 


—_ 
Oo 
j=) 
bo 
a] 
eo) 
_ 


10.29659 


—_ 
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J 
oO 
=) 
bo 
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i 
on 
ee) 
co 
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i Log of Reciprocal Pricer 
Weighed Sought Factor ce of Factor | of Factor 
= +10 
Thallium (contd.) 
tu GUI 0.61693 9.79024 1.62093 | 10.20976 
T1PtCl, 1.23244 | 10.09076 0.81140 9.90924 
TINO; Tl 0.76724 9.88493 12303388) | 10511507) 
ThPtCl, 12538272 || 1018546 0.65243 9.81453 
TI1,0 Al 0.96223 9.98332 1.03914 | 10.01668 
Tl.PtCl, 1.92247 | 10.28386 0.52016 9.71614 
Tl.PtCl, Tl 0.50057 9.69946 1.99772 | 10.30054 
TIC! 0.58741 9.76894 1.70239 | 10.23106 
TLCOs; 0.57406 9.75896 1.74198 | 10.24105 
BINT 0.81140 9.90924 1.23244 | 10.09076 
TINO; 0.65244 9.81454 1.53271 | 10.18546 
TLO 0.52016 9.71614 1.92249 | 10.28386 
TlLSO, 0.61821 9.79114 1.61757 | 10.20886 
TSO, Tl 0.80971 9.90833 1.23501 | 10.09167 
TlhPtClea 1.61757 | 10.20886 0.61821 9.79114 
Thorium 
Th ThOs 1.13790 | 10.05610 0.87881 9.94390 
Th(C,HsNO),. 
(CogHgsNOH) Aba (). 24327 9.38609 4.11066 | 10.61391 
ThO, 0.27682 9.44220 3.61246 | 10.55781 
ThClh, ThO: 0.70626 9.84896 1.41590 | 10.15103 
Th(NO3)4.6H:O ThO, 0.44898 9.65223 Deze | LOVSATTT 
ThO, Th 0.87881 9.94390 1.13790 | 10.05610 
ThCl, 1.41590 | 10.15103 0.70626 9.84896 
Th(NO3;)4.6H2O 2 2eat2on| 10 -S4eae 0.44898 9.65223 
Thulium 
aaa Tm 0.87561 9.94231 1.14206 | 10.05769 
in 
Sn SnCl, 1.59744 | 10.20342 0.62600 9.79657 
SnClo.2H2O0 1.90100 | 10.27898 0.52604 9.72102 
SnCl, 2.19479 | 10.34140 0.45562 9.65860 
SnCly. (N H,Cl)2 3.09622 | 10.49083 0.32297 9.50916 
SnO 1.138480 | 10.05492 0.88121 9.94508 
SnO» 1.26961 | 10.10367 0.78764 9.89633 
SnCl, Sn 0.62600 9.79657 1.59744 | 10.20342 
SnO» 0.79478 9.90025 1.25821 | 10.09975 
SnCl,.2H.O Sn 0.52604 9.72102 1.90100 | 10.27898 
SnOvs 0.66786 9.82469 1.49732 LO SUyiaS 
SnCl, Sn 0.45562 9 65860 2.19481 10.34139 
SnO, 0.57846 9.76227 1:72873 | 10.23772 
SnCl,.(NH,Cl)>, Sn 0.382297 9.50916 3.09626 | 10.49084 
SnO, 0.41005 9.61284 2.43873 | 10.38716 
SnO Sn 0.88121 9.94508 1.13480 | 10.05491 
SnO, 1.11879 | 10.04875 0.89382 9.95125 
SnOz Sn 0.78764 9.89633 1.26962 | 10.10367 
SnCl, 1.25821 | 10.09976 0.79474 9.90023 
SnCl..2H2O 1.49731 10; 17531 0.66786 9.82469 
SnCl, 1.72871 LO 238772 0.57847 9.76228 
SnCly.(NH,Cl)>s 2.43872 | 10.38716 0.41005 9.61284 
nies SnO 0.89382 9.95125 1.11879 10.04875 
itanium 
KoTik 5 F 0.47472 9.67644 2.10650 | 10.32356 
K 0732573 9.51286 3.07003 | 10.48714 
Ti 0.19951 9 29996 5.01228 | 10.70004 
\ TiO, 0.33279 9.52217 3.00490 | 10.47783 
Th Ke Tik’s 5.01232 | 10.70004 0.19951 9.29996 
TiC 1.25078 | LOYOOF17 0.79953 9.90283 
4 TiOs 1.66806 | 10.22222 0.59950 9.77779 
TiC as 0.20049 9.30210 4.98778 | 10.69791 
. 1 0.7995: 9.902838 1.25073 | 10.09 
TiO(CysH,NOCI.)» ae 0.09776 8.99016 | 10.22913 | 11 saboa 
: 1O2 0.16306 9.21235 DealsPral WO Asis 
TiO(CyH,ON)s> Ti : 0.13600 9.13354 7.35294 | 10.86646 
PiO2 0.22685 9.35574 4.40820 | 10.64426 
TiO, KT) Is 3.00488 | 10.47782 0.33279 9.52217 
ri ; 0.59950 9.77779 1.66806 | 10.22221 
TiC 0.74969 9.87488 1.38388 | 10, 12512 
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Log of 
J Log of Res il ni 
Weighed Sought Factor Factor teciprocal | Reciprocal 
+10 of Factor | of Factor 
+10 
Tungsten 
FeWO, W 0.605389 9.78203 1.65183 | 10.21797 
WO; 0.76344 9.88277 1.30986 | 10.11722 
MgWO, W 0.67552 9.82964 1.48034 | 10.17036 
WO; 0.85189 9.93038 1.17386 | 10.06962 
MnwWo, Ww (0.60719 | 0.78332 | 1.64693 | 10.21668 
WO; 0.76571 9 88406 1.30598 | 10.11593 
PbWO, W 0.40403 9.60641 2.47506 | 10.39359 
WO; 0.50952 | 9.70716 | 1.96263 | 1029284 
W WC 1.03266 | 10.01396 0.96837 9.98604 
WC 1.06532 | 10.02748 (). 93869 9.97252 
WO, 1.17405 | 10.06969 0.85175 9.93031 
WO; 1.26108 | 10.10075 0.79297 9.89925 
W2C C 0.03163 | 8.50010 | 31.61555 | 11.49990 
W 0.96837 9.98604 1.03266 | 10.01396 
WC GC 0.06133 | 8.78767 | 16.30523 | 11.21233 
W 0.93868 9.97252 1.06533 | 10.02749 
WO, W 0.85175 9.93031 1.17405 | 10.06969 
WO2(C sH-ON)> W 0.36467 9.56190 2.74221 | 10.43810 
WO; 0.45987 9.66264 2.17453 | 10.33736 
WO; Ww 0.79297 9.89926 1.26108 | 10.10074 
Uranium 
UO, 1.13444 | 10.05478 0.88149 9.94522 
U;08 1.17925 | 10.07160 0.84800 9.92840 
U2P201 1.49981 | 10.17604 0.66675 9.82396 
UO, U 0.88149 9.94522 1.13444 | 10.05478 
U;08 1.03950 | 10.01682 0.96200 9.98318 
U2P201n 1.32268 | 10.12145 0.75604 9.87854 
UO2(CysH.ON)s. 
(CsH;ON) U 0.33835 9.52937 2.95552 | 10.47063 
UO2 0.38384 9.58415 2.60525 | 10.41585 
U305 U 0.84799 9.92839 1.17926 | 10.07161 
UO, 0.96199 9.98317 1.03951 | 10.01683 
UO2(NO3)2.6H2O 1.78864 | 10.25252 0.55908 9.74747 
UO2(NO3)2.6H2O U;08 0.55909 9.74748 1.78862 | 10.25252 
U2P20n U 0.66675 9.82396 1.49981 | 10.17603 
UO, 0.75639 9.87875 1532207) 1Os2125 
Vanadium 
VC 1.23578 | 10.09194 0.80921 9.90806 
V20; 1.78518 | 10.25168 0.56017 9.74832 
VC C 0.19080 9.28058 5.24109 | 10.71942 
V 0.80921 9.90806 1.23577 | 10.09194 
VO, V2.0; 0.79120 9.89829 1.26390 | 10.10171 
V2.0; V 0.56017 9.74832 I retlye || Oe Ties 
VC 0.69225 9.84026 1.44456 | 10.15974 
VO, 1.26390 | 10.10171 0.79120 9.89829 
Ytterbium 
Yb YbO;3 1.13870 | 10.05641 0.87819 9.94359 
Yb203 Yb 0.87820 9.94359 1.13869 | 10.05640 
Yttrium 
Y2O; 1.26994 | 10.10378 0.78744 9.89622 
Y.20; ye 0.78744 9 89622 1.26994 | 10.10378 
Zine 
BaSO, ZnS 0.41744 9.62059 2.39555 | 10.37941 
ZnSO4.7H20 1.23196 | 10.09059 0.81171 9.90940 
Zn. ZnoNH.PO, 2.72877 | 10.438596 0.36647 9.56404 
ZnO 1.24476 | 10.09508 0.80337 9.90492 
Zn2P207 2.33043 | 10.36744 0.42911 9.63257 
ZnS 1.49044 | 10.17332 0.67094 9.82668 
Zn(CyHeNO)> Zn. 0.18483 9.26677 5.41088 | 10.73323 
ZnO 0.23007 9.36186 4.34650 | 10.63814 
ZnCl» ZnO 0.59708 9.77603 1.67482 | 10.22397 
ZnCO3 ZnO 0.64899 9.81224 1.54086 | 10.18777 
(Zn[CsH;N]2).(SCN)2 Zn. 0.19241 9.28423 5.19724 | 10. 71577 
ZnO 0.23951 9.37932 4.17519 | 10.62068 
ZnNH.PO, Zn 0.36646 9.56403 2.72881 | 10.438597 
ZnO 0.45616 9.65912 2.19221 | 10.34089 
ZnO Zn. 0.80337 9.90492 1.24476 | 10.09509 
ZnCl» 1.67482 | 10.22397 0.59708 9.77603 
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Log of epee 1 nee of 1 
; ; ciproc eciproc 
Weighed Sought Factor Factor oe Pa daa of ha Bs 2 
Zinc (contd.) 
ZnCOz; 1.54086 | 10.18776 0.64899 9.81224 
ZnNH.PO, 2.19221 | 10.34088 0.45616 9.65912 
Zn2P20; 1.87219 | 10.27235 0.53413 9.72765 
ZnS 1.19737 | 10.07823 0.83516 9.92177 
ZnSO,.7H20 3.53373 | 10.54823 0.28299 9.45177 
Zn2P20; Zn 0.42911 9.63257 2.33040 | 10.36743 
ZnO 0.53413 9.72765 1.87220 | 10.27235 
ZnS BaSO, 2.39556 | 10.37941 0.41744 9.62059 
Zn. 0.67094 9.82668 1.49045 | 10.17332 
Zn 0.83516 9.92177 1.19738 | 10.07822 
ZnSO,.7H2O0 2.95125 | 10.47001 0.33884 9.52999 
ZnSO4.7H20 BaSO, 0.81171 9.90940 1.23197 | 10.09060 
ZnO 0.28299 9.45177 3.53369 | 10.54823 
ZnS 0.33884 9.52999 2.95125 | 10.47001 
Zirconium 
K.ZrF¢ Zr 0.32187 9.50768 3.10684 | 10.49232 
ZrF, 0.58999 9.77084 1.69494 | 10.22915 
ZrF 6 0.72407 9.85978 1.38108 | 10.14022 
ZrO 0.43478 9.63827 2.30001 | 10.36173 
Zr ZrO» 1.35080 | 10.13059 0.74030 9.86941 
ZrC 113166: |) 10..05372 0.88366 9.94629 
Zr (BrCsH¢6QOs)4 Zr 0.09020 8.95521 | 11.08647 | 11.04479 
ZrOz 0.12184 9.08579 8.20749 | 10.91421 
Zr (CsH703)4 Zr 0.13110 9.11760 7.62777 | 10.88240 
ZrOz 0.17709 9.24819 5.64685 | 10.75181 
ZrC Cc 0.11635 9.06577 8.59476 | 10.93424 
Zr 0.88366 9.94629 1.13166 | 10.05372 
ZrOz Zr 0.74030 9.86941 1.35080 | 10.13059 
ZrC 0.83777 9.92312 1.19365 | 10.07687 
ZreP20;7 Zr 0.34402 9.53658 2.90681 | 10.46342 
ZrO2 0.46470 9.66717 2.15193 | 10.332838 
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PHYSICAL CONSTANTS OF MINERALS 
Compiled by Ralph Kretz 


The following table presents data for many of the more common minerals. 

_ In order to avoid duplication and save space, very few cross references are given in the body of the table. If the name sought 
is not found in the table, consult the synonym index given below. 
Specific gravities are given at normal atmospheric temperatures, a more precise statement being valueless considering the 
large variations in natural minerals. 
Hardness is given in terms of Mohs’ scale. (See under Hardness.) 

_ Indices of refraction for the sodium line, \ = 5893 A, unless otherwise indicated, Li, \ = 6708 A, Indices will invariably be 
given in the order w, « or a, 8, y. Uniaxial crystals are considered positive if « > w, negative if w > «. Biaxial crystals are con- 
sidered positive if 8 is nearer @ in value than it is y and negative if 6 is nearer y than a. 






























































ABBREVIATIONS 
+ ot Meaning of ! sy Meaning of ee Meaning of 
Abbreviation SLEeuintion Abbreviation AAR Rte Abbreviation bret 
bho: blue DOG peas non ee Seas green THD GP aegis is conte rhombohedral 
bli... Fo8 Avene ote s black PTS Die coarse ci greenish rhomb rhombic 
blksh blackish OMe e ee ee cteh a tunes hexagonal BOMEE ieee oe sometimes 
blsh. bluish iridesc..... iridescent, tarn. tarnishes 
bras fora oes os cree brown MMONOGI so sys oe monoclinic EAU ee lee Nhe oe tetragonal 
TDS Geert sees oanere ie brownish oft... often tricl triclinic 
col... colorless OA sh chre oache ng age pale vit.. violet 
OUD fe ee he aes cubic TAURD net tess teeta st purple wh.. white 
ON Se eer eis hi a caraita dark GOIN aie mene ontortrn o radioactive VOL en iserotener ee yellow 
Pere athe tears Fe, ferrous iron redsh redish yelsh yellowish 
ROME ei teats es oe. Fe, ferric iron 
SYNONYM INDEX 
Compound sought Listed Compound sought Listed 
AGMICB aA cles e ses es Aegirine Lead sulfate ...........| Anglesite 
Agate. ...2.-.-- ipa ses Quartz (impure) Lead'sulfide... o.c...«- Galena 
Aluminum hydroxide...| Boehmite, Diaspore, Gibbsite imonitome we cee Goethite (impure) 
Amphibole: .. 2.0.2... Actinolite, Anthophyllite, Lithiophyllite.. oi... 6s Triphylite 
Cummingtonite, Glaucophane, Lithium mica..........] Lepidolite 
. f Hornblende, Riebeckite, Tremolite|| Lodestone............. Magnetite 
Antimony oxide........ Senarmontite, Valentinite Magnesium carbonate ..| Magnesite 
Antimony sulfide....... Stibnite Magnesium hydroxide. .| Brucite 
Arsenic oxidel coe) ness Arsenolite, Claudetite Magnesium oxide...... Periclase 
Arsenic sulfide ......... Orpiment, Realgar Magnesium sulfate..... Kieserite 
Barium carbonate ...... Witherite Manganese carbonate . .| Rhodochrosite 
Barium sulfate ........ Barite Manganese hydroxide . .| Pyrochroite 
Barytes: 5.0... ~...--... Barite Manganese oxide...... Hausmannite, Manganosite, 
Bauxite set eee eye Gibbsite, Boehmite, Diaspore Pyrolusite 
Brimistoneicecs neces os < Sulfur Manganese sulfide..... Alabandite 
Bronze sacra Orthopyroxene Meerschaum...........| Serpentine 
Cadmium sulfide ....... Greenockite TOR en ee ek aa Muscovite, Paragonite, Phlogopite, 
Calaminotr: cece. os +s Hemimorphite Biotite, Lepidolite 
Calcium carbonate..... Aragonite, Calcite, Vaterite Native copper... 2... Copper 
Calcium sulfate ........ Anhydrite, Gypsum Native gold seen oa... Gold 
Calcium sulfide ........] Oldhamite Wiekelioxiderncm. arms Bunsenite 
Carborundum.......... Moissanite Nickel sulfide .......... Millerite 
C@haleedony 2 okies Quartz (impure, fibrous) Greate sd: Ge on eas Allanite 
Chinaclay cise oes 3 Kaolinite Penniniter. ess. see Chlorite 
Chloanthites <<< 34% 6. Skutterodite Peridotesn ete Olivine 
Chromespinel.......... Chromite Pistacites oo. es Epidote 
Chrysolttett yoo. ,034 Serpentine Pitehblende.. "2. ...... Uraninite 
Clinoptolite........... Heulandite Plagioclaseinc ca... tone Albite, Oligoclase, Andesine, 
Clayminerals.......... TIllite, Kaolinite, Montmorillonite Anorthite 
Clinochlore............| Chlorite Potassium chloride ..... Sylvite 
Cobaltbloom)..; 2s. << Erythrite Potassium sulfate ...... Arcanite 
Copper chloride........ Nantokite Pyroxene..............| Diopsite, Angite, Aegirine, Jadeite, 
Copper oxide..........}| Cuprite Pigeonite, Eustatite, 
Copper sulfide .........| Chaleocite, Covellite, Digenite Orthopyroxene 
MOTTA a eb ean es Beryl Rocksal@re.. steese s.o4 Halite 
EOIN ONY Sse aa eeat a ae Mixture of Corundum, Magnetite UDY ei ucmumon tee ce Corundum 
and other minerals Sapphire. cles Corundum 
Epsom salt ..... ..,.| Epsomite Slides kawmanetea ntecee oe Christobalite, Quartz, Tridymite 
Heldspar cr ae. cayy) ce ot Orthoclase, Microcline, Silver chloride......... Cerargyrite 
Anorthoclase, Albite, Oligoclase, Silver iodide ...........| Jodyrite, Miersite 
Andesine, Anorthite Silverisulfide *. 0.4). 05+ Acanthite, Argentite 
Hibrolite so. i. 205.05 6 Sillimanite Smialltites 0.6 on. can hi Skutterotite 
ATi GEE eae tr coe ees Quartz (impure) SOADStONG se eee sy cease Mixture of Tale and other minerals 
Fluorapatite...........| Apatite Sodium chloride....... Halite 
WIWOTSpaT ee ae ene Fluorite Sodium sulfate ........ Thenardite 
Garnet................] Almandine, Pyrope, Spessartite, Strontium carbonate ...| Strontianite 
Andradite, Grossularite, Strontium sulfate ...... Celestite 
Uvarovite, Hydrogrossularite Thorium oxide......... Thorianite 
Garnierite.............| Serpentine (Ni-bearing) Win Oxide, etc Cassiterite 
Glauber saltie.: 2.8 ass: Mirabilite Titanites 00k oes ea} iephene } é 
Hyacinth). ..200 0. «-|| Zircon Titanium oxide........| Anatase, Brookite, Rutile 
Ieeland spar.?.j22.%....0.< Calcite Uranium oxide........ Uraninite : 
Tdocrasecen t= oro ee Vesuvianite Zeolite... 0.6.0 oa esa oi) Nabrolite, Mesolite, Scolecite, 
Iron carbonate........ Siderite Thomasonite, Harmatome, 
Iron hydroxide ........ Goethite, Lepidocrocite Eddingtonite, Heulandite, Stilbite, 
Ironsoxide meres ke nee Hematite, Magnetite Phillipsite, Chabazite, Gmelinite, 
Tronispinell ss. 9-5 e74 oe Hercynite Levyn, Laumontite, Mordenite 
Tron sulfide). io 0.50656: Marcasite, Pyrite, Pyrrhotite Zincblende Sphalerite 
Lapis lazuli............] Lazurite Zinc carbonate ........ Smithsonite 
Lead carbonate ........| Cerussite ZADCOXIGCV. 42 Ww Zincite 
Lead chloride ..........| Cotunnite ZADG BDINGW eer eae ss Gahnite : 
Lead chromate........ Crocoite Fine BulMmGe nse ers Sphalerite, Wurtzite 
Lead oxide............| Litharge, Minium Zirconium oxide....... Baddeleyite 
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Name Formula Sp. gr. ed Crystalline form and color nw € 
mn iey, 
Acanthite. . HW Wace Ge Reon eS eee NEN omee Te UP lle 2-2.5 rhombsG uron-pl cs Steet Se eee react cnet foci ars noe Ree 
Actinolite........-- OF ie Fe)sSisO22(OH,F)et wc. seen ee 3.02-3.44 |5-6 monocl., pa. to dk. grn. 1.599-1. 688, 1.612-1.697, 1.622-1.705 
Aegirine Sorc ocAne Nal erssis Ost ieee, cclow-iitte.tn a8 aerate 3.55-3.60 |6 monocl., dk. grn. to grnsh. blk. 1.750-1.776, 1.780-1.820, 1. 800-1. 836 
kermanite........ Otel SR ARR E Metaecniion aati esac 2.944 5-6 tetr., col., gray-grn., br. 1.632, 1.640 
A 4 nS 4.050 3.5-4 cub., iron-blk., tarn., br 
IR ae ote ee nee 66.5 | tricl,, col., wh. somet. yel., pink, ern, i507, 1.531 18980 
Allanite............| (Ca,Mn, ee ,La, Y,Th)2(Fe, Fet3,Ti) (Al,Fe*s)2 |3.4-4.2 6.5 monocl., pa. br. to blk. 1.690-1.791, 1.700-1.815, 1. 706-1. 828 
Si30 (OH 
Allemontite.......- AsS Sb ; : SE ee, NIN a ag eh erereneent eer 3-4 a timowh: toredsh.etays-taraewiay—DEnS hs en eee eee eens ae 
Almandine......... resin Fs Seen Rn err eT roles a ce Ae says ° ; 1.830 
Votre a eee a NED he wien ae eee cn arcoramnmataloe tg recast Gib. tin-wh., velshatarn. Dromzesvely) | 0 Male oe oe eee 
ae Sle S04) OE) gs els OF rer te enete ie asermencita haar 1-2 monocl.(?), wh. 1.459, 1.464, 1.470 
INGED « soar omcosn (K,Na)Als(SO.)2(OH)s 3.5-4 | rhbdr., wh., gray, yel., redsh., br. 1.572, 1.592 
PAIUIMOGED ents eters Ale($03)3.18H20 oD cee cara Tyee aa sd cet 1.5-2 tricl., col., wh., yelsh. wh., redsh. wh. 1.459-1.475, 1.461-1.478, 1.470-1.485 
Nice Li,Na)Al(POs)(F,OH 5.5-6 | tricl., wh., yelsh. wh., grnsh. wh., blsh. wh., |1.591, 1.604, 1.613 
Amblygonit (Li,Na)Al(POs)(F,OH) is ’ F 
y : 
Analcite.....:.+.+. INwWAISioOpsHo Ok enc eerce a sits nacre 5.5 cub., wh., pink, gray 1.479-1.493 
Anatase ere momt Opies ls Se aaa Roar oe en gar 5.5-6 tetr., br., yelsh. br., redsh. br., bl., blk., grn., |2.5612, 2.4880 
gray 
Andalusite......... INEGI OVI Rae am resect clo poeet naticne ‘ : 6.5-7.5 | rhomb., pink, wh., red 1.629-1. 640, 1. 633-1. 644, 1.638-1.650 
Andesine. 2.2.2.0. ({NaSilo.7-0.5[CaAl]o.s—o.5) AlSi20g........... 2.65-2.68 |6-6.5 tricl., wh., gray, grn. 1.544-1.555, 1.548-1.558, 1.551-1.563 
(Andorite;.nn chee JADA STOFISED ais en a acioere Reet aceniteoenmOoninsh Cart 5.38-5.37 |3-3.5 ee dix: steel .pray, BOMettarns Velc Ol. |... keel eee te eee 
iridesc. 
Andradite......-.-- (CEA IES EASISHEA © Vitae crice oe cles Cerner Gear 6-7.5 cub., brnsh. red, blk., somet. yel., grn. 1.887 
Amplesite iss ast Gre mR en ene stetccadghe eee pao Po Se 2.5-3 rhomb., col., wh., somet. gray, yelsh., grn.|1.8771, 1.8826, 1.8937 
tinge 
INAUR OISHGY, - noes nhunl| CESS) Remy Ey os cain anticaee oer ARI ae Shek rhomb., col., blsh. wh., vit. ; 1.5698, 1.5754, 1.6136 
Anikeriteme. wer ccs Cai MgiMaNCOd)2:. #e ee ae rae say a re br., pink : gees 1.510-1.548 
|TV ane Ae ene iirc nd ootne iow aus ee : -6. ricl., wh., ur RTDs, 2 577, 1.585, 1.590 
a ee (Na,K)AlSis0s 2.56-2.60 |6 i oeaeee 1523" 1.528, 1.529 
a nee Bei ema ree OH BP Pic OP) TRON a ae pe a thomb, he gray, grn., br., yelsh. br., dk. br. |1.596-1.694, 1.605-1.710, 1.615-1. 722 
MMOL ances an on | agdecgomaucmesmpoo Teno 66 pabanerone -61-6. 3, ex, tin= whe Cw) bre sched oo Mim | i pein' easels are oat ieee 
Apatitemens sue auc CHC HO OREO or ccedthacesesosoce 3.1-3.35 [5 hex., grn., wh., yel., br. red, bl. 1.629-1.667, 1.624-1.666 
pee Ne See aoe KER CadsisOr.S blo On meres aerate te acne 2.33-2.37 |4,5-5 tetr., col., ee pink, pa. yel., pa. grn. 1.534-1.535, 1.535-1.537 
Aragonite. . FX GIG Hates St ee eee et. Sarees AER 2.94-2.95 |3.5-4 trhomb., col. n 1.530-1.531, 1. 680-1. 681, 1.685-1.686 
Arcanites: jpg. SSO otro nis iain canta eee nS 2000) eee rhom., col., are 1.4935, 1.4947, 1.4973 
Avgontite Se ee IM Seyay eit e ee oae aCe APNOH aaeC He ue re 5 os ioe en Car | Se eens) [o> - p-Seape tema oor 
SEACH ee CAR SEMI Riellcayate ones ok Gn i srtia mie REE beach aid : . ex., tin-wh., tarn i) Ge SM ER LEE) SC eine MEE eS 
Arsenolite. eh er aoe pe ME eee ae it Ca NOe LAME esate oe : oe cub., pee sore, eb ope , Tedsh. tinge 1.755 
senopyrite....... ASG a ee ree eran reer rr earreas 5 ise monocl., silver-wh:, c0 steeleray. mG) |). 2 a eee cor ereene a een nee 
acai Set iieenhae ee ons See re 3s oa arene. bbe a grn.. blksh. grn. Be: ei, 1.880 
WMCLIGC ss a: scfese descr 4 : : monocl., col., wh., yelsh. wh., rose }1.5736, 1.5759, 1.5877 
nee Mees eee ea ee Aish RAM DO Giesckareas gs ihe eat yee oe ag pa. es br., ete. ee grn., blk. eile . es 1.672-1.741, 1.703-1.761 
utunite a Ca 2) 2 4)2.10— Oe eae eee Pe eGlg 2. etr., yel., somet. grnsh. yel. to pa. grn. .577, B) 
PASAGIDO my sae axtiecny: (Ca,Mn lor nieces O04 Robe 3. 26-3. 36 6.5-7 tricl., br., yelsh. 1. 674-1. 693, 1.681-1.701, 1.684-1.704 
J NGAEER ass isc acs oe Ous(OH)2(CO. a) orate cesta maatt biercnacist st 3.77 3.5-4 monocl., azure bl., dk. bl., pa. bl. Breer ies ig 758, 1.838 
Baddeleyite. Whd Ove Ce TRS eR Ce Ey Ce te 5.4-6.02 |6.5 monocl., col., yel., gr., redsh. br., br., blk. |2.13, 2.19, 2) 20 
cee te eae said: saniculer ob rer oe e aaa wh., oon, br., dk, br., gray 1.6362, 1.6373, 1.6482 
ONIOIC en ie PMA SS HOY) yee eee eM S Crerrerenenen : - r ., bl., purp., col. 1.757, 1.804 
Bertrandite........ Busts O7( Ob ore wtascceaniconntretan tee tier ies 2.6 6 rhomb., col. 1.589, 1.602, 1.613 
el RR ee thrones) ee ee pare a a ee 83 tS hex., ah she rae cae aa yel., yel., bl. 1 n> eae .598 
eryllonite. . ee ie t1G c1 O)) i coos nenE OEE clones cab ey Ae LTON 5 0.0- monocl., col., wh., pa. yel. 1.5520, 1.5579. 1.561 
Bee an ; iM Po )ealisOu(OH. Ep ea So aco e rae ° o aaah on o pr Sees 1.565-1. 625-1. 605-1. 696, 1.605-1.696 
ismu Ga ne REED roto on Pome 10-9. 2. rhbdr.; Silver-w0,.0o TCUSH Wiis scuele «ML. In chose cokes Se cece Seeman 
Bismuthinite....... BjaSg capa asinine tn SPER tatancanses 6.75-6.81 |2 ee lead gray to. tinzwh., tarn,.yel. oF)... .. 5 ...<ssa3apexpiehor os sta osaee 
iridesc. 
[BUS ON AUIs ar nase ill Gee ENEIOT. any reurcuaige eaten obo ceeeeeatat 4,945 6-6.5 Ce | i a i es, nce eee en «SPN See. 
Bioedne Se Ae Ah, r Caxeay siti 4) (een Oe ed Ie Ore a rs am csi ahs somet. blsh,-grn. or redsh. 1.483, 1.486, 1.487 
CHL IEVLCOY areracaers conic vel hee SOLEIL) coterie ice recuny sesweaiipy e/g iagtage ar ovata cazanecrne .01-3. .o- rhomb., wh. 1. 64-1.65, 1.65-1. 66, 1.65-1.67 
BOra@ite sce ciicccc cen Mig B7OreClonni cause to caneegee Sariens ce are 2.91-2.97 |7-7.5 rhomb., col., wh., gray, yel., blsh.-grn., grn. | 1.66, 1.66, 1.67 
Bora teem ncut:. Wacihi7, LOBUA) scarce « mbteme noi acan ceca 1.715 2-2.5 monocl., col., wh., gray, blsh. or grnsh-wh. 1.4466, 1.4687, 1.4717 
YBN aannenetae Hl Melo ec angi acct rrereeieees aco Pa ph Ree EME eD! 5.06-5.08 |3 Baty copper red to pinchbeck br., tarn. purp., |... .....ccesseeseeeeameree sen eeees 
iridesc. 
Boulangerite....... EPO iris > wermaarearereenaeOe a Ase aca s 3.0-6.2 2.5-3 monocl., blsh. lead gray, oft, with yel. spots 
Bouruonite eee a uSbSs Paya 86 |2.5-3 | rhomb., ig gray to blk. 
PAC CL Orerm yeni boiaar ec scnaiehe viei-s aks SRG eheeaeerEbe Mie Garescpeate/| ec Sienna te tetr., steel gray 
Braumite..cc.c sess (Mr, iO. .72-4,838 |6-6.5 tetr., brns. blk. to steel gray 
Bravoite... ccna. ails vee BO) Bowes iN «aR RA aL Delica at anak aa 62 5.5-6 cub., steel gray 
Breithauptite SEES | | eh ae, Ua are DD MRS Tarte en dics Ot aaa 23 5.5 hex., pa. copper red to vit., tarn. 
Brochantite........ Cus($0) (OL, 3.79 3.5-4 monocl., emerald-grn. to blksh. grn., pa. grn. |1.728, 1.771, 1.800 
Bromyrite......... U3} Wercriee cornet wade tat ook, omg AT 2.5 cub., col., gray, yelsh., grnsh.-br. 2.253 
ORG neoutoarnelf DOA nsagaarannelsosan coher. when ouone 08-4, 20 5.5-6 rhomb., br., yelsh. br., redsh. br., blk. 2.5831, 2.5843, 2.7004 
bled eat cs ves Ate Hae EMR tite ap: Sire ete ue re cae ie pa. a gray, bl., yel., br. ig pee 1.580-1.600 
MUSCLE Metin nee | NO merce neat ecuinn as one SOR BE Ree nee j 5.8 cub., dk. pistachio-grn. (Li) 2 
Cacoxenite.........| Fea(POs)3(OH)3.12H20 2-2.4 3-4 hex., nei to brnsh.-yel., redsh. yel., somet. |1.575-1.585, 1.635-1.656 
* grnsh,. 
Calciteneniutusrriinn CaCOsz. PROC ener ann noe nne 2,715~2.94 3 rhbdr., col., wh., somet. gray, yel., pink, bl. /1.658-1.740, 1.486-1.550 
Coe gene Os) (OB Gimagrat oie ncn oy ae Pes hata ae aes blsh. ern. ecre oes 1. 863-1. 869, 1.906-1.912 
} NOL errereyareitfeteierel |) CL Le atelenrnctat a vteje e's cas2 AUR REREREREEAE ss 61 5 ce etr., col., wh., gray, yelsh. wh., br. 973, 2.656 
Cancrinite......... (Na, Xo) 'a)7— Sais aa OsSOyCl) 1.5 2. 1-5 He! 0 Aas 2.42 5-6 hex., col., wh., pa. bl., pa. grn., yel., redsh. {1.528-1.507, 1.503-1.495 
Carnalite ALR ee Lerten RES: Sennett. cdwakneatys 1,602 2.9 rhomb., col., wh., oft. redsh., somet. yel., bl. |1.466, 1.475, 1.494 
Carnotite.......... \ Ka(l OautVOoe, GEE: cteantrshinc pis « aan’ We ocr ene 1-2 rhomb. or monoel., bright yel., yel., grnsh. yel. |1.75, 1.92, 1.95 
Cassiterite......... SnO2 TEE PIERRE atte aon a a .|6.99 6-7 tetr., yelsh. or redsh. br., brnsh.-blk 2.006, 2.0972 
ieee FerWhar eae ee rata OND OA MIRE TD PU sth ieEU AONE «abe po necieend 3.96 3-3.5 rhomb., col., wh., pa. bl., redsh., grnsh., brnsh, |1, 621-1. 622, 1.623-1.624, 1.630-1.631 
eee ka, ae ee BaAleSi0s SKE: « Sta ME NAR SN Ry shane .{8.10-8.39 |6-6.5 monocl., col., wh., yel. 1.579-1. 587, 1.583-1.593, 1.588-1.600 
Sone Cede OKA sin tat tee pec neta. 2 Ree 6. 64 4-5 rhomb.(?)., yel.-whigsomets redsbewhe) [hows cannes wate ee epee oe rene aren 
pete mean. Ag( I Fifi oP APIO URS Sicd s MEI Ree co ae 5.55 2.5 cub., col., gray, grnsh.-br., tarn. purp., yelsh. {2.071 
Coe Fue teecare orc PbCOs LO ene AOR to occa ccohe eR: : 6. 53-6 67 3-3.5 rhomb., col., wh., gray, somet. bl., blk., grn. {1.8036, 2.0765, 2.0786 
Co BRCM Se (C; Sey eet ess Bis Oweceiventd ater e act ectceul oe ae i eet Beene yelsh., grnsh. 1.470-1.494 
} Peace atrennea | OUaS nate satan a nraenieeg Cee CRO  eyorers 5.5-5, 2.5- thomb., blksh,, lead.gray’ "seis icc cs a amereesece tome ose 
ce ee C80, ED ELI O.. o-c amare ch MIR Aete tac csrieecs " a ; oar nhs bl. - sky bl., oe grnsh, 1.514, 1.587, 1.543 
Deed ec | CU Oni acca eee Rita Men MERE eh eeaicstemindte 1-4. 3. 7 s-yel., 3 i ae mee bk) | sci seen cas ahaa vtech sree 
CMOLIUG Face astens eeu UN GEA SH daar ta) eae eRe che ase 3.00 3.5-4 a Binge dana an bs 1.349, 1.342 
Chlorite Meanie Pere (Mg, Al, Fe)12(Si, Al)sO20(OH) 16 isco, Sanit, ee 2.6-3.3 2-3 monocl., grn., wh., yel., pink, br., red 1.57-1.66, 1.57-1.67, 1.57-1.67 
Chlonitoidjer. 4)... (Fe,Mg,Mn)2(AlFe*3) AlsO2Si04(OH)4......18.51-8.80 16.5 monocl., tricl., dk. grn. 1.713-1.730, 1.719-1.734, 1.723-1.740 
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Index of refracti 
Name Formula Sp. er. a Crystalline form and color ni Is es ya) 
a py 
Chondrodite ...... 3.16-3.26 16.5 monocl., yel., br., red 1.592-1.615, 1. 602- 
Chromite.......... 4.5-5.1 |5.5 cub., blk. 2.16 ; Ch ee 
Chrysoberyl 3.65-3.85 [8.5 thomb., grn., yel. 1.746, 1.748, 1.756 
Chrysocolla. . . ~2.4 2 rhomb., (?)., grn., bl., br., blk. 1.575, 1.597, 1.598 
Cinnabar. . 8.090 2-2.5 hex., red, brnsh. red., gray (Li) 2.814, 3.143 
Claudette. ve : As 2.5 a oe to he 1.87, 1.92, 2.01 
inozoisite........ .21-3.38 16.5 monocl., col., pa. yel., gray, grn. 1.670-1.715, 1.674-1.725, 1. 
Cobaltite.......... 6.33 5.5 cub., silver Why reGsh. ,Ateeligray, Dlk., 9 lblPeiei nen minen enn ote ut pier 
Colemanite ....... 2.42-2.43 (4.5 monocl., col., wh., yelsh. wh., gray S586, 155022761405 Se ae 
Columbite......... (Fe, Mn)(Cb, ASSO Pere Sercenicte ees Geen 5.15-5.25 16 rhomb.,. iron blk. to [ti Pe) oe ee Peer inet tact A oi Oe es 
Connellite.......... Curo(SOs)Cl(OH) a2. 3H20(?). 3.36 3 hex., azure bl. 1. 724-1. 738, 1.746-1.758. 
Copiapite.......... (Fe,Mg) Fest8(SO4)6(OH)2.20H20...........]2.08-2.17 |2.5-3 tricl., yel., grnsh. yel. 1.51-1. 53, 1.53-1.55, 1.58-1.60 
Capper vere tcelya asA1e ADIs SER Cinta hetuls. circ. RINE Se RR 8.95 2.5-3 cub red. gen es mak, Ilo Scene he ee ie 
Coquimbite........ Res(GONRORSOHU bc saicuc acne. re 2.10-2.12 2.5 hex., pa. vit. to dk. witg hee yelsh., grnsh. |1.53-1.55,1.55-1.57 
Cordierite.......... Als(Mg,Fe)2SisAlOis........ Bai hacer 2.53-2.78 |7 rhomb., gray-bl., bl., dk. bl. 1, 522-1. 558, 1.524-1.574, 1.527-1.578 
‘orundum......... LAOS ise eRe ee ne 8 ee 4.022 9 hex., col., bl., yel., purp., grn., pink, red 1.767-1.772, 1.759-1.763 
Cotunnite ....... 1 C61 Oia ini, A A ee ae oe 5.80 2.5 rhomb., col. to wh., somet. yelsh., grnsh. 2.199, 2. 217, 2.260 
ROG VEN TEG a tat, wee 8. f ISS Me OE treats | te ho oe ee eek cae 4.6-4.76 |1.5-2 — indigo blgvdika bli, 1rideses brass)yel<tollhe entre net ie eee en 
re 
Cristobalite........ 2: 6-7 tetr.(?)., col., wh., yel. 1.487, 1.484 
CROCOILE TT oh ck iD 2.5-3 monocl., red, orange red, orange yel. 2.29, 2.36, 2.66 
Cryalite 25.300. 2. 2.5 monocl., col. to wh., brnsh., redsh., blk. 1.338, 1. 338, 1.339 
Cryolithionite...... 2 2.5-3 | cub., col. to wh. 1.3395 
Cubanite.......... 4. 320 rhomb;, (brassitovbronzevyela =" 7) nt eine ee 
Cummingtonite Sale 5-6 monocl., dk. grn., br. 1. 635-1. 665, 1. 644-1. 675, 1.655-1.698 
@uprite se. fascas ts 6. 3.5-4 cub. red Ssometiblk... .. =. ~ ilI| WAR EeNR et re nieaas 
Danburite 3! 7, rhomb., pa. yel., col., dk. yel., yelsh. br. 1.63, 1. 63-1. 64, 1.63-1.64 
Datolite...... : CaSO coli) Becta ee ae, SRR te aetna 2.96-3.00 |5-5.5 monocl. col., wh., yelsh., grnsh., pinksh. 1. 622-1. 626, 1. 649-1. 654, 1.666-1.670 
Daubreelite GALT STR Br Sas CNT eee eee te oe 3.80-3.82 |? Cube, bike fetes Ee herr rts ORE. tis 8s 5 ee he Reece) igs OS by en 
Derbylite.......... FecTieSbzOos(?) SUSE eee) en 4.53 5 rhomb., pitch blk. 2.45, 2.45, 2.51 
[SSSR teas Be aan) iad ee Oe eS oon ae 3.50-3.53 |10 yan col., pa. ae to dk. yel., pa. br. to dk. br., |2.4175 
wh., 
Digspore:.:.. eel h- JAG REE D cert a In Serer te) as ee 3.3-3.5 6.5-7 rhomb., wh., graysh. wh., col. 1.682-1.706, 1.705-1.725, 1.730-1.752 
Digeniter...0..-%.- CEI SCRE treet « cicaete hs cence neemete oe 5.546 2.5-3 cub., Histo blkaiee. nee Siena s 60s ae eines 
Diopside Cree create Waltons weaer ni. 104.6 1h. eee 3.22-3.38 |5.5-6.5 monocl., wh., pa. grn., dk. grn. 1. 664-1. 695, 1.672-1.701, 1.695-1.721 
Dioptase BV OYSSTS OFFS) & £0 a eee SoS Sto 5 rhbdr., emerald grn. 1.64-1.66, 1.70-1.71 
Dolomite.......... NT (GO3)s MO anit horas deans 2.86 3.5-4 | rhbdr., wh., oft. yel. or br. tinge, col. 1.679, 1.500 
Douglasite......... ra DHEOWM) ex. akgestnes ieee we ee 2SLGge Oy eR ee pa. grn., tarn. brnsh. red 1.485-1.491, 1.497-1.503 
DYSCLARIEG #20 akan). PABPSD ce tore acerca alas Sean's tee eee ae 9.67-9.81 |3.5-4 rhomb., ‘silver wh, starn. gray, yelsh- or blksh;|||. nat ona tettee ceie cis see 
Eddingtonite....... BaAlsSisOro. RTC ss 5.20 oie say oats ORT=ORS MM om ce” rhomb. or monoel., col., pink, br. wh. 1.541, 1.553, 1.557 
Eglestonite ...... EI OCIS cartttads tre sineslo sae ee sae 8.4 206 cub., yel., orange-yel. to dk. brnsh., tarn. bl. |2.47-2.51 
Emplectite. . NOEL yee hao assign 6.38 2 rhomb., gray towiniwhe Fi iat aa Seer .-steceas eee 
Empressite......... 1 Vas Be ee ne 2 ee ee ee ee ee 7.510 3-3.5 pasbronze* "Eb. Or i 6 | ee ee ee 
Enargite BIC aSAS Se ee ese ci tin crefoniStirens comes se 4.4-4.5 3 rhomb., gray-blic, to jron-biky) 0 ae eee eae oe ae ene eee 
Enstatite.......... RL ST see ree Vetoes neh a ce. ET ee 3.209 5-6 rhomb., col., gray, grn., yel., brn. 1. 650-1. 662, 1.653-1.671, 1.658-1.680 
Epidote. : CasFet®AlsSi,0.2(0H) ni PO ORE AOR 3.38-3.49 |6 monocl., grn., yel., gray 1.715-1.751, 1.725-1.784, 1.734-1.797 
Epsomite.......... ise CE SOM Skin ee ae 1.675-1.679]2-2.5 rhomb., "col., wh. pink, grn. 1.4325, 1.4554, 1.4609 
Erythrite.......... Se Be Higige 4p SEOs er tee eee 3.06 1.5-2.5 | monocl., crimson-red, red, pa. pink 1.626, 1.661, 1.699 
BNeairite. . 2 03.0... AgSe 7.6-7. 200 silver wh. to lead gray.” a > tw eA ee eS cotse ae 
Euclasite Bea; OH) 3B: 7.5 monocl., col., pa. grn., bl. 1.651, 1.655, 1.671 
Eudialite oe cS = geaeaiadies CHC oR 5-6 hex., pa. pink, red, br. 1.59-1.61, 1.59-1.61 
Eulytite 16. 4.5 cub., br., yel., gray 2.05 
Euxenite Ce so Ce, U,Th)(Cb,Ta,Ti)20ce. . 8 5.5-6.5 rhomb., bik., grnsh. or brnsh. tint. ag 
Fayalite. . oe 4. 4. 6.5 rhomb., grnsh., yelsh. 1.827, 1.869, 1.879 
Ferberite Th 4-4.5 monocl., br. to blk. (Li2. 37-2. 43 
Fergussonite....... cae ih Ce ,Fe)(Cb,Ta,Ti)O4 Dy 5.5-6.5 | tetr., gray, yel., br., dk. br. 
Muorite ses cces.0ee BED Say etapa, ee a CI Ae Bis 4 cub., bl., purp., wh., col., yel., grn. i 139-1. 435 
Porsterite.; 5.0: .. MgeSi04 24 7 rhomb., wh., grnsh., yelsh. 1.635, 1.651, 1.670 
Franklinite ...... ZnFest8O4 5. 5.5-6.5 | Cub., blk. to br.-blk. (Li) ~2.36 
Gahnitee~, 0.27 ZnAleO4 4. 7.5-8 cub., dk. bl.-grn., somet. yelsh. or brnsh. 1.79-1.81 
Galenatretacesos: DO er aro syccnaisiieals sees poder ee fe 2452275 cub: lead graye Fo A os Ite es. cette eee 
Galenabismuthite PbBioS4 7. 2,-3.5 |Thomb,, pa. gray totin-wh., lead gray, somet.||. i o< cis senso» ode ss eensitre sens seneue 
tarn., ‘vel. or irid. 
Ganomalite........ (Ca,Pb)10(OH,Cl)2(Si2O7)3...........0.000- 5.4-5.7 3-4 hex., col., gray 1.910, 1.945 
Gaylussite......... Nal a(COs)s2DH 0) cms aes cecnie wo ateeees 1.991 2.5-3 monocl., col. to yelsh. wh., graysh. wh., wh. |1.4435, 1.5156, 1.5233 
Gehlenite.......... WaaAlESiO vat ee eiceke echt dicey Asc eere 3.038 5-6 tetr., col., gray-grn., br. 1.669, 1.658 
Geikielite.......... Osan Nae eh es Cece in ene 4.05 5-6 rhbdr., brnsh blk., blsh. pms) ee W)) 
Giboeiten ten. as a LOH) geecunieer yet er aren a mock cee 2.38-2.42 |2.5-3.5 | monocl., wh., graysh., grnsh. or redsh.-wh. 1.56-1.58, 1.56- 1.58, 1.58-1.60 
Glauberite......... Nao a(S Oa)ny sere en oa = ee AE 2.75-2.85 |2.5-3 monocl., gray, yelsh., somet. col., redsh. 1.515, 1.535, 1.536 
Glauconite......... (K, i eee Al, Fe,Mg) 4Siz_7.6 2.4-2.95 |2 monocl., col., ye.lsh. grn., grn., blsh. gray 1.592-1.610, 1.614-1.641, 1.614-1. 641 
Ali_o.4020(OH)4.nH 
ed ane wanes. NaeMgsAleSisOo2(OH)2.......-...-2-2 000: 3.08-3.30 |6 monocl., gray, lavender bl. 1. 606-1. 661, 1. 622-1. 667, 1.627-1.670 
Gmelinite. . ...| (Ca,Nae)AleSis4012.6H20...............00. ~2.1 4.5 rhbdr., wh., redsh.-wh., yelsh., grnsh. 1.476-1.494, 1.474-1.480 
Goethite ; eae Atria Cece CTE CTI Oe 3.3-4.3 5-5.5 rhomb., blksh.-br., yelsh. or redsh.-br., yel. |2.260-2.275, 2.393-2.409, 2.398-2.515 
(03 Bee ee a : 2.5-3 cubs,fveler. ee I Re eS oo ee 
Goslaritesc tne nse: .978 2-2.5 rhomb., col., wh., somet. br., grn., bl. 1.4568, 1.4801, 1.4844 
Graphites: ... nae C . 1-2 hex: iron-bik.'to:steelgray, tit § Mirae Senile can accroee ene 
Greenockite........ : 3-3.5 | hex., yel. to orange 2.506, 2.529 
Grossularite. .. ’ 6-7.5 cub., wh., yel., grn., br., red 1.734 
Gummite (R) S 2.5-5 yel., orange; redshinyel., red. Dr: DIK. a | Nite tReet umrebae Sets cansrerct cies ataeietaret 
'YPSUMice ee b 2 monocl., wh., col., somet. gray, red, yel., br. |1.519-1.521, 1.523-1.526, 1.529-1.531 
dalite jouscmwcan ce : 2.5 cub., col., wh., orange, red 1.544 
Hambergite........ ) (BOs) 36 i) rhomb., col. to gray, wh., yel. 1.56, 1.59, 1.63 
Hanksitesc. 08.0. NazeK(SOs)9(COs)eCl.........-.02-22 0 ee 2.562 3-3.5 | hex., col., somet. pa.-yelsh. or gray 1.481, 1.461 
Harmotome........ eG GHoO Rachie en cre ane 2.41-2.47 |4.5 monocl., or rhomb., col., wh., pink, gray, yel. |1. 503-1. 508, 1.505-1.509, 1.508-1.514 
Hausmannite....... fA O a Bpotactc oe DR Re ee REED Cora 4.83-4.85 |5.5 tetr., brnsh.-blk. (Li) 2.46, 2.15 
Hauynexs 6 2. k. (Na Ca) aAleSie0ox(S058)s. Bada teeeives Sabai oie4= en OU ENS AD=0. cub., wh., gray, grn., bl. 1.496-1.505 
Hedenbergite....... Wake SoWe meee nee nake Qaennsgeatan 3.50-3.56 16 monocl., brnsh.-grn., dk. grn., blk. 1.716-1. 726, 1.723-1.730, 1. 741-1. 751 
Helvite mts soi conan sah a atari” ROR Sie aia, ket on atts Sod Ae 3.20-3.44 |6 cub., yel., br., redsh.-brn. ; 1.728-1.749 
Lomiabiteins yore reel | ea Ose rateni aeeine catia ctl alevatiamemyeeet 5.26 5-6 rhbdr., steel gray, dull red to bright red 3.22, 2.94 
Hemimorphite...... Zse0r(OFis JRL O ES trae aonin cece acre 3.45 5 rhomb., col., wh., pa. bl., pa. grn., br. 1,614, 1.617, 1.636 
Ieroynitere cys LOA Ose erty ia iti Weta caeee vee one Renee 4.40 7.5-8 cub., blk 1.835 
Eerdenite pee eee ee Cae HOG (0150) ls AnBewtatn Gee GORA 2.95-3.01 |5-5.5 monocl., col. to pa. yel. or grnsh.-wh. 1.592, 1.612, 1.621 
HHESSILE ee ova | A Sa he Sere Ronee er seen ila 8.24-8.45 |2-3 Monocl.. (<1 4915), cub. (S-149;52);, gray, icaas cot aebioa reece sl saherotpent 
Heulandite......... (CE Nas) AlpSiOis GES ORs tania. actmerrrcl 2.1-2.2 3.5-4 peeudo-monoe!., , col., wh., yel., pink, red, gray, |1.491-1.505, 1.493-1.503, 1.500-1.512 
r 
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Name Formula Sp. gr. et Crystalline form and color 
Hopeite...... bits (POR) s FIO} hte saltinsessctqceucierets chan scores 0-3.1 3.25 rhomb., col. to grayish-wh., pa. yel. 
Hornblende é Oa he ii a 3.02-3.45 |5-6 monocl., grn., dk. grn., 

Mee 2 
Usk a Weraseeayee eo en fe 44.5 monocl., yel.-br. to red br., somet. br., blk. 
Humite.. aa Ma(OH, his ee hae 3; 6 rhomb., yel., orange 
Huntite.. dl Migs@E( COs) GOR Res ca dostoecarde nc swine sels DGOB!. Mas | aeeeees ; rhomb.(?)., w. ; 
Hydrogrossularite . ; CanAlasin0s(Si0,) (OH) an 3.594-3.13 |6-7.5 cub., wh., buff, pa. grn., gray, pink 
Hydromagnesite. .. . ce Ae: FO an eB re eaters te 2.236 3.5 monocl., col. to wh. 
Mlitesanci ives aes Ky_-1.5AlsSiz-6.5sAli-1.5020(OH)s............- 2.6-2.9 1-2 monoel., wh. 
TEMOn tO be teaseucicsents PS THO gererane Me ee oe eee oe ee 4.68-4.76 |5-6 rhbdr., iron-blk. ; 
Todyrite. ... .... 2.0.1 TACHI. 5 “1301 och SCO aE a Te 5.69 1.5 hex., col. on exposure to light, yel., br. 
JAAOWO Serle sire ssteats NaAlSin0e PURE ee piidinannate mecca mines 3.24-3.43 |6 monocl., col., wh., grn., grnsh. bl. 
Jamesonite......... BigP lta) trot Roast ge Cee ea ne ee eR near ie ee 5.63 2.5 monocl., gray-blk., somet. tarn. iridesc. 
JE OBIOID cs cincscacs a Beles (SOs (OH) ake. canneries cee chee 2.91-3.26 |2.5-3.5 | rhbdr., ocherous, amber yel. to dk. br. 
Kainiteteé...:, i.05..) KMG(SOnCRSH2O Ni iyr ocho ae cee nam 2.15 2.5-8 | monocl., col., gray bl., vit., yelsh., redsh. 
Kaliophyllite....... CAISIOR: Beatin vk ao\5.0 ace ereatel tality <-A88 2.61 6 hex., col. 
Kaolinite.......... ALSO (OR) 83 cits ores CR sens. RE 2.61-2.68 |2-2.5 tricl. or monocl., wh., redsh.-wh., grnsh.-wh. 
Wernite tices N83 B 107,420 a.ct che enone seme 1.908 2.5 monocl., col., wh. 
Kieserite........... NBO OPES Ole rersctrrceun tie. craeelace eenals ces ds 2,671 3.6 monocl., col., gray, wh., yelsh. _ 
Raanitesvs. enti se suck FASO SIO Te tere Pere rnitas tes nisi eis vals tetorsnerere 3.53-3.65 |5.5-7 tricl., bl., wh., gray, grn., yel., pink 
Lanarkite.......... PHA SO DO Siete ecise se mare ee eas 6.92 2-2.5 monocl., gray to grnsh. wh., pa. yel. 
Lanthanite... tha Ce) s( COM SSHIO), «cs. .ableliaasaeood-« tetaers 2.69-2.74 |2.5-3 rhomb., col. to wh., pink, yelsh. 
Laumontite @AleSivO12.4-38.5H20 6g. wee eee 2.2-2.3 3-3.5 monocl., col., wh., red, yel., brn. 
Laurionite......... EB OE) Clie eee besciactisiontuive vn sn aetaene 6.24 3-3.5 rhomb., col. ie rea 
Lawsonite.......... OWAIS(OH)eSisO 720 v vince se cicea ee ceees se 3.05-3.10 |6 rhomb., cols 
Teazadlites eicissssssecsseccse Sede raat Hea Ganten keane owe 3.08-3.38 |5.5-6 monocl., re wh., dk. bl., blsh. grn. 
Lazurite,... de.lade RRS NOlea he hice. cnc aN ti let dhl s 2.38-2.45 |5-5.5 cub., ol bl., azure bl., grnsh. bl., vit. 
illi Pb.(80.)(COge(OH)s Ree one a 6.55 2.5-3 one: col. to wh., gray, pa. grn., pa. bl., 
yelsh. 
Be (OE Meee ee tetie eso Scatne nevnartarees 4.05-4.31 |5 thomb., ruby-red to red-br. 
; mao iDy Gece 2.80-2.90 |2.5-4 monocl., col., pa. pink, pa. purp. 
SA CANS Is Op sertethiye ch as cesses fisctioss 2.47-2.50 |5.5-6 | tetr., (pseudo-cub.) wh., gray 
F (CaNas)AiasiOr 6H20.. ~2.1 4.5 rhbdr., wh., redsh. wh., yelsh., grnsh. 
cite chess ianevatahive ss: Ae nancates baat anaes 9.14 2 tetr., red 
Fehss rh ee na 7.39-7.41 |5-5.5 rhomb., silver wh. to steel-gray 
MEC Os Pheer ncucs asc ctacsainoitinn’ 2.98-3.44 |3.5-4.5 | rhbdr., wh., col., somet. yel., br. 
HON SuIOR AF ef aacioes cost ht etin Rea 5.175 5.5-6.5 | cub., blk. to br.-blk. 
Sosa we WR Bat ratte tts erste MeN ES OO 4.03-4.07 |3.5-4 monocl., bright grn. to dk. grn., blksh. grn. 
Manganite......... OLOED) Ehecais thr Be TONE nade cd 4.32-4.43 |4 monocl., dk. steel-gray to iron-blk, 
Manganosite....... Muo Siew a Resa tetetes hes a aes oun av eRC oc Borage ara 5.364 5.5 cub., emerald grn., tarn. bl. 
Marcasite.......... RaGes cite cick edna auReebe teal 4.887 6-6.5 rhomb., pa. bronze-yel., tin-wh. 
Marighite;eascccai. INGE AVa S10 Os OL none cca tetanas search alerted ater 2.50-2.62 |5-6 tetr., col., wh., pa. grnsh. yel., gray, br. 
Marsbite: c.c..cei nse ARMac tek geo crc oredr h Wevacanvesnokirrs 5.68 2.5 cub., col. ‘to pa. yel., on exposure to light, red 
Mascagnite......... CONTE eSOite teat arcaiennucr tiie cok eee 1.768 2-2.5 rhomb., col., gray, yelsh. 
DIBPOCKIEG oF acreeta RED Cee Sette cOhscerreara ical «Seg date 7.12 2.5-3 tetr., col. or "yel. to pa. amber, grnsh. 
Moionite, hed. dal CasAlesisOnOOg 06 dis son scsaacs. accede 2.78 5-6 tetr., col., wh., pa. grnsh. yel., gray, br. 
Melanterite........ eS OG THe OR iathas <tvcctn use ae 503. 1.898 2 monocl., grn., ‘grnsh. bl., grnsh. wh 
Melalite 5:8).0<..0% 00 (Ca,Na,K)o(Mg,Fe, Fe*3,Al,Si)307.......... 2.95-3.05 |5-6 tetr., yelsh., br. grn. -br. 
Melita ras. cataracts JN OF AOVE RIES TO an or ae eR ee noes, 1.64 2-2.5 tetr., yel., redsh., brnsh., somet. wh. 
Mendipite......... ASO GIES es | Fe Leen errr ae 7,24 2.5 rhomb., col. to wh., gray, oft. yel., red, bl. 
tinge 
Mesolite........... 5 monocl., col., wh., gray, yel., pink, red 
Metacinnabar...... 3 cub., graysh.-blk. 
Microcline......... 6-6.5 tricl., col., wh., pink, red, yel., grn. 
Microlite.......... 5-5.5 cub., pa. yel. to br., somet. red, grn. 
MiICIBIGO ses saisreree Pa cub., canary-yel, 
Millerite.o.......05 3-3.5 hex., pa. brass-yel. to bronze-yel., gray, tarn. 
iridese, 
Mimetite.......... 3.5-4 hex. pa. yel. to yelsh. br., orange-yel., wh. 
Minium........... Pb 2.5 scarlet red, bl. red, somet. yel. tint. 
Mirabilite.......... 1.5-2 monocl., col. to wh. 
Moissanite. . 9.5 hex., grn. to blk., somet. blsh., red 
Molybdenite 1-1.5 hex., lead-gray 
Monazite... 5 monocl., yel., br., redsh. br. 
Monetite.......... 3.5 tricl., wh., pa. yelsh.-wh. 
Monticellite........ 5.5 rhomb., col. 
Montmorillonite... . 1-2 monocl., wh., yel., grn. 
Montroydite....... HzO. : 2.5 rhomb., dk. red to brnsh. red, br. 
Mordenite......... (Na KGa} AnsioOa 7H20 2.12-2.15 |3-4 thomb., col., wh., red, yel., br. 
Muscovite......... IGALSISAlO (OH den cc cre naniwisonastoes 2.77-2.88 |2.5-3 monocl., col., pa. grn., pa. red, pa. br. 
Nantokite.......... CUCU Miteninsczeasesese acesswcoapeahlte ety 4,136 2.5 cub., col. to wh., grayish, grn, 
Natrolite......\n vcd, NagAlSisOro-22O hs oc cc ec odktelileucnaareeans 2.20-2.26 15 rhomb., col., wh., gray, yel., pink, red 
Nepheline.......... ET GST HO) |. er eee: tee eee Ter ee Ome 2,56-2.665 |5.5-6 hex., col., wh., gray 
Newberyite........ ioe ps BAe ate ens ts svaxoaraeate cesalerncas 2.10 3.0-3.5 | rhomb., col. 
INIGGOLIEG I cc. secccs MRT LRLAG NOM ts wena lerire co a: soo.eiarttt orstlRPy-vaaltt ltt 7.784 5-5.5 hex., pa. copper-red, tarn. gray to blk. 
INOSGAtitcasariiae NasAlass02.80, Seti chars chitveseneriaou ee ee 2.80-2.40 |5.5 cub., gray, bl., br. 
Olds mite oe, aierstc'ac|| COB cate Met int 6:2.5)5.6:0:cininde wroldie.ccnun Gins.t 2.58 4 cub., pa. chestnut-br. 
Oligoclase.......... Nasi. 9-0+ A ohag’t 1-0-3) AlSigOg........... 2.63-2.65 |6-6.5 tricl., col., wh., gray, grnsh., pink 
Olivenite........... CEG TO (01s) i an ee a ee oN 3. : 3 rhomb., olive grn., grnsh. -br. . br., gray 
Olivines eG. chia’: TE ROVSIOR Bnd sscrte avila ents echt aA 8. 6.5-7 rhomb., olive grn., grayish grn. to yesh. br. 
Opa ie rrrsacssnrtesas SiOs ESO Mer phen da cs aye Maloun aad oma ns dy ~6 col., wh., yel., br., red, grn., bl., 
Orpiment.......... BiGs Bets Ths caiseises aniston ees 3. 1.5-2 | monocl., yel., brnsh. yel. 
Orthoclase......... KAISOS. Rta sib ccci’s ooOURR le RE 2 6-6.5 monocl., col., wh., pink, red, yel., grn. 
Orthopyroxene. ..... (UME Fe)SiO st iistic ge akele cote Lewis ct 3. 5-6 rhomb., col., gray, grn., yel., dk. brn. 
Paragonite......... NaAbSisAlOiw(OH)2............. A ralae 2.5 monocl., col., pa. yel. 
Parisite .... ..| (Ce,La pee CaCOs .. a 4.5 hex., brnsh., ‘yel. 
Pectolite. ‘|| Casall : MO) aoe aerate (2, 4.5-5 tricl., col., wh: 
Penfieldite. . Be Cae EE) aah Aaatso nh ReGventonmannaeutimes BKGS, wl. dol ined: hex., wh. 
Pentlandite. sie CRON D) OBR. tsartoer ty, sion) ave tees ahem te aReh eae ones 4, 3.5-4 | cub., pa. Joos yel. 
PerovlitOieaacative “i CTs OED RCP) Rar alcikenhrcnrtettanteh sae a 2.5 cub(?), sky bl. 
Poriolage ve, sre yiciacd NAO; cca eyes ePetrAd acols lowe iathheral ee eniacarorsveiare 3.55-3.68 |5.5 au col. to gray-wh., yel., brnsh. yel., grn., 
Pokovskitoxcsanat anti Cad IOsicrastcsresaad.o Bote Ade ok ee 8.97-4.26 |5.5 peed cub., blk., gray-blk., brnsh. bl., redsh. 
* r., br., yel. 
Petaliges cniesvnsissryn| UAL ton aet meat ten icaihs marotoe emer 2,412-2.422/6.5 monocl., wh., gray, somet. pink, grn. 
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Index of refraction (Na) 
n we 
OB 7 


.57-1.59, 1.58-1. 60, 1.58-1.60 
-615-1. 705, 1.618-1.714, 1.632-1.730 


2.17, 2.22, 2.32 

1.607-1. 643, 1.619-1. 653, 1.639-1.675 
ATES Gear ant Beg oe ges 
1.520-1.526, 1.524-1. 530, 1.544-1. 546 
1.54-1.57, 1.57-1.61, 1.57-1.61 


820, 1.715 

OT aes 

-532, 1 

533-1. 366, 1,559-1. 569, 1.560-1.570 

454, 1.472, 1.488 

. 520, 1.533, 1.584 

“712-1. 718, 1. 721-1, 723, 1.727-1.734 

-925-1.931, 2.004-2.010, 2.033-2.039 

.51-1. 53, 1.584-1.590, 1.610-1.616 

-502-1.514, 1.512-1. 522, 1.514-1.525 

08, 2.12, 2.16 

. 655, 1.674-1.675, 1. 684-1. 686 

Poe Baahaah de 9 Teac fag 30 
0 

87, 2.00, 2.01 


94, 2.20, 2.51 

525-1. 548, 1.551-1. 585, 1. 554-1. 587 
.508-1.511 

1-496-1.505, 1.491-1.500 

(Li) 2.665, 2.535 


1 die 782, 1.509-1. 563 
2.4 


1. 852-1. 658, 1.872-1.878, 1.906-1.912 
(Li) 2.25, 2.25, 2.53 


RR RRND RRR RRR Re Re 


area 


eee eee eee 


5202, 1. — 1.5330 

145, 2.006 

590-1. 600, 1.556-1, 562 

47, 1.48, 1.49 

624-1, 666, 1.616-1. 661 
5393, 1.5110 

22-2. 26, 2.25-2.29, 2.29-2.33 


= 1,504-1.508 


2,147, 2.128 

(Li) 2,40-2.44 

1. 391-1. 397, 1.393-1.399, 1.395-1.401 
2. 647-2. 649, 2. 689-2. 693 
1.774-1.800, 1.777-1-801, 1.828-1. 851 
1.587, ~1.615, 1.640 

1. 639-1. 654, 1, 646-1. 664, 1. 653-1, 674 
1.48-1, 61, 1.50-1. 64, 1,50-1. 64 


(Li) 2.37, 2.5, 2.65 

472-1, 483, 1.475-1.485, 1.477-1. 487 
552-1. 574, 1.582-1.610, 1.587-1. 616 
.925-1.935 

473-1, 483, 1.476-1. 486, 1, 485-1, 496 
529-1. 546, 1.526-1, 542 

511-1. 517, 1, 514-1, 520, 1.530-1. 536 


jgaghOet elites <2. 45, aia 
2.137 

she 544, 1.537-1, 548, 1.543-1. 552 
1 

a 


=e 


75-1, 78, 1.791, 82, 1, 83-1. 87 
63-1, 83, 1.65-1, 87, 1.67-1.88 
41-1. 46 

(Li) 2,4, 2.81, 3.02 

518-1, 529, 1. 522-1, 533, 1.522-1.539 

650-1. 768, 1. 653-1. 770, 1. 658-1. 788 

564-1. 580, 1. 594-1. 609, 1. 600-1. 609 

672, 1.771 

595-1. 610, 1. 605-1, 615, 1.632-1. 645 

13, 2.21 


Neer e 


504-1. 507, 1,510-1. 513, 1.516-1, 528 
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Name Formula Sp. gr Hard- Crystalline form and color ni w e€ 
ness 
a pv 
Pharmacosiderite. . .| Fes(AsO«)2(OH)3.5H20................... Pa kv 2.5 cub., olive-grn. to yel., br., redsh. 1.676-1.704 
Phenakite.......... Beast. crete n ey Huahine ost otah be 2.98 7.8 rhbder., col., rose, yel., br. 1.654, 1.670 
Phillipsite.......... (0.5Ca,Na,K)sAlsSisOis.6H20............. 2.2 4-4.5 | monocl. or rhomb., col., wh., pink, gray, yel. |1.483-1.504, 1.484-1.509, 1.496-1.514 
Phlogopite......... KMggAlSis010(OH, Fe... 0.000. eee eee 2.76-2.90 |2-2.5 monocl., col., yelsh.-br., grn., redsh.-br., br. |1.530-1.590, 1.557-1.637, 1.558-1.637 
Phosgenite. ...... een GLO NU [SAE 5a 2a eA aed ae 6.133 2-3 tetr., yelsh. wh. to yelsh. br., br., somet. wh., |2. 1181, 2.1446 
; . rose, gray 
Piemontite......... Ca2(Mn,Fets,A")2AlSisO12(OH)............ 3.45-3.52 16 monocl., redsh. brn., blk. 1, 732-1. 794, 1.750-1.807, 1.762-1.829 
Pigeonite.......... (Me,Fe, Ca)(Mg,Fe)Siz0¢ Cicer Muara het yO 3.30-8.46 |6 monocl., br., grnsh. br., blk. 1,682-1.722, 1.684-1.722, 1.705-1.751 
PURO fa [srs aap einico igen Bh ss evcecnens cae sige nares 14-19 4-4.5 GUDy WhItish, Steel pray todk, gray. «> _s |nesteercule eerste Maspic ean ai se nen 
Pollucite...... ; ce HURST Obey aia i ae ere aie MIE aH 2.9 6.5 tetr., (pseudo-cub.) col. 1.507-1.527 
Polybasite RAR CIMRS DST Bit Skene uaane eee 6.0-6.2 2-3 TAOHOG; TONED whee eee om) le IEE Beatin ete Spenser) eee Ie 
Powellite.. cules: WAM eWOgsss eh eee ae eee 4.21-4.25 |3.5-4 4 straw-yel., br., grnsh., somet. gray, bl.,|1.959-1. 982, 1. 967-1. 993 
Prehnite...<.o.c60 CazAleSisOi0(OH)2. 2.0... cece cece cece eee 2) A 95 |6-6.5 rhomb., pa. grn., yel., gray, wh. 1, 611-1. 632, 1.615-1. 642, 1.632-1.665 
PROUSHIEG «a. artsichos AES REAR GR 6 a Sori oik ae ceaibini® ute ok Ga 5.5 2-2.5 rhbdr., ‘scarlet-vermillion 3.0877, 2. 7924 
Pseudobrookite..... LISTED tte gg: Deron apart hating! Se. 4. ay 4.39 16 rhomb., dk. red-br. to brnsh. blk. and blk. (Li) 2. 38, 2.39, 2.42 
Psilomelane........ BaMnt2Mng*40i6(OH)4......... 00.0000 0 ee 4.71 5-6 rhomb., Won-bik to: steel-gray | Race pupestee as craters epee eeereraist ie 
Pumpellyite : Cea Ne, Man) (Al, Fe"s,Ti)s(OH)sSieOu, 3.18-3.23 |6 monocl., grn., blsh. grn., br. 1.674-1.702, 1.675-1.715, 1.688-1.722 
2! 
Pyrargyrite........ DA PROD IR eee ieteivie ficlivere sitiadbiy Ae tie MMe 5.85 ey rhbdr., deep red (Li) 3.084, 2.881 
PYPite « Sarmiierbies RGSS EGAN Byes, Soaheice Micncricic cn mecah 5.018 6-6.5 cubs pabrass-veliptatn Wdese, =” |Last ape mei aac eve conse evar cane 
RVEQCDIONG os alert NSO CGR ys s/n 4.s.cialeleinie Sis, Kosice see 4.2-6.4 5-5.5 cubs tbe. toric; velsh.,.redsh or blksh.) brn" || eacunetee arepeicr aos ay skate meer 
Pyrochroite........ DAS a ee ee Nc errs couche aris 3.23-3.27 12.5 hex., col. to pa. grn. or bl., tarn. br. to blk. |1.72, 1.68 
Pyrolusite.......... LEST Sat eee’ a ie sa ae Se eae, ea aco 5.04-5.08 |6-6.5 ter, .pa.steel-pray, Won-gray, Ils. blah.) |lscpree niente tener arc =-cun sins ate nero eee 
age None DECOM AS ads ladk rel nsccen ymca uae. sae une 7.00-7.08 |3.5-4 hex., grn., yel., br., orange, brnsh. red., gray |2.058, 2.048 
sae crane es IMP GALESHO I cs co nicns ocr oper Sot sens aten «| OC Ose 6-7.5 cub., red, pink 1.714 
Pyrophyliite woeore ABOUOIN Oren Cee ecaee teen 2.65-2.90 |1-2 monocl., wh., yel., pa. bl., gray-grn., brnsh.-|1.534-1. 556, 1.568-1.589, 1.596-1.601 
: grn. 
Pyrrhotite......... URSIN Eo ar ae eS UR pie rea 4.58-4.65 |3.5-4.5 | hex., bronze-yel. to br., tarn., somet. iridesc: |... .0+e0c.c cree save rcencvouvssvsee 
Cubes fot a5 ee Ss pren ee BPS. cc cine een ee A 2.65 0 rhbdr., col., wh., blk., purp., grn., bl., rose 1.544, 1.553 
ree, OME ENE Oh ae ie Ee a ae eee Sg 7.0-7.2 5.5-6 tin whi wredsh= tinge 4s bon 6 ~~ = | |) lie Savina eine eee ninee eye eee eae 
Raspite. . Leal HS AO) race Leal SR ieee AI ag Rake oe ate: 8.46 2.5-3 monocl., yelsh. br., pa. yel., gray 1. 25-1.29, 1. 25-1. 29, 1.28-1.32 
Realgar.. Sa |v sks oye et tad ae : .. {8.06 1.5-2 monocl., aurora-red to orange-yel. 2.538, 2.684, 2.704 
Riebeckite.. Paste eee Mees he Mella F)2 Date aaa te ae 3.02-3.42 |5 monocl., dk. bl., 1.654-1. 701, 1.662-1.711, 1.668-1.717 
Rhodochrosite...... in ECL OE 2 lel sia ee a Ce 3.70 3.5-4 rhbdr., pink, red, br., brnsh.-yel. 1.816, 1.597 
Rhodonite......... sia Fe MUA SIOR cae ce eee 3.57-3.76 |5.5-6.5 | tricl., pink to brnsh. red 1.711-1. 738, 1.716-1. 741, 1.724-1.751 
Rutile ..0 odo Conee eR ei eien 5a. At Cha chee vapatomic dk 4.23-5.5 |6-6.5 tetr., redsh. brn. to red, somet. yelsh., blsh. |2.605-2.613, 2.899-2.901 
Safflorite ........ toe OU Ane ments «See we | cua) ns eos eae .0-7.5 4.5-5 rhomb: tinswh.tarn.dk. gray 9 SAPP iinaereee ay ae crear or hick eee eee 
Samarskite......... (Y,Er,Ce, v, ore Fe, ‘gs sTh)(Cb,Ta,Ti,Sn)20¢ . |5. 69 5-6 thomb., velvet blk., somet. brnsh. tint ~2.20 
Sapphirine......... (Mg,Fe)oAl TOSI GY cath Sea ARO 9 she go .40-3.58 17.5 monocl., pa. bl., pa. grn. 1. 701-1. 717, 1. 703-1.720, 1.705-1.724 
DCAPOMLC Cees. ee ee sehen: *Si) sSigO2s(CLF,OH,COs, 2.50-2.78 |5-6 tetr., col., wh., pa. grnsh. yel., gray, bl. 1. 546-1. 600, 1.540-1.562 
4 
Deheeltte:. 2450-22 CRO a Ee ie Oe S Seine Wee eS 6.08-6.12 |4.5-5 tetr., yelsh. wh., pa. yel., brnsh., col., wh., |1.920, 1.936 
Tay 
Scolecite........... CEU AESYE OES 8 0S ee ees See arene 2.25-2.29 |5 monocl., col., wh., gray, yel., pink, red 1.507-1.513, 1.516-1.520, 1.517-1.521 
Scorodite.......... MGESRASWA)CohIAO)* a oceans cacti 3.28 3.5-4 meee pa. grn., gray grn., br. somet. col., |1. 784, 1.795, 1.814 
sh,, yel. 
CN ia Meee ACA a Oo Maca ae yok 3.15 5 tetr., col. to wh. 1.378, 1.390 
Renarmontite seems Obs Oames eee aocink ds aici aincteasineeiecn 5.50 2-2.5 pseudo-cub., col., gray-wh. 2.087 
Serpentine......... M esin0 (OH) RON AER IO NGL Gt at ~2.55 2.5-3.5 | monocl., wh., yel., gray, grn., blsh. grn. 1.53-1.57, 1.56, 1.54-1.57 
HIGEIG eee ee So Pe PRO OUR eR cel ec ne cee + Saran 3.96 44.5 rhbdr., yelsh. br., br., dk. br. 1.875. 1.635 
Sillimanite......... take See tae en rey eee 3.23-3.27 |6.5-7.5 | rhomb., col., wh., yelsh., br., grnsh. 1. 654-1. 661, 1. 658-1. 662, 1.637-1.683 
Sy AE Pas, = =, eoepoles STC feet en PR cee Mi ee nee ate etd 10.1-11.1 |2.5-3 Clb, We, PALUERANOr DIK. 9) Rade one onjan tun rnimetcatap rma cere 
Skutterudite....... (Co, INTIS ENE lis ota 8 hen As OP een baleen Spa iie 8 6.1-6.9 5.5-6 cub., between tin-whs and silver-eray, tati.'|( creck coneccia ro verse apne. 
gray or iridesc. 
Smithsonite........ 7 EOE: OF acct yf AS oR ERE Re 4.42-4.44 |4-4.5 igs , grayish wh. to dk. gray, grnsh., brnsh. |1. 848, 1.621 
Sodalite........... nage tei RE cary eee A recta 2.27-2.33 1|5.5-6 cub., bl., grn., yel., gray, pink 1.483-1. 487 
Sperrylite.......... 5 6-7 cub , tin-wh. adap Kou kn ss FE Spay, Wee ous mgpeRe ee tay sale ORES ee 
Spessartite........ 6-7.5 cub., blk., dk. red, brnsh. red., bl., yelsh. |1.800 
orange 
Sphalerite.......... ZnS. oe 3.5-4 cub., bee blk., yel., red, wh. 2.369 
Sphene. . oe : 5 monocl., ‘col., yel., grn., br., blk. 1. 843-1. 950, 1.870-2.034, 1. 943-2. 110 
PPMOl oss beeee M Al2O: 3.55 7.5-8 cub., grn., red, bl., br. to col. 1.719 
Spodumene 3h. 6.5-7 monocl., col., gray-wh., pa. bl., pa. grn., yelsh. |1.648-1. 663, 1.655-1. 669, 1.662-1.679 
Stannite. ..... 6c. 00+ 4. 4 tetra :stecl.eray touron bic. =P) 7 | sedeeteweyiquaetns Gyles ero oneeene 
Staurolite.......... (Fe, Mg)2(AlFet3),0.8i0.(0, OED) orem wats eases 3.74-3.83 |7.5 monocl., brn., redsh., yelsh. 1.739-1. 747, 1.745-1. 753, 1. 752-1. 761 
Stercorite.......... Wa (N Ea) ECR Os)e4 HOS cases cts are siclans 1.615 2 tricl., wh., yelsh., brnsh. 1.439, 1.442, 1.469 
Stibiotantalite...... Sia ob) Oasis seh te saa ncemeh maaro deat 5.7-7.5 5.5 rhomb., dk. br. to pa. yel.-br., red-br., grnsh.- }2.38, 2.41, 2.46 
yel. 
ShibMtE. esa aur Dieta ane tee ether a Bini oe sehen image 4.61-4.65 |2 rhomb., lead-srayatoisteelsgrays 9 |) |) lnucnties seuss teminntssatns eetstanatene mney 
StH bite sre sce teres on NazKe)AleSi701s.7H2O........2.22 2 2.1-2.2 3.5-4 monocl., col., wh., yel., pink, red, gray, br. 1.484-1.500, 1.492-1.507, 1.494-1.513 
Stilpnomelane......| ( fate ol 1.4(Fet3Fe, Mg, Al)6_sSisO20 2.59-2.96 |3-4 monocl., br., dk. br., redsh. br., blk., dk. grn. |1.543-1.634, 1.576-1. 745, 1.576-1. 745 
( ae H, H2O) 4-8 
Stolaiter sua: «se ares PbW' 2.5-3 | tetr., redsh. br., yelsh. gray, straw-yel., grnsh. |2. 26-2. 28, 2.18-2.20 
STON RICE, «eee ss Fes 30 3.5-4.5 | rhomb., red, carmine, vlt., near col. 1. 707; 1. 719,.1 741 
Strontianite........ BNO rhomb., col., wh., yel., grnsh., brnsh. 1.516-1.520, 1, 664-1. 667, 1. 666-1. 669 
BUTuVitere ts cea. Ma(NH,)(POw). 6H20 2 rhomb., col., somet. yelsh., brnsh. 1.495, 1.496, 1.504 
NOLES CA ayer torr aral a canctea ht rece Cate tine saves Gane anes hadl Sherelinceddy ote 1.5-2.5 | rhomb., yel., brnsh., grnsh., redsh., gray 1.9579, 2. 0377, 2.2452 
Sylvanite...:...... va 1.5-2 monocl. wteelegray tOrsILyer=wie 9) Na inrreicerstoae ssi cetniom ie ieee arene eberaeetere 
Solvitewarsc) osu: 2 cub., col., wh., somet. grayish, blsh., yelsh., |1.49031 
re 
MALO serves Jecinuvancwies Mg3Sis010(O0H)2 1 monocl., col., wh., pa. grn., dk. grn., br. 1.539-1.550, 1.589-1.594, 1.589-1. 600 
AMABILE |. oo soe cn (Fe,Mn)(Ta,Cb)206 6.5 rhomb., iron-bl. to br.-blk. 2.26, 2.32, 2.43 
PADIOUO ts sasc cane FeTa20c 6-6.5 | tetr., blk. (Li) 2.27, 2.42 
Tellurobismuthite .. Pale 1.5-2 Thbdmypa.lead-eray: 0 Wie wears open denrrenicei blnuelomeisierriem elaine. 
Terlinguaite. . . g20Cl 2.6 one yel. to Pen tiny een La (Li) 2.33-2.37, 2.62-2.66, 2.64-2.68 
Tetrahedrite. ; figs Fe)i2SbSis. . 3-4.5 Cub., flint-gray to iron-bik. todull-blky |S pac es eee te nepins com ne eeren ole cremate 
Thenardite......... NaoS 2.5-3 rhomb., col., grayish-wh., yelsh., yelsh. br.,|1.464-1.471, 1.473-1.477, 1.481-1.485 
redsh. 
Thermonatrite HlCNas@ Ossi oO rekedan tr ciestietan me anecsasates 2.255 1-1.5 rhomb., col. to wh., grayish, yelsh. 1.420, 1.506, 1.524 
Thomsenolite....... NaCaAlibealtsOiet eceevccsn titan eukmiine 2.981 2 monocl., col. to wh., somet. brnsh., redsh. a 4072, i. 4136, 1.4150 
Thomsonite........ Mo SilsOro os Oba O aeess inserter cccle aneye 2.10-2.39 |5-5.5 rhomb., col., wh., pink, br. 1497-1. 530, 1.513-1.533, 1.518-1.544 
Thorianite (R)..... Le POE THA tak cnn tA el a 9.7 6.5 cub., dk. gray - pies denne ae ue 
BURSON CTech Ina Cote wir g ca dirlon cacisira sume saga a 5.2-5.4 4.5-5 tetr., orange-yel., brnsh. to : ~1. 
Topaz. . : : Seta ARSIOs(OH, Hh) Avevactoaecioumstsaincn = oan 3.49-3.57 |8 rhomb., col., wh., yel., gray, grn., red, bl. 1. 606-1.629, 1.609-1.631, 1.616-1.638 
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| Hard Index of refraction (Na) 
Name : Formula Sp. er. clas Crystalline form and color ns eo € 
w Y 
Torbernite (R)..... | Cu(UOe2)2(PO)2.8-12H20..... 2.0.2... 20-- 3.22 2-2.5 tetr., various shades of grn. 1.592, 1.582 
Tourmaline........ SOE he Mn, Li, Al)3Al¢SigO1s(BOs)3 3.03-3.25 |7 rhbdr., blk., bl., grn., yel., red, col., br. 1.635-1. 675, 1.610-1.650 
( ) 
Premolite:.g asc. CaMgsSisOns(OH, LEY Aen en ger ete 3.0 5-6 monocl., col., gray, wh. 1.599, 1.612, 1.622 
Tridymite....-.... SiO atin eet bet eran eigen ce: ne tae 2.27 Hf rhomb., col., wh. 1.471-1.479, 1.472-1.480, 1.474-1.483 
Triphyllite-Lithio- 
phyllite:  oe..: Wi(he; MnP Om. gee wasceti eos cons sreeiee 3.34-3.58 |4-5 thomb., blsh. or grnsh. gray to yelsh. br., br. |1.66-1.70, 1.67-1.70, 1.68-1.71 
Troegerite (R)..... CN nit eile een RE ie mrad Ror oie orke 2-3 tetr., lemon-yel. 1.58-1.59, 1.625-1. 635 
sPrOna wena case Gera Nashi(COs)2.2HoO Menges tia eras aes eee 2.14 2.5-8 monocl., gray or yelsh. wh., col. 1.412, 1.492, 1.540 
MUrQuoIs sec. oe ae ae Fet3)5(POs)4(OH)s. ATs Oe ee 2.6-3.2 4.5-6 tricl., bl., grn., grnsh.-gray 1.61-1.78, 1.62-1.84, 1.65-1.84 
Ullmannite......... ae cub, .stecl-gray tosilver-wh.. = ERE Se nie eels ioleretecroaistete eaeiees 
Uraninite (R)...... eub., steel-blk.; brnsh.-bik., gtayish, grB. |S. Seeeeenaeease saecee ~ merece 
UVEROVNG access cub., emerald-grn. 1.86 
Valentinite......... Sb20 thomb., col. to wh., somet. yelsh., redsh., gray, |2.18, 2.35, 2.35 
Vanadinite......... het, seh ald red, brnsh.-red, br., brnsh.- |2.416, 2.350 
yel., ye 
Variscite-Strengite rhomb., pa. grn., grn., blsh.-grn., red, vlt., col. |1.563-1.707, 1. ie 719, 1.594-1.741 
WVaberiter crs. cn ae aCOs3 hex., col. 1.550, 1.640-1.650 
Vermiculite........ he Cas 7(Mg, Fe+3Al)6(Al,Si)sO20(OH)s. ~2.3 ~1.5 monocl., col., yel., grn., br. 1.525-1. 564, 1.545-1.583, 1.545-1. 583 
Vesuvianite........ Caio(Me,Fe)zAls(Si0r)(Si0.)«(OH, F)s ....]3.33-3.43 |6-7 tetr., yel., 1. 700-1. 746, 1. 703-1. 752 
Willig Witte, cnr stcecl PNAS Mem one mre seit Ss, ake aielaxaupiee tg 2.79 2-2.5 cub., eed tay: col. (artif.) 1.327 
Vivianite......... Bes (PO scabs enc: wre aitatee tae t= aiikeraia terest 2.67-2.69 |1,5-2 monocl. col. tarn. pa. bl., grnsh. bl., dk. bl., |1.579-1.616, 1.602-1.656, 1.629-1.675 
sh. blk. 
Wagnerite.......... in We LOYD Os 5 sc bai re UPRERE rR eer CIORC IIe 3.15 5-5.5 monocl., vel., gray, somet. red, grn. 1.568, 1.572, 1.582 
Weavellite’ -i..i055..50 A OH) (PO, BHIO ws. sel cdaewanesdeeone 2 36 3.25-4 gee “ornsh. wh., grn. to yel., somet. br., bl., |1.520-1.535, 1.526-1. 548, 1.545-1.561 
Whewellite......... Ca(CsO2) SHsOv sc tena he neo eetarels-ssaieta on ert 2.23 2.5-3 monocl., ccl., somet. yelsh., brnsh. 1.491, 1.554, 1.650 
Wallamite 772225. ieee ee ck Aad os whew cb. miow eating 3.9-4.1 5.5 rhbdr., wh., yel., grn., red, gray, br. 1.691, 1.719 
IWitberitesirs cress 3a © Opener tiene. werirenansttcasts aac neurite 4.29-4.30 |3.5 thomb., col., wh., gray, yelsh. br. 1.529, 1.676, 1.677 
Wolframite......... Reem) WiOHame se tit seis sia chee re tarerieee 7.12-7.51 |4-4.5 monocl., dk. gray, brnsh. blk. to iron blk. (Li) ~2.26, 2.32, 2.42 
Wollastonite....... CASIORG MER Moe stv doctiena a ceinemieststan tye 2.87-3.09 |4.5-5 tricl., wh., col., gray, pa. grn. 1.616-1.640, 1.628-1.650, 1.631-1. 653 
WA fenitehonee MRED NLOOK UE eR Ts cae csccesnne cscs merds 6.5-7.0 2.75-3 | tetr., orange-yel. to yel., gray, grn., br., red |2.403, 2.283 
WUMbZ IEG se sisrasatee ese Ys WS nit Wise REE ete Pasian 3.98 3.5-4 hex., brnsh. blk. 2.356, 2.378 
Xenotime.......... CBO aye, Bemee ctm cieccverclansin svetronsarder cud bhente 4.4-5.1 4-5 tetr., yelsh. br. to redsh. br., somet. gray, wh., |1.721, 1.816 
pa. yel., grnsh. 

Zeunerite (R)...... SO Soe ee ORT GH SO ects core asians ee eles eae tetr. 1.602-1.610 
RAS 5 earantaoal (AN eos dace: Godnbomter os anuaceminet ese 5.64-5.68 |4 hex., orange-yel. to dk. red, somet. yel. 2.013, 2.029 
Dirconsern.. hoe cake ASO; PMT. Pi cco steaiotaee c hieanee waTAes 4.6-4.7 7.5 tetr., redsh. br., yel., gray, grn., col. 1. 923-1. 960, 1.968-2.015 
MOISE sev sie ttata he) azAl ais s(OE)s 5... olviteo- aelalsin olestre ieteade 3.15-3.365 |6 rhomb., gray, grnsh., brnsh. 1.685-1.705, 1.688-1.710, 1.697-1.725 
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SOLUBILITY PRODUCT 


The solubility product (or ion product constant) is the product of the concentrations of the ions in the saturated solution of a 
difficultly soluble salt. The concentrations are expressed as moles per liter of solution. The number of cations (or anions) resulting 
from the dissociation of one molecule of the salt, appears in the formula for calculations of the solubility product as the exponent of 
the concentration of the cation (or anion). 

If two solutions, each containing one of the ions of a difficultly soluble salt, are mixed, no precipitation takes place unless the 
product of the ion concentrations in the mixture is greater than the solubility product. 

In a solution containing two salts which yield a common ion the ratio of solubilities of the two salts is the ratio of the solubility 
products. 





Solubility product at 
temperature noted 


Solubility product at 


Substance temperature noted 


Substance 





Aluminum hydroxide. ............ 
Aluminum hydroxide............. 
Aluminum hydroxide............. 
Barium carbonate................ 
Barium carbonate... oo... < ccee es 2 
Bartum Obromate ss <6. ca cas 


4 X 1078 (15°) 
1.1 X 1078 (18°) 
37 & 108 (25°) 
7 X 10 (16°) 
8.1 X 10 (25°) 
1.6 X 1071 (18°) 


UTX V5 UB (oro k Co (= eared ent OSLO CRO 
LOSE 1OdIGGs sans tenons oi tuceee4 G 
WOR OXIA tony tos cick eals Sale tas ee 
Tend sulfates catgiitteessijc0ts ss anh 
Leet sUlidels crc camunnarcin maces seriare 
Lithium carbonate............... 


7.47 X 107% (15°) 
1.39 X 10-8 (25°) 
2.74 X 1071 (18°) 
1.06 X 10-8 (18°) 
3.4 X 107% (18°) 
1.7 X 10-3 (25°) 


Barium chromate................ 2.4 X 1070 (28°) Magnesium ammonium phosphate. .| 2.5 & 10713 (25°) 
IBATIUM AUOKIGO. csi occ se canes 1.6 X 107° (9.5°) Magnesium carbonate............ 2.6 X 10-5 (12°) 
Baridma Huoride cis dus «6:0 seine. 1.7. 10-* (18°) Magnesium fluoride.............. 7.4 X 104. (18%) 
BAT HUGMES Gaye any ere 1.73 X 10-¢ (25.8°) Magnesium fluoride.............. 6.4 X 10-9 (27°) 
Barium iodate, Ba(IOs)..2H20....| 8.4 X 10-" (10°) Magnesium hydroxide............ 1.2 * 10 (18°) 
Barium iodate, Ba(IOs)..2H2»O....| 6.5 X 107 (25°) Magnesium oxalate.............-. 8.57 X 10-5 (18°) 
Barium oxalate, BaC204.33H20....| 1.62 X 1077 (18°) Manganese hydroxide............. 4 X 10714 (18°) 
Barium oxalate, BaC20;.2H20..... 1.2 X 1077 (18°) Manganese sulfide...............- 1.4 & 10715 (18°) 
Barium oxalate, BaC204.}H20..... 2.18 X 1077 (18°) Mercurie sulide s: icgscetet diac tenes 4 X 107% to 


Barium sulsateson sce... aon ba es vs 
BaeNt BURA os as ees es pies eed 
apie BUURbe ee ie 6. bcos ears wen 
Cadmium oxalate CdC20..3H20.... 
O@adimitm sulle sc cccco.c ca eee x 
Calcium carbonate (ealcite)....... 
Calcium carbonate (calcite)....... 
Calemm Auoride. 320. cc ce ces 
Galenim Suorides «gic. on cece wee 
Calcium iodate, Ca(IOs3)2. 6H2O.... 
Calcium iodate, Ca(IO3)2.6H20..... 
Calcium oxalate, CaC20;.H20...... 
Calcium oxalate, CaC20;.H20...... 
Galemiminuliate se: cs says acs cm raa-o ue 
Calcium tartrate, CaCsHsO6.2H20. . 
Cobalt sulfideieny: - 5). 6.04 chia 
Wuprieiodaters .c)c onc caces ate as 
Capris oxalate. cers Gecccs koe on x 
Capric Baiiidersen) ac > sc o5 ele eue 
Ciiprous bromide. .o..6 05.0 ens o48 
Caprous ¢hiorid@s. fe. ceo 0b oes oa 
CCUPTOUB TOMI «25,0. 510,00 wie eaves 
Cuprovis sulnde na. c asc satessus 
Cuprous thiocyanate.............. 
Werrie bydroxides,. 26... ae-0 oe e 
Ferrous bydroxide... .. . 6.0 6.c0cce. os 
Ferrous Oxslatiess.. 5.0.6.2 te da ms 
errors aulfide sees o.5.5) cos ew Sie pave 





0.87 X 107 (18°) 
1.08 X 1070 (25°) 
1.98 X 107 (50°) 
1.53 X 1078 (18°) 
3.6 X 107% (18°) 
0.99 X 1078 (15°) 
0.87 X 1078 (25°) 
3.4 X 107 (18°) 
3.95 X 10—! (26°) 
22.2 X 1078 (10°) 
64.4 X 1078 (18°) 
X 1079 (18°) 
X 10 (25°) 
X 10-4 (10°) 
X 10-6 (18°) 
x 10726 (18°) 

4 X 107 (25°) 
2.87 X 1078 (25°) 
8:5 < 103 )(18") 


4.15 X 1078 (18-20°) 
1.02 X 10-8 (18-20°) 
5.06 X 10712 (18-20°) 


2 X 10747 (16-18°) 
1.6 X 10 (18°) 
1.1 X 10% (18°) 
1.64 X 10714 (18°) 
2.1 X 1077 (25°) 
3.7 X 109 (18°) 
3.3 X 10—4 (18°) 
1.77 X 10 (18°) 
2.7 X 10 (9°) 
3.2 X 10-8 (18°) 


3.7 X 10-8 (26.6°) 
5.3 X 104 (9.2°) 
1.2 X 10718 (18°) 
2.6 X 10713 (25.8°) 


Mercurous bromide..............- 
Mercurous chloride............... 
Mereurousfodide x55. nase wrens 2 
INDOKOl BULBS rcene erererste arse eceie oe 


Potassium acid tartrate [K*] 
(HCsH40¢67] 


Silveribromate%...nce ace eotis. 
Silvenbromatey mori. so astyauetelcieies 
Silver bromide. \ (01a saucers 
Silvers bromides ccm eed: 
Dilvericarbonates cin... fe essere ss 
Silver chloride i crate ere ccensesteyestiauesers 
Silver‘ehloride saree ar Sere si ot 
Silver: chloride sissy... + ade ete enstes.s 
Silver chloride esos cers ogres sans soe 


Silver chromate... :5.<.5 50s sisteyenadione aes 
Silver cyanide [Ag*+][Ag(CN)~2].... 
Silveridichromate <t ...1.n erste ns 
Silver hydroxide’ tr. 22 ageieter oie 
Silver lOdate. swwew carotene c csalen eisnakavene 
SilverniOdider 7. fasta. Maceo eas ae 
Silver TOG e ree) oe ee ic-entisae auesersrenste 
Silver sulfides) ccissc ers sess eases are 
Silverithioeyanates.... 22. 6 © ans 
Silver thiocyanate... o5.- cew-snew cies 0 
Strontium carbonate.............-. 
Strontium: fluoride)... j.1-0 so. oe 
Strontium oxalate... wees: cee 
Strontihimi sulfate sree. sree 
Stroutium sulfatecc. o.c<acae seal « 
Dine hydroxides as... socks sce 
Zinc oxalate, ZnC204.2H20........ 
ANG SULLAOs sieve wisi sxcre s+ Base Reseievaien 
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X 10~* (18°) 
xX 10 (25°) 


3.97 X 10-5 (20°) 
5.77 X 10-5 (25°) 
4.1 X 10-43 (18°) 
7.7 X 10718 (25°) 
6.15 X 10-12 (25°) 
0.21 X 10-9 (4.7°) 
0.37 X 10-19 (9.7°) 
1.56 X 10-10 (25°) 
13.2 X 10710 (50°) 
215 X 10-1 (106°) 
1.2 X 107! (14.8°) 
9 X 10-12 (25°) 
2.2 X 10-2 (20°) 
2 X 1077 (25°) 
1.52 X 10-8 (20°) 
0.92 X 10-8 (9.4°) 
0.32 X 10-16 (13°) 
1.5 X 10716 (25°) 
1.6 X 1074 (18°) 
0.49 X 10-2 (18°) 
1.16 X 1071 (25°) 
1.6 X 107-9 (25°) 
2.8 X 10-9 (18°) 
5.61 X 10-8 (18°) 
QT 1051292) 
3.81 X 1077 (17.4°) 
1.8 X 1074 (18-20°) 
1.35 X 10-9 (18°) 
1.2 X 10-23 (18°) 


X-Ray Crystallographic Data, Molar Volumes, and 
Densities of Minerals and Related Substances 


From U.S. Geological Survey Bulletin 1248 by 
Richard A. Robie, Philip M. Bethke and Keith M. Beardsley 


An extensive list of references and the bases for the calculations and the selection of data are given in the 
above referenced Bulletin. Bulletin 1248 may be obtained from the Superintendent of Documents, U.S. 
Government Printing Office, Washington, D.C., 20402. 


X-Ray Crystallographic Data of Minerals 





Crystal Space Structure 
Name and formula system group type Z Qo bo 
Elements 
1 Silver cubic Fm3m (225) face-centered 4 4.0862 
Ag cubic + .0002 
2 Arsenic hex-R  R3m(166) arsenic 6 3.760 
As + .001 
3 Gold cubic Fm3m (225) face-centered 4 4.0786 
Au cubic + .0002 
4 Bismuth hex-R R3m(166) arsenic 6 4.5459 
Bi : + .0010 
5 Diamond cubic Fd3m (227) diamond 8 3.5670 
(Ce + .0001 
6 Graphite hex. C6/mmc(194) graphite 4 2.4612 
Cz +.0001 
7 Copper cubic Fm3m (225) face-centered 4 3.6150 
Cu cubic + .0005 
8 a-Iron cubic Im3m (229) body-centered 2 2.8664 
Fe cubic .0005 
9 Nickel cubic Fm3m (225) face-centered 4 3.5238 
Ni cubic + .0005 
10 Lead cubic Fm3m (225) face-centered 4 4.9505 
Pb cubic + .0005 
11 Platinum cubic Fm3m (225) face-centered 4 3.9231 
Pt cubic + .0005 
12 orthorhombic Sulfur orth. Fddd(70) Ss ring 128 10.4646 12.8660 
iS) molecules +.0020 +.0020 
13 monoclinic Sulfur mon. P2,/e(14) Ss ring 48 11.04 10.98 
8 molecules + -03 + .03 
14 rhombohedral Sulfur hex-R R3(148) Ss ring 18 10.818 
S molecules + .002 
15 Antimony hex-R R3m(166) arsenic 6 4.310 
Sb +.001 
16 Selenium hex. P3121(152) S 4.3642 
Se P3221 (154) + .0008 
17 Silicon cubie Fd3m (227) diamond 8 5.4805 
Si + .0003 
18 £-Tin (white) tet. 14,/amd(141) 4 5.8315 
Sn + .0008 
19 Tellurium hex. P3121(152) 3 4.4570 
Te P3.21(154) + .0008 
20 Zinc hex. P6;/mme(194) hexagonal 2 2.665 
Zn close packed + .001 
Sulfides, arsenides, tellurides, selenides, and sulfosalts 
21 Shandite hex-R R3m(166) 3 5.576 
B-NisPb282* +.010 
22 High-Argentite cubic 4 6.269 
AgS I + .020 
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X-Ray Crystallographic Data of Minerals 
Z; The number of gram formula weights per unit cell. 
rT Indicates the data were obtained at an unspecified room temperature and may be taken as 25°+5°C. 


: Indicates the measurements were made on a natural specimen which may have deviated slightly 
from the listed formula. Densities for these minerals were calculated using the formula weight for 
the stoichiometric phase. 


hex-R; Rhombohedral symmetry. To distinguish from true hexagonal symmetry. 


X-Ray Crystallographic Data of Minerals 
Cell X-Ray 





volume Molar volume density Temp. 
Co Qo Bo Yo 10-24 cm? em$ calbar~! grams cm AG 
Elements 
68.227 10.272 24556 10.501 25 1 
= .010 + .002 + .00008 + .002 
10.555 129.23 12.972 .31007 5.776 26 2 
+ .003 + .08 + .002 + .00023 + .004 
67.847 10.215 . 24420 19.282 25 3 
+ .010 + .002 + .00008 + .003 
11.8622 212.29 21.309 . 50934 9.8071 26 4 
+ .0030 + .11 ee (uit + .00030 + .0050 
45.385 3.4166 .08170 3.5155 25 5 
+ .004 + .0008 +.00005 + .0003 
6.7079 35.189 5.2982 . 12668 2.2670 15 6 
+ .0010 + .006 + .0009 +.00007 + .0004 
47 .242 7.1128 . 17005 8.9331 25 of 
+ .020 + .0030 +.00012 + .0037 
23,051 7.0918 . 16954 7.8748 25 8 
Se OS + .0087 +.00013 +.0041 
43.756 6.5880 . 15750 8.9117 25 9 
.019 + .0028 +.00011 + .0038 
121.32 18.267 43663 11.342 25 10 
+ .04 + .006 + .00018 + .003 
60.379 9.0909 -. 21732 21.460 2 eel 
+ .023 + .0085 +.00013 + .008 
24.4860 3296.73 15.511 .37078 2.0671 25 12 
+ .0040 97 + .005 + .00015 + .0006 
10.92 96.73 1314.6 16.49 3943 1.944 103.13 
+.03 + .50 + 6.4 OS + .0020 + .009 
4.280 433.78 14.514 34693 2.2092 r 14 
+ .001 + .,19 + .006 + .00020 + .0010 
11.279 181.45 18.213 .43535 6.685 26 15 
+ .003 + .09 == OLO + .00028 + .004 
4.9588 81.793 16.420 389249 4.8088 26 «616 
+ .0008 + .033 =e O07 + .00020 + .0019 
160.15 12.056 28819 2.3296 25 17 
+ .03 SE O02 + .00009 + .0004 
3.1813 108.18 16.289 38935 7.2867 26 «618 
+ .0006 see 4 + .005 + .00017 + .0024 
5.9290 102.00 20.476 48944 6.2316 25° 19 
+ .0010 + .04 + .008 + .00024 + .0025 
4.947 30.428 9.162 .2190 7.134 25 20 
+ .001 + .024 + .007 + .0002 + .006 
Sulfides, arsenides, tellurides, selenides, and sulfosalts 
13.658 367.76 73.83 1.765 8.867 r 21 
+ .010 ==) 30 Se i240 SOOM + .033 
246.4 37.09 8866 6.680 600 22 
+ 2.4 = 36 + .0085 + .064 
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X-Ray Crystallographic Data of Minerals 


Crystal Space Structure 


Name and formula system group type Z Qo Do 








Sulfides, arsenides, tellurides, selenides, and sulfosalts—Continued 


23 


24 


Argentite 
Ag.S II 


Acanthite 
AgS III 


High-Naumanite 


Ag.Se 
AgeTe I 


AgeTe II 


Hessite 
Ags Te III 


Agi.s55Cuss 0 
Agis5Cu 455 II 


Jalpaite 
Ag 55OU, 459 III 


Ag.93Cui.o7S I 
Ag 93Cu1.07S II 


Stromeyerite 
Ag 93Cu1,07S III 


Eucairite 
AgCuSe 


Petzite 
Ag;AuTe.* 


Maldonite 
AusBi 


High-Digenite 
Cus I 


High-Chalcocite 
Cu,S II 


Chalcocite 
Cu.8 III 


Digenite 


Cui.78 (Cu rich side) 


Digenite 


Cuy.775 (S rich side) 


Berzelianite 
CuSe 
High-Bornite 
Cu;FeS,4* 


Metastable Bornite 


Cu;FeS, 


Low-Bornite 
Cu;FeS,* 


Umangite 
Cu;Sez 


Heazelwoodite 
NisS. 
Maucherite 
Niy Ass 


cubic 


mon. 


cubic 


cubic 


cubic 


mon. 


cubic 


cubic 


tet. 


cubic 


hex. 


orth. 


orth. 


cubic 


cubic 


cubic 


hex. 


orth. 


cubic 


cubic 


cubic 


cubic 


cubic 


tet. 


tet. 


hex-R 


tet. 


P2,/c(14) 


P2,/c(14) 


Cmem (63) 
pseudo 
P4/nmm (129) 
14,32(214) 


Fd3m (227) 


Ab2m(39) 


P42,0(144) 
P4/mmm (123) 
R32(155) 
P4,212(92) 
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CuaMg 


deformed 
fluorite 


deformed 
fluorite 


2 


—_ 
— 


H oo Hox ta to Hes He yp Hs Ht ox 1 oo He Ir o I oo tala Hr Hs ip es 


Ho H cn Ir HSE HS I on H on Hoon tr oon Ht 


.870 
.008 


228 


002 
993 


.016 


.29 
O01 


585 
.010 


09 


.02 


110 


.010 


825 
005 


673 
.004 


961 
.009 


138 


.004 


.066 
.002 


. 105 
.010 


38 


.02 


958 
002 
725 
010 


961 
004 


.881 
004 


5695 
0010 
5542 


.0010 


.85 
Ol 


50 


Ol 


94 
.02 


94 
.02 


402 


010 
746 


001 


870 


.001 


6.928 
+ .005 


6.628 
+ .003 


+ .02 


27.323 
+.010 


X-Ray Crystallographic Data of Minerals 





Cell X-Ray 
volume Molar volume density Temp. 
Co ao Bo Yo 10-24 em cm cal bar~! gramsem-§ °C 
Sulfides, arsenides, tellurides, selenides, and sulfosalts—Continued 
115.5 34.78 8313 Tol25 189 23 
+ .6 ss 17 + .0041 + .085 
7.862 99.58 227 .08 34.19 .8172 7.248 25 24 
+ .003 + 30 + 29 + .04 +.0011 + .009 
124.48 37.48 8959 7.862 170 25 
+ 1.20 a= a0 + .0087 + .076 
148.0 44.58 1.065 7.702 825 26 
Sees s+ .26 + .006 + .044 
285. 54 42.99 1.028 7.986 250 27 
+ 1.30 s+ 20 + .005 + .036 
8.96 123.33 Dil. 3d 40.85 . 9764 8.405 r 28 
=+ .02 + .30 + 1.48 a: 22 + .0052 + .044 
228.10 34.34 8209 6.635 300 39.29 
+ 1.12 se, lly + .0041 + 083 
112.33 33.83 8085 6.736 116 30 
a=) 50 ae 1b + .0026 + .021 
11.756 884.30 33.286 . 79559 6.8455 i 31 
+ .006 se tee) = .035 + .00088 + .0072 
211.82 31.89 . 7623 6.283 196 32 
se he + .14 + .0035 + .029 
7.105 105.36 31.73 . 7583 6.316 100 33 
+ .007 ==) 23 se SOY + .0017 +.014 
7.972 214.84 32.35 1732 6.194 r 34 
+ .004 se gills se UB + .0007 + .005 
6.31 527.12 lls . 7588 7.887 i 35 
== 01 + 1.62 a= Ji) + .0024 + .024 
1118.4 84.19 2.012 9.214 r 36 
+ 6.5 + .49 +.012 == ).053 
503.98 37.94 .9068 15.891 r 37 
ze ats! se 08} + .0007 +.012 
187.64 28.25 .6753 5.633 465 38 
se WS} se Alls + .0036 + .030 
6.722 91.34 27.50 6574 5.786 152 39 
+ .007 eee Psi ae 0G +.0015 + .013 
13.491 4379.5 27.475 .65671 5.7924 r 40 
+ .004 Se) Wess se J OUG + .00043 + .0034 
172.76 26.012 .6217 5.605 25 41 
se WY) + .014 + .0004 + .003 
171.34 25.798 .6166 5.602 25 42 
ae + .014 + .0004 + .003 
200.2 30.14 . 7205 6.835 170 48 
SO Se alia) + .0037 + .035 
166.4 100.2 2.395 5.008 240 44 
ge Se 40) +.013 + .027 
1309 .34 98.57 2.356 5.091 r 45 
+ 7.18 + .54 + .013 + .028 
21.88 2618.7 98.57 2.356 5.091 r 46 
+ .04 sei l0). 7/ + .40 +.010 + .021 
4.276 175.25 52.77 1.261 6.604 r 47 
+.010 ee (0) a= Gal + .005 + .026 
7.134 203 .98 40.95 .9788 5.867 r 48 
+ .002 ae.) se UY + .0005 + .003 
21.81 1029.36 154.98 3.7043 8.0343 r 49 
==), OW ==) 56 + .08 + .0021 + .0044 
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Crystal Space Structure 
Name and formula system group type Z Qo bo 
Sulfides, arsenides, tellurides, selenides, and sulfosalts—Continued 
50 Pentlandite cubic Fm3m (225) 4 10.196 
Fes.25Ni3,7598 +.010 
51 Pentlandite cubic Fm3m (225) 4 10.095 
Feg.75Nis.259s +.010 
52 Sternbergite orth. Cemm (63) 8 11.60 12.675 
AgFe.S;* +.02 + .020 
53 Argentopyrite orth. Pmmm (47) 4 6.64 TAA? 
AgFeS3* +.01 +.02 
54 Realgar mon. P2;/m(11) 16 9.29 13.53 
AsS* +.05 +.05 
55 Oldhamite cubic Fm3m (225) rock salt 4 5.689 
CaS + .006 
56 Greenockite hex. P63mc (186) zincite 2 4.1354 
CdS +.0010 
57 Hawleyite cubic F43m (216) sphalerite 4 5. 833 
CdS +.002 
58 (hypothetical) cubic »~ Fm3m(225) rock salt 4 5.516 
CdS + .002 
59 Cadmoselite hex. P63mc(186) zincite 2 4.2977 
CdSe +.0010 
60 cubic F43m (216) sphalerite 4 6.4805 
CdTe + .0006 
61 (hypothetical) cubic F43m (216) sphalerite + 5.339 
CoS +.001 
62 Chalcopyrite tet. 142d(122) 4 5.2988 
(CuFeS:) CuFeSi.90 +.0010 
63 Cubanite orth. Pemn (62) 4 6.46 gE B, 
CuFe.8;* +.01 +.01 
64 Covellite hex P63;/mmce(194) 6 3.792 
CuS +.001 
65 Klockmannite hex deformed 78 14.206 
CuSe covellite +.010 
66 Troilite hex P6;/mmce(194)  niccolite 2 3.446 
FeS + .003 
67 Pyrrhotite hex P63/mme(194) defect 2 3.446 
Fe 9505 niccolite +.001 
68 Pyrrhotite hex P63/mmce(194) defect 2 3.440 
Fe 3358 niccolite +.001 
69 (hypothetical) cubic F43m (216) sphalerite 4 5.455 
FeS +.001 
70 (hypothetical) hex. P6sme(186) zincite 2 3.872 
FeS + 001 
71 Cinnabar hex. P3121(152) cinnabar 3 4.149 
HgS P321 (154) + 001 
72 Metacinnabar cubic F43m (216) sphalerite 4 5.8517 
HgsS + .0010 
73 Tiemannite cubic F43m (216) sphalerite 4 6.0853 
HgSe + .0050 
74 Coloradoite cubic F43m (216) sphalerite 4 6.4600 
HgTe + .0006 
75 Alabandite cubic Fm3m (225) rock salt 4 5. 2234 
MnS + .0005 
76 (hypothetical) cubic F43m (216) sphalerite 4 5.611 
MnS + .002 
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Sulfides, arsenides, tellurides, selenides, and sulfosalts—Continued 


77. (hypothetical) hex. P63mc (186) zincite 2 3.986 
Mns +.001 
78 Niccolite hex. P63/mmc(194)  niccolite 2 3.618 
NiAs +.001 
79 Millerite hex-R R3m(160) 9 9.616 
Nis +.001 
80 Breithauptite hex. P6;/mme(194)  niccolite 2 3.942 
NiSb +.001 
81 Galena cubic Fm3m (225) rock salt 4 5.9360 
PbS + .0005 
82 Clausthalite cubic Fm3m (225) rock salt 4 6.1255 
PbSe + .0005 
83 Teallite orth. Pbnm (62) GeS 2 4.266 11.419 
PbSnS, +.003 +.007 
84 Altaite cubic Fm3m (225) rock salt 4 6.4606 
PbTe + .0005 
85 Cooperite tet. . P42,/mme(131) 2 3.4699 
Pts + .0006 
86 Herzenbergite orth. Pbnm (62) GeS 4 4.328 11.190 
SnS +.002 +.004 
87 Sphalerite cubic F43m (216) sphalerite 4 5.4093 
ZnS + .0005 
88 Wurtzite hex. P6s3me(186) zincite 2 3.8230 
ZnS +.0010 
89 Stilleite cubic F43m (216) sphalerite 4 5.6685 
ZnSe + .0005 
90 ZnTe cubic F43m(216) sphalerite 4 6.1020 
+ .0006 
91 Orpiment mon. P2,/n(14) 4 11.49 9.59 
As.S83* +.02 +.02 
92 Bismuthinite orth. Pbnm (62) stibnite 4 11.150 11.300 
BiSs +.004 +.004 
93 Tellurobismuthite hex-R R3m(166) BiTeS 3 4.3835 
Bi,Te; + .0020 
94 Stibnite orth. Pbnm (62) stibnite 4 10.229" (118310 
Sb.S; +.004 +.004 
95 Linnaeite cubic Fd3m (227) spinel 8 9.401 
Co3S4 + .001 
96 Greigite cubic Fd3m (227) spinel 8 9.876 
Fe3S,4 + .002 
97 Daubreeite cubic Fd3m (227) spinel 8 9.966 
FeCr.8,4 + .005 
98 Violarite cubic Fd3m (227) spinel 8 9.464 
FeNi.S, + .005 
99 Polymidite cubic Fd3m (227) spinel 8 9.480 
NisS4 +.001 
100 Co-SafHlorite mon. deformed 2 5.049 5.872 
CoAs» marcasite +.002 +.002 
101 Safflorite orth. Pnnm (58) marcasite 2 5.231 5.953 
(CO 5Fe.5) As» +.002 +.002 
102 Cobaltite cubic P2,3 (198) NiSbS 4 5.60 
CoAsS* + .05 
103 Glaucodot orth. Cmmm (65) 24 6.64 28.39 
(Co, Fe) AsS* + .05 +.10 
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Sulfides, arsenides, tellurides, selenides, and sulfosalts—Continued 


6.465 88 . 96 26.79 6408 3.248 r 77 
+ .002 Breen 0: a 102 + .0004 + .002 
5.0384 57.07 17.18 .4108 TCS r 78 
+.001 sey G08! aaa 7 JOH! + .0003 + .005 
3.152 252.41 16.891 40374 5.3748 r 79 
+.001 ae Ald) OOS = .00020 + .0020 
5.155 69.37 20.89 4994 8.639 r 80 
+.001 se GWE ae) WI + .0004 + .005 
209.16 31.492 15272 7.5973 26 «81 
se AE + .008 + .00024 + .0019 
229 . 84 34.605 82713 8.2690 r 82 
UG EE OOS. + .00025 + .0020 
4.090 199.24 59.996 1.4340 6.501 r 83 
+ .002 ae BH + .063 + .0016 + .007 
269.66 40.601 97043 8.2459 7 84 
ze l0)5 se MOS) + .00027 + .0019 
6.1098 73.563 22.152 .5295 10.254 r 85 
+ .0010 O28 + .008 + .0003 + .004 
3.978 192.66 29.01 .6933 5.197 r 86 
+.001 as ile ee 02 + .0005 + .003 
158.28 23.831 . 56962 4.0885 r 87 
+ .04 Be 007 + .00020 + .0011 
6.2565 7S) SMD) 23.846 . 56998 4.0859 a 88 
+ .0010 ea 043. ze 01S) + .00036 + .0022 
182.14 27.424 .65548 5 2630 r 89 
+ .05 Se Avy + .00022 + .0014 
227.20 34.209 .81765 5.6410 r 90 
2a MU ze UULG + .00029 + .0017 
4.25 90.45 468.3 70.51 1.685 3.490 r 91 
Ol oars i) 26 17 a5 4745) + .006 +.013 
3.981 501.59 75.520 1.8050 6.8081 26 92 
+.001 SS ade) .043 +.0011 + .0038 
30.487 507.33 101.85 2.4342 7.862 25 93 
+ .003 35 Gif ze) + .0023 = .007 
3.8389 487.54 73.406 1.7545 4.6276 25 94 
+ .0010 B= Me! + .042 + .0010 + .0026 
830.85 62.548 1.4950 4.8772 2 95 
Se Pull eeenO20) + .0005 + .0016 
963 . 26 72.52 1.733 4.079 r 96 
SOU + .04 +.001 + .003 
989 .83 74.52 1.781 3.866 r 97 
+ 1.49 a= gill + .003 + .006 
847 . 66 63.81 1.525 4.725 r 98 
= 1.34 se ll) + .002 + .008 
851.97 64.138 1.5330 4.7458 r 99 
Sa He + .020 + .0005 +.0015 
3.127 90.45 92.706 27 .92 6672 7.479 26 100 
+ .001 + .20 See OW se UY + .0005 + .005 
2.962 92.237 27.775 6629 7.461 26 101 
+ .002 + .078 = .024 + .0006 + .006 
175.62 26.44 . 6320 6.275 rm 102 
+ 4.70 ze y ffl + .0170 + .168 
5.64 1063.2 26.68 6377 6.161 r 103 
+ .05 a Ze9 se Gy + .0078 + .075 
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Sulfides, arsenides, tellurides, selenides, and sulfosalts—Continued 


104 Cattierite cubic Pa3 (205) pyrite 4 5.5345 
CoS: + .0005 
105 ‘Trogtalite cubic Pa3 (205) pyrite + 5.8588 
CoSez + .0010 
106 Loellingite orth. Pnnm(58) marcasite 2 5.300 5.981 
FeAs» +.002 +.002 
107 Arsenopyrite tri. P1(2) 4 5.760 5.690 
FeAsS* 010) 27005 
108 Gudmundite mon. B2,/d(14) 8 10.00 5.93 
FeSbS* +.05 + .03 
109 Pyrite cubic Pa3 (205) pyrite 4 5.4175 
Fes, + .0005 
110 Marcasite orth. Pnnm(58) marcasite 2 4.443 5.423 
FeS,* +.002 +.002 
111 Ferroselite orth. Pnnm (58) marcasite 2 4.801 o. 018 
FeSe, +.005 =+.005 
112 Frohbergite orth. ~ Pnnm(58) marcasite 2 5.265 6.265 
FeTe, +.005 +.005 
113 Hauerite cubic Pa3 (205) pyrite 4 6.1014 
Mns, + .0006 
114 Molybdenite hex. P6;/mmc(194) molybdenite 2 3.1604 
Mos, + .0010 
115 Rammelsbergite orth. Pnnm (58) marcasite 2 4.757 5.797 
NiAs, +.002 +.004 
116 Pararammelsbergite orth. Pbea(61) 8 Sto 5.82 
NiAs» +.01 +.01 
117 Gersdorfite cubic P23(198) 4 5.693 
NiAsS +.001 
118 Vaesite cubic Pa3 (205) pyrite 4 5.6873 
NiS, + .0005 
119 cubic Pa3 (205) pyrite 4 5.9604 
NiSe. +.0010 
120 Melonite hex. P3ml(164) cadmium 1 3.869 
NiTe, iodide +.010 
121 Sperrylite cubic Pa3 (205) pyrite 4 5.968 
PtAs, + .005 
122 Laurite cubic Pa3 (205) pyrite 4 5.60 
RuS, =5 02 
123 Tungstenite hex. P63;/mme(194) molybdenite 2 3.154 
WS, + .001 
124 Co-Skutterudite cubic Im3 (204) 8 8.2060 
CoAs;_2 CoAs»,95 + .0010 
125 Fe-Skutterudite cubic Im3 (204) 8 8.1814 
FeAs;_. FeAse.95 + .0010 
126 Ni-Skutterudite cubic Im3 (204) 8 8.3300 
NiAs;3_; NiAs» 95 + .0010 
127 Tennantite cubic 143m(217) tetrahedrite 2 10.190 
CuyAsas 18 2 == 004 
128 'Tetrahedrite cubic 143m (217) tetrahedrite 2 10.327 
CurSbSis 2 + .004 
129 Enargite orth. Pnn2(34) 2 6.426 CALZZ 
CusAsS,y = .005 =+.005 
130 Luzonite tet. 142m(121) ¥ 5.289 
Cu;As8.* +. 005 
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Sulfides, arsenides, tellurides, selenides, and sulfosalts—Continued 


169.53 25.524 .61009 4.8213 r 104 
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+ .004 ae, ily 35) 5 (Up + .0013 +.013 
3.869 127.62 38.43 .9185 8.094 rey 
+ .002 se ili 22) 55) + .0013 eter OEt 
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+ .002 se AUF eee) + .00055 =£ 0083 
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+ .002 se UNS cia O3 + .0007 +.007 
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+ .02 efemeleelic) 35, UY + .0021 + .022 
184.51 27.78 .6640 5.964 74 oy  AUILY/ 
aC se (oul + .0004 + .003 
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aay Sibi See OLG + .00043 + .0034 
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+ .010 se) Seis! Ber. 25 + .0055 + .042 
212.56 32.00 . 7650 10.778 ie PAL 
eS) 300) 35, (Us + .0020 + .027 
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a= J! 19) Se 5740} + .0068 + .067 
12.362 106.50 32.069 . 76652 7.7325 26 123 
+ .004 ze Us) seeee.023 + .00059 + .0055 
552.58 41.599 . 99428 6.7298 r 124 
se) 740) se. OU + .00041 + .0025 
547.62 41.226 . 98537 6.7158 r 125 
ee 740) ee Ole + .00041 + .0025 
578.01 43.513 1.0400 6.4286 ree 26 
se Hil ee 016 + .0004 + .0023 
1058 .09 318.62 7.1652 4.642 ip Dee 
Se, il Adi) =EPy cle} + .0090 + .006 
1101.3 331.64 7.9266 5.024 Tay L283 
ae ib36! a5 sh + .0094 + .006 
6.144 293 .03 88.24 2.109 4.463 26 129 
+ .005 ey oS ey ll, + .003 + .006 
10.440 292.04 87.94 2.1019 4.478 26 130 
+ .008 25 (60) Beto Re) + .0043 + .009 
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Sulfides, arsenides, tellurides, selenides, and sulfosalts—Continued 
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Sulfides, arsenides, tellurides, selenides, and sulfosalts—Continued 
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P62c(172) 
P63/mme (194) 


B2/b(15) 


B-320 


Oxides and hydroxides—Continued 


rutile 2 

a-quartz 3 

4 

baddeleyite 4 

4 

rock salt 4 

Cdl, 1 

rock salt 4 

rutile 2 

TlLO; 16 

8 

4 

rock salt 4 

2 

+f 

+ 

arsenic 16 
trioxide 

antimony 4 
trioxide 

8 

8 

3 

3 

4 

8 

12 

4 

16 


Ste ti totato te to tototp tea tote totale ta tae 


Hear on ar Hoa Hom He Ham to I 


Ao 


1722 
0010 


.518 
.003 


Hon Hn 


13.858 


ns 


755 


12.468 
+ .005 


12.379 
+ .002 


Co 


Qo 


Bo 


X-Ray Crystallographic Data of Minerals 


Cell 
volume 


Yo 10-24 cm® 


Molar volume 
cal bar! 


em? 


X-Ray 
density 


grams cm7$ 


Temp. 


°C 


Oxides and hydroxides—Continued 


8626 
0010 


652 
002 


. 3666 
.0010 


. 2948 
.0010 


.519 
.003 


Ir co thon Hh mw It ox Hs 


. 769 
004 


Hop 


2.865 
+ .002 


9.422 
+ .005 
3.697 
+ .004 


023 
.004 


.891 
.004 


565 
.003 


to Hon Hen 


421 
.004 


Hox 


.08 
.O1 


4051 
.0001 


4592 
.0020 


.918 
003 


to ta ta toa 


. 604 
.005 


. 2563 
.0030 


7.152 
+.001 


Ht co 1 


99.18 
+.08 


120.00 
ae, lly 


55. 


i 


121 
Se 


130. 


ae 


138. 


= 


128. 


327 16. 
.032 Se 
13 24. 
aul ae 
41 19, 
06 ate 
30 20 
.06 ae 
3 19. 
1 ae 
709 11 
027 sb 
90 24 
11 35 
813 13 
030 Se 
16 16 
08 25 
5 31 
3 2s 
68 46 
84 ae 
98 30 
25 BE 
88 10 
10 ok 
40 23 
Ly, Be 
8 23 
2 = 
13 76 
62 Se 
9 52 
1 ss 
13 50 
31 oe 
3 82 
6 a5 
2 26 
1 ae 
01 22 
01 ae 
15 23 
06 Se 
95 25 
22 35 
72 27 
15 Se 
3 24 
5 3 
08 27 
.16 Se 
37 20 
.95 ee 


660 


.010 


438 


021 


635 


.009 


823 
.008 


32 


.02 


248 
004 


63 
07 
221 
004 
61 
02 
37 
.05 


95 
.06 


56 
04 
97 
.02 
Ml 
.05 
3.15 
.03 
81 
.09 
. 206 
.042 


007 
047 


38 
12 


66 
.08 


688 
001 


718 
013 


139 
.033 


381 
.012 


.O1 
.02 


414 
.024 


641 
.036 


ae 


= 


i 


HE 


= 


. 389824 
.00027 
58413 
.00056 
46932 
00026 
49772 
.00025 
.4618 
.0006 


. 26889 
.00014 


5888 
.0016 


.31604 
.00015 


3971 
.0007 
. 7499 
.0012 
. 1222 
.0016 


.7305 
.0010 


. 2623 
0004 


.5715 
.0013 


5533 
.0007 
.836 
002 
2478 
0011 


. 1952 
.0012 


.9690 
0029 


.6373 
.0020 


54229 
.00007 


. 5669 
0004. 


.61521 
.00083 


65447 
.00032 


.5738 
.0006 


.65527 
.00062 


.49338 
.00090 


6 
et 

4. 
= 


Hr Hr Hw 1 vo H vo He wo tr wtetotate H+ oo 1+ =) I tHohtwp hye ta tea Hr on Hv H es It = H- 


nH EATE 
0036 
2797 
.0038 
9175 
0004 
. 108 
004 
21 

O1 


5837 
0013 


368 
006 


3653 
0018 


234 
.008 


.032 
.008 


.873 
007 
.710 
.006 
809 
.010 
334 
020 
641 
012 


926 
009 


5837 
.0045 


8292 
0054 


. 133 
005 


161 
.013 


6483 
0001 


533 
.002 


3344 
0030 


1944 
0009 


503 
.003 


1917 
.0019 


.9110 
.0050 


25 


26 


25 


575 


25 


405 


Diy 


405 


25 


157 


158 


159 


160 


161 


162 


163 


164 


165 


166 


167 


168 


169 


170 


171 


172 


173 


174 


175 


176 


iG 


178 


179 


180 


181 


182 


183 


Name and formula 


Stishovite 

SiO,* 
Melanophlogite 
SiO,* 
Cassiterite 
SnO, 

Tellurite 

TeO,* 


Paratellurite 
TeO, 


Thorianite 
ThO, 
Rutile 
TiO; 
Anatase 
TiO, 
Brookite 
TiO.* 


Titanium sesquioxide 


TinO3 
Uraninite 
UO, 
Karelianite 
V.03 
Zincite 

ZnO 
Baddeleyite 
ZrO» 


Spinel 
MgAl,O, 
Hercynite 
FeAl,0, 
Galaxite 
MnAl,0, 
Gahnite 
ZnAl,O4 
Magnetite 
FeFe,O, 
Jacobsite 
MnFe.0, 
Trevorite 
NiFe,0, 
Picrochromite 
MegCr.0,4 
Ilmenite 
FeTiO,; 
Geikielite 
Pyrophanite 
MnTiO; 
Cobalt Titanate 
CoTiO; 


X-Ray Crystallographic Data of Minerals 


Crystal 
system 


Space 
group 


Structure 
type 


Oxides and hydroxides—Continued 


tet. 


cubic 


tet. 


orth. 


tet. 


cubic 


tet. 


tet. 


orth. 


hex-R 


cubic 


hex-R 


hex. 


mon. 


cubic 


cubic 


cubic 


cubic 


cubic 


cubic 


cubie 


cubic 


hex-R 


hex-R. 


hex-R 


hex-R 


P4/mnm(136) 


Pm3n (223) 


P4/mnm(136) 


Pbea(61) 


P4,2:2(92) 
P432)2(96) 


Fm3m (225) 


P4/mnm(136) 


14, /amd(141) 


Peab(61) 
R3c(167) 
Fm3m (225) 
R3¢(167) 
P6;mc (186) 


P2,/c(14) 


Multiple oxides 


Fd3m (227) 
Fd3m (227) 
Fd3m (227) 
Fd3m (227) 
Fd3m (227) 
Fd3m (227) 
Fd3m (227) 
Fd3m (227) 
R3(148) 
R3(148) 
R3(148) 
R3(148) 


B-322 


rutile 


clathrate type 


rutile 


tellurite 


fluorite 


corundum 
fluorite 
corundum 
zincite 


baddeleyite 


spinel 
spinel 
spinel 
spinel 
spinel 
spinel 
spinel 
spinel 
ilmenite 
ilmenite 
ilmenite 


ilmenite 


46 


6 


oo Hop 


Hox Hoo Haw Hao Hoo Hon Hoo How Hon Hos Hox His It 


Hoon Hon Hoon Hox Hoo Ho Ho Ho Ho Ho Ho Ho 


Qo 


X-Ray Crystallographic Data of Minerals 











Cell X-Ray 
volume Molar volume density Temp. 
Co Qo Bo Yo LO" enn" em? calbar™! grams em? dG 
Oxides and hydroxides—Continued 
6649 46.540 14.014 33500 4.2874 r 184 
.0010 + .028 .009 + .00025 + .0026 
2407 .2 31.516 p10o20 1.9065 r 185 
+ 2.2 .028 + .00072 + .0017 
188 Play 21.55 .5151 6.992 26 186 
.003 stl 03 + .0009 +.011 
.463 368.61 27.750 66328 5.7514 25 187 
.003 see Sy 024 + .00062 + .0050 
613 176.14 26.52 6339 6.018 25 188 
002 15 .02 + .0006 + .005 
175.16 26.373 . 6380388 10.012 25 189 
.05 007 + .00021 + .003 
.9618 62.500 18.820 .44986 4.2453 25 190 
.0010 ==) 4025 .008 + .00023 = 0017 
.514 136.30 20.522 .4905 3.893 Te ALOT 
.006 Bie eid. .025 + .0007 + .005 
143 257.6 19.40 4636 4.119 r 192 
.003 ee! aad .02 + .0005 + .004 
642 313.2 31.44 (615 4.574 re 193 
.010 ge .03 + .0009 + .005 
163.51 24.618 . 58843 10.969 26 194 
as UY) .014 + .00037 + .006 
002 297 .36 29.848 . 71342 5.0216 r i195 
010 ro .032 + .00081 + .0054 
2069 47.615 14.338 34273 5.6750 25 196 
0005 Emile .005 + .00016 +.0018 
.3107 140.46 21.148 50548 5.8267 re 19% 
.0010 SOG .009 + .00025 + .0023 
Multiple oxides 
527.5 39 .9492 3.583 26 198 
x (4 .03 + .0008 + .003 
541.3 40.75 .9740 4.265 25 199 
sete .05 +.0011 + .005 
563 .2 42.39 1.013 4.078 25 200 
eet .03 + .001 + .003 
528.45 39.783 . 95088 4.6083 26 201 
ae (ase) .030 + .00075 + .0034 
591.438 44 524 1.0642 5.2003 22 202 
sey Jil .008 + .0002 + .0009 
613.9 46.22 1.105 4.990 25 203 
se ge 03 +.001 + .004 
579.9 43.65 1.043 5.370 25 204 
se ld .05 se (0 + .006 
578.6 43.56 1.041 4.415 26 205 
ze .05 +.001 + .005 
.055 315.73 31.69 T1574 4.788 r 206 
.020 se ff) .08 + .0019 + .012 
.898 307 . 44 30.86 . 7376 3.896 26 207 
.010 se (an .07 + .0016 + .008 
18 326.3 32.76 . 1829 4.605 r 208 
Ol 22 eff 07 + .0017 +.010 
.918 309.34 31.05 7422 4.986 A 
.005 oe ltl .02 + .0004 + .003 


210 


211 


212 


213 


214 


215 


216 


217 


218 


219 


220 


221 


222 


223 


224 


225 


226 


227 


228 


229 


230 


231 


232 


233 


234 


Name and formula 


Perovskite 
CaTiO; 


Chrysoberyl 
BeAl,O, 


Halite 
NaCl 
Sylvite 
KCl 


Villiaumite 
NaF 


Chlorargyrite 
AgCl 
Bromargyrite 
AgBr 
Nantockite 
CuCl 
Marshite 

Cul 

Miersite 

Agl 
lodargyrite 
AglI 

Calomel 
HgCl 
Fluorite 

CaF, 

Sellaite 

MgF, 
Chloromagnesite 
MgCl, 
Lawrencite 
FeCl, 


Scacchite 
MnCl, 


Cotunnite 
PbCl, 
Matlockite 
PbFCl 
Cryolite 
NazAlF5* 


Neighborite 
NaMgF; 


Calcite 
CaCO; 
Otavite 
CdCO; 
Cobalticalcite 
CoCO; 
Siderite 
FeCO, 


X-Ray Crystallographic Data of Minerals 


Crystal 
system 


Space 
group 


Structure 


type 


Multiple oxides—Continued 


orth. 


orth. 


cubic 


cubic 


cubic 


cubic 


cubic 


cubic 


cubic 


cubic 


hex. 


tet. 


cubic 


tet. 


hex-R 


hex-R. 


hex-R 


orth. 


tet. 


mon. 


orth. 


Pemn (62) 


Pmnb (62) 


Halides 
Fm3m (225) 


Fm3m (225) 
Fm3m (225) 
Fm3m (225) 
Fm3m (225) 
F43m (216) 
F43m (216) 
F43m (216) 
P63mc(186) 
14/mm (139) 
Fm3m (225) 
P4;/mnm (136) 
R3m(166) 
R3m(166) 
R38m(166) 
Pnmb(62) 
P4/nmm (129) 
P2;/n(14) 


Pemn(62) 


perovskite 


olivine 


rock salt 
rock salt 
rock salt 
rock salt 
rock salt 
sphalerite 
sphalerite 
sphalerite 


zincite 


fluorite 


rutile 


perovskite 


Carbonates and nitrates 


hex-R 


hex-R 


hex-R. 


hex-R 


R3ec(167) 
R3ec(167) 
R3e(167) 
R8e(167) 


B-324 


calcite 


calcite 


calcite 


calcite 


Hen He 


Hon Han Hop Hie Hw Hoo Hoo Hie Ho ae ie to to ba ta to te to bem 


Ho Hea He 


Ao 


3670 


.0010 


4756 
.0020 


7.6438 
+ .0010 


9.4041 
+ .0030 


X-Ray Crystallographic Data of Minerals 





Cell X-Ray 
volume Molar volume density Temp. 
Co Qo Bo Vo 10-*4 cm? em3 calbar~!  gramsem-% °C 
Multiple oxides—Continued 
5.4439 223.80 33.626 .80371 4.0439 re’ 210 
+ .0010 + .O¢ ae O10 + .00028 + .0012 
4.4267 227 .94 34.320 . 82031 36997 25 211 
+ .0020 se alll + .023 + .00059 + .0025 
Halides 
179.43 27.015 64571 2.1634 26 212 
Se 02 = 003 + .00011 + .0002 
249 23 37.524 .89690 1.9868 25 218 
+ .02 + .004 + .00013 + .0002 
99.528 14.984 .35818 2.8021 25 214 
+ .032 + .005 + .00016 + .0009 
170.87 25), 120 .61493 5.5710 26 215 
ae (0s = 007 + .00021 + .0015 
192.55 28.991 .69294 6.4772 26 216 
ge AUS + .008 + .00022 + .0017 
158.87 23 .92 SNe 4.139 PAs PALy 
+ .26 + .04 + .0010 + .007 
221.52 Sooo 1972 5.710 26 218 
a= i + 017 + .0004 + .003 
274.16 41.278 . 9866 5.688 r 219 
se 10) e020 + .0004 + .003 
7.5005 137.18 41.308 .9873 5.683 25 220 
+ .0033 se. MO) + .030 + .0009 + .004 
10.910 218.77 32.939 . 7873 7.166 26 221 
+ .005 se oo =) 075 +.0018 +.016 
163.11 24.558 .58701 3.1792 25 222 
+ .04 + .005 + .00017 + .0007 
3.050 65.13 19.61 .4688 Sea, 18 223 
+.001 + .04 = 201 + .0003 + .002 
17.795 203 . 29 40.81 .9754 BOs r 224 
+.016 + .48 se, 1) + .0024 + .006 
17.58 196.55 39.46 9431 3.212 Tee 225 
+ .09 Se 06 Se il +.0051 + .017 
17.59 209.79 42.11 1.007 2.988 rm) 226 
+ 07 Se ates) + 17 + .004 +012 
9.05 312.74 47.09 1.1254 5.906 26 227 
+.01 + .64 = 10 + .0023 + .012 
7.23 121.89 36.70 .8773 9.853 26 228 
+.01 Se yale as JI) + .0025 + .028 
Hele 90.18 235.1 70.81 1.692 2.965 r- 229 
+.010 + .25 fe oe =u 20 + .005 + .009 
5.503 226.54 34.11 .8152 3.058 18 230 
+.001 se UY ss oit)il + .0003 +.001 
Carbonates and nitrates 
17.064 367.96 36.934 88278 2.7100 26 231 
+ .002 Siem + .015 + .00041 +.0011 
16.298 341.72 34.300 .81983 5.0265 26 232 
+ .003 ee ils) + .015 + .00041 + .0022 
14.958 281.07 28.213 .67435 4.2159 26 233 
+ .003 Le ae Oils} + .00036 + .0020 
15.373 292.68 29.378 . 70219 3.9436 26 234 
+ .003 + .14 + .014 + .00037 +.0018 


X-Ray Crystallographic Data of Minerals 


Crystal Space Structure 
Name and formula system group type Z Qo bo 





Carbonates and nitrates—Continued 


235 Magnesite hex-R. ~—-R3c(167) calcite 6 46330 
MgCoO; + .0010 
236 Rhodochrosite hex-R R3c(167) calcite 6 4.7771 
MnCoO; + .0010 
237 Nickelous Carbonate hex-R  ~—-R3c(167) calcite 6 4.5975 
NiCOs; + .0010 
238 Smithsonite hex-R R3(167) calcite 6 4.6528 
ZnCO; +.0010 
239 Dolomite hex-R R3 (148) caleite 3 4.8079 
240 Huntite hex-R R32(155) calcite 3 9.498 
Mg;Ca(COs) 4* + .003 
241 Norsethite hex-R R32(155) calcite 3 5.020 
BaMg(COs)o* + .005 
242 Vaterite hex. 6 T.A85 
CaCO, + .005 
243 Witherite orth. | Pnam(62) aragonite 4 6.430 8.904 
BaCO; +.005 +.005 
244 Aragonite orth. Pnam (62) aragonite 4 5.741 7.968 
CaCO; +.005 +.005 
245 Cerussite orth. Pnam (62) aragonite 4 6.152 8.436 
PbCO; +.005 +.005 
246 Strontianite orth. Pnam (62) aragonite 4 6.029 8.414 
SrCO; +.005 +.005 
247 Shortite orth. Amm2(38) 2 4.961 11.03 
NaeCa2(COs)3 , +. 005 +, 02 
248 Malachite mon. P2,/a(14) 4 9.502 11.974 
Cuz (OH).2CO; + .007 + .007 
249 Azurite mon. P2,/a(14) 2 5.008 5.844 
Cu3(OH)2(COs)2 + .005 + .005 
250 Niter orth. Pnam (62) aragonite 4 6.481 9.164 
KNO3; +.005 +.005 
251 Soda Niter hex-R. R3e(167) calcite 6 5.0696 
NaNO; + .0010 
252 Gerhardite orth. P2,2;2;(19) 4 62075 132812 
Sulfates and borates 
253 Barite orth. Pnma(62) barite 4 8.878 5.450 
BaSO, +.005 +.005 
254 Anhydrite orth, Amma(63) anhydrite 4 6.991 6.996 
CaSO, Cemm (63) +.005 +.005 
255 Anglesite orth. Pnma(62) barite 4 8.480 5.398 
PbSO, +.005 +.005 
256 Celestite orth. Pnma(62) barite 4 8.359 6.302 
257 Zinkosite orth. Pnma(62) barite 4 8.588 6.740 
ZnSO, +.008 +.006 
258 Arcanite orth. Pnma(62) arcanite 4 5.772 10.072 
KS.SO, +.005 +.005 
259 Mascagnite orth, Pnma(62) arcanite 4 7.782 5.993 
(NH,)2SO, +.005 +.005 
260 Thenardite orth. Fddd(70) thenardite 8 5.863 12.304 
NaSO, +.005 <-+.005 


B-326 
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Cell X-Ray 
volume Molar volume density Temp. 
Co Qo Bo Yo LOG2onns em$ calbar-! grams em~ Xe 


a 


Carbonates and nitrates—Continued 


15.016 279.13 28.018 . 66969 3.0095 26° 235 
= .003 + .13 + .013 + .00036 + .0014 
15.664 309.57 31.073 . 74272 3.6992 26 236 
+ .003 + 14 + .014 + .00039 + .0017 
14.723 269.51 27.052 . 64660 4.3886 PAS PBI 
+ .002 See wey) + .012 + .00034 + .0020 
15.025 281.69 28.275 .67583 4.4343 26 238 
+ .003 + .13 + .013 + .00037 + .0021 
16.010 320.50 64.341 1.53878 2.8661 26 239 
+ .003 + .15 + .029 + .0008 + .0013 
7.816 610.63 122.58 2.9299 2.880 26 240 
+ .004 + .50 + .10 + .0024 + .002 
16.75 365.6 73.39 1.754: 3.838 re 20 
+ .02 + .8 + 17 + .004 + .009 
8.524 375.80 Sane, .9016 2.653 re 242, 
+ .007 4+ .61 + .06 +.0015 + .004 
5.314 304.24 45.81 1.095 4.308 26 243 
+ .005 a eeu + .06 + .002 + .006 
4.959 226.85 34.15 .8164 2.930 26 244 
+ .005 + .33 + .05 + .0012 + .004 
5.195 269.61 40.59 .9702 6.582 26 245 
+ .005 + .38 + .06 + .0014 + .009 
DeLOR 259.07 39.01 . 9323 3.785 26 246 
+.005 + .37 + .06 + .0014 + .005 
TEALZ 389.6 Lye} 2.804 2.610 me 247 
+.01 + 1.0 + .3 + .007 + .007 
3.240 98.75 364.35 54.86 iL ub 4.030 25 248 
+ .003 + .25 + .54 + .08 + .002 + .006 
10.336 92.45 BOZE22 91.01 PMS Bu hey 25 249 
+.005 + .25 + .43 + .13 + .0031 + .005 
5.414 319.07 48.04 1.148 2-105 26 250 
+ .005 + .42 + .06 + .002 + .003 
16.829 Olan od 37.598 . 89866 2.2606 Qe 251: 
+.005 + .19 + .019 + .00049 + .0011 
5.592 469.21 70.65 1.689 3.399 re og 
+ .004 + .53 + .08 + .002 + .004 
Sulfates and borates 
TA52 346.05 52.10 1.245 4.480 2Ome2 DS 
+ .003 + .40 + .06 + .002 + .005 
6.238 305.09 45.94 1.098 2.964 26 254 
+ .005 + .39 + .06 + .002 + .004 
6.958 318.50 47.95 1.146 6.324 Dass DATES 
+ .003 + .38 + .06 + .002 + .008 
6.866 BU tbr 46.25 1.105 3.972 26 256 
+ .005 + .41 + .06 + .002 + .005 
4.770 276.10 41.57 . 9936 3.883 26) 204 
+ .005 + .46 + .07 + .0017 + .006 
7.483 435.03 65.50 1.566 2.661 25) 258 
+ .004 + .49 + .07 + .002 + .003 
10.636 496.04 74.68 1.7851 1.7693 25, 259 
+.005 + .57 + .09 + .0021 + .0020 
9.821 708.47 03.08 1.275 2.663 25 260 
+ .005 + .76 + .06 + .002 + .003 
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Name and formula 


X-Ray Crystallographic Data of Minerals 


Crystal 
system 


Structure 
type 


Space 
group 





Gypsum 
CaSO,. 2H.0* 


Epsomite 
MgSOx,. 7H2O0 


Goslarite 
ZnSO,,7H:O 
Mirabilite 
NaSOu. 1 0H.O 


Chalcanthite 
CuS0,4,5H.0 


Brochantite 
Cuz804(OH) ¢* 
Syngenite 
K.Ca(SO,) 2, H2O 


Alunite 
KA13(SO4)2(OH)¢ 


Natroalunite 
NaAl3(SO«)2(OH)¢ 


Hexahydrite 
MgS0O,.6H2O 


Leonhardtite 
MgS0,.4H2O 


Melanterite 
FeSO,.7H2O 


Vanthoffite 
MgS0O,3Na.S80, 


Dolerophanite 
Cu,0 (SOx) 


Retgersite 
NiSO,.4H2O 


Colemanite 
CaB;0,4(OH);3,H20* 


Borax 
NazB.O;. 10H,O 


Kernite 
Na.BsO7.4H,0 


Hambergite 
Be.BO;,(OH,F)* 


Berlinite 

AIPO, 

Xenotime 

WO; 
Hydroxylapatite 
Cas(PO,4) 30H 


Fluorapatite 
Cas(PO,)3F 


Chlorapatite 
Cas(PO4)sCl 


Carbonate-apatite 
Caro(PO,) gC 3H .O 


Turquois 


CuAly (PO,4)4 (OH)s,4H,0* 


Sulfates and borates—Continued 


mon. 


orth. 


mon. 


mon. 


mon. 


mon. 


Phosphates, 


hex. 


tet. 


hex. 


hex. 


hex. 


hex. 


tri. 


C2/e(15) 
P2,212;(19) 
P2,2:2;(19) epsomite 
P2,/e(14) 

PI(2) 

P2,/e(14) 

P2,/m(11) 

R3m(160) 

R3m(160) 

C2/c(15) 

P2,/n(14) 

P2;/e(14) 

P2,/e(14) 

C2/m(15) 

P4,2:2(92) 

P452; (96) 

P2;/a(14) 

C2/c(15) 

P2,/e(14) 


Pbea(61) 


molybdates, and tungstates 
P3121 (152) 
P3_21 (154) 
14,/amd(141) 


a-quartz 


zircon 


P63/m(176) apatite 
P6;/m(176) apatite 
P6/3;m(176) apatite 
P63/m(176) apatite 
P1(2) 
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Cell 
volume Molar volume 
1% Yo 10-24 em3 ems cal bar~! 


Sulfates and borates—Continued 


113.83 496.1 74.69 1.785 
25 9p + 1.5 a 92 + .005 
975.22 146.83 3.5094 
a6 ilg5e J OR + .0055 
968 .29 145.79 3.4845 
Ee ae 1 + .0026 
107.75 1459.9 219.8 5.253 
=: 17 + 2.6 + 4 + .009 
107.28 77.43 361.88 108.97 2.6045 
+.17 Ealiz ei a =. 22 + .0052 
103.27 754.3 113.6 2.715 
25 Sh Ss 2 + 006 
104.00 A427 WOIRQ7..76 3.0535 
+ .25 a. .68 ae 20 + 0049 
Telee 146.8 3.508 
£1.41 2 2 + .005 
702.99 aon 3.278 
+ 1.09 ie 9g + 005 
98.30 (761.2 132.58 3.1689 
+.10 2b iL 36 il + .0029 
90.85 636.78 95.88 2.2915 
+ .20 + 78 25 ie + 0029 
105.57 973.29 146.54 3.5025 
+.15 + 1.69 OF + .0061 
113.50 678.96 204.45 4.8866 
0 25 G8 + .20 + .0047 
122.29 380.77 57.33 1.3703 
+.10 a 70 2 lil + 0026 
840.80 126.59 3.0257 
26 TS + 26 + .0040 
110.12 564.26 84.957 2.0306 
==08 + .49 a 073 +.0018 
106.68 1478.8 222.66 5.3217 
+ .03 44 ii ely + 0041 
108.83 953.40 143.55 3.4309 
+ 25 + 1,61 eed + 0058 
526.79 39.658 9479 
Eee + 011 + .0003 


Phosphates, molybdates, and tungstates 


232.03 46.58 1.113 
00) ze oI) + .002 
283 .57 42.69 1.020 
= .48 ae OY = .002 
528.7 159.2 3.805 
se Se + .004 
523.25 157.56 3.7659 
= ee | ae gi + 0030 
544.16 163.86 3.916 
ee (pil se IM) + .004 
5380.74 319.6 7.640 
ae lait) gE of + .020 
69.71 65.08 461.40 277.9 6.6416 
+.20 22/40) ae 1h) ae off + .0162 
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289 


290 
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Name and formula 


Powellite 
CaMoO, 
Wulfenite 
PbMoO, 
Scheelite 
CaWwO, 
Stolzite 
PbWOs, 
Ferberite 
FewWO, 
Huebnerite 
MnwW0O, 
Wolframite 
Fe,,Mn;,WO, 


Sanmartinite 
ZnWO, 


Forsterite 
Mg.SiO, 


Fayalite 
FeSiO, 
Tephroite 
Mn,S8i0,* 
Lime Olivine 
yCarSiO, 
Nickel Olivine 
NieSiOg 
Cobalt Olivine 
Co8i0,4 
Monticellite 
CaMgSiO, 
Kerschsteinite 
CaFeSiO, 
Knebelite 
MnFeSiO,* 


Glauchroite 
CaMnSiO, 


Fluor-Norbergite 


MgS8iOu MeF, 
Chondrodite 


2MgpSiO,, MgF,.* 


Fluor-Humite 
3MgSi0, Mg, 


Clinohumite 


Grossularite 


CaszAlSiz012 
Uvarovite 
CasgCr2Si3sO12 
Andradite 
CasFe2SizO,» 
Goldmanite 
Caz V28i3012 
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Crystal 
system 
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orth. 


orth. 
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orth. 
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mon. 
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cubic 


cubic 
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Space Structure 
group type Z Qo 
Phosphates, molybdates, and tungstates—Continued 
14, /a(100) scheelite 4 5.226 
+.005 
14, /a(100) scheelite 4 5.435 
+ .005 
14,/a(100) scheelite 4 5.242 
+ .005 
14,/a(100) scheelite 4 5.4616 
+ .0030 
P2/c(13) wolframite 2 4.732 
+ .004 
P2/c(13) wolframite 2 4.834 
+ .004 
P2/c(13) wolframite 2 4.782 
+ .004 
P2/c(13) wolframite 2 4.691 
+ .003 
Ortho aan ring structure silicates 
Pbnm (62) olivine 4 4.758 
+ .002 
Pbnm (62) olivine 4 4.817 
+ .005 
Pbnm (62) olivine 4 4.871 
+ .005 
Pbnm (62) olivine 4 5.091 
+.010 
Pbnm (62) olivine 4 4.727 
+ .002 
Pbnm (62) olivine 4 4.782 
+.002 
Pbnm (62) olivine 4 4.827 
+.005 
Pbnm (62) olivine 4 4.886 
+.005 
Pbnm (62) olivine a 4.854 
+.010 
Pbnm (62) olivine 4 4.944 
+ .004 
Pnmb (62) + 8.727 
+ .005 
P2,/ce(14) 2 7.89 
+.08 
Pnma(62) 4 10.2438 
+.005 
P2;/c(14) 2 13.68 
+.04 
Ta3d (230) garnet 8 11.851 
+.001 
Ta3d (230) garnet 8 11.999 
+ .002 
Ta8d(230) garnet 8 12.048 
+ .001 
Ta3d(230) garnet 8 12.070 
+ .005 


He ox He ox Hox Hen 
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. 720 
.003 


.214 
.003 


ATT 
005 
.636 
.005 


371 
.020 


.121 
.005 


.301 
.005 
084 
.005 
. 146 
.005 
.602 
.010 
S19 
.O1 
271 
.010 
743 
.020 
.72 
02 
75 
.02 


Co 


Qo 





Hess Mere dno liege We) tne 


totatsotatoatoatatoatatata tata ta 


48 
.007 


.110 
.007 


.372 
.005 


.046 
.005 


.965 
004 
.999 
.004 


. 982 
.004 


925 


.003 


.984 
.002 


. 105 
.010 


. 232 


005 


. 782 
.010 


.915 
.002 


003 
002 


.376 


005 


.434 
.010 


162 
010 


529 
005 


709 
002 


29 
03 


735 


.002 
27 


02 


X-Ray Crystallographic Data of Minerals 





Cell X-Ray 

volume Molar volume density 

Bo Yo 10-24 cm? cm$ calbar~! grams cm? 
Phosphates, molybdates, and tungstates—Continued 

312.17 47.00 1.1234 4.256 

+ .63 + .09 + .0023 + .009 

357.72 53.859 1.2873 6.816 

+ .69 + .104 + .0025 +.013 

312.49 47.049 1.1245 6.120 

+ .61 + .092 + .0023 +.012 

359.32 54.100 1.2931 8.4110 

+ .42 + .064 + .0016 + .0099 

90.00 134.11 40.38 .9652 7.520 

+.05 lt + .05 +.0013 +.010 

91.18 139.11 41.89 1.001 7.228 

=, 10 + .20 + .06 + .002 +.010 

90.57 136.53 Al.11 . 9826 7.376 

+.10 Bee lS + .06 +.0014 +.010 

89.36 132.14 39.79 .9511 7.872 

+.20 + .14 + .04 + .0010 + .008 

Ortho and ring structure silicates 

290.81 43.786 1.0465 3.2136 

+ .18 + .027 + .0007 + .0020 

308.11 46.389 1.1088 4.3928 

+ .62 + .093 + .0023 +.0088 

322.87 48.612 1.1619 4.1545 

+ .45 + .067 +.0017 + .0058 

392.61 59.11 1.4129 2.914 

+ 1.19 + .18 + .0043 +.009 

282.98 42.61 1.0184 4.917 

+ .21 + .03 + .0008 +.004 

295.70 44.52 1.0642 4.716 

+ .21 + .03 +.0008 + .003 

341.13 51.362 1.2276 3.046 

+ .47 + .071 +.0017 + .004 

350.39 52.756 1.2609 3.564 

+ .67 + .101 + .0025 + .007 

Su bip a ill! 47.74 1.1412 4.249 

+ .88 + .13 + .0032 +.012 

361.2 54.38 1.2997 3.441 

+ .9 + .14 + .0032 +.009 

422.09 63.551 1.5190 3.194 

+ .51 + .077 +.0019 + .004 

109.03 364.0 109.6 2.620 3.136 

+.30 + 2.4 2. ors +.017 +.021 

1004.9 151.31 3.6163 3.2017 

+ 1.2 + .18 + .0042 + .0037 

100.83 655.5 197.4 4.717 3.167 

+.50 + 3.8 +14.1 + .027 +.018 

1664.43 125.30 2.9948 3.595 

+ .42 + .03 + .0008 +.001 

1727.57 130.05 3.1084 3.848 

+ .86 + .07 +.0016 + .002 

1748 .82° 131.65 3.1466 3.860 

+ .44 + .03 + .0008 +.001 

1758.42 132.38 3.1639 3.165 

2.19 + .16 + .0040 +.005 
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Structure 
type Z 


Crystal 
system 


Space 


Name and formula group 
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Ortho and ring structure silicates—Continued 


Qo 





Almandite 
FesALSisOr2 
Pyrope 
MgsAlSisOr2 
Spessartite 

M nsAlSis6 dro 
Zircon 
ZrSiO,* 
Thorite 
ThsiO, 
Coffinite 
USI0,4 
Kyanite 
Al,SiOs* 
Andalusite 
Al.SiOs* 
Sillimanite 
AlSiO;* 

3.2 Mullite 
38AL203.28i02 
2.1 Mullite 
2A1:03, SiO» 
Staurolite 
Fe, Al SigOo2(OH)* 
Topaz 
Als(SiO4) (OH)* 
Phenacite 
Be.SiO,* 
Willemite 
ZnSiOg 
Dioptase 
CuH,siO,* 
Larnite 
B-Ca,S8iO4* 
Akermanite 
CasMgSirO; 
Gehlenite 
Cas AL Sil 7 
Fe-Gehlenite 
CasFe SiO; 
Hardystonite 
CayZnS$i.O7* 
Sodium Melilite 
NaCaAISivO; 
Beryl 
BesAls(SigOis)* 


Indialite high Cordierite 


MgeAls (AlSis¢ )is) 


Low Cordierite 
MgpAls(AlSisOis) 


Fe-Indialite 
FeAl; (AISi;O;s) 
Fe-Cordierite 
Fe: Al;(AISi;O;5) 


cubic 


cubic 


cubie 


tet. 


tet. 


tet. 
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orth. 
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orth. 


mon. 
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tet. 


tet. 


tet. 
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hex. 


orth. 


Ta3d (230) 
Ta3d (230) 
Ta3d (230) 
14/amd(141) 
14/amd (141) 
14/amd(141) 
P1(2) 

Pnnm (58) 
Pbnm (62) 
Pnma(62) 
Pbam(55) 
C2/m(15) 
Pmnb (62) 
R3(148) 
R3(148) 
R3(148) 
P2,/n(14) 
P42,m(113) 
P42,m(113) 
P42,m(113) 
P42,m(113) 
P42,m(113) 
P6/mme (192) 
P6/mme(192) 
Ceem (66) 
P6/mme(192) 
Cecm (66) 
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garnet 8 
garnet 8 
zircon 4 
zircon 4 
zircon + 
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phenacite 18 
phenacite 18 
phenacite 18 
4 

melilite 2 
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Cell X-Ray 
volume Molar volume density Temp. 
fs a, 8, Yo 10~** em? em? calbar-! gramsem-* °C 





Ortho and ring structure silicates—Continued 


1531.21 115.27 2.755) 4.318 25 313 
= fe = i: + .0008 +.001 
1504.67 113.27 2.7074 3.559 25 314 
5) = ee x .0008 +.001 
1569 .39 118.15 2.8238 4.190 25 315 
+ .A4l + .03 + .0008 +.001 
5.979 260.76 39.261 9384 4.669 25 316 
+ .005 + .45 + .068 +.0017 + .008 
6.327 322.82 48.60 1.1617 6.668 r 317 
+.008 - 20 + .06 +.0015 + .008 
6.263 306 .45 46.140 1.103 7.155 r 318 
+.065 + .43 + .064 + .002 +.010 
5.564 89.92 101.25 105.97 292 . 33 44.09 1.054 3.675 25 319 
+ .008 +.15 +. +.08 =e BT = oe! + .002 + .006 
5.5533 342.25 51.530 1.2316 3.145 25 320 
+ .0020 ee eof + .040 + .0010 + .002 
5.7711 331.42 49.899 1.1927 3.248 25 321 
+.0040 + .30 + .044 +.0011 + .003 
2.3842 167 . 56 134.55 3.2159 3.166 r 322 
=~.0010 + .09 0 + .0016 + .002 
2. 3333 168.35 84.492 2.0195 3.125 r 323 
~+.0010 + .09 + .04 +.0011 + .002 
5-6 90.00 740.5 223.0 5.330 3.825 r 324 
+.10 +. +17.5 + 5.3 + .126 + .090 
4.649 343.10 51.66 1.2347 3.563 26 325 
+ .06 + .Al + .06 +.0015 + .005 
$.252 1111.6 37.194 - 8390 2.960 25 326 
= .065 a= (te! + 63/7 = .0009 + .003 
9.309 1566.6 52.42 1.253 4.251 25 327 
=. 05 + 2.3 ee Le + .002 + .006 
7D 1441.9 48.24 1.153 3.247 tr 328 
+H + 4.4 25 =x .004 + .010 
9.28 94.55 342.7 51.60 1.233 3.338 r 329 
=+.02 +33 + 1.8 ee ee + .006 +.017 
5.010 308.22 92.812 2.2183 2.9375 r 330 
+ .08 =e + .090 + .0022 + .0029 
5.0675 299 . 67 90.239 2.1568 3.0387 r 331 
= .0030 ese + .088 + .0022 + .0030 
4.355 276.01 $3.12 1.9865 3.994 r 332 
= .005 2 eK, + .24 = .0057 +.011 
5-01 310.3 93.44 2.233 3.357 r 333 
+2 = =p y's + .&O +.019 + .029 
4 38 348.35 104.90 2.507 2.462 r 334 
+. 08 + .46 25088! = .003 + .003 
9.192 675.98 203 .55 4.3651 2.641 25 335 
= 05 -82 + .B + .0060 + .003 
9.3517 773.02 232.78 5.5636 2.513 25 336 
=. 00 + .54 eae + .0039 + .002 
9.339 1548.96 233.22 5.5741 2.508 25 337 
+.08 + .88 Be + .0032 +.001 
9.235 731.75 235.40 5.6264 2.753 r 338 
<+.010 + 1.30 + .54 +.0130 + .006 
9.237 1341.40 232.08 5. 5468 2.192 r 339 
=~ .010 + 2.47 = er + .0089 + .005 
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350 
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Name and formula 
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Crystal 
system 





Mn-Indialite 

Mn,Al; (A1SisOis) 
Sapphirine 
MgeAlO,SiO4* 

Elbaite 
NaLiAl;.¢7B3S8igQo7 (OH),* 
Schorl 

NaFe;AlgB3Sig027 (OH),4* 
Dravite 
NaMg;Al¢B3S8igOo7 (OH), 
Uvite 
CaMg.Al;BsSisO27(OH) 4 
Sphene 

CaTiSiO;* 

Datolite 

CaBSi0,(OH)* 

Euclase 

AlBeSi0O,(OH)* 
Chloritoid 

H,FeAl,SiO,* 
Hemimorphite 
Zn4(OH)2Six07,H,0* 
Zoisite 

CayAl; (SiO4) 30H 
Clinozoisite 

CazAls (SiO,) 30H 
Epidote 

CarAh sFer.s (SiO,) 30H* 


Piemontite 
CaeAl,.sMnis (SiO,) 30H* 


Lawsonite 
CaAl,S8i.07 (OH), H2O 


Enstatite 
MgsiO;* 


Clinoenstatite 
MgsiO; 
Protoenstatite 
MgsiO; 

High Clinoenstatite 
Clinoferrosilite 
FeSiO; 
Orthoferrosilite 
FeSiO, 
Diopside 
CaMg(SiOs3)2 
Hedenbergite 
CaFe (SiOsg) o* 


Johannsenite 


CaMn (SiO3)* 


Ureyite 
NaCr(SiOs)s 


Space Structure 
group type Z 
Ortho and ring structure silicates—Continued 
P6/mmc(192) beryl 2 9. 
=e 
P2;/c(14) 8 ile 
=n 
R3m(160) tourmaline 3 1 ie 
SS. 
R3m (160) tourmaline 3) 16. 
==: 
R3m (160) tourmaline 3 Asye 
Se; 
R3m(160) tourmaline 3 15) 
52+ 
A2/a(15) 4 sas 
==) 
P2,/c(14) 4 9. 
=. 
. P2,/a(14) 4 4 
25 
C2/c(15) 8 9. 
Bey 
Imm2(35) 2 8 
==5 
Pnma(62) 4 16. 
=e 
P2;/m(11) 2 8 
=f 
P2;/m(11) 2 8. 
=e 
P2,/m(11) 2 S. 
ee 
Cecm(63) 4 8. 
25 
Chain and band structure silicates 
Peab(61) 16 8 
=e 
P2,/c(15) 8 9 
ats 
Pben(60) 8 9 
ats 
8 10 
Be 
P2:/c(15) 8 9 
Se 
Peab(61) enstatite 16 9 
ae 
C2/c(15) diopside 4 9 
25 
C2/c(15) diopside 4 9 
Eis 
C2/c(15) diopside 4 9 
Se 
C2/c(15) diopside 4 9 
Se 


mon. 


mon. 


mon. 


orth. 


orth. 


mon. 


orth. 


mon. 


mon. 


mon. 
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tetotStStStatotatatotytatahatote 


hex thon Hen Hox Hox hor than ten hex or 


B-335 


Cell X-Ray 
volume Molar volume density Temp. 
Co Qo Bo Yo 10-24 cem$ em$ calbar~!  gramsem- °C 
Ortho and ring structure silicates—Continued 
297 793.11 238.8 5.708 2.706 r 340 
.010 + .81 + .6 + .013 + .006 
95 125.33 1321.7 99.50 2.378 3.464 r 341 
.02 +.50 + 9.7 a+ .73 =s',.017 + .025 
.009 1523.4 305.82 7.3093 or r 342 
010 + 2.9 +. .58 +.0140 + .006 
.149 1591.3 319.45 7.635 3.297 r 040 
.010 + 3.0 =— .60 +.014 + .006 
. 224 1589.99 319.19 7.629 3.004 r 344 
010 + 2.97 SOU) +.014 + .006 
19 1566.3 314.4 @-ON5 3.095 r 345 
01 4+ 2.9 + .6 +.014 + .006 
.56 113.95 369.61 55.65 1.330 3.028 ro 346 
.O1 =. 20 + 1.13 + .17 + .004 +.011 
84 90.15 353.9 53.28 1.273 3.003 Te O47 
.02 +.25 SE) 7458) S5 5035) + .008 + .020 
.618 100.25 309.30 46.57 1.118 elas r 348 
.005 +.10 + .64 22,110) + .002 + .007 
.18 101.77 924.6 69.61 1.664 3.619 r 349 
.O1 + .25 + 2.2 + .16 + .004 + .008 
.120 459.36 138.32 3.306 3.482 25 350 
.005 + .57 + .17 + .004 + .004 
.06 906.74 136.52 3.263 3.328 re aa 
.O1 + 1.34 + .20 + .005 + .005 
.14 OS 452.30 136.20 Be200 3.336 ee ooe 
.O1 + .33 + 1.45 + .44 +.010 +.011 
.19 115.40 460.72 138.57 3.316 3.587 P| 303 
.02 + .30 + 1.97 + .6 +.014 +.015 
41 115.70 432.56 130.3 3.113 3.810 Toot 
.02 = 50 + 2.38 + .7 +.017 +.021 
1123 672.96 101.32 2.4217 3.101 OOO) 
.008 + .80 + .12 + .0029 + .004 
Chain and band structure silicates 

.192 835.21 31.44 .7514 3.194 i BLS 
.005 + 1.32 =) 00 + .0012 +.005 
.188 108.33 418.10 31.47 1523 3.190 Dy 307 
.005 +.17 + .66 + .05 + .0012 + .005 
.o2 430.10 32.38 . 7739 3. LOL re Biages 
.O1 + 1.05 ee its + .0019 + .008 
.170 88.27 70.03 91.01 433 .72 32.65 . 7804 3.075 359 
.003 + .05 +.04 +.04 + .40 ==) 203 + .0008 + .003 
. 2284 108.43 437.60 32.943 . 7874 4.005 r 360 
004 + .05 + .15 se lil + .0003 + .002 
. 238 876.6 33.00 . 7887 3.998 jee ahall 
.001 + .54 = ©.02 + .0008 + .004 
7251 105.93 438.97 66.09 1.580 3.277 r) 362 
.003 + .25 Se lbh’) a: 7510 + .003 + .005 
. 263 104.23 453 . 64 68.30 1.632 3.632 r 363 
.010 + .33 + 1.28 + 19 + .005 + .010 
Pail 105.00 452.35 68.11 1.628 3.629 r 364 
.02 +.50 + 2.87 + .43 +.010 + .023 
273 107.44 418.6 63 .02 1.506 3.605 r 365 
.008 +°.16 B23 Ika + .16 + .004 +.009 
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Crystal Space Structure _ 
Name and formula system group type Z Qo 








Chain and band structure silicates—Continued 


366 


367 


368 


369 


370 


371 


372 


373 


374 


375 


376 


377 


378 
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384 
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391 


Jadeite 
NaAl(SiOs3)2* 
Acmite (Aegirine) 
NaFe(SiOs3)2 

Ca Tschermak Molecule 
CaA1,SiOg 
Spodumene 
LiAl(SiO3)2 
B-Spodumene 
LiAl(SiOs)2 
Pectolite 
Ca,NaH(SiOs3)3* 
Wollastonite 
CaSiO;* 
Parawollastonite 
CaSiO3* 
Pseudowollastonite 
CaSiO3* 
Rhodonite 
MnSi0,* 
Bustamite 
CaMn(SiO3)2* 


Pyroxmangite 
MnFe(Si0;)2* 


Tremolite 
CazMg;[SisO22](OH)2* 
Fluor-tremolite 
CaoMg,;[SigOv2] F2 
Ferrotremolite 
CayFes[SisOve] (OH) 2 
Grunerite 

Fe;[SisOz9] (OH). 
Cummingtonite (hypo.) 
Mg,[SisOz»] (OH)s 
Riebeckite 
NaoFezFe[SisOx9] (OH). 
Magnesioriebeckite 
NaoMgsFe2[SisOo»] (OH), 


Gaucophane I 
NaoMg3Al[SisOos] (OH)» 
Glaucophane II 
NaoMg;Al,[SisOve] (OH ) 2 
Fluor-edenite 

NaCa,sM gl AlSi7Oo.| Fy 
Fluor-richterite 
NaoCaM g;[SisOvo] Fs 
Anthophyllite 
Meg[SisO22](OH)» 





Microcline 
KAISi303 


High Sanidine 
KAISi;03 


mon. 


mon. 


mon. 


mon. 


tet. 


aol, 


tri. 


mon. 


tri. 


tri. 


tri. 


tri. 


mon. 


mon. 


mon. 


mon. 


mon. 


mon. 


mon. 


mon. 


mon. 


mon. 


mon. 


orth. 


C2/c(15) diopside 
C2/c(15) diopside 
C2/c(15) diopside 
C2/c(15) diopside 
P4;2;2(96) 

P4,2:2(92) 

PL) 

P1(2) 

P2;(4) 

P1(2) 

A1(2) 

P1(2) 

C2/m(12) tremolite 
C2/m(12) tremolite 
C2/m(12) tremolite 
C2/m(12) tremolite 
C2/m(12) tremolite 
C2/m(12) tremolite 
C2/m(12) tremolite 
C2/m(12) tremolite 
C2/m(12) tremolite 
C2/m(12) tremolite 
C2/m(12) tremolite 
Pnma(62) 


Framework structure silicates 


ruThhs 


mon. 


C1(2) 
C2/m(12) 
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.007 
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.O1 


572 


.005 


476 


.010 
129 
.020 
733 
.010 
748 
.010 
.663 
.010 


847 


.005 


823 


.005 
Soul 
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615 
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90.03 
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92.36 
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90.52 
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84.00 
+.30 


90.62 
==-10 


X-Ray Crystallographic Data of Minerals 


Cell X-Ray 
volume Molar volume density 
Yo 10574 em? em? calbar~! grams cm7* 





115. 








Chain and band structure silicates—Continued 


.50 401.15 60.40 1.444 3.347 
.20 + .67 + .10 + .002 + .006 
.42 429 .06 64.60 1.544 4.41] 
.20 + .70 + .11 + .0038 + .007 
ee 421.77 63.50 1.518 3.435 
. 20 + .59 + .09 + .002 + .005 
OF 387.7 58.37 1.395 3.188 
.03 + .1 + .02 + .001 + .001 

519.48 (Sa2uo 1.8694 2.379 

+ .12 + .018 + .0005 + .001 
wan LOD Ay 383.84 115.58 2.763 2.876 
725 + .25 + .99 + .30 + .007 + .007 
Pot lOse as 397.82 39.93 .9544 2.909 
225 + .25 + 1.03 + .10 + .0025 + .008 
.40 793.98 39.85 . 9524 2.915 
.10 + .47 a .02 + .0006 + .002 
.80 90.00 1597.0 40.08 .9579 2.899 
Fa + .30 =) D6 + .14 + .0034 +.010 
.95 105.66 583.77 35.158 . 8403 ula 
.05 +.05 + .31 + .019 + .0005 + .002 
.58 103.87 740.38 14.32 1.776 B40) 
eS + .25 + 1.08 + 11 + .003 +.005 
EBON iss70 800.77 68.90 1.647 SEOa 
.30 + .30 + 4.29 + .36 + .009 + .020 
.70 906.34 272.92 6.523 2.977 
E2p. + 2.43 + .73 +.018 + .008 
.52 898.18 270.46 6.464 3.018 
e225 + 1.56 + .47 +.011 + .005 
.50 938 .24 282.53 he (hi 3.434 
wily) + 2.92 + .69 + .017 + .008 
Bev 923.08 277.96 6.644 3.603 
25 + 1.63 + .49 + .012 + .006 
o23 878.97 264.68 6.326 2.950 
220 + 1.58 + .47 +.011 + .005 
ell 912.29 QIAO 6.566 3.407 
720 + 2.89 + .87 + .021 +.011 
.30 900.74 PAT Ps! 6.483 3.102 
225 + 2.37 at eel: +.017 + .008 
.78 898.04 270.42 6.463 2.898 
220 + 2.35 + .71 +.017 + .008 
.67 876.79 264.02 6.310 2.968 
.10 + 2.17 + .65 +.016 + .007 
.83 905.03 PH PIAS: 6.514 3.076 
25 + 1.51 + .46 +.011 + .005 
400 900. 47 PATS U5) 6.481 3.033 
P45; + 1.48 + .45 +.011 + .005 

WAKO 3 264.4 6.320 2.953 

+ 7.0 + 1.1 + .025 +.012 

Framework structure silicates 

.92 87.68 722.06 108.72 2.5984 2.560 
.10 +.10 + .67 + .10 + .0025 + .002 
98 724.28 109.05 2.6064 2, 002 
.10 + .69 + .10 + .0025 + .002 
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X-Ray Crystallographic Data of Minerals 


Crystal Space Structure 
Name and formula system group type Z Qo bo 





Framework structure silicates—Continued 


392 Orthoclase mon. C2/m(12) 4 8.562 12.996 
KAISi;03* +.003 +.004 
393 Fe-Sanidine mon. C2/m(12) 4 8.689 13.12 
KFeSi;Og +.008 +.01 
394 Fe-Microcline tri. C1(2) 4 8.68 Beto) 
KF eSi;0 +.01 +.01 
395 Low Albite tri. Ci(2) 4 8.139 12.788 
NaAISi3;0 + .002 + .003 
396 High Albite (Analbite) tri. C1(2) 4 8.160 12.870 
397 Anorthite tri. PI) primitive 8 reps lef dey) 
CaAlSi.03 cell +.002 +.003 
398 Synthetic hex. P6;/mem (193) 2 5.10 
CaAl,SirOs + .02 
399 Synthetic orth. P2;2;2(18) 2 8.22 8.60 
CaAl.Si20s 5a teil 02 Bek 02 
400 Celsian mon. » 12;/c(15) 8 8.627 13.045 
401 Paracelsian mon. P2,/a(14) 4 8.58 9.583 
BaAlSisO3* + .02 +.020 
402 Banalsite orth. 4 8.50 9.97 
BaNavAlSisOi6* + .02 Sey 02 
403 Danburite orth. Pnam (62) 4 8.04 resell 
CaB.S8i.03* + .02 +.02 
404 Low Nepheline hex. C63(178) 8 9.986 
NaAlSiO, +.005 
405 High Carnegeite cubic 4 7.325 
NaAlSiO.g +.004 
406 Kaliophilite natural hex. P6322(182) 54 26.930 
KAISiO,* +.010 
407 Kaliophilite synthetic hex. P63(173) 2 5.180 
KAISiO,g P6322(182) + .002 
408 Kalsilite hex. P63(173) 2 5.1597 
KAISiO,g + .0020 
409 Leucite tet. 14,/a(100) 16 13.074 
KAISi20¢ + .003 
410 High Leucite cubic Ta3d (230) 16 ils yeiis 
KAISi,O,* +.05 
411 Fe-Leucite tet. 14; /a(100) 16 13.205 
KFeSiz0¢ +.002 
412 Petalite mon. P2,/n(14) 2 P32 5.14 
LiAISi,Oi* + .03 +01 
413 Marialite tet. 14/m(87) 2 12.064 
NazAlsSigOo4Cl P4 /m (83) +. 008 
414 Meionite tet. 14/m(87) 2 12.174 
CasAlpSigQxaCOz P4/m(83) + .008 


Sheet structure silicates 


415 Muscovite mon. C2/c(15) 2M» mica 4 5.203 8.995 
KAI,[AISis010] (OH) »* +.005 +.005 

416 Paragonite mon. C2/c(15) 2M; mica 4 ay, IS) 8.89 
NaAl,[A1$8iz019](OH).* =E08 +.05 

417 Lepidolite mon. C2/c(15) 2M» mica 2 9.2 ae 
Ke Als Lie[AlSizO29] (OH) 4* +1 sex 
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X-Ray Crystallographic Data of Minerals 





Cell X-Ray 
volume Molar volume density Temp. 
Bo Yo 10-24 cm? em$ calbar-! gramsem-% °C 
Framework structure silicates—Continued 
116.02 719.25 108.29 2.5883 2.570 r 
= sey is} + 1.02 + .15 + .0037 + .004 
116.10 749.28 112.81 2.6964 VA TOa i 
=. 30 + 2.24 + .34 + .0081 + .008 
116.05 86.23 748.09 112.63 2.692 PARP AL r 
st .25 + .25 + 1.92 + .29 + .007 + .007 
116.57 87.68 664.65 100.07 2.3918 2.620 26 
+.10 +.10 + .60 + .09 + .0022 + .002 
116.36 90.19 667.00 100.43 2.4003 2.611 r 
+.10 +.10 + .60 + .09 + .0022 + .002 
THO RSo 91.22 1338.9 100.79 2.4090 2.760 r 
= .02 + .02 + .6 + .04 +.0011 +.001 
331,57 99.85 2.386 2.786 r 
+ 2.64 + .79 + .019 + .022 
341.44 102.82 2.457 2.706 r 
+ 1.35 + .A4l +.010 +.011 
115.20 1467.1 110.45 2.640 3.400 T 
+ .25 + 4.2 + .31 + .008 +.010 
90.00 746.6 112.4 2.687 3.340 19 
+.50 + 2.9 + A +.010 +.013 
1416.9 Dione 5.099 3.092 r 
+ 5.1 + .8 +.018 +.011 
545.8 82.17 1.964 2.992 r 
+ 2.3 + .35 +.008 +.013 
719.38 54.16 1.294 2.623 r 
+ .80 + .06 + .002 + .003 
393 .03 59.18 1.414 2.401 750 
+ .64 + .10 + .002 +.004 
5352.4 59.69 1.427 2.650 m 
+ 4.7 + .05 +.001 + .002 
198.89 59.89 1.431 2.641 r 
+ .18 + .05 +.001 + .002 
200 . 66 60.424 1.4442 2.618 r 
+ .17 + .051 + .0031 + .002 
2348 . 23 88.389 221126 2.469 25 
+ 1.19 + .045 +.0011 +.001 
2422.3 91.18 2.179 2.394 625 
+27.1 + 1.02 + .024 + .027 
2435.98 91.692 QiLg15 2.695 25 
+ .91 + .034 + .0009 +.001 
105.90 426.41 128.4 3.069 2.385 r 
+.20 + 1.57 + .5 +.011 + .009 
1093.6 329.3 Tfekenik 2.566 7 
+ 1.6 + .5 +.011 + .004 
1134.07 Blo 8.162 RTE r 
+ 2.68 + .8 +.019 + .007 
Sheet structure silicates 
94.47 934.57 140.71 SR005 2.831 r 
+ .33 + 1.21 + .18 + .004 + .004 
95.17 Sivso2 yee 3.158 2.893 r 
+.50 + 8.47 + 1.3 +.031 + .028 
98.00 965.7 290.8 6.950 2.698 r 
+.50 +23 .2 + 7.0 +.167 + .065 
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Crystal Space Structure _ 
Name and formula system group type Z Qo bo 








Sheet structure silicates—Continued 


418 Phlogopite mon. Cm(8) 1M mica 2 5.326 9.210 
KMg,[AI8is010](OH)>» +.010 +.010 
419 Fluor-phlogopite mon. Cm(8) 1M mica 2 5.299 9.188 
KMg,;[AISizO;0] Fs +.005  =2005 
420 Annite mon. Cm(8) 1M mica 2, 5.391 9.350 
KFe;[A18is010](OH)» +.010 +.005 
421 Ferriannite mon. C2/m(12) 2 5.430 9.404 
KFe;[{FeSisOi9](OH).» +.002 +-.003 
422 Margarite mon. C2/c(15) 2M mica 4 5, 13 8.92 
CaAl.[Al.Si2010] (OH) .* +.02 + .03 
423 Tale mon. C2/c(15) 2M, 4 5.287 9.158 
Mg;SisOi0(OH)2* +.007 +.010 
424 Pyrophyllite mon. C2/c(15) 2M, 4 5.14 8.90 
Al,Si4010(0H) 2* + .02 +.02 
425 Minnesotaite mon. C2/c(15) 4 5.4 9.42 
Fes8is0190(0H).* +.1 +.04 
426 Dickite mon. ~ Cc(9) 4 5.150 8.940 
Al,Siz0;(OH) 4* +.002 +.003 
427 Kaolinite tri. P1(1) 2 52155 8.959 
Al,Siz0;(OH) 4* +.007 +.010 
428 Nacrite mon. Cc(9) 4 8.909 5.146 
Al,SizO;(OH) 4* +.010 +.010 
Zeolites 
429 Analcite cubic Ta3d (230) 16 Atos 
NaAISisO¢,H,O0 +.005 
430 Natrolite orth. Fdd2(43) 8 18.30 18.63 
NavAl,Siz019.2H,O* + .02 +.02 
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X-Ray Crystallographic Data of Minerals 


Cell X-Ray 
volume Molar volume density Temp. 
Co Qo Bo Yo 10-44 cm* em$ calbar~! grams cm~$ AC, 





Sheet structure silicates—Continued 


HOS 100.17 497 .83 149.91 3.5830 2.784 r 418 
+.010 +.10 + 1.19 + .36 + .0086 + .007 
105185 99.92 486 .07 146.37 3.498 2.878 r 419 
+ .005 +.10 + .60 + .18 + .004 + .004 
10.313 99.70 512.40 154.30 3.688 3.318 r 420 
+ .020 + .25 + 1.45 + .44 +.010 + .009 
10.341 100.07 519.92 156.56 3.7419 3.454 r “421 
+ .006 + .20 + .51 + .15 + .0037 + .003 
19.50 95.00 888.9 133.8 3.199 2.975 Ye aes 
+ .05 + .50 + 5.2 + .8 + .019 +.017 
18.95 99.50 904.94 136.25 Bi PANTY 2.784 r 423 
+.01 +.20 + 1.71 + .26 + .0062 + .005 
18.55 99.92 835.9 125.9 3.008 2.863 r 424 
+ .03 +.20 + 4.0 + .6 +.015 +.014 
19.4 100.00 971.8 146.3 3.497 3.239 r 425 
+.1 +.50 +19.2 + 2.9 + .069 + .064 
14.736 103.58 659.49 99.30 2.3100 2.600 r 426 
+.005 +.10 + .49 + .07 + .0018 + .002 
7.407 91.68 104.87 89.93 330.48 99.52 2.3785 2.594 TAZ 
+ .008 +.35 +.35 +.35 + .86 + .26 + .0062 + .007 
15.697 113.70 658.9 99.21 Qeoile 2.602 r 428 
+ .020 +.25 + 2.1 + .32 + .0076 + .008 
Zeolites 

2589 .98 97.49 2.3301 2.258 r 429 

+ 2.83 + .11 + .0026 + .003 
6.60 2250.1 169.39 4.049 2.245 r 430 
+.01 + 4.8 + .37 + .009 + .005 
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DEFINITIVE RULES FOR NOMENCLATURE OF ORGANIC CHEMISTRY 
IUPAC 1957 Rules. 
Section A. Hydrocarbons 


Section B. Fundamental Heterocyclic Systems 


These rules are taken from ‘Definitive Rules for the Nomenclature of Organic Chemistry’ which were 
adopted unanimously by the Commission on Nomenclature and by The Council of the International 
Union of Pure and Applied Chemistry at Paris 1957, and subsequently published by Butterworths Scien- 
tific Publications on behalf of the Union. The extracts are printed here by permission of the Union and 
of Butterworths Scientific Publications. Future ‘tentative’ rules will be published in the Bulletin of the 
Union, and when made ‘definitive’ in its Journal ‘Pure and Applied Chemistry.’ 


RULES 
A. HYDROCARBONS 


Acyclic Hydrocarbons 
A-1 


1.1.—The first four saturated unbranched acyclic hydrocarbons are called methane, ethane, propane 
and butane. Names of the higher members of this series consist of a numerical prefix and the termination 
‘ane.”’ Examples of these numerical prefixes are shown in the table below. The generic name of saturated 
acyclic hydrocarbons (branched or unbranched) is ‘‘alkane.”’ 


Examples: 

n n n n 
1 Methane 12 Dodecane 22 Docosane 32 Dotriacontane 
2 Ethane 13 Tridecane 23  Tricosane 33 Tritriacontane 
3 Propane 14 Tetradecane 24 Tetracosane 40 Tetracontane 
4 Butane 15 Pentadecane 25 Pentacosane 50 Pentacontane 
5 Pentane 16 Hexadecane 26 Hexacosane 60 Hexacontane 
6 Hexane 17 Heptadecane 27 Heptacosane 70 Heptacontane 
7 Heptane 18 Octadecane 28 Octacosane 80 Octacontane 
8 Octane 19 Nonadecane 29 Nonacosane 90 Nonacontane 
9 Nonane 20 Hicosane 30 Triacontane 100 Hectane 

10 Decane 21 MHeneicosane 31 Hentriacontane 132 Dotriacontahectane 

11 Undecane 


1.2.—Univalent radicals derived from saturated unbranched acyclic hydrocarbons by removal of 
hydrogen from a terminal carbon atom are named by replacing the ending ‘‘-ane” of the name of the 
hydrocarbon by ‘‘-yl.”’ The carbon atom with the free valence is numbered as 1. As a class, these radicals 
are called normal, or unbranched-chain, alkyls. 


Examples: 5 4 3 2 1 
Pentyl CH;—CH.—CH,—CH»—_-CH »— 
1 10—2 1 
Undecyl en icHi—cr— 
A-2 


2.1.—A saturated branched acyclic hydrocarbon is named by prefixing the designations of the side 
chains to the name of the longest chain present in the formula. 


Example: 


5 4 3 2 1 
CH;—CH,—CH—CH,—CH; 


CH; 
3-Methylpentane 


DEFINITIVE RULES FOR NOMENCLATURE OF ORGANIC CHEMISTRY 


These names are retained for unsubstituted hydrocarbons only 


Isobutane (CH3)2CH—CH; 

Isopentane (CH;)»CH—CH.—CH; 
Neopentane (CH3)4C 

Isohexane (CH;)2»2CH—CH,—CH.,—CH; 


Chemical Abstracts index names for the above compounds are 2-methylpropane, 2-methylbutane, 2,2-dimethylpropane, and 
2-methylpentane. 


2.2.—The longest chain is numbered from one end to the other by arabic numerals, the direction being 
so chosen as to give the lowest numbers possible to the side chains. When series of locants containing the 
same number of terms are compared term by term, that series is ‘“‘lowest’’ which contains the lowest 
number on the occasion of the first difference. This principle is applied irrespective of the nature of the 
substituents. 
Examples: j 4 3 2 1 
CH;—CH.—CH—CH,—CH,; 
H; 
3-Methylpentane 


i] 5 3 2 1 
CH,_CH_CH._CH—-CH—CH, 


| i 
CH; CH; CH; 


2,3,5-Trimethylhexane (not 2,4,5-Trimethylhexane) 


10 9 8 7 6 5 4 3 2 1 
CH;—CH,—CH—CH—CH,—-CH.,— CH;_CH;_-CH— CH; 


| 
H; CH; CH; 


2,7,8-Trimethyldecane (not 3,4,9-Trimethyldecane) 
q 8 7 6 5 4 3 2 1 
GH,=CH,_CH,-CH,=CH =CH—CH-CHs—_CH, 


H; Nice clea 
5-Methyl-4-propylnonane (not 5-Methyl-6-propylnonane since 4,5 is lower than 5,6) 














2.25.—Univalent branched radicals derived from alkanes are named by prefixing the designation of 
the side chains to the name of the unbranched alkyl] radical possessing the longest possible chain start- 
ing from the carbon atom with the free valence, the starting atom being numbered as 1. 


Examples: 5) 3 2 
Pe Meciyipeats| GH,CH.CH,CH.CH (CH,)— 
2-Methylpenty] CH;CH.CH,CH(CH;3)CH.»— 
5-Methylhexyl (CH;)e»>CHCH,CH,CH,CH,— 


These names are retained for the unsubstituted radicals only 


Isopropyl (CH;).CH— 


Isobuty] (CH3):,CHCH,— 
sec-Butyl CH;CH.CH— 
CH; 


tert-Buty] (CH;);C— 

Isopenty] (CH;)2CHCH.CH», 

Neopenty! (CH;)3CCH» 
CH; 


| 
tert-Pentyl CH.CH.C— 


CH, 
Isohexyl (CH;)2-CHCH2,CH,CH,— 








2.3.—If two or more side chains of different nature are present, they may be cited (a) in order of increas- 
ing complexity or (b) in alphabetical order. 


(a) The side chains are arranged in order of increasing complexity by applying the following criteria 
in series until a decision is reached: 


(i) The less complex is that containing the smaller total number of carbon atoms. 


Examples: CH; 


CH;—C— _ less complex than 


| 
CH; 5 4 3 2 1 
CH;—CH.,—CH»,—CH»—CH 
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(ii) The less complex is that containing the longer straight chain. 


Example: CH; CH: 

4 3 ‘ 1 3 1 
CH;—CH,;—CH—CH)2— less complex than CH;—C—CH,.— 

JH; 


(iii) The less complex is that whose longest substituent has the lower locant. 





Example: CH; CH; 
CH; ou, less complex than cu, CH; 
5 4 ¢ 1 5 4 i “ 1 
CH;—CH; H H—CH; CH;—CH,—CH—CH—CH,— 


(iv) The less complex is that whose next longest substituent has the lower locant. 





Example: no CH; 
CH, CH; less complex than CH; cu, 
5 4 a _ 1 5 i ‘ 2 1 
CH;—CH, H H—CH, CH;,—CH—CH—CH.—CH.— 


(v) The less complex is that which is the more saturated. 


Example: 


3 2 if 2 1 
CH. CE. en. less complex than CH,—CH=CH— 


(vi) The less complex is that whose multiple linkage has the lower locant. 


Example: 


3 2 1 3 2 il 
CH;—CH=CH— less complex than CH.=CH—CH,— 


(b) The alphabetical order is decided as follows: 


(i) The names of simple radicals are first alphabetized and the multiplying prefixes are then inserted. 





Example: re CH;—CH; CH; 
7 6 5 4 ‘| 2 1 
CH;—CH,—CH, H CH.,—CH; 
H; 


ethyl is cited before methyl, thus 4-Ethyl-3,3-dimethylheptane 


(ii) The name of a complex radical is considered to begin with the first letter of its complete name. 
Example: CH; 
a al 3 4 5 
CH;—CH H—CH,—CH,—CH; 
13 12—8 i, 6 5 4 3 2 i 
CH;—[CH»2],—CH—CH,;,—_CH—CH.—-CH.—- CH.» CH; 
H,—CH,; 


dimethylpenty! (as a complete single substituent) is alphabetized under ‘‘d,”’ thus 
7-(1,2-Dimethylpenty1)-5-ethyltridecane 








(iii) In cases where complex radicals are composed of identical words, priority for citation is given to 
that radical which contains the lowest locant at the first cited point of difference in the radical. 


Example: CH; CH; 
CH,_CH,;_CH—CH, éu_—_cu,—CH,—CH, 


13 12—9 if tf /h 5 4 3 2 1 
CH;—[CH,],—CH—CH,—CH—CH,—-CH,—-CH,—__CH,—CH;; 
6-(1-Methylbuty])-8-(2-methylbuty])tridecane 





Chemical Abstracts has long been a proponent of the alphabetical order for prefixes. The alphabetical order as given in A-2.3(b) 
is the order used by Chemical Abstracts. 
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2.4.—If two or more side chains are in equivalent positions, the one to be assigned the lower number is 
that cited first in the name, whether the order of citation is based on complexity or on the alphabetical 


order. 


Examples: 


(a) Order based on complexity 


8 7 6 5 4 3 2 1 
CH;—CH,—CH,—CH—CH—CH.—CH,—CH; 


cH,—¢H, bn, 
4-Methyl-5 ethyloctane 





3 2 gi 
Ci CH CH; cH CH—CH—CH.— CH, 
CH,—CH On 


bu, bu,—cu 3 
4-Propyl-5-isopropyloctane 





(b) 
8 7 6 5 4 3 2 1 
CH;,—CH,—CH,—CH—CH—CH,—CH.— CH; 


Ca (amon: 
4 Ethyl-5-methyloctane 


Alphabetical order 





8 1 6 5 4 3 2 1 
CH;—CH,—CH,_ CH— CH—CH..—_CH,_CH;; 
bu, bu_cu, 


CH me bu 3 
4-Isopropyl-5-propyloctane 


2.5.—The presence of identical unsubstituted radicals is indicated by the appropriate multiplying 
prefix di-, tri-, tetra-, penta-, hexa-, hepta-, octa-, nona-, deca-, undeca-, etc. 


CH; 
5) 4 a, 2 1 
CH;—CH, CH.—CH; 
OH, 


3,3-Dimethylpentane 


Example: 





The presence of identical radicals each substituted in the same way may be indicated by the appropriate 
multiplying prefix bis-, tris-, tetrakis-, pentakis, etc. The complete expression denoting a side chain may 
be enclosed in parentheses or the carbon atoms in side chains may be indicated by primed numbers. 





Example: CH; 
3x 2% 1x | 
CH;—CH.—C—CH,; 
10 9 8 7 6 5| 4 3 2 1 
CH;—CH,—CH,—CH,—CH,—_ C—CH,—_CH;__ CH—_CH;; 


CH,—CH,—¢_CH, CH; 


On, 


(a) Use of primes and order of complexity, * indicates primed numbers: 2-Methyl-5,5-bis-1’,1’-dimethylpropyldecane. 
(b) Use of parentheses and alphabetical order, * indicates unprimed numbers: 5,5-Bis(1,1-dimethylpropyl)-2-methyldecane. 
(c) Use of primes and alphabetical order, * indicates primed numbers: 5,5-Bis-1’,1-dimethylpropyl-2-methyldecane. 


Chemical Abstracts uses parentheses and the alphabetical order without primes (A-2.5(b)). Chemical Abstracts would name the 
example in (b) 2-Methyl-5,5-di-tert-pentyldecane. 














CH; 
4x bx Qe lx 
CH;—CH.,—CH), CH; 
13 12—10 9 8 7| 6 6 4 3 2 1 
CH;—[CH.];—CH.—CH.,—C—CH,—-CH,_CH»__CH,—_CHCH;; 
g¢* Pgh 3** ale OK 
CH;—CH.—CH,»,—CH), CH; 


(a) Use of primes and order of complexity, * indicates primed numbers, ** indicates doubly primed numbers: 7-1’,1/-Di- 
methylbutyl-7-1”, 1/"-dimethylpentyltridecane. 

(b) Use of parentheses and alphabetical order, * and ** indicate unprimed numbers: 7-(1,1-Dimethylbuty])-7-(1,1-dimethyl- 
pentyl)-tridecane 


2.6.—If chains of equal length are competing for selection as main chain in a saturated branched 
acyclic hydrocarbon, then the choice goes in series to: 


(a) The chain which has the greatest number of side chains. 


Example: 


CH,;—CH.—CH—CH—CH—CH—CH, 
bu, du, du, du, 


(u.—cH, 
2,3,5-Trimethyl-4-propylheptane 
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(b) The chain whose side chains have the lowest-numbered locants. 





Example: 7 6 5 4 3 2 1 
CH;—CH,—CH ‘at CH.—CH—CH,; 
dn, CH, bu, 
éu-cn, 


bn, 


4-Isobutyl-2,5-dimethylheptane 


(c) The chain having the greatest number of carbon atoms in the smaller side chains. 


CH; OH CH; CH=CH; 
CH;CH.CH—CH hag eaves CHC Hic.08y—-CHGH.GH, 
13 12 ll 10 9 8 SS if ra 6 5 4 3 i} 1 

C 


SS 


CH.CH.CH—CH—CH—CHy *CH,—CH-=CH,—-CHCH.CH, 
dx, on, bu, du, 
7,7-Bis(2,4-dimethylhexyl)-3-ethyl-5,9,11-trimethyltridecane 
(d) The chain having the least branched side chains. 


(1) Here the choice lies between two possible main chains of equal length, each containing six side chains in the same posi- 
tions. Listing in increasing order, the number of carbon atoms in the several side chains of the first choice as shown and of the 
alternate second choice results as follows: 


first choice Loli 2, 83.8 
second choice Ue ee S,9 
The expression, ‘‘the greatest number of carbon atoms in the smaller side chains,” is taken to mean the largest side chain at 


the first point of difference when the size of the side chains is examined step by step. Thus, the selection in this case is made at 
the fourth step where 2 is greater than 1. 


GH. CH CH_-CH,CH; 
14 13-8 % | 5 4 3 2 1 
CH.1Cu),.— CH CH_.CH.— CH;_CH.—_CH —CH, 


Q 5 
CH, —=(CH.|,=—CH.—CH__.cH;CH — CH CH,— CEH, 
6-(1-Ethylpropyl)-7-(1-pentylhexyl)tetradecane 








A-3 


3.1.—Unsaturated unbranched acyclic hydrocarbons having one double bond are named by replacing 
the ending ‘“ane”’ of the name of the corresponding saturated hydrocarbon with the ending ‘‘-ene.”’ If 
there are two or more double bonds, the ending will be ‘‘-adiene,”’ ‘‘-atriene,’’ etc. The generic names of 
these hydrocarbons (branched or unbranched) are ‘‘alkene,” ‘‘alkadiene,”’ ‘‘alkatriene,”’ etc. The chain 
is so numbered as to give the lowest possible numbers to the double bonds. 


Examples: 
6 5 4 3 2 1 
2-Hexene CH;—CH.—CH.__CH =CH—CH;; 
6 5 4 3 2 1 
1,4-Hexadiene CH;—CH=CH—CH,—CH=CH), 
These non-systematic names are retained 
Ethylene CH.=CH, Allene CH,.=C=CH, 








Chemical Abstracts retains allene for the unsubstituted hydrocarbon only. 


3.2.— Unsaturated unbranched acyclic hydrocarbons having one triple bond are named by replacing 
the ending ‘‘-ane”’ of the name of the corresponding saturated hydrocarbon with the ending ‘‘-yne.”’ If 
there are two or more triple bonds, the ending will be ‘‘-adiyne,”’ ‘‘-atriyne,” etc. The generic names of 
these hydrocarbons (branched or unbranched) are ‘‘alkyne,’’ ‘‘alkadiyne,” ‘‘alkatriyne,” etc. The chain 
is so numbered as to give the lowest possible numbers to the triple bonds. 


The name ‘‘acetylene”’ for HC =CH is retained. 


3.3.—Unsaturated unbranched acyclic hydrocarbons having both double and triple bonds are named 
by replacing the ending ‘‘-ane”’ of the name of the corresponding saturated hydrocarbon with the ending 
‘Cenyne,” ‘-adienyne,” ‘‘-atrienyne,” ‘‘-enediyne,”’ etc. Numbers as low as possible are given to double 
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and triple bonds even though this may at times give ‘“-yne’’ a lower number than ‘‘-ene.’”’ When there is a 
choice in numbering the double bonds are given the lowest numbers. 


Examples: 
1,3-Hexadien-5-yne HC=C—CH=CH—CH=CH, 
3-Penten-l-yne GH Aon =—CH—C =CH 
1-Penten-4-yne HC=C—CH,—CH=CH, 


3.4.—Unsaturated branched acyclic hydrocarbons are named as derivatives of the unbranched hydro- 
carbons which contain the maximum number of double and triple bonds. If there are two or more chains 
competing for selection as the chain with the maximum number of unsaturated bonds, then the choice 
goes to (1) that one with the greatest number of carbon atoms; (2) the number of carbon atoms being 
equal, the one containing the maximum number of double bonds. In other respects, the same principles 
apply as for naming saturated branched acyclic hydrocarbons. The chain is so numbered as to give the 
lowest possible numbers to double and triple bonds in accordance with Rule A-3.3. 





Examples: CH.—CH.—CH; 
3 2 
3,4-Dipropyl-1,3-hexadien-5-yne CH= bud _dn—tn, 
. 6 5 4 
H.—CH.,—CH; 
1 5 
5-Ethyny]-1,3,6-heptatriene— CH,=CH—CH CH=CH CH=CH, 
bmcH 
CH; 
6 i 4 3 2 1 
5,5-Dimethyl]-1-hexene CH;—C—CH.—CH,—-CH=CH, 
| 
CH; 
7 6 6 a 3 2 # 
4-Vinyl-1-hepten-5-yne CH;—C=C—CH—CH.—CH=CH, 
H=CH, 


The name “‘isoprene”’ is retained for the unsubstituted compound only 
CH; 
ae oe 


3.5.—The names of univalent radicals derived from unsaturated acyclic hydrocarbons have the endings 
“-enyl,” ‘‘-ynyl,” ‘“‘-dienyl,” etc., the positions of the double and triple bonds being indicated where 
necessary. The carbon atom with the free valence is numbered as 1. 


Examples: Ethynyl CH=C— 
2-Propyny] CH=C—CH.— 
1-Propeny] CH;,—CH=CH— 
2-Buteny] CH.—_CH=CH—CH.— 
1,3-Butadieny] CH,=CH—CH=CH— 
2-Pentenyl CH;—CH.—CH=CH—CH,.— 
2-Penten-4-ynyl CH=C—CH=CH—CH.— 


Exceptions: These names are retained 


Vinyl (for ethenyl) CH.=CH— 
Allyl (for 2-propenyl) CH.=CH—CH,.— 
Isopropenyl CH.=C— (for unsubstituted radical only) 
(for 1-methylvinyl) ’ 
Hs 


3.6.—When there is a choice for the fundamental chain of a radical, that chain is selected which con- 
tains (1) the maximum number of double and triple bonds; (2) the largest number of carbon atoms, and 
(3) the largest number of double bonds. 


Examples: 10 


9 8 1 6 5 4 3 Oa 
CH;—CH=CH—CH=CH—CH—CH=CH—C=C— 


aes leds badodeaton 
5-(3-Pentenyl)-3,6,8-decatrien-l-ynyl 
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12 uu LOWS ps 7 6 5 4 3 2 1 
CH;—CH:—_C=C—CH=CH—CH—CH=CH—CH=CH—CH, 


H+=CH—CH=CH—CH; 
6-(1,3-Pentadieny])-2,4 7-dodecatrien-9-yny] 





ll 10 9 8 7 6 5 4 3 2 1 
CH;—CH=CH—CH=CH—CH—CH=CH—CH=CH—CH, 


H=CH—C=C—CH,; 
6-(1-Penten-3-ynyl)-2,4,7,9-undecatetraenyl 








CH,—CH=C-——CH;= 





bu,—cu, CH.—CH.—CH,—CH,—CH,—-CH CH; 
2-Nonyl-2-buteny] 


A-4 


4.1.—Bivalent and trivalent radicals derived from univalent acyclic hydrocarbon radicals whose 
authorized names end in ‘‘-yl’’ by removal of one or two hydrogen atoms from the carbon atom with the 
free valences are named by adding ‘‘-idene”’ or ‘‘-idyne,” respectively, to the name of the corresponding 
univalent radical. The carbon atom with the free valence is numbered as 1. 

The name “methylene” is retained for the radical CH.=. 


Examples: 
Methylidyne! CH= 
Ethylidene CH;—CH= 
Ethylidyne CH;—C= 
Vinylidene CH,=C= 


Isopropylidene? (CH3)2C= 


4.2.—The names of bivalent radicals derived from normal alkanes by removal of a hydrogen atom from 
each of the two terminal carbon atoms of the chain are ethylene, trimethylene, tetramethylene, etc. 


Examples: 





Pentamethylene CH.—CH.,—CH,»—- CH», CH 2 
Hexamethylene —CH,.—CH.—_-CH.—_-CH,—_CH._-CH .— 
Names of the substituted bivalent radicals are derived in accordance with Rules A-2.2 and A-2.25. 


Example: 
2 1 
Ethylethylene —CH,—CH— 


| 
CH.—CH; 
The name ‘‘propylene’”’ is retained 
an a 


4.3.—Bivalent radicals similarly derived from unbranched alkenes, alkadienes, alkynes, etc., by remov- 
ing a hydrogen atom from each of the terminals carbon atoms are named by replacing the endings “-ene,”’ 
“diene,” “-yne,”’ etc., of the hydrocarbon name by “‘-enylene,”’ ‘“-dienylene,’’ “‘-ynylene,”’ etc., the posi- 
tions of the double and triple bonds being indicated where necessary. 


Example: 





3 2 1 
Propylene CH,—CH=CH 
The name ‘‘vinylene’”’ is retained (for ethenylene) 
—CH=CH— 
Names of the substituted bivalent radicals are derived in accordance with Rule A-3.4. 

Examples: 

5 4 3 2 1 

4 Propyl-2-pentenylene —CH,—CH—CH=CH—CH.— 
bu,—cu,—cu, 


4.4.—Trivalent, quadrivalent and higher valent acyclic hydrocarbon radicals of two or more carbon 
atoms with the free valences at each end of a chain are named by adding to the hydrocarbon name the 


(1) The group —=CH— may be referred to as the ‘‘methine’’ group. 
(2) For unsubstituted radical only. 


C-7 


DEFINITIVE RULES FOR NOMENCLATURE OF ORGANIC CHEMISTRY 


terminations ‘‘-yl” for a single free valence, ‘‘-ylidene” for a double and ‘‘-ylidyne’”’ for a triple free val- 
ence on the same atom (the final “e” in the name of the hydrocarbon is elided when followed by a suffix 
beginning with “-yl”). If different types are present in the same radical, they are cited and numbered 
in the order of “-yl” “-ylidene,” “-ylidyne.” 


aver Buianedividens —CH—CH,—CH,—CH= 
Butanediylidyne a CH CH Cm 
1-Propany]-3-ylidene =CH—CH,—CH,— 
Propadienediylidene =6 =¢ =O = 
2-Pentenediylidyne =(-+CH,—-CH on C= 
1-Butanyliden-4-ylidyne ee OH CH ,—CH= 


4.5.—Multivalent radicals containing three or more carbon atoms with free valences at each end of a 
chain and additional free valences at intermediate carbon atoms are named by adding the ending ‘‘-triyl,”’ 
‘tetrayl,’’ ‘‘-diylidene,’’ ‘‘diylylidene,”’ etc., to the hydrocarbon name. 

Examples: 3 2 1 3 2 1 
—CH,—CH—-CH.,— —CH,—C—CH,— 

[ Sars 
1,2,3-Propanetriyl 1,3-Propanediyl-2-ylidene 


Monocyclic Hydrocarbons 
A-11 


11.1.—The names of saturated monocyclic hydrocarbons (with no side chains) are formed by attaching 
the prefix ‘‘cyclo”’ to the name of the acyclic saturated unbranched hydrocarbon with the same number 
of carbon atoms. The generic name of saturated monocyclic hydrocarbons (with or without side chains) 
is ‘‘cycloalkane.”’ 





Examples: H, 
He 
if H.C CH, 
oS 
H.C CH, H, H, 
a 
C 
Hy 
Cyclopropane Cyclohexane 


11.2.—Univalent radicals derived from cycloalkanes (with no side chains) are named by replacing the 
ending ‘‘-ane’’ of the hydrocarbon name by ‘‘-yl,”’ the carbon atom with the free valence being numbered 
as 1. The generic name of these radicals is ‘‘cycloalkyl.” 





Examples: H 
c= 
H gS. 
bere H.C8 2CH, 
A | 
H.C3 2CH, HAC, 3CH» 
7 
He 
Cyclopropyl Cyclohexyl 
11.3.—The names of unsaturated monocyclic hydrocarbons (with no side chains) are formed by sub- 
stituting ‘‘-ene,”’ ‘-adiene,”’ ‘‘-atriene,” ‘-yne,”’ ‘‘-adiyne,’’ etc., for ‘‘-ane’’ in the name of the correspond- 
ing cycloalkane. The double and triple bonds are given numbers as low as possible as in Rule A-3.3. 
Examples: H H Piswilswrlse tt 
AY AY ete 
iL \ 1 \ Je 8 9 10, SX 
H.C$ 2CH H,.C8 2CH H.C? 2CH 
Se 6 5 4 37 
HAG, CH, Hi, CH C—C=C—C 
By es" ae Hy H, 
C C 
He H 
Cyclohexene 1,3-Cyclohexadiene 1-Cyclodecen-4-yne 


The names ‘“‘fulvene’”’ (for methylenecyclopentadiene) and ‘‘benzene’”’ are retained. 
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11.4.—The names of univalent radicals derived from unsaturated monocyclic hydrocarbons have the 
endings ‘‘-enyl,” ‘‘-ynyl,”’ ‘‘-dienyl,’’ etc., the positions of the double and triple bonds being indicated 
according to the principles of Rule A-3.3. The carbon atom with the free valence is numbered as 1, except 
as stated in the rules for terpenes(see Rules A-72 to A-75). 





Examples: CH— CH— 
ae | Pome. 
H.cé = °CH HC’) §63CH 
carnal etal 
H,.C———CH HC———CH 
2-Cyclopenten-1-yl 2,4-Cyclopentadien-1-y] 


The radical name “‘phenyl”’ is retained. 


The point of attachment is numbered 1 and the double and triple bonds are given numbers as low as possible. The number 1 
for the point of attachment is given in the radical name to emphasize the fact that the point of attachment takes precedence 
over the double and triple bonds (except with terpenes which have fixed numberings). 

11.5.—Names of bivalent radicals derived from saturated or unsaturated monocyclic hydrocarbons by 
removal of two atoms of hydrogen from the same carbon atom of the ring are obtained by replacing the 
endings ‘‘-ane,’’ “‘-ene,”’ ‘‘-yne,’’ by ‘“-ylidene,”’ ‘‘-enylidene’’ and “-ynylidene,”’ respectively. The carbon 
atom with the free valences is numbered as 1, except as stated in the rules for terpenes. 

Examples: | 


| C 
C Y ahiaad 
mS H.C$ 2CH 
H.C5 2CH> | | 
| a) HC; 3CH 
A Hs Nees 
C 
H 
Cyclopentylidene 2,4-Cyclohexadien-1-ylidene 


11.6.—Bivalent radicals derived from saturated or unsaturated monocyclic hydrocarbons by removing 
a hydrogen atom from each of two different carbon atoms of the ring are named by replacing the endings 
‘Cane,’’ “-ene,’’ “‘-diene,’”’ ‘‘-yne,”’ etc., of the hydrocarbon name by ‘‘-ylene,’’ ‘“-enylene,”’ ‘‘-dienylene,”’ 
‘““ynylene,”’ etc., the positions of the double and triple bonds and of the points of attachment being indi- 
cated. Preference in lowest numbers is given to the carbon atoms having the free valences. 


Examples: H H 
a Ha SS va 
H C H 
\ bara Zo. 
C H.C® 2C a We 
ees | EN | 
HC 2CH, HC; 3CH HC; 3CH 
| a Se i Vl No 4 vie 
H,C-——-CH— C } 
H ee NS 
H 
1 ,3-Cyclopentylene 3-Cyclohexen-1,2-ylene 2,5-Cyclohexadien-1,4-ylene 


The name ‘‘phenylene’”’ is retained 


| 


OB 


Phenylene (p-shown) 
A-12 


12.1.—These names for substituted monocyclic aromatic hydrocarbons are retained 


7 
CH;—CH—CH; CH; CH; 


ere oe 


H;3C CH 
éuyz2 CH=CH; ; ; 
Cumene Cymene (p-shown) Mesitylene 
a 6B 
= H 

HC=CH, CH; CH; CH, 

cy 

Styrene Toluene Xylene (o-shown) 
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12.2.—Other substituted monocyclic aromatic hydrocarbons are named as derivatives of benzene or 
of one of the compounds listed in Part 1 of this rule. However, if the substituent introduced into such a 
compound, is identical with one already present in that compound, then the substituted compound is 
named as a derivative of benzene (see Rule 61.4). 

Chemical Abstracts makes certain exceptions to the last part of this rule in order to favor a larger parent, although still treating 
like groups alike, e.g., an ar-methyl] derivative of cymene is indexed at Cumene, dimethyl-, not at Benzene, isopropyldimethyl-. 

12.3.—The position of substituents is indicated by numbers except that o- (ortho-), m- (meta-) and 
p- (para-) may be used in place of 1,2-, 1,3-, and 1,4-, respectively, when only two substituents are present. 
The lowest numbers possible are given to substituents, choice between alternatives being governed by 
Rule A-2 so far as applicable, except that when names are based on those of compounds listed in Part 1 
of this rule the first priority for lowest numbers is given to the substituent(s) already present in those 
compounds. 


Examples: CH.—CH,; CH.—CH, CH=CH, 


éu,—CH,—CH,—CH,_CH, éu,—cH, H.—CH; 
1-Ethyl-4-pentylbenzene or 1,4-Diethyl- 4-Ethylsty- 


p-Ethylpentylbenzene benzene or p- _—srene or p- 
Diethyl- Ethylstyrene 
benzene 


Chemical Abstracts limits the use of o-, m- and p- to like substituents when both are expressed as prefixes, e.g., p-diethyl- 
benzene, l-ethyl-4-pentylbenzene. However, when one substituent is expressed in the name, m-, o- or p- is used to indicate 
the position of the second and different substituent, e.g., o-ethylcumene. 


CH=CH, i agen ee 


oe 


bu=cu, 
1,4-Divinylben- ee. 1 sence? 
zene or p-Divinyl- benzene, not propylbenzene 
benzene, not p- Methylxylene or 3-Propyl- 
Vinylstyrene nor Dimethyl- o-xylene 
toluene 


CH.—CH;—CH.—CH, 
| CH:—CH.—CH, 
“ 


CH,—CH, 
1-Ethyl-2-propyl-3-butylbenzene (Order of complexity) 
or 1-Butyl-3-ethyl-2-propylbenzene (Alphabetical order) 


12.4.—The generic name of monocyclic and polycyclic aromatic hydrocarbons is ‘‘arene.”’ 
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13.1.—Univalent radicals derived from monocyclic aromatic hydrocarbons and having the free valence 
at a ring atom are given the names listed below. Such radicals not listed below are named as substituted 
phenyl radicals. The carbon atom having the free valence is numbered as 1. 


Phenyl C;H;— 





H 4 
CH, Ye Ler a 
Oy 
. ret On, 
Cumenyl (m-shown) Mesity] 
CH; CH; 
we va 
Ss 
CH; 
Tolyl (o-shown) Xylyl (2,3-shown) 
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13.2.—Since the name phenylene (0-, m-, or p-) is retained for the radical —C,H,— (exception to Rule 
A-11.6) bivalent radicals formed from substituted benzene derivatives and having the free valences at 
ring atoms are named as substituted phenylene radicals. The carbon atoms having the free valences are 
numbered 1,2-, 1,3-, or 1,4- as appropriate. 


13.3.—These trivial names for radicals having a single free valence in the side chain are retained: 





Benzyl C,H Pe gis ae 
Cinnamy] CoH; sH—éH CH, 
Phenethyl C,H Bi gi pag 
Styryl CH, —CH=CH— 
Trityl (CeH5) 3C— 


Chemical Abstracts limits trityl to the unsubstituted radical. 


13.4.—Multivalent radicals of aromatic hydrocarbons with free valences in the side chain are named in 
accordance with Rule A-4. 


Examples: Benzylidyne C.,H;—C= 
B 
Cinnamylidene C,H; -CH=CH—CH= 
A-14 


14.1.—The generic names of univalent and bivalent aromatic hydrocarbon radicals are ‘‘aryl”’ and 
“arylene,”’ respectively. 


Fused Polycyclic Hydrocarbons 
A-2] 


21.1.—The names of polycyclic hydrocarbons with maximum number of non-cumulative! double 
bonds end in ‘‘-ene.’’ The names listed on pp. 11 and 12 are retained. 


21.2.—The names of hydrocarbons containing five or more fused benzene rings in a straight linear 
arrangement are formed from a numerical prefix as specified in Rule A-1.1 followed by ‘‘-acene.”’ 


ihe DIGIC! 


pe an Hexacene 


The following list contains the names of polycyclic hydrocarbons which are retained (see Rule A-21.1). 


H, 

C 
4S tS 1S 
l, —_——3 al FF 3 
eae 2 


(1) Pentalene (2) Indene é 7 
“e wieads) 


(7) as-Indacene (8) s-Indacene 





(3) Naphthalene (4) Azulene its 


H; 
"4 aa 
y BG 
ARS SS SS 
\; of [ lecaligy! (9) Acenaphthylene (10) Fluorene 


(5) Heptalene (6) Biphenylene 


(1) Cumulative double bonds are those present in a chain in which at least three contiguous carbon atoms are joined by 
double bonds; non-cumulative double bonds comprise every other arrangement of two or more double bonds in a single struc- 
ture. The generic name ‘‘cumulene”’ is given to compounds containing three or more cumulative double bonds. 


CH,—=C=C=C=CH, 


Cumulative 
CH,—CH=CH—CH=CH—CH=CH, 
or 


Non-cumulative 


(Gag hit 
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Hoy ist ‘| ; 
Wa & 
aS €) \) 14 18 ! G2 13NF714 F16 
(11) Phenalene (12) Phenanthrene? Bae Sule cae 
iS (27) Hexaphene (28) Hexacene? 


“Ms NS 
7 2 
6 3 
SS 417 


(13) Anthracene! (14) Fluoranthene 


. 
oS) 


(15) Acephenanthrylene (16) Aceanthrylene 


O 
4 
C Se: 
CO CO 
8 
ol am boy 
(17) Triphenylene (18) Pyrene @ iTS 


pe Gs FAI i2 Gia 1SSS 
Mw 3 NINO NS J e ae oe 
(19) Chrysene (20) Naphthacene (31) Trinaphthylene*® (32) Heptaphene 
¥?3 


i 


Fi4 Ss 
we: Gis AN AINA 
a = 0 WASAS 

7 
8g (33) Heptacene? 


(22) Picene 








(30) Coronene 








A 
OWS 


(24) Pentaphene (34) Pyranthrene 





5 


fA 

e) 
AA FA2~ Ais Fi4 (3 epee 
WATS Ks: 


(25) Pentacene? (26) Tetraphenylene$ (35) Ovalene 





Beginning with Volume 51 Subject Index Chemical Abstracts uses biphenylene in place of cyclobutadibenzene and phenalene 
in place of benzonaphthene. The polycyclic hydrocarbons which have the trivial names listed above may be used as the base 
components in naming orthofused or ortho- and peri-fused polycyclic systems for which there are no acceptable trivial names. 


(1) Denotes exception to systematic numbering. See Rule A-22.5. 
(2) See Rule A-21.2. 


(3) For isomer shown only. 
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21.3.— Ortho-fused’’! or “‘ortho- and peri-fused’’® polycyclic hydrocarbons with maximum number of 
noncumulative double bonds which contain at least two rings of five or more members and which have no 
accepted trivial name such as those of 21.1 of this Rule, are named by prefixing to the name of a com- 
ponent ring or ring system (the base component) designations of the other components. The base com- 
ponent should contain as many rings as possible (provided it has a trivial name), and should occur as far 
as possible from the beginning of the list of Rule A-21.1. The attached components should be as simple 
as possible. 


Example: oe SS 
| (not Naphthophenanthrene; 
S a benzo is ‘simpler’ than 


| naphtho, even though there 
ZA are two benzo rings and only 
one naphtho) 
SS 


Dibenzophenanthrene 
(4) Polyeyclic compounds in which two rings have two, and only two, atoms in common are said to be ‘‘ortho-fused.’’ Such 
compounds have n common faces and 2n common atoms (Example I). 
(5) Polyeyelic compounds in which one ring contains two, and only two, atoms in common with each of two or more rings 
of a contiguous series of rings are said to be “‘ortho- and peri-fused.’’ Such compounds have n common faces and fewer than 


2n common atoms (Examples II and III). 


Examples: SS 


Fe CL ies: SOL: 
Selene re-a Oe 


3 common faces 7 common faces 5 common faces 
6 common atoms 8 common atoms 6 common atoms 
“Ortho-fused’’ system “Ortho- and peri-fused”’ systems 


21.4.—The prefixes designating attached components are formed by changing the ending “‘-ene’’ of 
the name of the component hydrocarbon into ‘‘-eno,” e.g., ‘‘pyreno”’ (from pyrene). When more than one 
prefix is present, they are arranged in alphabetical order. These common abbreviated prefixes are recog- 
nized (see list in 21.1 of this Rule) 


Acenaphtho from Acenaphthylene 


Anthra from Anthracene 
Benzo from Benzene 
Naphtho from Naphthalene 
Perylo from Perylene 


Phenanthro from Phenanthrene 


For monocyclic prefixes other than ‘‘benzo-,”’ the following names are recognized, each to represent 
the form with the maximum number of non-cumulative double bonds: cyclopenta, cyclohepta, cycloocta, 
cyclonona, etc. When the base component is a monocyclic system, the ending ‘‘-ene’’ signifies the maxi- 
mum number of noncumulative double bonds, and does not denote one double bond only. 


8 7 7\ S 
CO 


1H-Cyclopentacycloéctene Benzocycloéctene 


Examples: 





In forming names of polycyclic systems from the above carbocyclic prefixes the final ‘‘o’’ or ‘‘a’’ of the prefix is elided before 
another vowel, except in the case of anthra, phenanthro and prefixes.ending in -eno from which the ‘‘a” and ‘‘o”’ are never 
elided. Examples: benz[aJanthracene, cyclopent(aJacenaphthylene, anthra[1,2 — alanthracene, fluoreno[4,3,2-delanthracene. 

The ending ‘‘-ene’’ to signify the maximum number of noncumulative double bonds in all fused carbocyclic systems means 
that the endings -diene, triene, tetraene, etc., are unnecessary when the base component is a monocyclic ring of seven or more 
carbon atoms. Higher stages of hydrogenation are indicated by the use of the prefixes dihydro-, tetrahydro-, etc. (cf. Rule 


A-23.1). Chemical Abstracts follows Rules A-21.4 and A-23.1 instead of Alternate Rule A-23.5. 


21.5.—Isomers are distinguished by lettering the peripheral sides of the base component a, )b, ¢, etc., 
beginning with ‘‘a’’ for the side ‘‘1,2,”’ ‘‘b’’ for ‘‘2,3’’ (or in certain cases ‘‘2,2a’’) and lettering every side 
around the periphery. To the letter as early in the alphabet as possible, denoting the side where fusion 
occurs, are prefixed, if necessary, the numbers of the positions of attachment of the other component. 
These numbers are chosen to be as low as is consistent with the numbering of the component, and their 
order conforms to the direction of lettering of the base component (see Examples II and IV). When two 
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or more prefixes refer to equivalent positions so that there is a choice of letters, the prefixes are cited in 
alphabetical order according to Rule A-21.4 and the location of the first cited prefix is indicated by a 
letter as early as possible in the alphabet (see Example V). The numbers and letters are enclosed in 
brackets and placed immediately after the designation of the attached component. This expression merely 
defines the manner of fusion of the components. 


Examples: OG a 
I 1 | 2 
Am a S~* ff 1 > II 
b b 
lee p l, Z A # 
Hp 


Benz[alanthracene 6H-Naphtho[2,1,8,7-defg]- 
naphthacene 
el 
Zo F III As iagfts IV 
Dibenz[a,j]anthracene Indeno[1,2-a]indene 


(not Naphtho[2,1-b]phenanthrene) 


ah eel 
“Aa ™ Gn t bed y 
ey eee, 


1H-Benzo[aJcyclopent[jJanthracene 


The completed system consisting of the base component and the other components is then renumbered 
according to Rule A-22, the numbering of the component parts being ignored. 


Naphthalene Perylene Naphtho[8,1,2-bcd]- 
perylene 





21.6.—When a name applies equally to two or more isomeric condensed parent ring systems with the 
maximum number of non-cumulative double bonds and when the name can be made specific by indicating 
the position of one or more hydrogen atoms in the structure, this is accomplished by modifying the name 
with a locant, followed by italic capital H for each of these hydrogen atoms. Such symbols ordinarily 
precede the name. The said atom or atoms are called ‘“‘indicated hydrogen.’’ The same principle is applied 
to radicals and compounds derived from these systems. 


Examples: As RWS Zi ae 
& | wi SCH: Se 


3H-Fluorene 2H-Indene 





A-22 


22.1.—For the purposes of numbering, the individual rings of a polycyclic ‘“‘ortho-fused”’ or ‘“‘ortho- 
and peri-fused’’ hydrocarbon system usually are drawn as follows: 


jou wnt wf ame for 


Biren enw 


and the polycyclic system is oriented so that (a) the greatest number of rings are in a horizontal row and 
(b) a maximum number of rings are above and to the right of the horizontal row (upper right quadrant) 
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If two or more orientations meet these requirements, the one is chosen which has as few rings as possible 


in the lower left quadrant. 


Correct Incorrect Incorrect 
orientation orientation orientation 





The system thus oriented is numbered in a clockwise direction commencing with the carbon atom not 
engaged in ring-fusion in the most counterclockwise position of the uppermost ring, or if there is a choice, 
of the uppermost ring farthest to the right, and omitting atoms common to two or more rings. 


8 
[ , 
br 
Correct Incorrect 





22.2.—Atoms common to two or more rings are designated by adding roman letters ‘“‘a,’’ ‘‘b,”’ ‘‘c,”’ etc., 
to the number of the position immediately preceding. Interior atoms follow the highest number, taking 
a clockwise sequence wherever there is a choice. 


Examples: [cf. Note below] 


SS 

3b LE 
| Sb 3al 
eS <A 


Correct Incorrect 





22.3.—When there is a choice, carbon atoms common to two or more rings follow the lowest possible 
numbers. 





Examples: 
H, 
C 
ane 
Rs 4b 4a re 
Correct Incorrect Incorrect 


Note: I. 4, 4, 8, 9 is lower than 4, 5, 9, 9. 
II. 2, 5, 8 is lower than 3, 5, 8. 
2, 3, 6, 8 is lower than 3, 4, 6, 8 or 2, 4, 7, 8. 


22.4.—When there is a choice, the carbon atoms which carry an indicated hydrogen atom are numbered 
_ as low as possible. 


Examples: H, 
¢ 
2 ] 
» oO 
H, 
Correct Incorrect 
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22.5.—The following are recommended exceptions to the above rules on numbering 


COD 


Anthracene 








Cyclopenta[a]phenanthrene 
(15H- shown) 
See also rules on steroids 


A-23 
23.1.—The names of ‘‘ortho-fused”’ or ‘‘ortho- and peri-fused”’ polycyclic hydrocarbons with less than 
maximum number of non-cumulative double bonds are formed from a prefix ‘‘dihydro-,”’ ‘‘tetrahydro-,”’ 


etc., followed by the name of the corresponding unreduced hydrocarbon. The prefix ‘‘perhydro-”’ signifies 


full hydrogenation. When there is’a choice for H used for indicated hydrogen it is assigned the lowest 
available number. 











Examples: Exceptions: These names are retained 
H H, H, H, . H, 
VA ~ A \ HY "\H \ H 
Va 1 8 9 1 2 
HC; c 20H Hcy C a 2CH; H, oa 
a 
Hoe yb ike Hos ing p Sie 100 ere Z 
\ 
Wao EBON ta, & 
H H, H, H, H. 
1,4-Dihydro- Perhydroanthracene Indan Acenaphthene Cholanthrene 
naphthalene 
H, H, H, 4H, 
t Se Hs uae 
1 2 
HiOs Isemmabi ANZ 
He ye | il Mu SS 
6 a 
é_ é_ re Aceanthrene Acephenanthrene 
H, H, H, H, 
6,7-Dihydro-5H-benzo- _—4,5,6,7,8,9-Hexahydro- 
cycloheptene 1H-cyclopentacycloéctene 
Gon, H, 





16,17-Dihydro-15H-cyclopenta|a| (i eae 
phenanthrene w 
‘oct 


H, H; 


Violanthrene Isoviolanthrene 
Chemical Abstracts follows this Rule instead of the alternate Rule 23.5. 


23.2.—When there is a choice, the carbon atoms to which hydrogen atoms are added are numbered as 
low as possible. 


Example: H, H, 
SCH, Ho 
NN OH: PEELS 
H, H, 
Correct Incorrect 
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23.3.—Substituted polycyclic hydrocarbons are named according to the same principles as substituted 
monocyclic hydrocarbons (see Rules A-12 and A-61). 


23.5 (Alternate to part of Rule A-23.1).—The names of “‘ortho-fused”’ polycyclic hydrocarbons which 
have (a) less than the maximum number of non-cumulative double bonds, (b) at least one terminal unit 
which is most conveniently named as an unsaturated cycloalkane derivative, and (c) a double bond at the 
positions where rings are fused together, may be derived by joining the name of the terminal unit to that 
of the other component by means of a letter ‘‘o’’ with elision of a terminal ‘‘e’’. The abbreviations for 
fused aromatic systems laid down in Rule A-21.4 are used, and the exceptions of Rule A-23.1 apply. 


H, H, 
o-G 


Examples: 





C—C C— 

H, H, H, Hz 
1,2-Benzo- 1,2-Cyclopenta- 
1,3-cycloheptadiene 1’,3’-dienocycloéctene 

H, 
Os C.cH, 


4 ‘| 2’ =| 


2 eyes 
©) 10 
Ww 


1,2-Cyclopentenophenanthrene 


Chemical Abstracts follows Rules A-21.4 and A-23.1 instead of this alternate rule. 


A-24 
24.1.—For radicals derived from polycyclic hydrocarbons, the numbering of the hydrocarbon is re- 
tained. The point or points of attachment are given numbers as low as is consistent with the fixed number- 
ing of the hydrocarbon. 


24.2.—Univalent radicals derived from ‘“‘ortho-fused’’ or ‘‘ortho- and peri-fused’’ polycyclic hydro- 
carbons with names ending in ‘‘-ene”’ by removal of a hydrogen atom from an aromatic or alicyclic ring 
are named in principle by changing the ending ‘‘-ene’’ of the names of the hydrocarbons to ‘‘-enyl.”’ 


Examples: 
PAR —HC—CH, 
1 ‘ae 
ga e 7 > 
Xs C3 se 


2-Indenyl] a Pyrenyl 1- G3 
Exceptions: 
Semone I 
3 6 3 
1A SW iA 
Naphthyl Anthryl 
(2-shown) (2-shown) 
H, 
H.C~ or 
mt 
O- 
4 3 
Phenanthryl ee 
(2-shown) 2-naphthyl] 


The above exceptions are limited to the simple rings as shown. Radicals from names of fused derivatives of these rings are 
formed according to the Rule, e.g., benz[alanthracenyl. 
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24.3.—Bivalent radicals derived from univalent polycyclic hydrocarbon radicals whose names end in 
‘y]?, by removal of one hydrogen atom from the carbon atom with the frée valence are named by adding 
‘‘jdene” to the name of the corresponding univalent radical. 


Example: =C-— CH 2 


20) 


1-Acenaphthenylidene 


24.4.—Bivalent radicals derived from ‘‘ortho-fused’’ or ‘‘ortho- and peri-fused”’ polycyclic hydrocar- 
bons by removing of a hydrogen atom from each of two different carbon atoms of the ring are named 
by changing the ending ‘‘-yl’”’ of the univalent radical name to ‘‘-ylene.” 


Examples: Ps 
1 2 
essere. aie 
— (7 — 7 
\, 4 \s y/ SY 
2,7-Phenanthrylene 3,8-Acenaphthenylene 


Chemical Abstracts names multivalent radicals with three or more free valences derived from polycyclic hydrocarbons by an 
extension of Rule B-5.13 to carbocyclic systems. Example: 1,4,5-anthracenetriyl. 


A-28 


28.1.—Radicals formed from hydrocarbons consisting of polycyclic systems and side chains are named 
according to the principles of the preceding rules. 


Bridged Hydrocarbons 
A-31. von Baeyer System 


31.1.—Saturated alicyclic hydrocarbon systems consisting of two rings only, having two or more atoms 
in common, take the name of an open chain hydrocarbon containing the same total number of carbon 
atoms preceded by the prefix ‘‘bicyclo-.’’ The number of carbon atoms in each of the three bridges! con- 
necting the two tertiary carbon atoms is indicated in brackets in descending order. 





Examples: CH CH.—CH—CH, CH.—CH—CH.,—CH, 
AON | | b 
HC CH, CH. CH, H, 
ee | ys | | 
CH CH.—CH—CH, CH.—CH—CH,—CH:; 
Bicyclo [1.1.0]- Bicyclo [8.2.1]- Bicyclo [5.2.0]nonane 
butane octane 


31.2.—The system is numbered commencing with one of the bridge-heads, numbering proceeding by 
the longest possible path to the second bridge-head; numbering is then continued from this atom by the 
longer unnumbered path back to the first bridge-head and is completed by the shortest path. 





Examples: CH.—CH—CH; 
|° ¢ 
CH.—CH—CH, | 10 CH» sCHye 
7 |} 2| CH, | 
sCH, 3CH, 8 ere s;CHe 
6 5 4 7 6 5 
Gu,_du_bu, Gu,—ou—bu, 


Bicyclo [3.2.1Joctane Bicyclo [4.3.2]undecane 


Note: Longest path 1, 2, 3, 4, 5 
Next longest path 5, 6, 7, 
Shortest path 1, 8, 5 


1 


(1) A bridge is a valence bond or an atom or an unbranched chain of atoms connecting two different parts of a molecule. 
The two tertiary carbon atoms connected through the bridge are termed ‘‘bridge-heads.”’ 
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31.3.—Unsaturated hydrocarbons are named in accordance with the principles set forth in Rule A-11.3. 
When there is a choice in numbering unsaturation is given the lowest numbers. 





CH,—CH—CH 
6 b 2 | 
i H, | 

fg, — bh 


Bicyclo [2.2.1]hept-2-ene 


Chemical Abstracts names the above ring system 2-norbornene by Rule A-74.2, but follows the above Rule for hydrocarbons 
which do not have terpene names. 


31.4.—Radicals derived from these hydrocarbons are named in accordance with the principles set 
forth in Rule A-11.4. The numbering of the hydrocarbon is retained and the point or points of attachment 
are given numbers as low as is consistent with the fixed numbering of the hydrocarbon. 








Example: CH—CH—CH— 
6 1 2 
OH, 
5 i, 3 
H—CH—CH, 


Bicyclo[2.2.1]hept-5-en-2-y] 


Chemical Abstracts names the above radical 5-norbornen-2-yl by Rule A-75.2, but follows the above Rule for radicals derived 
from hydrocarbons which do not have terpene names. Radicals derived from the saturated hydrocarbons (except terpenes) are 
named by replacing the ending ‘‘-ane’’ of the hydrocarbon name by ,‘'-yl.’’ The point of attachment is given a number as low 
as is consistent with the fixed numbering of the hydrocarbon. . 


A-32 
32.11.—Cyclic hydrocarbon systems consisting of three or more rings may be named in accordance 
with the principles stated in Rule A-31. The appropriate prefix ‘‘tricyclo-,” “‘tetracyclo-,”’ etc., is sub- 
stituted for “‘bicyclo-’’ before the name of the open-chain hydrocarbon containing the same total number 
of carbon atoms. 


32.12.—A polycyclic system is regarded as containing a number of rings equal to the number of scissions 
required to convert the system into an open-chain compound. 


32.13.—The word “‘cyclo”’ is followed by brackets containing, in decreasing order, numbers indicating 
the number of carbon atoms in: the two branches of the main ring, the main bridge, the secondary bridges. 











Examples: H 
C 
ZS 
ae | cee H,C——CH—-CH—CH, 
| 10H, | |10 2 2 3| 
H.C; iy eae ae chi pe 
as 
; HC —_2C rag Ory 
H 


Tricyclo[2.2.1.0:Jheptane  Tricyclo[5.3.1.1']dodecane 


(1) For location and numbering of the secondary bridge see Rules A-32.22. A32.23, A-32.31. 


32.21.—The main ring and the main bridge form a bicyclic system whose numbering is made in com- 
pliance with Rule A-31. 


32.22.—The location of the other or so-called secondary bridges is shown by superscripts following the 
number indicating the number of carbon atoms in the said bridges. 


32.23.—For the purpose of numbering, the secondary bridges are considered in decreasing order. The 
numbering of any bridge follows from the part already numbered, proceeding from the highest-numbered 


bridge-head. 


Numbering of the secondary bridges by proceeding from the highest-numbered bridge-head of each bridge is an improvement 
over the former practice of ‘following the shortest path from the highest previous number.”’ 


% C-19 


DEFINITIVE RULES FOR NOMENCLATURE OF ORGANIC CHEMISTRY 


32.31.—When there is a choice, the following criteria are considered in turn until a decision is made: 
(a) The main ring shall contain as many carbon atoms as possible, two of which must serve as bridge- 
heads for the main bridge. 2 


H. H H H, 

H,C—C—C—C—C 

10 42 1 2 3 
.CH, 

9 8 7 6 5 

HC—C—C—C—C 

H, H H. He 


Tricyclo[5.4.0.0?°|undecane 
Correct numbering 


ee 
c—C 
1 
ceca ‘H Dieta: 
11_— 9 
H iC H, | ion, 
2 
H WH, 


Tricyclo[4.2.1.27:9}undecane 
Incorrect numbering 














,H» gal 1 
H H H.C8 ve 
9 4 
i2wCH» jc 2 
8 7 6 5 par 
H,C—C—C—CH, oe CH 
H H, H H, Hy, 
Tricyclo[5.3.2.04:|dodecane Tricyclo[5.2.3.04:!' |dodecane 
Correct’ numbering Incorrect numbering 


(b) The main bridge shall be as large as possible. 


H H, 


H.C; C; C; CH, 


3). 








OH H.6; 


3 


H 
| 
| 
4 h 11 4 


H 
C; 
| 























I: fon EE vs Gan. iC cs ce La 
H H, H H 
Tetracyclo[5.2.2.038.04:!!|- Tetracyclo[5.2.1.14:!9.02-§]- 
undecane undecane 
Correct numbering Incorrect numbering 


(c) The main ring shall be divided as symmetrically as possible by the main bridge. 








(e 8: 
ha NS sf 
y ~~ 
H2C\o oCH, H2Cio »CH,» 
1a). FA eg SWS 
H.C, CH, ;CH, H2C, HC [ie 3CH, 
( H.C), | H, 
H,C8 4CH, H.C8 4CH, 
¢ C C7 ron 
Pike fl H ‘Hy 
6 sh 
H H 
Tricyclo[4.4.1.115|dodecane: Tricyclo[5.3.1.1!:*|dodecane: 
Correct numbering Incorrect numbering 
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(d) The superscripts locating the other bridges shall be as small as possible (in the sense indicated in 
Rule A-2.2) 














HC———————_CH HC —_—_—§CH 
IN Ga: nN f> 
CH, H, | CH, OCH, 
EDS Va 2 8 6 
H.C 10H. “CH, H.C ‘CH 40H, 
H,09 OH, OH, Hn “WOH, oH, 
| | 
H.08 _ov_tdn, 1,6" b “CH, 
H H 
Tricyclo[5.5.1.03.|tridecane Tricyclo[5.5.1.05*]tridecane 
Correct numbering Incorrect numbering 


A-34 (Alternate to Rule A-35) 


34.1.—Polycyclic hydrocarbon systems which can be regarded as “‘ortho-fused”’ or “ortho- and peri- 
fused”’ systems according to Rule A-21 and which, at the same time, have other bridges,! are first named 
as “ortho-fused” or “‘ortho- and peri-fused’’ systems. The other bridges are then indicated by prefixes 
derived from the corresponding hydrocarbon by replacing the final ‘‘-ane,’’ “-ene,”’ etc., by ‘‘-ano,”’ 
““eno,’’ etc., and their positions are indicated by the points of attachment in the parent compound. If 
bridges of different types are present, they are cited in alphabetical order. 


examples of bridge names 








Butano CH: CH.—CH.—CH, Etheno —CH=CH— 
Benzeno (0-, m-, p-) —-CgHi— Methano —CH,— 
Ethano —CH.—CH.— Propano CH, CH, CH, 





1,4-Dihydro-1,4- 
methanopentalene 





9,10-Dihydro-9,10-(2-buteno)- 
anthracene 





7,14-Dihydro-7, 14-ethano- 
dibenz[a,hjanthracene 


(1) The term ‘‘bridge,’’ when used in connection with an ‘‘ortho-fused”’ or “‘ortho- and peri-fused”’ polycyclic system as 
defined in note to Rule A-31.1, also includes ‘‘bivalent cyclic systems.” 
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34.2.—The parent “ortho-fused”’ “or ortho- and peri-fused”’ system is numbered as prescribed in Rule 
A-22. Where there is a choice, the position numbers of the bridge-heads should be as low as possible. 
The remaining bridges are then numbered in turn starting each time with the bridge atom next to the 
bridge-head possessing the highest number. 


Example: H, H 2 H 
C 


| her ee 
H.C, CH CH iCH2;CH2 


5 oe Ma 
H, H, H 
Perhydro-1,4-ethanoanthracene 
H, H, H 
C C 
ie ye ies Rims 
H.C’ (@is! CH ,,CH.2CH. 
not | | | | 
H.C, CH CH 1.CH2;CH. 
SN Nie ls 
C 
He H. H 
or 
H H, H; 
Cm C CF 
BG a AO 
H.C’? 1!1CH, CH i 2CH, 


H2Ce 12CH, CH CH 3CH»e 
SS) aoe Na 7 
C Cc C 


H H, H, 


34.3.—When there is a choice of position numbers for the points of attachment for several individual 
bridges, the lowest numbers are assigned to the bridge-heads in the order of citation of the bridges and 
the bridge atoms are numbered according to the preceding rule. 


Example: CH CH, CH 

BS oe ES 

Hoe? Tir CH CH #CH.2?2CH2 
PECs | | | 

CH CH ,2.CH2;CH:2 

by ope Ne 

CH CH, CH 

Perhydro-1,4-ethano-5,8-methanoanthracene 








34.4.—When the bridge is formed from a bivalent cyclic hydrocarbon radical, low numbers are given to 
the carbon atoms constituting the shorter bridge and numbering proceeds around the ring. 


H, 


11 








10,11-Dihydro-5,10-o-benzeno-5 H-benzo[b]fluorene 


Chemical Abstracts follows this rule instead of the Alternate Rule A-35. 


A-35 (Alternate to Rule A-34) 


35.1.—Polycyclic hydrocarbons which can be regarded as “‘ortho-fused”’ or “‘ortho- and peri-fused’’ 
according to Rule A-21 and which have also other bridges may be named as “‘ortho-fused”’ or ‘‘ortho- 
and peri-fused”’ systems into which bivalent radicals are substituted. 


35.2.—Compounds which are named in accordance with 35.1 of this rule are numbered as prescribed in 
Rule A-34. The bridge is numbered independently. Numbering of the bridge is started at the lower- 
numbered bridge head. Numbers assigned to the bridge atoms are primed. 
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Examples: 





9,10-Dihydro-9,10-(2’- 
butylene)anthracene 





8 
7 ,14-Dihydro-7,14-ethylene- 
dibenz(a,hjanthracene 


Chemical Abstracts follows Rule A-34 instead of this Alternate Rule. 


Spiro Hydrocarbons 
A “spiro union”’ is one formed by a single atom which is the only common member of two rings. A “free 
spiro union”’ is one constituting the only union direct or indirect between two rings.! The common atom 
is designated as the “spiro atom.’’ According to the number of spiro atoms present, the compounds are 
distinguished as monospiro, dispiro, trispiro compounds, etc. The following rules apply to the naming of 
compounds containing free spiro unions. 


(1) An example of a compound where the spiro union is not free is: 


H:C—CH, H,C—CH, 
HC io CH, 
mo—cft Ro—ch, 

H, He 





A-41 (Alternate to Rule A-42) 


41.1.—Monospiro compounds consisting of only two alicyclic rings as components are named by placing 
“spiro”’ before the name of the normal acyclic hydrocarbon of the same total number of carbon atoms. 
The number of carbon atoms linked to the spiro atom in each ring is indicated in ascending order in 
brackets placed between the spiro prefix and the hydrocarbon name. 


Examples: H.C—CH, CH; CH, CH, 
CH H.C Cc CH 


C 2 2 
SOL ae ee 
H.,C—CH, CH, CH, CH 


Spiro[3.4Joctane Spiro[3.3]heptane 


2 


41.2.—The carbon atoms in monospiro hydrocarbons are numbered consecutively starting with a ring 
atom next to the spiro atom, first through the smaller ring (if such be present) and then through the spiro 
atom and around the second ring. 


Example: H.C—CH, H.C—CH:, 
PE e 3 
H.C’ C5 


a (babs 
HxC—CH, E}C—CH, 


Spiro[4.5]decane 
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41.3.—When unsaturation is present, the same numbering pattern is maintained, but in such a direction 
around the rings that the double and triple bonds receive numbers as low as possible in accordance with 
Rule A-11. = 


Example: H.C—CH, HC=CH 
We 9 10\ Wa 1 az 
H.C8 C5 
Sai ee ON 


HC=CH HxC—CH, 
Spiro[4.5]deca-1,6-diene 


41.4.—If one or both components of the monospiro compound are fused polycyclic systems, “‘spiro”’ 
is placed before the names of the components arranged in alphabetical order and enclosed in brackets. 
Established numbering of the individual components is retained. The lowest possible number is given to 
the spiro atom, and the numbers of the second component are marked with primes. The position of the 
spiro atom is indicated by placing the appropriate numbers between the names of the two components. 


Example: Ee C;——_CH: 


4 


H.C ‘CH, 
aS re 


‘ 


Spiro[cyclopentane-1,1’-indene] 


41.5.—Monospiro compounds containing two similar polycyclic components are named by placing the 
prefix ‘‘spirobi’’ before the name of the component ring system. Established numbering of the polycyclic 
system is maintained and the numbers of one component are distinguished by primes. The position of the 
spiro atom is indicated in the name of the spiro compound by placing the appropriate locants before the 
name. 


Example: 
le se 
by 
1 
C 


1,1’-Spirobiindene 











41.6.—Polyspiro compounds consisting of three or more alicyclic systems are named by placing ‘‘dis- 
piro-,” “‘trispiro-,”’ “‘tetraspiro-,’’ etc., before the name of the normal acyclic hydrocarbon of the same 
total number of carbon atoms. The numbers of carbon atoms linked to the spiro atoms in each ring are 
indicated in brackets in the same order as the numbering proceeds about the ring. Numbering starts 
with a ring atom next to a terminal spiro atom and proceeds in such a way as to give the spiro atoms as 
low numbers as possible. 


Example: H, H, H. H. 2 H; 
C—C —C C—C 
/ 4 165\ / 8 1 ; 1 2 IN 
H.C!8 38 cé 3CH, 
PX seas abe 
H2Cis 9CHe\7/ CG 
lias ox C H, H 
C—C H, 
H. He 


Dispiro[5.1.7.2]heptadecane 


41.7.—Polycyclic compounds containing more than one spiro atom and at least one fused polycyclic 
component are named in accordance with 41.4 of this rule by replacing “‘spiro”’ with “dispiro,” “trispiro,”’ 
etc., and choosing the end components by alphabetical order. 


Example: Sani 
HG, H, 


av O5Y 


H.C?’ “CH, 


Sh 
y S 
Mast | 
Dispiro[fluorene-9, l’-cyclohexane-4’,1’’-indene] 


This represents the method of naming spiro compounds which is followed by Chemical Abstracts instead of the Alternate 
Rule A-42. 
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A-42 


42.1 (Alternate to A-41.1 and A-41.2).—When two dissimilar cyclic components are united by a spiro 
union the name of the larger component is followed by the affix “‘spiro”’ which, in turn, is followed by the 
name of the smaller component. Between the affix ‘‘spiro”’ and the name of each component system is 
inserted the number denoting the spiro-position in the appropriate ring system, these numbers being as 
low as permitted by any fixed numbering of the component. The components retain their respective 
numberings but numbers for the component mentioned second are primed. Numbers 1 may be omitted 
when a free choice is available for a component. 














Examples: H, He Hy. H, H, 
H.C—C C C—C C—CH, 
4 TS PAO Was CON Ju 3! 
1CV CH. H.C! 1G 
3 2/7 \w No 3 nee NG 4? 
H,C—C C —CH, 
H, H, H, He H, 
Cyclopentanespiro- Cyclohexanespirocyclo- 
cyclobutane pentane 

H, 
C—CH, 
via 2' 3° 
Fi3Cy 
Ne 
C—CH, 
Hz 


2H-Indene-2-spiro-1’-cyclopentane 


42.2 (Alternate to A-41.3).—Rule A-41.3 applies also with appropriate different numbering where 
nomenclature is according to Rule A-42.1, but the spiro-junction has priority for lowest numbers over 
unsaturation. 


Example: aX fF 


H.C nC fie 


sf YOu, 
He H, H, 
2-Cyclohexenespiro-(2’-cyclopentene) 





42.3 (Alternate to A-41.5).—The nomenclature of Rule A-41.5 is applied also to monocyclic com- 
ponents with identical saturation, the spiro-union being numbered 1. 





Examples: H, H, H. H, H. 
END ipa RA / 
3 2 2h *3" 32 
H.C, i1Cy 4'CH. H.2Cs 1Cv xX 
oe eee YY We 
H, iH. H, H, H, H, H, leis 
Spirobicyclohexane but 2-Cyclohexenespiro- 


(3'-cyclohexene) 


42.4 (Alternate to A-41.6 and A-41.7).—Polycyclic compounds containing more than one spiro atom 
are named in accordance with Rule A-42.1 starting from the senior! end-component irrespective of 


whether the components are simple or fused rings. 
Examples: e) 4 
f 
H, H H, H H, H y 
Co” Coan nee aa 
VE NO ai eg linia HiCy CHa 
H.C! iCy 3Cw CH, A ae: 
é Sa cag WN a HC? CH» 
H.C® 8CH, C C—C 


vA 
‘s a Hp H, H, a BS 
H, H, i eS 


Cycloéctanespirocyclopentane-3’-spirocyclohexane _F luorene-9-spiro-1’-cyclohexane-4’-spiro-1'’-indene 


(1) ‘‘Seniority” in respect to spiro compounds is based on the principles: (i) an aggregate is senior to a monocycle; (ii) of 
aggregates, the senior is that containing the largest number of individual rings; (iii) of aggregates containing the same number 
of individual rings, the senior is that containing the largest ring; (iv) if aggregates consist of equal number of equal rings the 
senior is the first occurring in the alphabetical list of names. 


Chemical Abstracts follows Rule A-41 instead of this alternate Rule. 
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Hydrocarbon Ring Assemblies 
A-51 


51.1.—Two or more cyclic systems (single rings or fused systems) which are directly joined to each 
other by double or single bonds are named ‘‘ring assemblies’ when the number of such direct ring junc- 
tions is one less than the number of cyclic systems involved. 


Examples: H, H, 
H.2C—C C—CH, 
A va 
C=C 
CO as 
H.2C—C C—CH, 
He H, 


Ring assemblies 


a 


Fused polycyclic system 





A-52 


52.1.—Assemblies of two identical cyclic hydrocarbon systems are named in either of two ways: (a) by 
placing the prefix ‘‘bi-”’ before the name of the corresponding radical, or (b) for systems joined by a single 
bond by placing the prefix ‘‘bi-’”’ before the name of the corresponding hydrocarbon. In each case, the 
numbering of the assembly is that of the corresponding radical or hydrocarbon, one system being assigned 
unprimed numbers and the other primed numbers. The points of attachment are indicated by placing the 
appropriate locants before the name. 


Examples: H.C CH, 





ae ae (OO 


1,1’-Bicyclopropyl 1,1’-Bicyclopentadienylidene 
or 1,1'-Bicyclopropane 


52.2.—If there is a choice in numbering, unprimed numbers are assigned to the system which has the 
lower-numbered point of attachment. 


Example: eo or 
LO s 


1,2’-Binaphthyl 
or 1,2’-Binaphthalene 


52.3.—If two identical hydrocarbon systems have the same point of attachment and contain sub- 
stituents at different positions, the locants of these substituents are assigned according to Rule A-2.2; 
for this purpose an unprimed number is considered lower than the same number when primed. Assemblies 
of primed and unprimed numbers are arranged in ascending numerical order. 


Examples: aa meaty ae ss ae CH.—CH; 
| 
H; 
2,3,3',4',5/- 2-Ethyl-2'- 
Pentamethylbipheny] propylbiphenyl 
(not 2’,3,3',4,5- 
Pentamethylbipheny]) 
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52.4.—The name “biphenyl” is used for the assembly consisting of two benzene rings: 


Bipheny] 


A-53 


53.1.—Other hydrocarbon ring assemblies are named by selecting one ring system as the base com- 
ponent and considering the other system as substituents of the base component. Such substituents are 
arranged in alphabetical order. The base component is assigned unprimed numbers and the substituents 
are assigned numbers with primes. 

53.2.—The base component is chosen by considering these characteristics in turn until a decision is 


reached: 
(a) The system containing the larger number of rings. 


Examples: C or 


2-Phenylnaphthalene 





H, H; H, 
os oo 
oye 2 23 Aa 3 
Hoe wen, SEES 2 
a wr H 
mee 
H: He 


4-Cycloéctyl-4’-cyclopentylbiphenyl 
(b) The system containing the larger ring. 


Examples: ~~ 
( Yrerd 
\i4 Sa 


2-(2'-Naphthy])azulene 
Hy B sO Hy 
[on (a) 
3 ” 
H.C “CH: 


1,4-Dicyclopropylbenzene 
or p-Dicyclopropylbenzene 





(c) The system in the lowest state of hydrogenation (see also 53.3 of this rule). 
Example: He H. 


H. He 
Cyclohexylbenzene 


(d) The order of ring systems as set forth in the list of Rule A-21.1. 
53.3.—Compounds covered by 53.2(c) of this rule may also be named as hydrogenation products 
according to Rule A-23. 


Example: C=O —C 
VES fi ~ 
RAN gee v 4#CH, 


oy +8 8 by 
\s / \r of 
1,2,3,3’,4,4’-Hexahydro-1,1’-binaphthyl 
The name of the second example in (a) which contains as a base component the ring assembly ‘‘biphenyl”’ indicates that the 


word system as used here includes ring assemblies as base components. 
Chemical Abstracts does not use primed numbers with the groups which may be considered as substituent groups expressed 
as prefixes and attached to the name of the base component, Examples: 2-(2,4-dichlorophenyl)naphthalene; 2(2-naphthyl)- 


azulene. 
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A-54 


54.1.—Unbranched assemblies consisting of three or more identical hydrocarbon ring systems are 
named by placing an appropriate numerical prefix before the name of the hydrocarbon corresponding 
to the repetitive unit. These numerical prefixes are used: 











3. ter- 5. quinque- 7. septi- 9. novi- 
4. quater- 6. sexi- 8. octi- 10. deci- 
Example: ie 
H.C, yal ees 
ae —C*—+C— i 
VAG 
HC zB CH, 
Tercyclopropane 


54.2.—Unprimed numbers are assigned to one of the terminal systems, the other systems being primed 
serially. Points of attachment are assigned the lowest numbers possible. 


H, 
C 


; 4" 
Examples: 


OS 4 a61ae: Nei 
«) y/ a we H, H, H, 
7’ 64 


C—C C—CH 
2,1':5',2’’:6 ,2’”’-Quaternaphthalene We St AN hs 
. : H.C! 1CH—CH! 4‘CH. 
5 6 6’ WA 
wey Glas 
H. H. H, H. 


1,1’:3’,1/’-Tercyclohexane 


54.3.—As exceptions, unbranched assemblies consisting of benzene rings are named by using the 
appropriate prefix with the radical name “‘phenyl.”’ 


Examples: 


OO.) © 


p-Terphenyl m-Terpheny] 
or 1,1':4’,1’-Terphenyl or 1,1’:3’,1'’-Terpheny] 


Cyclic Hydrocarbons with Side Chains 
(Note: cf. Rules A-12 and A-13) 
A-61 


61.1.—Hydrocarbons more complex than those envisioned in Rule A-12, composed of cyclic nuclei and 
aliphatic chains, are named according to one of the methods given below. Choice is made so as to provide 
the name which is the simplest permissible or the most appropriate for the chemical intent. 


61.2.—When there is no generally recognized trivial name for the hydrocarbon, then (1) the radical 
name denoting the aliphatic chain is prefixed to the name of the cyclic hydrocarbon, or (2) the radical 
name for the cyclic hydrocarbon is prefixed to the name of the aliphatic compound. Choice between these 
methods is made according to the more appropriate of the following principles: (a) the maximum number 


of substitutions into a single unit of structure; (b) treatment of a smaller unit of structure as a substituent 
into a larger. 


61.3.—In accordance with the principle (a) of 61.2 of this rule, hydrocarbons containing several chains 
attached to one cyclic nucleus generally are named as derivatives of the cyclic compound; and com- 


pounds containing several side chains and/or cyclic radicals attached to one chain are named as deriva- 
tives of the acyclic compound. 
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Examples: CH; 


So ad 
~ 2 


2-Ethyl-1-methylnaphthalene Diphenylmethane 


€ \-cucu.cncncu<_Y 


1,5-Diphenylpentane 
CH; CH; 


2,3-Dimethyl-1-phenyl-1-hexene 


61.4.—In accordance with principle (b) of 61.2 of this rule, a hydrocarbon containing a small cyclic 
nucleus attached to a long chain is generally named as a derivative of the acyclic hydrocarbon; and a 
hydrocarbon containing a small group attached to a large cyclic nucleus is generally named as a derivative 
of the cyclic hydrocarbon. 
Examples: cH CHa.cH.cH.cH.cH.cH.—¢ 
1-Phenylhexadecane 
CH(CHs).cH.cH.cH.cH=cH—( 


1-Phenyl-1-hexadecene 
CH; 
CH,CHOHCH,CH,CH, 
1 2 3 4 5 
ae 
Ss AN 
9-(1,2-Dimethylpenty])- 7-(3-Phenylpropyl)- 
anthracene benz[aJanthracene 





61.5.—Recognized trivial names for composite radicals are used if they lead to simplifications in naming. 


Examples: 
cu{_\—cu, 
bu, 


CH,.CH.CH CH 
gO-Oss*O= 

Zs 
1-Benzylnaphthalene 1,2,4-Tris(3-p-tolylyropyl) benzene 


Terpene Hydrocarbons 
Owing to long-established custom, terpenes are given exceptional treatment in these rules. 


A-71. Acyclic Terpenes! 


71.1.—The acyclic terpene hydrocarbons are named in a manner similar to that used for other un- 
saturated acyclic hydrocarbons when pure compounds are involved. 


Example: CH; ‘ig 
CH;—C=CH—CH.—CH,.—C—CH=CH, 
8 “ 6 5 4 3 2 1 
7-Methy1-3-methylene-1,6-octadiene 


A-72. Cyclic Terpenes 


72.1.—The following structural types with their special names and special systems of numbering 
are used as the basis for the specialized nomenclature of monocyclic and bicyclic terpene hydrocar- 
bons. The name ‘‘bornane”’ replaces camphane and bornylane; ‘‘norbornane”’ replaces norcamphane and 
norbornylane. 


(1) For a more complete discussion of terpene nomenclature see ‘‘Nomenclature for Terpene Hydrocarbons,’’ Advances in 
Chemistry Series No. 14 (American Chemical Society). 
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Fundamental terpene types: ‘ H,; if H; 
CH 
1 ri 
H.C, 2CH» H.C, sCH 
=p ey H, 2 jos 
a Cte 
CH C 
ae ae 
H;C CH; H.C CH; 
9 10 8 9 
I II 
Menthane (p-form) Thujane 
CH; 
10} 
CH 
3 NG 
H.C? Wel 
| 
H;3C HC, sCH, 
Bg MARL 
C——C 
SS H 
H3C 
woe Ill 
Carane 
CH; CH; 
10} 10 
H C 
HC CH, H.Cé 2CH, 
1 3 
H;C H;C—C-CH; 
BN CH, ey ies 
Ce 1 sCH» H.C; 3CH. 
ve ree Sal 
H;3;C 5 eae! v4 
2 C C 
H H 
IV V 
Pinane Bornane 
Nor-structures: 
H. H, H 
C C Cc 
3 , ST DN 
H,C? ICH, HC\ 3CH, H.C® 2CH, 
| | | 3CH2| | 7CH,| 
HC, s>CHe H.C, sCHe H.C; 3CH2 
ee 6 Lhe Se 
H.C C Cc C 
H H H 
VII VIII 
Norbornane 


Norpinane 


Norcarane 
A-73. Monocyclic Terpenes 


73.1.—Menthane Type: Monocyclic terpene hydrocarbons of this type (ortho, meta, and para isomers) 

are named menthane, menthene, menthadiene, etc., are given the fixed numbering of menthane (Formula 

I). Such compounds substituted by additional alkyl groups are named in accordance with Rule A-11. 
7CH3 


Examples: 7CH3 7CHs ) 
| 
H C Cc 
IN. ; 1 vA 1 
sai vee CHa H2Cé 2CH H:C* ee 
La | | 
HC,  ,CH—CH H.C, ,CH; H.C; CH» 
4 we wa 4 
2 CH; CH i 
2 10 
bu C 
ye na 
H;C CH; H3C CH; 
9 10 9 10 
m-Menthane l-p-Menthene 1,4(8)-p-Menthadiene 
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73.2.—Tetramethyleyclohexane Type: Monocyclic terpene hydrocarbons of this type are named sys- 
tematically as derivatives of cyclohexane, cyclohexene, and cyclohexadiene (see Rule A-11). 


Examples: H;C CH; CH; CH; 
C 


is oN 1 
H.Cé %CH—CH; HAC Nc—on, HCHO Jou 


Hib, cH_cH, HAG, tseaete et on 


Nive Sy CH: BELOW, «7 
C C C 
Hy He H 
1,1,2,3- 1,2,3,3- 1,5,5,6- 
Tetramethyl- Tetramethyl- Tetramethyl- 
cyclohexane cyclohexene 1,3-cyclohexadiene 


A-74. Bicyclic Terpenes 


74.1.—Bicyclic terpene hydrocarbons having the skeleton of Formula II or this skeleton and additional 
side chains except methyl or isopropyl (or methylene if one methylene group is already present) are named 
as thujane, thujene, thujadiene, etc., and are given the fixed numbering shown for thujane (Formula II). 
Other hydrocarbons containing the thujane ring-skeleton are named from bicyclo[3.1.0]hexane and are 
given systematic bicyclo numbering (cf. Rule A-31). 


Example: CH: CH, a 
be ae BR 
HAC. ‘ou HO? 
HAC? ." wae ra His va 
oe bu 
H.C” ‘on, H;C oH, ue CH; 
4(10)-Thujene 1-Isopropyl-2,4- 5-Isopropyl- 


dimethylenebicyclo- bicyclo[3.1.0)hex- 
(3.1.0Jhexane 2-ene 


74.2.—Bicyclic terpene hydrocarbons having the skeleton of Formula III, IV, or V and additional side 
chains except methyl (or methylene if one methylene group is already present) are named, respectively, as 
carane, carene, caradiene, etc.; pinane, pinene, pinadiene, etc.; bornane, bornene, bornadiene, etc. They 
are given, respectively, the fixed numbering shown for carane (Formula III), pinane (Formula IV), and 
bornane (Formula V). Other hydrocarbons containing the ring-skeleton of carane, pinane, or bornane are 
named, respectively, from norcarane (Formula VI), norpinane (Formula VII), or norbornane (Formula 
VIII). These names are preferred to those from bicyclo [4.1.0]heptane, bicyclo[3.1.1)heptane, or bicyclo 
(2.2.1Jheptane. The nor-names are given systematic bicyclo numbering (cf. Rule A-31). 





Examples: CH; CH, CH; 
10 H “t 10 
( A oe < H 
Jp 3 3 2 2 
Hot Nou, Hot Nox HC 3CH = Re ae 
H;C. CH,|| 3 2 
uc, OH; nd, CH SO, ik by 1 LOCH, 
SN eae ae AY, aa ae ine SAE 
H;C~ ? H H;C~ 7 H H 
9 
2-Carene 7,7-Dimethy]l- 2(10),3-Pinadiene 4-Methylenepinane 
2,4-norcaradiene 
CH; CH=CH, 
H Ie 
4 ISN 
HACe Nou; HO. 3CH 
“ Loa CH, 
6 H—CH; ea 6 q 4 Hp 
H SONS 7 a bis 1s Og ENG a 
C 
H, ad 7 H 
shiva Renaes 6,6-Dimethy]-2- 
methylnorcarane vinyl-2-norpinene 
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CH; 
10 H H 
C A 
1 ve 1 1 
ra vs BS gos: vs 
Hct 2CH H.C 2C H.Cé 2C—CH; 
| HjC_C=CH; | CH, | CH; | HO one | 
7 
H.C; 3CH ae 3CH» eoeke ae 
X vA 
Se ie a * ve 
é ‘G ‘NG 
H H ie 
2-Bornene 2,2-Dimethylnorbornane 2,7,7-Trimethy1l-2-norbornene 


74.3.—The name ‘‘camphene”’ is retained for the unsubstituted compound 2,2-dimethyl-3-methylene- 
norbornane. 
H 
C 


GAPS CR 
HCom|h.20 

‘ 70H.| ~CH; 
er ei oy ea Sere ob 








4 


H 
Camphene 


A-75. Terpene Radicals 


75.1.—Simple acyclic hydrocarbon terpene radicals are named and numbered according to Rule A-=3.5. 
The trivial names geranyl, neryl, linalyl and phytyl are retained for the unsubstituted radicals. 


75.2.—Radicals derived from menthane, pinane, thujane, carane, bornane, norcarane, norpinane, and 
norbornane are named in accordance with the principles set forth in Rules A-1.2 and A-11.4 except that 
the saturated radicals of pinane are named pinanyl, pinanylene, and pinanylidene. The numbering of 
the hydrocarbon is retained and the point or points of attachment, whether in the ring or side chain, 
are given numbers as low as is consistent with the fixed numbering of the hydrocarbon. 











Examples: 10 
CH; CH; HC— 
7 10 
H 
ON IN 4 
H.C. 2CH HC, 3CH— H.C; sCH 
b b H;C_ | SCH,| 
Hz = s3CHe > 6 ‘CHy H.C, SCHe 
Of HO (NY ¢ 
9 H b 
fa a 
H;C CH; H;C CH; 
9 10 8 9 
1-p-Menthen-8-y] 3-Pinanyl 4(10)-Thujen-10-yl 
HC= 
b H 
C 
xP. oe iP 
8 HC. 3CH HC8 2CH— 
HsC_ | CH; d CH, 
6 "| 4CHe HC; ‘| sCHe 
H:07~ A va 4 
H H 
2-Pinen-10-ylidene 5-Norbornen-2-yl 


N A eras not named in Rules A-75.1 and A-75.2 are named as described in Rules A-11 and 
-31.4. 
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B. FUNDAMENTAL HETEROCYCLIC SYSTEMS 


B-1. Extension of Hantzsch-Widman System 


1.1.—Monocyclic compounds containing one or more hetero atoms in a three- to ten-membered ring 
are named by combining the appropriate prefix or prefixes from Table I (eliding ‘‘a’’ where necessary) 
with a stem from Table II. The state of hydrogenation is indicated either in the stem, as shown in Table 
II, or by the prefixes ‘‘dihydro-,” ‘‘tetrahydro-,”’ etc., according to Rule B-1.2. 


TABLE [ 

Element Valence Prefix 
Oxygen II Oxa 
Sulfur II Thia 
Selenium II Selena 
Tellurium II Tellura 
Nitrogen Ill Aza 
Phosphorus Ill Phospha* 
Arsenic Ill Arsa® 
Antimony Ill Stiba* 
Bismuth III Bisma 
Silicon IV Sila 
Germanium IV Germa 
Tin IV Stanna 
Lead IV Plumba 
Mercury ut Mercura 


2 When immediately followed by ‘‘in-” or “‘-ine,” ‘“‘phospha-” should be replaced by ‘“‘phosphor-,” “‘arsa-”’ should be replaced 
by ‘‘arsen-”’ and ‘‘stiba’’ should be replaced by “‘antimon-’’. 

“Bora’’ for boron is used frequently. Chemical Abstracts has placed boron with the valence of III between lead and mercury 
in Table I. This table shows the valence of tin and lead as IV instead of II (a correction of a typographical error). 


TABLE II 
No. of members Rings containing nitrogen Rings containing no nitrogen 
in the ring Unsaturation¢ Saturation Unsaturation® Saturation 
3 -irine -iridine -irene irane? 
4 -ete -etidine -ete -etane 
3S -ole -olidine -ole -olane 
6 -ine? ¢ -ine? -ane? 
7 -epine ¢ -epine -epane 
8 -ocine e -ocin -ocane 
9 -onine e -onin -onane 
10 -ecine e -ecin -ecane 


2 Corresponding to the maximum number of non-cumulative double bonds, the hetero elements having the normal valences 
shown in Table I. % For phosphorus, arsenic, antimony, see the special provisions of Table I. ¢ Expressed by prefixing ‘‘per- 
hydro”’ to the name of the corresponding unsaturated compound. 4% Not applicable to silicon, germanium, tin and lead. In 
this case, ‘‘perhydro-’’ is prefixed to the name of the corresponding unsaturated compound. © The syllables denoting the size 


of rings containing 3, 4 or 7-10 members are derived as follows: “‘ir’’ from tri-, ‘‘et’’ from tetra, ‘‘ep’’ from hepta, ‘‘oc’’ from 
octa, ‘‘on’’ from nona, and ‘‘ec’’ from deca. 


Examples: N 
Bf 
be 
H HC’ 2CH. 
O N d | 
y 1 eS a a Hos 3CH 
ie NG ‘ll 
eS CH. 1g {Cll HC—CH 
Oxirane Aziridine 2H-Azepine 


1.2.—Heterocyclic systems whose unsaturation is less than the one corresponding to the maximum 
number of noncumulative double bonds are named by using the prefixes ‘‘dihydro-,”’ ‘‘tetrahydro-,”’ etc. 

In the case of 4- and 5-membered rings, a special termination is used for the structures containing one 
double bond, when there can be more than one noncumulative double bond. 


No. of members 


of the partly saturated Rings containing Rings containing 
rings nitrogen no nitrogen 
4 -etine -etene 
5 -oline j -olene 
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Examples: He 
Si 
A ~ 
NH—AsH veh Sie. 
iF il aes 
H=CH C= CH 
1,2-Azarset-3-ine 3-Silolene 


1.3.—Multiplicity of the same hetero atom is indicated by a prefix “di,” ‘“‘tri-,” etc., placed before the 
appropriate ‘‘a’’ term (Table I). 
Example: dex 
HCs 2CH 
| 


| | 
Ns N 


IVS 
CH 
1,3,5-Triazine (or s-Triazine) 
1.4.—If two or more kinds of ‘‘a”’ terms occur in the same name, their order of citation is by descending 


group number of the Periodic Table and increasing atomic number in the group as illustrated by the 
sequence in Table I. 








Examples: wane won 
1 
H.C5 28 ali ca 
4 3 
nd —_‘bu, Het 
1,2-Oxathiolane Thiazole 
1.51.—The position of a single hetero atom determines the numbering in a monocyclic compound. 
Example: ee e 
BSS 
HC8 2CH 
| 
nor odes 
HC, hon 
eZ 
H 
Azocine 


1.52.—When the same hetero atom occurs more than once in a ring, the numbering is chosen to give 
the lowest locants to the hetero atoms. 


Example: N 
1 


A, oS 
HCé  %N 
at, 0H 

rate 


1,2,4-Triazine (or as-Triazine) 


1.53.—When hetero atoms of different kinds are present, the locant 1 is given to a hetero atom which is 
as high as possible in Table I. The numbering is then chosen to give the lowest locants to the hetero atoms. 


Examples: Ss Ss 
a 1 oe 1 os 
H,Cé Yn HC’ | ONH 
N; cn Ss; én 
Sar S77 
C C 
H H 
6H-1,2,5-Thiadiazine 2H,6H-1,5,2-Dithiazine 
(not 2,1,4-Thiadiazine) (not 1,3,4-Dithiazine) 
(not 1,3,6-Thiadiazine) (not 1,3,6-Dithiazine) 
(not 1,5,4-Dithiazine) 
The numbering must begin with the The numbering must begin with a 
sulfur atom, This condition eliminates sulfur atom. The choice of this atom is 
2,1,4-thiadiazine. Then the nitrogen determined by the set of locants which 
atoms receive the lowest possible locant, can be attributed to the remaining 
which eliminates 1,3,6-thiadiazine. hetero atoms of any kind. As the set 


1,2,5 is lower than 1,3,4 or 1,3,6 or 1,5,4 
in the usual sense, the name is 1,5,2- 
dithiazine. 
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B-2. Trivial and Semi-trivial Names 
2.11.—The following trivial and semi-trivial names constitute a partial list of such names which are 
retained for the compound and as a basis of fusion names. They are arranged in the inverse order of the 
precedence prescribed in Rule B-3. The names of the radicals shown are formed according to Rule B-5. 


Parent Compound Radical Name 





N) N) H H 
(1) = 
(ca I (2 N cy 
Thiophene Thieny! (2-shown) li al | Gan | 
S Pyrrole Pyrroly] 
(2) he a > 3 (3- shown) 
a Qf ' 
Benzo[b]thiophene Benzo[b]thienyl (18) aS Me 
(replacing thianaphthene) (2-shown) |, 3N I N 
Imidazole Imidazolyl 
ane. > O} T (2- shown) 
eo Neal 
14 H | 
Naphtho[2,3-b]thiophene | Naphtho[2,3-b] (14) N. Nag 
(replacing thiophanthrene) a (2-shown) f s a) ( \ 
4 ll 
ag 1 ae} Pyrazole Pyrazolyl 
(4) | (1- shown) 
SS 
N N. 
ae eel rustintesceh (2-shown) ( l = 
(15) Luh oe 
O O ip Za 
(5) ( 1 7 [ 7 Pyridine oe ' 
43 - Shown 
-sh 
Furan Furyl (3-shown) N N 
1 ~~ 
(6) cH, Ou, (16) 28 | 
fie | Se 2 
SY Z N N 
Pyran Pyranyl Pyrazine Pyrazinyl 
(2H-shown) (2H-Pyran-3-yl shown) ¥ ~ 
I~ AO A~Z~O 17) e 'S = 
(7) ees iy ee kN | ZN 
Pyrimidine Pyrimidinyl 
Isobenzofuran Isobenzofuranyl (1-shown) (2-shown) 
O 
CH: ~~ <CH, “ay Nw 
(8) 3 18 | 3 | 
iY 4 (18) vie is 
Chromene Chromeny] Pyridazine Pyridazinyl 
(2H- : ag Sea ay shown) (3- shown) 
Z3~F1 Fa 
(a9) kf i i) 
(9) Qe Nt SON 
Ly Indolizine inaaliana) 
-shown 
aan 1 a foe u 
2- shown 4 AA~ NH Om Z7~N— 
Ger er (er ee 
(10) BOO Isoindole Isoindolyl 
See (2- shown) 
Ph thiin ie ttiattainy| N N 
choot (2- shown) as 5 aS 
(21) 3 
N ING =a Gls F > OHs 
(11) ¢ ; Hi Hy (g CH 3H-Indole 3H-Indolyl 
be eau e (3H-Indol-2-yl shown) 
2H-Pyrrole 2H-Pyrro 


(2H-Pyrrol- Bal licen) 


(1) Denotes exceptions to systematic numbering. 
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(22) 


(23) 


(24) 


(25) 


(26) 


(27) 


(28) 


(29) 


(30) 


(31) 
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Parent Compound 


H 


N 
1D 
: 


Indole 


H 


ASN 
lo al 


1H-Indazole 





Purine! 


GaN? 2 
we Ns 
re 
He 


4H-Quinolizine 


N 
NAA a 
ks oN 

3 
N 


Radical Name 


| 
ei) 
On 
Indolyl 
(1- shown) 


H 
N 


eat 


Indazolyl 
(1H-Indazol-3-yl shown) 


H 
N 
NAY 7 
ets 
S 7—_N 
N 
Purinyl! 
(8= shown) 


A ane 
Lu NS , 
H 


4H-Quinoliziny] 
(4H-Quinolizin-2-yl shown) 


7% | NN Oo SN 
Se Ky See 
Isoquinoline Isoquinolyl 
(3- shown) 
N N 
A 1S Ze 
Wy Z 
Quinoline Quinolyl 
(2- shown) 
| 
Fellege any 
NN NN 
Phthalazine Phthalazinyl 
(1- shown) 

Noe Ni NewaN 
ell 1S a vi Ss 
VAY Se 

Naphthyridine Naphthyridiny] 
(1,8- shown) (1,8-Naphthyridin-2-y] 
shown) 

N N 
mo “sy 
WSN a ly 

N 


Quinoxaline 


Quinazoline 


Quinoxalinyl 
(2- shown) 


N 
Orr 
S ZN 
Quinazolinyl 
(2- shown) 


(32) 


(33) 


(34) 


(35) 


(36) 


(37) 


(38) 


(39) 


(40) 
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Parent Compound 


N ~ 
AS 
a) 
Cinnoline 
Nv N 
oS 8 1 
Pteridine 


N 
Cr SS tS 
6 | 4a, 3 
we C 47 


H 
4a H-Carbazole! 


Radical Name 


AN 

eS 
Cinnolinyl 
(3- shown) 


N- N 
ae = 
ae 
SANZN 
N 

Pteridiny] 
(2- shown) 


N 
@ C 
H 


4aH-Carbazolyl! 


SS 
A 


(4a H-Carbazol-2-yl shown) 


ote oft 


Carbazole? 


H 
“ee S| NN 
gy tol 


B-Carboline 


O 
CL 
WAN 


Phenanthridine 





Carbazolyl! 
(2- shown) 


H 
engl 


8-Carbolinyl 
(6-Carbolin-3-yl shown) 


or 

a S 

SS ZN 

Phenanthridinyl 
(3- shown) 


orn A na aa 
VN ~~ Z 


Acridine! 


5 


Fo 
ie 6s 


Phenanthroline 
(1,7- shown) 


Acridinyl! 
(2- shown) 


| 
HN-NN 


| ind 
= 
SS 
Perimidiny] 
(2- shown) 


NZ )~ 
ei 
SN 
N 


Phenanthrolinyl 
(1,7-Phenanthrolin-3-y] 
shown) 
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Parent Compound 


» C80 


Radical Name 


N 
CO « 
SOS ZA 

N 


(46) 


Phenazine Phenazinyl 
(1- shown) 
As As 
Ai SS ONS (45) 
(42) ce 10 l i } C J = 
We SS 17 SS Sy ZA 
Phenarsazine Phenarsazinyl 
(2- shown) 
N) 
(43) an ~N 
all Ena 
Tsothiazole Isothiazolyl 
(3- shown) 


(47) 


Chemical Abstracts uses 2H-1-benzopyran instead of chromene, 


and 9H-pyrido[3 ,4-b]indole instead of 8-carboline. 


Parent Compound 


Radical Name 


eee ae vO 
ee: 
S) 


Phenothiazine 


cy 


Isoxazole 


Furazan 


H 


ee 
(2- shown) 


O 


Ci 


Isoxazolyl 
(3- shown) 


n-.n 
|__| 
Furazanyl 
(3- shown) 


H 
COCO OO 
Cia SF 
O 


Be a 


Phenoxazinyl 
(2- shown) 


B-2.12.—The following trivial and semi-trivial names are retained but are not recommended for use in 
fusion names. The names of the radicals shown are formed according to Rule B-5. 


H. H, 
oe ic) 
(1 
S6-CHe ee 
Hz H. 
Isochroman Isochromanyl 
(3- shown) 
(2) C1 Tak O.oH, 
43 -CH 
Dye CH, arg CHz 
H, He 
Chroman Chromanyl 
(7- shown) 
H H 
N mS 
es 
(3) H.C® 2CH, ‘i CH— 
Ht! bu, H.C bu, 
Pyrrolidine Pyrrolidinyl 
(2- shown) 
H H 
(4) HC =e 
.C— H.C 
Pyrroline Pyrrolinyl 
(2- shown’) (2-Pyrrolin-3-yl! shown) 


Parent Compound 





Radical Name 








(1) The ‘‘2-’’ denotes the position of the double bond. 
(2) The ‘‘3-’’ denotes the position of the double bond. 


(3) For 1-piperidyl use piperidino. 


(6) 


(7) 


Parent Compound 


H 
N 


1 


die 
H;C* “40H, 


Ht! 





Imidazolidine 


H 


1 


VSS 
H.C; 2CH 


H, 4 3 | 
Imidazoline 
(2- shown!) 


H 
N 


1 





ie: 





if 
H.C-\NH 
Ja 3| 


Pyrazoline 
(3- shown?) 


2=NH 


He! du, 
Pyrazolidine 


Radical Name 
H 
N 
HC Now 
Ht hn 


Imidazolidinyl 
(2- shown) 





jas 
—HC N 
Imidazolinyl 





(2-Imidazolin-4-yl! shown) 


x 
na va 
He du, 


Pyrazolidiny] 
(1- shown) 





H 
H.C Nn 
| 


Pyrazolinyl 
(8-Pyrazolin-2-yl? shown) 
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Parent Compound 


Radical Name 


Parent Compound 





Radical Name 


H H H; eB 
a oe AYSNH ASH 
H.C® *CH, H.C CH— (12) ales had 
(9) | Lot sie Gh cong 
H.C; 3CH, H, H, Tsoindoline Isoindoliny] 
Vas (1- shown) 
2 N 
H, He 1! 
Piperidine Piperidyl? 
(2- shown) H.C* 7CH.°*CH, H.C CH, CH— 
H | (13) | | b b | 
N N H.C; sCHs 3CH, Hz H, CH; 
men a 
H.Cé  3CH, H.C CH, ang i b 
(10) H.C; y H, ae H, H H 
4 Quinuclidine Quinuclidiny] 
N N (2- shown) 
H H “2 a 
Piperazine Piperazinyl 1\ aes 
(1- shown) ce et HAC CH, 
(14) 
N i‘ Hits 3CH2 H.C bu 
a CY a ae ‘G : 
—CH, —CH, H H 
Indoline Indolinyl Morpholine Morpholinyl! 
(1- shown) (3- shown) 
B-3. Fused Heterocyclic Systems 
3.1.—‘‘Ortho-fused”’ and ‘‘ortho- and peri-fused”’ ring compounds containing hetero atoms are named 


according to the fusion principle described in Rule A-21 for hydrocarbons. The components are named 
according to Rules A-21, B-1 and B-2. The base component should be a heterocycle. If there is a choice, 


the base component should be, by order of preference: 


(a) A nitrogen-containing component. 


Example: 


ey 
ie 
A 


Benzo[hjisoquinoline 
not Pyrido[3,4-a]naphthalene 


(b) A component containing a hetero atom (other than nitrogen) as high as possible in Table I. 
Example: ee O 
5 2 
le. Ih a 
Thieno[2,3-b]furan 
not Furo[2,3-b]thiophene 


(c) A component containing the greatest number of rings. 
ny) 
AA ON 
10 | 
Ch 


H 


7H-Pyrazino[2,3-c]ecarbazole 
not 7H-Indolo[3,2-f]quinoxaline 


Example: 





(d) A component containing the largest possible individual ring. 


0. 
67S ‘SCH: 
apar 
O 


2H-Furo[3,2-b]pyran 
not 2H-Pyrano[8,2-b]furan 


Example: 





(1) For 4-morpholinyl use morpholino. C-38 


DEFINITIVE RULES FOR NOMENCLATURE OF ORGANIC CHEMISTRY 


(e) A component containing the greatest number of hetero atoms of any kind. 


Example: 
NAN 1S 
ean | 
ON IZ 
He 


5H-Pyrido[2,3-d][1,2]oxazine 
not [1,2]Oxazino[4,5-b] pyridine 


(f) A component containing the greatest variety of hetero atoms. 


H 
Nee NS 
£ si sls a 


Examples: 


1H-Pyrazolo[4,3-dloxazole 4H-Imidazo[4,5-d]thiazole 
not 1H-Oxazolo[5,4-c]- not 4H-Thiazolo[4,5-d]- 
pyrazole imidazole 


(g) A component containing the greatest number of hetero atoms first listed in Table I. 


DPR 
Achy 


Selenazolo[5,4-f]benzothiazole! 
not Thiazolo[5,4-f]benzoselenazole 


Example: 


(1) In this example the hetero atom first listed in Table I is sulfur and the greatest number of sulfur atoms in a ring is one. 


(h) If there is a choice between components of the same size containing the same number and kind of 
hetero atoms choose as the base component that one with the lower numbers for the hetero atoms before 
fusion. 


Example: 


Pyrazino[2,3-d|pyridazine 


3.2.—If a position of fusion is occupied by a hetero atom, the names of the component rings to be fused 
are so chosen as both to contain the hetero atom. 
Example: N S 
A 7 y aa “a 
f aah 


Imidazo[2,1-b]thiazole 


3.3.—These contracted fusion prefixes may be used: furo, imidazo, isoquino, pyrido, pyrimido, quino 
and thieno. 





Examples: rs 1 Ss 
ZA SNH 
ge een 
SS SN SS 
Furo[3,4-c]cinnoline 4H-Pyrido[2,3-c]earbazole 


3.4.—In peripheral numbering of the complete fused systems, the ring system is oriented and numbered 
according to the principles of Rule A-22. When there is a choice of orientations, it is made in the following 
sequence in order to: 


(a) Give low numbers to hetero atoms. 


vy LTS “ > ae SSCH, 
A 5 ~4 i) HN? | % 
Benzo[b]furan Cyclopenta|[b]pyran 4H-(1,3]Oxathiolo- 


([5,4-b]pyrrole (N.B. 
1,3,4 lower than 1,3,6) 


Examples: 
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(b) Give low numbers to hetero atoms in order of Table I. 


Ss 
f Wo 


Thieno(2,3-b]furan 


Example: 


(c) Allow carbon atoms common to two or more rings to follow the lowest possible numbers (see Rules 
A-22.2 and A-22.3). [A hetero atom common to the two rings is numbered according to Rule B-3.4(e).] 


ane N. ana ex’s 
8 3 7 2 
v— 2 o si ei J or ls °N =e! 


Imidazo[1,2-5][1,2,4]triazine 
(or Imidazo[1,2-b]-as-triazine) 


Examples: 


In a compound name for a fusion prefix (i.e., when more than one pair of brackets is required), the 
points of fusion in the compound prefix are indicated by the use of unprimed and primed numbers, the 
unprimed numbers being assigned to the ring attached directly to the base component, thus 


N N 
4 242° 
3 


N 
( 1S Ns ila N es t Zi0N ERG 
no 
8 w 6a aan we S7 NG 5 
Pyrido[1’,2’:1,2]imidazo- 
[4,5-b]quinoxaline 
F10 Ze ZN 
oren|: i 
Sw7 5 
cc: ney 
or 3 
LiF kgs iA 


(d) Give hydrogen atoms lowest numbers possible. 


es : "eH, 
ae Feu igh 


4H-1,3-Dioxolo[4,5-dlimidazole 








(e) The ring is numbered as for hydrocarbons but numbers are given to all hetero atoms even when 
common to two or more rings. Interior hetero atoms are numbered last following the shortest path from 
the highest previous number. 


B-4. ‘fa’? Nomenclature 


4.1.—Names of heterocyclic compounds also may be formed by prefixing “‘a’’ terms (see Table I of 
Rule B-1.1) to the name of the corresponding homocyclic compound. The letter ‘‘a’’ should not be elided. 
There are two methods of applying this principle: 


4.1(a). Stelzner Method.—In this method, the ‘‘a’”’ term name relates to that of the hydrocarbon 
with the same distribution of bonds in the rings. Thus, I is not so related to benzene but to 1,4-cyclo- 
hexadiene, and II is not so related to naphthalene but to 1,4-dihydronaphthalene. 


2) Co) 
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4.1(b). Chemical Abstracts Method.—If the corresponding homocyclic compound is partially or 
completely hydrogenated and if this state of hydrogenation is denoted in its name without the use of 
hydro prefixes, as indan and cyclohexane, the procedure is the same as in (a). In other cases, positions in 
the skeleton of the corresponding homocyclic compound which are occupied by hetero atoms are denoted 
by the ‘‘a’”’ terms, and the parent heterocyclic compound is considered to be that which contains the 
maximum number of conjugated or isolated! double bonds; hydrogen is added, as necessary, as hydro 
prefixes and/or as H to the ‘‘a’”’ name thus obtained. 











Examples: Chemical 
Stelzner Abstracts 
H, Method Method 
Si 
oe Sila-2,4-cyclo- Sila-2,4-cyclo- 
Is a pentadiene pentadiene 
H 
Si 
H2C-1sy Sila-1,3-cyclo- Sila-1,3-cyclo- 
ches pentadiene pentadiene 
H 
Si 
a 
Sey 
[ 3 Silabenzene Silabenzene 
H 
H.C (C=C ; 
| NH 2 7-Azabicyclo- 7-Azabicyclo- 
\5 3| (2.2. 1]heptane (2.2. 1]heptane 
H.C Cc 
H 





1,3-Dithia-1,2,3,4- 


4H-1,3-Dithia- 


tetrahydro- naphthalene 
C naphthalene 
Hy 
. 1,4-Dithia-1,4-di- 1,4-Dithianaph- 
eal : hydronaph- thalene 
ie 7 thalene 


(1) Isolated double bonds are those which are neither conjugated nor cumulative as in 


CH) 


Q or the B ring of 





O 
Chemical 
Stelzner Abstracts 
H. H, Method Method 
C 
EO) PIG 2,4,6-Trithia- 2,4,6-Trithia- 
a TaN 28 3a,7a-diazaper- 3a,7a-diazain- 
| 3| hydroindene dene 
HCl aN. CH, 
Agr 
Ss 
He 
C 
F710 1~O ; 
Lang 2-Oxa-1,2-dihydro- 1H-2-Oxapyrene 
SS fA pyrene 
8 
k Oe, 
O73 SN f % 
coe 2,7,9-Triazaphen- _—2,7,9-Triazaphe- 
ae anthrene nanthrene 
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4.2.—In fusion names, the ‘‘a’’ terms precede the completed name of the parent hydrocarbon. If two 
or more kinds of ‘‘a’”’ terms occur in the same name, the procedure described in Rule B-1.4 applies. Pre- 
fixes denoting ordinary substitution procede the ‘‘a’’ terms. 


Example: oes 
a ie Kn ) — CH; 
& NON 


3,4-Dimethyl-5-azabenz[ajanthracene 


Chemical Abstracts follows Rule B-4.1 (b). Since ‘‘a’’ names for heterocyclic systems are based on the name of the carbocyclic 
system, the numbering of the ‘‘a’’ name must agree with the numbering of the carbocyclic parent. When there is a choice in 
direction of numbering the ring is numbered so as to give (1) lowest numbers to the hetero atoms, (2) lowest numbers to hetero 
atoms as high as possible in Table 1 (Rule B-1.1). 


B-5. Radicals 


5.11.—Univalent radicals derived from heterocyclic compounds by removal of hydrogen from a ring 
are in principle named by adding ‘‘yl’”’ to the names of the parent compounds (with elision of final ‘‘e”’ 
if present). 


Examples: Indolyl from indole 
Pyrrolinyl from pyrroline 
Triazolyl from triazole 
Triazinyl from triazine 


(For further examples see Rule B-2.11). 


These exceptions are retained: furyl, pyridyl, piperidyl, quinolyl, isoquinolyl and thienyl (from thio- 
phene) (see also Rule B-2.12). 

As exceptions, the names ‘‘piperidino”’ and ‘‘morpholino”’ are preferred to ‘‘1-piperidyl’’ and ‘‘4-mor- 
pholinyl.”’ 

5.12.—Bivalent radicals derived from univalent heterocyclic radicals whose names end in ‘‘-yl’’ by 
removal of one hydrogen atom from the atom with the free valence are named by adding ‘‘-idene”’ to 
to the name of the corresponding univalent radical. 


Example: O 
6 ro 
[aang 

ie 
2-Pyranylidene 


5.13.—Multivalent radicals derived from heterocyclic compounds by removal of two or more hydrogen 
atoms from different atoms in the ring are named by adding ‘‘diyl,”’ ‘‘“-triyl,’’ etc., to the name of the ring 
system. 


Example: 


2,4-Quinolinediy] 


5.21.—The use of ‘‘a’’ terms (Rule B-4) does not affect the formation of radical names. Such names are 
strictly analogous to those of the hydrocarbon analogs except that the “‘a’’ terms establish numbering in 
whole or in part. 


Examples: 


H 
eRes 
C 


dP ys 
HAC 30 On Ae es 
ds cu, NNO Ss) 

p's 6 

O 
1,3-Dioxa-4-cyclohexyl _1,10-Diaza-4-anthry] 


B-6. Cationic Hetero Atoms 


6.1.—According to the ‘‘a” nomenclature, heterocyclic compounds containing cationic hetero atoms 
are named in conformity with the preceding rules by replacing ‘‘oxa-,” “thia-,”’ “aza-,”’ etc., by ‘“‘oxonia-,”’ 
“‘thionia-,” ‘‘azonia-,”’ etc., the anion being designated in the usual way. 
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+ 
Examples: O 
1 


ANN S 
8 ede | Wi 1-Oxoniaanthracene chloride 


7 2 if 4 dy . A 
Ra ol 3 C a-Azoniaanthracene chloride 
+ 

















SS 
+ 
H.C 8 CH, 
6 1 2 
7CHe Cl- 1-Thioniabicyclo[2.2.1]heptane 
5 4 3 chloride 
H.C CH—CH, 
em 
O+ 
pe 
H.C§ 2CH, 
d Cl-_ 1-Methyl-1-oxoniacyclohexane 
H.C; 3CH. chloride 
de 
CH, 


HETEROCYCLIC SPIRO COMPOUNDS 
B-10 (Alternate to B-11) 


10.1.—Heterocyclic spiro compounds containing single-ring units only may be named by prefixing ‘‘a”’ 
terms (see Table I, Rule B-1.1) to the names of the spiro hydrocarbons formed according to Rules A-41.1, 
A-41.2, A-41.3 and A-41.6. The numbering of the spiro hydrocarbon is retained and the hetero atoms 
in the order of Table I are given as low numbers as are consistent with the fixed numbering of the ring. 
When there is a choice, hetero atoms are given lower numbers than double bonds. 





Examples: H.2 He 

H, He C—C H. He H. He 

C—C O—CH; 18 14\- C—C C—C 

9 avs ge? H.C12 ee a ey ee 
H.C8 5 N8 Né 3CH, 2Cl 

Serr etd ae “a HC yA a ee 

C—C C—CH, 1 9 7 — 
H, H. Hz = H, Hy 
He He Hp 

1-Oxaspiro[4.5]decane 6,8-Diazoniadispiro[5.1.6.2]hexadecane dichloride 


10.2.—If at least one component of a mono- or polyspiro compound is a fused polycyclic system, the 
spiro compound is named according to Rule A-41.4 or A-41.7, giving the spiro atom as low a number as 
possible consistent with the fixed numberings of the component systems. 


N 
H.C¢ 1 SCH, 


| 

H.C 4 ser, 

Ma 9 TS 
O 


3,3’-Spirobi[3 H-indole] Spiro[piperidine-4, 9’-xanthene] 


Examples: 





Chemical Abstracts names heterocyclic spiro compounds according to Rules B-10.1 and B-10.2. 


B-11 (Alternate to B-10) 


11.1.—Heterocyclic spiro compounds are named according to Rule A-42, the following criteria being 
applied where necessary: (a) spiro atoms have numbers as low as consistent with the numbering of the 
individual component systems; (b) heterocyclic components have priority over homocyclic components 
of the same size; (c) priority of heterocyclic components is decided according to Rule B-3. Parentheses 
are used where necessary for clarity in complex expressions. 
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Examples: H. Hz H. He H, 
C—C O—CH, er 4 re Ke 
3 2 Rm ani 3! 2! 
H.C” ¢ | H.C” a¢ 5 cai 
4 Sep 7 4 
ef NG tb, 66! ‘4 t 
H, H; H, H, H, H. Hz 
Cyclohexanespiro-2’-(tetra- Tetrahydropyran-2- 
hydrofuran) spirocyclohexane 
Nz 
KL 
a 
Ce | ; 2 
Ww CA 
3,3’-Spirobi(3 H-indole) 
H 
aN 
v 
He ae Hn. 
— H H, H 
H.C’ *CH, a HE ec: 
4 H.C5 ae 5 AP a grr 
Cie : ie ye 4’CH, 2Br- 
| H.C4 *: Se gett are 
As Sy : 3 A ree C— 
C— He H. He 
H H; H: 
1,2,3,4-Tetrahydro- Hexahydroazepinium-1-spiro-1’-imid- 
quinoline-4-spiro-4’- azolidine-3’-spiro-1’’-piperidinium 
piperidine dibromide 


Chemical Abstract follows Rule B-10. 


BRIDGED HETEROCYCLIC COMPOUNDS 


Bridged heterocyclic bicyclo and polycyclo compounds are named by Chemical Abstracts by application of the ‘‘a’’ nomen- 
clature to the names of bicyclo and polycyclo hydrocarbon systems which have been named according to Rules A-31 and A-32. 

Bridged heterocyclic compounds which can be regarded as ortho-fused or ortho- and peri-fused systems with additional 
bridges are named by extending Rule A-34 to heterocyclic systems, Bridge names such as epoxy (—O—), epithio (—S—), 
epoxymethano (—O—CH2—) are used. 


INDEX 

RULE NO, RULE NO. 
SAaNOMENCIATITC mre wcities B-4 Cationic hetero atoms:......;....+- 4. B-6 
Acyclic hydrocarbons............... A-1 Chains 
ACAITIVE MAINES i dcr cs our ta MT oN Glossary branched) nena. ats oninoave Aan es A-2 
IAIKAIOS Himtre tis ansehen cts ian Sam eels A-1 fundamental—see ‘‘main”’ 
AKON es. tars Moti’ sats Med duewte eee A-3.1 in Ihyvdnocarhown ai. ode ene A-2, A-61 
ALK ONY NOS bh bvaitaichto d nien cae Ra ake A-3.3 “main,” choice:0£. te ais nak oe A-2.1, A-2.6 
AI V NOS air atk otes cir or sete ORRoS teak: A-3.2 Chemical Abstracts system for 
Alphabetical order of alkyl groups....  A-2.3(b) NetEnoGyONGs s.;nietrs aan reer cciene B-4.1(b) 
VAT OLLER MII ok chee aie usar tanya WO A-12.4 Complexity, order of, of alkyl groups.. A-2.3(a) 
Aromatic hydrocarbons............. A-12 Conjunotive Dame... ke ee eames Glossary 
Assemblies—see Ring systems Cumulative double bonds........... A-21.1 
VON Baeyer System. |. maa dasha A-31 Cyclic compounds—see also ‘“‘cyclic’’ 
Benzene derivatives, numbering...... A-12.3 under Hydrocarbons, etc. 
Bi Userolt nen aru fc aa ae A-52 bridged hydrocarbons............. A-31 
DIPNOGEADEY care ia tetny Grn. Glossary “fused’”’ polycyclic hydrocarbons... A-21 
Bicy clo SY SbOMISt pane eect ee A-31 heterocvalics ... ste ae ccd oie B-1 
BIg UsenOlity. mrotcaee sn eee A-2.5 hydrocarbon, with side chains. . A-12, A-61 
Bivalent radicals.......... A-4, A-11.5, A-11.6 radicals A-11.2, A-11.4, A-11.5, A-11.6, A-13, 
Brackets in organic names...... A-21.5, A-31 A-31.4, A-75, B-2.1, B-5 
Branchediohaings yearns, ake ean. A-2 SPIN UTE OR AG | CACY 8 A-41, A-42 
Bridge RP, MOOR ada, the ATR A-31, A-34 RINSATULA TOC. cen ee aula A-11.3, A-31.3 
Bridged hydrocarbons......... A-31 to A-35 Cycloalkaness 44022. FO: Wasser ae A-11 
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RULE NO, 
Double bonds 
CLANS LLY Ct ey se ccc, aka aikis. skastep sieeve A-21.1 
ISDIATOR = ASE aottd ANS. CRUIN Meds ac B-4.1(b) 
NONCUMULALIVIGPS vr stl ns 1 eetlhs oc. ss A-21.1 
“Fused? systenidae.w422))..A-21.3; A-20, B-3.1 
WELETOCV CUD See ee Slits sie due cre B-2 
IV OTOGALOOUS SS, > Bea a rie sera. co A-21 
Hantzsch-Widman system........... B-1 
Heterocyclic systems 
SA NOMOUCIALITON Ac hie Men the, See B-4 
CEE UCI TUG eed exh OPER, ACRE oth aS ES B-6 
TUIMOD AMER te ia. 5s ste ees 3 ala B-3 
BDILO Sick caer ee en ee ee B-10, B-11 
UIVIAU WHINE nie. one eee. shh B-2 
Hydrocarbons 
REBUVLONIG theses eect eet sie A-3.2 
acetylenic-ethylenic........... A-3.3, A-3.6 
PPE oi el CoRR ele ie ea rds ene ee meh A-1 
ALGOMA ge yo eee he ey ei A-12 
DFARCDEM fics ek te oe ee te tie A-2 
Drsaped sere ee oe erst. A-31 to A-35 
cyclic 
TUONO ee tae ee hf eee Saeed A-11 
BOL a Pe ee ener ea te Sigs A-21 
POUPODO ic So ete ke A-71 
CUR GICNIG§ oot ee aie mes «bis A-3 
TUBER POLY CVCNES . tet eh ees cate A-21 
PHOROCTEUNC 2 Ce rite Che se PR oe tia A-11 
MINE ASSCINDISOM At Ayn oo eee eo 5c A-51 
BDITO cra taiptce oe etee eee A-41, A-42 
SELPCUR ne we eee ee ee A-71 
Hydrogen: “indicated 2 8. oan A-21.6 


Hydrogenated cyclic hydrocarbons.... 
Hydrogenated heterocyclic compounds B-1 


LUI CRG CRAIN tt). ees och aie eee A-2.2 
Miew est MiaIwers se .. 27.088 Fees; A-2.2, A-2.4 
ST ERAVOCILRITE sr a ered fate aie nce Tek A-2.6 
Names 
AEE a Sorte’ Cai ag oe AM ae Sena B-4 
BACGIV Ch Mieteaee grat ams hapten F028. Glossary 
VOU DAC ELD. A. Leper tines oc eo A-31 
agit sy ae oe PRS Bes ee Senne A-34 
Chemical Abstracts, heterocyclic.... B-4.1(b) 
CONTUUCRIVE sie: Hetemeiernite figs 25,2. Glossary 
ATISSOMM Peer A te fs BELT oie ioe © Glossary 
Hantzsch-Widman.........Glossary, B-1 
MOAT SUPE occ Ute Aah axope te RR My owiehe Glossary 
TEDIACEMCHUN Stetson auerntias ces’ Glossary 
Stelzner, heterocyclic............. B-4.1 (a) 
SUD SLITUtIVE sie 2 o-2 pn Broo se aye Glossary 
GILDCTACTIV Cas Attn oa,2 biacrairaes © i =,5 Glossary 
BYStERIALICNN UME wh deco aes 88 0s Glossary 
rig (A tea ceri gee be ae PAI Oe a te ee Glossary 
Numbering 
acyclic compounds. A-1.2. A-2.2, A-2.4, A-2.5 
bicyclo compounds............... A-31 
Cy CUCKCOIRPOUNGS) an o-oo a A-11 
fused polycyclic hydrocarbons...... A-22 
fused polycyclic radicals........... A-24 
heterocyclic compounds........... B-1.5 


RULE NO, 
“lowest numbers’’............ A-2.2, A-2.4 
primed vs. unprimed.......... A-2.5, A-53.1 
ring assemblies, hydrocarbon...A-51 to A-54 
Numbers? Slowest? .... ... $a ehh A-2.2, A-2.4 
Order (of precedence) 
Alps OObICAL esta. athe oh tower ern ae A-2.3(b) 
of complexity of alkyl groups...... A-2.3(a) 
OL METeLO,aUOUIS + nit\cacnyencnnG ee ae B-1.4 
“Ortho-, ortho-peri-fused’’, A-21.3, A-23, B-3.1 
Patentheses, U86 Ofte a... 6 ens eatAde. A-2.5 
Parentimameies nics sone gee mec ees Glossary 
Perhy dro. pigee. . lana aed A-23.1, B-1.1 
Prefixes 
DIP ieee SM Pre, cours codes Deane ea A-52 
LOM HUSIGHINEAMES': 4 > ote hte A-21.4, B-4.2 
vido Ae. ocsfe A-23.1, B-1.1, B-1.2 
MUU ULV pee ee oes kere A-2.5 
order infusion names........ A-21.4, B-4.2 
Radicals 
UND gate tte ins co: ans RIT oo BR RCT eee A-1.2 
BEV teases tog +, Aue ELA eee A-14.1 
ADV LONG mers ans ete rane eee TRE A-14.1 
DICVClOs. 3 > sus purr cri aco renee A-31.4 
DrAnched 3.00.0 wSuereers ete A-2.25, A-3.6 
neterocy Clic - kit ceters crept el excrete: B-5 
monocyclic....A-11.2, A-11.4, A-11.5, A-11.6 
MAU CIVAleD ban rcs cyew ee eA are A-4, B-5.13 
DOLY.CV.GIIC. tens, etary eon een tect ree A-24 
WOLD CHE Fenn mia.55 er aea eee ac ee A-75 
unbranched: .. sqtase int ree A-1.2 
unsaturated..... A-3.5, A-3.6, A-11.4, A-31.4 
Radicofunctional name.............. Glossary 
Replacement mame acme Glossary 
Ring Systems 
ASEM DUWLSS an. geek ek eee ee A-51 to A-54 
TID GEC ng. cotphckicedste ce gee A-31 to A-35 
PAMSEC Accs rage ee eee CERO ....A-21 to A-28 
SDILO no-go ype SOO A-41, A-42, B-10, B-11 
Side chains 
aliphaticiserless) = a.vteie cet poeee A-2 
CY CHCESVSUCIIS:,. crate Shere. OES A-61 
Spiro 
VCROCAT DONS A... 11 ae ere tee A-41, A-42 
heterocyclic systems........... B-10, B-11 
Stelzner system for heterocyclic com- 

POUNDS rf. 5 AME BSE oh B-4.1 (a) 
Substitutive mame... cece seer Glossary 
Subtractivie Name: wie stds ae oe Glossary 
PY SLCMALIC MAM Coen ew. wore sen) ees Glossary 
AB s\g OL TC. Be ab cei heoreo enh ke eo A-71 to A-75 
(etrakis; seco. = eres en ue cnr A-2.5 
Tricyelovcompoundsy a4. s.7)4.e + ae A-32 
THIS GUBCO ley o ete ee ee A-2.5 
Drivalentuadicals;m sd. ci ac incc: A-4, B-5.13 
PRrtvial Main sey aac i aos eet eeeaseaee ees Glossary 


of heterocyclic compounds......... B-2 
of polycyclic hydrocarbons......... A-21 


SA-5 Acti AoEe 
A-31 


Unsaturated hydrocarbons. . 


yon Baeyersystem. vce. .2s ee foe. 
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This list is taken, by permission, from the Introduction to the Subject Index 
of Chemical Abstracts, Volumes 39 and 41. 


acenaphthenyl Ci2H»— 
(from acenaphthene) 
acetamido CH; CONH— 
acetenyl = ethynyl 
acetimido CH;C(:NH)— 
acetonyl CH;COCH,— 
acetonylidene CH; COCH= 
acetoxy CH;COO— 
acetyl CH;CO— 
acetylene =—CHCH= 
acridyl C;;HsN— (from acridine) 
acrylyl CH,.:;CHCO— 
adipyl —OC(CH2),CO— 
alanyl CH; CHNH,2CO— 
alkoxy RO— (R = any alkyl 
radical) 
allyl CH.:CHCH,— 
B-allyl = isopropenyl 
amino H,N—(properly, in acid 
groups only; by some used 
synonymously with amino) 
amidoxalyl = oxamyl 
amino H,N— 
amoxy CH;(CH2),O— 
amyl CH3(CH2)4— 
CH;CH, 


C— 


a 
(CHa) 
amylidene CH;(CH2);CH= 
anilino CsH;NH— 
anisal = anisylidene 
anisoyl p-CH;0C,H,CO— 
anisyl = methoxypheny] or 
methoxybenzyl 
anisylidene p-CH;0C;,H,CH= 
anthranoyl o-H,NCsH,CO— 


tert-amy] 


anthraquinonyl C1,H;O.— (from 


anthraquinone, 2 isomers) 
anthryl C1sH »— (from anthra- 
cene, 3 isomers) 
anthrylene —C,,Hs— (from 
anthracene, 14 isomers) 
antimono —Sb:Sb— 
antipyroyl (from antipyric acid) 





| 
OG.N (Celt .N(CHY (CH) :CCO— 


antipyryl (from antipyrine) 





| | 
OC.N(CoHs).N(CH3).0(CHs) :C— 


arseno —As:As— 

arsenoso O:As— 

arsinico (from arsinic acid) 
(HO)OAs= 


arsino H,As— 

arso O,As— 

arsono (from arsonic acid) 
(HO) ,0OAs— 

arsylene HAs= 

asaryl 2,4,5-(CH;0) 3C6H2— 

asparagyl 
H.NCOCH,CHNH,CO— 

aspartyl —COCH:CHNH,.CO— 

auro Au— 

azido N;— 

azino =NN=. 

azo —N:N— (as connective) 

azoxy —N(O)N— 

benzal = benzylidene 

benzamido CsH;CONH— 

benzenyl = benzylidyne 

benzidino H2NC;H,C,H.NH— 
(from benzidine) 

benziloyl (CsHs)2C(OH) CO— 

benzimidazolyl C;H;sN2— (from 
benzimidazole) 

benzimido CsH;C(:NH)— 

benzofuryl CsH;O— (from ben- 
zofuran) 

benzhydryl (C.,H;) ,CH— 

benzhydrylidene (CsH;),C= 

benzopyranyl C,H;0— (2-a-, 
etc.) (from benzopyran) 

benzoxazolyl C7 H,NO— (from 
benzoxazole) 

benzoxy CsH;COO— 

benzoyl CsH;CO— 

benzoylene —CsH,CO— 

benzyl CsH;CH.— 

benzylidene C;sH;CH= 

benzylidyne C,5H;C= 

biphenylene —C,H,C;H.— 

biphenylenebisazo 
—N:NC,H,C.HiN :N— 

biphenylyl (2-, 3- or 4-) 
CeH;CeHi— (from biphenyl) 

biphenylycarbonyl 
CsH;CsHsCO— 

biphenylyloxy CsH;CsH,O— 

bornyl (from borneol) 


CCH) 


pie ie Plhaha  geg S gall 


3 4 5 6 1 2 


boryl O:B— 
bromo Br— 
1-butenyl CH;CH:CH:CH— 
2-butenyl CH;CH:CHCH,— 
3-butenyl CH.:CH(CHo2).»— 
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butoxy CH;3(CH2) 30— 
butyl CH;(CH2) Sas 


CH;CH2 
Cie 
CH; 


tert-butyl (CH;);C— 
butylene (1,4) = tetramethylene 
butylidene CH;(CH2),.CH= 
butyryl CH;(CH2)2.CO— 
camphanyl C;oHi;— (from 
camphane, 3 isomers) 
camphoroyl C1oH1,O0.—= (from 
camphoric acid) 
camphoryl C:oH:;0— (from 
camphor) 
camphorylidene C;»9H,;,O= 
(from camphor) 
caproyl CH3;(CH2),CO— 
capryl CH;(CH2) sCO— 
caprylyl CH3;(CH2)sCO— 
carbamido = ureido 
carbamyl H2NCO— 
carbanilino = phenylearbamyl 
carbazolyl CizHsN— (from 
carbazole, 5 isomers) 
carbethoxy C2.H;0OC— 
carbomethoxy CH;00C— 
carbonyl OC= 
carbonyldioxy —OCOO— 
carboxy HOOC— 
carbyl —C— 


carvacry] ER. 
C,H;— 
vA 
1CH; 


sec-butyl 


cetyl = hexadecyl 

chaulmoogroyl 
C;H7(CH2)12CO— (from 
chaulmoogric acid) 

chaulmoogryl 
C;H7(CHs:) 12;>CH2— (from 
chaulmoogryl alcohol) 

chloro Cl— 

chloromercuri ClHg— 

chrysenyl C;sHi:— (from 
chrysene) 

cinnamal = cinnamylidene 

cinnamenyl = styryl 

cinnamoyl CsH;CH:CHCO— 

cinnamy!l CsH;CH:CHCH,— 

cinnamylidene 
C,H;CH:CHCH= 


PREFIX NAMES OF ORGANIC RADICALS (Continued) 


cresotyl 2,3-HO(CH;)CsH;CO— 
(from cresotic acid) (2,3-shown) 

cresoxy = toloxy 

cresyl = ar-hydroxytolyl = tolyl 

cresylene = tolylene 

crotonyl CH;CH:CHCO— 

crotyl = 2-butenyl 

cumal = p-cuminylidene 

cumidino (CH;)»>CHC;Hs,NH— 

cuminal = p-cuminylidene 

cuminyl p-(CH3)2»CHCsH,CH.— 

cuminylidene 
p-(CH;)2,CHC;,H,CH= 

cumoyl (from cumic acid) 
p-(CH3)2CHC.H,CO 

cumyl (CH3),CHC.Hi— 

cyanato NCO— 

cyano NC— 

eyclobutyl (from cyclobutane) 
C,H;— 

cyclohexadieny! (2,4- shown) 


| 
CH2.CH:CH.CH:CH.CH— 
6 5 4 3 2 1 





cyclohexadienylidene (2,4- or 
2,5-; 2,5- shown) 





| 
H:CH.CH.CH:CH.C= 


cyclohexenyl CsH,s— (from 
cyclohexene. 3 isomers) 
cyclohexenylidene (2-shown) 


CH2.CH2.CH2.CH:CH.C= 


cyclohexyl CsHi:— (from cyclo- 
hexane) 
cyclohexylidene 


Menta 
| 








cyclopentenyl C;H;— (from 
cyclopentene) 
cyclopentyl C;Hs— (from 
cyclopentane) 
cyclopropyl C;H;— (from 
cyclopropane) 
cymyl C:oHi;— (from cymene) 
2-p-cymyl = carvacryl 
3-p-cymyl = thymyl 
decyl CH3(CH2)5— 
desyl CsH;COCH(C.H;)— 
diazo —N:N— or N:N= 
diazoamino —N:NNH— 
disilanoxy H;SiSiH,O— 
disilanyl H,SiSiH.— 
disilanylamino H;SiSiH,NH— 
disilanylene —SiH.SiH.,— 
disilazanoxy H;SiNHSiH.O— 
disilazanyl H;SiNHSiH,— 
disilazanylamino 
H;SiN HSiH.NH— 
disiloxanoxy H;SiOSiH,0O— 
disiloxanyl H;SiOSiH.— 
disiloxanylamino 
H;Si0SiH,NH— 
dodecy] CH3(CH2) :>CH.2— 
duryl 2,3,5,6-(CH3) «CsH— 


durylene 


H;C 
H;C 


CH; 
CH; 


enanthyl CH;(CH2);CO— 
epoxy —O— (to different atoms 
already united in some other way) 
ethene = ethylene 
ethenyl = ethylidyne = vinyl 
ethinyl = ethynyl 
ethoxalyl C.-H;00CCO— 
ethoxy C.H;O— 
ethyl CH;CH.— 
ethylene —CH,CH.— 
ethylenedioxy —O(CH:2).O0— 
ethylidene CH;CH= 
ethylidyne CH;C= 
ethynyl CH:C— 
ethynylene —C:C— 
fenchyl CioHi;— (from fenchane) 
fluorenyl Cis;H»— (from fluorene, 
5 isomers) 
fluorenylidene C,;;Hs= (from 
jluorene) 
fluoro F— 
formamido HCONH— 
formazyl 
C.sH;N:N 


ye 
CsH;NHN 


formyl OCH— 
furfural = furfurylidene 


| 
furfuryl O.CH:CH.CH:CCH.— 


furfurylidene 


| oe 
0.CH:CH.CH:CCH= 
| 


Sores 
2-furoyl O.CH:CH.CH:CCO— 


| 
3-furoy] CH:CH.O.CH:CCO— 
furyl (2 isomers, 2- shown) 


O.CH:CH.CH:C— 
furylidene 


HC 
| 2(3)-form) 
HC—C= 
geranyl CioHi7— (from geraniol) 
glutamyl— 
—OCCHNH2(CH2),.CO— 
glutaryl OC(CH2),.CO— 
glyceroyl CHLOHCHOHCO— 


glyceryl _CH.CHCH,— 
glycolyl HOCH,CO— 

glycyl H2NCH.CO— 
glyoxylyl OCHCO— 
guaiacyl = o-methoxyphenyl 
guanidino H2NC(:NH) NH— 
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guanyl H2NC(:NH)— 
hendecyl CH3(CH2);>— 
heptyl CH3(CH2).«— 
hexadecyl CH3(CH2)14CH2— 
hexyl CH;(CH2);— 
hippuryl CsH;CONHCH.CO— 
homopiperonyl] 
3,4-(CH202) CsH;CH2CH.— 
hy dnocarpoyl CsH7;(CH2)19CO— 
(from hydnocarpic acid) 
hydnocarpyl C;H7(CH2) 1CH2— 
(from hydnocarpyl alcohol) 
hydrazi 


NH 
(to same atom) 


NH 


hydrazino H2AVNNH— 

hydrazo —HNNH— (to 
different atoms) 

hydrazono H2NN= 

hydrocinnamoyl] 
C.;H;CH.CH,CO— 

hydroxamino HONH— 

hydroximino = isonitroso 

hydroxy (hydroxyl) HO— 

-idene added to any radical usu- 
ally means a double bond at 
point of attachment 

imidazolidyl C;H;N2— (from 
imidazolidine) 

imidazolyl CsH;N2— (from 
imidazole, 4 isomers) 

imido NH= (properly, in acid 
groups only); by some used 
synonymously with imino) 

imino NH= 

indanyl CyH»— (from indan, 
4 isomers) 

indenyl C,H7;— (from indene, 

7 isomers) 

indolyl CsHsN— (from indole, 
7 isomers) 

indolylidene 


NH 


cH ‘cu, 
uA 


C 
\ 


indyl = indolyl 

iodo I— 

iodoso OI— 

iodoxy O2.I— 

isoallyl = propenyl 

isoamoxy 
(CH;3)2CHCH.CH,0— 

isoamyl (CH;)2CHCH.CH2— 

isoamylidene 
(CH;),-CHCH,CH= 

isobutenyl = 2-methylpropenyl 

isobutoxy (CH3)2.CHCH:0— 

isobutyl (CH3)xCHCH2— 

isobutyryl (CH3;).CHCO— 

isocyanato OCN— 

isocyano C:N— 

isohexyl (CH3)2CH(CH2)3;— 


3(2)-, etc. 


PREFIX NAMES OF ORGANIC RADICALS (Continued) 


isoindolyl CsHsN— (from isoin- 
dole, 4 isomers) 

isoleucyl 
CH;CH2,CH(CH;)- 
CHNH,CO— 

isonitro HOON= 

isonitroso HON= 

1-isopentenyl = 3-methyl- 
1-butenyl 

isophthalal = isophthalylidene 

isophthaloyl —OCC,HiCO— (m) 

isophthalylidene 

isopropenyl CH2:C(CH3)— 

isopropoxy (CH;),CHO— 

isopropyl (CH;),»,CH— 

isopropylidene (CH3),C= 

isoquinolyl CsHsN— (from 
isoquinoline, 7 isomers) 

isothiocyano §:C:N— 

isovaleryl (CH3)2,CHCH,CO— 

isoxazolyl C;H,.NO— (from 
isoxazole, 5 isomers) 

keto = oxo 

lauroyl (from lauric acid) 
CH3(CH2) 10 CO— 

leucyl (from leucine) 
(CH3)2,CHCH,CHNH2CO— 

malonyl —OCCH,CO— 

menthyl] 





| | 
CH3CH..(CH2)2.CH[CH(CHs)2].CH2CH— 
1 4 3 2 


(from menthane; 2-p- shown) 
mercapto HS— 
mercurl —Hg— 
mesityl 2,4,6-(CH3) sCs5H2— 
a-mesityl 3,5-(CH3) 2Cs5H3;CH2— 
mesyl = methylsulfonyl 
methene = methylene 
methenyl = methylidyne 
methionyl CH2(SO2) x2= 
methoxy CH;0— 
methyl CH;— 
methylene CH,—= 
methylenedioxy —OCH,O— 
methylidyne CH= 
methylol = (hydroxymethyl) 
morpholinyl (from morpholine) 
= C,H;,NO— 
myristoy! (from myristic acid) 
CH;(CH2)12.CO— 
naphthal = naphthylmethylene 
naphthalimido (from naphthali- 
mide) Cio0H6(CO) .N— 
naphthenyl = naphthyl- 
methylidyne 
naphthoxy C;>9H;,O— 
naphthoyl Cyo.H;CO— 
naphthyl (1- or 2-) Cy.H;— 
naphthylene Cyo)Hs= 
naphthylidene 


( 
ae 


1(4)-, ete. 


nitramino O,.NNH— 

nitrilo N= 

nitro O.N— 

aci-nitro = isonitro 

nitroso ON— 

nonyl CH;3(CH2)s— 

norcamphanyl C;H—1: (from 
norcamphane) 

octyl CH;3(CH2) Taare 

oleoyl (from oleic acid) 
C:7H3;CO— 

oxalyl —OCCO— 

oxamido H,NCOCONH— 

oxamyl H_2VNCOCO— 

oxazolyl CsH,.NO— (from 
oxazole) 

oximido = isonitroso 

oxo O= (to same atom) 

oxy —O— (used as a connective; 
cf. epoxy and oxo) 

palmitoyl CH;(CH2)14CO— 
(from palmitic acid) 

pelargonyl CH;(CH2);CO— 
(from pelargonic acid) 

pentamethylene 
—CH.(CH2);CH,— 


| | 


pentazolyl N=N—N=N—N 


pentenyl (like butenyl) CsHs— 

pentyl = amyl 

perimidyl C,;,H;N2— (from peri- 
midine, 8 isomers) 

perseleno Se:Se= 

perthio (replacing 0 only) S=S= 

phenacyl CsH;COCH:;— 

phenacylidene CsH; COCH= 

phenanthryl C,,H»— (from phe- 
nanthrene, 5 isomers) 

phenanthrylene —C,4,Hs— 
(several isomers) 

phenenyl C.H;= (s-, as-, v-) 

phenethyl CsH;CH,CH.— 

phenetidino C.H;0C;H4sNH— 

phenetyl (0, m, or p) 
C.H;0C.H.— 

phenoxy CsH;0— 

phenyl C,H;— 

phenylacetyl CsH;CH,CO— 

phenylazo CsH;N:N— 

phenylearbamido = phenyl- 
ureido 

phenylene CsH4= (0, m or p) 

phenylenebisazo 
—N:NC.HiN:N— (0, m, p) 

phenylidene = cyclohexadieny- 
lidene 

phenylsulfamyl CsH;NHSO.— 

phenylsulfonamido CsH;SO,.NH 

phenylureido CsH;NHCONH— 

phospharseno —P:As— 

phosphazo —P:N— 

phosphinico HOOP= (from 
phosphinic acid) 

phosphino H,P— 

phospho O2;P— 

phosphono (HO),.0P— 

phosphoro —P:P— 

phosphoroso 0 P— 
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phthalal = phthalylidene 


; 
phthalidyl CsHsCO.0.CH— 
(from phthalide) 
[ett D Feta 
phthalidylidene C;H,.CO.0.C= 
(from phthalide) 


phthalimido C,H4(CO)2.N— (0) 

phthaloyl —OCC,H.CO— (0) 

phthalylidene =HCC,H,CH= 
(0) 

phytyl 
(CHs)2CH(CH2)3CH(CHs)(CH2)3s— 
—CH (CH:3)(CH2)3C(CHs):CHCCH2— 


picryl 2,4,6- (NO2);CsH.— 
piperidyl C;Hi,.N— (from 
piperidine, 4 1somers) 
piperonyl 
3,4-(CH:02) CsH;CH2— 
piperonylidene 
3,4-(CH202)C;-H;CH= 
pivalyl (CH;);CCO— (from 
pwwalic acid) 
prolyl (from proline) 


| 
NH.CH2.CH2.CH:.CH.CO— 


propargyl = 2-propynyl 
propenyl CH;CH:CH— 
propenylidene CH;CH:C—= 
propiolyl HC:CCO— 
propionyl CH;CH:;CO— 
propoxy CH;CH,CH,0— 
propyl CH;CH.CH2,— 
propylene —CH(CH;)CH.— 
propylidene CH;CH,CH= 
1-propynyl CH;C:C— 
2-propynyl CH:CCH.— 
pseudoallyl = isopropenyl 
as-pseudocumyl 
2,3,5-(CH3) sCsH2— 
s-pseudocumy] 
2,4,5-(CH;) CsH2— 
v-pseudocumy1 
2,3,6-(CH3);CsH2— 
pseudoindolyl CsHsN— (from 
pseudoindole, 7 isomers) 
pyranyl C;H;O— (2-a, 2-y, 3-a-, 
etc.) 
pyrazinyl CsH;N2— (from 
pyrazine) 
pyrazolidyl CsH;N2— (from 
pyrazolidine) 
pyrazolyl C;sH3;sN.— (from 
pyrazole, 4 isomers) 
pyrenyl CisH»— (from pyrene) 
pyridyl C;sH4sN— (from pyridine, 
3 isomers) 





pyridylidene 
H 
. 
C 
| 
4(1), ete. 


PREFIX NAMES OF ORGANIC RADICALS (Continued) 


pyrimidyl CsH;N.— (from pyri- 
midine) 

pyromucyl = 2-furoyl 

pyrrolidyl CsHsN— (from pyrro- 
lidine, 3 isomers) 

pyrroyl 





| | 
CH:CH.CH:CH.N.CO— 

pyrryl CsHsN— (from pyrrole, 
3 isomers) 

quinazolyl CsH;N.2— (from 
quinazoline) 

quinolyl CsHsN— (from quino- 
line, 7 isomers) 

quinonyl CsH;0.— (from qui- 
none) 

quinoxalyl CsH;N2— (from 
quinoxaline) 

salicyl = o-hydroxyphenyl 
= o-hydroxybenzyl 

salicylidene HOC,H,CH= (0) 

salicyloyl HOC;H,sCO— (0) 

selenino (HO)OSe— 

seleninyl OSe= 

seleno Se= 

selenocyano NCSe— 

selenono HO;Se— 

selenonyl —SeO.— 

selenyl HSe— 

semicarbazido NH,CONHNH— 

senecioyl (CH;),C:CHCO— 
(from senecioic acid) 

siloxy H,Si0— 

silyl H;S— 

silylamino H;SiNH— 

1-silyldisilanyl (H;Si) SiH— 

silylene H,Si= 

silylidene HSi= 

stannyl H;Sn— 

stearoyl CH3(CH»2):1sCO— 

stibarseno —Sb:As— 

stibinico HOOSb= 

stibino H,Sb— 

stibo O.Sb— 

stibono (HO),OSb— 

stiboso O:Sbh— 

stibyl = stibino 

stibylene HSbh= 

styrene —CH(C.H;) CH2— 

styrolene = styrene 

styryl CsH;CH:CH— 

succinamyl 
H.,.NCOCH.CH.CO— 

succinimido (CH,CO),.N— 

succinyl —OCCH,CH,CO— 

sulfamino HO;SNH— 

sulfamyl H,2.NO.S— 


sulfanilamido 
p-H2N C.HiSO2NH— (from 
sulfanilamide) 

sulfanilyl p-H2NC,5H,SO.,— 
(from sulfanilic acid) 

sulfyhydryl = mercapto 

sulfino HO,S— 

sulfinyl OS= 

sulfo HO;S— 

sulfonamido —SO.NH— 

sulfonyl —SO,— 

sulfuryl = sulfonyl 

tauryl H.NCH.CH.SO,— 

telluro Te= 

terephthalal = terephthaly- 
lidene 

terephthaloyl —OCC,H,CO— 


(p) 
terephthalylidene 
=HCC,H.CH= (p) 
tetramethylene 
—CH.CH:;CH.CH.,— 


tetrazolyl CHN.— (from tetra- 
zole, 2 isomers) 

thenoyl CsH;SCO— (from thio- 
phenecarboxylic acid, 
2 isomers) 

thenyl (2 zsomers) CsH;8CH2— 

thenylidene (2 isomers) 
C,H;,SCH= 

thiazolidyl C;HsNS— (from 
thiazolidine) 

thiazolyl C;H2NS— (from thia- 
zole, 3 isomers) 

thienyl C,sH;S— (from thio- 
phene, 2 isomers) 

thio —S— 

thiocarbamyl H2NCS— 

thiocarbonyl SC= 

thiocyano NCS— 

thiohydroxy = mercapto 

thiol (S replacing O in OH) 
Used in place of “‘thio’’ when 
required for distinction 

thiono (S replacing O in CO) 
Used in place of ‘‘thio’’ when 
required for distinction 

thionyl = sulfinyl 

thioxo (S replacing 2H in 
> CH.) 

thiuram = thiocarbamyl 

thujyl CioHi;— (from sabinane, 
attached at 2-position) 

thymyl (from thymol) 





| | 
HC:C(CHs3).CH:CH.C[CH(C Hs) 2].C— 
toloxy (0, m, or p) CH;C;5H,s,O— 
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toluidino (0, m or p) 
CH;C,.H4ONH— 
toluyl (0, m or p) 
CH;C,H,CO— 
a-toluyl = phenylacetyl 
tolyl (0, m or p) CH3;C,H.— 
a-tolyl = benzyl 
tolylene (6 zsomers) CH;C;H;,—= 
a-tolylene = benzylidene 
tosyl = tolylsufonyl 
triazeno NH2N:N— 
triazinyl C;H2N3;— (from 
triazine) 
triazo = azido 
triazolyl C2.H2N;— (from 
triazole) 
trimethylene —CH,CH,CH,— 
trisilanyl H,SiSiH.SiH»— 
trisilanylene —SiH,SiH,SiH,— 
trityl] = triphenylmethyl 
tryptophyl C::Hi:B,0— (from 
tryptophan) 
tyrosyl 
p-HOC,HiCH2CHN H,2CO— 
(from tyrosine) 
undecyl = hendecy] (in sense 
Ci1H23;—) 
uramino = ureido 
ureido H2VNCONH— 
(by some used synonymously 
with ureylene) 
ureylene —HNCONH— 
valeryl CH;(CHz2) 3CO— 
valyl (CH3)eCHCHNH.CO— 
(from valine) 
vanillal = vanillylidene 
vanilloy]l 
3,4-(CH;0) (HO)C.H;CO— 
vanillyl 
3,4-(CH30) (HO)C,;H;CH2— 
vanillylidene 
3,4-(CH;0) (HO)C;H;CH= 
veratral = veratrylidene 
veratroyl 3,4-(CH3;0) :>CsH;CO— 
veratryl 3,4-(CH3;0) 2.CsH;CH2— 
veratrylidene 
3,4-(CH30)2C;-H;CH= 
vinyl H,C:CH— 
vinylene —CH:CH— 
vinylidene H.C:C= 
xanthyl C:;3H,0— (from 
zanthene, 6 isomers) 
xenyl = biphenylyl 
xyloyl (CH3)2CsH;CO— (from 
zylic acid, 7 isomers) 
xylyl (CH3)2CsH3;— 
xylylene —H,CC;Hi,CH2— 


ORGANIC RING COMPOUNDS 











H OO, H, H, H, 
4 ¢ 
' 
3 2 
H, H, H, H, H, H, 4 3 
Cyclopropane Spiropentane Cyclobutane ee ; leopyrrole 
-Pyrrolenine) 











N N Or 
1 
as oh “ik 2 
4 3 4 3 N 
3-Isopyrrole riage 2-Isoimidazole 1, 2-Dithiole 1, 3-Dithiole 1, 2, 3-Oxathiole 
Isoazole , 2-Diazole) (1, 3-Isodiazole) 


Pirgetiel Nata 





























O 0 (e) 
; 7 f fr a ie f 7 
by 4 N 4 | | | N‘ 3N 
lsoxazole Oxazole Thiazole Isothiazole 1, 2, 3-Oxadiazole 1, 2, 4-Oxadiazole hi es bare ge 1, 3, 4-Oxadiazole 
(Furo [a] monazole) (Furo [8] monazole) (Azoxime) 
0. 6) O 0. 0 (9) 
oS Mit os ~ mS 
( i Ns ; ] 5 : 20 i 20 8 : 2)H, HANG ' > 
N+ | LI 4 le ae H N~——0 = 2 
2 
1, 2, 3-Dioxazole 1, 2, 4-Dioxazole 1, 3, 4-Dioxazole 1, 2, 5-Oxathiazole 1, 3-Oxathiole 


1, 2, 3, 4-Oxatriazole 1, 2, 3, 5-Oxatriazole 





H, 
H, H, 
Hy H, 
H 














4 
H, 
Benzene Cyclohexane 1, 2Pyrone 1, 2-Dioxin 1, 3-Dioxin, 
(a-Pyrone) Dihydro form 
i 
N N Ny 
t ’ 
N N ‘Sted “B <'SN 
6 8 $s 
gZN : 
Pyridazi Pyrimid i 
ndazine idi Triazi -Triazi -Triazi 
(1, 2-Diazine) (3 Daze) “4 (i, 8, & Triazine) 2 ¢ Tnazine) (5 Teiazine) 
(@) O 
[ : [ ) : J] 
r) ae 5 
4 4 4 
N ; Z 
1, 3, 2-Oxazine 1, 3, 6-Oxazine 1, 2, 6,-Oxazine 1, 4-Oxazine o-lsoxazine p- sae 1, 2, 5-Oxathiazine 





(Pentoxazole) 
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ORGANIC RING COMPOUNDS (Continued) 


























; on 0 0 
' 1 ' 
elcaN <' DH He H, 
8 
5 3 N° 3N H 5 3 H 
My 4 +5 2 4 2 
N eZ N 
1, 4-Oxazine o-lsoxazine p- Faken 1, 2, 5-Oxathiazine 1, 2, 6-Oxathiazine 1, 4, 2-Oxadiazine 1, 3, 5, 2-Oxadiazine Morpholine 
(Tetrahydro- 
p-isoxazine) 
i H, 
; 9 0 
i {| ’ ‘| c a H, 2 
Cs 30 Ce 3G 3G = Gs 
|s | | 5S = i: .| ll. “ : 
Azepine Oxepin Thiepin 1, 2, 4- Diazaiine Indene Isvindene Benzofuran Isobenzofuran 
(Coumarone) 





Thionaphthene Isothionaphthene Indole {ndolenine 2-Isobenzazole L, 5-Pyrindine Pyrano [3, 4-b]- 
(Benzothiofuran) (Isobenzothiofuran) (3-Pseudoindole) (Pseudoisoindole) (4-Pyrindine) pyrrole Z 














H, 4H, 
N Hi H 
SS 7 2 
| ‘ , ae 1 30 
3 G 
Ny —— H,H.\ H, 
Isoindazole Indoxazine Benzoxazole Anthranil Naphthalene Tetralin Decalin 
(Benzpyrazole) (Benzisoxazole) (velo (4, 4, 0] 
decane 
" 
N. 
’ h 
20 > N 
? 
SN 
2 Ae 3 
A 
1, 2-Benzopyran Coumarin Chromone Isocoumarin 2, 3-Benzopyrone Quinoline gee 
(1, 2-Chromene) (1, 2-Benzopyrone) (1, 4-Benzopyrone) (2, 1-Benzopyrone) (1-Benzazine) nzazine) 
N. N N 0 
YX ry ' ' 
"SN » a ~ aH, 
3 
3 3 3 
ee ey aa ‘+s A 
Cinnoline Quinazoline Naphthyridine Pyrido [3, 4-b}- Pyrido [3, 2-b}- Pyrido [4, 3-b}- 1, 3, 2-Benzoxazine 
(1, 2-Benzodiazine) (1, 3-Benzodiazine) pyridine pyridine pyridine 
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ORGANIC RING COMPOUNDS (Continued) 





H, 


senesnes 


1, 4, 2-Benzoxazine 2, 3, 1-Benzoxazine 3, 1, 4-Benzoxazine 1, 2-Benzisoxazine 





1, 4-Benzisoxazine 





Xs 
Anthracene Phenanthrene Benzonaphthene Fluorene 
i (Phenalene) 
fLO ial 
Carbazole Xanthene Acridine Norpinane 





Purine 





Steroid ring system 


R; nearly always methyl 
R’; usually methyl 
R”’; various groups 


A more extensive listing of ring compounds and systems may 
be found in the following: 


Chemical Abstracts, annual subject index. 
The Ring Index, Patterson and Capell, Reinhold Publishing 


Company, 1940. 
Lexikon dee Kohlenstoffverbindungen, Richter, Leopold 
Voss, 1910. 


The numbering system for the compounds listed above is that 
used in The Ring Index. 


TABLE OF PHYSICAL PROPERTIES OF ORGANIC COMPOUNDS 
EXPLANATION OF TABLE 


The section of this book dealing with Physical Constants of Organic Compounds was prepared by 
Saul Patai, Ph.D. and J. Zabicky, Ph.D. 


Acetals 
Acid azides 
Acid halides 
Acids (and derivatives) 
aldehydic 
aliphatic dicarboxylic 
= monocarboxylic 
polycarboxylic 
aminoacids 
bridged by a non-carbonic link 
cyclic 
derivatives of the acidic function 
hydroxamic 
hydroxyacids 
imidic 
inorganic 
ketonic 
miscellaneous 
nitrolic 
nitrosolic 
orthoacids 
peracids 
sulfenic 
sulfinic 
sulfonic 
thioacids 
Alcohols 
alicyclic (monocyclic) 
aliphatic 
carbinol nomenclature 
esters of complicated 
hemiacetals 
heterocyclic 
hydrates of aldehydes and 
ketones 
hydroperoxides 
phenols 
polyalcohols 
sugars 
thiols 
Aldehydes 
sugars 
Aliphatic hydrocarbons 
Amides 
N-derivatives of 
secondary 
tertiary 
peptides 


Key To THE EXPLANATION 
(numbers refer to paragraphs) 


44 


Amidines 
Amidoximes 
Amines 
Aminoacids 
Ammonium compounds 
Anhydrides 
cyclic of polybasic acids 
mixed 
symmetrical of monobasic acids 
Aromatic hydrocarbons 
Arsenic miscellaneous compounds 
Azides 
Azines 
Azo compounds 
Azoxy compounds 
Betaines 
Boiling point 
index 
Bridged ring systems 
Carbylamines 
Color 
Contents of Tables 
Crystalline form 
Cyanates 
Cyanides 
Cyclic hydrocarbons 
aromatic 
bridged 
saturated monocyclic 
spiro 
unsaturated 
with side chains 
Density 
Disulfides 
Epoxy compounds 
Esters 
orthoesters 
Ethers 
Formula 
(empirical) index 
Functional groups 
order of precedence of 
General rules for indexing of 
compounds in the Tables 
Halides 
of acids 
Hemiacetals 
Heterocyclic systems 


61 

60 
95-97 
46 

34 

53 
53¢ 
53c¢ 
53a 
28c, 28f, 29 
113 
108 
109 
107 
107 


TABLE OF PHYSICAL PROPERTIES OF ORGANIC COMPOUNDS 


Hydrates of aldehydes 
of ketones 
Hydrazides of acids 
Hydrazine derivatives 
Hydrocarbons 
aliphatic 
cyclic 
Hydroperoxides 
Hydroxamic aids 
Hydroxyacids 
Hydroxylamine derivatives 
Imides 
Imidic acids 
Imines 
Indices 
boiling point 
empirical formula 
melting point 
Inorganic acids 
Isocyanates 
Isocyanides 
Isothiocyanates 
Ketenes 
Ketones 
sugars 
Lactams 
Lactones 
Melting point 
index 
Molecular weight 
Name of compound 
Nitriles 
Nitrolic acids 
Nitrosolic acids 
Number of compound 
Onium compounds 
Order of precedence of functions 
of parent compounds 


68 

68 
110 
110 

27-29 

27 

28 


79 

73-76, 83-84 
89° 

63 

63 

Z 

14 

5 

3, 16 ff. 

64 

41 

4] 
2 
33-35 


32 


Orthoacids 
Oximes 
Parent compound 
Peracids 
Peralcohols 
Peroxides 
Phenols 
Phosphorus miscellaneous 
compounds 
Polypeptides 
Quinones 
Radicals 
Refractive index 


Solubility 

Specific rotation 

Spiro compounds 

State of aggregation 

Substituents not appearing in 
parent compound 

Sugars 

Sulfenic acids 

Sulfides 

Sulfinic acids 

Sulfones 

Sulfonic acids 

Sulfoxides 

Synonyms 

Thioacids 

Thioalcohols 

Thioaldehydes 

Thiocyanates 

Thioethers 

Thioketones 

Thiols 

Thiones 

Trisulfides 

Urea derivatives 


47 
72 


17-26, 31, 32 


EXPLANATION OF TABLE 


1. The table of Physical Constants of Organic Compounds is a compilation of data on some 13600 
organic compounds that include those of wide application in teaching, industry, medicine and research. 


CONTENTS OF TABLE 


2. Number of entry. Each entry has a number preceded by a letter corresponding to the first letter 
of the name of the parent compound (see paragraphs 17-26, 31, 32). Cross references are left unnumbered. 
ey at of entry is used in the formula, melting point and boiling point indexes (see paragraphs 

3. Name of compound. See rules for naming of compounds (paragraphs 16 ff.). 

4. Synonyms and formula. 

a) Synonyms. For the sake of brevity, the number of synonyms in an entry is limited. Additional 
synonyms may readily be formed by derivation from the names given to simpler or less substituted 
compounds; e.g.; Benzoic acid, 4-nitro-, ethyl ester is given no synonyms but they may be derived 
from those appearing under Benzoie acid, for example, ethyl p-nitrobenzenecarboxylate. 

b) Formula. Each entry has either a structural or an empirical formula. In the second case there are 
the following possibilities: 


t) The structural formula was not known at the time of compilation. 
wi) The compound is cyclic and appears among a series of compounds derived from the same 
cyclic parent compound; e.g.: 
ul33 Uric acid, 7-methyl- Cs;H»N,O;. See ul31 means that in entry u131 appears the numbered 
skeleton of Urie acid, and the structural formula of u133 may be derived from that of u131. 


Structural formulae in the Table give generally no configurational details, and when they do, they 
seldom give absolute configurations. These details are to be looked for either in the original literature or 
in specialized textbooks. 

5. Molecular weight. Computed according to International Atomic Weight values of 1961. 


6. Crystalline form, color and specific rotation. 

a) Crystalline form. Solid compounds are to be considered as crystalline if not otherwise stated. Data 
on solvents used and solvents of crystallization are given in brackets. Some examples will explain the 
usage of the Table (see also list of abbreviations): 


ABBREVIATION MEANING 
pl plates 
pl(al) plates obtained from alcohol as the solvent 
pl(al + 13) plates obtained from alcohol crystallizing with 1} molecules of the same solvent 
per molecule of compound 
pl(al + ?) as above but the amount of solvent of crystallization per molecule of compound 
is undefined 
pl(aq ace + 2w) here the solvent of crystallization is one of the components of the solvent, 7.e., 
two molecules of water 
(al) compound crystallizes from alcohol but crystalline form is not reported 


If no melting point is given in the Table the compound is a liquid at room temperature, unless other- 
wise stated. 

b) Color: No special remark is made if the compound is colorless or no data on its color are available; 
otherwise an abbreviation appears before the crystalline form. (See table of abbreviations.) 


c) Specific rotation appears according to the common usage, e.g.: 
[a]z> — 25.8(w, ¢ = 4) 
Bracketted abbreviations indicate solvent and concentration, 7.e., in the above example, solvent water 
and concentration 4%. 
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7. Melting point. Remarks on this physical property appear as abbreviations after the m.p. Melting 
points of questionable accuracy are given in brackets. ~ 


8. Boiling point. The pressure at which this physical property was determined appears as a super- 
script. If no superscript is given, pressure is about one atmosphere. Remarks on this physical property 
appear as abbreviations. Boiling points of questionable accuracy are given in brackets. 


9. Density is relative to water, otherwise it has the dimensions g/ml. A superscript indicates the tem- 
perature of the liquid and a subscript indicates the temperature of water to which the density is referred. 


10. Refractive index is reported for the D line of the spectrum of sodium (np). The temperature of 
determination of this physical property appears as a superscript. 


11. Solubility. Data are given for the most common solvents. As numerical data on this property 
scarcely appear in the literature, and when they appear their degree of approximation is not great, it was 
preferred to rely on the intuitive meaning that the following scale has for the chemist (corresponding 
abbreviations in brackets): insoluble (i), slightly soluble (5), soluble (s), very soluble (v), miscible (), 
decomposes (d). If no special remark is made about the temperature, the reference is to room temperature; 


otherwise, a superscript appears. 


12. Literature references are given to general sources of data such as Beilstein’s Handbook, Elsevier's 
Encyclopaedia, etc. The superscript after the boldtype number indicates the number of the supplement 
(Ergenzungswerk) of Beilstein’s Handbook; e.g.: B7, 12 means page 12 of the first supplement to volume 7 
of Beilstein. 


INDEXES 
Three indexes are found at the end of the Table: 


13. Empirical formula index is arranged according to increasing C, H, and remaining elements in 
alphabetical order. Hydrates are entered under the formula of the anhydrous compound. Salts, complexes, 
etc., are found under their total formulae. 


14. Melting point index is arranged according to increasing melting or freezing points. Only the 
lower temperature of the melting range is given. Remarks to the melting point in the main table, such as 
decomposition, sublimation, etc., are omitted. Melting points are rounded off to the nearest unit. 


15. Boiling point index is arranged according to increasing boiling point of compounds of which the 
boiling point is given at a pressure near to 1 atm. (7.e., 700-780 mm. Hg). Only the lower temperature of 
the boiling range is given. No special entries are made for remarks on the boiling point contained in the 
main table. Boiling points are rounded off to the nearest unit. 


RULES FOR THE NAMING OF COMPOUNDS* 


16. Naming of compounds is based mainly on [nternational Union of Chemistry (IUC) and Chemical 
Abstracts usages, with variations adapted to the scope and range of the Table, in order to enable the 
user to find compounds even when their trivial names are not known. 


17. A suitable systematic nomenclature is used in order to bring as near as possible compounds that 
are isomeric derivatives of the same parent compound, e.g., physical properties appear under the entries 
Benzene, 1,2-dihydroxy-, Benzene, 1,3-dihydroxy-, and Benzene, 1,4-dihydroxy-; under Hydro- 
quinone, Pyrocatechol and Resorcinol a cross reference directs the user towards the systematic names. 
No special entry or cross-reference is made for e.g., Bromoresorcinol; this will be found under Benzene, 
bromo(dihydroxy)-, with the appropriate numbering before the names of the substituents. Another 
example: 4-Chloroquinaldine; the trivial name of the parent compound is Quinaldine, it appears as: 
Quinaldine see Quinoline, 2-methyl-; accordingly the properties of 4-Chloroquinaldine will appear 
under Quinoline, 4-chloro-2-methyl-. 


18. Physical constants of a compound having widely used trivial and systematic names will appear 
under one of them only. The remaining names will appear with a cross-reference to the assigned name, e.g.: 


Resorcinol see Benzene, 1,3-dihydroxy- 
Propanoic acid, 2-amino- see Alanine 
Very complicated compounds such as some natural products, dyes, etc. appear almost exclusively 


under their trivial names. 


* The rules for nomenclature followed by the Table were adapted to the present, relatively limited scope of some thousands 
of compounds, For other use the IUPAC 1957 rules, which appear in this Handbook, may be consulted. 
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19. Rules adopted by the Table for the naming of compounds according to their functional groups 
appear in paragraphs 27 ff. 

20. The naming of a compound has three phases: 

a) Determination of the parent compound. 

b) Determination and numbering of the substituents in the skeleton of the parent compound. 

c) Determination of the derivatives of the principal functions of the compound. 
e.g.: 


CO.H 


Phase a) Benzoic acid 


Phase b) 3-methyl- 
CH; 


Accordingly it appears as Benzoic acid, 3-methyl- 


CO,C.H; 
Phase a) Benzoic acid 


| 
Phase b) 3-methyl- 
Cn, Phase c) ethyl ester 


therefore it appears as Benzoic acid, 3-methyl-, ethyl ester. 


21. The parent compound has at most one kind of principal function, (e.g.: acid) but this function may 
be multiple, (e.g.: diacid, triacid, etc.); examples: 


CH;COCH.2CH.CO2H appears as Pentanoic acid, 4-oxo- 
not as: Pentanon-4-on-1-oic acid 
HO;CCH2,CH(CH;)COCH.CO.H appears as Hexanedioic acid, 3-methyl-4-oxo- 


Unsaturation is not considered as a function and, when possible, it is included in the name of the parent 
compound; e.g.: \ 


CH.2:CHCH.CO.H appears as 3-Butenoic acid. 


Exceptions to this rule are some cyclic ketones that may be designated as ring systems (see paragraph 
83) and some natural products, such as Pregnenolone (the functions alcohol and ketone appear in the 
parent compound). 


22. Entries in the Table are made first according to alphabetical order of parent compounds (para- 
graph 20, phase a), and then according to alphabetical order of the substituents in the skeleton of the 
parent compound (paragraph 20, phase b). It should be emphasized that numbers or single letters that 
are used in the designation of the compound are not considered for the alphabetisation. If the designation 
of a compound includes phase c of paragraph 20 this compound appears immediately after the compound 
that is designated without phase c and has the same substituents bearing the same numbers; e.g.: 


Benzoic acid 

Benzoic acid, 2-chloro- 

Benzoic acid, 2-chloro-, ethyl] ester 
Benzoic acid, 3-chloro- 

Benzoic acid, 3-chloro-, allyl ester 


23. Prefixes indicating multiplicity of substituents as di-, tri-, bis-, tris, etc. and the prefix iso-, as 
in dimethyl-, tripropyl-, bis(nitrophenyl)-, tris(aminomethyl)-, isopropyl-, etc., are indexed 
under d, t, b, t, i respectively. The prefixes sec- and tert- are regarded as numbers, and therefore, they 
are not considered for the alphabetization. 


24. If the designation of a compound is difficult, the use of the empirical formula index is suggested 
(paragraph 13). 


25. When a compound is designated by the name of its principal functional group that alone is not a 
compound, as is the case with some amines, ketones, azo-compounds, etc., after the name of the functions 
the skeleton is designated by alphabetical order, and then the substituents on each of the groups attached 
to the principal function; e.g.: 


6/ S 3/ 


2 3 
a 
7 N—CH,.— OH 
f a : { \- Amine, benzyl 2-naphthyl phenyl, 
| 
F. Peal 4,5’-dihydroxy-4’’-nitro- 


6" 2 
5 By 
NO, 
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It is to be noted that substituents of benzyl (the first radical in the name) are unprimed . substituents of 
naphthyl (the second radical in the name) are primed; substituents of phenyl (the third radical in the 
name) are doubly primed. 


26. The principal function of the parent compound has a number as low as possible. 


HY DROCARBONS* 


27. Aliphatic hydrocarbons. IUC rules 4-10 are followed, but some remarks are added: 

a) For Ci, hendecane (and not undecane) is used (see IUC rule 5). 

b) From the possibilities in IUC rule 7 the alphabetical order is used always (see paragraph 22). 

c) Regarding IUC rules 8 and 9: numbers before the name of the hydrocarbon or the particle indicat- 
ing unsaturation indicate the carbon with the lower number of the two connected by the unsaturated 
link, ¢.g.: 


CH;CH.CH.CH:CH, 1-Pentene 
CH:2:C:CHCH;3 1,2-Butadiene 
CH;C:CCH:CHCH:CHCH; 2,4-Octadien-6-yne 


d) Regarding IUC rule 10: in an unsaturated hydrocarbon the longest chain containing the maximum 
number of double and triple bonds will be considered; e.g.: 


CH,.:C—CH:CH, appears as 1-3-Butadiene, 2-ethyl- 
not as 1-Pentene, 3-methylene- 
H.CH; not as 1-Butene, 2-ethenyl- 


Preference is given to the double bond over the triple bond in the fundamental chain; e.g.: 


CH,:CHCHCH:CH, Appears as 1,4-Pentadiene, 3-ethenyl- 


:CH not as 1-Penten-4-yne, 3-ethenyl- 
28. Cyclic hydrocarbons: 


a) Saturated monocyclic hydrocarbons follow IUC rule 11. 

b) Unsaturated cyclic hydrocarbons follow IUC rule 12 with the following comments: the names 
tetralin for 1,2,3, 4-tetrahydronaphthalene, decalin for decahydronaphthalene, indan for 2,3-dihy- 
droindene, and special names for steroidal skeletons are retained. 

c) Aromatic parent hydrocarbons. The names benzene, naphthalene, anthracene are used. For 
linear arrangements of four or more fused benzene rings names are formed by a numeric prefix denoting 
the number of fused benzene rings and the suffix -cene: tetracene, pentacene, etc. The usual trivial 
names are given to other arrangements: phenanthrene, chrysene, indene, fluorene, benzanthrene, 
dibenzophenanthrene, etc. 

d) Bridged hydrocarbon ring systems appear under the headings: bicyelo- or tricyclo- according to 
Baeyer’s system; e.g.: 


(| ) Bicyclo[3.1.0|hexane 


However in most cases compounds having such structures appear only under their trivial names. 
e) Spiro, dispiro, etc. compounds appear under these headings; e.g.: 


Kone) Spiro[4,5|decane 


f) Cyclic hydrocarbons with side chains. [UC rules 49aI and 49alII are followed with some variations: 
the Chemical Abstracts usage is followed in conjunction with IUC rule 49al: the parent compound is (when 
possible) the one containing the higher number of carbon atoms; e.g.: Benzene, pentyl-, not Pentane, 
1-phenyl-; Docosane, 1(1-naphthyl)-, not Naphthalene, 1-docosyl-. The form Hexane, phenyl- is 
preferred. When the side chain is unsaturated and the cyclic compound is benzene or a benzene derivative, 
preference is given to the unsaturated aliphatic hydrocarbon; e.g.: CsH;CH2CH.CH:CH) is 1-Butene, 
4-phenyl-; CsH;C:CCH,CH,; is 1-Butyne, l-phenyl-. 


The following are exceptions: 





C.H;C:CH Benzene, ethynyl- 
CsHsCH.CH:CH, Benzene, allyl- 
C.HsCH:CHCH; Benzene, propenyl- 
CeHsCH:CH, Styrene 


CsH;CH:CHC,H; Stilbene 


* In order to avoid unnecessary repetition, the 1930 Liége rules for nomenclature of the International Union of Chemistry 
are referred to only by number, e.g. [UC rule 1. These rules may be found in J, Am. Chem. Soc. 55, 3905-25 (1933); the IUPAC 
1957 rules appeared after preparation of this table. 
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For alkyl derivatives of benzene the only trivial name retained is toluene for CsH;CH;. Toluene 
derivatives appear under the heading Toluene if no other carbon atom is attached either to the methyl 
group or to the ring; otherwise the name will appear under Benzene or elsewhere as suitable; ¢.g.: 


wn—(\—cH, Toluene, 4-amino- 


(CHs) a \—cu, Benzene, l-isopropyl-4-methyl- 


C\¢ \-cx, Biphenyl, 4-methyl- 


Substitution in the methyl group of toluene will be labelled a and the word benzyl will not appear as a 
parent compound (only as a substituent); e.g.: 


of \-cx 2Br Toluene, a-bromo-4-chloro- 


( \-ci.on Toluene, a-hydroxy- 
(cross-reference under Benzyl alcohol). 
Regarding IUC rule 49alII the trivial name Stilbene is used instead of Ethene, 1,2-diphenyl-. 


29. Heterocyclic systems, Trivial names are used, or when these are lacking systematic names are 
formed by using the homocyclic system name and the particles oxa-, aza-, thia-, etc. 

The following trivial names are used for simple heterocyclic compounds: furan, pyran, pyrrole, pyra- 
zole, imidazole, piperidine, pyridine, pyrazine, pyrimidine, pyrazidine, thiophene, etc. Fused 
heterocyclic systems follow the same rule; trivial names such as acridine, indole, quinoline, isoquinoline, 
quinazoline, quinoxaline, xanthene, etc., or juxtaposed names such as 1,2-benzopyran, etc. are used. All 
names of fused ring systems beginning with benzo-, dibenzo-, etc. appear under b, d, etc. respectively. 

30. Radicals. Normal alky] radicals are named according to the Geneva designation. The following 
radical names are also used: phenyl, benzyl, tolyl, styryl, allyl, isopropyl, isobutyl, sec-butyl, 
tert-butyl, ethenyl, ethynyl. Larger non-normal alkyl! radicals are designated by forming the longest 
chain containing the radical linkage and numbering the carbon on which the radical links itself to other 
groups according to the nearest end of the longest chain; e.g.: 

CH,CH.CHOH.CHCH,CHCH 

ae a i l : : (2,6-dimethyl-4-octyl)- 
H; Gn, 


The following IUC rules are also used: 54-62, 64, 65, 67. 

31. Substituted Hydrocarbons. The following substituents never appear in a parent compound: 
arsono-(—AsQ), arso-(—AsO,), boryl- (—BO), bromo- (—Br), chloro- (—Cl), fluoro- (—F), 
iodo- (—I), iodoso- (—IO), iodoxy- (—IO,), nitro- (—NO,), nitroso- (—NO), phospho- (—PO,), 
phosphoroso- (—PQO), stibo- (—SbO.), triazo- (—N;3). These are always treated as substituents 
(paragraph 20, phase b). 


COMPOUNDS CONTAINING FUNCTIONAL GROUPS 


32. Order of precedence of functions. When a compound bears one or more functions the parent 
compound is designated according to the following order of precedence: onium compound, acid (and 
derivatives of the acidic function), aldehyde, ketone, alcohol, amine, ether, sulfide, sulfone, sulfoxide, etc. 


ONIUM COMPOUNDS 


33. Onium compounds appear mainly under their trivial names. 
34. Ammonium compounds. When four organic radicals are attached to the N atom, the com- 
pound appears under Ammonium, otherwise it appears as the corresponding salt of an amine; e.g.: 


C.H;N(CH;)31_ Ammonium, phenyl trimethyl, iodide 
(C.H;);NH Ci" Amine, trimethyl, hydrochloride 
Ci NH,CH,CO.H Glycine, hydrochloride 


35. Betaines. The word betaine appears after the name of the corresponding acid (‘‘betaine”’ alone 
is the name of a compound); e.g.: 


CsH;(CH;),NCH,COO Glycine, N,N-dimethyl-N-phenyl-y.betaine 
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ACIDS AND ACID DERIVATIVES 


36. Aliphatic monocarboxylic acids. The longest chain containing the carboxylic group is taken 
as the parent compound. The carbon of the carboxyl group is numbered 1. The Geneva nomenclature is 
followed. (IUC rule 29); e.g.: 


6 6 4 3 2 1 
CH;CH.CH,CHCH,CO.H 
HCH. 


Hexanoic acid, 3-ethenyl]- 


6 4 3 21 
CH;CH.CH:CCO.H 
H; 


In exception to this rule, the following trivial names are retained: 


2-Pentenoic acid, 2-methyl- 


HCO,H Formic acid 
CH;CO.H Acetic acid 
C,H;CH:CHCO.H Cinnamic acid 


37. Cyclic acids. After the name of the ring the suffix -earboxylic acid is attached. The atom to 
which the carboxyl is attached is numbered 1 unless the ring system has a fixed numbering, in which 
case the carboxylic group takes a number as low as possible; ¢.g.: 


ee) 
hoa Nk 
| '—CO.H . 2-Cyclopentenecarboxylic acid 
4 5 
9 0 
8 1 
Zh, d 2-Phenanthrenecarboxylic acid 
7 CO.H 
6 6 4 3 
CO.H 
1,3-Benzenedicarboxylic acid 
(cross reference under Isophthalic acid) 
aS 
CO.H 
no.c—(_\—cout 1,4-Benzenedicarboxylic acid 
(cross reference under Terephthalie acid) 
Linear acids are given preference over cyclic acids; e.g.: 
CO.H 
Acetic acid, (2-carboxyphenyl)- 
CH:CO.H (cross reference under Homophthalic acid) 


Exceptions: benzoic acid, l-naphthoic acid, 2-naphthoic acid, phthalic acid. 


38. Aliphatic, dicarboxylic acids are found under the Geneva name of the chain containing both 
carboxylic groups; e.g.: 


5 4 8 2 1 
HO.CCH.C:CHCO.H 
H.,(CH2) sCH3 


2-Pentenedioic acid, 3-octyl- 


Trivial names are used for the following acids: oxalic, malonic, succinic, maleic, fumaric, tartaric, 
citric. 


39. Aliphatic polycarboxylic acids are designated using the -carboxylie acid suffix; e.g.: 
HO.CCH.CH,CHCH.CO.H 
JO. 


1,2,4-Butanetricarboxylic acid 


40. Thioacids. After the name of the acid one of the following particles will appear: thio-, dithio-, 
thiolo-, thiono-. The last two appear only when it is certain that the ketonic or the hydroxylic oxygen 
is substituted by a sulfur atom. 


C-60 


EXPLANATION OF TABLE (Continued) 


41. Imidic, hydroxamic, nitrolic and nitrosolic acids. Only simple compounds of this type 
appear in the Table. The various cases arising are exemplified as follows: 


CH;CH.CH.C(:NH)OH Butanimidice acid 
C.H;C(:NH)OH Benzimidic acid 
lL J —C(:NH)OH 
N 2-Pyrrolecarboxymidic acid 
| 
H 
CH;CH.C(:NOH)OH Propanehydroxamic acid 
CsH;C(:NOH)OH Benzohydroxamic acid 
U JKecxonoxn 2-Furancarbohydroxamic acid 
O 
CH;C(:NOH)NO, Acetonitrolic acid 
CH;C(:NOH)NO Acetonitrosolic acid 


42. Sulfonic and sulfinic acids. According to [UC rule 47, with the following comment: onium and 
carboxylic acids are functions that precede the sulfonic and sulfinic acids, and so when the former func- 
tions are present in the compound the particles sulfo- and sulfino- will be used; e.g.: 


wos—(_\—co oH Benzoic acid, 4-sulfo- 


43. Sulfenic acids are found under the corresponding hydrocarbon structure followed by the suffix 
sulfenic acid; ¢.g.: 


C.H;—S—OC.H; Benzenesulfenic acid, ethyl] ester. 


44. Aldehydic and ketonic acids. When the carbonyl group is present in the principal chain the 
particle oxo- is used; e.g.: 


O B : ; 
Nl utanoic acid, 3-oxo- 
eatewcoes (cross reference under Acetoacetic acid) 
CH;CHCH,CH;CO.H 
Pentanoic acid, 4-methyl-5-oxo- 
CHO 
If the aldehyde group is not in the principal chain the particles formyl- or oxo- are used; ¢.g.: 
CO.H 
ie 
€* Benzoic acid, 3-formyl- 
ae 
CHO 
CH;CH,COCH,CHCO.H 


Dodecanoic acid, 2(2-oxobutyl)- 
CH;(CH:2);CH» 


See however paragraphs 83, 84. 
45. Hydroxyacids. The hydroxy group is considered as a substituent; e.g.: 


CH;CHOHCO:;H Propanoic acid, 2-hydroxy- 
(cross reference under Lactic acid). 


Exceptions: tartaric, citric, and acids derived from carbohydrates such as gluconic, mannonic, etc. 


46. Aminoacids. Most of them appear under their trivial names with cross references under their 
systematic names. 


47. Orthoacids appear under the heading Ortho-; ¢.y.: 
CH;3C(OCHs)s Orthoacetic acid, trimethyl ester. 


C.sH;C(OC2Hs5);3 Orthobenzoic acid, triethyl ester. 
C-61 


EXPLANATION OF TABLE (Continued) 


48. Acids attached by a non-carbon link. The following examples explain the usage of the Table 
where the same acid appears attached twice to a non-carbon atom: 


NH(CH2CO:2H). Acetic acid, iminodi- 
CO.H 


a ena®) Benzoic acid, 2,3'-oxydi- 
SO;H 
mest el aaa Benzenesulfonic acid, 2,3’-azodi- 


If the acids are different the name of the compound may appear under one of them or under the name 
of the linking functions. 


49. After the name of the parent acid the particle per- is used; e.g.: 
CH;CO;H Acetic acid, per- 
50. Organic acids other than carboxylic, sulfonic, sulfinic and sulfenic. See IUC rule 34. 


51. Inorganic acids. Their derivatives may appear either under the name of the acid or under the 
name of the organic base; e.g.: 


SO.(OCHs)2 - Sulfuric acid, dimethyl ester 
C.HsNH2.HNO; Aniline nitrate. 


52. Isocyanides. The prefix isocyano- is used for the substituent —NC; e.g.: 

C.Hs—NC Benzene, isocyano- 

53. Anhydrides. 

a) Symmetrical anhydrides of monobasic acids. After the name of the acid comes the word anhydride; 
€.g.: 

(CH;CHBrCO),0 Propanoic acid, 2-bromo-, anhydride. 


b) Mized anhydrides: Both possible names appear (one of them as a cross-reference); e.g.: 


CH;CHCICOOCOCH.CH:;Cl Propanoic acid, 2-chloro-, anhydride with 3-chloropropa- 
noic acid; and also: 
Propanoic acid, 3-chloro-, anhydride with 2-chloropropa- 
noic acid. 


e) Cyclic anhydrides of polyacids are named by placing the Sera anhydride after the name of the acid; 
e.g. 


=e \~ y. 
ee 1,4,5,8-Naphthalenetetracarboxylic acid, 1:8,4:5-dian- 


Ae Heasid’ 
ae 


<a Phthalic acid, 3-sulfo-, anhydride. 


S0;H O 


54, Acid halides and azides. The name of the substituent of the hydroxyl group appears after the 
name of the corresponding acid; e.g.: 


rN 


CH;CHCICOCI Propanoic acid, 2-chloro-, chloride 
hay Benzoic acid, azide 
Amides. 
i Primary amides appear under the name of the corresponding acid followed by the word amide; e.g.: 
CH;CONH, Acetic acid, amide 


(cross reference under Acetamide) 
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CH; 


2-Toluenesulfonic acid, amide 


SO.NH;, 
CONH; 


| 

eS 4-Quinolinecarboxylic acid, amide 
ele 

N 


Nevertheless, when in forming the name of the corresponding acid the particle carboxy- is used, and 
this group turns to an amide group, the prefix carbamyl- is used; e.g.: 


CONH, 
/ Propanoic acid, 3(2-carbamylphenyl)- (see paragraph 
CH.CH.CO.H 37), 
CONH; 
Propanoic acid, 3(2-carbamylphenyl)-, amide 
CH;CH,CONH; 3 nuance 


b) N-Alkyl, N-Aryl and other N-derivatives of amides. Substituents in the N atom appear in alpha- 
betical order after the word amide; e.g.: 
’ Br 
CH;CON Acetic acid, amide, N-bromo-N-phenyl- 
CoH; 
Compounds with heterocyclic radicals attached to the N-atom of formamide, acetamide and benzamide 


are named with the heterocycle as parent compound using the particles formamido-, acetamido- and 
benzamido; ¢.g.: 


S 
Eo Pyridine, 2-acetamido- 


N 
ae 
HCONH— ee 2 Benzothiazole, 5-formamido- 
N 
Derivatives of other amides follow the general rule stated above, e.g.: 
N 
CH;CH.CONH—/ \ Propanoic acid, amide, N (2-pyridyl)- 


Amides in which the amide nitrogen is part of a heterocyclic system are named as acyl derivatives of that 


heterocycle: 
NOz 


ey mg Morpholine, 4(3,5-dinitrobenzoyl)- 
| 
O xs 
NO, 
c) Secondary and tertiary amides are named according to the largest carboxylic acid from which it can 


be derived; e.g.: 
Acetic acid, amide, N-acetyl]- 
CH;CONHCOCH; (cross reference under Diacetamide) 
CsHs;CONHCOCH; Benzoic acid, amide, N-acetyl- 
Benzoic acid, amide, N,N-dibenzoyl- 
(CsHsCO)sN (cross reference under Tribenzamide) 
A mixed amide of a carboxylic and a sulfonic acid is named as a derivative of the amide of the carboxylic 
acid e.g.: 


cu.ca.connso,—(_\—Nu, Propanoic acid, amide, N (4-aminobenzenesulfonyl)- 


d) Amides of hydroxamic acids. As in paragraph 52a. 


56. Polypeptides. A small number of polypeptides appear in the Table. They are found under their 
trivial name, or under the name of the amino acid that retains its carboxylic group and shares its amino 


group; ¢.g.: 
CH;CH(NH:)CONHCH,CONHCH,CO.H 
Glycine, N (N-alanylglycyl)- 
C-63 


EXPLANATION OF TABLE (Continued) 
57. Hydrazides of acids. See paragraph 110. 
58. Esters. After the name of the corresponding acid comes the radical and the word ester; ¢.g.: 
C.-H;COOC.H; Benzoic acid, phenyl ester 
HOSO.OCH; Sulfuric acid, monomethy] ester 


Nevertheless, esters of complicated and polyvalent alcohols may appear under the name of the alcohol; 
€.g.: 


COON ls 
CHO.C(CH:):sCH; Glycerol, triheptadecenoate 
H.02C(CH2):;CH; 


CH;C Menthol, acetate 
a 
noe 
el) Aspirin, see Benzoic acid, 2-hydroxy-, acetate 


59. Orthoesters. See paragraph 47. 
60. Amidoximes are treated as amides of hydroxamic acid (see paragraphs 41, 55). 
61. Amidines. After the name of the corresponding acid the word amidine appears; ¢.g.: 
CH3(CH2)sC(:NH)NH» Octanoic acid, amidine 
The nitroger. atom of the —NH: group is designated N and that of the —NH group N’. If a nitrogen 
el ig the amidine function is a part of a ring the compound is named according to the heterocyclic 


62. Betaines. See paragraph 35. 


63. Lactams and lactones. If there is no name for the ring system of the compound, the word lactam 
or lactone appears after the name of the corresponding aminoacid or hydroxyacid; e.g.: 


see 2-Piperidone, 6-methyl- 


oC Do Hexanoic acid, 5-amino-, lactam, 
| 


H 


64. Nitriles. After the name of the corresponding acid the word nitrile appears; e.g.: 





CH3;CH(NH:)CN Alanine, nitrile 
\—CN 
2-Naphthoie acid, nitrile 
Z 
CH3(CH2)sCN Heptanoic acid, nitrile 
NCCH.CO.H Malonie acid, mononitrile 


(cross-reference under Cyanoacetic acid) 


If the four —CN comes instead of a —CO2H group that is designated as carboxy-, the particle cyano- 
is used; e.g.: 


CN 


| 
( \-cu.cu,coon Propanoic acid, 3(2-cyanophenyl)- 
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65. Imides. The word imide appears after the name of the corresponding dicarboxylic acid: 


NH Phthalic acid, imide 
(cross-reference under Phthalimide) 
i 
O 
O 
Vis 


Succinic acid, 2-methyl-, imide, N-bromo- 


N —— er 
S 
O 


For imides of monobasic acids see paragraph 55c. 


66. Cyanates, isocyanates, thiocyanates and isothiocyanates, appear under the headings 
Cyanic acid, loscyanic acid, Thiocyanic acid and Isothiocyanic acid respectively, or, when the 
radical attached to these groups is complicated, the compound appears under the name of the corre- 
sponding alcohol (these rules are identical to those given for esters, amides, etc. in paragraphs 58, ff.). 


ALDEHYDES 


67. Geneva names for saturated and unsaturated aliphatic mono- and di-aldehydes are formed by 
dropping the final e of the name of the hydrocarbon and adding -al or (without dropping the e) -dial. 
The largest chain having the aldehydic group (or groups) as terminals is chosen. 


Examples: 

CH;(CH»2),;CHO Hendecanal 
5 4 3 2 1 

CH;CH.CH:CHCHO 2-Pentenal 


OCHCH.CH:CHCH:CHCH;,CHO 3,5-Octadienedial 


Some trivial names are used whenever the trivial name of the corresponding acid is used, e.g.: formalde- 
hyde, acetaldehyde, benzaldehyde, l- and 2-naphthaldehyde, cinnamaldehyde, etc. 


When the -carboxylic acid nomenclature is used for the corresponding acid (see paragraphs 37, 39), the 
name of the aldehyde is formed by the use of the suffix -carboxaldehyde; ¢.g.: 


( )—cHo 1-Cyclohexanecarboxaldehyde 
ocx{_\—cxo 1,4-Benzenedicarboxaldehyde 


OCH(CH:.),CH(CHO)>» 1,1,5-Pentanetricarboxaldehyde 


When a function of higher rank (see paragraph 32) appears in the molecule the —CHO group is designated 
as oxo- or as formyl- as the case demands; ¢.g.: 


ooun—{_\ cout Benzoic acid, 4-formyl- 


OCHCH.CH,.CO.H Butanoic acid, 4-oxo- 
CH;CH.CH,CHCH.CO.H 
HO 


68. Acetals, hemiacetals and hydrates of aldehydes or ketones appear in the Table immediately 
after the corresponding aldehyde or ketone. The following examples illustrate the nomenclature: 


Hexanoic acid, 3-formyl- 


CH;CH.CH(OC2Hs) Propanal, diethyl acetal 
CH;CH.CH(OCH;)OH Propanal, methyl hemiacetal 
Cl;CCH(OH),. Acetaldehyde, trichloro-, hydrate 
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69. Thioaldehydes are named by using the particles -thial, -carbothialdehyde, thioformyl- or 
thioxo- corresponding to the oxygen analogs (see paragraph 67). If the corresponding aldehydes appear 
under trivial names, the particle thio- is used; ¢.g.: 


CH;CHS Acetaldehyde, thio- 
CH;CH.CHS Propanethial 
Sy—CHS 
| ss 3-Pyridinecarbothialdehyde 
N 
CO.H 
Ge 
Benzoic acid, 2-thioformyl- 
EN 
CHS 
SCHCH,.CO.H Propanoic acid, 3-thioxo- 


70. Azines. See paragraph 109. 
71. Imines. See paragraph 99. 


72. Oximes. The word oxime appears after the name of the corresponding aldehyde (or ketone). 


KETONES 
73. Ketones with no ring attached directly to the carbonyl group are named according to [UC rule 27. 


74. Ketones with one aromatic ring attached to the carbonyl group are named according to IUC rule 
27; €.9.: 


CH; 
CH,C one { \-on 2-Buten-l-one, 1(2,4-dimethylphenyl)-3-methyl- 
HO 
CH,CH,COC,H; 1-Propanone, l-phenyl- 


(cross-reference under Propiophenone) 


The following are exceptions: 


C.H;COCH; Acetophenone 
C.H;CH:CHCOC,H; Chalcone 
CeHsCOC,.Hs Benzophenone. 


75. Monoketones with two rings attached to both sides of the carbonyl group appear under the head- 
ing Ketone, followed by the two rings in alphabetical order and then followed by the substituents in 
the rings (see paragraph 25); e.g.: 


Vv 8’ 


S 7 
{ 2-H ; 
e a Ketone, 1,2'-dinaphthyl, 4'-chloro-4,6,6’-trimethyl- 
4 


Q 
B 
| 
S 
Z 
a 






8 


Cl 
CH; 
AC ese eG) 
Wares 
CH;— és Se Ketone, cyclohexyl 2-pyrryl, 3,5'-dimethyl-5-fluoro- 
[a 6 INS 
H F 
Exception: 
CsH;COC.H; Benzophenone 
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76. Acetyl derivatives of cyclic compounds other than acetophenone are named according to the 
name of the cyclic compound: 


O 
lL heey Furan, 2-acetyl- 
O 


Cyclopropane, acetyl- 


77. Acetals, hemiacetals and hydrates of ketones. See paragraph 68. 


78. Thiones (thioketones) follow the Geneva system and IUC rule 27. When the corresponding 
ketone was given a trivial name the thione has the same name followed by the particle thio-; ¢.g.: 


CsHsCSCH; Acetophenone, thio- 


The particle thioacetyl- is used to designate the group CH;CS— and its use is similar to that of the par- 
ticle acetyl- (see paragraph 76). The heading corresponding to Ketone is Thione; and it is used as 
described in paragraph 75; e.g.: 


S 
(Ss \ Thione, cyclohexyl] 3-pyridyl 
N= 


The particle corresponding to oxo- is thioxo-; e.g.: 


CONHCH; 


Cyclohexanecarboxylic acid, 5-methyl-2-thioxo-, 
=a amide, N-methyl- 
CH;— 


79. Ketenes. According to IUC rule 28. 
80. Azines. See paragraph 109. 
81. Imines. See paragraph 99. 
82. Oximes. See paragraph 72. 


83. Cyclic ketones and thiones. When a cyclic system whose leading function is ketone or thione 
originally had two hydrogens in the site where O= or S= are attached, the compound gets the name of 
the parent compound with the ending -one or -thione ¢.g.: 


ae Tetralin 
CO) i 2-Tetralone 
O Pyran 


4-Pyrone 


The ring system so obtained (including oxo- or thioxo- functions) may be used as a new ring system for the 
naming of compounds containing higher order functions (see paragraph 21); ¢.9.: 


1 
yee 2H 4-Pyrone-3-carboxylic acid 
O 


EXPLANATION OF TABLE (Continued) 


If the compound originally had only one hydrogen at the site of the ketonic function, the particles oxo- 
or thioxo- together with dihydro-, tetrahydro-, etc. are used; ¢.g.: 


SS 
Ss BZ Quinoline 
e 
30) i. ‘ 
“y Quinoline, 1,2-dihydro-2-oxo- 


84. Quinones. IUC rule 46 is followed. The quinone ring system may be used as a basis for the naming 
of compounds containing higher order functions. 


O 
| 
—CO:H 


1,4-Benzoquinone-2-carboxylic acid 


ALCOHOLS 
85. Aliphatic alcohols appear under their Geneva names (IUC rule 20). 
86. Monocyclic aliphatic alcohols appear under their Geneva names (1UC rule 20); e.g.: 
OH 
—CH, Cyclohexanol, 2-methyl- 


OH 
1 
5 2 3-Cyclopenten-1-ol 


4 3 





87. Heterocyclic and aromatic alcohols (phenols). The name Phenol is used for C;H;OH and 
ring substituted derivatives with no carbon attached to the ring and no other hydroxy] group or higher 
order of precedence functions; e.g.: 


OH 
Phenol, 3-amino- 
NH, 
OH 
C Phenol, 4-methoxy- 
CH; 


Toluene, 3-hydroxy- 
OH 
OH 
( Benzene, l-hydroxy-3-isopropyl- 
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OH 
| Benzene, 1,3-dihydroxy- 
(cross-reference under Resorcinol) 
OH 
ee 
ee: Toluene, a,2-dihydroxy- 


Benzene, l-amino-, 3,5-dihydroxy- 
HO— OH 


Alcohols precede phenols in order; e.g.: 


OH 
HO @ = c* Methanol, (4-hydroxyphenyl) phenyl- 
OH 


2-Propanol, 1 (2-hydroxyphenyl)- 


Exception: Toluene, a-hydroxy-, not Methanol, phenyl- 
Other aromatic and heterocyclic phenols or alcohols will be named considering the hydroxyl group as an 
ordinary substituent; e.g.: 


OH 
K —OH Naphthalene, 1,2-dihydroxy- 
So 
—OH 
OO Piperidine, 3-hydroxy- 
i 


88. Polyaleohols such as glycerol, erythrol, etc. appear under their trivial names. Exception: 
1,2-ethanediol. 





89. Sugars appear under their trivial names. 

90. Esters of complicated alcohols. See paragraph 58. 

91. Hemiacetals and hydrates of aldehydes and ketones. See paragraph 68. 
92. The earbinol nomenclature for alcohols is not used. 


93. Thiols. Aliphatic thiols follows IUC rule 22. Aromatic and heterocyclic thiols and molecules 
containing higher order functions together with the SH group will be named using the particle mereapto. 
Thiol is lower than alcohol but higher than amine in the order of precedence; e.g.: 


CH;CH.SH Ethanethiol 
ws{_\—co.n Benzoic acid, 4-mercapto- 
HSCH.CH.OH Ethanol, 2-mercapto- 


94. Hydroperoxides. See paragraph 112. 


AMINES AND IMINES 


95. The amine function is generally considered as an ordinary substituent (like chloro-, nitro-, etc.) 
e€.g.: 
CH3;CH:NH, Ethane, amino- 


S—_N Hae 
| zB Pyridine, 3-amino- 
N 
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96. The name aniline is used for the compound C,H;NH, and as a parent compound for its deriva- 
tives unless a carbon atom is attached to the benzene ring or a function of rank higher than amino is 


present in the molecule; e.g.: ; 


ont \_nau, Aniline, 4-nitro- 
an—(_\_on Phenol, 4-amino- 


on—(\_ncH.c-cn,); Benzene, 1-diallylamino-4-ethyl- 
ou.conn—¢_\ Acetic acid, amide, N-phenyl- 
(cross reference under Acetanilide) 
CH; 


ye 
Geese Biphenyl, 4(ethylmethylamino)- 


97. A list of names beginning with the word Amine appears in the Table; sometimes a cross-reference 
is given to the preferred name based on the largest radical present. If the choice is between a saturated and 
an unsaturated radical of the same number of carbon atoms, the unsaturated one is preferred. Regarding 


this nomenclature see paragraph 25. 


NH(CH.C¢Hs)» Amine, dibenzyl- 
CE ems Amine, ethyl methyl phenyl, 

sHy see Aniline, N-ethyl-N-methyl- 
Za —NHC.H; Naphthalene, 2(phenylamino)-, 
SS see Amine, 2-naphthy]! phenyl 


Lae nu \_o Amine, 2-naphthy] phenyl, 1,4’-dichloro- 
ae (see paragraph 25) 


98. Hydroxylamine derivatives. See paragraph 111. 


99. Imines. The particle imino- is used for the group NH= when it is attached to a single carbon 
atom; ¢.g.: 


CH;CH=NH Ethane, imino- 


In some instances when the imine group comes in place of the oxygen of a keto-group the word imine 
appears after the name of the ketone; e.g.: 


O 
acl 


1,4-Benzoquinone, 2-chloro, 4-imine 
H 


(This is similar to the usage in the case of oximes, see paragraph 72.) 


HTHERS 


100. Simple and complex monoethers are found under the name Ether followed by the two radicals 
(without substituents) attached to the oxygen in alphabetical order and finally followed by the sub- 
stituents in the skeleton of the ether (see paragraph 25); e.g.: 


CH;0CH; Ether, dimethyl 

BrCH,OCH,Br Ether, dimethyl, 1,i'-dibromo- 
(CeHs)2CHOCH; Ether, (diphenylmethyl) methyl 
Cs>H;CH.OC,H; Ether, benzyl phenyl 
HC:COC.H; Ether, ethynyl phenyl 
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101. Alkoxy derivatives of benzene (linear, saturated and with less than 6 carbons) and alkoxy deriva- 


tives of polycyclic or heterocyclic hydrocarbons appear under the cyclic hydrocarbon as a parent com- 
pound; e.g.: 


—OCH; Benzene, methoxy 
(cross-reference under Anisole) 


—OC.H 
ole i Isoquinoline, 3-ethoxy- 


102. Epoxy compounds. Follow IUC rule 24, but cyclic ethers such as furan, dioxan, dioxolan, 
etc. are designated by their heterocyclic system name. 


103. Polyethers. Some appear under their trivial names. Ethers of polyalcohols sometimes appear 
after the name of the corresponding alcohol. 


104. Peroxides. See paragraph 112. 
105. Thioethers. See paragraph 114. 


106. Orthoesters. See paragraph 47. 


MISCELLANEOUS FUNCTIONS 


107. Azo and azoxy compounds. Azo and Azoxy are the headings for these compounds. After the 
word azo or azoxy comes the names of the hydrocarbon (if symmetrical) or hydrocarbons (if unsym- 
metrical) attached to the azo or azoxy group in alphabetical order; places of substitution are given with 
unprimed numbers for the first hydrocarbon and primed numbers for the second hydrocarbon (see para- 
graph 25); e.g.: 


Br 
Bie oe 3 
no \ N :N— 4 
Azo, benzene 1-naphthalene, 2-bromo;:, 4'-hydroxy- 
6 5 
6 7! 





Azobenzene, 2-bromo-4,4'-dinitro- 
= N:N NO» 


O 
t 


Sone, BA 1,2’-Azoxynaphthalene, 4’-methoxy-2-methyl- 


In the case of azoxy no attempt is made to distinguish between the nitrogen atoms. 
Some of the azo compounds are cross-referred to other parent compounds (see paragraph 48). 
Some multiple azo compounds are named by derivation from the most highly substituted nucleus; ¢.g.: 


omnn—€ VC \w:ncat Biphenyl, 4,4’-bis(phenylazo)- 


108. Azides. Azides of acids according to paragraph 54. 
For other azides the particle triazo- is used (see paragraph 31); e.g 


CH;CH.N3 Ethane, triazo- 


109. Azines. Appear under the name of the corresponding aldehyde or ketone if they are symmetrical; 
if not, under two headings with cross references; e.g.: 
CH; CH; 


N ye : 
C:NN:C 2-Butanone, azine 


Cai 


EXPLANATION OF TABLE (Continued) 
CH; 2-Propanone, azine with acetaldehyde 
Now :-CHCH; 
CH; 


see Acetaldehyde, azine with 2-propanone 


110. Hydrazine derivatives. Monoacy] derivatives of hydrazine are entered under the name of the 
acid followed by the word hydrazide; e.g.: 


CH;CONHNH, Acetic acid, hydrazine 
Diacyl hydrazines appear under Hydrazine, ¢.g.: 


CH CONBNH COC Hs Hydrazine, l-acetyl-2-benzoyl- 


When a function of higher order of precedence (amino or higher) is also present, it may be convenient 
to use the particle hydrazino-; ¢.g.: 


NH2NHCH.CH:2CN Propanoic acid, 3-hydrazino, nitrile 
NH.NHCONH, is Semicarbazide, with derivatives under this name, but semicar- 
z ae 78) 58 bazones appear under the corresponding ketone or aldehyde. 


NH.CONHNHCONH, 
1 2 3 6 


mes is Biurea, with all its derivatives appearing under this name. 


111. Hydroxylamine derivatives. Hydroxylamino- is used for HONH—, and aminooxy for 
NH.O—. Names of N-acyl derivatives of hydroxylamine are derived from that of the corresponding 
amide; e.g.: 


CH;CONHOH Acetic acid, amide, N-hydroxy- 


Oximes are explained in paragraph 72. 


112. Peroxides and hydroperoxides. Peroxides are listed under Peroxide and hydroperoxides are 
listed under Hydroperoxide; e.g.: 


C.H;OOH Hydroperoxide, ethyl 
C.>H;CH,OOCH.C,H; Peroxide, dibenzyl 
C.H;,OOCH; Peroxide, methyl phenyl 


113. Miscellaneous Phosphorus, Arsenic and Antimony Compounds. [UC rule 34 is followed. 


114. Sulfides, disulfides, trisulfides sulfoxides and sulfones follow rules identical to those of 
ethers see (paragraphs 100, 101), using an appropriate word or particle, as in the following examples: 


CH;0CH; Ether, dimethyl 
CH;SCH,; Sulfide, % 
CH,;SSCH; Disulfide, ,, 
CH;SSSCH; Trisulfide, ,, 
CH,8(0)CH; Sulfoxide, ,, 
CH;S8(O2)CH; Sulfone, An 
CH;0C2H, Ether, ethyl methyl 
CH;SC2H; Sulfide, % s 
CH;SSC2H, Disulfide, —,, + 
CH;SSS8C2H; Trisulfide, ,, a 
CH;S8(O)C.H; Sulfoxide, ,, a5 
CH;8(O2)C2H; Sulfone, 5K rs 
C.H,OCH; Benzene, methoxy- 
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C.H;SCH; Benzene, methylthio- 
C.eH;SSCH; # methyldithio 
CsH;sSSSCH; es methyltrithio- 
C.H;S(O)CH; 7.5 methylsulfinyl- 
C.H;S(O2)CH; ei methylsulfonyl- 


115. Urea derivatives. According to IUC rule 36. 


Cyclic urea derivatives are named according to their ring system or trivial names: 


\ NH 

( )=0 Barbituric acid 
NH 

DE 


NH 
~~ Quinazoline, 2,4-dioxo-1,2,3,4-tetrahydro- 
| 
H 


The ureido function follows in order of precedence after the onium and the acid functions 
ureido- is used for the group NH,CONH— and thioureido- for NH,CSNH—-; e.g.: 


naconn—€_\_co.n Benzoic acid, 4-ureido- 


. The particle 


SYMBOLS AND ABBREVIATIONS 


[a] specific rotation fl flakes 
6 slightly flr fluorescent 
= above, more than fr freezes 
< below, less than Wes 18 freezing point 
c) soluble in all proportions fum fuming 
a name approved by the gel gelatinous 
International Union gl glacial 
of Chemists (I.U.C)! gr green? 
ie unknown gran granular 
Am J. Am. Chem. Soc. gy gray? 
aa acetic acid h hot 
abs absolute H Helvetica 
ac acid hex hexagonal 
Ac acetyl (CH;CO—) hyd hydrate 
ace acetone hyg hygroscopic 
al alcohol? i insoluble 
alk alkali 1- 1S0- 
Am amyl (pentyl) ign ignites 
amor amorphous in inactive 
anh anhydrous inflam inflammable 
aqu aqueous infus _infusible 
as asymmetric irid iridescent 
atm atmospheres J J. Chem. Soc. 
b boiling L, l levo‘ 
B Beilstein la large 
bipym bipyramidal lf leaf 
bk black li little 
bl blue’ lig ligroin 
br brown? lig liquid 
bt bright lo long 
Bu butyl It light 
bz Benzene m melting 
Cc Chem. Abs. m meta 
c percentage concentration m- meta- 
ca about (circa) M molar (concentration) 
chl chloroform mel monoclinic 
co columns Me methyl 
col colorless met metallic 
con concentrated micr microscopic 
cor corrected min mineral 
cr crystals mod modification 
d decomposes mut mutarotatory 
D line in the spectrum of n normal chain, 
sodium (subscript) refractive index 
D,d dextro‘ N normal (concentration) 
bd slight decomposition N nitrogen® 
dil diluted Nat. natural product 
diox dioxane nd needles 
distb  distillable 0- ortho- 
dk dark oct octahedral 
Di, dl racemic‘ og orange® 
dlq deliquescent or or 
E Elsevier’s 00s ordinary organic solvents 
eff efflorescent ord ordinary 
Et ethyl org organic 
eth ether® orh orthorhombic 
exp explodes os organic solvents 
extrap extrapolated p- para- 
1 For I.U.C. rules of nomenclature see General Index. 
2 Generally means ethyl alcohol. 
3 The abbreviation of a color ending in ‘'sh’’ is to be read as ending with the suffix ‘‘-ish,’”’ e.g., grsh means greenish. 
4 D, L generally mean configuration and d, 1 generally means optical rotation, but there are many examples in the chemical 
literature for which the meaning of these symbols is ambigous and/or interchangeable. 
5 Generally means diethyl] ether. 
6 N indicates a position in the molecule. 
7 For additional information, see Table of Natural Products, according to section and number of entry indicated, e.g., 
Nat. E2. 
8 s and sec. or ¢ and tert, are used as convenient. 
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pale 
partial 
petroleum ether 
pink$ 
phenyl 
plates 
prisms 
propyl 
purple’ 
powder 
pyridine 
pyramids 
racemic 
rectangular 
red 
rhombohedral 
rhombic 
resinous 
soluble 
secondary 
scales 
secondary ® 
softens 
slightly (6) 
solid 
solution 
solvent 
sphenoidal 
stable 
sublimes 
supercooled 
sulfuric acid 
symmetrical 
syrup 
tertiary® 
tablets 
triclinic 
tertiary ® 
tetragonal 
toluene 
transparent 
trigonal 
undiluted 
unsymmetrical 
unstable 
very 
vacuum 
variable 
vicinal 
viscous 


volatile or volatilises 


violet 
water 
white’ 
warm 
waxy 
yellow’ 
xylene 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS 




















aa Crystalline Solubility 
No. Name Synonyms and Formula Sap form, color and "Ey on Density np Ref. 
specific rotation other 
w | al jeth|ace| bz 
IP solvents 
Abietic acid 
al |Abietic acid...... Sylvic acid. CooHsO2....... .|802.46 plla)p -104 172-3 7A tee eS 6 cacy Fi ae | RR i|s|}vi{s]|v |C82s8 B92, 424 
(al, c=10) 
a2 |—,methyl ester. ...|CaHO2........ 0.02.00. 00: SUG AG es cklce oe ace oe reall eR cso BORO hOd0 gions aun laa s B92, 430 
— | Abacetin...... see Flavone, 
5,7-dihydroxy-4'-methoxy- 
a3 |Acenaphtha- Naphtho-2’,3’:4,5- 254.31|pa ye lf (lig) 192 75=356 sl arereers brrtaliante ob criti lennten arn i s |con sulfs |El4e, 565 
anthracene acenaphthene, aas 
O} lig s* 
a4 |Acenaphthene....|Naphthyleneethylene. 154.21\nd (al) 96 278760 1.0242" 1.6066" | i | 6 v jaa s B5?, 495 
7-8 
6 S21 1.2255 gh 
conn 
43 
a5 |—,l-amino-...... NOWOEU TIN S06 OA crisis a0 ae 4 [LOOPS iie ieee mene 135 BUDY ek ots 6 |v . {08 8 B12?, 764 
a6 |—,3-amino-...... CisHuN. See a4.......0..055 169.23ipl (al), Hd (peth)i81.56 fn. ckJaesceee 8 ./ehl 8 E13, 148 
pk in air (red sol) 
a7 |\—,4-amino-...... CrwHuN. See a4............./169.23)nd (al, w) Bai) | tla Sb chcattha wes conm etcaMM a te. acvbece gente, BE esac .|08 V B12?, 764 
a8 |—,5-amino-...... CuHiN,. See a4............. 169.23ind Qig)redinair\I08 = ban ewceewclenser ae cbenw ene en 8 ila [acre lott ad nen errr ane E13, 149 
a9 |—,5-bromo-...... GisheBr. See.a4. oc... os canes 233.11)pl (al) o1.2 335760 1.4392 1.65654 | i | 6 .|B51, 276 
gh 
al0 |—,5-chloro-...... GisHsGle Seanad. cy. tne 188.66|pl or nd (al) —‘|70.5 319.27 |1,9544 1.62887 | i | 6 .|BS1, 276 
sh 
ail j—-5-iodo- sae (GasHel. See ad ocean's cor 280.11\nd (al) CER ccwae ks 1.6687% {1.6909 8 s laas E13, 145 
al2 |—,3-nitro-....... CiHsNOo. See a4........... 199.21|gr-ye nd (aa) USL pV leet ctv Berend othe rnetene . |sulf 8 E13, 147 
(gy-bl— 
red) con 
alk 8 
(red) 
— |—.,l-oxo-.........|see 1-Acenaphthenone 
al4 |5-Acenaphthene- 5-Acenaphthoic acid. 198.22 (lig) QUT hati aatap elas Seen 6 . |B91, 280 
carboxylic acid re 7 
al5 'Acenaphthene- ce 5 182.18|ye nd (aa) ZOU 9 aie dr tal sc diste.s a CeO i| 6 6 jlig s* E13, 169 
quinone Es 
ot. 
al6 |3-Acenaphthene 80H 234.28/hyg nd (bz) fy Ris peated ciel oases cas (reoesaicres 8 . E13, 181 
sulfonic acid a 
« (ey 
S17 7eheonaphe 1-Oxoacenaphthene. 168.20\nd (al) 121 eee terete sh | sh}, . v in 8 E13, 164 
; ye-gr) 
thenone g Ya NaOH s 
C-~e Se 
16 : 2 
al8 |Acenaphthylene.. ¢ S = 152.20'pr (eth), pl (al) [92-3 265-75 |0.89882 |.....--- LY HEN, a aaa eu eee 
Oo as 
al9 |Acetaldehyde..... Acetic aldehyde. Ethanal*, | 44.05]..............|—124.6 |20.87 — |0,7834'f |1.331620 |coA| c | w frresrerees BL, 321 
CH:CHO 
a20 |—,bis(2-chloroethyl)|Bis(2-chloroethoxy)ethane*. /187.07|..............)eeceeeees 194-6d 1.1712) PASSO ecole leet... |e del Sia eis Sete 
CHsCH(OC H2C H2Cl)2 
a21|—,diacetate....... Ethylidene diacetate. WAG IAPR Rec 2, cee ee 18.9 169760 1.3985% |1.070% 8 .|B22, 167 
CH:C H(O2CC Hs)2 
a22 |—,diethyl acetal...|Acetal. 1,1-Diethoxyethane*. |118.18|/volat = = = — |... ..--+- 102,2760 0.83144 1.3819 8 | 0 | 0 . |B18, 326 
Ethylidene diethyl ether. 
CH:sC H(OC2Hs)2 
a22!1|— dimethyl acetal. .|1,1-Dimethoxyethane*. ON ecco o We tres es tees eo —113.2 |64.5 0.85017 1.3668% | s | s|s .|ehl 8 B1?, 671 
Ethylidene dimethyl ether. 
CHsCH(OC Hs)2 
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For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
































Solubilit: 
Mol Crystalline Ey, ine aioe 
No. Name Synonyms and Formula eS * | form, color and ie OG Density ny Ref. 
specific rotation w | al Jeth/ace| bz pear 
| solvents 
Acetaldehyde Noe ‘ 
a23 |—,2,4-dinitrophenyl- SS 224.18!ye sc (al) 168252 Beale alee eae Nets sites i |s*|s v |chl v B15!, 490 
hydrazone (stable cHscHn:nu—C)—Nor 
form) 
a24 |—,—(unstable form)| CsHsNsOu. See a23......... .|224.18 og-red Wye 6 sew illiaracaciorac SEE hos name . |B151, 490 
a25 |—,oxime.......... Acetaldoxime. CHsCH:NOH | 59.07|nd 46.5 114-57 (0.96564 |1.425720 |sur| o | 0 .|B13, 675 
a26 |—,phenylhydrazone'N-Ethylidene-N’-phenyl- 134.18 nd or ta 98-101 236-72 ica tee eee . lig 6* B152, 54 
hydrazine. 
CHsCH:NNHCceHs 
a27 |—,semicarbazone... CHsCH:NNHCONH)?......./101.08 nd (w or al) NGV es S| Sree 2 ey 1.0300; Yoneda ye | TP Perel i aie ne B33, 48 
a28 |—,amino-, diethyl Acetalylamine. Aminoacetal. |133.19]...-..........)....... 163 0.91597 |1.4123% | v | v |v chl v B42, 758 
acetal] 8,8-Diethoxyethylamine. 
H2NC H2C H(OC2Hs)2 
—|—,ammonia...... see Ethanol, l-amino- 
a29 |—,bromo-, diethyl.|2-Bromoacetal. TOT OS Wes est meen NE BQMO As pl cis cyte. all iene er BEM SA eis ais dine hema BL, 682 
acetal BrC HeC H(OC2Hs)2 6618 | 
a30 |\—,chloro-........ CIO CHO Gitte spree TS. BOL os oe .(85=8.648 |. .2..... Ae aera fori tors (icici 43 onc > BL, 675 
a31 |—,—,diethyl acetal Chloroacetal. L626 2 te pict ire tas | ate ate ae: 157.4760 1.01804 |1.4170% | 54 | 2 | « : . ..|dil sulfd |B12, 676 
C1ICH2C H(OC2Hs)2 
| 
a32 |—,—,dimethyl CICHsC (OOH) 42 ae [124.57 eee .|124.5-6.5 |1.094% [1.41502 | ests areca ed eres ree cay 
acetal 
a33 |—,dichloro-...... ChCHCHO........ i bate. ae cries ae ein oe . |87-8 |... aoe or ..|B12, 676 
a35 |—,—,diethyl acetal Dichloroacetal. 197207 ee nee eee .|185-6 1.13834 |. |. .|B12, 677 
ChC HC H(OC2Hs)2 | 
a36 |—,—, ethyl ChkCHCH(OH)OC2Hs. . LEO TOU ect akereeaee eet .|109.5-111 |1.31426 | 5 | 2 «© jlig 6 |B12, 677 
hemiacetal | 
a37 |—,—,hydrate......|ChCHCH(OH):2.............{130.96/er (bz), ta 56-7 118221, ss. oe btn] aelte7 ICS: 8 BL, 614 
a39 |—,dimethyl- Dimethylaminoacetal. LG 2Give: ” © Seeeuilet. octes 170-1 0.8857 vos ls |... /o8 8 'B4!, 308 
amino-, diethyl | (CHs)2NC HxCH(OC:2Hs)2 | 
acetal | | | 
a40 |—,diphenyl-...... 2,2-Diphenylethanal*, LOG: 25 ir tor che he opener l'on ae -|315 éd 1.1061, |1.59207 ijviv lv . |B72, 370 
(C6Hs)2C HC HO 157.57 | | 
| | 
a41 |—,ethoxy-.........C2HsOCH:CHO............. SSH ee eee .|105-6 (0.942% |1.3956 | s | s |...]...|... BL, 818 
| 
a42 —,ethylmethyl- CH3(C2Hs)NCH2CH(OC2Hs)2 |175.27|.............. .|179-80 | E Poeesiie regs : |. ../08 V BA, 309 
amino-, diethyl | | 
acetal | | | | | 
a43 |—,hydroxy-....... Glycolaldehyde. Glycolic 60.05'pl 97 1.366'° (1.47729 | viv] 6]... (oe . BL, 863 
aldehyde. HOCH2CHO | 
| | 
a44 |—,—,diethyl 2,2-Diethoxyethanol*, RY veteenech ameter schall, See ae 167 0.888% |1.40732 feet . BL, 864 
acetal HOCH:CH(OC2Hs)2 | | 
| : 
a45 |—,methoxy-...... CHsOCH2CHO.............| 74.08), .|92.3 1.0054 1.3950 | s | s Hamedlics de elieenyeme eels vi/acacat 
a45! —,2-oxo-2- Benzoyl formaldehyde, 152.15 nd (w, chl, al- |....... 193-4 }d}s|ea] chl, C828 
phenyl-, hydrate | hydrate. Phenyl glyoxal, lig, eth-liq) 
hydrate. CcHsCOC H(OH)2 | | | 
a46 |—,—,dioxime,,.... Phenyl glyoxime. 164.17 nd (chl) 180 vil s | a chl 6 B72, 602 
CeHsC (:NOH)CH:NOH | | | 
a47 |—,—,l-oxime...... Isonitrosoacetophenone. 149.15 mel pr or lf 126-8 | 3 chl s* B72, 600 
CoHsCOCH:NOH (chl, w) sh 
a48 |—,phenyl-........ a-Tolualdehyde. a-Toluic 120.15)(w) 33-4 193-4 1.02727 1.5255 | 5 | © | © |, . B71, 292 
aldehyde. CeHsC HxC HO | 
a49 |—,tribromo-...... Bromal. BrsCCHO.......... DROOL ene 174760 2.6650" Goh ull eatete ale tale ae emeneren B12, 683 
a50 |—,—,hydrate....../BrsCCH(OH):2......... .|298.77 mel pr 53.5 2.5662" s|s]|s chl s BL, 683 
a51 |—,—,monoethyl Bromal monoethy!] acetal. 326.83 nd 44 <a al a el Fh rena [sees me BL, 684 
hemiaeetal BrsCC HOHOC2Hs 
a52 |—,trichloro-...... Chloral! ChCCHO...........1147.89|......... -57.5 9775760 1.51217 1.455722 | v’ | sh | gh .|BL, 677 
a53 |—,—,butyl Chloral n-butyl alcoholate, |221.51|nd 49-50 129-30743 VAC ital loace ee nie 2 BL, 267 
hemiacetal ChCC HOH (OC«H}) 
a53!|—,— diethyl Trichloroacetal. 221.51 a 7 
acetal ChCCH(OC2Hs)2 eat: aon ese a ag -|glycerol » |B, 621 
a54 |—,—,ethyl Chloral alcoholate, 193.46 nd 56-7 LVS | UPAR eee BP BEB eles eek ene va ore DLS OSL 
hemiacetal ClsCC HOH (OC2Hs) 

















For explanations, symbols and abbreviations see beginning of table. 
































PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 

















ae Grainne at ‘ Solubility 
No. Name Synonyms and Formula wt * | form, color and oC <4 Density Np Ref. 
* |specifie rotation other 
w | al jeth|ace} bz 
i ul | I : afew solvents | 
Acetaldehyde 
a55 |—,—,hydrate...... Trichloroethylidene glycol. 165.40|)mel pl 51.6-.7 96.3764 1.90817 Ratatat viv chl v BI’, 680 
ClsCCH(OH): 
a57 |—,—,B,B B- Chloralacetone chloroform. |324.85|nd (bz) 65 BUD Pi kiriaaarnihnaeacre hl g BP | yevrerete liege tll (alate tae 
trichloro-tert- ClsCC HOHOC (CCls) (C Ha)2 
butyl hemiacetal 
— |Acetaldoxime..... see Acetaldehyde, oxime 
— |Acetamide........ see Acetic acid, amide 
— |—,e-cyano........ see Malonic acid, 
monoamide, mononitrile 
— |\—,diisobutyl- ....|see Pentanoic acid, 
2-isobutyl-4-methyl-, 
amide 
Acetamidine..... see Acetic acid, amidine 
— |Acetanilide.......|see Acetic acid, amide, 
N-phenyl- 
— |—,thio-............ see Acetic acid, thiono-, 
amide, N-phenyl- 
a58 |Acetic acid....... Ethanoic acid*. CHsCOcH. ..| 60.05|rh (hyg) 16.604 118.5760 1.04917) 1.372120 | © | .|08 8 B22, 91 
035 B5*, 761 
a59 |—,allyl ester....... Allyl acetate. DO Die isi stants ais aeiei|lapeie the saya e 103.5760 0.92767 1.404920 5 | 2 . |B22, 150 
CHsCOsCH2CH:CHse 
a60 |—,amide.......... Acetamide. Ethanamide*. 59.07 |trg mel 82.3 221.2760 0.9986" fame eles s|v .|ehl s B22, 177 
CH3sCONH2 
a61 |—,— (labile form). .|CHsCONH2................ 59.07 |rh 48.5 QQ 2700 evs eral l|fesens t.cters 3 viv te lhe fecers .|B2, 175 
a62 |—,—,N-acetyl-. ...| N-Acetylacetamide. 101.10 nd (eth) 79 Q23/5OOES Ae. sealer sis _|lig s B22, 180 
Diacetamide. (CHsCO)2NH 
a63 |—,—,N-acetyl-N- | p-Chloroacetylacetanilide. 211.66} (al, eth) BOT cae | lit recctrt Revit | isctanceare tens | yoann see Vv Vv .|B12, 612 
(4-chloropheny]l)- Guan ¢_y-a 
a64 |—,—,N-acetyl- p-E thoxydiacetanilide. 221.25\nd (lig) 53.5-4 Oe Th ec trterct Geese lege ee cone éiv 6 jaav B13, 468 
ig oh 
ae (cxsco)s—_—ooms nee 
a65 |—,—,N-acetyl-N- |Diacethylethylamine. i PAS) ee ous, ganeariercrer| in 4 SEMA ra sete 195-9 1009220 eaten has i | 8 . |B4, 352 
ethyl- (CH3CO)2NCoHs 
a66 |—,—,N-acetyl-N-. |Diacetylmethylamine. WAS ovate terete evaaves cpesell cho nate VOQe | bts detaracail (she gts ~ . |B4!, 329 
methyl- (CHsCO)2NC Hs 
a67 |—,—,N-acetyl-N- |Diacetanilide. 177.20 \ta (lig) 37-8 POOR | 5-2 aeailoaineneon 5/38 8 .|B122, 145 
phenyl- (CHsCO)2NCeHs 
a68 |—,—,N(4-acetyl- | p-Acetylacetanilide. 177.20 nd (w) HOGA Ae see eee etetsucl|| oe ere oh all tewsegea age d}v V7 |G eigerernte B14, 33 
phenyl)- 4-Acetylaminoacetophenone. vi 
cusconn—f_—cocns 
a69 |—,—, N(2- N-Acetylethylenediamine. 102.14|wh 51 128 YT iead wets alllere sce cteces s|s Be acne akoee 
aminoethyl)- CHsCONHCH:2C HiN He 
a70 |—,—,N(2- o-Aminoacetanilide. 150.18)nd HS 2 (145) Se ama tear nee emtnn cel heaton nate s/s rjchi| encieee Meo p oS hoya 5 
aminopheny]l)- HoN 
aS 
cuconn—C_Y 
a71 |—,—,N(3-amino- |m-Aminoacetanilide. 150.18)nd or pl (bz) BOC Nerd meueees viv Wl cdio | Waracanianar ee B132, 27 
phenyl)- NH2 
Ye 
cusconn—(_Y 
alZ |——_, CsHwN2O0'HCl..............|186.65/redsh pl (al) DAS BU 8 USE craretsconel |levcusheviy pawles icsesce waiter dl i .|B132, 27 
hydrochloride 
a73 |—,—,N(4- p-Aminoacetanilide. 150.18 nd (w) V62=—2ehim [207 Paty ctertrstcrecacell nora eek OA WR UVa lavereilts toes! [tonaPetshetereateen B132, 50 
pmacr nena) cusconn—(_Y—nun 
a74 —,—,N-benzyl-. ..,|N-Acetylbenzylamine. 149.20/If (eth) 61 > SOOO Miocene neal fous eyes aad Vv . |B122, 588 
CHsCON HC H2CcHs 1572 
a75 |—,—,N-bromo-, Acetobromamide. 155.99 bt ye pl 70-80 BOAO ah rd ous ee on sh | s chl 6 B2, 181 
hydrate CHsCONHBr. H:0 (w + 1) 
a76 |—,—,N-bromo- N-Bromoacetanilide. 214.07\ye pl (peth) (lien Sars (nea ite hacking) | Neca arar eae ..{ehl v B12?, 296 
N-phenyl- CHsCONBrCeHs lig 6 
a77 |—,—,N(2- o-Bromoacetanilide. 214.07|nd (al) OBe WN ca re eiterer atl ntrettvte is -cj|(nvevsvevce.eme Tas .|B122, 342 
bromopheny]l)- Br 
S 
cmconn—C_ 












































For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





No. 


Name 


Acetic acid 


a78 


a79 


a80 
a8l 


a82 


83 


a83! 


a84 


a85 


a86 


a89 


a90 


ag91 


ag2 


a93 


ag4 


a95 


a96 





—,—,N(3- 
bromophenyl)- 
—,—,N(4-bromo- 
phenyl)- 
—,—,N-butyl-.... 
—,—,N-butyl-N- 
phenyl- 
—,—,N(4-butyl- 
phenyl)- 
—,—,N(2-chloro- 


4-nitrophenyl)- 


—,—,N(2-chloro- 
5-nitrophenyl)- 


—,—,N(3-chloro- 
4-nitrophenyl)- 


—,—,N (4-chloro- 
2-nitrophenyl)- 


—,—,N(4-chloro- 
3-nitrophenyl)- 


—,—,N-chloro-N- 
phenyl- 

—,—,N(2-Chloro- 
phenyl)- 


—,—,N (3-chloro- 
phenyl)- 


—,—,N (4-chloro- 
phenyl)- 


—,—,N(2-chloro- 
3-tolyl)- 


—,—, N(3-chloro- 
2-tolyl)- 


—,—,N (3-chloro- 
4-tolyl)- 


—,—,N(4-chloro- 
2-tolyl)- 


—,—,N (4-chloro- 
3-tolyl)- 














‘A Solubility 
Mol Crystalline ~ b 
Synonyms and Formula a * | form, color and ae a Density Np Ref. 
" |specific rotation el ei ial ever hi other 
solvents 
— + -- —t 
m-Bromoacetanilide. 214.07 nd (aq al) 1 fh Mn Pent of) (a Sey Ren iy eae ey 1 sh PO ade | ea ee B12?2, 634 
Br 
LZ 
cuconn—_Y 
p-Bromoacetanilide. 214.07|nd (labile, 60% |168 =| ........ 1707 © We eee ce iw] 6] 6 6 \chls B122, 348 
A 
cxcown—¢_)—ar al) mel pr : 
CHsCONH(CHz2)sCHs...... . UTS US ies icats teueeielesicetliete ara-ciesceane 1272) in een ier eerie] eee . .|B42, 634 
CHsCON (CoHs)(C H2)sC Ha... .|191.29].............. AZTO=BIE beg Sete hteeeeane ne -|Bi2, 247 
p-Butylacetanilide. 191.29 wh pl TOR Vee oa alle nanenthe tile ances 8 . |B122, 634 
cuconn—C_Y—(cus):c113 
2-Chloro-4-nitroacetanilide. /214.62!nd 130240)» [ee ets | Scan ee Aleta Aclot Ala ne eee eee B12, 733 
cl 
~. 
CHscONH—C__ Y—NO2 
6-Chloro-3-nitroacetanilide. /214.62 nd (al) GS-4. | ae GLANS ee ello: eee P| (ey Bae Re! | pee Sr B12, 732 
NO? 
we 
cusconn—{_Y | 
ee 
cl 
3-Chloro-4-nitroacetanilide. |214.62 pa ye nd FAT =O no” on ove vite a Me were ea ee eee | 6 . |B122, 399 
cl | 
ye 
crsconn—_—nos 
4-Chloro-2-nitroacetanilide. |214.62!ye nd (al) 10S ewe SSUES aren] <n ete SS Ot, ea gr B12, 397 
NO2 
aS 
cxsconn—_Y—cl 
4-Chloro-3-nitroacetanilide. |214.62 ye nd (al) tlh ee OR (Re rope A 2 3 a a J---|-+- bs asorerspeunte rors {SEED FSD 
NO2 
Ze 
cusconn—C_Y—cl 
N-Chloroacetanilide. 169.91 nd (dil aa), 87-8 Fs cor! Pec ann 5 | . B122, 295 
CHsCON(Cl)CeHs pl (peth-chl) 
o-Chloroacetanilide. 169.61/nd (dil aa) BOB VN sae esi ats 1S ese: |- Bo electra B12?, 317 
ee (sub 
50-60) 
== | | 
CH3CONH Mem | 
m-Chloroacetanilide. 169.61'nd(50% aa) —|76.6 Ale | 6} vf] v|...] v |CSv B12?, 321 
cl | 
“a | 
CHsCONH— lon 
<> bia 
p-Chloroacetanilide. 169.61)nd (aq aa), ta |179 |1.3854 ACY | ecle OCs B122, 327 
| | 
cusconn—¢_Y—cl (al, ace), er (w) ae ey 
2-Chloro-3-acetaminotoluene, |183.64 nd Se Bltamawcrnelbarce-aentare s 8 lig 6 B12, 871 
cl CHs 
eae 
PREITY S 
6-C hloro-2-acetaminotoluene, |183.64'nd W6=7 faves dl sg 8 . |B12, 836 
CHa cl 
NG 
CHiCONH— 
3-C hloro-4-acetaminotoluene, |183.64|tcl er 110 ie | OPES Ary «| arte Meee | gray See ae ‘ . |B12, 989 
cl 
ae 
cnsconn—C_Y—ems 
5-Chloro-2-aceta minotoluene ,|183,64/pl (al) PAS | Bl Rewate tererere ta dis cian aiea cians SMe i ice stares ace cc | ebhes SoG 
CH3 
SS 
cusconn—f_—cl 
2-Chloro-5-acetaminotoluene, |183.64|pl 12) By ae ISSR Serer ee iS oer toate ee 8 8 .}B12, 871 
CHs 
ee 
crsconn—C_Y—cl 














For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 




















C ii Solubility 
Mol. rystalline OES ee 
No. Name Synonyms and Formula oe form, color and oC t oC Density Nay Ref. 
* |specific rotation other 
w | al jeth|ace| bz 
solvents 
4 at 2 
Acetic acid 
a97 |—,—,N(5-chloro- |4-Chloro-2-acetaminotoluene. |183.64/nd(w) T36=7 Mahl doe oestedlte eee sls | 8 . |B121, 389 
2-tolyl)- CH3 
SS 
CHscONH—C€ 
SS 
cl 
a98 |—,—,N(5-chloro- /|5-Chloro-3-acetaminotoluene. |183.64/nd ut Mn ARs ge Ruck ia ceMa eee  Cormer (exe he] Once eecaen eeceeal is toe] ichencnees i cxeeee B12, 871 
3-tolyl)- cl 
vs 
cxxcons—_S 
< 
CHs 
a99 |—,—, N(4-cyclo- 4-Cyclohexylacetanilide. BIG Olan viacerPeece eases BBO oil erth tack ae all ea bteva-ayavall Meee) ata: Nee alls A Seen te eee (te oU ns \lB = ea eer 
hexylphenyl)- cuscons—f_S—{_) 
2100 |—,—,N,N-dia- Triacetamide. (CHsCO)sN .. .|/143.14|nd (eth) CGMS ee aneardanitals i omettene 8 . |B21, 82 
cetyl- 
al01 |—,—_,N,N- CBIGON(CsBis)a. 28. cee ae USED UST ie tccscostMeve aeaies ctssd Mstrenevees testi 185-6 0;92489 Nina sce 8 | 8 . |B42, 602 
diethyl 
a102 |—,—,N,N- GERCONKG Hi)a. 5 «ines cP STI ele. aac e acae -20 165788 0.9366, |1.435125 | © | «| 2 |chl 2 B4?, 564 
dimethyl- 
a103 |\—,—,N (2,4-di- 4-Acetamino-5-nitro-m- 208.21|yesh nd (w) TPS Piette beets) certs anaes aback oe ort st | 8s 8: \ | penser B122, 612 
methyl-6-nitro- xylene. 
phenyl)- CH3 
S 
cusconn—_Y—cns 
Zo 
NO2 
a104 |—,—,N(2,4-di- 2,4-Acetoxylide. 163.21\nd (al) 128-9 i iy (UJ I 6 |v . |B122, 608 
methylphenyl)- CH3 
oS 
cusconn—{_S—ons 
2105 |—,—,N(2,3- 2,3-Dinitroacetanilide. 225.16/nd (al) NEF Nisdspanoecthessnsilrarstera tetera 5 | 6 5 |chl 6 B122, 405 
dinitrophenyl)- NO2 NO2 
Sl ee 
CHsCONH— 
al06 |\—,—,N(2,4- 2,4-Dinitroacetanilide. 225.16lyemds(aloribz)i2Z5-6 ne NaeepP etl er cisos aliens autereetes COs! u elim) Ug «| Lmuress|iske usage cr, me B122, 410 
dinitropheny]l)- NO2 
aS 
cusconn—_S—nor 
al107 |—,—,N(2,5- 2,5-Dinitroacetanilide. 225.16|nd (al) U2 T  Paeexenxapeese [tree reckons Vv .|B12, 758 
dinitropheny]l)- NO2 
s 
cuconn—( _Y 
~~ 
NO2 
a108 |—,—,N(2,6- 2,6-Dinitroacetanilide. 225.16/nd (aa) 1 (2 y a | eS CPE ah ee Ne a BONN gl Toh toll ood SMe oll cep enone Hacc ee SiS B12, 758 
dinitrophenyl)- NO2 
SS 
cuconn—(_Y 
oe 
NO2 
al109 |—,—,N(3,4- 3,4-Dinitroacetanilide. 225.16lye er (al), eC ee eo cite v . |B122, 414 
dinitropheny]l)- Wes nd (w) 
cusconn—C_—nox 
a110 |—,—,N(3,5-dini- _|3,5-Dinitroacetanilide. 22h 6lyend (diliaa,;w)|1O0) |) |\eeamtemore lees tse) Merete tte Cael SU ie lreal lesan cin cans B12, 759 
trophenyl)- NO2 
ie 
cuscons—_ 
NG 
NO2 
alll |—,—,N,N- N-Acetyldiphenylamine. 211.25|rh or nd (w) 103 riotowe » Dalle aemeerars tae. aera is 6|s|6 .|B12, 247 
diphenyl- N-Phenylacetanilide. 
CH:CON (CeHs)2 
a112 |—,—,N,N- CHsCON(CH2CH:2CHsa)2.... . PABIDS Re eae. cates ee riaagients QOO=QTO! Nitec arcs lance B: ll csrell nals aed SAREE B4, 142 
dipropyl- 
a113 |—,—,N (2-ethoxy-4-|2-Acetamino-5-nitro- 224,22|ye nd G52 We leita scemtr chara |'stetemceharcrs Te ae ice el erally toensieacncen B132, 194 
nitrophenyl)- phenetole. 
C2H50 
S 
cusconx—{_Y—nor 









































For explanations, symbols and abbreviations see beginning of table. 
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Solubili 
Mol Crystalline aA b cLUbAlsy: 
No. Name Synonyms and Formula kas “| form, color and on a Density ny | Ref. 
" Ispecific rotation other 
w | al jeth/ace] bz 
solvents 
al aT 
Acetic acid 
all4 |—,—,N(2-ethoxy- |2-Acetamino-4-nitro- 224.22\ye nd (al) 199 Eh RS ee. SR ee i I dan (eae |e bon ts| eR Pa ERE B13?, 193 
5-nitrophenyl)- phenetole. 
C2H50 
= 
cmconun—C_S 
~ 
NO2 
all5 |—,—,N(4-ethoxy- |4-Acetamino-3-nitro- 224.22)ye nd DOA Nive rrcceorn acedesl tenses co eae fiona see sel WWW Vans book tObL-y; B132, 287 
2-nitrophenyl)- phenetole. 
NO2 
XS 
cusconu— _S—ocms 
all6 |—,—,N(4-ethoxy- |4-Acetamino-2-nitro- 224.22/pr (dil al) 12 | Raa (as A ierece ane ie peel oN olen.) ove fehl vy: B13?, 285 
3-nitrophenyl)- phenetole. lig 6 
NO2 
a 
cu,conn—{_S—ocrits 
all7 |—,—,N(5-ethoxy-  |3-Acetamino-4-nitro- 224.22\nd (al) OB Ws astaceg ayant stots ta¥slael is Seca deen ee Vee Va ee Iew) | aac Ob B13!, 136 
2-nitrophenyl)- phenetole. lig s* 
NO2 
~ 
cusconn—€_Y 
N 
OC2Hs 
a118 |—,—,N(2-ethoxy _|o9-Acetophenetidide. 179.21|lf (dil al) 78-9 200M Winer eee az orneee © LCS: | Selec (08-8 B132, 172 
phenyl)- C2H50 
Ss 
craconn—0_) 
a119 |—,—,N(3-ethoxy- |m-Acetophenetidide. 179.21/1f (w) O67 | tlewt na aconbevannteleines ce me Bache: «ape la as ba] oss ai0 «eae tee Oe 
phenyl)- OC2Hs 
ra 
cawonn Ca) 
al20 |—,—, N(4-ethoxy- | p- Acetophenetidide. 179.21|mel pr 134.7 is rw A AR ae 1.571 Sales FSM Ss-<|o2 1, oe Re B132,244 
phenyl)- Phenacetin. 
cusconn—C__—ocans 
nD It ee Nesthylea ee Acetoethylamide. STU Slee ee. ce Oe 205 0:042; || ...qene wo )o]|...|.../...laas B4, 109 
CHsCONHC:2Hs 
a122 |—,—,N-ethyl- N-Ethyl-3-nitroacetanilide. 208.22|pa ye nd RO oh cts sa events oi Re tere eae Sie (a RR (ee (Me fe ieee ety 
N(3-nitrophenyl)- NO2z 
va 
crscon (cats) —¢ _Y 
a123 |—,—,N-ethyl-N- _|N-Ethyl-4-nitroacetanilide. |208.22/If or pr 1 i a ae ie cor | bo RU ei A OV | Shires) Vilwanwen was a MbkeeeaO 
(4-nitrophenyl)- crscon (cas) —C _—nos 
al24 |—,—,N-ethyl-N-  |N-Ethylacetanilide. 163.22) (w), rh (eth) S1-S(S4.6)|2b8M [ais vcelene cues 8: }oa6 | Bees leet tides ee Renee 
phenyl- CHsCON (C2Hs)CoHs 
— |—,—,N (formyl- see Benzaldehyde, 
phenyl)- acetamido- 
a125 |—,—,N(2-hydroxy- |N-Acetylethanolamine. 103.12) (ace) 63-5 die 1.122399 [1.4730 | © |...|...| 94| 5 lig 3 B41, 430 
ethyl)- CHsCONHCN:C HOH 
a126 |—,—,N(2-hydroxy- |1- Acetamino-2-naphthol. 201.22/If (w, dil al) 235d Bibs oe WM lcee can veseeeee]es.] 84] 8%] 84] 84 (NaOH v /B132, 414 
1-naphthyl)- HO 
AS 
cnsconu—€_Y 
« » 
a127 |—,—,N(4-hydroxy- NO2 210,20) (al) et a ai Paces ete Bia Are nisin ce famine ee Me Ree vile 6 Hlesalhaarnce-ar «nsec B13!, 186 
3-nitrophenyl)- a 
N-methyl- cuscon(crs)—¢ _Y—on 
0128 |—,—,N(2hydroxy- |2-Acetaminophenol. 151.16)pl (dil al) 209 Rite cnuatacaei| neta acetal ernieccents 6] vjv...] v jalk v B13?, 171 
phenyl)- HO vi 
Sx 
crsconn—C_Y 























For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 




















=A Crystalline Solubility 
No. Name Synonyms and Formula og form, color and vac ae Density Ny Ref. 
* |specific rotation cor 
w | al jeth|ace| bz| solvents 
{ = SS Ae = + ut 
Acetic acid 
al29 |—,— ,N(3-hydroxy- |3-Acetaminophenol. 151.16)nd (w) T4890 © Reticmeteet TB haa a ccu|eies vaan viv 6 |chl 6 B13, 213 
pheny])- On 
Ko 
cusconn—(_S 
a130 |—,—,N (4-hydroxy- |4-Acetaminophenol. 151.16/mel pr (w, al) [168-9 ANE BOB Nie arue vtacs.0 Be evn a laeere Le sanllcieiniere tars B132, 243 
pbeayy)- curconn—{_—on Se 
al31 |—,—,N(2-hydroxy- |2-(Acetylmethylamino)- 165.20/nd (bz-peth) BEI co ilraey oleh CHR RNOB Wiscunt sollte xara é jv Ville nsuas trees B132, 173 
phenyl)-N-methyl-| phenol. 
HO 
SS 
cxscon(cxs)—C_S 
a132 |—,—,N (4-hydroxy- |4-(Acetylmethylamino)- 165.20|sc (w) DAG Oe Wrasse ach afall|rafecatv eal lin oyerare trons d|v . |B131, 162 
phenyl)-N-methyl-| phenol. 
cHscon(cHs)—€_S—on 
al33 |—,—,N (4-iodo- p-Iodoacetanilide. 261.07|\ta (w), pr SAGES | hlistacs cra aeeeam ble de ya: e:-atyrs| acute) eases 6 |v Vv . |B122, 362 
phenyl)- cHsconn—(")—1 (w, al) Ve 
al34 |—,—,Nisopropyl-Nphenyl- 177.28)lf (lig) 39 ZOz-—SOrs Ae aeterarec eeevcmtarmiate arta Halliccwenueciee | Ebene to 
a135 |—,—, N (2-methoxy- CH:0 NO? 210:20ipaiyerpr (dil aa;|1038—4 | NResize Guidi swe ssl 2 ose oter = 8 .|MeOH s* |B13?, 195 
3-nitrophenyl)- Ae me al) aa gt 
CH;CONH— 
a136 |—,—, N (2-methox, - CH:0 210.20|pa ye cr L534 eT Woe eens calla nts 8 BEA in, oe cate DLS Oe 
4-nitrophenyl)- NS AcOEt 
cusconn—{_Y—nor 
a137 |—,—, N(2-methoxy- CH30 210.20)nd (w) dita acres saercacod | eee ore 6 6 . |B132, 193 
-5-nitropheny])- NS gh 
cusconn—_Y 
aN 
NO2 
a138 |—,—, N(2-methoxy- ei 210:20) pate ior, (dil :al){|158-0l 9,0) ask ea et Aieheys carsnl| oom occa ke selceelh.| 6 . |B132, 192 
-6-nitrophenyl)- 
onwown—<_) 
a 
NO2 
a139 |—,—,N(3-methoxy- No2 ocus 210.20|br amor PXtele) ines oeso 4h sd gommalewee sso 8 Bialien eahewue B13}, 136 
2-nitrophenyl)- 
CHsCONH— 
a140 |—,—, N (3-methoxy- ocus 210.20\ye nd (w) AGS AERCR NS ba. Aller ce. ieee. oe s |v .jaa v B13!, 137 
4-nitrophenyl)- 
CHscONH—¢ ‘)—NO2 
al41 |—,—, N(3-methoxy- OCH3 210.20/nd (aa) BOT citrate ata, atalle ose eee 6 | 3s s |chl 6 B13?, 216 
5-nitrophenyl)- ye aa s 
ieee lig 6 
NOz 
al42 |—,—,N(4-methoxy- NO? 210.20/ye nd (al) DGcB—7 0 Wigatay- ate eed cate sche |tas sl saaabyels vil v v laa v B132, 287 
2-nitrophenyl)- x 
cxsconn—(_—oens 
al43 |—,—,N(4-methoxy- Noo 210. 2iog-ye nd (wor 1153 © VN ist RN cele ce ee ee s |s*|...|...] 6 lig 6 B13!, 186 
3-nitrophenyl)- ce dil al) 
crscons—¢_—oons 
al44 |—,—,N(5-methoxy- NO2 210.20|/wh nd (al) OE Ee ecrey ote na ees ere opect entero Cac BP he cell sts 0)[(5 auell etwas eimvaae overs B13!, 136 
2-nitrophenyl)- NS 
CHsCONH— 
OCHa 
al45 |—,—,N(2-meth- o-Acetaniside. 165.20/nd (w) 87-8 BSOS— Bia ad ley cesta | cs or our vAlv .|08 8 B132, 172 
oxyphenyl)- CH30 
YP. S 
cusconn—C_Y 
al46 |—,—,N(3-meth- m-Acetaniside. 165.20|nd or pl (w) SL Wan he reacorvemseeey| tecratorabe rs (easier hentinent|foloers Vv . |B131, 133 
oxypheny]l)- Ore 
cusconn—¢_Y 












































For explanations, symbols and abbreviations see beginning of table. 


C-81 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 











Mol Crystalline a b obec’ 
No. Name Synonyms and Formula ae * / form, color and ae a Density Ts. Aa Ref. 
specific rotation w | al Jeth/ace| bz) solvents 
1 
Acetic acid 
al47 |—,—,N (4-meth- p-Acetaniside, 165.20)ta (w) 130-2: OT RAPES belie ce ee $/8}6)]s8 .|chl s B132, 243 
oxyphenyl)- cusconn—¢_S—ocns 
al48|—,—,N-methyl-.. . pe As CT a 73.09 nd 27-8 202-47% |0.9571% |1.4301% | v | v | v v |chl v B42, 563 
a151 |—,—,N-methyl-N- |CHsCON(CHa)CwH%........ 199.24'nd (lig) EY iota lettptied ei arp |g, Sen eth a 2h os Ss less lis lee cle call eeeeeeten B122,741 
(1-naphthyl)- 
a152 |—,—,N-methyl-N- 194.20 If (w) 153:1 dwelt, Seals 2. al een salah IR, slic ase 5: B121, 352 
CHsCON (CH3)— —NO y 
(4-nitrophenyl)- tone > ‘ 
a153 |—,—,N-methyl-N- |Exalgin. 149.20 ta (eth), pr (al),/102-4 25372 1.0036¢° |1.576 s| 8 . |B122, 142 
phenyl- CH:CON (CHs)CeHs If (lig) 
1531 |—,—,N-methyl-N- |N-Methyl-o-acetotoluide. HOS 22\3-) wane ana see 55-6 2600) | Gee Rtnrs close om ene ti) (ere |S oo aris Sees oi B12, 793 
tolyl- CHa 
ae 
cuscon(cr)—¢ _ 
al54 |—,—,N-methyl- cH: DGS S22 ern tnatate cae OG TS (RR t eames sear 8 -|B12, 861 
N(3-tolyl)- Ze 
cuscon(cm)—¢ _S 
al55 “ ees a pera Cen 163.22|If (eth-al) 83 285700 AES a Ne cceaarital ee papkedl et | et eee B122, 502 
al56 |—,—,N (1-naph- Aceto-1l-naphthalide. 185,22) (al) 259-60) “Wienerate scien cre aerate a er eran Bh Bee SHS c., [lean laye sack aes os B12, 
thyl)- CH:sCONHCwHG 1231 
al57 |—,—,N (2-naph- Aceto-2-naphthalide. 185.22/lf (al) WOES 9) BPP Mcth arcs cece ee de eee BP] BP] os [esare |n-ohe Ree B12, 
thyl)- CH:CONHCwH4 = 
a158 |—,—,N(1-nitro-2-  |cusconu 230.23/ye nd (al) 726°. ES GP on eSpace 8/8 8 jaas E12B, 
naphthyl)- SS (123.5) 759 
no XD 
\ 4 
a159 |—,—,N(2-nitro- o-Nitroacetanilide. 180.17/ye pr (peth), |93 100° Lae ee Bee BSS OF -\chl s B12?, 371 
phenyl)- No2 If (dil al) vi | 
Ss | 
crsconn—_Y 
a160 |—,—,N(3-nitro- m-Nitroacetanilide. 180.17/wh If (al) 154-60 RODS OOER TEES «ose c/s cece sh}|s |i -lalk s B122, 380 
pheny]l)- Noo 
a 
cusconn— _Y 
al61 |—,—,N (4-nitro- p-Nitroacetanilide. 180.17|ye pr 216 UT og eam |e eae) (eerie ok 6/s8]s - aa d B122, 389 
phenyl)- cusconn— _—no2 
4162 |—,—,N(2-nitro-4- 2-Nitroacetoluidide. 194.19\dk ye 96: Gmetanlie . Haseeno cle awh & fh, & [ats \ epee ee se B122, 536 
tolyl)- NO2 (metastable) | stable 
XS form 
cusconn— Scns 93.5) 
a163 |—,—,N (4-octyl- p-Octylacetanilide, 247.37/If or pl pO | Ss AU | ee |S ij|v'lv .|B12, 
phenyl)- 
cuconn—C _—(cn);003 7 
a164 |—,—,N-phenyl-....|Acetanilide. 135.16/rh or If(w) 113-4 380776 1.2105, S| vis _lehl v B122, 137 
CHsCONHCoHs sh 
a165 |—,—,N-phenyl-N- |CHsCON (CoHs)C HxC H2CHs _|177.25/mel lf (eth, lig) |56(49) Vises al Bac rear oa | goog om IEE RUA IS [fetal Melee hes B12, 246 
propyl- 
2166 |—,—,N(2-tolyl)-.. . |}o-Acetotoluide. 149.19}nd 110 296 1 oA | eee é6/ s/s s |chls B122, 439 
° 
CH3 aas 
SS 
cusconn—C_Y 
al67 |—,—,N(3-tolyl)-. . .|m-Acetotoluide. 149.19)nd (w) 65.5 303 UTE: 8 OTR Re Or nese é/viv B122, 468 
os | 
CHs 
va 
cusconu—(_Y 
0168 | —,—,N(4-tolyl)-...|p-A ide. 149.1 : 
(4-tolyl) p-Acetotoluide 9.19}mel er or nd 153 BOT Sub! [ER 2i2 or 6/s/s 5 aa s B122, 501 
cusconn—_Y—ons 8 lig 6 














For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





No. 


al69 


al77 


al78 


al79 


a180 


a181 


a182 


a183 


a184 


0185 


a186 


a187 


a188 


a189 


a190 
al91 


a193 


a194 


a195 


a196 


Name 


Acetic acid 
—,amidine 


—,—, hydrochloride 
—,—,N,N’-bis(4- 
ethoxyphenyl)- 
No 
diphenyl- 


—,anhydride 


—,2-bromoethyl 
ester 


—,bromomethyl 
ester 


—,2-buten-l-yl 
ester 


—,butyl ester 


—,sec-butyl 
ester (d) 


—,tert-butylester.. . 


—,chloride 


—,1-chloroethyl 
ester 


—,2-chloroethyl 
ester 

—,2-chloroisopropyl 
ester 


—,chloromethyl 
ester 


—~,3-chloropropyl 
ester 





—,cyclohexyl ester . 


—,decyl ester...... 
—,1,3-dichloroiso- 
propyl ester 


—,2,2-dimethyl- 
butyl ester 


—,1,1-dimethyl- 
propyl ester 


—,2,4-dinitrophenyl 
ester 





—,3,5-dinitrophenyl 
ester 


Synonyms and Formula 


Acetamidine. 
Ethanamidine.* 
CHs(C:NH)NH2 

CH:C(:NH)NH:. HCl 


see Halocaine base 


CHsC (:NCsHs)NHCcHs 


Acetic anhydride. Ethanoic 
anhydride*. (CHsCO):0 
CH:CO:C H2CeHs 


Acetyl bromide. Ethanoyl 
bromide*. CHsCOBr 


CHsCO2C H2C HBr 


CHsCO:C HoBr 


Crotonyl acetate. 
CH:CO2C HsC H:CHCH: 


CHsCO2(C H2)sCHs.......... 


CHsCO2CH(CHs)CH2CHa.... 


CH3sCO:C H(CHs)CH2CHs.... 
CH:CO2CH(CHs)CH2CHs. .. . 
CHsCOC(CHd sean... 


Acetyl chloride. Ethanoy] 
chloride*. CHsCOC1 


CHsCO2:CHCICHa........... 


CHsCO:CH2CHeCl.......... 


CHsCO2C H(CHs)C H2Cl 


O28 6.G) 8); OAS EC) Wineries secure 


CH:CO:CH2CH-CHLCIl...... 


enor) 


CHsCO2(CH2)sCHs.......... 
CHsCO2C H(CH2Cl)2 


CHsCO2C H2C (C Hs)2C H2C Ha. 


tert-Amy] acetate. 
CHsCO2C (C Ha)2C H2C He 





al97 |—,etheny]l ester... .|Vinyl acetate. 


CH:CO:CH:C Hz 






-|210,28 








226.15 


Crystalline 


Mol, form, color and 


wt. 


58.09 


94.54/nd or, pr (al) 


nd (al) 


102.09 


150.18 


122.95 


167.02 


152.98 


114.15 


116.16 


116.16 


116.16 


116.16 


116.16 


78.50 


122.55 


122.55 


136.58 


108.53 


136.58 





142.19 


130.19 


226.15 





(bz-peth) 


86.09]wh (unst), 
bl-gr(st) 


specific rotation 


m.p. 
°¢ 


—35 


177 





126-7 


— 100.2 














b.p. 
°C 


136.4 


215.5760 


76.7 


162-3 


130-3750 


128-9 


126.5 


112760 


112.2760 
116-7760 
95750 


51-2 


121.5746 
6d 


145 


149-50 


115-6757 


163-5747 


174.5 


244 
202-8 


152-3755 


124-4.5 





Density 


1.08207 


1.05634 
1.663¢ 
1.5147 


1.65602 


0.91927 


0.8824’ 


0.8758) 


0.87017, 
0.8734 

0.86207 
1.10394 


15 
1.114% 


1.17836 


1.0788 
4 

1.19531 

1,250 


0.96884 


0.86717 
1.28120 


0.8798, 


0.8740'¢ 


71-27% 








np 





1.39067 


1,50322 


1.453818 


1.41812 


1,397018 


1.38772 


1.388218 


1.389918 


1,3840% 


1.3898 


1.44012 


1.42682 
1.454220 


1.406818 





1.3941 





yh 








8 

Vv 
8 | 
0 
d|o 
co | 00 
8 ¥ 
8 8 
2 | 00 
8 8 
8 8 
dj|o 

8 
co | co 
8 8 
8 8 
co | 0 
8 8 
8 8 
0 





Solubility 








other 
solvents 


jac 8 





./ac 8 


. |8a 8 


aa vi 


os 8 





















Ref. 


B22, 185 


B12, 144 


B22, 171 


B6?, 415 


B2?, 176 


B2', 57 


B22, 166 


B2?, 142 


B2?, 136 


B2, 130 


B2?, 166 


B22, 139 


B6?, 10 


B2, 135 
B2?, 140 


B2?, 145 


B2', 160 


. |B61, 127 


B6, 258 


B22, 147 





For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 








s ate 
Mol Crystalline vit} b etubility, 
No. Name Synonyms and Formula ae * | form, color and oe a Density Np Ref. 
* Ispecific rotation other 
al |eth|ace| bz 
solvents 
lp T ss 
Acetic acid 
a198 |—,2-ethoxyethyl Cellosolve acetate. WS Ze 0 Glee hersare rates t aerate —61.7 156.4 0.97497 1.40582 co | 0 .|08 V B22, 155 
ester CHs3CO.C HC HOC H2C Ha 
a199 |—,ethyl ester... ...|Ethyl acetate. BS UD ian sak cura dene — 83.578 |77.067  |0,9005% |1.37012 2 | «© .|chl ©, os v/B22, 129 
CHsCO.C HC Hs 
a200 |—,2-ethylbutyl CH3CO2C HxCH(C2Hs)2..... . VAS eos coche nner acd <-—100 |637 0.8797 DA ee NG cots gol te| Sebop bea mote ere a ee ee 
ester 
201 |—,2-ethylhexyl CH:CO.CH:CH(CoHs)CiH} ..|172.27|..........-.+- —93 199 O:S734 25 dD0nr0y eels = line Jl emteaenee ol eee 
ester 
a202 |— 3-ethyl-3-pentyl |C HsCOQxsC (C2Hs)s............[158.24). 0.0... ccc cece elec eae eee LOD a Lie is elo asceastl eo rete wre alae ere dere aa arene lita <i] aterseeeene cua B2, 134 
ester 
a204 |—,fluoride........./Acetyl fluoride. Ethanoy] 62.04|fum <—60 20.8760 1.002)° sthtie cod | «© s |CS2 6 B22, 175 
fluoride*, CHsCOF 
a205 |—,furfuryl ester... . 0 oY OS 4 PR ie Poe can ab leag 1.1175¢° 1.46272 Fa) ae Se ines Ieee [ecarrage or B17?, 115 
cH 
CH3COzCH2 ( ‘ 
a206 |—,heptyl ester... . CHCO2(CH2)sCHs.......... 158 24 beet ae aem «senate eu 191.5 0.874. |1.4153 s|s8 .|B2, 134 
206!|—,4-heptyl ester. . .|CHsCO2CH(C3H2)2.......... bie enor a Eee . |170-2 0.8742" iS Poth Sa .|B2, 134 
a207 |—,hexadecyl ester. .|Cetyl acetate. 284.49|a)nd B) wax @)18.5 200-116 0.859"; ee Sl a eae en ee ee B22, 146 
CH3CO2(C H2)isC Hs B) 22.3 
208 |—,hexyl ester. .... .|CHsCO2(CH»);CHs.......... YAN 22 | oierepnts eee | ina ee 169.2 0380927 |e neck al lea ese ese Kicse =. B22, 145 
a209 |—,2-hexyl ester (d).|C HsCOsC H(C Ha)C«H} SA 22a ete orale 8 cal create 572 0.8658," Bt cial tate sls CAPER Oe &. is anil ali hea Lions B22, 145 
a210 |——(dl).......... OHCOCH CHIC, 1 FT/T4 IER coca znmaliccs & OR LBTo8s? SO STE LT esol: BOOTIE 14 le «Saloon 
a211 |—,3-hexyl ester (d).|C HsCOxCH(C2Hs)CH2C HiC Hal 144.22 (e]p +0.55 was veke eae 149-51 0.8672 1.40382 Ac P Ee eas LASSE B21, 61 
a212 |—,2-hydroxyethyl |Glycol monoacetate. ale LOA STC Nee ore tee ni se ta At 187-9 1.10815 finer timid sal Pokal ee (eee (ese are Se SO Pa B22, 154 
ester CH:CO:CH2CH2OH | 
a213 |—,3-hydroxyphenyl Eurisol. Resorcinol Lo205ive 08 0 ~ WWee cen. 283d ete rT eee! i eS |e irae) So B62, 817 
ester monoacetate. 
OH 
we 
oncor—6_S 
a214 |—,iodide.......... Acetyl iodide, Ethanoy] 169.95)turn br (sepa- 108 RIE): a Serer d|s See) piel Soneeeionion B22, 177 
iodide*, CHsCOI rate I2) fum 
a215 |—,isobutyl ester. ..|CH:CO.CH2CH(CHa)2.......|116.16].............. —98.58  |117,2760 0.87477 1,3901% OS bee IF I elie herpes B2?, 142 
a216 |—,isopropenyl ester\C HsCOxC(CHs):CH2.......,{100.12]............../—92.9 92-47% 0.9090 |1.403320 
a217 |—,isopropyl ester. ..CHsCOsCH(CHa):..........|102.13]..............]—738.4 93 0.8732". 1.3740%5 (ica ee (rary eee B22, 139 
a218 |—,menthyl ester (l) ae 198.31)[a]p —79.42 .| 10910 OO185y” (1. 4460" |. loreal eae ee Be, 
42, 50 
cuscom—C 
S 
CH 
a219 |—,2-methoxyethyl |Methyl cellosolve acetate. DISSE cas Kiawoi asec 144,5-5 1,0090,° PR ee feel foresee fac 1S feel ke arlene oo B22, 154 
ester CHsCOnC H2C HOC Ha 
0220 |—,2-methoxyphenyl) — c130 166.18}... .......005, 31-2 1k ly ma Us| ee oe eI CJE > ck [Pinca pees see 0 BG, 416 
ester 3S 
cwcor— _Y 
a221 /—,methyl ester....|Methyl acetate. CHsCOoCHs.| 74.08|.............. — 98.1 57 0.9723" 1.36172 2 | © . |B22, 125 
a225 |—,2-methylbutyl _|tert-Amyl acetate............/130.18]..............}ececc eee. 124-4.5 |0.874029 |1.401020 . |diox s B22, 143 
ester CHsCO2C (C Ha)2C Ho Ha 
a226 |—,3-methylbutyl |Isomy] acetate. EONS Ne itsates ake eens —78.5 142 0.86704 |1.400320 2 | 0 .|AmOH s_ /|B22, 144 
ester CHsCO2C H2C HoC H(C Hs)2 
a227 |—,methylene Methanediol diacetate. DU 2 li Galatia sare rece —23 164-5 1,136 1.40254 2 | © .|08 Vv B22, 163 
diester (CHsCO2)2C He 

















For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 














: Solubility 
Mol Crystalline Ae bp 
No. Name Synonyms and Formula =a “| form, color and Eyal = oC Density np Ref. 
* Ispecific rotation other 
w | al |eth|ace}| bz 
solvents 
| at ie iL i” 
Acetic acid 
a228 |—,2-methyl-3- CHsCO:C H(GiH})CH(CHa)2. 1B? AUS Si toh ORR ce ut honed [Om Dupree 172 0.87520 11.4166 Halli Saal Peel SAE enrary (tiger ps acre B2, 134 
heptyl ester 
a229 |—,3-methyl-2- CHCO.CA(CH)CHCHYCH  fevciyesmecesss|fiene. case 185 0.8545, |1.418% | i | s .|B22, 146 
heptyl 
igikaecanal 172.27 
a230 |—,6-methyl-2- CH:sCO:CH(CH)(CHs)sCH(CHs) |... ccc cece cea leew ences 187-8 0.84942 |1.4137 i| 8 .|B2, 135 
heptyl ester |172.27 
a231 |—,6-methyl-3- CHsCO:C Hi (Cabs) (CHa) sO A(CHa)2 [ie cse ccc cee c| eee ee salie se aie sina 0.855420 /1.4160 El BAbe cml oeaalice ml ava B2, 146 
heptyl ester 172.27 
a232 |—,2-methyl-1- 1-Acetoxy-2-methyl POOSRA ee ettantit hea: eatin ena ae LOSSZO iter ccetsvalexteaere cre 8 . |B92, 457 
naphthyl ester naphthalene. 
CHs 
SS 
caico—C 
a234 |—,4-methyl-1- 1-Acetoxy-4-methyl- DOES 4 have nesieiste mokentaltres mrasacced NOS. in Rhee se ak ee ees Bree ict |e tal te dove ltoveval| tae cuteeyeneianes B92, 458 
naphthyl ester naphthalene, 
CH3co2x—C¢ ‘\—cHa 
a235 |—,4-methyl-2- 3-Acetoxy-1-methyl- OO224 |binccan cece eres er 39 DSSS Wer trctese rd | crrsusrerncts TB Wir | [Bhan (fers (foresees ee B92, 458 
naphthyl ester naphthalene. 
CH3C02 
AS 
¢ ‘\—cus 
2236 |—,6-methyl-l- — lexscor—¢_ 00; 24 | Meanie asl Sere ctts cent 176-918 |1.1400¢ |1.6080% | i |...]...]...]...]......-05. B9, 458 
naphthyl ester S> 
~ 
CH3 
2361\—,2-methyl-3- CHsCO:CH(CiH))CoHs...... TAALDD |My ane ee tye ol (eee TAS. 5TAT HO}SESS2 |e ene a ene eal oye | eee B2, 133 
pentyl ester 
2362|— ,3-methyl-3-  [CHsCOsC(C2H:;):CHs....... IPN Sanat eb oseeallo soauae: 148 0,8834,, |1,4109% |...]...]...]...]---Jereeeeee B2», 145 
pentyl ester 
a237 |—,4-methyl-2- CH:CO:CH(CiH})CHa....... SOUS ek Ae ieee lh rere a 127-8) HOISSO500 rene: .|B2, 133 
pentyl ester 
a238 |—,2-methyl pentyl |CHsCOsCH2»CH(CHs)(CHi)sCHs | --- 00 eevee eee ee eee PTE OG |Seaseosollecs|oon|(s sallena|p calls0coana so B2, 133 
ester 144,22 
a239 |—,1-naphthy] ester. |«-Naphthyl acetate. 186.21\nd or pl (al) QD (AB We anita pa aioe | eens ae ST IRMS lm lenges B62, 580 
cHscor—C ‘) 
a240 |—,2-naphthy]l ester. |g-Naphthyl acetate. 186.21|nd (al) CO! liberanctetreealnmecm enters corres 8 | 8 .{chl s B62, 600 
CH3C02 
S 
“eb > 
cpa anviwile os ol Metadini Cements, | Z160ilescueasca acc —45.72 |80.06 0.78562 |1.344120 | © | © | .|B22, 181 
Ethanenitrile*. Methyl 
cyanide. CH3CN 
a242 |—,nitrilotri-.......|Triglycolamic acid. Tri- 191.14|pr ZEB HO) Wienccecs ares] fonarecer ss Rene ewes ee 5 | st . |B42, 801 
methylamine-a,a’,a’’-tricar- 
boxylic acid. N(C H2CO2H)s 5 
a243 |—,2-nitrophenyl 181.15|nd or pr (lig) {40-1 IZOSC me Wo heastres ehall ce eaetercaais Salven: v jlig 6 s* B62, 210 
ester iS 
cnwcor—¢_Y 
a244 |—,3-nitrophenyl NO2 181,15|nd (peth) Se Weinraremiruere Vile edteederralle yer seer 8 |*s . |lig s B62, 214 
ester YA 
Pe Gis 
a245 |—,4-nitrophenyl a 181.15)lf (dil al) QE BOE Ty Ul Searorecotaetrvai tebe diese .o-oho [lero p tarde vii s v joss B62, 223 
ats cuscorm—C_Y NO2 . Mins 
a246 |—,octadecyl ester. .|C HsCO2(CH2)ivWCHs......... = Bs |e 34.5 op pee + Sa lg eae edi [eee ae MOWER Neca reilisrcaila olives ctemsl sire B22, 147 


















































For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 











Ref. 


B22, 146 


B22, 146 


B22, 146 
B22, 146 


B2!, 62 


.|B2?, 168 


B22, 143 


B21, 160 


.|B22, 143 
.|B2, 131 


. |B22, 143 


B82, 89 


B62, 153 


. |B22, 137 


B172, 107 


. B62, 330 


B62, 352 


B62, 378 


: Solubility 
Mol Crystalline a b 
No. Name Synonyms and Formula ve * | form, color and Ge a Density np 
* |gpecific rotation ecul-aditeehlnealtiee other 
| a solvents 
_| 
Acetic acid 
a247 |—,octyl ester...... CHCOHCHC Miss ics wep 227 gt he tee ae —38.5 210 0.8847) jee Qe il]s -|08 8 
a248 |—,2-octyl ester (d). |C HsCO2C H(C Hs) (C H2)sC Ha... |172.27 [ap +6.84 . | 8415 0.8606; |1.41412 8 8 |CS2, Py s 
[aly +5.64 
a249 |—,—(dl).......... CHCOCH(C He)(CHanC Mes... \IF227 0 ci cbc eave wndeeevcas 194,574 0.8626", eae Beles ovns [kage o)| lated lett seestouesace 
a250 |—,—(1). . |C HsCO2C H(C Hs) (C H2)sC Hi... |172.27 | [ay el ae 89-9017 |0.8570% |........ Bes | thas oe ol Oe 
a251 |—,3-oetyl ester (1). .C HsCO2C H (C2Hs) (CH2)4C Hs. |172.27|[a]p—4.30 |... - 194-4.5 |0.8693° |1.4154% | i | s CS: s 
a252 —,2-oxopropyl ester) Acetonyl acetate. Acetoxy- ONS Co ree serena aio, aeeeners 170-1755 1.07497 1.4150” | v| vj] v 
acetone, CIIsCO2C H2COC Ha 
a253 |/—,pentyl ester..... Amyl acetate. LS OPUS iemaeree ever. —70.8 149.25 O:8756,, (1,403020) | edu (-oo"llroo8)| 4 onl eee ee 
CH3CO2(C H2)aC Ha 
253!)—,2-pentyl ester (d)|d-2-Pentyl acetate. 130.18 {alp +17.16 Etats vehe 130-1 0.8692", 1.39602 BETS ee Wetec wee ccadetate 
CHsCO2C H(C Ha)C H2C H2C Hs 
(undil) 
(Jp +15.41 
(al) 
8 . 
253?| = (alae een GSC OSG HG.) HOCH.C 1, |180°18 enema me rateetea areca 133.5 0.86924 |1.3960% | i | s | s 
D532) (I) scesiavraateures CHsCO2C H(C Hs)C HC HoC Hg 130.18 Pee 9 PE AE se 142 0.880318 |1.40127 
2534|—,3-pentyl ester. . .|CHsCO2CH(C2Hs)2.......... Teale cents eee ea nee mocoee 13271 0.87124 {1.39662 
a254 |—,phenacyl ester... |w-Acetoxyacetophenone. 178.19|rh pl 49-9.5 270 1.11694 1.50368 | i | v | v 6 chl xy 
CHsCO2C H.COCsHs lig 6 
a255 |—,phenyl ester. . . .|o-Acetylphenol. DRYEMIGilra atc ote Meeaa||C ooetaaS 195.7 1.0927 |1.5088 | | | © |...|...Jchl « 
CHsCO2C6Hs 
a256 |—,2-phenylethyl B-Phenethy] acetate. 164.20)... 26-20. see e fees eees 232(224) |1.0385 1.5108 ; ees 
ester CHsCO.C HC H2CoHs 
a257 |—,piperazinium salt'2CH3CO2H.CaHwN2......... DOG 24 Vercsteueea eratenveuene ZO826-O" |e Sets dara ye macvcrerelieiaeere arate B PB | 2s pele aoleweren arcane 
a258 |—,propyl ester..... CHsCO:C H-CHiGHa.. , + 14,102.18). ..2 dese sss. —95 101.6 0.88844 |1.38472 | 5 | | » 
a260 |—,tetrahydro- W441 7 |yata He ates Rea leben roc: 204-77 1.06244 |1.4350% | 2 | 2 | 2 .|chl 2% 
furfuryl ester cHscoscn—/~ os 
a261 |—,2-tolyl ester.....|o-Cresyl acetate. NGOUS(t wae dcaas code pees O08 at es cata d ened 6 | Tie 
CHs | 
mS 
cHcom—C"_S 
a262 |—,3-tolyl ester... .. m-Cresy] acetate. TBGEL SR raratardt tire nrecsravarn lpPacciseaee 212 1.0487 Rpeicax othe i | eo] © Ich] 
CH3 lig ~ 
a 
cucor—¢ _Y 
a263 |—,4-tolyl ester..... p-Cresyl acetate. 150 Riser Baan _|212.5 1.0512) |1.49913 | 3/8 | s chl s 
cuscor—€_—crn 
a264 |—,1;2,2-trimethyl- |CHsCOsCH[C(CHs)s]CHs... .|144.22\fa]e+9.63  |....... 141 0.856; |1.4001°5 
propyl ester (d) 
a265 |—,—(dl)........../CHsCO.sCH(C(CHs)s]CHs... .]144.22)........00cceelecesaee LER > fe hence calee eee te. walnie etwas 
2266 |—,4-acetylamino-| - = 208.22|\nd (w) ZOE 2 © © Macho Uta lor eeacmeenetes Sh eas og Guster 
= WB cuoey aude H2NCOCH20 ey NHCOCH3 ns 
—|—,amino-,....... see Glycine 
a267 |—,—,phenyl-(dl)- ,|a-Amino-a-toluic acid. 151,17|rh 242-4 BUB hf es BARR ere cone i] 8 os 5 
CoHsC H(NH2)CO2H 
a268 |—,—,—,nitrile (dl) .|a-Cyanobenzylamine. 132.17|hyg pl (lig) BDO iste cisiceins SMe recen at heme ee lig 6 
CoHsC H(N H2)CN 
0269 |— 2-amino- 2-Aminobenzyl cyanide, 132.17)lf (dil al) if ea (Srerevrneniesl| Stee eek | Ayn. vee Ss ae is Vi Pata teen 
phenyl-, nitrile NH2 
a 
&_S—omon 
2270 |—,4-amino- p-Amino -@-toluic acid. 151,17/lf LO D=ZOQGAN a oark crcttromacen ais Ise eae eae Eee Pee eS bade 
phenyl- —¢ S— 
H2N ae CH2CO2H sh 









































.|B2, 133 


B13, 465 


B142, 282 
B14, 285 


B14, 275 


B14, 280 








For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 























Mol Crystalline b Solubility | 
No. Name Synonyms and Formula sans een color and mae os Density Np ther Ref. 
tati 
a 1 paint ae as w | al |eth|ace| bz| solvents 
+ + - } {+ 
Acetic acid 
a271 |—,—,nitrile....... wax—¢_Y—cmon 132.17)pl (w) 46 BUZhat es | Ais sistonani |i ecemreynnnzs ih |g .|CS2 5h B14?, 281 
os 8 
— |—,(2-amino- see Isatic acid 
phenyl)-oxo- , 
a272 |—,arsono-........ H2OsAsC H2COoH........... . |183.97/pl (w or aa) BER) © iss: spins aaliiecl ctecrs eaes alll ne aes amass vjvjfil...| i |ACOEti |B42, 999 
— |—,benzoyl-.......|see Propanoic acid, 3-oxo-3- 
phenyl- 
a273 |\—,bis(2,4-dinitro- NO2 SOOCUME (al) NG (Ds:ONbOt vaca boda se ener oe neds Dae 6 |...] 6 Jehl, CS2 6 |B9, 675 
phenyl)-, ethyl ea aa) 
ester NOo—C ‘S—— / CHCO2CH2CH3 
Cliamy: 
a274 |—,—,methyl ester. . Noo ROG 27 Ei (chl- MeOH) 959) Wea tae ene uae ad|eereeere i MeOH i_ | B9, 675 
ra chl v 
nor _Y— CHCO2CH3 
a275 |\—,bromo-........ BrCH2COoH................|138.96}hex or rh 50 203760 1.93357 if) ARO A605 206"! Pon lOO |e ail ta callers cisaceetelere B22, 201 
a276 |—,—,amide....... BrCH:CONH:2..............{187.98ind (al or bz) OW Ali earntarans®c tacoahie tops aire ual] hectare tee Vv i Vl restioyeidtile B21, 97 
R27 bromide iran CORE s.. eae. asec | OLB oon ve se caren one|ee was oes 147-50) 2:317—0 less. lac | asf | er ceases xc || 28 Sole 
a278 |—,—.,tert-butyl ester |BrC HxCOoC (CHa)s.......... BDSG cies pone ns 6 eoeon cee a (os BORE Gl Frcs. 5s, allt Raed i .|08 V B21, 96 
a279 |—,—, ethyl ester. ..|BrCH2xCOeCH2CHs.......... MOURN Sie RRO dea mite 159 1.5059), 1.454218 i | © | » .|B22, 202 
a280 |—,—, isobutyl seter.| BrC HxCO2xC HeCH(CHsa)2..... TORO cook amc see . 1188752 1.3269 DPA I alll ascilfeatevtae eas B21, 96 
a281 |—.— methyl ester. .|BrCH:COsCHs. .... so. 2. | PSQOD cc eee eee ee ees ada Ve eit. co Naeem Bye ese tare lee al ener actors B22, 202 
a282 |—,—,nitrile....... PEIMOIN onions fms ayers oss LWD-O6ipa Feo fee en ee POR IS2 Stay eisanell aie tearet orate 6|s . .|B2, 216 
a283 |—,—,phenyl ester. .|BrC H2xCO2CeHs............. 215.06|pl (al) 32 P4020 ie ee, os all eaeereess s |v .|B6!, 187 
a284 |—,— propyl ester. .|BrCH2CO:CH2CH:CH:...... 1 SACO Reread: cela hci 178 154009; eee ial em esuleteral hava aeeetene a B22, 202 
a285 |—,bromochloro-..)BrCICHCO:2H.............. SAE i acenan tte siecsce, eee 38 210-2 1.9848 1,5014% | Vj Vii Vi OV Je welescce cc ene B22, 204 
a286 |—,—,ethyl ester. .. |BrCICHCO:CH2CHs........ DOM AG eee eee ae Al eakcecn 174 1.58904 |1.4659% s|s . B22, 204 
a287 |—,bromodifluoro-| F2BrCCO2H............... 174.95/lf (chl) 40 NAS =6O) Ys crac mic yecetl peeve cares Vang chl s* B2, 217 
a288 |\—, bromo- (CeHs)2>CBrCO:H........... 291.16) (chl-peth) ASS HE Oc Seog Ulta cera. c ol Rte rere to v', B92, 471 
(dipheny]l)- MeOH 56 
a289 |—,—,bromide.. ...|(CeHs)xCBrCOBr........... 354.07|nd (lig) (2a aD | (Seca ee et S| (ger meme trae ware = a divi ¥ v |chl v B91, 283 
dh 
a290 |—,bromofluoro-..|BrFCHCOo2H............... 5695 le Kees ie 48 1SSiae VP §ISb?.. eel ee Seva tees chl v B2, 216 
a291 |—,— amide. ......|BrFCHCONH2............./155.97|nd (CCl) UCT e Mi tasers, Maer IRE CeenPUhen vViviv CCh s* B2, 217 
a292 |\—, brdbmo- CsHsCHBrCN..............|196.05!yesh er (dil al) |29(25.4) |242d 1.539% DE Pre 6/v]vfv]v {ehlv B92, 311 
(phenyl)-, nitrile 
a293 |—,(2-bromo- Br 231.06/nd (dil al) LAL M5 — SON eres eracote te erect spaced tere ermine Wal lnVs chl v B6, 198 
phenoxy)- a 
“  “\—ocH2C02H 
a294 |—,(4-bromo- sr—¢_—ocmcom 231.06|pr (al) 1 By ee Nala | Sear ea eee ler poet 6/viv CS2 6 B6, 200 
phenoxy)- 
a295 |—,(2-bromo- o-Bromotoluic acid. 215.05] (aa) LOS—Gi AW a ccetetartasecall estat such al ene sereueguce viv .|CS2v B9, 450 
pheny]l)- ar aa vi 
a lig 6 v' 
¢_S—cu:com 
a296 |—,—,nitrile........ 2-Bromobenzylcyanide. TOG OG6i HIG oda: 0-1 A571). ghlat ha ellleaae whet Wale EE ens And all an rerexeere des B9!, 181 
Br 
We 
CS omnes 
a297 |—,(3-bromo- m-Bromotoluic acid. 215.06|nd (w) MOO Betetertalliee gracestoe-avel|caatetetetatotsl| sxavauegenvors BFS [ec later otl encevc) | ortega B91, 181 
phenyl)- Br vn 
Ss 
¢_S—cmcom 
298 |—,(4-bromo- = — 215.06|nd WA Give Brot is Greues aeeell tae cecste yous cell eycerbareaaten Siviv C82 v B92, 309 
te Br ey, ‘CH2CO2H a 
a299 |—,—_,nitrile........ 4-Bromobenzylcyanide. 196.06/pa ye er (al) ATi ve a Bec sien cecal | a tects oeartaied| me sevarereifora rug v |CS2 v B91, 181 
sr—{_Y—cu0n 
a300 |—,—,hydroxy-(dl) |p-Bromomandelic acid. 231.06/nd (bz) | Ey ile RRR Ph (Oy Siete | nee oe F< fi geel gil Yon v |chl v B10?, 125 
sr—{_Y—cu(on)com 
— |—,(4-carboxy- see Benzoic acid, 4-carboxy- 
phenylthio)- methylthio- 









































For explanations, symbols and abbreviations see beginning of table. 
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: Solubility 
Mol Crystalline 
No. Name Synonyms and Formula : * | form, color and Density np Ref. 
Wt. lapecific rotation be other 
solvents a 
+— [Sir Se 
Acetic acid 
a301 |—,(2-carboxy- o-(Carboxymethoxy) benzoic |196.15]nd (w), lf (bz) |190-2 |.........]........].......- s’ |chl 6 B10!" 31 
methoxy)- acid. Salicylacetic acid. aa s 
CcO2H lig 6 
we 
¢_S—ocmcom 
a302 |—,(3-carboxy- m=(Carboxymevhoxy,)) DOnZO10) | G6 216 |i ctecasv oie iorewievegeus ZOB=L.. y — edee seven caw enllebovevccene cellos ohccucte iste [iseecdl retell ened tere eae eae B10!, 65 
phenoxy)- acid. 
HO2C 
*S 
¢_S—ocmcom 
a303 |—,(4-carboxy- p-(Carboxymethoxy) benzoic |196.16|/nd (ace or w) |179 =f... ee ee lee eee alee eaeeee s |chl v B102, 94 
phenoxy)- acid. 
noxc—¢_)—ocnscom 
a304 |—,(2-carboxy- o-Carboxy-a-toluic acid. SOA 5iGwireth)’ PAD SO=Tet ws |e WR Alita ls ianeil nee i |chli B92,617 
phenyl)- Homophthalic acid. 
CO2H 
a 
¢_S—cmcom 
a305 |—,—,nitrile........ o-Carboxyphenylacetonitrile. |161.16|(aa), nd (w |126,116d|.........|,.......]........ v |CCh v B92, 618 
cOoH or bz) 
rae 
¢_S—cmen 
a306 |—,(3-carboxy- m-Carboxy-a-toluic acid. 180. 15ind’or pli Cwm = [18t=a) | a ee 6 \chl 6 B9, 860 
phenyl)- Homoisophthalic acid. 
HO2C 
~ 
¢_S—cwcom 
a307 |—,(4-carboxy- p-Carboxy-a-toluic acid. TSOulsimels |) se GEi230—411 EP le ae A é . |B9, 861 
phenyl)- Homoterephthalic acid. 
noxc—¢ _—cucom 
a308 |—,(2-carboxy- o-Carboxyphenylglyoxylic 1945ientepew) Mil146(anh)ei|5..).. fe Meee. oles _/chl 6 B102, 604 
phenyl)-2-oxo- acid. Phthalonic acid. 
CcO2H 
a 
¢_S—cocom 
— |—,carboxyphenyl-|see Benzoic acid, carboxy- 
thio)- methylthio- | 
a309 |—,chloro-,(a)..... GICHMOB osc cccudiin vans 94.50 mel pr 1.40434 |1.42976 s jchl, CSes |B22, 187 
a31 Ol ==) ii is CIGHECOMU cnc wae cs 94.50 mel pr 1.40434 |1,42978 s |chl, CS:s |B22, 187 
a311 |—,—,(y) - CICH2COnH... i shee sins] OS. OO mel: 0.39788 |1.429765 s |chl, CS2s |B2*, 187 
1.40439 
a312 |—,—,amide.,..... CICH2CONH2.............. 03.52imel pp j§g-. /119.5  |224-5% |: 6... od... ence .|B2, 199 
a313 |—,—,—,N-allyl-N- |CIC HxXCON(CH2CH :CH2)CoHs SMM. sistas abla wens sii] LOU Se Meme R I. ca PHOTO 1 ae IRR AE oil's esol SIC es Am 78, 
phenyl- 217.74 2556 
a314 |—,—,—,N, N-bis(2- |CIC H2CON(CH2CC1:CH2)s. .|242.54............../......-.- {161-32 |........ Ry od RA Paces) | Poot (ell eerie cna Am 78, 
chloroallyl)- 2556 
a315 |—,—,—,N,N-bis(3- CIC H2CON(C H2CH:CHCl)2. |242.54!. je RRO, Noche lae eh Snead ccaiconroe Am 78, 
chloroallyl)- 2556 
a316 |—,—,—,N,N-bis(2- |CIC HxXCON(C H2C HCIC Ha)... |246.58)...........00e/eeceee0e. {18407 |. BGOLS |e reife 15% scopes llevacarl his, «POO Am 78, 
chloropropyl)- 2556 
a318 |—,—,—,N,N-bis(2- |CIC HxCON(C H2C H(C2Hs)CiH)2 . |1,4622% .| Am 78, 
ethylhexyl)- 317.95 2556 
a319 |—,—,—,N,N-bis(2- |CIC H2CON(CH2C (CHa) :C He)» ARES Re fle. o's [erate aves ex llosiatl | epee ara Am 78, 
methylallyl)- 201.70 2556 
a320 |—,—,—,N,N-bis(3- |CICH:CON[CH2CH:CH(CHa)s}2 |... 00... eee efeeee esse. (20908 =|, 1.462525 .|Am 78, 
methylbutyl)- 233.79 2556 
9320 —)— Nebutyl-. | CIC HAGOKNG«H g, anne ea 40iG8 |e untae canelmueeaeetttOl 0 eee ae TSCOHE olecel sacs oe teeters homens eee Am 78, 
2556 
a322 |—,—,—, N-sec- CICH:CONHCiHj.......... URS SSRN caer || cs Se Ue Bless ele scene, alhoallsiells asl acitaocllescetasccs Am 78, 
butyl- 2556 














For explanations, symbols and abbreviations see beginning of table, 



































PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 








Mol Crystalline b Solubility 
No. Name Synonyms and Formula a form, color and a aM Density np Ref. 
specific rotation other 
al |eth| ace] bz ealvents 
——+ il 
Acetic acid 
a323 |—,—,—,N-tert- CICH:CONHCGiHj........... WAQ\GS ere ecetne mats 825° eae eeeenal eb nesta |sajccraa ce .|Am 78, 
butyl- 2556 
a324 |—,—,—,N-butyl- |CICH2CON(C.H3)C2Hs..... .|177.68].............. [0000s GONE DO eoke arenas 1 AGB 5%." | a scaltcecal| ectieyltbeal to otal tera ysere rine s Am 78, 
N-ethyl- 2556 
a325 |—,—,—,N-butyl-  |CICH:;CON(CiH3)CaHi..... .|191.70]..............fe...00 ee. 820.5 {1.4665 .|Am 78, 
N-iso-propyl- 2556 
a326 |—,—,—,N(2- CICHCONECHCCI:C Us... «| 168102). ccc saa afeeees von 1011-4 . {1,507 825 .|Aum 8, 
chloroallyl)- 2556 
a327 |—,—,—,N(3- ClCH2:CONHCH:2CH:CHCI..|168.02].............. 52-3.5 LU 2056: 1p NS voierscecaihatettel tua ol PPA | ere ms emit eke 051 orca linac a sete le Am 78, 
chloroallyl)- 2556 
a328 |—,—,—,N(4- 3 = Sad ir mcmebeie cvreveh.cychreiete MORE eecscaresasere allege ptreiall chaate pele. oll pawl tee sa] a Shell ale. al ge alten sae ate Am 78 
aichast. joo a oa. 2556 
N-ethyl- 
a329 |—,—_,—_,N-(2- cl Z68i08| 2. nae eer ams VSO SV iloce reve: ceazetell fe ore arernd| ‘cant eacoverce’eccasll tote] (esas | later meen | akeeret| ee eee Am 78, 
chloro-4-nitro- XS 2556 
benzyl)- clenzconncx>—__S—nos 
a330 |—,—,—,N(2-chlo- |CICH2CON(CH:CCICH:)CceHs  —Ss fw... se eee cles eae 1380-716 — Re aver 1.560225 .|Am 78, 
ropropenyl)-N- 243.11 2556 
phenyl 
a331 |—,—,—,N(2-chlo- |CICH2;CONHCH:CHCICHs. .|170.04].............. e000 c eae 881-5 DAO A228 hl caillecrose fied rabane)| ores, Wreraeap pease Am 78, 
ropropyl)- 2556 
a332 |—,—,—,N(8-chlo- |CICHxCONHCH:CH2CH2CI .|170.04].............. BOT. lcreaseytencaat tea estes Bana orc eho ape os ac | en Pao eR feat cl | 8h sa | cee Am 78, 
ropropyl)- 2556 
a333 |—,—,—,N,N- CICEECON(CHsC Bi: CH2)9.0.. 173-6415 came «cone ae oles one aa OF ee icxatenatereret LAOS 2 ere sil ncscaalroradiacetelt dhecsal by custesas esscoie Am 78, 
diallyl- 2556 
a334 |—,—,—,N,N- CICHECON(C Heels). sce 1eke. 8 Gl ies eee vs cawsaleone esas GOES 2) BaP srere toa 1,5837% .|Am 78, 
dibenzyl- 2556 
2336 |—,—,—,N,N-di-  |CICH:;CON(GuHj)2.......... ces RRS mE a Senet 9207 .|1.468128 .|Am 78, 
sec-butyl- 2556 
a337 |—,—,—,N(2,3-di- |CICHxCONHCH2CCI:CHCI /202.47]..............)...6..005 13118 PL SOLD Urea oie | taarel even all creed oe acess Am 78, 
chloroallyl)- 2556 
a338 |\—,—,—,N (2,4-di- cl DODD! ne even eres Aer OB BH 758 Sele sical oceans Aisin sped oo oe lore fo apart trad | yen tesa) otal fate aparece real ..|Am 78, 
chloro-benzyl)- SS 2556 
clonsconnene—_Y—cl 
a339 |—,—,—,N(2,5-di- cl ZOZcoo|nephes ee hyo ons DAG A7! | ie hsesie Steve all qnecdus season 4 /aptaiaafeseualltshevel] epee: [tere vol | hare] frstaes| ekargregeeestatette Am 78, 
chlorobenzyl)- SS 2556 
clonsconncn»—¢_S 
NS 
cl 
a340 |—,—,—,N (3,4-di- cl BDZ Ds lace wave tomers asia 105-6 .|Am 78, 
chlorobenzyl)- cs 2556 
clcH2coNHCH2— —cl 
a341 |\—,—,—,N(2,4-di- cl DSS OO RE Gates cree ovacove MOM HPs | iccnae eee cge avez age euetest ffs cuattetoreze || (oy ara, | [oteed | ened |tetsote Ilscuov4 |e armen arate Am 78, 
chlorophenyl)- SS 2556 
clonzconn—&_Y—cl 
a342 |—,—,—,N-(2,3-di- |ClIC HXACONHCH2C HCIC H2C|204.48).............. (ois | lAintearne aioe etre. cautentuc le oceaunac .|Am 78, 
chloropropyl)- 2502 
a343 |—,—,—,N,N-di- CIC H2CON (C2Hs)2....-..... VAD G2 erate ace ar a2) leas as aren eat BOQ HBG Wes ig asenctareyllarormrsrarsve [MEWS Alten wa lipnocel|fenetsd| len evell tetmeerereterect eee B42, 656 
ethyl- 
a344 |—,—,—,,N,N-di- |CICH2CON[(CH2)sCHa}2..... QO WBA cede ies ae hie sae rg ee ine ae Pe ORR cil lelete. co curate iniearal Warnes egy feacsea aeaculfescasic Geer Am 78, 
hexyl- 2556 
a345 |—,—,—,N-N-di- CICH2CON (CuH})2. ae Sie ed GOD SOON a aveucrcie: a sre, cea Pibane wssyecepeuce O02) Nae ieee cevsvene ee Os FI eryal [sas apr tomele ceollmara ets aon Am 78, 
isobutyl- 2556 
a346 |—,—,—,N,N-diiso- CICH2CON (C2H}):. ite Eamets LOSS louis sowenses <tetetener« 4825-905 SOA Fe Vande ce sie 2 wR TRE Ms Sol intl cerita led oy |Owa) |Our ceccucn te Am 78, 
propyl- 2556 
a347 |—,—,—,N(2,4- NO2 259.61|nd (al) ibe Irae le, Abel eet te ee . B92, 315 
dinitropheny]l)- SS 
clensconn—_—no> 
Bye ne ed. CG IEOON (CHEM coe crn ol PERL Ulan pocnellonnsendos 1261 AANA EF [sa earl kerae lbs sal Sreea| hae eenta els Am 78, 
pentyl- 2556 
a349 |—,—,—,N, N-di- CICH2CON(C3H7)2.......... IA iks||sonn cape nn onal |pomteoso 1258 .|1.467025 .|Am. 78, 
piopyE 2556 


















































For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





2350 


a351 














; Solubility 
Mol Crystalline ES ba 
Name Synonyms and Formula mm * | form, color and bee oC Density np 
specific rotation wy ltallletilasalibe other 
solvents 
= a =! —— 
Acetic acid 
—,—,—,N-ethyl- |CICH2xCON[(CH2)sC HaJC2Hs .|205.73]............0.Jecee eevee OTC RM aos meee VAD 78% Me Ae, slles Meee senate sama 
N-hexyl- 
—,—,— N-furfuryl- | T7360 Marea: cremeteratee SSBB. [lbs oak waa lacste coats oe | emecmsuneg oie | meee ata [eeen| ae eee 
clerconnicn:—| VE 
° 
—,—,—,N-hexyl-. .|ClIC HXCONH(C H2)sC Ha W770 8 a enete mete re 108 35-055 | 0.5, sis arat aye) Af ob sce ental] Srmtecar peal eee ete ed oe ll ee eee 
—,—,—,N-hexyl- |CICH2CON[(C H2)sC HalJCHs../191.70].............0)e.c eee vee reo UE eee ieee Sette LOO 52 Als tell ees lets shia oer nieces iota 
N-methyl- 
—,—,—, NM (8-iso- — |CICH2CONHCH:C HxCH2OCH(CHa)2 ... 1... ee fee eee ee 920.5. ROTOR. ee 1.46252 
propoxypropyl)- 193.68 
—,—,-’,N-isopro- |CICH2XCONHCH2(CHa)z..... 136560) PP petdess Fonte s G2=2.5 feces eee APOE EET 2ehd SLC as chs eee 
pyl- 
——,—,N(3- CICH2CONHCH:CH2CH20CHs ......... 0 es ee 30 S808 tae 1.4712% 
methoxypropyl)- 165.62 
—— — N(2- CIC HsCON HC HC (C Hs) :CH2|147.61]........-....0|0-000- OG) hs ate es aus | Oe Ea acca (nea (ard Pence Ped Teva) eee eT 
methylallyl)- 
—— — N(3- CICH:CONHCH:CH:CH(CHa)2 si... se ee ee ee eee —15 1S4S5180 ice ciee nll peeiees 
methylbutyl)- 163.65 
—,—,— N-pentyl- |CICH2;CONH(CH2)CHs.... . NESs6b petarnet crc Ni ee o BQ0B Men icieevee 1.4665% 
—,—,—,N-propyl- |CICH:;CONHCH:CH2CHs.. ./135.59].........-..-efe ee eee ee 1QO5~GOSe HO ee. oe Slesieaercted aa ele chl s 
—,—,—,N- CIC H2xCONH(CHz2) CHa... ./289.90].............. G45 ar) © Wierta te rasa tue derel leet ees 
tetradecyl- 
—,—,—,N-tetra- | 17:72 64 tareateiomeca pra us ro9 Lay -Rice: A Be iota eee Paar! (reeset ee ace Pe ke AMES | Parl Paras) er chasms: 
hydrofurfuryl- clensconnicr—\ y 
° 
—,—,anhydride....|(CICH2CO)20...............]170.99|pr (bz) 45,2 os Wilms BEL cack Nia] ook Sate aarti: djd‘| 6 chl 6 
—,— benzyl ester. .|CICHsCO:CH:GeHe.. ....... |184.68].. 0030+. --04],-2 02. --s 147.59 1.2223, | 1.542618 s| 8 chl s 
—,— butyl ester. . .|CIC HxCO2(CH2)sCHs........|150.61]..........000e[. es ee cece 183 BQBE: WN areticojecsin cil x talline al ce afin grail ater bate lee te ates 
—,—,sec-butyl ester|CIC HxCO2C H(CHs)CH2CHs .|150.61|..............|......... 167.5 1.0623) |1.425119 fl] Bi (tel Pasa ASA 
—,—,chloride...... Chloroacetyl chloride. ISOS eee ee osc ss caine 108-1076 1.4177%¢ S CESER Pel Aili POW sd ibe RUM naan 
CIC H2COCI1 
—,—,2-chloroethyl |CICH:CO:CH2CH2Cl........ TeTOllteenee ree eens 197-8 1.317 d* s | 
ester 
—,— ethyl ester. ..|CICH:COsCH:CHs.......... 122155 | Penne esa —26 144740 1.25704 (1.422790 1) a, fos fie] cee eee 
—,—,2-hydroxy- |CICH:CO:CH:CH0H....... 1S8/56| sequester 4 . 240d 1:330%¢. | |146099" [09 | s0:1] ahd cca hemes 
ethyl ester 861-6 1.458525 
—,—, isobutyl ester |CIC HxCO2C H2CH(CHa)2..,..|150.61]........... 04 {20.0 cane 170 T0675 pee. kk 8 .|08 8 
—,—, isopropyl ester|CIC HxCOxCH(CHs)2......... PSG DSi dort cata A eracalnbvscaceanrans 150.4-1.6 1.0888 LALOR PY Bis Newell ol tees 
—,—,2-methoxy- |Methy] cellosolve chloro- TUS Nits | oma, are ame RP Uh 85-69 1.2015, |1.4382% | d allied. eal emeoe eer 
ethyl ester acetate. 6013 
CIC H2CO2C H2C H20C Hs 
—,— methyl ester. .|CICH2CO2CHz............../108.53]........0. — 32.7 131.5 1.2358, 1.432920 ed Nn He) (ro) (ees (ime er ee a 
—,— ,nitrile....... Chloromethyl cyanide, DAI DIE eaveterctete uatetare ate fetis are tect 123-4 OMe MSs carne Seals tat] cecal meatal erclal ee ean eee ee ares 
Cl1C H2CN 
—,— phenyl ester. .|CICH2CO2CeHs............. 170.60/nd or pl (al) 44-5 230-5 1.2202" 1.51464 | i | viv 
—,—,4-phenyl cloxH2co2cH2co— 7 BES Tal aw Woah ck vay LUG: 9 Hn esguscete oye] darters nkceilmernetore a eel eee Nec en] Meeatea] de teal nia etl eee mete eet 
phenacyl ester ey ie 
—,— piperazinium |2ClICH:COoH . CaHwNz......|275.14]...... 0000 cae PEOH Gi evnngnutell teen aot eneineee s |s*] i 
salt 
—,—,propyl ester. .|CICH:CO:CH:CH2CHs. .... ./136.58)....... 00.0.0 feceeeeeee 162-9 1.10334 /1,4261% | i idle Al oleic nae 
—,—,4-tolyl ester. . clonzco—¢_Y—cns 184,63/pl 32 TESS: | ° Uingéxeontatemeeterey os 8 
—,chloro- (CoHs)2CCl1COoH............|/246.70|pl (bz-lig) DOs lllsetete tev ead us tvarscntya Ramee aa vi 
(diphenyl)- lig v’ 
—,—,amide........ (CoHs)2CCICONH32.......... 245.72| (to) STR ele cies ee eee < ae | Oy |e s |chlv 
—,—,chloride...... (CeHs)2CCICOCl............|265.15) (lig) 50-1 OE go I ori sin eicell creer hae CC: BP el [ae (ee leechers 
—,— ethyl ester. ..|(CeHs)2CClCO2C2Hs......... 274.75|pl (chl), er (al) |43-4 LEB) Millon e onmirolatcnaetenants lg Te | . |¢hl s* 
—,(4-chloro-2- CHs 200.63|pr jh Re (Aas caged nem eS | (Erde ved ye il viv 
methylphenoxy)- “a 
ol—¢_S—ocnscom 

















For explanations, symbols and abbreviations see beginning of table. 
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Ref. 


Am 78, 
2556 

Am 78, 
2556 


Am 78, 
2556 

Am 78, 
2556 


.|Am 78, 


2556 
Am 78, 
2556 


.|Am 78, 


2556 
Am 78, 
2556 


. |B42, 647 


.|Am 78, 


2556 
B4, 365 


.|Am, 78 


2556 
Am 78, 
2556 


B22, 193 
B6, 435 
B22, 192 


.|B2, 198 


B22, 191 


B2?, 191 
B22, 194 


. |B62, 154 


C24, 503 


B2!, 89 
B62, 378 


B92, 471 


B9!, 283 
B92, 471 
B91, 282 


| B61, 188 
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Mol Crystalline mi b Solubility 
No. Name Synonyms and Formula are form, color and 8 as Density np Ref, 
specific rotation other 
w | al Jeth| ace} bz maleente 
+ + = Wg | 
Acetic acid 
a386 |—,(4-chloro-2- cl OO ei vy 0:5 eines 40-1 ROU stot che Weaies| suhere hone i 8 B ilete aia igisi si 3-0 ohtrabtiel'= 
methyl-5-pyri- n— 
midyl)-,ethyl eee CH2CO2CH2CH3 
Se 
ester 
a387 eT Pe 186.60)nd (w or al) PARSE: © Nlsvarers ccbpashatealutaire st cet | nessa aperest BEBE lcs ale lle scat oa we eee B62, 172 
phenoxy)- 
€_S—ocnscost 
a388 |—,(3-chloro- cl ROU ccriv ees, skewers eR Wa: cu: vtsbaretoral eccggvcre-evce/evci ehuiatn. avarey ne] x calle aecelllnrnygu Siegel lds. Stey tacax Acre eect Fee ate ee 
phenoxy)- NG 
€_S—ocmcom 
a389 |—,(4-chloro- 186.60 pr 155-6) eccba tale dliGescs callie atanae Bi Sal] Creel bes a-all ee aes ae B62, 177 
nheroe al—¢_S—ocncom ? 
2390 |—,chloro- Rae hlonee-toluecacd IZORBONC ERE) ileal LOO lene well gree aerial eee merce | Gierere vite 8 8 |lig s* B92, 306 
h 1l-(d IC 
(phenyl)-(d) CsHsC HCICO2H 4191.2(bz) 
a391 |—,—(dl).......... CEebeGHOlC Owe ices cree 170.60 pl (anes RETR Puteou SP pe ero | es ha eetcich 3 d6|vjiv lig 6 B92, 307 
0302, |——(D.......0055 GekiGHCICOiH..< 4 6. oacct LOMO mduwethy wala |GO=1)  dleeagacntlede cece cccen ae b|viv v |chl v B92, 307 
lig s* 
—191.8 (bz) 
a393 |—,(2-chloro- o-Chloro-a-toluic acid. 170.60\nd (w) G6. Uh bE wl es oF Renal oi ACRE SF) Es] aes ev sell | eee ee 2 B91, 178 
phenyl)- 
cl 
ae 
Sf 
a394 |—,—nitrile....... eo 151.66/grsh-ye —|.... se 170120 BEY |PRESZE EAI oa| cele llsaclbuanudece- B92, 308 
CS—cascn 
a395 |—,(3-chloro- m-Chloro-a-toluic acid. 170.60 nd (n-C7His), 0 Teas A PE a REE eB atid», ic oy dieo| en ESRD 6| 6 |e Dias hi traechalll= ccteeoes < 
phenyl)- cl If (aq al) 
=< 
€_S—cncom 
a396 |—, (4-chloro- p-Chloro-a-toluic acid. 170.60 nd (w) 03: 5=4) alae ote iene = sx scatell = amen viviv 83,|\, cee B92, 306 
phenyl)- al—f_Y—crrcom 
a397 |—,(4-chloro- p-Chloromandelic acid. 186.60 nd TITO=200 Wileee aeberun becker core eet eee s |v BPP crake nee B10!, 92 
phenyl) hydroxy- (ete ¢ S—cuoncos 
— |—,ceyano-......... see Malonic acid, mononitrile 
a398 |—,(3-cyano- 3-Cyanobenzyl cyanide. 142.15|nd (w) 84 s'|s|s s |chls B9, 860 
pheny]l)-, nitrile Homoisophthalonitrile. 
NC 
WwW 
. __ \)—CH2CN 
a399 |—,1-cyclohexenyl-, TPIT] Eiken cee | oe ee 1449 0:94.73 gale 478720) anc (shee | nee | B92, 32 
nitrile C p-omen 10522 
a400 |—,cyclohexyl-.... (_—cmcosn CORIO omdeanaanone 30-1 242-4 0.93354 |1.4775% | 6 .los s B92, 9 
a401 |—,cyclohexyl- & TSR: Pea Re drncte metre, lacy as 107-8%  |0.9483) |1.49281 Bi PSM beat |khod | coieetoracare B92, 34 
idene-, nitrile CC )=enen 
a402 |—,diazo-, ethyl Diazoacetic ester. Ethyl 114.10\ye rh —22 140-1720 1.0852" 1.458818 | 5 | © | © © |lig «© B32, 390 
ester diazoacetate. 
N2CHCO:2C H2C Ha 
2403 |—,dibromo-......|/Brx>CHCOsoH............... 217.86 /dlq cr 48 BSE Pe uts relents Wei or os . |B22, 205 
195250 
2404 |—,—,amide,N,N- |Brx>CHCON(CHa)2.......... 244,92|pr (w oreth) |79-80 2 SN | oa ey ay etesey eee can ese GU llissrepel livaccsl aye meron teat B4, 59 
dimethyl- 
405 |_,—,ethyl ester. ..|Br>CHCO:CH:CHi..........|245.91]..............Jeceeeeeee 194 sigsosrs! [plytor ele | elhcoy| cs | e Moaoldencae uc B21, 97 
2406 |—,—,methy] ester .|BrxoCHCO2CHs...........-. ZSUSS Ie ect cate Dew |eandisree eae SUES HS OM hao eee sei) woe ts 6a te B28. ||csc3| ren ert aseste sete B22, 205 
a407 |—,dichloro-...... AEG OEM geass oe sehen) vient ie) LOM teva aiatte ek apaltenark 10.8 192-3 1.56347 1.465820 | 0 | « | © . |B22, 194 
91-212 
a408 |—,—,amide....... CYCACONB? ois ticks on 127.96|mel pr 98.5 Pe 6 er | eee 58) Ie Sale cal epee eet fn eee eee B22, 196 
a409 |—,—,anhydride....|(ChCHCO)20.............. PASTY ASS 3 cit ogi eUOnERRER Sac prea 214-6d UG EH A ioelig ond WG ll earache oeseeome eee B2, 204 
100-216 
a410 |—,—,butyl ester. . .|ClhCHCO2(CH2)sCHs....... .|185.05)............-- [eee eee. 184 VAGES Wa aanos 8 os 8 B22, 194 





























ee ee 


For explanations, symbols and abbreviations see beginning of table. 
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Solubilit; 
Mol Crystalline = b vam 
No. Name Synonyms and Formula a * | form, color and a Bat Density np Ref. 
specific rotation wiltalll eth lealitee : ee 
= _— I : 
Acetic acid 
a411 |—,—,chloride...... CEUCHCOCT es aie ttn ee 147:B0|L.5 sap eehE em een cere 107-8 1.531540 9463810" dial dill eco |e eel eee B22, 196 
a412 |—,— ethyl ester. ..|ClhCHCO:CH2CHi..........|157.00]....... 0.2.00 .fecc cece, 157 P2821 11, 4386200 he ouiince || cont eeel tee eee B22, 196 
a413 |—,—,(2-hydroxy- |ChkCHCO:s-CH:CH2OH.......|173.00].............-]eccs.000e 106°. 1.438% gt ie ae i ee Yo tes | ne) (nach WD eel LIE cps 
ethyl) ester 
a414 |—,—,isopropyl ester, CleC HCO»CH(CHsa)2........ LS OOM ocaae os ebeeel eee ose 163.8-4.8 1.20537 TEAS 2S sl sicvell er sole a erelloee allies creed ongseall ae eee 
a416'|—,—,methyl ester .|\CLCHCOCHs..... ccs [PAZ OT |. ce ee eae ae ere e ee 143764 1.3808" Bs ea eR Ae Ph Oe) ice | ae ety eee. B22, 196 
0416 | — nition luis cl OlCHON seca anlinnt « aete: | LO9.94). 0c ccs s.e secon Se pe cecal ee 1.37411 ene rane ree Mees ares (ei 8) Sr ae | BE 
a417 |—,—,propyl ester. .|ClhCHCO2CH2CH2CHs......|171.02)...........05. jhe ee bee 1.2240” |1.4392% |. .2.)B5] 8 | ...}...leeuenyete | eulOs 
a418 |— (2,4-dichloro- Al 221 |(bz) 140-1 T6005 T WWE ee cle ae. ih ee ee elie ee ee 
phenoxy) La 
a—_Y—o—cmecom 
a419 |—,diethoxy-, (C2HsO)2C HCO:C H2CHa.... .|176.21]........ 2 sale iouatesens ova - OO! 0.99418 aicelicevace badfte tel BRT MERE. Bae el acs 2] ensue gag 
ethyl ester 75-72-10 | 
a420 |\—,difluoro-....... PCO Oss abate vas eae: o ns alle ORD) ora ieve ate nen eel Orod 134,276 1.525520 [1.34202 | 2 | « COS ah) SOS 3.2 yn ce eee 
67-70% ine, 
a421 |—,(2,5-dihydroxy-| Homogentisic acid. 168.15|pr (w+1), lf 1520s Ng ee. it beens oa viv | vJ--- i jchli B102, 269 
phenyl)- OH (al-chl) } | | 
Ze | 
¢_S—cmco eat) | 
vo | | 
HO | 
a422 |—,diiodo-........ LOHCOsH) )..6 0 cscs os [SLL 85/1t ye er DLO © eee cre aecaeeet eecetrsreced Je (Ete raceme 12 | eS |e ee 
(naphtha), | | | 
, wh nd | 
0423 |\—,(3,4-dimeth- Homoveratric acid, 196.20ind (w+1), cr |80-2 |......... £4 oct eee See BlpeVyl Vi ope a|< « aeatlater sn = B102, 268 
oxyphenyl)- CHi0 (bz-peth) (hyd), | 
SS 98-9 ee pee! 
cH o—€ S—cuco H (anh) | | | 
3 2 | | 
a424 |—,—,amide....... One LOD 22 cs cate a ee 145-7 hers lee SR Riis ay xa) ge pee erred ere | ee Oe eco B10!, 198 
AS | 
cnso— _S—crconn | | | 
a425 |—,(2,4-dimethyl- |2.4-Dimethylmandelic acid, {180.2]|rh (w), If (to {103 (to), |.........].... sJeseesee.] vA Hy] edd wah chl, v B10, 275 
phenyl) hydroxy- an or peth-chl), 119 (bz | | 
LE nd (bz) or peth- 
cm—{__Y—cnoncom chl) 
| | 
4426 |—,(2,5-dimethyl- |2,5-Dimethylmandelic acid. |180,21|nd or pr 114 saaers one eae loan Ont vd [heal sl Oe Moh ee B102, 268 
phenyl) hydroxy- CHa | | | 
a | 
€_SY—cnoncom 
wa 
cHs ie 
a427 |—,(3,4-dimethyl- |3,4-Dimethylmandelic acid. /180,21/If (bz) 115-6 Ps er Renee (Paras ea (id It (toes ket ogee ee B102, 167 
phenyl) hydroxy-| oy; 
S 
cwr—€ _Y—cnoncom 
2428 |\— (2,4-dinitro- NO2 242.14/pa ye pr (w) 147-8 Poh SPae Paria (A Soak RRR? Me wean 0 vente Bs a eee ped Gite wow se wrchcecre B62, 244 
phenoxy)- Z4 
NO2— C_)—0en2co2 
429 |—,(3,5-dinitro- ae 242.14|pa br er DOT ee scan dl an ae an eee one Ss Gent arp Peas JES B6, 259 
phenoxy)- 
€_S—ocmcomn 
4 
NO2 
0430 |—,(2,4-dinitro- NO? 226.14)nd (w) At Ds Ot Ree |S eae ee Ree) eke. MRA catered col ER OOLS, 
phenyl)- TA 
wor _S—cnrcom 
a431 |—,—,chloride...... po 244.60 If (CS2) nnn ater whey a lostacttetrigts| Ino sielersc Gee eval ees ti cverehiy: B9!, 185 
wor—_S—cwcoel 
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Aol Crystalline a 7 Solubility 
No. Name Synonyms and Formula oe form, color and aa" er Density np Ref. 
specific rotation other 
w | al |eth|ace| bz 
= solvents 
Acetic acid 
a432 |—,—,ethyl ester... . oe 254.20|nd (w) Bi aaa) Ai lkertrsaptaretal iw vercnten inva mone 6 | 8 los v B9, 459 
nox—(_S—emcoscrscts 
a433 = eer il Pe 226.14|ye If (aa) ZO 2d esse eae essere sare wi| nas gates 62 | BP |ee)| cde: AB O B9!, 185 
pheny!)- 
CEs 
SS 
NO2 
a434 |—,diphenyl-...... (Cro s@ OH COst yc. c elas 212.24 er ae nd (w), {146 195% AOE Seon eeare te 6 | vil val...}...Jehl vA B92, 466 
If (al (sub) vi 
a435 |—,—,amide.......|(CsHs)s>CHCONH2.......... 211.25|pl (al) 1672085! \\ Praca tea | eee eae ieee ea: sei | coe | Rees ogra B92, 468 
a436 |—,—,anhydride. ... |[((CsHs)2>CHCO}.0........... 406.48|nd (eth) 98 220-5 Wh atearardlate sw a dh |dh| 5 v |chl v lig 6 |B91, 281 
a437 |—,—,chloride...... (CeHs)sCHCOCl............ 230.70|pl (lig) 56-7 ZOU i) eee enea slate are did iw lig s* B91, 281 
a438 |—,—,ethy] ester. . . |(CeHs)2»CHCO2CH2CHs..... . |240.29|nd (al), rh 59 NTF hear ey eree eel Peer ates, ijviv C82 v B91, 277 
(AcOEt) 
a439 |—,—,methy] ester . |(CeHs)2CHCO2CHs..... « }226.26imel pl (AcORt),|60 (58.5) |... ccc cade een lene were te: le .|AcOEt s* |B92, 467 
lf (dil al) . 
a440 |—,— nitrile. ..... KONE SGHONG...uy ce nae 193.25 pr (eth, peth), |75-6 TES? 835A reer tenee| Panter een si | v . lig 6 s* B92, 469 
lf (dil al) 
a441 |—,diphenyl- Benzilic acid. 228.25|mcl nd (w) 151 USO in tsie mane ne tareta scare S6/viv .|con sulf s |B10?,223 
(hydroxy)- (CsHs)2>COHCO2H vh (red) 
a442 |—,—,ethyl ester. ..|Ethyl benzylate.............|256.30|pr or nd 34 SOMA Teak ee ee os Dis) |S .{con sulf s |B102,225 
(CéHs)2COHCO2C H2CH 
a443 |—,—-,methy] ester . | Methyl benzylate. 242.28|mel or tel er,(al)|75 (73) SEY gah a allies aacanie irs] late sae ar eres i|s*/ 5s ./con sulf s |B1L0?,225 
(CsHs)2>COHCO2C Hs aas 
— |—,diureido-...... see Allantoic acid 
a444 |—,ethoxy-....... . |Ethyloglycolic acid. 1 U7 So il Bea eRe 79) See DP ROL 206-776 1.10217) 1.41942 | vi} vA} val. ot.oot..........|B3?, 170 
C2HsOC H2CO2H 1029 
a445 |—,—,chloride...... C:HsOCH2COCI...........-- POD BDI rect caus, casresa blocs il So ecacaguevsrs 127-8 1.11702 Be 2 ec UC I ae Pope eee eee ec B32, 173 
49-5037 
2446 |—,—,ethyl ester. . . |\C2HsOCH 2CO2CHeCHs... .. .|132.16].............-]..2---05. 157.6-.8756 0.9701; 1.402920 s|s]|s . |B32, 91 
12 
os 0.99455° 
a447 |—,—,-menthy] ester cm—C_)—an} 242,36|[a]p —66.35 |......... 155% DEAR) Ihre some e s/sis .|chl s B62, 47 
NS 
O2CCH20C2Hs : 
a448 |—,—,methyl ester. .|C2HsOCH2CO2CHs.......... ISIS 2 Sk Se ete. 3 eames 147-874 | NOLI2 || Son. allt BMl oe hatte ent] ent aahcaaracie B31, 191 
a449 |—,—,piperazinum |2 CoHsOCH2COcH. C4H wNz. .|294.35].............. 2G (ea tae yes tens eertac cers Seal sarees tent 8, 8! || PS iliSpece-l are cn apereoeu cite versie | eee 
salt 
PAGO an zethoxs= ees 18021 \nd lie), cr Gr) |108—4. flyer ell ee ecele eens ee 3 lig s* B101, 82 
phenyl)- vA 
¢_S—cmcom 
a451 |—,(ethylthio)-....|CoHsSCH2COoH............ OTE bee ee ae creates —8.7 16488 TESUEE I Nueces seh srl sel palleaalbeeanotec « B3, 95 
1174 
452 |—,9-fluorenyl-.... COCO 224.26 mel 138-0. (21e-90nt | 3. 0. a8 yan CM aeRO A AMD Alen! E13, 95 
SA 
| 
CH2CO2H 
2453 |—,fluoro-......... BOTH COA erie tree TBO4 a caasnie ares actos 35.2 AKT t oe Dre eemrense| one ta Fg leer le bel keteiny ae OS OOO B22, 185 
2456 |—,2-furyl-........ 2-Furanacetic acid. 126.11)lf (bz) 66.8-7.5° |BO2H208 ei es nc deren ans 8 MeOH 8. \i25 0050 
{ ] —CH2C02H 
° 
2457 |—,—nitrile. ......|Furfuryl cyanide............ MOA A ee eegeverrssccrecrsl| trans cee Gore pany le akes! |p tell sella | sallsoalesenoaecosisen ance 
foes 
° 
— |—,guanidino-... .|see Glycocyamine 
a458 |—,hydroxy-..... .|Glycolic acid. 76.05|rh, nd (w), 79 Qs2- 1) Naess ees Wma S PA es at, ocean PE B3?, 168 
HOCH:2CO:H If (eth) 
2459 |—,—,, acetate. .....|Acetoxyacetic acid. 118.09)nd(bz) 66-8 Aa Ia ats uiyahe sb 51 hatetes scarey vivj|vivii {chlv B3?, 171 
CHszCO2CH2CO2H 
a460 |—,—,—,ethyl ester |Ethylacetoxyacetate. AGEL A eats e vss sca/she\ erage esos snc 179 POGOBI7 Visser ners 6| s/s laa s B32, 172 
Ethylacetylglycolate. 
CH3CO2C H2CO2CH2CHs ; 
a461 |—,—,amide....... Glycolamide. Glycolic amide. | 75.07/If (al), rh 1200" een sera | debe cn anil soe care ec Val AO? |bOuihencss levecel| eestor eine nee B32, 173 
HOCH:CON Hz (AcOEt) 
2462 |—,—,anhydride. ...|Glycolic anhydride. 134.09|pw 130 a MM Nicer aloderces ctenets By MR! Meee bateatheeth eacacene B31, 92 
(HOCH:CO):20 


For explanations, symbols and abbreviations see beginning of table. 
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—— KS ee ae aa a | Tenn | SRS | nes | a 
ts Crystalline a . (ss Solubility 
No. Name Synonyms and Formula : * | form, color and ont a Density np Ref. 
Ws specific rotation other 
w | al |eth|ace} bz Tvaitte 
| J so seo 
Acetic acid 
a463 |—,—,ethy] ester. .. |Ethyl glycolate. LOMA eh sane oe ta or 160 TOS260. |entoye © cl ave eval eden eee ees B32, 171 
HOCH2CO:CH2CH: 
a464 |—,—,methy] ester . |Methy] glycolate. 50:08 aise psn 73.5-4 |151.1 L168, | aren ry tlle | i eal bere eieeritronec USS Am bl 
HOCH:CO:CH: 
2465 |—,—,nitrile....... Ethanolnitrile. Formaldehyde.| 57.05].....-........ <-72 Boe Wy 7s Cet il ane Aen by 1.4117” | vj}vf|vif...| i |ehli B32, 174 
Cyanohydrin. Glycolonitrile. 119% | 
HOCH2CN 
2466 |—, hydroxy (4- p-lodomandelic acid (dl).... . OIBO5 ls caer cere ay 135 bate ae a PN eagle cane te 5 ae gen 2 eel | a B10, 210 
iodopheny]l)-, (dl 
ophenyi)-»(@)|,_¢_S—cuoucom 
a467 |—,hydroxy- p-Isopropylmandelic acid (dl) |194.23|ta (w), Ne ae teil ate sin o SpULs et runtapa cee ees ay ree (Se es (wes! eg! 
(4-isopropyl- ae alt” +134,9 
phenyl)-, (d) 3 vf i Se 
Sen—¢_)—cnoncom (abs al, 
CH3 c= 4.06) 
a468 |—,—,(dl)......... COMO Oot oe tet ores 194.23|nd (w) 169.2-6O) |03..a26. 4: as Set ters| Pte an A ak Fa) Ie, geil ac Ok tas eet ek ha 
RA60N==—= (Ded antl cock CU UO ont Prsortn 194:29lta (20%, al),0 MGS —tenk Wl saema meee nerie alae ees Re) at ee a B10, 279 
| 
[a] —135 
(abs al, 
c=4,09) | 
2470 |—,hydroxy- d(—)-Mandelic acid. 152.15/ta, [alp — 144.7 1328 See esas .. {1.341 ATION ok | [eee (Pil PSE As aa s 'B102, 114 
(phenyl)-,(D,—) | d(—)-Phenylglycolic e 
acid. d(—) CsHsCHOHCOoH tlig= 049) 
BAT IG =, (l) pars ie dl-Mandelic acid. dl-Phenyl- |152.15/pl (w), rh (bz) {120.5 d 130074 |<. doen tae ere ol cl eet B10*, 118 
glycolic acid. {Pat 
CeHsCHOHCO2H iy 
| 
a472 |—,—,(solvate),(dl) .|CeHsCHOHCOzH........... 152.15}mcel (bz+1) Boat haste ie bee las ee ; le Nauk e ae B102, 118 
a473 |\—,—,(L,+)....... 1(+)-Mandelic acid. 1(+)- 152.15|ta, [e]p +156.2 |133.8 re aera ie eeu eacok east] Mt Laie e eR ORENS B102, 114 
Phenylglycolic acid. = vA | 
CsHsCHOHCO.H fy, P= 82) we 
2474 |—,—,acetate (d)...|d(—)-O-Acetylmandelic acid. |194.19)nd (w+1), QO SB 8) esti a crete hotels «ware nee a s|viviv]s |chlv B10!, 85 
A 
CeHsCH(O2CCHs)CO2 H [al +156.4 (anh) 8 CCk 5 
(ace) | | | lig 6 
0475 |—,—,—,(dl)....... CeHsCH(O2CCHs)COoH .. ... .|194.19/cr (bz), amor |52-3(hyd),|.........)....... cen Pe HS ev. poh B102, 120 
(chl-peth), er | 76.8 | | gh } 
(w+1), nd (anh) | 
(w+4) tla | 4 
2476 |\—,—,acetate dl-O-Acetylmandelyl] chloride. |212.64]..............)....,. arta L2QUe he corctiiense ere bees ed ees | v |ehl v B10!, 89 
chloride (dl) CsHsCH(O2CCHs)COCI1 14218 | bisa lig v 
a477 |—,—,amide (dl)... . |a-Hydroxy-a-toluamide. 151.16/lf(bz) 133-4 a3 Eitclconneme te Cal ae] lial 1 ety areca aeenorren tee US CR be) 
dl-Mandelamide. | | 
= CeHsCHOHCON Hz 
a478 |—,—,—,N-ethyl-(d)|d(—)-N-Ethylmandelamide. |179.22|pl (chl-peth), (65.5-6.5 |... 2 Bs pee ye ale ee | s |chls B102, 117 
CeHsCHOHCONHC2Hs 16 | 
[a]p — 34.4 | 
(al, c=3.7) | 
a479 |—,—,—,—, (dl)... .| CCHsCHOHCONHC2Hs. . . . . |179.22|pl (bz-peth) 53-4 Fare) a en Berean a aS ee VP oP awWe han enous ons ROR SD 
a480 |—,—,ethy] ester(d) .|d(—)-Ethylmandelate. 180.20) (peth), [aly 34-5 15021 1.12707 \. mes) es 4i 8) Be wal eines B10?, 116 
CeHsCHOHCO2CH2CHs ~128.4 (chl, | | 
c=6.67), [aly 
—200.2 
(C82, c= 2) 
a481 |—,—,—(dl)....... CeHsCHOHCO2CH2CHs.... . 180.20|/nd (peth) 37 BOS=Bee | [ites sia[ Rest ahsk ocvOP eT RS TB GH eh othe RLS B102, 121 
482 
aa’ |_,— (1, +)...» .|CeHsCHOHCO:CHCHs. . .../180.20|(peth), [aI [31.8 RARE s/s Ms CME eI a le aiaesyl hs Callks. Maras B102, 114 
4205.1 (C82, lig et 
c=0,7) 
a483 |—,—,methyl- D(—)-Methylmandelate. 166.18 faln — 131.5(w) |55 16082 TT ZOGM We epee s | 8 ]}.../ 8 | 8 |chls B10?,115 
ester (D,—) CeHsCHOHCO:CHsa 
0484 |—,—,—(dl)....... CeHsCHOHCO:CHs......... 166.18|If (bz-lig) = |......... 250 bd 1.2768* | oe OUP AH he et BS lowes cn ack B10?, 120 
2485 |—,—,—(L,+)..... CeHsCHOHCO:2CHs......... 166:18| [ap -b1SSi6Cw)eIbB.o) | ecu cuteasleahuuutnleeeee Beall 85 lersielicken te-erall @eracnyiary a SORA 
[aly +252(C82) 
a OO | | | | 























For explanations, symbols and abbreviations see beginning of table. 
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Crystalline Solubility 
N Mol. m.p. b.p. | 
oO. Name Synonyms and Formula form, color and °C °C Density np Ref. 
specific rotation other 
w | al Jeth|ace| bz nolvonta 
| al 
a486 |—,—_nitrile(D, —)..|D(—)-Benzaldehyde cyano- |138.15]............ 0c }e cee eee ede cece eee le ee eee eele ne ceues Bo | ER Te clei aces levers leveteer atti? oi)| BOS a Lg, 
hydrin. D(—)-Mandelo- 
nitrile. CoHsCHOHCN 
2487 |——,—(dl)....... CsHsCHOHCN............. 133.15lye pr 22 170d rallye ey mee P lcawiee ws lecydltrnen eee B102, 123 
BASS lL) te CaCHOHGN:. 0450050. Te HG ened cela roe Oa | unis isn | estard ect all Meera eee ane ate | aa | ee B101, 86 
a489 |—,(3-hydroxy-4- |Homoisoyanillic acid. Pes act we S04]. Padus gala tain ollie coment So) eel eB [nee ee on BA 268 
methoxy- HO 
phenyl)- NE 
cxs0—¢ _—onscomt 
2490 |—,(2-hydroxy-5- OH 197.15|nd GOH 9 Be a rteteaves clue creme aa ll ree v|s|s]...] 6 |chl 6 B10, 189 
nitrophenyl)- x 
ao 
NO2 
2491 |—,—,ethy] ester. .. OH 225.11|pr or pl(al) OSB Miare MapeeeeeMeW tes cr evony sll teusuacuseapads afece)| erate Oaibeeeeey (ein OSES B10, 189 
La lig 6 
CO at ine 
NO2 
a492 |—,(3-hydroxy- Resorcinol-O-acetic acid. 16S4A4ind orpr (Ww. t0)L58=9° Tis sic.as vwtelllaten oe steal’: pier eeate |B pecc|acele > ftoe* B6, 817 
phenoxy) BO 
XS 
(—concorn 
a493 |—,—,ethy]l ester... |9 192.20|pr (w, bz) 55 27430. 9) ese eave|| chee FM esellepol mal metallia B61, 402 
ae 170-31 sh 
¢_S—oemcorcn:cn: 
2494 |\—,(4-hydroxy- Hydroquinone-O-acetic acid. |168.15|nd (to), 5D WS |e eseve teste otel| ieraie wired lista ats Vets let ape lectel cee CO: B6, 847 
phenoxy)- no—_—ocuscom pr (w+ 4) 
a495 |—,(2-hydroxy- o-Hydroxy-a-toluic acid. 152.15|nd (chl, eth) 147 2405380) Ms ns oc ee erilralMeth wade (OBES B10?, 112 
phenyl)- oH 
Le 
¢_S—cu:com 
a496 |\—,—,amide....... OH 151.17/\If (al, chl) US Pr etevcrceaceterel| eon rosaaciarceel ene nee emene Pgh alos. |v «6 Onl gt B10, 188 
a 
¢_S—cu:conm 
a497 |—,—,hydrazide.... on IGG-ASIE (eblior ba), W452" fis antec aistefic os sada deus siaeie wie | lawn le on) @ lehle* B102, 122 
va nd (al) 
(S—cusconns 
a498 |—,—-nitrile....... oH 133.15)nd (lig-bz) 1 bi By Co a Be ie ccc act (Pe See eee ein Be eae ee ls chloe OBEY: B10, 188 
a lig i 
¢_S—cmcn 
a499 |—,(3-hydroxy- m-Hydroxy-a-toluic acid. 152.15\nd (bz-lig) 129 TOG Pie Zcccteetilk wnest bl cag! at | een PR a ence einer & B102, 112 
phenyl)- HO 
SS 
&_S—omcom 
2500 |—,—,nitrile....... ro 133.15|pl(w) B28" ice agent fete -auslceG seek VAs. [rig | caletclllse ccc 9) BLO5189 
S 
&_S—cmen 
a501 |—,(4-hydrory- p-Hydroxy-a-toluic acid. 152.14|nd 148 Pola oo) Uisasiae dod steed Opa Y Al letteccmeni ser B102, 112 
phenyl)- vi 
bro—¢_—cncom 
a502 |—,—,nitrile....... ee 133.15|pl (w), mel pr |69-70 DSO De ec ete lene eee OA VE Wet etter cel once, B12, 113 
no—{_—cmen 2101 
a503 |—,iminodi-....... Diglycolamidic acid. 133.10|rh pr 925 PINK ReRE MEE kc och Oa alee a] i |i Hee os Lcreey B4?, 800 
HN(CH:2CO2H)2 
2504 |—,—,dinitrile..... . a,a’-Dicyanodimethylamine. | 95.10/If(al) Sing = ilarceaetebl eoetcn eel eimetaraaan s |s'| 6 |...] 6 |chl 6 B4?, 481 
Iminodiacetonitrile. 
HN(CH:CN)2 





For explanations, symbols and abbreviations see beginning of table. nok 
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Mol Crystalline an b egtery 
No. Name Synonyms and Formula ee "| form, color and af ee Density mp | Ref. 
* |specific rotation other 
w | al |eth|ace Bere 
a an 
Acetic acid 
a505 |—,(3-indolyl)-... .|Heteroauxin, 175.18|lf(bz) 165. 2 bbws coe Be eee eee ia ies |) 8 -{ebl i B22?, 50 
& > 
| 
ux] 
CH2CO2H 
a506 |—,iodo-.......... ICH2COcoH.................|185.95}pl (w, peth) 82 ld gd | lata eee ee Na) ah eae (rane a || a B22, 206 
a507 |—,—,amide....... TOMZCONIMG) oy cba anes 184.96] (w) OB»: + orhewe aR EMAL coc | oe 7 kul | ah Lard aed B21, 99 
a508 |—,—,ethyl ester. .. |ICH:CO.CH-CHs........... DUA OO |. ak ea ee eles 178-80 |1.8173¢ |1.507918 Pia Av Werle eer eee B22, 206 
7316 
2509 |—,(2-isopropyl-5- |Thymoxyacetic acid. 208.26 )nd (dil al) 14850) |e ces neal ee blviv . |B62, 499 
methyl phenoxy)- CH(CHa)2 sh 
Za 
€_S—ocmcon 
we 
CHy 
ahi0) == A-isopeepyl- A a Oe |177.25|pl (bz) alata MMB cre ot ij|s|3 _ BY, 561 
phenyl)-, amide cae & SECON fi 
a511 |—,isothiocyano-, .|Mustard oil acetic acid. 117.13|pl(w), pr (eth) |128 178.5-98) ||.5.0 32 aa vi} 3 | 8 . |B272, 284 
SCNCH2CO2H | | 
a512 |—,—,ethyl ester. . .|Carbethoxymethy] isothio- 145.18)red in air . 215 éd 1649 a0) | aoe |. 8 . B4l, 480 
cyanate. - 1101 
SCNCH2CO2C H2C Hs 
| | 
a513 |—,menthoxy-(I). . cHs—C cm} 214.31\(eth), [elp [is |] eceeene woreeae | Vay Yor are |. sarees v -|- 08 Vv B6!, 25 
SS —92.93 | 
OCH2CO2H 
2514 |—,—,chloride(l) .. . cu—C_)—car 232.75\[a]p<O  —j....... A2R-Bidt | .|d4]d’] 8 |. . B61, 25 
| | } | 
»s 
OCH2COCI | 
a515 |—,mercapto-..... Thioglycolic acid. QO Dl... seme avcaenete cate —16.5 12020 DB2532  eccvarqcroi sts i A Ot ae (OT B32, 175 
HSCH2CO:H } 
a516 |—,—,acetate...... Acetylthioglycolic acid. 134.3biveme! ~~ = Fl....tase.. 158-9" |..... 8 - |B31, 96 
CHsCOSCH2CO2H 
516!|—,—,amide,N-(2- |Thionalide. 217.29|nd Poa il ere ees cw HOSW es one 
naphthyl)- B 
CiwH; NHCOCH2SH 
a517 |—,—,—,N-phenyl- .| Thioglycolic acid anilide. 167.23 |nd (w or al) 110-110.5 |... 2.4... sl viv lig 6 B12', 265 
HSCH,CONHC:Hs 
a518 |—,—-,ethyl ester... |HSCH2»COsCH2CH:......... POET ie ince e ipiete +e a aata haa arg cis 156-8 1.096415 AN) Be ids = el cmvoee osraetare B32, 180 
5517 
a519 |— ,(2-mercapto- 8H 168.22|lf (w, bz-lig) 96-7 ate ta |} éiviv lig 6 B10!, 82 
ia | G 
—CH2CO2H | 
| 
| | 
2520 |—,methoxy-..... .|Methylglycolic acid. 90.08/hyg 203-4 1.416820 |: 11.1768; Bla 4 8 . |B32, 170 
CHsOCH2CO2H 9618 
a521 |—,—,amide,N(4-_|p-Phenetitide methoxyacetic |209.25)nd 99-9 }Pelviv - |B13, 489 
ethoxyphenyl)- acid. | 
cavo—C_Y—nncocw00ns 
a522 |—,—,chloride..... . |CHsOCH:COCI....... 108.53}. 99 1.18717. |1.4196% | d | d deblv= © | aeeeee 
a523 |—,—,ethyl ester. . . |CHsOCH2CO2CH2CHs. MIDS ES a ceteris ee cae 148.077" 1 LOLISIE Hae. sc sc 6/viv os s B32, 172 
2524 |—,—,methyl ester, .|CHsOCH2CO:CHs.........../104.11]......... 0.00 ede ce ees : space 1,0511% |1.39642 | 6 | v | v os s B32, 171 
57 | 
626 |\=—nitrile.|...js . \CHOCBON:.. .0.. i0RNd treks, 120 0.9566" [1.380% | 3 ac, alk, B32, 174 
os S 
a526 |—,—,piperazinium |2CHsOCH2COoH.CaHwN2.. . .}266.30].............. DER C AG Wis oa trent eetears cote ote ate eee 2g aR hab) P| Se ee LE ceca 
salt eee Vie halla ess) Bea 
a527 |—,methoxy- CeHsCH(OCHs)CQuH. .. JITA8.18indi(meth) folpinlGSed tee Ahmemeey adleecuncs loos. coe s|s 8 lig s* B101, 85 
(phenyl)-(D,—) 5 
— 150.0 (al) 
a528 |—,—(dl-)......... CoHsCH(OCHs)CO2H. ... .. ./166.18]|pl (lig) Ce I Incr fo | Le éiviv lig 5s" B101, 87 
> 
2529 |—,(4-methoxy-2- No: 211.18)nd (50% al) RY J SE ao |S SIDI ae goaestac .|aa st B102, 113 
nitrophenyl)- oA ; 
cns0—C_S—cnscom 

















For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 



























































Grvatalline Solubility 
No. Name Synonyms and Formula Ne form, color and ee, ne Density ny Ref. 
* specific rotation other 
w | al |eth|ace| bz 
solvents 
coal ie | 
Acetic acid 
a530 |—,(2-methoxy- Pyrocatechol methylether 182.18|nd (w) N2S=5: «|e eal ie inc cll. aeieetee vAlviv 8 |aa 8 B62, 784 
phenoxy)- O-acetic acid, (129) lig i 
OCH 
a 
&_S—ocrcom 
a531 |—,(3-methoxy- Resorcinol methy! ether 182.18/nd (w) US aM ~ Meee eee tial le teeaiaie Air BP ieee eesed) tea CR nee Baca B6, 817 
phenoxy)- O-acetic acid. vh 
CH30 
~ 
¢_S—ocmcomn 
a532 |—,(2-methoxy- o-Methoxytoluic acid. 166.18)nd (w) NBS: VW feneteve-duenaese' |e ameornccellin a nism un vi|viv]v |to v’ B10, 188 
phenyl- OCH: chl v 
a aav 
¢_S—cn:com lig 6 
a533 |—,— nitrile. .. . |o-Methoxytolunitrile. 147.18] pr(bz-lig) 68 iF EP nS cheno a neoetes Were gh . |B102, 112 
OCH3 
Va 
&_S—cmen 
a534 |—,(4-methoxy- Homoanisic acid. p-Methoxy- |166.18]lf 84-5.5 Lee B OE Wie sre ual ecre rats teuw Veils sh |........../B102, 113 
phenyl)- a-toluic acid 2 
cxs0—C_—cncom 
a535 |~,— nitrile... . ..|p-Methoxytolunitrile. TATAIS Retr ees am c,d lkeiee 286-7 —«|1.08454 |1.5316"7 Bills Mer |i seesee ae B102, 113 
cxs0—_Y—cu0n 15216 
— |—,methylguanido-|see Creatine 
a537 |—,(2-methyl-3- 189.22] (ace) NOS ier wecca PP oul cence ernosl suet ena oh | ph | gs .{ebl 54 B22, 68 
indolyl)- . 
wx 
Va 
CH3 CH2CO2H 
2538 |—,(1-naphthoxy)- CwHSOCH2CO:H...........|202.21|pr TOOF 9 ome ere PARSE Ri lenoc cone ee anet es Oa avialiey. . |B62, 580 
a539 |—,(2-naphthoxy)- CwH80CH:CO:H Ge ee oe 202.21|pr (w) 1 Un (SSRN: lla SMR [REM R 5 6 s'|s|s . |aa s B62, 602 
2540 |—,(1-naphthy]l)-. .|a-Naphthaleneacetic acid. 186.20)wh nd (w) 133 Co (CS | [cy cst ReaPid lament e 6|6|viv|s {chlv B92, 456 
CwHSCH:CO2H eae 
a541 |—,—,amide...... .|CwHTCH2CONH>......... .185.23|nd (w) T80=1) Oita pees eae neeries coco i s |CSes E12B, 
sub s* aa s 3267 
AD ee nstrile.s «> aie sc)| CH CHSON Shit ace ys teie pes 167.21} wx so 32-3 1TSS—7isee leRessas [hice wees Pel Ce | see eee Pete sc chee E12B, 
3268 
2543 |—,(2-naphthyl)-, |CwH9CH:CONH: 185.23] (al) 202 =4.6d, |r. oo MORI SRE cocci tes See rE roe lect | lecel eee eocoast ee E12B, 
amide 3275 
a544 |—,—,nitrile....... CwH8CH2CON eRe ae 167.21} (dil al or B5.6-6.2) (945-502 «bi stir tee ep ace wl viv v |chl v, E12B, 
tetralin) 202-528 CS: v 3275 
a545 |—,mitro-......... Onn HOO e ate ctsvsie sara 2s 105.05|nd (chl) SF20d!  alllioa. ace sallenotantte lee meare divi .| v4 |chl v4 B2?, 207 
2546 |—,—,ethyl ester. . .|NOzCH2CO2CH2CHs. ...... ./133.10]..............].-+-.55-- 105-7% h1922 00 | erates bleolv dilalks |B2?, 207 
a547 |—,nitro(phenyl)- |a-Nitrobenzyl cyanide. NGO14 enti cerante nite BO=40) 9 |e teres telleetecetsrscerslllnerate aya « eee lio c.cll eel loos te aaneuosre B92, 313 
nitrile CeHsCH(NO2)CN 
a548 |—,(2-nitro- On LEC eID. Sree a eaten WES Womens codcota| banding d CF histo PP loo i loiet lio omeorre B62, 211 
phenoxy)- a (158) 
¢_S—ocncom 
2549 |—,(2-nitro- NO2 181.15|nd (w), TY lb Sreatereties wane | escher roa FONG Jatt ie rill x9 eaetnoc Oo 3 B9, 311 
phenyl)- “ pl (dil al) 
¢_S—omcom 
a550 |—,— nitrile. ...... o-Nitrobenzyl cyanide,....... 162.14/nd (al-w) 82.5 (Yi PRUs ona sees CE) eoaieoolo adda coor B92, 311 
NO? pr (aa or al) 
va 
¢_S—cmon 
a551 |—,(3-nitro- 181.15|nd (w) iOPIe) I seahs code cusacnal oop Ages BES: |IRoavc eres |lteresemsersentersess B9?, 311 
phenyl)- rae 
¢_S—cmcom 
For explanations, symbols and abbreviations see beginning of table. hg 


a552 


a553 


a554 


a555 


a556 


a559 


2580 


a581 


lubilit; 
Moi |. C*vstalline | as per nk: 
Name Synonyms and Formula ) * | form, color and ie oC Density np [ Ref. 
* Ispecific rotation other 
w | al |eth/ace} bz palvonte 
7 | “a 
Acetic acid 
—,—nitrile....... m-Nitrobenzyl cyanide. 162.14 (eth-lig) 63 175~SOU is i Ao eh nn oe reels Vv Vv v |chl v B92, 312 
HO lig 6 
¢_S—omen 
— - PD VnissSeecateberp: ol] Sexes case ecect tea - 2 
7 aera wor—¢_Y—omcom 181.14|pa ye nd (w) 151.5-2 6| 3| 6 B92, 312 
—,—nitrile....... p-Nitrobenzyl cyanide. 162.14 lf 112 NOG 702 TM rei. heaete eee road oi =. ll B92, 313 
wor—(_)—omen 
—,—,piperazinium |2(CsH7NO«).CaHioNo. See 2553 |448.42|.............. OBB —0-8 "| sieats oe chore lence ahem a ton Va (serge Cares) Ae ares oe hee 
salt 
—,(2-nitro- o-Nitrobenzoylformic acid. _|195.14/nd (w) 156-7 foe cee elec epee eee nese nee ok} s | 5] v |... jaav B101, 315 
phenyl)oxo- o-Nitrophenylglyoxylic acid. lig 6 
NO? 
va 
¢_S—cocom 
I OROR ss eee Glyoxylic acid. Aldehydo- 74.04\rh pr (w+4) 70-5) © ERA BAe be wccleee see 5 gal eee ae |. . |B32, 385 
formic acid. HCOCO2H (+4) | 
98 
—,oxo(phenyl)-...|Benzoylformic acid. Phenyl- |150.14/pr (CCl) 66 147-512 |........ Voreaies -|. +. |CS2i B102, 454 
glyoxylic acid. | | 
CeHsCOCO2H | 
—,—,methy]l ester. .|Methyl benzoyl formate. 178.19|ye 246-8 He Tis (ee ee B10?, 455 
CéHsCOCO:CH:2CH; 
—,—,nitrile....... Benzoyl cyanide. 131.13\ta 32-3 206-8. 9 |accheew al aaees ie . B102, 457 
CesHsCOCN 9919 | 
—,— nitrile oxime. .|Phenylglyoxylonitrile oxime. |146.14|lf(w), nd 126=70—  PWas Sh Fc lecreace a |s*i vis Ady . |B102, 457 
CeHsC(:NOH)CN | | 
—,oxo(2-thienyl)- |2-Thienylglyoxylic acid. 156.16} vlt UB We Bionataroaeeialtancake ote abe sie oh ale v | Vv . |B18, 407 
J coco | 
8 
—,oxydi-......... Diglycolic acid. Oxydietha-. |152.11)/mcl pr (w+1) |148 QM Se conelee ces Sill Bi ae deed ene enn E B31, 90 
noic acid. O(;CH2CO2H)2.H20 | 
—,— dichloride... . |Diglycolyl dichloride. 7000! jy arsneacsphsisera. welt Were 5c ota aie PH Ch a lo by. Smee (RS 2 did HN ois f COIN on pall: oct 
O(CH:COCI): 
OR cscterayiverel nis Acetyl hydroperoxide. Pera- | 76.05|.............. 0.1 105 1.226% |.. yale foal a. SUE asta saws 
cetic acid. (exp 110) 
CH,CO.0H | 
— phenoxy-......|Glycolic acid phenyl ether. _|152.14/nd or pl (w) 98-9 B85 PP Wests. scot cycles ee s/viv v |CS: v B62, 157 
CeHsOC H2CO.H | | aa v 
—,—,amide.......|CeHsOCH:CONH:z........... 151.17\nd (w, al) 101.5 = | eh er PE ERE. .| i |v “A B6, 162 
5 
—,—,anhydride. ...|(CsH¥OCH:CO):0.......... .|286.27/nd (eth) 67-9 Bre he eres. Pe fi} alal...|v figs BO, 162 
—,—,chloride...... CcHsOCH:COCI............. N70 :60)kiare 2 oe 226-8 u cw Ie. . lc, caer Tee Se Oa bred Ot [ee | OP eee B62, 158 
1113 
—,— ethyl ester. .. |CoHsOC HxCO:CH2CHs. .... . 180.20). .... 250-1 TOG 5.85 ore i|s|s . |B62, 157 
145-50” | 
—,—,methyl ester.. |CoHsOCH2CO:.CHs.......... L661 7 S000 veoh 245 i an i | © | C82 « B6, 162 
—,—Mitrile...,....|CeHsOCHsCN.......:c.000 1 BE Bue ata aoe a 235745 |1.0918 Wertis * [8] 8 Jerefeeefeeeeeeeees B62, 158 
132% 
— ,phenyl-.......|/Phenylethanoic acid*, a- 136.14\If, pl (peth) 76 266.5 1.091% He Vin ain a CS: v B92, 264 
Toluic acid : lig i 
CcHsCH:CO2H mae 
—,— amide....... a-Toluamide. zope Gah) Ee 9) SIND wi late amirericuten 155 RECORD» Me carrer 6 | 3] 6 5 .|B91, 175 
CoHsC H2CON Hz gh | gh gh 
—,—,— N-methyl, . |CoHsC H2CONHCH;,....... . |149.20|(bz) Bo 6 Nba kc a Lb ace é6lviv 6 |chl v B92, 300 
—,—,—,N-phenyl-, |a-Phenylacetanilide. 211.23|pr (al) 1h Gea | Pacer eee Pees | he doe ils|v . |B12, 275 
CoHsC HACONHCoHs i 
—,— anhydride... .'a- Toluic anhydride, 254.27 |pr (eth) 71-2 195-82 .|s| 8 chl s B92, 299 
(CoHsC H2CO):0 
—,—,chloride...... «-Toluyl chloride. T6460 |Urrauen eens .|110-128 1.16877 |...... st tl bk PA flare B92, 300 
CoHeC H2COCI1 
—,— ethyl ester. ..|CeHsCHiCO:CHiCHs....... .|164.20]............0cfecce eens 227760 1.4028f ||1.40990) 1 Q"ihe Who lize |e ce B92, 297 
120-12 
—,—, isobutyl ester. | Eglantine. PO2:25| ctectantoe aaa el eran ere cee 247 0;990 9. Inoue TACO Hellen hectic ser B92, 298 
- CoHsCH2CO2C H2CH(CHs)2 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 




















For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
























































Croatalline Solubility 
No. Name Synonyms and Formula form, color and sot a Density np Ref. 
* Ispecific rotation other 
w | al |eth| ace} bz 
| solvents 
{4s a ia iL 
Acetic acid | | 
a582 |—,—,methy]l ester. .|CeHsCH2CO:CHs............J150.17]. 0.0.0.0... epee ec eee 254 1.0808, 1.509116 | i | © | © (eres svabawsl ea B92, 297 
128-3120 
1.04416 
a583 |—,— nitrile. .,....|Benzylcyanide. a-Tolunitrile. |117.14].............. —23.8 234 1.01577 DGOVAAS | eo eos |letecai| oraeg neue are tol R984 BOS 
CsHsC HoCN 858 1,5211% 
a584 |—,—,2-phenylethyl |CsHsCH2CO2CH:CHoCo.... . [240.29]... 0.0... BESS eweaaius Eee BO lcol pelea cnddas tern) earl 
ester 
a585 |—,—,piperazinium |2 CeHsCH2COcH. CyHioN2... . |358.43|nd TAG Oo aiOgl sre cocci inprares esse | bon carstece BE BL Vgcaelennrallscasty-c.eavstabude ooneveed 
salt 
a586 |—,3-pyrenyl-..... Key 260.28ind or pl (PhCd)) (220d (5 Mh Se Dh aden caeaes Wie [one elle alee ateny CE ellioet) EAS. 
ay ele con sulf s| 441 
os, PhCl s 
CH2CO2H 
a587 |\—,sulfo-.......... Sulfoethanoic acid*. 140.11}hyg ta (w) 84-6 2457000 levitate cas By 8) | 2 bse Ole B42, 531 
HOsSCH2CO2H 
a588 |—,2-thienyl-. ... .|2-Thiophene acetic acid. DE ak eee MOTE. US eths Aeteac dl ope lacacard eats Tat) We fe ee ies rated (Come cena B18, 293 
Nl cise 
s 
a589 |—,thiolo-......... Ethanethiolic acid. Thioacetic| 76.11lye <-17 — |88-91.57 |1.0744 |........ || cvall coe Nese ae deers 22.1208 
acid. CHs;COSH VAs 
a591 |—,—,,ethyl ester. ..|CH:sCOSCH:CHs........... . /104.16)....... 0... cee fee eee e eee 116—6,2750 0.97554 LA50838 | Ff VOW ls sche siei laure cae oa 5] bee OO. 
a592 |\—,thiono-,amide. . |Thioacetamide. To.uslor (aly pli(eth)i LT5—G) fleece Eee alg « co a incul| eooe eee viv 6]...| 6 flig 6 B22, 210 
CH:CSN Ho 
a593 |—,—,—,N-pheny]l-. |Thioacetanilide. 151.22|nd (w) 74.5-6 °; Gy ee | fac Sencar een eee Bays alle aca [Bacal aver alec B122, 142 
CH3sCSHNCeHs 
a594 |\—,thiono thiolo-..|Dithioacetic acid. O2.19lyered sw eee 3715 TID480: Blt. Sescepvevs s|vjfivfviv |ehlv B22, 212 
CH:CS2H aav 
a595 |—,2-tolyl-........|o-Methyl -a-toluic acid. 150.17|nd b= Homey Hier, eens ee eds ete Vil sc oliacaxallh.artlhtorual lateral B9!, 207 
CH3 
eo 
€ Semcon 
a596 |—,—,anhydride. .. . |o-Toluic anhydride. 254.27| (eth) 38-9 SEP o i aera Senin d Jd jv |...) eet. ewe ee B92, 319 
CHa 11220 
a 
¢_S—cu:co- o 
2 
a597 |—,— nitrile. ...... o-Methyl-a-tolunitrile. STAT 7 canes See rele eee cai 244 10662 ) orca Le) BSW SBe ect BL sleibeertacs a OA WeSO 
CH3 
ra 
CS — ces 
a598 |—,3-tolyl-........|m-Methyl-a-toluic acid. 150.17\|nd GO Sa Lede i lite conten e conall cPeex anette |S temenceea AV reset’ vosree renreval toca tetera cea B9!, 208 
CH3 
~ 
&)—cnsvon 
a599 |—,— nitrile. ..... . |\m-Methyl-a-tolunitrile. PBA BON Reet se cee tall aati date uate 245-745 §=|1,0022% |........ Si Me detalles ore | 8 eee nes cach B92, 349 
re ad 133% 
3 
SS 
&_S—cmon 
2600 |—,4-tolyl-........|p-Methyl-e-toluic acid. 150.17|nd or If (al) 91 D6bFew cWak cio + eemerase 61) Volayels «| we icbliy B92, 349 
(sub) vh 
cu—¢_Y—cmcom 
a601 |—,—,nitrile....... p-Methyl-a-tolunitrile. dB BG Wy Alea ces SERRE aU ERE 18 242-3 10,9922 |. wees PONTE ed aed ti |lomaganaoss B92, 349 
12218 
cus—C_Y—cmon 
a602 |—,2-tolyloxy-..... o-Cresoxyacetic acid. 166.18/lf (w) 161=2> Meas sieen ole -.ciospagls prance BH riceyltche bell lehe etl Org OSS B62, 331 
con sulf s 
CH3 
Le 
¢_S—ocn:com 
2603 |—,3-tolyloxy-..... m-Cresoxyacetic acid. 166.18|nd (w) O28. Wiates terms tlie ad as eee gene BAA Blasts olL@iad Mevakepewebere B62, 353 
CH3 
SS 
¢_S—ocncom 














For explanations, symbols and abbreviations see beginning of table. hog 
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Solubilit; 
Mol Crystalline e inp M 
No. Name Synonyms and Formula i “| form, color and oe yal Density np Ref. 
* |specifie rotation Sa WalWlethl aeelkiee other 
| solvents 
a 
Acetic acid 
2604 |—,4-tolyloxy-..... p-Cresoxyacetic acid. 166.18|nd (w) LETS Jane arene eyo) Oricucraeirns| leeseee cers sh| 8 s jalks B62, 380 
cu—C_S—ocmcom 
a605 |—,tribromo-.....|BrsCCOzH................. 296.78|mel 135 DAB es ark abl opepera cares 5 ae (aay al [Bsa (Sees Petia Pho aes Bomar B22, 205 
a606 |—,—,amide....... Br:;CCONH:................|295,80}mel pr 121-2 BI” Neos. ties deere al ev 6 |chl 6 B22, 206 
a607 |—,—,bromide.....|BrsCCOBr................. 350:68) Sane doe sabeccalen-aeat s 220-8 lets ctepavogcie curse doen (ohell collie s |chls B2?, 206 
88-9012 
2608 |—,—,ethyl ester... |Brs>CCOzCH:CHa........... . |824.83]..............--.2... 225 2.23005) |1.5438" s| 8 .|B22, 205 
14878 
2609 |—,(2,4,6-tribro- Br 388.87|nd (dil al) ZOOS) Ma ery See MRA Re soe a nes |eicteta saat i) vy, C82 i B6, 205 
mophenoxy)- a ligi 
sr—_S—ocrcom 
Ss 
Br 
a610 |—,trichloro-...... ClCCOH 0... ccc ee en ee ee» (163.40)dlq er 56.3 197.5570 1.62% 1.46038 |v} s|s . |B22, 156 
141-2% 
1,6218% 
a611 |—,—,amide....... ClCCONH?................|162.42|mel pr (w) 141 Prt SM alone | int abel Bo |v | svete cutee eee B22, 94 
aO12 NENG Cls;CCON(C2Hs)2............ [218.52|pr Cy Aaa) 4 tinea OP Pb Sea seep. (ee a 3 . |B4, 110 
diethyl- 
GE = —— yee GLECON(GH))s neers ee 100547 \ce eer a 12 230-3 e44ite> |||) Nee 3 . |B4, 59 
dimethyl- 
a614 |—,—,—,N-phenyl. . |a-Trichloroacetanilide. 238.51/If (al) 95-7 BG Sf CC oll eer neririces)| irae ah 5d (nies baiege, ESRD [socurn inp siieeh < B122, 142 
ClsCCON HCsHs 5h 
a615 |—,—,anhydride....|(ClsCCO)2.0................ 308278 sae eden Seren erates 222-4d 600828 U)/.0 ee di|dj/s . aa s B22, 200 
98-100" 
a616 |—,—,bromide.... .|ChCCOBr..................|226.29).........0..0f eee 143 10006 |x djd|s 8 . |B2, 211 
a617 |—,—,butyl ester. . . |ClsCCO2(CH2)3CHa.......... 219/50) peer naan: orem ies ee 203-5 12778 ¢ 1.45955 | Pe ee ||| ele oe ee eee 
100-1% 
618 |—,—,sec-butyl ester |ClsCCOxCH(CHs)CH2CHs. ..|219.50|..............]....... 88-99 —-|1.252% —|1,444025 PO Hs Ce Rare es a eat Seoe 
a619 |—,— tert-butyl ChCCO:C(CHa)s. «5.55.0... 00% 219.50] (pentane, 25.5 371 1.2363% 1.4398% Vv MeOR - Wesascsees 
ester MeOH) 
620 |—,—,chloride..... . CLC COC a eat ter tetra | S183 ls setae ec ceed ee ote: 118 T6564) | eeer oa d|d|- . |B22, 200 
1.629116 
2621 |—,—,2-chloroethyl |CltCCO2CH2CHLCl......... .|225.89]..............,...000- 217% = 1.53574 |1.4813% | d 8 . |B2, 209 
ester 1004 
a622 |— —,2-hydroxy- ClaCCO2zCH»CH20OH......... ZO ARs oa ooh w erecta 0s . |180—412 1.532%. 1.4775® | 5 |v Ne FAs Since 
ethyl ester 
9623) |—,— etn yl ester... | CHOCO MACE) ccris ge ae ste eiPL OU 44 ver esosevis os 0.0.0 alfoneiere nec |167.5-8 1.38267 1.4507 | i | s|s B22, 200 
6212 
a624 |—,—,isobutyl ester. |Cl1CCO2CH2CH(CHa)2..... .|219.50].............. 187-9 1.2554 |1.4456% s/s . |B2, 209 
93-420 
2625 |—,—,isopropyl ClhCCO2CH(CHa)2........ NQOB AT vans far). Sesee al eanaes 174-5 {1.2911 |1.44092 Bill ore acces ER 
ester 65.5-715 
2626 |—,—,2-methoxy- CLOCO;CHiCH2OCHy,,..... .|220:47[. Wo cces ese 14.6-4.8 |98.0-9.517 1.38667 SOO S I re clare ofers al ptecclica clieres setae ote tal ieee teeta 
ethyl ester 
a627 |—,—,methy]l ester.. |Cls;CCO2CHs............... DUA lo aa .}-17.5 153.8 1.48747 1.4572 | i | viv B22, 199 
44,512 
0628 |——,2(2-methyl-  |ClhCCOxC(CHs):CH:CHh. . . . 283.52)... 0.0.0.0. 00. fec eee 191% = /1,2505,. |........ i Oh ee Oe Ms Hoe, 
butyl) ester 105% 
a629 |—,—,3-methylbutyl|ClsCCO2C H2C H2CH(CHs)s, . . |233.52]....... 0.00 ccc fecceuee 217 1.23147 1.45212 17 31 8 B2?, 200 
ester 92—5u 
a630 |—,—,nitrile....... CHOGIN re bat \cateaw bine veere 2 Meee SO) tiny with wipsina-n) earn —44.14 84,6741 1.4403% VAS OBI” Heelies cil ts B2, 212 
a631 |—,—,penty] ester . . |ClsCCO2(CH2)«CHs......... .|288.52|........00ccc elec eens 220.3-2.3 1.2475, Ei Peto A i ata Tah LP Krriah (rccrastarstote | serch 
118%” 
a632 |—,—,piperazinium |2ClsCCO2H. CaHwNo........ BL OEOD)| sa char aret crate oes 1} ||P Oa Pe |) fn ate | een Bil WEL Mec ls ciel ereccnsneealca em ea eeees 
salt . 
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For explanations, symbols and abbreviations see beginning of table. 
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Crystalline Solubility 
No. Name Synonyms and Formula Mol form, color and mR; bep. Densit; 
wt. es ; °C °C ahd mp Ref. 
| specific rotation other 
w | al |eth|ace} bz 
solvents 
= = en 
Acetic acid 
a633 |—,—,propyl ester. . |Clh;CCO:CH:CH:CHs....... DOB ATG oacastsvactusounllioss 187 TPB 22 Tegel 450120 lest livacoll eeu es s|\¢ ell nepperee lel om eee 
6910 
a634 |—,—,trichloro- Lis Fo Be hs ee eee eo ee a 34 191-2 1.6733°° SAR ielhs 8 8 |chls B32, 17 
methyl ester 73-410 lig s 
2635 |—,(2,4,5-trichlo- ea 255.49] (bz) LBTES Sh Nite ehh cree lates eee é AlivBl| acer nee oe 
/ Seema apd, a—_S—ocncom 
a 
cl 
a636 |—,(2,4,6-trichlo- al BEB AG ised teksto. 17 hah kita ate mcMc 09,|| Sl cP ears ah | gh|...|...] 6 flig 6 B6, 192 
rophenoxy- ¢ 
a—_S—ocncos 
NS 
cl 
a637 |—,trifluoro-...... BsGCOsB ... es. < ats oun LA OD ees ed ca is —15.25 |72.4 IR 5459) LS Recaro B) |Res . |B2, 186 
a638 |—,—,amide,N- F:sCCONHCsHs............ . |/189.06/(60 % al) TEs ieee un ceteustcsel |iswdhecee valved |Sorictetetana (6 We ilts. an jltotiazon estes ol lees eate osemea ewer B12?, 141 
phenyl- 
a639 |—,—,anhydride. ...|(FsCCO)20.................|210.04]..........0... —65 BOO —BOMTE LEN ereuctell Sices ote d dus . laa s B22, 186 
a640 |—,—,nitrile....... MOOG INAS Weise. te ee kia ak DOLOS eee her. sc ewer acne SEO LOO Me sayrchrcinira istey| avons carstursic od eds: | |\e 'acail tans cal ole -af heseener toca coors | See ee oe 
a641 |\—,triiodo-........ RCCOsEn.siak 36-2 see non FOC COlyeE BOG Saal emer rice ct, fete e: il econ cein.s ye s|s|s B2, 225 
a642 |—,trinitro-,nitrile.|(NO2)sCCN............... 176.05) wx 41.5 ZI ERD Nissans stella eee C6 Vig ge ba Ut ME RI Ug lB, B2, 229 
a643 |\—,triphenyl-..... Rte UME re is ian oe LCS OOIEOEE MONCH STE Na de alin ere eee x mote i |s |6j|...| 6 |MeOHs, |B92, 500 
(aa) CS», chl 6 
— |—,ureido-........ see Hydantoic acid 
— |Acetic anhydride. |see Acetic acid, anhydride 
— |Acetoacetic acid. .|see Butanoic acid, 3-oxo-* 
— |Acetoin.......... see 2-Butanone, 3- 
hydroxy-* 
— |Acetol............|see 2-Propanone, 1- 
hydroxy-* 
— |Acetonaphthone.. |see Naphthalene, acetyl- 
— |Acetone.......... see 2-Propanone* 
— |Acetonedicar- see Pentanedioic acid, 
boxylic acid 3-oxo-* 
— |Acetonic acid..... see Propanoic acid, 2- 
hydroxy-2-methyl-* 
— |Acetonitrile......|see Acetic acid, nitrile 
a644 |Acetonitrolic acid | Ethylnitrolic acid. 104.07|ye rh (w, al) BAF Set sere cnlermisrsken sai lernsuerenie Se |e (pe . |B2?2, 185 
CH:C(: NOH)NOs» 
— |Acetonylacetone, see 2,5-Hexanedione, 
dioxime dioxime* 
a645 |Acetophenone... .|Acetylbenzene. Methyl 120.14|mel pr or lf 19.655 202.0 1.02817 1.5363 | i | s | s }...| 8 |chls B72, 208 
phenyl ketone 
3 2  cocHs 
4 
5 6 
a646 |—,oxime.......... CeHsC(: NOH)CHs......... . |185.16|/nd (w) 59 D920 ee 6|vifiv]v4fv Ichlv B72, 216 
sk lig v 
— |—,4-acetylamino-| see Acetic acid, amide, 
N(4-Acetylphenyl)- 
a647 |—,2-amino-..... . |o-Acetylaniline. CsHsNO. 135.16]ye 20 DEO=HZ Ode llraererzie ternal acaeute cher i BS tiweacctl Maced veto scr cteases B14, 28 
See 2645 13517 
a648 |—,3-amino-...... m-Acetylaniline. 135.16]ye pl (al), lf 98-9 289-00 an ceeds ee ena sees BAA ey c| eral aeen econ eee eed ee aes oO. 
CsHsNO. See a645 (eth) 
a649 |—,4-amino-...... p-Acetylaniline 135.16|ye mel pr 106 Ogee y Haren morstcsose tee 5 5/si/s 5 |chl 6 B142, 30 
CsHsNO. See 2645 195-2001 sh lig 6 
2650 |—,4-amino-a- p-Aminophenacy] chloride. 169.62/ye pl YAS re a ectrcscta creates Senocl ehtast (tess pias . |B141, 367 
chloro- CsHsCINO. See a645 
a651 |—,4-amino-3- CsHsCINO. See a645........ 169.62/|pr (chl-peth) 1 Ji pleas || eect Selmer ene eereedlets | encsmeperno tts | inten ksieneilatarea be cost Mtoe |[uoiertin cms, B14, 49 
chloro- 
a652 |—,3-amino-4- CoHuNOz. See a645........ 165.19/pr (al) O02 emma errr ete cctel | nembyateneteallencr ears ct s | 8 We lliistrerensece ane B142, 141 
methoxy- 
— |—,benzal-........|see Chalcone 
— |—,benzylidene... .|see Chalcone 
2653 |—,a-bromo-..... .|Phenacyl bromide. 199.05|nd (al), rh pr [49.5-51 (133-5 =//1.6477 J... . i|val|v |...| v lehlv B72, 220 
CeHsCOCH2Br (al), pl (peth) 
2654 |—,2-bromo-.....- CsH7BrO. See a645..........|199.05}ye ne ee 11210 WBE ZS20. WFLA Gwe faillitses lac coal Antes ate cacwca core ce oe B72, 220 
131-520 
a655 |—,4-bromo-...... CsH7BrO. See a645..........{/199.05/]f (al) 49.5-51.5 |255.5736 PG4T lei Phos bh i 8: jos }...) 8 \GSee B72, 220 
2656 |—,a-bromo-3- m-Chlorophenacyl bromide. |233.50jnd 9G6=Bib) lee Re arthe aro hryhte latins seb Vv . |B72, 221 
chloro- CsHeBrClO. See 2645 
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For explanations, symbols and abbreviations see beginning of table. 
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. Solubility 
Mol. Cryetaline m.p. b.p. : $$ 
No. Name Synonyms and Formula aS form, color and oC Eat Density np Ref. 
specific rotation ae ilVall lath acelbe other 
solvents 
+ = 
Acetophenone 
2657 |—,a-bromo-4- p-Chlorophenacyl bromide. |233.50|nd YG Te is a (|Past bases icine (ah, recs ec B7, 285 
chloro- CsHeBrClO. See a645 
a658 |—,4-bromo-a- p-Bromophenacyl chloride. 233.50|nd MUG 7 ap eucceustebeentr cell enh ceere ovens tae oretoe ne mall V7: Mesto, are tail ates  leratera che © hese oh oD 
chloro- CsHeBrClO. See a645 
a659 |—,a-bromo-4- p-Methylphenacyl bromide. |213.08\nd, lf (al) 48-50 TBS OM: lect tivche aie all aoe sractaete d lcs is . |BT2, 239 
methyl- CoHoBrO. See 2645 
a660 |—,4-lert-butyl- Musk ketone. CisHieN20s. 280.28\ye 134 5-Gib lias ee me ee BW ic6. Wes tal taps ts lle ca Mae og te av orcl-aeshaialie 
2,6-dimethyl- See 0645 
3,5-dinitro- 
a661 |—,a-chloro-...... Phenacy] chloride. 154.60|pl (dil al), rh, |56-5 247760 e304 7 al ett ee i|v]/vis|v |C&v B72, 219 
CeHsCOCH2Cl lf (peth), pr 133-420 
2662 |—,2-chloro-...... CsH;ClO. See a645...... bil 4: COM ica Neal ln aa 227-87 |1.20164 |1.685% | 6 8 _|B72, 218 
843 
a663 |—,3-chloro-...... CsHrClO. See a645.......... 1164: 60): Stee ee eee 241-57 = |1.2130, |........ Pa VE te icioeg erica tcs | Pic Picncescie 
127-3130 
a664 |—,4-chloro-...... CsH7ClO. See a645.......... VSAGCO| She ee sc 18.40 273760 1.1922 1.5550" | i | 2] Poona etka ate B?’, 219 
124-6 
a665 |—,a-chloro-2,4- |2,4-Dimethylphenacy] 182.65|nd G2 ta tas elena ote viv Vv . |B72, 249 
dimethyl- chloride. CioHuClO. See 2645 F 
a666 |—,a-chloro-a- Benzoylformyl chloridoxime. |183.60/If (bz), pr (chl) |182-3 Ss fw... fe ee ee fe ee ee ee tee ly v |chl v, B10, 460 
isonitroso- CsHsCOCCI(:NOH) | CCh 6 
a667 |—,a-chloro-4- p-Methylphenacyl chloride. |168.62)nd (al) 57-8 260-3 6d 5 FER eS |diviv 5 Fase . |B, 165 
methyl- CoHsClO. See 2645 1134 
a668 |—,a,4-dibromo-. .|~7-Bromophenacyl bromide. |277.95/nd LORS Osis ats ceeellloctesrae ta tatel pe macros avers i|s'|s . |B72, 222 
CsHeBrO. See 2645 
a669 |—,a,a-dichloro-. .|Phenacyl chloride. 189.04\amor 20-1.5 247-8d 1s: Ce eee 8 65 42; B72, 220 
CsHsCOCHCh 14325 
a670 |—,a,4-dichloro- . .|p-Chlorophenacy] chloride. 189.04|/nd (al) 101-2 270 s s |MeOHs_ |BT7!, 152 
CsHeChO. See 2645 vh 
a671 |—,2,4-dichloro- . .|CsHeChO. See a645.........|189.04|.............. 33-4 140-501. Wd. te seid ere cs ces cig) aa “evel ERS ate en IES 5 eee B72, 219 
a672 |—,3,4-dichloro- . .|CsHsClO. See a645......... 189.04|nd (peth) 76 13512 tis .. |lig s* B72, 219 
a673 |—,2,3-dihydroxy-.|CsHsOs. See a645..... 152.15|pr (bz-lig) OES) anata SAAS aN Se BERS em ie 0 (Saye ...jalks B8', 613 
a674 |—,2,4-dihydroxy-.|Resacetophenone, CsHsOs. 152.15|nd or If 142 DT SOE de scr. <ha i |s| 6 6 |chl i, Py s |B82, 294 
See a645 aa s 
a675 |—,2,5-dihydroxy-. |2-Acetylhydroquinone. 152.15|ye-gr nd (dil DOS By ee operon 6}/s]6 6 . |B82, 297 
Quinacetophenone. CsHsO; al) 
a676 |—,3,4-dihydroxy-. |CsHsOs. See a645...........|152.15|nd (wor chl) /115-6 ull PS ave I ..|...{ehl a4 B82, 298 
a677 |—,3,5-dihydroxy-.|CsHsOs. See a645........... .|152.15|(w) 147-8 vivivivls _ B82, 301 
— |—,3,4-dihydroxy- |see Adrenalone | 
d-methylamino- 
677! |—,3,4-dimethoxy-|Acetoveratrone. 180.20|pr (dil al) 51 286-8760 gh | gh | gh . s* |chl s* B82, 298 
CioH2Os. See 0645 160-2” | | 
6772 |—,3,5-dimethoxy-|Acetosyringone. 196.20|nd (w) 1b.) Pay ore ores Mikes | gh BME clue It cence eee 
4-hydroxy- CioHw2Os. See 0645 
a678 |—,2,4-dimethyl- .|CwHwO. See a645........... iC) ee . [228760 BOLDIA. hs 5 cores ijs . |B72, 229 
1108 
2679 |—,2,5-dimethyl- . |CioHw0. See 645. . 1148.21). . |232-3 0.9963 1.5308 a tid Pa v |\CS:v B72, 248 
10718 
2680 |—,3,4-dimethyl- .|CwH0. See a645........... 7148;21'|"ans 246-7 1.00904 /1.54138 | i | vj v v |chl v B72, 248 
21380 haan 
a681 |—,3-dimethyl- CwHisNO. See a645......... 163.22}. 42-3 LSS se wees asec Vv - |B14, 45 
amino- 
a682 |—,4-dimethyl- CiHisNO. See 0645... . ..|163.22)nd (w, peth) 105.5 5 eg? al <A |e a (ee vAl...l ov . ig vA B14, 32 
amino- 
a683 |—,2-ethoxy-......|o-Acetylphenetole. CioHi2O2. |164.21|pr (dil al), pl = |43 243-4 1 OOSG%. [hi cca élviv . |B82, 85 
See 0645 (lig) 
a684 |—,4-ethoxy-......|p-Acetylphenetole. CioHi2O2. |164.21}pl (eth) S6-7 Boca NRA AS oscil acon Sua eta shee B82, 85 
See 0645 
a685 |—a-hydroxy-.....|Benzoyl carbinol. Phenacyl 136.15)|hex pl (al or eth) ,|86-7 124-62 1.0963" shales om s\|/s |s8 _lehl s B82, 88 
alcohol. CoHsCOCH2OH If (w or dil al, lig 5 
+w) 
a686 |—,—,acetate...... Phenacyl acetate. 178.19\rh pl (eth, 49-9.5 270 TATOO Ca coe aes Yee s ichl v B82, 89 
CoHsCOCH202CCHs lig or peth) 150-210 lig s 
a687 |—,2-hydroxy-.... .}o-Acetylphenol. CsHsO:. 1B6.V5 | Phiooat ncn 218760 1.13074 {1.5581 5 | 0 | laa 0 B82, 81 
See 0645 91-218 
a ce ee | | 


For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline a b Solubility 
No. Name Synonyms and Formula ae * | form, color and eet <2 Density np Ref. 
* Ispecifie rotation ‘ other 
w | al jeth| ace} bz 
solvents 
a [ ‘iis al emt aif 
Acetophenone 
a688 |—,3-hydroxy-..... m-Acetylphenol. CsHsO». 136.15\nd or If 94 296756 1.099219 /1.5348199 | vA| v | v |...| v |ehl v B82, 84 
See 2645 15315 
a689 |—,4-hydroxy-..... p-Acetylphenol, CsHsO2. 136.15\|nd (eth, dil al) |109 147-83 TOO O Ue ire austin BV vall 0s wecile «Maternal cardia) | Sts AL 
See a645 gh 
a690 |\—,a-hydroxy-4- |Anisoyl carbinol. CyH10Os. 166.18)lf 100 YT SOR | SALT Eee - ha | cM. lapses cis ss) ditballiceagetos ee ets OLS 
methoxy- See a645 
a691 |—,2-hydroxy-3- o-Acetovanillon. 166.18|pa ye nd OHS) Viera ninth aperal||s a bial ane, fatty nase has tn ufo nt us ts bcsi| CA paceunaes Sudeep eeees LOS: 
methoxy- CsHwOs. See a645 (eth-pentane) 
a692 |—,2-hydroxy-4- | Peonol. ret abl tee RO, leer 51.3 15820 1.13108 |1.54328 | 5 | s | |...| 8 |chls B8?, 294 
methoxy- CoHwOs. See a645 
a693 |\—,2-hydroxy-5- |CsHwOs. See a645.......... MNGGLe DA Ve DE GM ALG 2 © UWscranssokenol lire yanster alta pinata Oe |) Ea sey Pe imer coarse onl Berl 
methoxy- 
a694 |—,3-hydroxy-4- —Isoacetovanillon. 166.18ianh or (eth-lig) (67-8 fares agecmahnen es co cfeccus ven Shalini BE eer lately eu mapa Rtas 
methoxy- CoHiwOs. See a645 or (w+1) (+1w) 
91 (anh) 
a695 |\—,4-hydroxy-a- |CsHwOs. See a645........... 166.18|nd (bz), pr 130-1 aerators foree” (set ereeriets| CAMERA RES sh| v|s |v | 8 lig 6 B82, 302 
methoxy- (w+) 
a696 |—,4-hydroxy-2- (Isopeonol. Resacetophenone |166.18)nd (w) SS ee pe lees te susan neile auc miter Bascal s fie ees B81, 618 
methoxy- 2-methyl ether. 
CoHwOs. See 2645 
a697 |—,4-hydroxy-3-  |Acetovanillon. Apocynin. 166.18}pr (w) 115 2O5—SOOD Hee cle aru natee iccamh She lav. 3) & lenl vy B82, 298 
methoxy- CsHi00s. See a645 233-5 vi lig i 
a698 |—,5-isopropyl-2- |2-Acetyl-p-cymene. Carvacryl|176.25|.............. <—20 240 0.9564 TUS TEO Nor esc dhagarel| foc! |asepsllcaeetnae el Rees eae 
methyl- methyl ketone CwHic0. 
See a645 
a699 |—,2-methoxy-... . o-Acetoanisole. 150:Ntive |  |siereeee 239-40 1.08977 DBS BM ON liek ci lheuacel [le Brelfeveon eer aeteteen | Ebay 
CsHiO2. See a645 121-118 
a700 |—,3-methoxy-... .|m-Acetoanisole. TOON | omtem sees. fh aes 95-6 240 LOBES Wes cscs Bio Pire calils-ateDe rewhevcics taipea sprees ta B81, 535 
CoHO2. See a645 121-22 
a701 |—,4-methoxy-... ./p-Acetoanisole. 150.17|pl (eth) 38-9 265 1.08184 V583492 1 Solis a Wetevel|its ort frctemerrers rite B82, 84 
CsHwO2. See a645 
a702 |—,4-methoxy-3- |4-Acetyl-2-nitroanisole 195.17|nd (al) OO) TS Mee SEOs Gis cece ra |FS*5||Pao tS! SS. |r aoe B81, 538 
nitro- CsHsNOs. See a645 
a703 |—,2-methyl-.... .|o-Acetotoluene. GY Be 17 4 eee aes lint toy nee em ge 211745 1.026% 1.53518 5 co eafber eel ese ss We tsoi liane aul kneve ethene aunte B?, 237 
CoHwO. See a645 89-9210 
a704 |—,3-methyl-. .. . . |m-Acetotoluene. SACU cee 8 cocaine eke merce. 221746 1.0074) \0:630620 |eun| 05, uses |v] eeeee |B aes287 
CoHwO. See a645 127.5-8%0 
a705 |—,4-methyl-..... p-Acetotoluene. CeHw0. 134.17|nd 28 226760 1.0051 |1.533529 | i | s | s |...] 8 |chls B71, 238 
See a645 
a706 |—,2-nitro-.......|CsHzNOs. See a645.......... 165.15) (al) 28-9 ist CH§ MI |e eee cess | (aera ces Oo vallev litera en (eal ey, B72, 222 
a707 |\—,3-nitro-.......|CsH7zNOs. See a645.......... 165.15|nd (al) 81 OD PEE GG aired whe eh dc in| allel cael arneaummerean |W Yeas 
16738 v 
a708 |—,4-nitro-.......|CsH7NOs. See a645.......... 165.15/yesh pr 80-1 RAE, aA doy: Sha ie TO PME |B oaths gil onset Nes ota ES Cg eee 
a709 |—,a,a,a-trichloro-|CeHsCOCCls........--...-. 129350 een eee ais jc lite oka 256-7 Te OI Oe Ne oR Wee i hcsral Svellc. . Nhe d | enter tet bet oe 
145% 
a710 |—,2,3,4-tri- 4-Acetylpyrogallol. 168.15ipa. ye nd or E073 US SetAN Cetin nor clsouen on s'|v|s |v] 6 |chl 6 B82, 493 
hydroxy- Gallacetophenone, aa v 
CsHsO.. See a645 lig v 
a711 |—,2,4,6-tri- 2-Acetylphloroglucinol. 168.15|ye (in alk), DiS-Gie) i. He Ma Ce oa. rl oe oe 6 | vfiv]v | & |chl 6 B82, 442 
hydroxy- Phloroacetophenone. nd (w+1) gh aav 
CsHsO.u. See a645 
a712 |—,2,4,5-tri- 5-Acetylpseudocumene. 62°22 | eres areecracciete: 10-1 247-8 1.001¢ 1.5415 | i|vjvi...| v |Chv B72, 256 
methyl- CuHuO. See a645 137-82 aa v 
a713 |—,2,4,6-tri- Acetylmesitylene. KV ID YA ae Meco ae Ba wat ayeisy | PEO. B08, 0.97544 T2561 75%e | Lal BaleB ANS |B luke ebesere oe 
methyl- CuHuO. See 2645 1202 
a714 |—,a,a,0-triphenyl-|a-Benzopinacolone. 348.45|nd DOPED FA Sc ttece etre | hacqecscersrel man teoatanecs Ey ei| prdemnlfeeree) cterss (PS KOM Cane | creremisn ees 
(a form) CeHsCOC (CeHs)s aai 
a715 |—,—,(8 form)..... 6-Benzopinacolone. 348.45|nd (al) FF ie, cocarptn etal Mace was eta ace AE i | 6|s |...] s |chl, CS2s |B72, 513 
CeHsCOC(CeHs)s sh aa, sh 
— |Acetopyruvic acid |sce Pentanoic acid, 2,4- 
dioxo-* 
— |Acetosyringone. ..|see Acetophenone, 3,5- 
dimethoxy-4-hydroxy- 
— |Acetovanillon. ...|sce Acetophenone, 
4-hydroxy 3-methoxy- 
— | Acetoveratrone. . |sce Acetophenone, 
3,4-dimethoxy- 
— |Acetoxime........ see 2-Propanone, oxitue* 
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‘ Solubility 
Mol Crystalline < ae ; 
No. Name Synonyms and Formula ve * | form, color and oC °C Density np Ref. 
* |specific rotation wiltal lethlacel’bs other 
solvents 
Aceturic acid 
— |Aceturic acid. ..-. .|see Glycine, N-acetyl- 
— |Acetylacetone. .. . |sce 2,4-Pentanedione* 
— |Acetylbenzoyl. .. .|sce 1,2-Pentanedione, 
1-phenyl-* 
— |Acetyl bromide... .|see Acetic acid, bromide 
— |Acetyl chloride. . -|see Acetic acid, chloride 
— |Acetyl fluoride. . .|see Acetic acid, fluoride 
— |Acetyl iodide... . -|see Acetic acid, iodide 
—_|Acetylene........ see Ethyne* 
— |Acetylenedi- see Butynedioic acid* 
carboxylic acid 
a718 Achroodextrin....|CyHwOn................-..{990.88|amor BF Sye.conirisih exalt otter ie reetataa aMeHl eiiaracse speed forks ek eae See Zoliieels. cee seal ee hoes eae 
a719 |Aconic acid...... eat 128.08|If (eth), rh 164 Qe ge Ninrgiehesscdl ane sce s|8 -|MeOH s_ |B18, 395 
ei 
INA 
° 
a720 |Aconine.......... CoHaNOo 499:6)\amor{el-23. 182 ovaceeec cle st. ocr lesen s|s|é Stchva. Sate ae 
= Ci9H19(OC Ha)4(OH)5(NC2Hs) lig 6 
— |Aconitic acid..... see 1,2,3-Propenetri- 
carboxylic acid* 
a721 | Aconitine....-.. .!C4H@NOu=CwHis(OCHs)«(OH)s —[rhif,falp +18.01/204 sf... | i|s|s S ichis* as nee 
(NC2Hs) (O2xCCHs) (O2xCCeHs) 1645.75} 
a722 |—,diacetate....... CuHaNOnu(COCHs)2. Seea721|731.85|.............. GR oy Aner Bae | Rereeta iee 2 Ge Ged Gd ee Dee 
a723 |—,hydrobromide. . . |C4HaNOn.HBr. 1} H20.....|753.71|yesh pr (w), |176-80 |.........|........ rtd (Neel Bias eSAoGon a8 Sas sce 
[a] p —28.42(w) 
a724 |—,hydrochloride(l) |C4HaNOuHCl. 3} H2O..... 745.27|(w+3}) Y= eo ee ees (ie ee eee ra ce 8 | es ee (eee ge |P-s8 Rete 
[a] p — 29.66(w) 
a725 |—.nitrate())....... CuHaNOu.HNOs........... 708.77|[alp—35(2% ea. 200d |.........|........ road i Se cea eee es |» AB = 
aq sol) 
a726 |—sulfate(l)....... (CuHa7OuN)2. H2SOu........ 1389:60'yesh-amor (pw. tac; ce <alowsnmocmchoot rane olnee aoe val fe | ee! Pl Pee Nene lac Beebe 6 
a727 |Acridine......... 2,3,5,6-Dibenzopyridine. 179.21|rh nd or pr (al),|111 sub [345-6 1.0057 alviv v |C82 v B202, 300 
7 Os mel, orh 
7 “ys 2 (2 forms) 
il 3 
5 10 4 
a728 |—,2-amino-...... CisHioN2. See a727.......... 194,24|nd (w) ZOO NS ae ie ere ed sh} viv ... {dil ac 8 B22, 462 
a729 |—,3-amino-...... CisHwN2. See a727.......... 194.24/og amor (bz-lig)|221-2 RAPE ery (see ae 8 anit s idilacv B222, 376 
a730 |—,4-amino-...... CisHioN2. See a727.......... 194.24|yve br pr (peth),|/105-6 RSSSEI7 | NAG. oceou RARE 3 cx viv v |MeOH s* |B222,376 
og nd (MeOH) con sulf s 
dil HCl s 
a731 |—,—hydrochloride. |C\sHioN2, HCl See a727..... .|230.70|ye nd (dilal) |234 |......... ae lvls Oe Ie | eer GS 
a732 |—,9-amino-...... CisHioNe. See a727..........|194.24|ye nd 233 | ee s*|...|...].../dil HCl v |[B212, 280 
2733 |—,2-amino-5(4- |Chrysaniline. CisHuNs.2H2O |321.38lye nd (95% al |260-7 —|.........|........ ij 6 .|B222, 403 
aminophenyl)- See a727 +2w) 
a734 |—,9-chloro-...... CisHsCIN, See a727.... .|213.67\nd (al) TES aD: «WK Wren we cicelieeie clots eave & s $5) eae ae . .|B202, 301 
a735 |—,3,6-diamino .. .|C\z3HuNs. See a727.......... 209.25|nd (al or w) REN sur dor ward BURGE cots ow clea s'ivl 6 5 . .|B222, 397 
a736 |—,6,9-diamino-2- |Rivanol. CwHisNsO. See a727 |253.31lye nd PS 3 Ua reraeere eet teen | eemeee rt . |B222, 458 
ethoxy- 
a737 |—,9,10-dihydro-. .|Acridan. Carbazine. 181.24/pl or pr (al) 169 R00 WED Dies 555 iter bene asl | ed el ce ee B202, 291 
Dihydroacridine. 
CisHiuN. See a727 
a738 |—,9,10-dihydro- |Acridone, CisHsNO. 195.22|ye nd 354 Oe ee ie casiltn un arrane +i te bee § i jalk s* B212, 280 
9-oxo- See a727 (no d) vh con sulfs 
chl i 
a739 |—,2-methyl-.....|CiuHuN. See a727..... ..|193.25}ye nd (al) 134 Rb dha, Soh ales Ri liocetes oaks Sal ieee anes 6lviv v | con sulf s|B201, 173 
a740 |—,9-phenyl-...... CipHisN. See a727.......... .|255.32/If, ye nd (al) 182-3 BOG era ratte oan i| 5/8 v | con sulf v |/B202, 332 
—|ms-Acridone...... see Acridine, 9,10-dihydro- 
9-oxo- 
— |Acrolein......... |sec Propenal* 
— |B-Acrose.......... see Sorbose (L) 
— |Acrylamide....... seé Propenoic acid, amide* 
— |Aerylic acid......|see Propenoic acid* 
— |Aerylyl chloride. .|see Propenoic acid, chloride 
a741 |Actidione........ 28L.34ipl (AmOH, or |116:5=7.03) 0.0 0 « 6 os rlacu cc + cease Sj|v PaRey ss Cer te Pete 
CHs r , 30% MeOH) lig i 
- i A [aly +6.8(w), 
NH 
H 
v f | {a]p-3.0 
ea ip Pe os (MeOH) 














For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 















































Crystalline Solubility 
8 dF Mol. . 
ynonyms and Formula wt, | £0rm, color and Density,| np | Ref. 
* |specific rotation other 
w | al jeth/ace] b 
| 2 + solvents = 
Adabine 
— |Adabine..........|see Urea, 1(2-bromo-2- 
ethylbutanoyl)- 
a742 |Adamantane..... H 136.24|nd 268 11,07 1,568 .|E13, 
on 1058 
CH: CH? 
4 
HC——CH:——CH CH 
CH: CH: 
c 
H 
— |Adenine..........]see Purine, 6-amino- 
a743 |Adenosine........ Adenine-9-d-ribofuranoside. |267.24/nd (w+1}4), ; 
6-Amino-ribofuranecide * a. 220% bP slits, Bate ellecweeedhka lee eae oe .: i .|B31, 27 
purine lalp — 60. ¥ 
N—\ ho 
xur—€__ Sw OH OH OH (w, c=1), 
[_\. eailiatie “I —43.5 (1096 
4 a 7 Tees HCl, c=2) 
H oH 
a744 |Adenylic acid..... Adenosine-5-phosphate. 347.23|)pw, nd (w, VAL Motel | Bera hi | Sepneriet || nnarmer el beret hie tur, SA dear cee) emer feuere | KL 
Muscle adenylic acid. aq al) HCls 
Synadenylic acid. (alta 1.78 
PaaN ° 
wi N ‘eB OH . 
\ 
i—/ Mekhi Gos 
N 
H H H 
— |Adipamic acid... .|see Hexanedioic acid, 
monoamide* 
— |Adipic acid.......|see Hexanedioic acid* 
— |Adipoin.......... see Cyclohexanone-2- 
hydroxy- 
a745 |Adonitol......... Adonite. Ribitol. 152.3 Sor: (w), md Cal) 11105 0 ee ida ca trea sain neces s |B] i lig i Bl’, 604 
te : i 
ips LT OP aa 
H HH 
a746 |Adrenaline(d)....\d-Epinephrine, d-2-methyl- {183.20 {alp +50.5 QU5(d)ie Wile vecanea ill ltecrachec cileeoumsasd Ay |p .|B132, 
amino-l-hydroxy-1-(3,4-di- 523 
hydroxyphenyl)ethane. a) 
CoHisNOs. 
MIATA (Dares ate HOSEN OSs Pics ee sing o er. 2 1SS.20ibr-Gniair) pw HQVI=9)" Bl ccccee ccealttew wn wnel||oar mi ane Ro . |B132, 523 
{al — 50.72 
(aq HCl) 
a748 |Adrenalone....... ne 181.19)nd DB 5 —Ged. o |levssayacbse aicte)| lsparovoceaMell suas Beevers’ wie lat . |B142, 157 
AS 
no—¢_—cocuwucus 
a749 |Adrenochrome... oAR ous 179.17|red (MeOH- 152d elec rette ce turartecels embcovare Val sald eae Rech ae lls otvanread 
~ HCO:H, 
cP +4) 
| Sn—cHa 
HO—— 
a750 |Adrenosterone.. . |D‘-Androstrene-3,11,17-trione.|300.28/nd (al), lf (eth) |220-3 eb (vR6)) cscs ole oe oi), et) 24 6 .|ehl 8 El4s, 
2979 
Hg Pee (alb +262 
\ 
a | a (abs al) 
© 2 [alp +281 
Pb 4g 
* (ace) 
— |Adurol........... see Benzene, 2-bromo-1,4- 
dihydroxy-* 
— |Agaric acid....... see 1,2,3-Nonadecanetri- 
carboxylic acid, 
2-hydroxy-* 
a751 |Ajmalicine....... Py-tetrahydroserpentine. B52°42 nd Mlaln— OS) Malar cra ae | creas | ceca p.iegebal ee oasal ipeacd ptarmmnites oe panbsoaed 
é-Yohimbine. (chl) 
CuHuN20s. 
a752 |Ajmaline.........|CoH2N202........-.-..-.-- 326.42\nd, [a]+131 TES=O0 ihe acs Lei. od leks wicoiaiaee eae cena aie h 
(ch) 





For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





a753 


a754 


a772 


a773 






























































; Solubility 
Mol Crystalline ne ee 
Name Synonyms and Formula er * | form, color and oC al Density np Ref. 
specific rotation | ay | tatuloth aceite oe 
a= 
a-Alanine 
a-Alanine (D)....|l-a-Aminopropionic acid. 89.09)pr (w-al), [a]p |297(d) Bub) eds. ree eneees 5 won lh 1 . |B42, 812 
CHsCHN H2CO:H -9.68 (HCl) vi 
=(4 9) Sy eater aca CHsCHNH:2COzH...........| 89.09/orh pr or nd (w)|280d sib 2OOt ML AG2 saw as Bil 3: a liek . |B42, 815 
(295-6) vA 
SS) 5) Ye eae ee Reo CH:CHNH:2CO:H........ 89.09/rh (w), [alse DOV da \uetnnten ae tominriaens eo | oat . |B42, 809 
+3.1 | 
(w, p=6) 
—,ethyl ester CHsCHNH2CO2CH2CHs3. HCl. |153.61}hyg nd or not |70-5 Go RN ier salle three oe ean 2 . |B42, 819 
hydrochloride (dl) hyg pr (al) 
B-Alanine........|8-Aminopropionic acid. 89.09|nd, rh pr (al) {200d ABT OF Ml ote Regus | 6 Ee . |B42, 827 
H2NCH2CH2CO2H 
a-Alanine, H:NCH(CH:)CONHCH(CH:)CO:zH If, [alp+71.2 |275-6d |.........].------«|.....--- Vielid |e d . |B42, 813 
N-alanyl- (/) 160.17 (w) | 
—,3-anthraniloyl-|see Kynurenine (I) | 
() 
—,N-benzoyl-(d) .|CHsCH(NHCOCeHs)COoH . >|193.21|pl(w),[alp,—2.4| 151 |... ee Je ee . |B92, 179 
(w,c=1) 
Sateen 1) a omen CH3CH(NHCOC¢Hs)CO:H. . .|193.21)pl or pr, lf (eth) |163—5 id Nias s inw el an ak s|s| 3 . |B92, 179 
eres | 
——(. .|CHsCH(NHCOCcHs)CO2H. . .|193.21|{alp +2.4 151 | eo eee B92, 179 
‘ ae | 
(c=1, w) | | 
—,N(carboxy- HO2zCCH2N HCH (CHs)CO2H. |147.14| (dil al) 7 oe ee ER Pere Re OO ih Bend esl te kee eed B41, 497 
methyl)-(dl) | 
—,N(4-chloro- 180.69/lf (eth-peth) 1 © es Sa rere Pie |e Ptr eee Pee. i Pe tel Wa] v* ichl v B12, 617 
phenyl), nitrile. cl—€_Y—nucu(cus)on } | ligi 
—,N,N-diethyl, |(C2Hs)2NCH(CHa)CN......./126.21|.............-].....05- |8127 (0.857'¢ sis 8 . |B42, 822 
nitrile 47-97 | | 
—,2(3,4-dihy- l-Dopa 197.19)pa br (w) Ss tl Mia arate de ey ee (oe | i |MeOH s_ |B142,399 
a HO 
droxyphenyl)-(L) ~ [a}!ca. —39.5 | | alk 8 
| | | aai 
no—C _—crrcu(wa)2com (w,p = 1.3) | 
—,N-fumaryl-(DL)|Fumaroalanide. 187.15|nd 220d. 5 Jallltuatee es ce ei Ia Dy (ER NaHCO; s|.......- 
HO»CCH:CHCON HCH (CH)s)CO2oH | sh eg Se ligi 
—,N-methyl-(dl) .|CHsCH(NHCHs)COxH...... 103.12)rh pr (abs al) /260d 292 sub |...... [at] i | . B42, 821 
B-Alanine, CH3NHCH2CH2COuH...... . |103.12|pl (al, +1w) 99-100 viva | SED (ese) eee B4:, 828 
N-methyl- (+1w) Pai a 
Ht 
—,—ethylester |CHsNHCH:CH2CO:CH2CH3.|131.18]..............|-. 59.614 1.00825, 1.4443" |...) 8 | 5 dil HCls |B4?, 828 
hows 
—,— nitrile. ......|/2-Methylaminopropane- SATU seg ae holes sats |82% 0.89927 |1,4312% | 8 |...] s | s |MeOH, |..... 
nitrile*. CHsNHCH2CH2CN chl s 
| | 
a-Alanine,-3- see Phenylalanine | 
phenyl- | 
—,N-phenyl-, a-Cyanoethy] aniline. 146.19|nd (bz or dil 92 | ijviv v ichl v B14, 500 
nitrile CoHsNH(CHs)CN al), lf(dil al, | a | 
bz, eth) | | | in | 
Alantolactone....|see Helenin.... | | | | 
Aldehydin.... .|see Pyridine, | | | | 
5-ethyl-2-methyl- | 
Aldol...... see Butanal, 3-hydroxy-* | | | 
Aldrin... -|Octalene. 364.93). 104-4.5 |: ie HOw hie ke a Mt ee 
dea | | 
we cele | | 
ae ae | 
ae i 
cl cl | 
Aleuritic acid... |see Hexadecanoic acid, | 
9,10,16-trihydroxy-* | | 
Aloemodine. . |see 9,10-Anthraquinone, | 
1,8-dihydroxy-3- | | 
hydroxymethyl-* | 
Alizarin,.... .|see 9,10-Anthraquinone, 
1,2-dihydroxy-* 
Alizarin see 9,10-Anthraquinone, 
cyanine R 1,2,4,5,8-pentahydroxy-* 
Alkanine (d),..... see Shikonine 
em (TL) Fianiereieiw ; : 288.30!\red br pr (bz DON Mi lit ses Crosse lis wise oak ete ete ee Ry Bille ..jalk s B82, 544 
ee or sub in vac), chl 5 
o=( | y==6 [aly 157 one 
no—C_)—on (bz) 





For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


























ea Crvataline % Solubility 
No. Name Synonyms and Formula ia * | form, color and mae ni Density np Ref. 
* Ispecific rotation f < other 
w | al |eth| ace] bz aalvants 
es 2 Se au! , r | | 
Allatonic acid 
a774 |Allantoic acid. ...|Dicarbamidoacetic acid. PTG0S eG WMICOR) ITB evasiytetalcch cs sel epeaarcny 5|s .|os 6 B32, 389 
Diureidoacetic acid. 
(H2NCON H)2CHCOsH 
a775 |Allantoin........ Glyoxyldiureide. 158.12|mel p (w) B40 Nivaade tale cee enn 6|ij|ij,...].../MeOHi |B25?,380 
5-Ureidohydantoin. NaOH s 
o=c—NH 
CHNHCONH? 
HN —C=o0 
a776 |Allanturic acid. ..|Glyoxalyl urea. 5-Hydroxy- |116.08/amor hyg pw |turnsbr |.........].......-].-..000- Fl I .|hot alk d |B252, 388 
2,4-Imidazoledione. at 180 os i 
o=c—NH 
CHOH 
HN —C=0 
— |Allene............ see Propadiene* 
Agi? |Allioim 26.0005... S-Oxodiallyl disulfide. GET eeccrna ie anes seve llevan are d 1.112 /1.56120 5 | © | « 0 :4l) Anca mae date ll Senna 
CeHw0Se. 
a778 |Allitol(D)........ D-Allodulcitol. Se U S| tceeete s Cicyaeeosaa(sin VBEO=T © Vacca quale sof AUSUCE AN SURAT vee A EAMONN Le Heszce Nate. coyacelaretead te) eamoame ever bee 
OH OH OH OH 
HOCH2C—c—C—C— CH20H 
H H H H 
— |Allocholesterol .. .|see Coprostenol 
— |Allocinnamic acid|see Cinnamic acid (cis) 
a779 |Alloisoleucine(D) .|CHsCH2CH(CH:)CH(NH:2)CO2H lf, [alp DA A DEO Tel ea Mae ie fics fie, tenevonestla'l| asat ayesha 3S | saved teci|tomeel|eecimicr centate B4,457 
131.18 (w, p=2.92) 
a780 |Allomucic acid. . .|Tetrahydroxyadipic acid. 210,.14|nd (w) BIG) Me eet apmtento nu lereamein #8 . |B32, 376. 
HO2C(CHOH)«CO2H 
a781 |Allonic acid, o0—cHOHCH20H 178.14|pr(al), {alp A204) Re rachrane lh Seaetees | ee peree PIES | cra Sel ees aes ooo: B18', 406 
y-lactone(D) Waa Nie —6.8(w) sh 
— |Alloocimene..... .|sce 2,4,6-octatriene, 
2,6-dimethyl-* 
— |Allophanamide.. .|see Biuret 
— |Allophanic acid. ..|see 1-Ureacarboxylic acid 
a782 |Allose (D)........ 180.16] [a]p +0.58 128-8150) Nicos dkvescl otoseneealbine meee i .|B1, 443 
ie OH OH OH 
HOH2C "5 gah ee 
WH H H 
a783 |—(L).....---.-++- CeHi20s. See a782......-..-- 180.16|pr(al), [alp 128s Me rere peed led ea selloraees ce Fg Ce isis ae oes pepo el cities car 
—0.58(al), 
— 1.90 to 
— 13.88 (w) 
a784 |Alloxan..........|Mesoxalylurea. 142.07|wh tel, rh pr |256 (anh) |sub (vac) |......-- vis s | s jaas B242, 301 
Pyrimidinetetrone. (pk in air)dk 
ss ye er(w 
° 
ae +1,2,3,4) 
aa. 
en See 
rN 
° ° 
a785 |Alloxanic acid. ... ° 160.09|tcl pr (eth) 162=30" fc tegatana | reer nettles s|s| 6 . |B32, 266 
HN. ai 
ie CO2H 
° 
a786 |Alloxantin....... 286.16|ta (w) QTO=Be Mm Reacts tet te eereslarell re raiocs Sul EBA NeaI |F cave) 's)ecellls inv eeeaen B26?, 335 
I ox oF I sh 
bots So Via 
ie nn” i 
\ Ye 
(ore) 
— |Allylacetic acid...|see 4-Pentenoic acid* 
— |Allyl alcohol. . .. .|see 2-Propenol* 
—|Allyl amine...... see Propene, 3-amino-* 
— |Allyl bromide. .. .|see Propene, 3-bromo* 
— |Allyl cellosolve. ..|see Ethanol, 2-allyloxy- 
ce li ee So ee de a ee ee SS 














For explanations, symbols and abbreviations see beginning of table. 
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; Solubility 
Mol Crystalline ci ba he i] 
No. Name Synonyms and Formula rie "| form, color and ane al Density np Ref. 
* |specific rotation Sr Walileelaeel ise other 
solvents 
oo —- + 2) Ze +—}— 
Allyl chloride 
— |Allyl chloride..... see Propene, 3-chloro-* 
— |Allyl cyanide.... .|see 3-Butenoic acid, nitrile 
— |Allyl fluoride... .../see Propene, 3-fluoro-* 
— |Allyl iodide....... see Propene, 3-iodo-* 
— |Allyl mustard oil. |see Isothiocyanic acid, allyl 
ester 
a787 |Aloetic acid...... 8 on 450) 23 og-verndi(ag)) 2Shd ile erhi|leiete evel ar eats eae 6 .|NHsOH v |E13, 575 
SSA lla eee >285 exp si alk s (red) 
NO2—/(” N02 
q 7) —CH20H 
NES 
NO2 NOv 
| 
A788) Alot ie... = se © OCH2(CHOH)3CHO 386.36lye nd 147-0" kas. : |: Os it | Bh oN KOH S|) lao soeee 
ea chl i 
2 Ah | 
COO. | 
ll CH2OH chl i 
° | 
—|Alphol,........... see Benzoic acid, } 
2-hydroxy-,1-naphthyl ester | 
a789 |Aletonine........ Cai1H»N203.33H20......... .|348.41|/br amor 205-10(d) |... ails au | eee . . |B272, 824 
a790 |Altrose(d)........ CUOMO a 180.16}pr (MeOH-al) |103-5 |......... Siew . |B3L, 83 
20 
a a a lelp+11.7 to 
H H H OH 33.1(30 min) 
27011 ——(1,B) einem CoH120s. See a790 VSOIG pray, | Bik secrG anid sess ces cris rae a eae eer Jove[ese[ece[ecesserseefee sees. 
[alp — 32.3 
a792 |Amalic acid. .... .|Tetramethy] alloxantin. 324.25] (w) 245d ol i KOH 8... Ponsa 
os { OH HO | ae 
205 NIL aK 
=D Oe 
Caer @al. 
CHg CHy 
a793 |Amarine......... Cala CoHs 298.39|pr (eth bz-lig) [136 198d HPP Oy Ee neil eae Perit - B23?, 274 
aed 
ie | 
2D Hy all 
Hn-C | | | 
CeHs 
| 
a794 |—,hydrate........ CuHisN2.4H20..............|307.40|pr (aq al+}w) |106 = = dae bralbecu |. ic ein A eee B232, 274 
a795 |Amaron..........|Benzoin imide. Ditolan 384.49)tcl nd or pr 252 sub i|éiv s* |chl, B232, 304 
azotide. Tetraphenyl- (ace, al) CS: s 
pyrazine. 
N 
cate — 7 \—cors | | | 
CoHo—\ Cos | | | 
N | | | 
oie | 
2796 |Amine, allyl CH::CHCH:NHCHz. .. PIM. 6 Chcag chk ee 64-6 | © | |...| .|B4, 206 
methyl | 
a797 |—,benzyl, CoHsCH2N (CeoHs)2....... .|259.35!nd SU-6. GA te ceils ss cele 6] 8|/vjviv jaaé B122, 551 
diphenyl an Resse 
a798 |—,benzyl ethyl N-Benzyl-N-ethy! aniline. QUT Shiweshe | Wks yoatnale 285-6710 1.0349 LL DOTO i abel M pial. cies wadtan cee eae B122, 550 
phenyl CoHsC H2N (C2Hs)CoHs 
a799 |—, benzyl ethyl N-Benzyl-N-ethyl-o-toluidine.|225.34/yve = ~~ |......... QROMA EMME. on atcha Sewartes i .|B12, 
2-tolyl CH: 1033 
LE 
€_Y—n(cans)emcens 
a800 |—,benzyl methyl |N-Benzyl-N-methyl-o- PALS U ves | eh) Whaceacoes 16718 eis .|08 8 B12, 
2-tolyl toluidine. 1033 
CHa 
a 
¢_Y—n(cm)emcuns 
a801 |—,benzyl CoHsCH2N(NO)CcHs........ 212.25\ye nd (al) ees eis acne.) ee wee Loe .{ehl s B122, 572 
N-nitroso phenyl lig s 
a802 |—,benzyl phenyl |N-Benzylaniline. 183.26|pr (MeOH) 36.5-.8 321775 1,0298¢ 1.61185 | i | s|s .|MeOH s* |B122, 548 
- CeHsC H2N HCoHs 171.510 1.149% 














For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 

















Grestalline Solubility 
No. Name Synonyms and Formula jeg form, color and ar ea Density np Ref. 
* |specifie rotation other 
w | al jeth| ace} bz 
solvents al 
= 7 | + 
Amine 
a803 |—,benzyl 2-tolyl.. | N-Benzyl-o-toluidine. 197.28) (al, eth) 60 300-5 1.01427 |1.58616 | i | s .|08 8 B122, 551 
an 17610 
2 
€_S—xucucens 
a804 |—,benzyl 3-tolyl-.| N-Benzyl-m-toluidine, 197.28lye _|815-7 1.0083 |1.584595 5 v |chl v B122, 552 
CHs 180” 
SS 
€_S—xucmeout 
3805 |—,benzyl 4-tolyl..| V-Benzy]-p-toluidine. MOV-28lve easiness 319765 1.00647 |1.58326 | i | v . |B12?, 552 
18110 
cus—_—nucmncars 
a806 |—,benzylidene (CsHsCH:N@Hs............ ISTRY MO Sm gedaan | entice Metre 195749 yb Alo amswee Pubs alSalseiaecie cece B??, 163 
ethyl 11712 
a807 —,benzylidene (CsHsCH:NCH3............. TROUT eats emt hve cee 185 0.96724 |1.551917 8 .|B72, 162 
methyl 90-130 
a808 |—,bis(dimethyl- |Amino-bis(dimethyl PBT RL ances 39.5 oe Wace 8 tegen Beles ben d|d 5 pO tog me aa) Seamed as 
phosphino) phosphine). subl 
(CHs)2PNHP(CHs): 
— |—,tert-butyl. ..... see Propane, 2-amino-2- 
methyl-* 
a809 |—,butyl diethyl,- | Bis(2-hydroxyethyl)butyl- Nea lar ngs SB ecm Mabe aeeear, 273-5d7 |0.9692% |1.462520 | © | s | © |ligi B4, 285 
2,2’-dihydroxy- | amine. 176-805 
CH:(CH:)sN (CH2CH20 H)> 
a810 |—,butyl dimethyl | CH;(CH2)sN(CHs)s......... ./101.19].............. ROAM Sige creraee 1.39702 | 2 . |B4?, 632 
— 5.2749 
a811 |—,butyl ethyl... .|CH;(CH2)sNHCH:CHs...... LOI eee. en .|108-9 0.73984 [1.401120 B4, 157 
a812 |—,sec-butyl CH:CH»CH(CH:)NHCH2CH;|101.19|[a/o+18  |......... 98 0:7396.¢1011.40480 feck lescalecrs| acta lomtellecaag ree tote epee 
ethyl (d) 
BRIS (ll) cass ops CHsCH»CH (CHs) NHCH2CH3|101.19].............. —104.5  |97-8741 ON735Sa eee B4, 636 
a814 |—,butyl ethyl,- |HOCH»CH:NHCH2CHOHCH:CH: |yesh |......... 118-221 {1.031% |1.46902 | s | s | LEST etm settee 
2,2/dihydroxy- 133.19 
a815 |—,—,3,2’- HOCH2CH:NHCH(CH:)CHOHCH: lyesh _—Ssi.........-. 120-425 |1.0331') |1.4718% | s Peleg tite We Bue: eee 
dihydroxy- 133.19 
— |—,eyano diphenyl|see Cyanamide, diphenyl- 
— |—,ecyclohexyl see Aniline, N-cyclohexyl- 
phenyl 
a816 |—,diallyl......... NH (CH2 CH:CH2)2......... C716 soe reen eens. NR e re tty TOKE aH, Be res oe || An oles . |/B4?, 663 
a817 |—,dibenzyl.......|NH(CH»CeHs)2............. 197-08 Re Ane ee aie —26 300d 1102564) [115143700 eel vallerea| Mell oca | aeeiseacaciet B122, 553 
270250 
a818 |—,dibenzyl ethyl .|CHsCH2N(CHoCeHs)2. ..... . |225.34). 0.0.2... ...- 0c fee eee eee SOG 8 nite cea cnc ily .jac s B122, 553 
a819 |—,dibenzyl CceHsN(CH2CeHs)2...........|273.38|nd or pr (al) —_‘|71-2 >300d [1.0444 |1.6065% | i | 5 s jaa dv' = |B12?, 554 
phenyl st 
a820 |—,dibutyl....... .|NH(CH2CH2CH2CH,):...... ZOD Siete cat tes MIR cere 159761 O 767 ca ame s |v . |B42, 633 
821 |—,di-sec-butyl.. . .|[CHsCH»CH(CHs)NH..... . |129.25]..............Je....000- jaan "' “lo.7a8a5 [pees vs os 8 B4?, 636 
a822 |—,—,3,3’di- [CHsCHOHCH(CHa)],NH...|161.25|yesh S|... .-. 112-53 —-10.9775'3._|1.4162% | v | v Vv ligd J. eee es : 
hydroxy- 
2823 |—,dibutyl,3,3’- | Diisoamyl amine. 15428 RRR Erasers, —44 188 10:7 672g NL A220 wl dill ia ucoriler.« [ieee I eashyrseg aerate B4, 646 
dimethyl- {(CHs)2»CHCH2CH2}2NH 
a824 |—dibutyl ethyl, |HOCH»CH2N(CH:CHOHCH2CHa): |.............-Jeeeees 00s 155-60! |1,02164 |1.4705% | v | v i Hig Shoe foes tye « 
2,2',2”-tri- 205.30 } 
hydroxy- 
825 |—,dicyclohexyl... € )—we—C_)> TS1t32 | eeraeee eer —0.10  |255.8% 0.9258 |1.4888 | 64 | s acne B122, 7 
826 |—,didodecyl...... [CH3(CH2)10CH2}2NH....... .|853.68]............0. Me VAGIOG! | ‘lees Brett Paalltlets aces, <0\| ee Matte Vv Olive obl iva ieee 
B)51.8 
a827 |—.diethyl........ (CHiCH2 NEE eee eee 7 STAM AR as A re An —48 56.3760 0.7108". |1.38719 | v | © . |B 42, 590 















































For explanations, symbols and abbreviations see beginning of table. 
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Solubilit; 
Mol Crystalline oF b : pis u 
No. Name Synonyms and Formula * form, color and ee ke Density np Ref. 
* \specifie rotation oy \leattleths lace ibe other 
solvents 
+ 4+— - 
Amine 
a828 |—,—,hydrochloride|(CHsCH2z)2NH.HCl.......... 109.60 If (al-eth) 223.5 320-30). a lhinssineiechel insure cece vi Oo) 2.) 6 |. onload s B42, 592 
a829 |—,2-amino-2’- N(2-Hydroxyethyl)ethyl- LOAVS| Perak ct-naats steers bya Nisin deal LOS=EO 1.03047) 1.486320 | o | o |.../...] 6 jlig 6 B4, 286 
hydroxy- enediamine. 1625 
HeNCH2CH2N HCH2CH20H 
— |—,—,2,2’- see Diethylenetriamine 
diamino- 
a830 |—,—,2,2’- Diethanolamine, Diethylol-  |105.14/pr 28 270748 1.096644 |1,4776% | vv | 6 |...) 6 lll ...n- 2-20 B42, 729 
dihydroxy amine, NH(CH2CH:20H)2 
a83] |—,—,1,1’- NICH (CEs) Celslavanccm nw w|220C4/VO tie we ete 295-8 1.01818 1.573 PSN RCRA We ER EG oS TIOA 6 B12?, 589 
diphenyl- 61-22 
832 |—,—,2,2'- NH(CH2CH:CeHs)2........- CPAEY Marat Aaa Sa apes Pee RSC bho daon tl ancnans ilvlvl...|...laes B122, 593 
diphenyl- 19518 
a833 |—,diethyl methyl.|(CH3CH2)2NCHs3............| 87.16]........... 0.0 ]ecee eee BB 200 oy wllleged reece aer| ne sori-aes Vel Wl] Flexeril ull eee oa an AeA OS 
a834 |-—,—,2,2’- (CICHC2H2)2NCHs.HCl..... 192.53|hyg nd 109-10 Pere Sees) SS commit) Ips etree WY S [e ae leie leahs aoa ne ama aesaee 
dichloro-, hydro- 
chloride 
— |—,—,2,2- see Ethanal,2(ethylmethyl- 
diethoxy- amino)- diethyl acetal 
a835 |—,—,2,2’- (HOCH2CH2)2NCHsg......... DDO UTS Sais tate o ata arse ceesca-s masala ce 246-8747 VOBTTA. {1 46782 Poo! too7/ Bull... Hama mretee Receive B42, 729 
dihydroxy- 
a836 |—,—,l'"- (CHsO}CHON (CECH s)e). 5. |UPT ESN eps ce he eel betac nee x PEG BA FUE ee mice se la See Oe sal Ss Is... (ECL s B42, 598 
methoxy- 538 
A837, |= diethyl Nenitro|(CEsCHe NNO... )--. 2 (LIS T4lay tases eerie oeae ose 206.5%7 §=/1,0576 |........ Sih | booed ie, Lele ee ee B4, 130 
9316 
2838 |—,diethyl (CHsCH2)2NNO............ WOZMEiveme 9 Whistance eae 176.976 0.94227 PASSES: |g | sia Also one eee crs B4, 617 
N-nitroso 
a839 |—,diethyl pheny!,|N-Phenyldiethanolamine. 181.24/pl (al) 58 Do TE Te eta: win itin: iether O44 Whee | Ve eeolae se eee B122, 109 
2,2'-dihydroxy- (HOCH:2CH2)2NCeHs 
a840 |—,difurfuryl-..... T | Tou DTL2B, ciaceeunas, os scre salle e lous Crouse oe SSF SDI Te rat arratal Prcnierneiees gm es ie ee (eae Wee) Pe eS B18?, 418 
U 7 CHINECHE ve 102-31 
° ° 
A841) dikeptyl-0..-. (Clee(CRO AMIEL yas onacee. 213.41|nd 30 TROT MAS wea eee Bares ea ea eal eee B4?, 652 
a843 |—,dihexyl-.......|[(CHs(CH2)sJ2NH............ LSOSG| Fosters venusiel asellee titre ees T9S=57 Bleekit vests tareae an | Se Bend loMalite wan cine ae Oe 
a844 |—,di-2-hydrin- ak 2B S6mnd' cal) ylalpeit M2230 5 ay lee ae |e ee BR has ea] Se Pee Ceo B13}, 265 
dyl,1,1/-dih al can 
ee. a) Me (ies aah +83.2 (dil | 
seed HCl c=0.3) 
a845 |\—,—,(dl)........05 CreHigNOz, piscine ceo insas es 2Ol- 36 NG OripLiCGILalyy(2O5,  Hickiciseicielal|s viens erorcteilinigielale as) (ee oh de (eh dan es (i, del Ieee See 
2846 |—,—(l)........... GROEN KON, catincaaob ange donpiPE ele Cn WEY 8 Idecoccnsslecsi.dac|eeade.- BA ca) Mics ae Bes oe B13!, 266 
— 83.3 (dil 
HCl, c=0.3) 
a847 |—,diisobutyl.... |[(CHs)2eCHCHe)}2NH..,......1129.24).............. —73.5 139-40 0.74572 |1,409320 B24) BA Ble. wc so. Ae Rp eerily B42, 638 
a848 |—,diisopropyl....|{(CHs)2CH]2NH............./101.19].............. —61 83.5-473 |0.7228 |........ oe ee) ee Oe Mery ie ei 
a849 |—,diisopropyl-N- |Nitrous diisopropylamine. 130.19) (eth) 48 194.5 0.9422” Se cayin eaniuns Sol Bi A creel Be. Urorcaenees B4, 156 
nitroso {(CH3)2CH}),NNO 
a850 |—,dimethyl.......|(CHs)aNH.....ccs eee ee | ABB). oc ce econ ee | 96 7.4 0.6804! 1.35017 SV Hh Birdy, Baltsve.5)| vival ls ncn ora eremereict| ee eee 
a851 |—,—,hydrochloride |Dimethylammonium chloride.| 81,.55,rh, nd (al) iy 2 ee Ie oie eae | Pecans ees! imps hee Vb Bich A iicoesil a: 5 ct Re We B42, 552 
(CHs)eNH.HC1 
a852 |—,—.hexafluoro-.. | Bis(trifluoromethyl)amine. OG TOA Is cinta hore vere a —130 mr Chag APE Mlishatere ie hehaliwe wom ee WEL. I] evar cif one all Wtokat levwtet cron va Grane uaverall ere ordeeneteum 
(CFs)2NH 
4853: |—,— perfluoro-,..|(CFaaNFP occ dee cee ALTUOB ce cece cece ela vancnes SOE Fy UaMeock oaleane tele L |e sifteeisifstereifermedlsioeac.sio.ciet ee eae 
a854 |—,dimethyl iso- |(CHs)2>CHCH2N(CHsa)2...... LO EO crenata wins eleva ah pias iatsi eae Tat OOP een Ilias ac uhehat etc era Bil suereitasvalinis:<il e ayat EO Ok B42, 638 
butyl 
20855 |—,dimethyl N- Dimethylnitramine, Nitric 90.08|nd (eth) 58 187789 1.1090’, Lad6QE" ey Bites Pad) B lee Beta B42, 342 
nitro dimethylamide, (CHs)zNNO2 
2856 |—,dimethyl N- Dimethylnitrosamine, Nitrous| 74.08'ye = |......... 153774 1.00597 1.43748 | 6 1 B/S [...].. fee see e ees (SY, BBS 
nitroso dimethylamide. (CHs),.NNO 
0857 |—,dimethyl CBS CHS) NCE) sehen. oi eit Lose lee ett soins karettl | aise Ane 123 0.7437 LAOSRS SEA es. RCN Sepa B42, 642 
pentyl 
a858 |—,di-2-naphthyl (CuH).NH. bt GANA wee can AOC Lea Le (om), 172.2 ATL: | Moe Glalane smells i | | 8 |...| 6 laast B122,717 
a859 |—,dioctadecyl... .|[CHs(CH2)isCH2,:NH......../521.97|....... 0.0.00, Maes.” WH arotiaitywiallivahrete- xa Giete eatecter PLE Oa NS tenes = icancceeree 
a860 |—,dioctyl.........|(CHs(CH2)sCHs)2NH........ 241.46 nd 35.6 ZOTRS: Rs sister isin esate Patete LGW | Welleteclle.8 wilt aete eral ke etetGoes 
1754 
a860!|—,di-2-octyl =e [(CHa(CHs)sCH(CHs)}2NH....|241.46)0 0.20... ccs less secon 281.57 0.79484 |........ RUE ve wail ivalls sian sees bag POE! 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 

















} 
aA Crestalliine ; | Solubility 
No. Name Synonyms and Formula t form, color and -t a Density np Ref. 
hae specific rotation Cc other 
w | al |eth/ ace) bz 
solvents 
‘a == T + = = 17 
Amine 
a861 |—,dipentyl....... [CHa(CH:)hNH............ LEV QOMMNAAS? s Ccaradsitare rence 202-35 0.77717 |1.4272% | 5 | v | @ B4?, 642 
91-34 
a862 |—,—,2,2'-dihy- [(CHsCH2:CH:C(CHs)OHCHg:NH  |...........00cfereeeeaes 165-705 |0.9264% |1.4584 | v | v | s igi ira eaabershs 
droxy-2,2’- 217.36 
dimethyl- 
a863 |—,diphenyl....... 32 2’ 3° 169.22) mel If 52.8 302 TAGs || tumnette HATS e5| 3 fs Oe Soa xe B12?, 101 
ee S—na— 4’ aa s 
5 6 6’ 5! he 
a864 |—,—, hydrobromide|(CsHs):NH.HBr............ 250.15)/pl 230° WRI nc eee s | 6] i By Pars a he rae B12, 180 
a865 |—,—,2-amino-... . | N-Pheny]l-o-phenylenedi- 184.24/nd (w) 79-80 BIZ GE ae iescres. alter meene 6 s | 8 |chls B132, 13 
amine. Ci:Hi2Ne. See a863 
a866 |—,—,4-amino-....|Diphenyl black base P. 184.24|nd (al), (lig) 66! (al) WMISGT Oe ae WE. ale ceonae o}v'}...]...]...|lig 84 B13, 76 
CisHi2Ne. See a863 75 (lig) 1550.026 
a867 |—,—,4.4’-bis(di- Leuco base of Bindschedler |255.35|tetr pl (CS2) 1 OR ok Ae Pe, Oe one te er ome eee A out Slag lig 6 B13?, 56 
methylamino)- | green. CisHaNs. See 2863 
a868 |—,—,4,4’-di- p,p’-Iminodianiline. 199.24|lf (w) 158 OE Oe AE iss Vee ae anee 6) 6 Ms . |B132, 55 
amino- CizHisNs. See a683 sh 
a869 —,—,2,2’-dinitro- |Ci2HsN30u. See a863......... 259.23\If (al, ace POO Neer ay a Sal boat ere We weaken ams vh 8 MeOH s* |B12, 341 
MeOH), (aa) aa vt 
a870 |—,—,2,4-dinitro- |CizH»N30,. See a863......... 259.23} red nd (al) 156-65" lac cavee selena sh tevin aati i | &| 6 | 8s | 6 |chls B122, 407 
a871 |—,—,2,4’-dinitro- |CywHsNs0.. See a863......... 2ou.2o verted tel (aa) F222=8 pho eke waite ae cee eae i ie 6 to 6, chls |B12?,387 
a872 |—,—,2,6-dinitro- |Ci2HsN30.. See a863......... 259.23/og If (al, aa) LOTS) >. | patch Avhlem ye on ba olllecieessteer UN Blinn all eteralliens OS B12?, 413 
a873 |—,—,3,4’-dinitro- |CieHsN304. See a863........ .|259.23|pa ye (chl) PE) lis teenie elloge wie call oreenete aie 6 Vv chl s B122, 387 
con ac s 
a874 —,—,4,4’-dinitro.. |\CisH»NsOu. See a863......... 259.23|ye nd (al) BIG26.5 Tice tec diss cle te na Waaartnaee ie) s | 6 |toiaas /|B12?,387 
a875 —,—,2,4-dinitro- |Cj:H»N3Os. See a863........ . |275.22|red lf MOO Waves trtveveiellls, clettareperel cram ere cham . |B131, 150 
4'-hydroxy- 
a876 |—,—,2,4-dinitro- |CiHsN3Os. See a863........ .|275.22|dk ye nd (al) 103)! a) Sees ees Tres |e Cee] me Ree Se Reed [help ey iicmra| (ene | eee |e ee ree cree B131138 
5-hydroxy- 
a877 |\—,—,2,6-dinitro- |Ci2HoNs0s. See a863.... wiz@oreaired- vena (al) |1OT sme ele ttea-aererelite ececncntie .| vel...) v laav B13, 365 
2'-hydroxy- 
a878 |—,—,2,6-dinitro- |Ci2HsNsOs. See a863.........|275.22\ye br nd P2E—5 Ee era tedorsilia eras acovoual| is okt MeOH s* |B13?, 216 
3-hydroxy- (MeOH) 
a880 |—,2,2’,4,4',6,6’- Dipicrylamine. CwHsN7O12 AIO ON paseipri(aa), 1230.5-—-40) foo... ce he nok een eee att i duae aq alk s B12?2, 422 
hexanitro- See a863 (93296 HNOs) Pys 
a881 |—,—,2-hydroxy-.. |2-Anilinophenol.C1HuNO. 185.23)pr (w) 69-70 PSO —O20 mee On cassie ngshl sone cac toe &lsi|s 6 . |B13, 365 
See a863 
a882 |—,—,3-hydroxy-..|3-Anilinophenol. CxHuNO. |185.23|pl (w) 81.5-2 3400 7 Wi deacnsidl aa eenar s'|vj]s|s_|s |dilacs B132, 213 
See a863 lig 6 
a883 |\—,—,4-hydroxy-..|4-Anilinophenol. CexHnuNO. |185.23|pl 73 S30 Wiles ee mil areern tec d6|/viv v |chl v B132, 231 
See a863 215-6 ols oo... ac, alk s 
a885 |—,—,2-nitro- CuHioN2Os. See'a863), .|......|214.23log lf @l-w);rh 75 ft. nee cc dee eller eye Tl will Abbe silt soel llehaete eceeerees B122, 369 
bipym 
a886 |—,—,3-nitro-.... .|CixHioN2O2. See a863........ 24-23 For nd (dilcal) /P10=2> eter Reecpallia shesrev cecal eee ste acters ry Wi alli v jlig 6 B12?, 377 
a887 |—,—,4-nitro-.....|CiwHioN2O2. See a863....... . |214.23}ye nd, tab 133-4 D190 Fe We React acalausie wieicess 1 Wey: aav B122, 386 
(CCl) 
a889 |—,diphenyl,4- CizHiN20. See a863.........|198.23}blsh bk (al), ye /143 Ss Jww ww eee fee eee 6 | vil v v |chl v B122, 122 
nitroso- pw, pl (bz) lig 6 
a890 |—,—,4-sulfo-.....|see Benzenesulfonic acid, 
4-phenylamino-* 
a891 |—,—,2,2’,4,4’- CwHiBriN. See a863......... 494 88inda(chlior/bZ) w\L87.5) — Hl... <dareeteal lattes «ons: cvsille ers rors ane i | 6 s - |B122, 356 
tetrabromo- 
a892 |\—,—,2,2’,4,4’- CwH7NsOs. See a863.........|349.22|ye er (aa) DORR U5 Wire ove Suscnvell| = cee. anata ys el pecauens a ajtee i> | Sh | 6 54 |chl 54 B12, 409 
tetranitro- 
892! | diphenyl ethyl. | (CsHs)2NCH2CHs........... TD7328) Je obs tos onc cB E ek Be 295-7 10479 4 i nero iol eullts, hipster eet. B122, 105 
150 
892? |_,diphenyl (CcHi)2NCH3....--. 20250-0205 18326 |e aheceneae —7.55  |293-4 1.0476, |1.6193% | i | 6 MeOH 5 |B122, 105 
methyl 1450 
892 |— diphenyl N- Nitrous diphenylamide. 198.23}ye me pr (lig) (66.5 =f... een e elec eee ee efor eee ees 6 Bi livdet feclenercto -|B122, 310 
nitroso (CsHs)2NNO vi 
— |—,dipycryl-...... see Amine, diphenyl, 2,2’, 
4,4’,6,6’-hexanitro- 
2893 |—,dipropyl-...... (CHsCH2CH2)2NH....... SEU OWOE ee Booasene —39.6 109.4- {0.73847 |1.40462% | s | s | « . .|B4?, 622 
10.4 i 
2894 |—,—,3,3’-diallyl- |(CH2z:CHCH2:OCH:sCHOHCH2}2NH |.............. 73 TSO=5278. Wkdeccnceeallsuss-co bon s|s Wr lioalle eth es = Hlaereedcsoee 
oxy-2,2’-dihy- 245.32 
droxy- 
—,—,2,2/-dihy- Diisopropanolamine. se 20 | Bae 
0895 as [(CH;CHOHCH::NH 133.19 | ereE jen ops.) « 42 170-808 0.9894 |.-...--. 8s |s8 Ba, 737 
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For explanations, symbols and abbreviations see beginning of table. 
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No. 


20896 


a897 


a898 


a899 


a900 


a901 


a902 


2903 


a904 
a905 


a906 


a907 


a908 


a909 


2910 
a911 


a912 


a913 


a914 


a915 


2916 


“a917 


a918 


a919 


2920 


a921 











lubilit; 
Mol Crystalline fos b 2 con uv 
Name Synonyms and Formula t * | form, color and ae an Density np Ref. 
ies specific rotation other 
w | al Jeth|ace) bz eeeante 
——+ 
Amine 
—,dipropyl ethyl, |(CHsCHOHCH2)2NCH2CH20H sf... eee eee lee e ee eae 155-61 1.04584 1.4708 | v | v v Highs Pr 6]. eee 
2,2',2’-trihy- 177.25 
droxy- 
—,dipropyl iso- (CFs)2CFCF2N (CF2CF2CFs)2. |571.08]....... 00.0 eee le eee e eee 146-8760 1.847% DoS oa Feeney ces (reach (ete (Meise road oa rae cite 
butyl, perfluoro- 
—,dipropyl (HOCH2CH:CH2)2NCHa.... - 147722 | Z| eee ee sy OO i I Seee a es ee wo] oo] 6 OW lon toner B42, 735 
methyl, 3,3’- 
dihydroxy- 
—,dipropyl N- Dipropy] nitrosamine. 130.19/golden  —sids.......... 206780 0.9163% |1.44462 | 6 | @ | « B42, 628 
nitroso Nitrous dipropylamide. 104-522 
(CHsCH2CH2)2NNO 
—,di-2-tolyl...... CH3 197.27|bl fir, wh er 52-3 10787) pe aihee cc e e e Bt leecher | to %.] =a peed B122, 437 
PA 13 
185 
NH 
Gat 
—di-3-tolyl,..... ae, 197.27|pa ye <—12 310-20 Wes aac iss cele Con lr, cel eed ea Ceres) cee ote ere B12?, 467 
a 
2 
—,di-4-tolyl...... —| NH f Bieta Neat oc) alll ce aes ‘ 
i-4-toly [cm—¢_» l, 197.27|nd 79 330.5 é B122, 494 
—,3,4-ditolyl 25575 | her ne ee B02 Bie Lal 5 Seer Meese ec, cll- APSE s|v|ilv|v lehlv B12!, 414 
hydrochloride. igi 
Lae 
Ci S—wu—€_S—cns.uel 
BS ethylmethylo. | CHsNHOU:CHs 2x4. 0--- EXO TIM ares Ree oom || eee eee BY re Gt A ere (eee viv loss B42, 589 
—,—,hydrochloride |CHsNHCH:2CHs3.HCl........ 95.58) (al-eth) 126=B0 | Boo 55 Bete Bes cteteretdv arte eee a all (oa | chl s B42, 589 
—,ethyl N-nitro- N-Ethylphenylnitrosamine. {150.18}yesh = ~—s............. 119.5— 1 08747? sre shai i .|aas B122, 310 
sophenyl CcHsN (NO)CH2CHa 2015 
—,ethyl propyl, |HOCH2CH:NHCH:CHOHCH; Vea) © oAe.cenceee 120-31 146954 |1.0455% | s | s We Ea (RO EN Sr Be. 
2,2'-dihydroxy- , 119,17 
—,ethyl 2-tolyl, cHs T5121 er csr otcnmenllit po eel 285-6 1.0962, |1.5675 s|s chl s B122, 437 
2-hydroxy- Ye 145-503 
&_S—nucrrcn0% 
—,ethyl 4-tolyl, cur—¢_Y—nucrcmon 151.21|pl (eth-lig) 42-3 Pe ag a Gees) See 2 éi/viv v |chl v B122, 495 
2-hydroxy- 153-54 dh acv 
—,methyl propyl .|CHsNHCH2CH2CHs......... VTE nee kloan sails ans oe ee 62-4760 OFBORE Mowe dese APPS teil all Baca ata B42, 621 
—,l-naphthyl CHING He wianiass nase 219.27/If (lig), pr, nd |62 SOR mee Ultate cle, ace oe 8/s|s s |chl s 
phenyl (al) 20010 aa s 
Ea tanaphihyinh wks MUNGdls nian: < cs 219.27|bl fir in sol —([108 BORO. Wh ecetethas ccs: Stila B12, 
phenyl 23718 1275 
—,l-naphthyl CwHSNHCH:CH:CHs.......|185.26/ye = = |......... SIGS lacs salle eects: Ge Fen cel ie! [aires (Pee |) 
propyl 
—,l-naphthyl 2- ots 233.30|nd 94-5 108-200 [Ee <2... ils|s al aerate 
tolyl & 
consnu— _Y 
—l- hthyl 4- 233.30 1 RO, oe Glee nie wine sl {avaececy austell wallet! Uishs all Bulllsue<erack casei 
i es thy cwntnn—¢_—om pr (al) 79 230 5 8 Billo sie-e-028 « aace eee eee 
—,2-naphthyl 2- |Yellow OB. 233.30/1f (lig) 95-6 SO08-409" Waa snisethowoae ces 8s |s |v] v |chlv B12, 
tolyl CHa lig v 1277 
SS 
confru— _S 
naphthyl  losufn—C_Y—om 233.32|red If TS | See Oe ean coe 3 PrOHs |B12, 
tolyl 1277 
—,triallyl......... (CH2: CHCH2)sN.........0.. TYPOS AN he elec, | uote: 155-6 POR ey Gla | tate, Jac s B4, 208 
—,tribenzyl. .....|(CeHsCHa)sN...... 0.00.0 0s. 287.41|pl (eth), mol —|91 380-90 |0.9912% |........ PYIPE S| ach serie Been rae B122, 555 
(al) sh 
—,tributyl....... (CHsCH:CH:CH2)sN........ TATA ee [angeenane ae len col Ce ai/vjv . B42, 633 
—,—,perfluoro-...|[CFs(CFi)ssN. eos. cece cess YAEL G) yeaa aE, ol Mien LOT IT B7ae. 11-202 al ice slanellecels on (ac ock eal ee 
























































For explanations, symbols and abbreviations see beginning of table. 
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Cc li Solubility 
Mol. rystalline mop ye =| 
No. Name Synonyms and Formula ce form, color and a oC Density np Ref. 
* Ispecific rotation sf ; other 
w | al jeth/ace} bz east 
ie | | A solvents 
Amine, tributyl 
a922 |—,—,2,2’,2’-tri- |Tri-active-amylamine, Batvediliastsaresint = SIRES entree 230-7 Oi D641 aL ASS OB] citer natceds lls aebi ty ose: [louse all aca nRP AC B42, 642 
methyl- [(CHsCH2CH(CH:)CH2)sN 944 
a923 |—,—,3,3’,3’-tri- /Triisoamylamine. ed AML catesrnticienn Sows: t seater 03 O8B0G Vice wane Bye ||) 90: eal) Co Ola noo: B42, 646 
methyl- {(CHs)2»CHCH2CH2)}sN 
a924 |—,tridodecyl.... .|[CH3s(CH2)1CH:JsN..........]522.01].............. ESE gic, all eral eee tll emacs toni leatariie everes Sool 36/60. ke u|0or GEN ese on Nt eee 
a825 |—,triethyl ....... CCHCHOIN onc ec erie woes UO ie seais pst ecscavevctete —115 89-90 0.72554 1,400399) ||, 4) 'S Neil ecs., | ste. ,j ee eApinens B42, 593 
bh 
a926 |—,—,hydrochloride |(CHsCH2)sN.HCl........... 137.65 hex (al) 253-4 sub 245 1.06897, sce apyi ar bus Vo) 81d ita) 6: (only B4, 348 
a927 |—,—,hydroiodide.. (CHsCH2)sN.HI............ 229.11|pr (90-95% al) 263d ~=—Sssi......... M2024. il senvtteees VB. palit ries | HLS B4, 43 
a928 |—,—,2-bromo-, BrCH2CH2N (CH2CHs)2.HBr. |261.01/nd (al-eth) ZOD ae lake Al Men toca A a gall coal ae are Oey orc Sarge Parar dd ee outed S) 
hydrobromide 
a929 |—,—,2,2-di- Diethylaminoacetal. ESD Ric agaeece, isle 4, WO) |tat 8) sr vl 194-5 0.863% ecu aes 8 | 8 | 8 ]...|...Jos8 B4, 309 
ethoxy- (CHsCH2)2NCH2CH(OCH:2CHs)2 
a930 |—,—,2,2’-dihy- 2,2’-Ethyliminodiethanol. Se 0): (Cie acne 251-2750 1.01357 1466820) 41 Vo |pVial| (8: lai ss 0.01 teers loc Ae 
droxy- (HOCH:CH2)2NC2Hs 
a931 |—,—,perfluoro-...|(CF:CF2)sN..........0006+0(B7L.O5]. 00... .c ccc ce epee ee ee ees OSE) IVE Sean VPs 80 Soellmallaolo-48\Spelledanapavooliaso os 
a932 |—,—,2,2’.2’’-tri- [Nitrogen mustard gas. 204.53 |pa ye —4 Dae paver tte.ré | becigeivavare CHa | PN A a * 1: Wg | aims 7 
chloro- (CIC H2CH2)3sN 
a933 |\—,—,2,2’,2”-tri- |Triethanolamine. 149.19\|hyg 20-1.2 277150 1.1247 1.485220 | © | o | 6 |...) 8 |chlslig 6 |B42, 729 
hydroxy- (HOCH:2CH2)sN 206-715 
a934 |—,—,—,hydro- (HOCH:2CH2)3sN.HCl........ 185.65! (dil al) Cie We oe Na ele Meee eR ele bs ape eae CA) Sealey (aso Bioollorraace cin lib oth 
chloride aphs Neen ae oe Ae OMe Eruniliqnair| 136-8 || haneriterd eevee ee fi etal ilies 5ea| aol awe ee alah ata 
a935 |—,trifurfuryl..... ie | | 
i Cae N 
° 3 
a936 —,triheptyl...... ICH (CHS) o]aN oe sess I STIGON neces ceo ars|are ners BaOweEt Aha ae leaders Byala) eealaeeliaosieon B4, 193 
a937 |—,trihexyl........ IC HaHa) sla eo oso ee ZOO 52 Pernice aciviea (ace test oye DOB a4 Ae GBR bor eens renter ce Polley levee. |.ctaord B42, 650 
a938 |—triisobutyl.... . |((CHs)2>CHCH2)sN.......... NS5 SC gree ee: — 21.8 191.5 0.764% (1.42527 | i | v|o/|...|...|.......--.|B4%, 639 
a939 |—,trimethyl...... GLE OPIN c Salat ale camar sae ee Blan anime emer ble 3.5 06079 maine vis|s|...| 8 |chl, tov |B42, 553 
a940 |—,—,hydrochloride |(CHs)sN.HCl .............. 95.57|mel dlq (al) 271-2 Subse) acer ecn lemenecrat B | sil d/o. le.nlehto B4, 555 
a941 |—,—,oxide........ (OA EE) FIs, 8 rum eee a cise cuca 75.11\hyg nd PAU She Ue | ee allan alt meee eee v{v|i|...] i |chl 5 B4?, 556 
a942 |—,—,oxide (CHa)sNO.HCl............. 111.57 nd (al) 217 20d Mh ADE ADEE ccrtiall Srvacacn one v |s*|...|...|.../MeOH v* |B42, 556 
hydrochloride 
a943 |—,—,oxide (CUs) NOCHE. Giace pa = 203.02)pr (al) 1 SOd Ne eel eee al ects eae SE Ne Ayal incrte ls ced leat Wneancnc cer per B4, 50 
hydroiodide 
a044 |—,—_perfluoro- ..|(CFa)sN .--...-.---- 2 020-- PPL UU EE ois a8 awh Oe rea mit HOU 6 ee een ieee EE eee nate (eae keer RRO Se 8 a ons 
ee ates see Acetic acid, nitrilotri- 
tricarboxy- 
a945 |—,trioctadecyl .. . |[CHs(CH2)1sCHi}sN......... EO abe ie scene Fe a i Pee eer OFS ata ee Sealludleo weaee all) Vell a. el eroewny 
a946 |—,tripentyl...... [CHACHe) Nee aes es Pa PCO pean ae Hee ao aD Doo ane pacriestsy! (walls ave raoealls a prrcen eld SRO Balls cos wel ars B42, 642 
1304 
a947 |—,triphenyl...... (CeHs)aN ....- see eee eee, 245.31/mcl (MeOH, [126.4 365 0.774, |1.353 | i | 3] v|...] v |MeOHs* |B122, 106 
AcOEt, bz) sh 
2948 |—,tripropyl...... (CHsCH2CH2)sN...-.....-... TAR OT cece eee —93.5 156760 Ori Nbr tO IL rate eee hs dolls mallagass an ace B42, 623 
a949 | —,—,perfluoro-. .|(CFsCF2CF2)sN............ epi Lene ns Bee orale > ao Guoen 130760 WES gr Nth O98: lle e Alec a, al aa | oe eee ee 
a950 |—,—,2,2’,2’’- Triisopropanolamine. DOT OU Nien red ache 45 170-8010 1.07 ayeceeienal OE (abel Eocesiho ee lit Tey en eee teria tes Assos 
trihydroxy- (CH:CHOHCH2)sN 
2951 |—,3,3’,4”-tritolyl . 287.41|nd (al) BO OO eect tqes]| SR | eee Ti |Pableaele alse qlOBAays B12", 415 
fo], em cna 
a952 |—,tri(4-tolyl)..... 287.41|(aa) 110 Gale Ip ea te [bac Rial ate mee, ec ...| 6} 8 | 8 | v lehlv B122, 494 
a sulf s 
[o=—_)-],* he 
— |Aminometh- see Guanidine 
anamidine 
— |Aminonaphtho- sce 1-Naphthalenesulfonic 
sulfonic acid acid, 4-amino-5- 
hydroxy-* 
2953 |Ammelide........ 6-Amino-s-triazine-2,4-diol*. 128.09|mcl pr (w) Se ee |i gator) | Tk a) ai |...|...|...ldileulf s |B262, 132 
Cyanuramide. on 
a aa 6 
my 
Ho—( yN 
ee 
XS 
NH2 












































For explanations, symbols and abbreviations see beginning of table. ong 
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= 8 a | | a 
: Solubility 
Mol Crystalline ci lays 
No. Name Synonyms and Formula ee * | form, color and Be oC Density np Ref. 
* |specific rotation pillal lethlacallbe other 
solvents 
Ammeline A Hallie 
a954 |Ammeline........ 4,6-Diamino-s-triazin-2-ol. 127.10\ndiag (NaCOsid Wieaiee eA Ses oes ei ance rea st jie .|ac s B262, 132 
Cyanurodiamide. alk s 
wes aa i 
N. 
Han—( > 
‘N xe | 
NH2 | 
2955 |Ammonium, CeHsCH2N(CHs)sBr......... 220. 15 pt Gblig). tw) (295 |.2.4 BERS oo ee LS seal (a ee eee leriectee sere B12?,546 
benzyltrimethyl, 
bromide | 
a956 |—,—.chloride...... CeHsCH2N(CHa)sCl......... 185,70) (ace) BAS SS cree Ree he ceo see ear ante Wa lhsccn gh SS (er sate B12!, 448 
a957 |—,—,iodide....... CeHsCH2N(CHa)al.......... 277.15) (al) 17820 0 Oe kd Se: Leal eee ee efor em aes| area roti n| etc eee Bl2!, 448 
a958 |—,—nitrate....... CeHsCH2N(CHs)sNOs...... .|212,.25]........... 151-60 dm letter ee Bk ie alt Et: Se ceria we ees B12?2, 546 
2959 |—,dodecy]l tri- CHs(CH2)1N(CHs)sCl...... . /263.90].............. BAGG Vic ares Ge car tela ree Well We] andl oy i. | MeO Bb i ehsoae 
methyl, chloride chl v 
a960 |—,pheny] tri- CoH N(CHa)sBr. ... 7. sun 2kOdeihye, pr (alor "2054 ~— |) s.se liaise see mies eee visi . laa sh B12?2, 88 
methyl, bromide al-eth) 
a961 |—,—,chloride...... CBN (CHa)sCl. oo sce ne 17e7ibyend (al-eth)id= 9 Aina see velo ene eee ens ay me cif oh, ORE B122, 88 
a962 |—,—,iodide....... CeHsN(CHs)sl............. .|263.12/1f (al) 2 MAM Fee Os, i Pe) Rat Sg =| [Pats al vis é .|ehl i, 5% B122, 98 
(228-9d) aas 
2963 |—,propyl tri- O0-Acetyl-8-methylcholine 195.69|hyg, [a]p+41.9 |172-3 d r00 FB Fe) Pe ep Rs at odes aco. 
methyl-, 2- chloride. 
acetoxy, CHsCH(O2CCH3)CH2N (CHs)sCl 
chloride (D) 
a964 |—— .—..—-(L)..... CHsCH(O2CCH:z)CH2N (C Hs)sCl {a]n — 41.3 Aah | oes) rors) eed PR! fone cr ha) (sarc cor 
195.69 
a965 |— ,—,2-hydroxy-, |8-Methylcholine chloride. 153.65|pr 165 d oe eee By lia lal ie 3 | Sten Pay, (eee seer | ES 2 ces 5. 
chloride CHsCHOHCH2N (CHs3)sCl 
— |—,purpurate ....|see Murexide | 
a966 |—,tetrabutyl, {CH3(CHo)ssNI............ .|369.38/1f (w or bz) bE 2 a | Reno ae, ene ee éiv -.4.../088 B4, 157 
iodide s* 
a967 |—,tetraethyl, (CHsCH2)sNBr............. 210516 |diqi(al) sees aleerneeees (esr | Reeeaae viv chl v B4?, 597 
bromide 
a968 |—,— hydroxide, (CHsCH2)s«NOH.4H20....... 219.32|nd (w+4) 49-50 a Gyatey: slicae ene oc vis B42, 596 
tetrahydrate 
a969 |—,tetramethyl, (CHAN BE oo. cess ci dss 154.06|dlq ditetr 230d (360 sub /1.56 wal eS .iehli B4@, 558 
bromide bipym in vac) 
2970 |—,—,chloride...... (GH NCIN eer en ee 109.60|dlq ditetr, a> 2207) eee 1.169% altef eles _|ehl i B42, 557 
bipym 
| 
a972 |—,—, hydroxide, (CEs 4 NOH sO en ce ed LOO tai lteeate ate Recess 130-50!) Bia eaeell ee are | pe is . |B4, 50 
monohydrate without | 
melting 
a973 |—,—,hydroxide, (CHsa)s4NOH.3H20........... PAD 20 ieiaie creer . {59-60 . |B4, 50 
trihydrate 
a974 |—,—,hydroxide, (CHs)s4NOH.5H20......... . .|181.23] hyg nd 62-3 ie Bee alee vivji . |B42, 557 
pentahydrate | coh | 
8975) |—— todidea5.5.0+ | MCHSANIT. ci ces ccc ca sce e wen 201.05/ditetr bipym 230d . {1.829 I. Rlipe a Wc y) ete .|chl i, alk 6 |B42, 557 
| liq SO2 s 
a976 |—,tetrapropyl, (CHsCH:CH2)sNCl........ ./221.82 1.029618 8 lls ./chl s B42, 623 
chloride | 
a977 |—,—,iodide....... (CHsCH2CH2)NI.... .|3813,27|rh bipym 280d ' 1.31387 RRA: }vj}s] 6 .jchl vy aas |B42, 624 
a978 |Amphetamine (d)| Dexedrine. 135.21|[alp +37.6 203-4 0.0405 [L617 Sw cs |. .aloeedeee sees a eee 
CeHsCH2C H(N H2)CHs (bz, o=8%) 83-410 
a979 |—,sulfate (d)...... Dexedrine sulfate. 368.50 {a]p +22 d>300 ; Laos Ved Oe orn UR.cit. noe saa hae eee 
2(CeHsC H2CH(N H2)CHs). H2SO4 
(w, e=8%) 
a980 |—(dl).............|Benzedrine. 135.21). _|200-37 |o.9306% |1,.5189% | 5/8 |.. chs) dlcaekeee 
CoHsC H2eCH(N H2)CHs 1168 
2981 |—,sulfate (dl)..... Benzedrine sulfate. 368.50). d>300 Atise didewn: PS: HEN tlliss lie cn aye eee 
2(CeHsC H2xCH(N H2)CH a). H2SO,4 
a982 |[Amyedalin....... Amigdaloside. Mandelo- 457.44 [alp+41.6 214-6 .[ va] OA] i . B31, 401 
nitrile. 8-Gentiobioside. we 
C»HeNOn. (w.p = 1.6) 
a983 |—,trihydrate., . . |CooH22NOu.3H20. .|511,.48]}rh (w+3), R20SB.  itcivernetess si Snieentavers | meaeer an Hal Re a erent Gees os eevee: B31, 400 
lalp 35 woh 
—|Amylamine...... see Pentane, l-amino-* (w,e=3) 
— |Amyl bromide. ...|sce Pentane, 1-bromo-* 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 




















§ Solubility 
Mol Crystalline aS ns 
No. Name Synonyms and Formula ee ‘| form, color and oC val Density nD Ref. 
* |specific rotation other 
w | a jeth|ace] bz 
solvents i 
T ii = i} — 
AmylI chloride 
— |AmyI chloride... .|see Pentane, 1-chloro-* 
— |Amyl iodide...... see Pentane, l-iodo-* 
—|Amytal.......... see Barbituric acid, 5-ethyl- 
5(3-methylbutyl)- 
a984 la-Amyrin........ a-Amyernol, 426.70 nd(al),[alp 186 AGO dlc te coh Call aeasy sarc eSATA coll Pccta| Mer tra | Ro El4s, 
C30H 500. 491.6 (bz) 1067 
a985 |8-Amyrin........|6-Amyrenol. 426.70 nd (lig or al), |199.5-200 260° =f... ee Jee eee. i| 6 8 |chl s Bl4s, 
CuHw0. [a}!? +99.8(bz) aas lig 6 946 
a986 |Anabasine (I)..... Neonicotine. ]-2(3-pyridyl)- |162.23 darkens in air, |9 276760 1.04655 1.54302 | © | 8 8 . |B232, 113 
piperidine. CrHuN:. [a] p — 83.1 1052 
a987 |Anacardic acid... |o-Pentadecadienylsalicylic AAS lire toe tc ae a ater AT ela rats cherokee trcesrece 1.56428 6 | 8 . |B102, 197 
acid. 
CisH27? 
tA 
(Sou 
~ 
OH 
a988 |Amagyrine......../CisHaNOz.................. |244.33|pa ye glass, = |. ........ BEO=—fO% None aay viellne ennui yall Xe 8 |chl v B242, 84 
25 oh dil HCl v 
[a]p — 168 (al) lig i 
a989 |Analgene.........- Quinolagen. Chinalgen. 292.33\ye nd (al) POG Nic Jreste oS eran iemncateaun i| 6 -|acs B22, 503 
Labordin. Benzanalgen. sh 
crcn0—C _Y—nacocens 
x» 
a990 |Anatabine........ 2(3-Pyridyl)-1,2,3,6- 1602 ialp— i778 lee 145-6 |1.0917 |1.56762 | @ | s a eae 
tetrahydropyridine. 
CioHi2N2. 
a991 |Androstane...... Etioallocholane. 260.45 lf (ace-MeOH [50 = BONE. I. oss revalltenetene eee i|s 8 MeOH s_ |El4s, 
wee or chl-ace) chl s 1396 
li 
ee [alp +2(chl) oe 
COM 
a992 |Androsterone..... 3 (a)-Hydroxy-17- 290.43/1f or nd (al), BSG—OcOl Mi iererererascher see |Care eke auetes,| urns teva 5/8 Alosigc © WW Aictesseetel. 
ketoandrostane. 1 94.6 
CipHaoO2. lal 
(abs al, c=0.7) 
— |4‘-Androstrene- [sce Andrenosterone 
3,11,17-trione 
a993 |Anemonin....... Anemone camphor. 192.16/rh pl (chl), NGS) Rie c-seceedtne ectatceasl aber avaaatetva 6 | 6 -|chl 8 B192, 182 
CroHeOs. nd (al or bz) s | sh alk 8 
— |Anethole......-..-.|see Benzene,l-methoxy-4- lig 6 
propenyl-* 
— |Angelic acid. .... .|see 2-Butenoic acid, 2- 
methyl- (cis)* 
a994 |Anhalamine...... CaEENOs es eee cae 209.25|nd (al) Et |e Bial Seed) ar tenner Marea irae sh | vh v | 6 |chl 6 B21’, 157 
re |e lig i 
a995 |Anhalonidine. . ..!C,,HyjNOs........-...---0.. 223.27| (bz, eth) ACOME  PlScswroretee leche al |ersierceaerare s|s s* |chl sligi |B212,157 
a996 |Anhalonine (d).. .|C,HsNOs...........-....- .|221-26|[alp +56.7 TE oa | aA Nardi eel ees lege] Karr are el cent Sameer a B272, 542 
AOOTA <= (GL) We ne ersseyerc-'%. 00! OysBlgg Oss o.. Hidisan ase ae es 221.26|rh nd (peth) So=OvOr || aagers een Achat teas aeseceus| (omnes ake BS lav v jchl v B27?2, 542 
ELS Te) aca 7 Bo 7 221.26 |[alp — 56.3 rr a eee os eee PC . . B27? 542 
(chl,e = 4) 
a999 |—,hydrochloride. . .|C,.HisNOz.HCl............-- 257.72\rh pr, [elp DEAE tem | ecrreicnenebo yell eter heey ezeuaral antes recovers 5 | 8 chl 6 B272, 542 
yh 
—40.5(al) 
21000 |Anhydroecgonine |Fcgonidine 185.23/(MeOH, w, DOG=SO0 dae er cea cil te teteronsta ell icine teers v| 6 5 |chl 6 B22?2, 26 
(dl) MeOH-eth) lig 6 
CO2H 
ce 
a1001 |—,hydrochloride. . .|Ecgonine hydrochloride. 221.69|rh nd(al D401. ile rmis, ets syed Parte ose il Sen ce rere BS islh assis be ages B22, 31 
CoHisCINOs +1w),ta 
(w),[a]p — 62.7 | 
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For explanations, symbols and abbreviations see beginning of table. 
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: Solubility 
Mol Crystalline _ ee - 
No. Name Synonyms and Formula 68 * | form, color and ao al Density np Ref. 
* specific rotation other 
w | al |eth/ ace] bz dalventts 
= — se | 
Aniline 
21002 |Aniline.......... Aminobenzene, Phenylamine. | 93.13].............. —6.2 184,32760 1.02167 1.586329 | g | © | © 20 ./B122, 44 
NH?2 69.219 coh 
| 
ole 
5 3 
4 
21003 |—,benzenesulfonate|CeHsN H2.CeHsSOsH........ .|251.31)/nd B40). bd) | \|earei ee Peres 00s sel era else buen Ve Wavelet i |CS2i B122, 75 
a1004 |—,hydrochloride...|CesHsNH2.HCl.............. 129.59 lf or nd 198 245760 U221b Wonca ¥ | a loi -jehl i B12?, 65 
a1005 |\—,nitrate........ CeHsNH2.HNOs............ 156.14\rh ri Bi | ll ar oes 1.3564 View | we hese . .|B122, 66 
a1006 |—,oxalate (acid) ...|CeHsNH2.H2C20,...........|183,17/ta (aq al) c5< 5 1 CN Menges ogi ound Ee seer ae carer Wr Ny |ooawilkaye ..|B122, 73 
21007 |—,—(neutral).... .|2(CeHsN Hz). H2C204....... .|276.29]tcl pr (w) 174=BdA” WERERS Me, cottee sd nla etl . .|B122, 73 
21008 |—,phosphate..... OsHsNHe) HsPOde aan. cece 1901. 12ind (al), UGw-alit7O" 2 ae eee ok Ce wnchs eee eee Sa la dal lua | -|B12, 117 
a1009 |—,picrate........ CeHsN He 
OoN 322.24lye orredmelprj181 # (|......... L558 gle cae 6 | 8 i .|B122, 72 
SS (w), dk gr 
no—0_)—wor 
a 
O2N 
a1010 |—,sulphate(acid) ..|CeHsNH2. H2S04.4H20...... 200.21/|lf(w+4) ti Siam al cree Carma Pee eon, (awe nee: ret nee .|B122, 66 
a1011 |—,—(neutral).... .|2(CeHsN Hz). H2SQ4......... 284.34 If(al) (cede ia bie es Ble LS7ik” Meee Fe) PP tl Ve a Le Bras |S mercado B122, 66 
a1012 |—,3-acetamido-. . | N-Acetyl-m-phenylene- 150.18|lf(ace-bz), nd |87-9 100d 1 Mae eee AM hh Sy te Se ee a ee een B132, 27 
diamine. or pr (bz) 
CsHwN:20. See al002 
281013 |—,4-acetamido-, |N-Acetyl-p-phenylenedi- 248.26/nd (eth-al) SGA Seen ee Pode Ale cece hoor = al ec Via Hah Veta (ts |e eee See B13, 95 
sulfate amine sulfate. 
CsHy2N2058, See 21002 | 
a1014 |—,N-allyl-......./CH2:CHCH:NHGsHs........]133.19\ye fs, 217-97 0.982% |........ Bal ales Aa ee B12, 96 
105-82 
— |—,N-benzyl-.....|see Amine, benzyl phenyl 
a1015 |—,N-benzylidene-/Benzalaniline. 181.24/ye nd (C82), 54 310 1.038% |1.600% i|s|s liq SO, B122,113 
CeHsCH:NCeHs pl (dil al) NHis 
| 
21016 |—,2-bromo-......|CsHsBrN. See a1002.........|172.03].............. |32 |2297e0 1.5784 ri stan bat a cs) Bee Cera. o B122, 341 
110.519 1.61134 
a1017 |—,3-bromo-..... Cater iN, See alO02 =). bcc (ETON dice ato ba ew cas 18.5 (fr | 251760, 1.57934 1.626020 6}/s/s8 . |B122, 342 
16.7) 122-410 | 
a1018 |—,4-bromo-......|CeHsBrN. See al002......... 172.03|rh bipym, 66.4 d 1.4970" eee PO het | | ere ischemic B12?, 344 
nd (6094 al) 
a1019 |—,2-bromo-4,6- |CeHsBrCloN. See al002...... 240.92)nd (al) 83.5 Vk a eee Sena ey (eee, v v jchl v B12?, 355 
dichloro- 
21020 |\—,4-bromo-2,3- |CeH«BrChN. See al002...... 240.92/nd Bua oN MRE: Eo eee RIE oe vi vy Vv .|B12, 653 
dichloro- 
a1021 |\—,4-bromo-2,5- |CeHiBrClN. See al002...... 240.92/nd OD!) Oa DR es meal dake or, tompotts viv .|B12, 654 
dichloro- 
a1022 \—,4-bromo-3,5- |CeHiBrChN See a1002. . .|240.92 nd(w+al) TIO Ve WE Ac oxen toons <tc ees sh|v v |chl y B12, 654 
dichloro- 
21023 |—,3-bromo-N,N- |CioHuBrN. See al002...... ,|228.14)....... 0... e cheese eeeey PSO HEOO Hag a toa ots wate 8 8 .. |B121, 315 
diethyl- 
21024 |\—,4-bromo-N,N- |CiHuBrN. See al002...... .|228.15\nd or pr 33 SOP P  Wethweserilee cacy i|viev . B122, 347 
diethyl- 
a1025 |—,2-bromo-N,N- |CsHiwBrN, See al002........ ON OE a5 6-5 Soars atoracgse, Sil paieinsl tale ROTO NR evar ware) cay ferrets Vv . |B121, 313 
dimethyl- 
21026 |—,3-bromo-N,,N,- |CaHwBrN. See al002. a OS not tad acs ass cn ll BOSCO): Ilivalicates «lace sic ears v .|con ac 8 B12?2, 343 
dimethyl- 1251 aa v 
01027 i emery a CsHwBrN. See al002........ 200.08 pl (al) 58 BER We Pea lers cas wlheaken we i eae ./08 8 B12?, 345 
methyl- 
a1028 7 leatatsets Ta CoHiBrNsOu, See a1002...... 262.03}ye If (al) 1 eal ees so. Sisco tra earns 6 -/HNOss_ /|B12, 762 
nitro- vh 
21029 |—,2-bromo-4,5- |CoH«BrNsO,, See al002...... 262.03|pa ye (al) DSB) Re ls u3. 5 accceveredigays ees 01S eee vA .|B12, 762 
dinitro- 
21030 Riedell CoHaBrNsOu, See al002...... 262.03|ye nd (aa or al)|/153—4 BOM © || cenianalleree mens 5 ddl Fetoard 1h a.) eon) Mee em erg 33 NK 
nitro- 
21030!|—,4-bromo-2,5- |CoH«BrNaO«. See al002..... .|262.03 ye (al) LRG + SORE ES Pe ths, well eho tis Cotes atone rats vh .|B12, 761 
dinitro- 
#1031 |—,4-bromo-2,6- |CeHiBrNsOu. See al002...... 262.03)og-red nd UGS GOR ae iciersretesemauic fl anmateraverte neti eee By fuhzel cae Ns CSE Oy aneqencer orks Bis eS 
dinitro- (abs al) 
281032 = Ci nema CeHaBrN30,. See al002...... 262.03|pa ye nd yg RT rot a (I se viv v |chl v B12?2, 417 
nitro- 
21033 |—,6-bromo-2,3- |CoH«BrNsOu. See a1002....., 262.03/dk red (al) BOS Wal ie ccc ate ci al las vio ail aie Pas rece Fi fis dial chief aI Sed Pa Aram hone B12, 760 
dinitro- 
For explanations, symbols and abbreviations see beginning of table. 
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aes Grvatalline = q N Solubility 
No. Name Synonyms and Formula oF | form, color and ae a Density np Ref. 
* Ispecific rotation other 
w | al |eth| ace] bz 
solvents 
Aniline | 

21034 |—,2-bromo-4- CesHsBrN2O:, See al002....../217.03]ye nd 104.5 lastest oshoatl Oeacedade jz rip edli ara’ licdeaeullatevell aisvas | ee We B12?, 403 
nitro- 

81035 |—,2-bromo-5- CeHsBrN2O2. See al002......|217.03]ye nd (al) Lae eo ileus extracel witatecocal lin omiapa eves ...| 8 | Vv J...| v {chl v B12?2, 402 
nitro- lig 6 

01036 |—,3-bromo-4- CeHsBrN202. See al002 ..... .|217.03] ye nd(al) ORO yl Mavereinard ines a¢ ancl opepntere ate cori eVan leeds aa ODL B122, 403 
nitro- lig i 

21037 |—,4-bromo-2- CsHsBrN2O2. See al002...... 217.03)og-ye nd (w) 111.5 MDa ae Mesaevits chal sary ce cee Bi pial ose cell atovedl sea heeeestahaerer aaa B12?, 401 
nitro- 

281038 |—,4-bromo-3- CeHsBrN2O2. See al002...... 217.03|nd (al) Oe a eM pacha arr aracal| Moats oe cr eS al adel ade ULAR estes wil's ae MOREA ae B12?, 402 
nitro- aa v 

81039 |—,5-bromo-2- CeHsBrN202. See a1002...... 217.03|red ye nd US Ee IN (Scot Ove ees eceareen  oeey esp NiesVeallisterel laws ole care Pees B12?, 402 
nitro- 

a1040 |—,6-bromo-2- CeH»BrN2O:. See al1002...... 217.03\ye nd (dilal) (74-5 |......... I yee ee fA Ny Mckee dl ote dhep procdi acppens B12?, 402 
nitro- 

a1041 |—,N-butyl-....... N-Pheny! butylamine. ee: ie ee A oe ee cree: 241,679 0.932264 WBBS1220 1) FV | Bellator etyllintets sores: are Bl2?, 95 

681 
CesHsNHCiHy 
21042 —,N-sec-butyl-... CsHsNHC.H;} rata ctcmieisin rik Oo EA Siedea ane CROCE Peak | eRe es PZB Ohana ters 1 BSUSAC> lic. | seekers vilists al] se te (OSS B12?, 96 
112-422 

a1043 |—,2-chloro-(a)....|\CeHeCIN. See a1002......... ta ace I Ra al —14 208.84 1.212564 1.58812 | i | © | 8 }...|.../oss Bl12?,314 

al044 |—,—(6)...........|CeHeCIN. See al002........./127.58).............. —3.5 208.84 1.212564 1.58812 | i | ©] 8 |...|...jos B12?, 314 

a1045 |—,—,hydrochloride|CsHsCIN.HCl See 21002 164.04|pl (w, aq al) 2385.) tiem anys ALBOSISS Hae: CMRCT Ree easleceollenenae eas B12?, 314 

81046 |(—,3-chloro-...... CeHeCIN. See al002......... HO Shes ale ae —10.4 229.92 1.216064 1.5941420]...] © | © |...] © ICCh © B12?2,319 

99-1000 

a1047 |—,—,hydrochloride|CsHsCIN HCl. See a1002..... 164.04/pl PPE ORS |lsisg kee donl emahane|eanguee. SV Aol atte | eral esters capac B122, 320 

21048 |(—,4-chloro-...... CeHeCIN. See a1002........./127.58)/rh pr 72.5 232760 1.4299 1.554687 | s*| 8s | 8 }...|.../o88 B12?, 322 

a1049 |—,4-chloro-N,N- |CioHuClN. See a1002....... .|183.69}nd (al) 39 wa hs | Wei ass climomamoas Wed BALE Pea wie | lol gl evevara cape efes'sy| SB Mee oa 
diethyl- 

a1050 |—,4-chloro-N,N- |CsHioCIN. See a1002......../155.62|nd (al) 35-5 230-1 eee soe he cil SP alisyaccs|lavecel| (ss, voll ssieresmi eeoueakel ees Oe 
dimethyl- 

a1051 |\—,4-chloro-N,N- |CsHsCIN20:2. See a1002.......|200.63|ye nd 815-25 lee eee Par Skee ee eo Blois eee 8 B12, 732 
dimethyl-3- 
nitro- 

a1052 |\—,4-chloro-2,6- |CsHs«CINsOx. See al002...... 217. DSlog=ve nA(al)ie yPA7 ROOK, llloisie a csiscancnel|-apopdoe su ote |i. eoretatage eke, | SNA see oie al leased heb exactveneseae code B122, 416 
dinitro- 

a1053 |—,3-chloro-2,6- |CeHsCINz0,. See a1002....... 217 OBlog-yemndn(al) ws EN2. 8M iljenm yeti lete aac aeeu| siaselerstetsre Peal Oi ess, sl roeal layered at terrence B12?2, 416 
dinitro- 

41054 |—,5-chloro-2- CsHwCINO. See a1002...... .|171.61}nd BSR WE ect coeNaconraraaretacninass soit Sle (sate... s" jebke B13, 383 
ethoxy- 

aJ055 |—,2-chloro-N- CaltiCINawSeea 1002.20. oe |VOOIO2) 20 ce acs wca cn cintiaancnrne 21978 TWOde eee ert | taal rexel lec alc cyatl ote eee B122, 316 
ethyl- 

a1056 |—,4-chloro-2- CrHsCINO. See a1002.......|157.60|pr 52 260) Wie lagers (ome cerens oo cill Bale By lsre || 8oieete ec cecemve IDLO. LOS 
methoxy- 

81057 |—,5-chloro-2- 2-Amino-4-chloroanisole. 157.60|nd BD lear aece team ll onorte one aro callous, ere rN Seal) Bale likares ered at’ B132, 183 
methoxy- C7HsCINO. See 21002 

21058 |—,2-chloro-4- CeHsCIN:2O:. See al002....../172.58]ye nd (lig-CSe, [104-5 fw. fee ede ee ee ees STV Ve dares meee Ne B122, 398 
nitro- w, 20% aa) lig i 

a1059 |—,3-chloro-4- CeHsCl1N202. See a1002...... 172.58}ye pl (bz) UBO=7) WP laipcursis este brassiere alete lens tears wig see fcBi tect eae eases ERS. B12?2, 398 
nitro- ligi 

21060 |—,4-chloro-2- CeHsClIN202. See a1002......|172.58/dk og-ye pr TCT) ltaecmen ators (tac teas eel lai ave evar see REAL Way | testa ss ate EAN. B122, 396 
nitro- (50% al), lig 5 

nd (lig) 

21061 |—,4-chloro-3- CeHsClN2O2. See al002...... Ni 2.68\ye nd or pr Cw) LO2Z—3. Wie esicteveusyer |i = nails elsueketal ek s'|v|s |...|...Jehls B12?, 397 
nitro- nd (peth) lig 6 

a1062 |—,5-chloro-2- CeHsCIN2O2. See a1002...... ir2.o8igold-vend-pl, 024-5 Wa. cs vaege eee esrens eosin one ioe Pee Poy SecGen lesen be tt) B12?, 397 
nitro- 

21063 |—,5-chloro-3- CeHsCIN2O:2. See a1002...... 17 2.58\og-yewd (al), |SS—4 | lh ayansape leaede |uenn = sion aseuei 5 ste fl Bs ba Nhe stall exes texeccaeepeeeneneee B12, 732 
nitro 

21064 |—,6-chloro-2- CeHsCIN2O2. See a1002....../172.58|ye nd O° eae a te Wives ea ale ssalecelaesoss |... (50% als: |B122,397 
nitro- 

21065 |—,6-chloro-3- CoHsCIN202. See 21002...... 172.58|ye nd (lig) 116-8 te tei ee hwey cevsrleer ee nate POY soe) | (e.g ees = B122, 398 
nitro- aav 

21066 |—,N-cyclohexyl-..|Cyclohexylphenylamine. 175.26|}mel pr 16 27976 OE ITC Es, oo aslealle so[lvecfeorecae voc B122, 98 

Ga eS, 
21067 |—,2,3-dibromo- ..|CsHsBroN. See a1002........ 250.95|pl (dil al) AG in Ae Uber Acer ee ccrsAaisians pea uataliy coqae iin Ot VN OW [ww es AO V B12, 655 
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Copialiing a Solubility 
No. Name Synonyms and Formula form, color and oC Ref. 
specific rotation other 
al bz 
i solvents 
Aniline 
a1068 |—,2,4-dibromo-. .|CsHsBr2N, See al1002........ rh bipym (chl), 156% 8 chl s* B122, 356 
nd or lf (dil al) 2a 8 
21069 |—,2,5-dibromo-. .|CeHsBroN. See al002........ pera) 9 ebills} ESP A eae hacer ie Vv Oy . |B122, 357 
a1070 |—,2,6-dibromo-. .|CeHsBr2N. See al002........ nd (al) 262-4 Vv v |chl v B12?, 327 
al071 |—.3,4-dibromo-. .|CeHsBroN. See al002........ lf (dil al) 100 sub st way: ..|B121, 329 
al072 |—,3,5-dibromo-. .|CeHsBroN. See a1002........ nd vy ret eee . . /B122, 357 
a1073 |—,2,4-dibromo-6- |CeHiBriN2O2. See a1002..... Yer @ ©) BITOB Se mance . |B122, 403 
nitro- 
a1074 |—,2,6-dibromo-4- |CeH4Br2N2O2. See a1002..... ye nd (al or aa)|207 #&=s......... ./aa 8 B12?, 404 
nitro- 
al075 |—,N,N-dibutyl-. .|CsHsN (CH2CH2CH2CHs)2.... /205,.34).............. 0.907 ro) acs B122, 95 
a1076 |—,2,3-dichloro-...|CsHsChN. See al002........ nd (lig) s 6 |lig 6 B12, 621 
al077 |—,2,4-dichloro-...|.CsHsClN. See al002....... pr (ace), nd 245759 PL U8 del See) Pee etd. B12?, 333 
(dil al), (lig) 
a1078 |—,2,5-dichloro-...|CsHsCleN. See al002........ nd (lig) 8 s (C828 B12?, 336 
al1079 |—,3,4-dichloro-.../CeHsChN. See a1002... nd (lig) s 6 - |B12?, 337 
14516 
21080 |\—,3,5-dichloro-...|CsHsChN. See al002........ nd 26071 8 WUB il cc, tlteatone oe B12?, 337 
a1081 |—,2,6-dichloro-4- |4-Amino-3,5-dichloro- nd (dil al) Vv v |chl v B13, 276 
ethoxy- phenetole. CsHsCleNO. See 
a1002 
al082 |—,3,5-dichloro-4- | 4-Amino-2,6-dichloro- mde(peth) =|LO5=7 |. w, canes Vv v jaa 6 B13?, 275 
ethoxy- phenetole. CsHsClaNO. See 
f a1002 
al083 |—,N-dichloro- Phenyliminophosgene, oil 210760 B12?, 245 
methylene- Phenylisocyanide dichloride. 961 
CeHsN :CCh: 
a1084 |\—,2.6-dichloro-4- |CeHsChN2O2. See al002..... . Wend fal aa) “WOR Sincere 8 .. (acs Bl2?, 400 
nitro- 
al085 |—,N,N-diethyl-. . |Diethylphenylamine. ye oil 216.27 a] .|chl v B12?, 92 
CoHsN (CoHs)2 5018 
al1086 |—,N,N-diethyl-2- |N,N-Diethyl-o-phenetidine. /193.29].............. 231-3 e c |chl o B13, 365 
ethoxy- CwHisNO, See a1002 C82 2 
a1087 |—,N,N-diethyl-4- |N,N-Diethyl-m-phenetidine. |193.29).............. s s jaas B13), 131 
ethoxy- CwHisNO. See 21002 
a1088 |—,N,N-diethyl-3- |CivHuN2O02. See al002 ye 288-90 . |B121, 346 
nitro- | 
al1089 |—,N,N-diethyl-4- |CioHisN2O2. See 21002 ye nd“ (ig), pl "177-8"! MRS SoRl TS. As li 'gacal COSnes| Pa RBS bt a3 B121, 351 
nitro- (al) | 
41090 |—,N,N-diethyl-4- |CiwHisN20. See al002........ grmel’pr (eth), (85 Java ccceas s - B122, 365 
nitroso- If (ace) 
a1091 |— 2,4-diiodo-.....|CcHslzN See al002.......... brndorrher (96-6 [......0.. s ../ehl, CS: v |B122, 63 
(al) vh lig s 
a1092 |—,2,5-diiodo-..... CsHsI2N. See al002......... Md ee ORB Maes crete |. ~All .. |08 8 B12, 675 
a1093 |—,2,6-diiodo-.....|CsHsI2N. See al002.......... Batali eaioan s .../08 8 B12, 675 
a1094 |—,3,4-diiodo-.....|CeHsI2N. Sce al002......... nayeioor Wad liag.eeees Vv v lig 6 B12, 675 
pl (bz-peth) 
a1095 |—,3,5-diiodo-.....|CeHsl2N. See al002......... nd (al) Vv .,lehl v B12!,377 
a1096 |—,2,4-diiodo-3- =|CeHaleN2Ox. See al002....... payermealnl {125 - Werth... Vv . 08 V B12, 747 
nitro- lig 6 
a1097 |—,2,6-diiodo-3- = |CeHalzN2O». See al002...... yend i /145.5(2749)/......... Vv . {os s*, B12, 747 
nitro- AcOEt 6 
a1098 |—,2,6-diiodo-4- = |CeH4I:N202, See al002....... pa yelfornd (|245 (248) |......... Gh cals sal Bence nee B122, 405 
nitro- (bz) 
a1099 |—,4,6-diiodo-2- = |CeHal2N2Ox. See 01002... . vend: (ace) 14a. - MIE Tee 5 s jchls B12!, 361 
nitro- aas 
a1100 |—,4,6-diiodo-3- CoHgI2N 202. See a1002....... Pavvend ~ =it40"7"° ™ (<a fae oh .|B12, 747 
nitro- 
a1101 |—,2,3-dimethoxy-|3-Aminoveratrole, =  —“//153,18).............. TO FHe eS sige cles afaten acre ore | OT Meee cree] Revie hel ct aanene eremmetrcters B132, 464 
CaHuNOs. See al002 
a1102 |—,2,4-dimethoxy-|4-Aminoresorcinol dimethyl igh 9 © “IShaaree =I" Pacer. 8 Be | estenete B132, 470 
ether. CsHiNO2, See 21002 
a1103 |—,2,6-dimethoxy-|2-Aminoresorcinol dimethyl pl (al) 14623 v v laa‘v B132, 468 
ether. CsHiNOz, See 21002 lig s 
a1104 |—,3,4-dimethoxy-/4-Aminoveratrole, CsHiNO2. If (eth) hy cS al (ae (Rated (el taal a S| tA EL B132, 465 
See a1002 
a1105 |—,N, N-dimethyl-|CsHsN(CHa)2.,............. pye 194,15760 5 sears B122, 82 
4024 
a1106 |—,—,hydrochloride|CsHsN (CHs)2.HCl........... hyg pl (w), (bz)/85  ——sdtwsw ccs. 8 6 |\chls B122, 86 
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For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline z b Solubility 
No. Name Synonyms and Formula =e | form, color and a 1c Density np I Ref. 
* Ispecific rotation other 
w | al jeth| ace] bz 
solvents 
Aniline 
21107 |—,—,N,N-di- CeHsN(:0)(CHs)2........... 137.18 pr DBS [er ote ctecs. ecll shee ere o>» orl ie pa Vil wee ule lene (Ohl B122, 88 
methyl-, N-oxide 
a1108 |—,N.N-dimethyl- |CsHiN202. See a21002........ 166.18|ye og ca.-20 © |154%4 1.1794) |1.6102% | s |v*| 8 |...|...|chl v B122, 369 
2-nitro- 
a1109 |— N,N-dimethyl- |CsHwN202. See a1002....... .|166.18]og-ye or red 58-9 280-57" 11,818" i..... 208 | Sel ree PN ee. ont) be erg 
3-nitro- mel pr (eth, or 
eth-al) 
a1110 |— N,N-dimethyl- |CsHioN:O2. See al002....... .|166.18}ye (bl) nd BO 9 AS Miaacoa. Selves Oi che ona ecw estar ea i |s*| s |...].../aa sh B122, 386 
4-nitro- 
allll |—,N,N-dimethyl |CsHiwN:20. See 21002. ......./150.18 gr pl (eth) A fam ae Se TTAB hc. this 6|3|38 ]...|.../]HCONH:2s|Bl22, 364 
4-nitroso- 
a1112 |—,4-dimethyl 359.29 bk gr lf BGR Gey. Miiciccthadhe bean aaah pate becdlesv) 8 | Sebk sé B13, 85 
amino-JN (2,4,6- TaN (PhCO:Et), AcOEt 6 
trinitrobenzal)- nd(PhNO2+1 6 
(cm)n—¢_S—n :CH— ¢_S—nor . gee fe 
a 
Oon 
a1113 |—,2,4-dinitro-....|CsHsNsO.. See a1002........ 183.12|ye nd (ace), STZ Bie his arcs yececes ath Iss OR |eoeereuene ci Ty lh cOs |lteeerel|teiee <i] eye ERC B12?, 405 
gr-ye ta (al) oh 
a1114 |—,2,6-dinitro-....|\CsHsNsO«. See a1002........ ARS eoldNE(GO%, ST 9 |e nerncteailramtesicsal|hs eee i| 6/8 |...| 8* jligi B122, 413 
aa), nd (al) 
21115 |—,N,N-dipropyl- .|CsHsN (CH2CH2CHs)2....... Heeeesittver: Sell. hat, 240-376 0.91042 |........ He at del eC Del eed eet licences Lit Pr Ola 
12710 
a1116 |—,2-ethoxy-..... .|o-Aminophenetole. o-Pheneti- |137.18].............. <-21 POS. Ble ios os ol BNR a sneha Be) tl Boole oa ewan ou es SOS: 
dine. CsHuNO. See a1002 
all17 |—,3-ethoxy-......|m-Aminophenetole. m-Phe- /|137.18]...........---)......05- PAS 8 leat iroa gis Ie wean ee BN eo Wace sitar: ee errr B13, 211 
netidine. CsHuNO. See a1002 127-81 
a1118 |—,4-ethoxy-......|p-Aminophenetole. p-Phe- The io bony oe ero o-3 2.4 249.9 1.0662" 1.563210 || ls) 8) ee sl oelnen ee ees 24 
netidine. CsHuNO. See 21002 
#1119 |—,4-ethoxy-N- N-Salicylidene-p-phenetidine. |241.28|pa ye or grsh (94 (90) |.........]......0-)....200- A [eK Gl ea tates. |\ Wall nan eee a Ree eed 
(2-hydroxy- Malakin. pl or nd (al) 
benzylidene)- On 
a 
CS cam —6 oom 
a1120 |—,2-ethoxy-4- 4-Nitro-o-phenetidine. 182: d8ive md (dil al) sie <n cseréw Sou aly a v-kte nf we seal EN Van lee ew lies B13, 390 
nitro- CsHioN20s. See 21002 
a1121 |—,2-ethoxy-5- 5-Nitro-o-phenetidine. 182.18'vendi(dilial); e|96=7. ise sacue-uve dilers oo « 40s: fone Com eel llc Mle ted Ct neh Ome nee B132, 192 
nitro- CsHioN20s. See a1002 
a1122 |—,2-ethoxy-6- 6-Nitro-o-phenetidine. 182.18 ye, og (w) GOR ty Altccaeet alll smeces cere eotee ee e | Piel ee ee ames eee, ee B13, 388 
nitro- CsHioN203. See 21002 
a1123 |—,3-ethoxy-4- 4-Nitro-m-phenetidine. 182.18 ,nd (dil al) OCS Hine catsacnd te amiss era at eee nee Se ealectelekp eters IOS B13!, 137 
nitro- CsHi0N203. See 21002 : lig i 
a1124 |—,4-ethoxy-2- 2-Nitro-p-phenetidine. 182.18 )red pr (al) 1 Be Te PAC AD Tall eed sooth sic htc RePEc Rtn anes eC el as edfest el chcuend (oh ag B132, 286 
nitro- CsHioN20s. See a1002 si 
a1125 |\—,4-ethoxy-3- 3-Nitro-p-phenetidine. 182.18 og-ye nd A ae lea shakin Prd tema ca-nz call sc, tebe aus FF | ee hextlPee | te OBEN: B132, 284 
nitro- CsHioN203. See 21002 (bz or to-lig) lig i 
a1126 |—,5-ethoxy-2- 6-Nitro-m-phenetidine. 182-18ivendi(dilval): WllO5—-G6r Woalenrrecunne A|etce ese 0s hers ee i lecahustilass le atOoee B13}, 136 
nitro- CsHioN20z. See 21002 
a1127 |—,5-ethoxy-3- 5-Nitro-m-phenetidine. PS2-1S8ivecog-red Nd PNG Winwasese selllme mee ev | Maerecdae iets BA WA eal ecdlicee smear eats B13, 422 
nitro- CsHiN20s. See a1002 (al) vh 
a1128 |—,N-ethyl-....... Ethyl phenylamine. OLAS ener —63.5 204.727 0.96254 |1.5559% | i | |o]...|...Joss B122, 90 
CeHsN HC2Hs 97.5-818 
a1129 |,—,hydrochloride|CecHsNHO2Hs.HCl........... 157.65|nd NB |bonenonee 1GOGH feces Vallis |sees ele oli B122, 91 
a1130 |—,N-ethyl-N- — |CeHsN(CHa)C2Hs........... TETSU Re pice MRA lacie ie 203-57 0.91934 |........ AP Soe oel esol onsewmacn| Orb 
methyl- 93-512 
21131 |—,N-ethyl-N- CeHsN(NO)CoHs............ 1BOWSiyesho Wo  |Biercntres 119.5-20%5 1.08747 |1.55977%] i |...]...]...]...laas B122, 140 
nitroso- 
a1132 |—,2-fluoro-....... CeHeFN. See al1002......... 111.12|pa ye —28.5 Coo all espe toy e CEN eo NG Salo oa laegaac mon B122, 314 
. 5gu 
21133 |—,3-fluoro-....... CcHeFN. See a1002.......... 111.12|pa ye ee ee.+s.. {187-9760 11,1561 |1.5452819) 6] 8 | 8 |...|...]..........]B122,314 
82,318 
21134 |—,4-fluoro-.......|Ce,HeFN. See a1002......... 111.12/pa ye —1.9 180.5-— 1.17257 PESTS 5I eae tets| crores eratrel| taaieyarerere cree B122, 314 
— 2.5757 
8519 
a1135 |—,N-formyl-N- |CeHsN(CH:0)CHs.......... itil he ome aemeertercra ce 13.6-.7 |25376 100484) 11-65802e| Sul isaleealleecll-o ee eee B12?, 136 
methyl- 21518 








For explanations,symbols and abbreviations see beginning of table. i 
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lubilit 
Mol Crystalline a b ; Sess y 
No. Name Synonyms and Formula oe * | form, color and ac G Density np Ref. 
* Ispecific rotation other 
w | al Jeth| ace} bz Beiseete 
wl she Las } fe 
Aniline 
— |—,N(2-hydroxy- [see Ethanol, 2{methyl- 
ethyl)-N-methyl| (phenyl)amino]-* 
— |—,iminodi-....... see Amine, diphenyl, 
diamino- 
01136 |—,2-iodo-........ CoHosIN. See al1002,......... 219.04/nd CO NER ee elle ance 8 |e |v eee. 108-8 B12?, 360 
a1137 |—,3-iodo-........ CoHolN. See al002.......... 219.04/pl or nd 33 VA5AGIM HATE. a S,| camer s i ltig2"|\25 ae ~|eastiohh's: B12?, 360 
al138 |—,4-iodo-........ CeHeIN. See al002.......... 219.04!nd (w) 62-3000) Ue Sea. clase ec 6] 8 Jos |e ce. (08 Suige B12?2, 361 
al1139 |—,N-isobutyl-... . |CeoHsNHCH2CH(CHa)z. .....|149.24]..............[e....000. 233-27 |0.940; |........ fl esell avail ee cilieval | oe eee B122, 96 
109-1018 
al140 |—,N-ieopropyl-...|CeHsNHCH(CHa).......... Teter) eee ee oan | ee 90847008 ARE icine Isc Re ne 2H 2 [Al 9.) eet ee ee B122, 95 
al141 |—,2-mercapto-...|CeHiNS. See al002..........|125.20\nd 26 VAY ee © MA Rae Toe Des We acyl Pere ares) Pan ese Oe B132, 198 
a1142 |—,3-mercapto-...|CeHzNS. See a1002..........|125.20).........20 00. ). 0.02.04. POLICES MSE Seiten woe lev || 8: [PbS | eae B13!, 140 
a1143 |—,—,hydrochloride |CeHi:NS. HCl. See a1002.....|161.66].............. 232 BAG | I eee anes View The'n'Y | a. he a ete ae B13, 425 
all44 |—,4-mercapto-.. .|CsHiNS, See a1002..........|125.20).............. 46 TAG ABE” We ot lla ete By lls 2 ase = |e Clee eestor B13?, 296 
a1J45 |—,2-methoxy-... . |o-Anisidine. 2315 eee ee te 6.22 224760 1.0923% 11679380 |Pol|'s | a tbe lo. nileeee se seer B132, 165 
CriHsNO. See a1002 904 i 
a1146 |—,3-methoxy-... .|m-Anisidine. 2S oD none iors ranean <-—12 251 cor 1.096% RRA Sill WR a | Pe ene He eee of 
C7HoNO. See a1002 
all147 |—,4-methoxy-... . |p-Anisidine. 123.15|ta (w), rh pl 57.2 243 cor 1.0605, L.BBROe Wk werk We lense le op reatere ee B13?, 223 
C7HeNO. See 21002 1158 
a1148 |—,—,hydrochloride C;HsNO.HCI. See a1002.... .|159.62/lf, nd ZIG — thertoe tees tee te ele tee ee a ea) ceed eee Gated (eee eit B13?, 223 
a1149 |—,2-methoxy-4- |C7HsN20s, See a1002........|168.16|pa ye nd 130-400 fleas LZLIZMO SE Ps 5} at iy De eee Pec - B13?2, 194 
nitro- 
al150 |—,2-methoxy-5- |C7HsN2Os. See a1002........ 168.16)og-red nd Hel Se esr retereerrae 1.20688 [ov 2: s'| v |s*|v |v |AcOEtv /|B132, 192 
nitro- (al, eth, w) lig 6 
all51 |—,2-methoxy-6- /|C7HsN20s. See a1002......../168.16|ye, pared nd |75-6 |.........|........ pala a6 soa | eee iran > a | x4 > Hasse see vine PRR ee 
nitro- (al) 
al1152 |—,3-methoxy-2- |C7HsN2Os, See al002........|168.16]ye nd $43 FR We ee ey HPS $s. eae re eee B13!, 136 
nitro- 
a1153 |—,3-methoxy-4- |C7HsNeOs. See al002......../168.16!ye nd (al) LOO sub: (eee sos sien noose a ance ake e ote deel 2.1 B13}, 136 
nitro- 
al154 |—,3-methoxy-5- |C7HsN2Os. See a1002........|168.16/og cr £203 9 Wee Src nae LZORsON A 5. oe WRARR Soles h:O aee Tt B13?, 216 
nitro- 
a1155 |—,4-methoxy-2- |C7HsN20s. See a1002......../168.16/dk red pr (wor|123) |... .. 2. ee eee ee Re err Sr, | SRR eee 
nitro- al) 
a1156 |—,4-methoxy-3- /C7HsN20;. See a1002........|168.16/red (eth), og pr |57-7.5 |... ee elec eee eee lec eee uee vAlivivfilvis |ltosé B132, 284 
nitro- or pl (eth-lig) 
al157 |—,N-methyl-..... Methyl phenylamine, LOTS |e ceiesas eee, —57 196.257 |0,989127 1.57022 | i | s | |...|.../chls B122, 79 
CeHsNHCHs 8615 | 
a1158 |—,—,hydrochloride|\CscHsNHCH:.HCl........... 143.62)nd(chl-eth) |......... 122.5-3 1.0660"" MaRS Tae v{a|i.|...] itehly B122, 81 
cor 
a1159,/—,N-methyl-2- |C7HsN2O2. See al002........ 152.15\red (og) nd 38 le eg es nc al ee oi} s|s]s|...leonacs B122, 369 
nitro- (peth) lig 6 
a1160 |—,N-methyl-3- C7HsN203. See al002........ 152. 1d5jred vend: (aly; 168" 6° |. PhS Ca ec aleeoeeee s}/ s/s 8 . |B122, 377 
nitro- (lig) 
al161 |—,N-methyl-4- = |C;HsN2O:2, See al002...,.... 152.15)ye pr (al), (eth)|151-2 d 1.2015 ofan Ua ijs|o6]...| 8 jligé B12?, 385 
nitro- 
al1162 |—,N-methyl-N- |Methylnitroso phenylamine. |136.15\ye 14.7 225d 1.12887¢ 157600 aNeie el Mgid es clo scien caves aes BESR OU 
nitroso- CeHsN(NO)CHs 136% 
a1163 —,N-methyl-4- CiHsN:2O. See a1002......... 136.15'bl n PLB Ty iW einie wesraiatetall diate. deseovculeeeirmenee 6|s]s|...| 8 Ichls B7?, 575 
nitroso- lig 5 
21164 |—,N-methyl- Tetryl. 287.15|ye pr 129 exp LEZ eileen Tlawe rcs TPO: I Ollise. <i]. cn lebl B12, 770 
N,2,4,6-tetranitro No, 
ys ott 
o2n— a ee 
a 
No, No 
a1165 |—,N-3-methyl- | N-Isoamylaniline. LOS 20ers he ct Ske Sula ghee 254.5%  |0.go12% |........ Ta) a fn PRP a | ie B122, 96 
butyl- CsHsN HCH2CH2CH(CHs):. . 126-74 
a1166 |—,4-methylthio- . |4-Aminothioanisole. TET] Ret Giaerateetol kcorecete ner: 11125 TPS 7971-68068 cell cela cee ace eee aa B132, 297 
CrHoNS, See al1002 
a1167 |—,N-nitro-....... Diazobenzolic acid, 138.12\lf (peth) 46-7 OEE Ole Wis a Scc ew doeen ae TaN oscllo: sal eel Trees B162, 343 
Nitranilide. Phenyl- heahg 
nitramine, CeHsNHNOs: 












































For explanations, symbols and abbreviations see beginning of table. 
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Crystalline 
No. Name Synonyms and Formula form, color and ae eas Density np Ref. 
specific rotation ¢ other 
=| | solvents 
Aniline 
al168 |—,2-nitro-....... CoHeN202. See al002....... ye lf or nd (w) {71.5 cor {284 fe Fe i I erie chl v B12?, 367 
165-68 
a1169 |—,3-nitro-.......|CeHeN2O2. See al002........ ye nd, rh 112.5 BOD TAMU 747 ay loa cee: MeOH v_ |B122,374 
bipym (w) 1000.16 ch] 8 
a1170 |—,4-nitro-.......|CeHsN2O2. See al002......... ye mel nd (w) /|147.8 cor |331.73 1.43714 MeOH v_|B122, 383 
1069.08 tos 
a1171 |—,5-nitro-2- CoHi2N20s. See al002........ og (PrOH-peth)147,.5-8,5 liege ae allay ces elrnctnane 8 Mg A 8 we iiierte piers 
propoxy- 
al1172 |\—,4-nitroso-.....|CsHsNoO. See a1002......... bl nd (bz) 173-4 AONE! ase iliatetty Serer e[ a: Fre Aiagay acts ian Saal tye eal ta gt (CO once oper eatadoee BT, 575 
heating 
81173 |—,2,3,4,5,6-penta- |CsHoBrsN. See al002........ nd (to-al) cata gli Rae Ae SU cpr) ememammpetieet Rua" etl iy Bh eg B12, 669 
bromo- 
a1174 |—,2,3,4,5,6-penta-|CsHeClsN. See al002........ nd (al) P82 Wale hsccoreth acral tanecsdes alluterea rene lig 6 B12?, 341 
chloro- : 
a1175 |—,2-phenoxy-... . |2-Aminodipheny] ether. (lig) 44-5 SOT S726 Bit oes ouslallnioreran iia . |08 Vv B13?, 167 
CwHuNoO. See a1002 172-314 
a1176 |—,3-phenoxy-.... 3-Aminodipheny] ether. pr (bz-lig) 37 BLS) UWhisbistevn-aletsek rae .jos 8 lig 6 |B13, 404 
CwHuNO. See a1002 
81177 |—,4-phenoxy-... . |}4-Aminodipheny] ether. nd (w), (dill) /|82 cor BR — ZO eRe fore lel lous ledersyavens .. llig 6 B13?, 227 
CwHuNoO. See al002 187-914 
— |—,N-phenyl-.....|see Amine, diphenyl 
al178 |—,N-propyl-...... Phenylpropylamine. 222 cor |0.94434 |1.542820 lig s B22, 94 
CeHsNHCH2CH2CH: 1004 
al179 |—,2,3,4,5-tetra- |CsHsCliN. See al002........ nd (al) TVS, Biers ix ccc scy| ses tesesotaveual| sas gepegeacas aa s B122, 340 
chloro- 
a1180 |—,2,3,5,6-tetra- (CsHsCliN. See al002........ nd (lig, al) TIO er are siavs seme ee ole inte . |CSe v lig s |B122, 340 
chloro- 
al1181 |—,2,4,5-tribromo- CsHiBriN. See a1002........ 329.85 nd (al) BBB IN Bache ne strlen ncn icns a Inca rence dil ac s B12, 662 
a1182 |—,2,4,6-tribromo-|CsHiBrsN. See al1002........ 329.85 nd (al, bz), rh {122 300 2.3590 Le en ARE .|ehl s B12?2, 358 
bipym 
al1183 |—,—,hydrobromide|CeHiBraN.HBr. See a1002.... nd 195-6d SUD ee Pee hl etecrec vert omuxesracas lig i B12!, 330 
a1184 |—,3,4,5-tribromo-|CsHiBriN. See a1002........ nd (al) 02S; ON Casta ck wc Stes rarecce lak aT Sat calteter te ecall cee tee teas B12, 668 
1185 |—,2,3,4-trichloro-|CsHiClsN. See a1002........ nd (lig) 73 OTT es dl beteie isn ssuel oecokoseperces lig s B12, 626 
a1186 |\—,2,4,5-trichloro-| CeHiClsN. See al1002........ nd (lig or 50% |96.5 Ca 20m alba. aval teens C&S: v lig 6 |B12?, 338 
al) 
a1187 |—,2,4,6-trichloro-| sym-Trichloroaniline. (al), nd (lig or /|78.5 SOD Ne ec ceake alles aragene .|CS2 v lig v|B122, 339 
CeHsClsN. See a1002 peth) 
a1188 |—,2,3,5-triiodo- ..|CsHsIsN. See al002......... nd 16> Chad MERE ete ual tote ws ves cyscloGeim ance ligiaad |B12,676 
al189 |\—,2,3,6-triiodo- ..|\CeH«IsN. See al002......... nd (al or TGS 20 A scpoesepscnserealindate cos eveersatt le tes oicse rg, ceed | hcl CSS heal va all ened eeeen| lavmeeea renee antes B12, 676 
al-eth) 
a1190 |—,2,4,6-triiodo- .. |CeHiIsN. See a1002......... ye nd or pl eg | er ns, Sos RPP R | em nme A C82 v B12?, 364 
(al), pr (aa) AcOEt v 
a1191 |—,3,4,5-triiodo-. .|CeHiIsN. See al002.......... nd (al-ace) NZAL Bick leesas otartursa hal ent Weecrcicea | eesven a wre fee chl v B12, 676 
a1192 |—,2,4,6-trinitro-.. Picramide, TNA. dk ye ta (aa) 190-1 exp DE O2ME Gl ieee suavia chl 6 aa s*/B12?, 421 
CeHsNiOs. See 21002 
— |Anisaldehyde..... see Benzaldehyde, 
4-methoxy- 
— |Anisic acid see Benzoic acid, 
4-methoxy- 
— |Anisidine........|see Aniline, methoxy- 
— |Anisoin.......... see Benzoin, 4,4'-di- 
methoxy- 
— |Anisole .|see Benzene, methoxy-* 
VAM) onesie aes see Benzene, 1-hydroxy- 
4(1-propenyl)-* 
al1193 |Anthracene...... re ty Bi ta (al) 216.2-.4 |340 cor 1.25, |........ to 6 B52, 569 
Oe 226.558 chl 6 B72, 941 
6N~“™s 3 
5 10 4 
a1194 |—,l-acetyl-....... CieHi120. See a1193,.....---. pa ye (al) 1OS=6; APRN ER Oe Seether. le tine’. . . |BT2, 450 
a1195 |—,2-acetyl-....... CisHi2O0. See 1193.......... ye (al) SSB Oe RAR yd ce Alot teeccres i ccxeen te aieAd ee BOA ol eres etal | eeteterezerets B72, 450 
21196 |—,9-acetyl-....... CisHO. See a1193.......... pa ye (al) Cet) ep conosoae [sa meegs Kuomouma 5 .. [aa 8 B72, 450 
al1197 |—,l-amino-...... 1-Anthrylamine. old-ve nd (A) WE2e 9 ee demic rescied|erteteterssiel|mierorvataed .|con HCl i |B122,785 
CuHuN. See a1193 
a1198 |—,2-amino-...... 2-Anthrylamine. ye lf (al) 236-7 BUD Pe eh rere a nererens .jcon gulf i |B122,786 
CuHuN. See 21193 os 6 
a1199 |—,9-amino-...... 9-Anthrylamine. ye If (dil al), 145-50 MEN RBar Scenes bie ote chl 8 B7?, 416 
CuHuN. See 21193 br (bz) 
a1200 |—,9-benzoyl-..... 9-Anthrophenone. 282.34ivend (AcOEt) 148" fe Sele eae fees ..|CCla, CSe, |E13, 321 
CuHuO. See a1193 Ac:0 8 
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E Solubility 
Mol Crystalline a Ra | 
No. Name Synonyms and Formula te form, color and a el Density np Ref. 
specific rotation wilalllech|acelibe other 
il solvents 
ss SS} = 
Anthracene 
a1201 |—,l-chloro-...... CuHoCl. See a1193.......... 212.68 If (aa) Barbe 8 llecnamieeon 11.1707". 16959100) Foe ile] B COs E13, 235 
1202 |—,2-chloro-..... . |CwHvCl. See al193........-. 212.68 |te-ey Aes © talon ee RE REE cc ag| eo Re i 8 CCk, CS: 8/E13, 236 
a1203 |—,9-chloro-....../CiuHoCl. See a1193.......... 212.68'geldzye na (al) (106° fe) iaaek ceeds sewer role eaenas i |a*|...|...].../consulfs |E13, 236 
(gr) 
a1204 |—,10-chloro-9,10- |CisHi1CINO:. See a1193 259.70 nd (bz) CAL AGS) Warerarema siete Gey cunts il ceramic rch: Heol BO: tfcnee le eee hPa POMS B52, 549 
dihydro-9-nitro- 
a1205 |—,1,4-diamino-... CusHiwN2. See all93......... 20827; UNSb As ELeS DABOM ei. «= 00-2 i |eintseormere ele seeeveee rece] | sie oearaeacen seeaneh arterial cass ah] ieeal| exavel | weseteeesterteee B13, 269 
a1206 |—,2,6-diamino-...|C)HiN2. See al193......... DOB AT ete eee he ete Reali wiles’ cake | saccade eonspncl ol] vec es Pern Peres Fray Poapri (teucs Pa APN th TES, 
a1207 |—,9,10-diamino-., \CuHizNo. Seeial193.......-.. 208.27 red cr TOG UW eccreve total | ecop teat etn ame nats F {he scat | ese) | ect c totious| os ccaeaeenae StRlieN| eirepeee eet 
a1208 |\—,9,10-dibromo- \CuHeBra, Beeial193 nw wee 336.04 ye nd (to or xyl) 226 BUD) | nw Manse eal stonesoe™ Deo Ul Bo lesion tobls B52, 577 
a1209 |—,9,10-dichloro-.. CiusHsCh. See a1193......... 1247.13 VER (MeECONGZIO Veer aa ce corse eeepc volt Br ae Je ae a Ee re 
or CCl) 
al210 |—,9,10-dihydro-. . |CisHiz. See a1193...........|180.25 ta 108 sub 313 0.89764 a sae arm are Ha fg Bee 8 [eon cere B5?, 545 
— |—,9,10-dihydro- |see Anthraquinone 
9,10-dioxo- 
al211|—,9,10-dihydro- CisHis. See all193........... 150830 ee et ex eA 320-36 |1.0495 |. sass. iM beau veo) 5 |) soll eats IBS, 649 
9-ethyl- (cor) 
a1212 |—,9,10-dihydro- |Hydroanthrol. 196.24 nd (peth) 46° 9 Wesasatene [SRE Ute cen s'|s|s|...| 8 CSesligs |B62, 660 
9-hydroxy- CuH20. See al1193 
a1213 |—,9,10-dihydro- |10-Nitroanthrone. 239,23) (bz-lig), pe nD eee”, ar |e reepn | Pe na > se] Jcel:..1 V4 falls B72, 240 
10-nitro-9-oxo- CuHoNOz nd (C82) | | CS: s* 
al214 |—,9,10-dihydro- |Anthrone. 194.22 nd (bz-lig) 156 er Oe PO ERE tic fe +se|e..{...]...| 84 Joon gulf s |B72, 414 
9-oxo- CuH0. See 21193 dil alk s* 
a1215 |—,1,2-dihydroxy-. |1,2-Anthradiol. 210.22 v pa gr lf 100-2) he aa Soe -..| V |v |...|.../alk s (dk) |B62, 998 
CisH1002, See 21193 aav 
a1216 |—,1,5-dihydroxy-.|1,5-Anthradiol. Rufol. 210.22'ye nd DOB. o- Wns Aaictace’ et show cv ntidl Meaveaceran eae 5 2 Wf peers ey (aeeer | | Eae B6, 1032 
CisHi002. See 01193 | 
a1217 |—,1,8-dihydroxy-. |1,8-Anthradiol. Chrysazol. 210.22;ye nd (dil al), |225d |......... 1SE,,.. c/ofpnce|a ce 2 }i|s|s]...| 8 jalkks B6, 1033 
CuHiwO2. See al193 lf (al-aa) AcOEt 8 
a1218 |—,2,6-dihydroxy- |2,6-Anthradiol. Flavol. 210.22 wh-lt gr lf 295-300) era cedeaucedl aatoe tia recpaeene 2 w dl Se aa s B62, 999 
CiusHwO02. See al193 (dk at 
270) 
a1219 |—,9,10-dihy- 9/10-Anthradiol. Oxanthra- 210.22 br nd 180). . Toso kale ee ae [osm ass wie Ha |e ekg Ba 6 |chl 6 B8?, 214 
droxy- nol, C1sHO2. See a1193 | | lieth | 
a1220 —,1,3-dimethyl-.. CieHu. See a1193............ 206.27 pa bl fir If (eth) 202-3 ee at aie UL TaIRIS ach “eclipse FH Tha lie al I aaeel ue cP Ipte tere s(n 
piz2i),—2,o-dimethyle.. CieHiu,, See all93) ccc. cs. 200.27 Phen Orit (bz) (26:2  “leuicecccee lessees cle moaence Lyll Belper se oi! Wil aise shin « «6 [eee aoe 
a1222 —,9-ethyl-.......|CieHis, See a1193............|206.27)bl fir If (al) 1! i Carers as 1.0413” 11OFE2%. of eR] Beef Te. Loerdiok cereln wo RDO 
a1223 |—,1,2,3,4,5,6- GubyerSeeallose.e. un. 9. 184.27 lf (MeOH) Om) epee kel omer es bese ey bbl (eg Unt ea heuer. B52, 472 
hexahydro- | fh i eat at 
a1224 —,1-hydroxy-.....|1-Anthrol. 194,22 (bz), nd or lf 158 Beate oct iegre hae sulce t i viv...|...'NaOHs /|B6?, 669 
CuH00, See 21193 (al or aa) os 8 
a1255 |\—,2-hydroxy-.... 2-Anthrol, 194,22 ye (bz), nd, lf |255 Calera aeietarecohbeaater ssacleg i bert ecnate OTS at fl a ab Bl Res) Sy Sr B6?, 669 
CuHwO0. See 01193 (al) 
a1226 |—,9-hydroxy-....'Anthranol. 194.22 ye red If (dil al),'152 ee ees) elias a Peer lea rie be 'aq alk 8 B7?, 414 
CuHw0. See 01193 nd (aa) | os Vv 
01227 |—,1-hydroxy-9, CuO: Seeall93 5 ccs cn LO6:24 el grahfirifvor 194 9 9 lic c.caccwlacessuaclesoctnce Sees We Recetas B62, 660 
10-dihydro- nd (bz, peth) 
a1228 |—,2-hydroxy-9, CuHwO. See all93.......... 196.24 (bz-peth), /129 Loveter scary sy Be eae eae baveatune eer © leatlaccie hen Oey B6?, 660 
10-dihydro- If (dil al) | 
} 
a1229 —,l-methyl-..... CisHie, See a1193............}192.25 bl nd (MeOH), |85-6 1199-200 1.0471" 1.680299 i|s|s |... s lal (bl ar) B52, 585 
If (al) chl, sulf s 
a1230 —,2-methyl-..... CisHi2. See al193............ 192.25 gr-bl fir If (sub) |207 sub Lie Pil wee i| 6/6} 6{|s |/MeOH 6 |B52, 586 
chl, CS: 8 
| aa 6 
a1231 |—,9-methyl-..... |CisHie, See al193............ 192.26. yesh nd (aq al),'81.5 196-722 1.065" TIGO5 Oy ois lees ceeds es 1OR Ys, B5?, 586 
pr (bz, al, 
MeOH) 
a1232 |—,9-nitro-........ CisHoNOz, See a1193........|223.23 ye nd (al), pr [146 SEO +e deat... So aupises i | 8|...]...| v |CS: v aas |B62, 1245 
(aa or xyl) ca. 27517 
a1233 |\—,1,2,3,4,5,6,7,8- Octhracene. 186.30 pl (al) 73-4 293-5700 1.1314 1.53638 | i |v |...]...] v laaave B52, 422 
octahydro- CuHis. See 01193 16712 
01234 |—,9-phenyl-...... CoHu. See a1193............/254.33/b] " in sol, lf (155-7 a Gee A St acRicnnl maemo = i | 8’ | 8*|...| 84 |CSs, chl s4 |B52, 639 
(al), (aa or al) 
a1235 ne eae CuHwOs. See a1193......... .|226.23'og ye If MADA“BL, ili af nus alates san. |ioeaneeecas weefeeeleesfee.]... [con gulf, /B8%, 371 
roxy- alk s 
01236 apr secelhgicha CiwHiOs, See all193.......... 226,23 ve lf, nd. (al-W)2 1208) Macy Ndeeaepenlltiena css |e hiinecs S8/vivievis jaav B8?, 372 
roxy- - 















































For explanations, symbols and abbreviations see beginning of table. 
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Crystalline b Solubility 
No. Name Synonyms and Formula form, color and ai np Ref 
specific rotation other 
w | al 1 
| “ail } | solvents 
Anthracene 
al237 |—,1,4,9-triby- CiHi00s, See a1193........-. og-red: nav (al)i MTEC) pel asi Queers tey|exeatusssin»|[sdateka ie ate Bred [eos oma memiebowr nl RB, BBO 
droxy- 
al238 iP eetend CysHioOs, See a1193.......... Goldiliv(al), WANRBOOK) a) Wire wesabytee haere rere ceca, 2 shall ray Al see | ace gra ees B8?, 371 
y- 
al239 |—,1,8,9-trihy- Anthralin, yel lf or nd (lig)|176-7 sf... ww eee 1 ie chl, Py v_ |E13,372 
droxy- CwHwO0s. See al193 dil NaOH 
“ s(ye) 
a1240 |—,1,9,10-trihy- CyusHioOs. See a1193......-... ee dd (Oth) IPOH Sect ee arte wenn alle aeons 8 . |B82, 372 
droxy-(enol form) ¢ 
a1241 |—,1,9,10-trihy- c oH yeman(lig)i SYISR7 yale ie wehbe lipeeire et) ol [oer 8 .|o8 6 B82, 372 
droxy-(keto form) K 
OU 
ll 
° 
al242 |—,2,3,9-trihy- CisHioOs. See 01193.......... R26 28ive brnd (al) }288-O) |e. debmelpadeceee|i cs ene 8 ../aa 8 B8?, 372 
droxy- 
a1243/| 9-Anthracenecar-| 9-Anthraldehyde. BOGblog na (Ciliaa) LOS Ue cade tersne [snus sion ei loe ornare i . |E13, 320 
boxaldehyde 
CHO 
COO 
a1244| 1-Anthracenecar-| 1-Anthroic acid. 222.25lye nd (gl aa), i sail Ui |e iE rae tosh ares i chl, 6 B92, 493 
boxylic acid ose pr(al or AcOEt aas 
| bt ye nd (sub) 
COV 
a1245 |\2-Anthracenecar- |2-Anthroic acid. 222.25 ye lf (al) BUD) Ri xccmescceal lense akan ence i | gs chl, 6 B92, 494 
boxylic acid e O a 
a1246 |9-Anthracenecar-| 9-Anthroic acid. 222,23|ye nd (bz, al) BUD. ph | Sitarete citi leieorscoe igs Tei lecoc le cape! osc emoreter svete B92, 494 
boxylic acid Soul bh 
COO 
— |Anthrachrysone.. |sce 9,10-Anthraquinone, 
1,3,5,7-tetrahydroxy-* 
— |Anthragallol....- see 9,10-Anthraquinone, 
1,2,3-trihydroxy* 
— |Anthraflavin..... |see 9,10-Anthraquinone, 
2,6-dihydroxy-* 
— |Anthralin........|see Anthracene, 1,8,9- 
trihydroxy-* 
a1247 |Anthranil........ 3,4-Benzoisoxazol. ib C3 4) brain anisren Do 215760 1.5845 | 54 | 8 .jacsoss |B272, 17 
9913 
i 
° 
oe 
N 
— |Anthranilalde- see Benzaldehyde, 2- 
hyde amino- 
— |Anthranilic acid..|see Benzoic acid, 2-amino- 
— |Anthranol.......- see Anthracene, hydroxy-* 
— |Anthrapurpurin. . |see 9,10-Anthraquinone, 
1,2,7-trihydroxy-* 
21248 |9,10-Anthra- ° 208.20\ye rh nd (al, bz) B79.8. D4 SS8 Is elena i | 6 chl 5 B72, 709 
quinone* 8 9|| 1 to 5+ 
(GO 2 
| 
6 SANS 
510|| 4 
fo) 
21249 |—,l-amino-*..... CuHoNOo. See a1248........ 223.22|red nd (al), BUD ow ley Wettaiecsy ae |p. ctorten rh i) 3 con HCl s |B22?,618 
(gl aa) chl s 
1250 |—,2-amino-*.... |CiuHoNOz. See al248........ red nd BUD) We Milan tes ni ssralliuavrecats ns chl s B142, 107 
(al, aa, sub) 
a1251 |—,1-amino-2- CaHiNOs. See a1248.....--. 327.34lred nd (aa) =§-- |B fee ence en [eee cence fee ee ees laa gh B14!, 482 
benzoyl- 
a1252 |—,3-amino-2- CaHisNOs. See a1248........|827.34lye pl (Py) =» B31 Je wee ee eee eee eee fees seen 6 Py v B14, 482 
benzoyl- aa é 
a1253 |—,l-amino-2- CuHsBrNOz. See a1248.....-. 302.14|ve-red nd (aa), [182 fo wee ee eee feet e eee fee renee i| 6 Py v B14), 446 
bromo-* nd (xyl) lig 6 
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‘ Solubility 
Mol. Crystalline m.p. b.p. E 
No. Name Synonyms and Formula Fy] form, color and aes Pyar Density np Ref. 
* Ispecific aan other 
w | al jeth/ace/ bz 
solvents 
i =| =a ae | 
Anthraquinone 
a1254 |—,l-amino-3- CyusHsBrNOz. See a1248......|302.14|red nd (to) BAS dha) Li nee CREE eed eveahes i|iji |é |to6,Py, |Bl41,446 
bromo-* PhNO: v 
a1255 |—,3-amino-1,2- |3-Aminoalizarin. 255,.23/deep red pr (aa)|>300 ib Skil HO eB sic istioca Rete o 6 .jaq HCl 6 |E13, 565 
dihydroxy-* CuHoNO,. See 01248 aq NHz:s8 
a1256 |—,4-amino-1,2- |4-Aminoalizarin. 255.23|bk nd (al) A a Semi al lloneratartye ened] prausrsh sl eee sh |.. .|PhNO:2 s* |E13, 565 
dihydroxy-* CisHoNOu. See 01248 alk 8 
(crimson) 
a1257 |—,2-amino-1 8-Alizarinamide. 239,.22|red br nd (al) |226-7 SUD) Oca Soet eos i 8 s |con sulfs |B14?, 167 
hydroxy-* CyusHoNOs. See 01248 Py v, aq 
NHsz 6 
a1258 |—,l-bromo-*.....|CisH7BrOz. See a1248........|287.11]ye nd (bz) 188 nts Qe eels ene ane 8 s |PhNOzs_ |El1I1, 413 
con sulf s 
a1259 |—,2-bromo-*,....|CisH7BrOz. See a1248........|287.11]ye nd (to), 204-5 PUL ie papal acne beens) ace ete 6 s* |tos B72, 717 
(gl aa) AmOH s 
21260 |—,3-bromo-1,2- /3-Bromoalizarin. 319:13\ibr-red nd (to) (260-2 9 leicek ee lee eis ase means as 8 .|Py s E13, 555 
dihydroxy-* CuH7BrOy. See 81248 dil alk 
8 (bl-vt) 
con alk 
8 (red) 
con sulf 
8 (red) 
al261 |—,1-bromo-4- CisHwBrNO2. See al248..... 316.17 \br-red-nd (Py) J194 os favecsuaosiesauesesteoase ess .|Py,acs |B14!,447 
methylamino- 
a1262 |—,2-bromo-l- CisHioBrNOz. See a1248.....|316.17/br nd (aa) iS an Pete eer] (Re, Pee a) centre atc r) .|Py v* B14), 446 
methylamino*- aa vi 
a1263 |—,l-chloro-*.....|CisH7ClOz. See a1248........ 242.65\ye nd (to or al) |162 UGG a Gl Aedee oe Aart i| d/o s* |AmOH s* |B7?, 714 
PhNO: 8 
a1264 |—,2-chloro-*.....|CisH7ClOz. See a1248........ 242.65|pa ye nd (aa 212.4 By  liivetedmealle< dtee es oa ee 5 |to v* B7!, 714 
or al) v4 | PhNO:s 8 
21265 |—,1,2-diamino-* , |CisHioN202. See a1248....... 238,24lyt nd (PhNOs) (S084 fase sc mccy [nthe seeds cass ces 6 | 6 .jcon sulfs /B142,112 
con HCli 
dil HCl 6 
Py s, 
chl 6 
#1266 |—,1,3-diamino-* . |C1sHioN202. See a1248....... 238.24/red (PhNO2) QO We oarik dct mane ee nie cece ela .|PhNO: 6, |B14*,112 
s* con 
sulf s 
Py v 
a1267 |—,1,4-diamino-* . |CisHioN2O2. See a1248...... ./238.24/dk vind (Py), |268 sf. eee fee eee 8 | 8 v |PhNO:, B14?, 113 
(al) vi Py v 
21268 |\—,1.5-diamino-* . |CisHioN202. See al248....... 238.24|deep red nd (al)/319 cor Bab fC deacon tet i | 6| 6/6] 6 \consulfs Bl14*,116 
PhNO:z s* 
chl 6 
a1269 |—,1,6-diamino-* . |CisHioN202. See a1248......./238.24|red nd (aa), If [292 =f... fee cece lee eee .|PhNOs: s* |B142,110 
(MeOPh) aa sh 
#1270 |\—,1,7-diamino-* . |CiusHioN202, See al248....... 238. 24lred nd’ (PRNOS200. 0s sifsieisicn cifdegsewais fe vee adres PhNO: s* |B14!,470 
os 6 
a1271 |—,1,8-diamino-* , |CisHioN202. See al248......./238.24/red (aloraa) (262 fv. cece lec e eee leee cease i) Ses . |Py, PhNO:|B142, 119 
saa 6 
01272 |—,2,3-diamino-* , |CisHioN202. See a1248....... 238.24|red (PhNO:) BBS Mice chnnes cific te cient an as ore arene . |sulf, B14‘, 120 
PhNOsz, 
Py s, 
chl, xyl 6 
a1273 |—,2,6-diamino-* . |CisHioN202,See a1248........ |238.24|/red-br pr (Py) |310-20d |.........). 0.00... )0 00-0 eee bh}... ]...]...].../eon sulf s, |B14%, 120 
Py s* 
chl 6 
01274 |—,2,7-diamino-* . |CisHioN2O2, See a1248....... 238.24/og-ye nd (alor | >330 WUD: 9) Is saswoon le Cie id 81s . |dil sulf, B14!, 473 
PhNO:), dk con ac 8 
red nd (sub) 
01275 |\—,2,3-dibromo-* . |CisHoBriOz. See al248....... 366.02|/ye nd (to) 283 WUD. 7 oo loses eat eae roaete i s |chl, con 
sulf s 
a1276 |—,2,7-dibromo-* , |CisHeBr2O2. See al248...... .|366.02|It ye lf (anisole) ,/236.5 Babi be lesiesierenallanerrarinn 6+ |...|...] 8 Jeon sulfs |B72, 718 
nd, pl aa sh 
01277 |—,1,3-dichloro-* .|CiwHeCloO2. See al248....... 277.12\ye nd BOS LUN IG. RR Stcllitk wa .cs ls o/s 5* | 5h | & |...)/PhNOos |BT7!, 411 
a1278 |—,1,4-dichloro-* .|CisHeChO2. See al248....... 277.12\ye nd CRY G28 ais Sie hees clad. tole ol Gaseee ver 6 | 6 6 |PhNO:, B7!, 715 
Py v 
a1279 |-—,1,5-dichloro-* , |CisHeCl2O2. See al248....... QT7.1Zivesh (bo); md, [RGD Cee ae OER ten ts ee cee tate alee 5 6 | & |PhNO:, B72, 715 
(aa) con sulf s 
01280 |—,1,6-dichloro-* ,|CiHeCloO2. See al248....... DTT ABIVS NG Tanindie~ (BOBO 9. oss cian nig em nwmatednaw weenie cs 6 | 6 |v |...|/PhNOs, to,/B72, 715 
aa) anisole v 
a)281 |—,1,7-dichloro-* . |CiwHoClOz, See a1248.......|277.12|ye nd Pb: Si a hae eee yer Py aA ee a fa Bios excace 5 keto cha PH SS AES et Iie PhNO: 84 |B7?, 716 
a1282 |—,1,8-dichloro-* , |CiuyHeClsO2. See al248....... 277.12\ye nd MOSS8:) re [Ort WSs anise Rare 5 ef... to va B??, 716 
41283 |—,2,3-dichloro-* .|CuHeClO2, See al248.......|277.12}ye nd (aa) SO7H8 ARRAS NRE c<07. |e otnareral| eistersterets 6 .| v* jaa 5 B72, 716 
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Ref. 
w | al jeth| ace} bz other 
solvents 
sh |...|...| v4 jaa of B72, 716 
.janisole s* |B72, 716 
6lvis s |MeOH s’ |B8?, 487 
C8: 8 
i |s v | 8 jalk s(red) |E13, 526 
PhNO2 8 
aa, sh 
s? | 34 | 84 |...| 8* |KOH, sulf |B92, 889 
8 
i | 6| 6 | 6] 8 |consulfs |B8?, 496 
C82 6 
é s | & \dilalks /|B8!, 721 
PhNO:zs 
5/8 8 |chls B8), 721 
CS: aa s 
ij|s|s . lalk s B8?, 500 
chl s, 
PhNO:2 6 
6 | 6] 6] i |sulf, NHs, |B3?, 504 
NaOH s 
6 ss 4a i |con sulf, |B3?, 504 
alk s 
chl i B92, 890 
a a 6 |chl 6 B82, 505 
w|vilv v |NH.OH, |E13, 571 
sulf, 
Na2CO; s 
(red) 
8 . |sulf s(og- |E13, 555 
red) 
CHAN bal Witte eee actero cated kro atts 
6 | 6 |s8 | 8 | 84 |chls B8?, 510 
aa s 
6 s |sulf, chls |B8?, 491 
aa s 
5|8 s |sulf, chls |B8?, 491 
6 |dil KOH s |B8', 722 
aa 6 
5 | 6 s |INaOH s_ |B8!, 716 
aa s* 
5|s/8 . lac 8 B8!, 723 
s |s |s*| 8s jaas* BT??, 743 
8 §.[) Serer B72, 743 
5 s |xyls B7?, 743 
sh aav 
sh . |xyl s* B??, 744 
aa s* 
5h to, PhNOz |B7?, 744 
s aa s* 
sh | ee B72, 744 
Ale ...|...]HNOss Ell, 436 
i |i |i|...] i Jeon sulf 6 |B7?, 721 
PhNO: v 
aa 6 
seis Sheeler aa 6 B72, 743 
i| 6/6/38 . |E13, 613 


Mol Crystalline = b Solubility 
No. Name Synonyms and Formula * | form, color and Oy rs a Density np 
BAS specific rotation 4 
= 4 a (a 
Anthraquinone 
a1284 |—,2,6-dichloro-* . |CisHeCl2O2. See a1248.......|277.12lye nd (aa or al)|287 sd... ws we fee ee fee 
a1285 |—,2,7-dichloro-* . |\CiwHeCleO2. See 01248. ..... .|277.12|yesh nd 2 er ve vetirell scateticiee atlantis, eee 
(anisole) 
21286 |—,1,2-dihydroxy-*|Alizarin. 240.20\og or red tel 280-00 cor|480 PU ak nec wsllesauie ces 
CuHsOx. See 01248 or rh(al) 
a1287 |—,1,3-dihydroxy-*|Purpuroxanthin, 240.20|ye-red nd (sub) |268-70 = [... 1... cee ee eden eee eee 
Xanthopurpurin. pr(aa+2) 
CuHsO.. See 01248 
a1288 |—,1,4-dihydroxy-*|Quinizarin. 240.20|ye red If(eth), |194-5 |......... pind lead eme 
CuHsOu. See 01248 deep red nd 
(al) 
91289 |—,1,5-dihydroxy-*|Anthrarufin, 240,20/lf ye lf (gl aa, |280 WANDS 0p Bil sence arets, a, stayetetut pees 
CuHsOu. See 01248 sub) 
a1290 |—,1,6-dihydroxy-*|CiwHsOx. See a1248.......... 240 20\ver nd (elaa) S260" Pl Noes len (card sacral bie ete 
a1291 |—,1,7-dihydroxy-*|Ci«HsOu. See a1248.......... 240.22]ye nd (sub) 291 rn hed aaa) Ee SD rs ao 
21292 |\—,1,8-dihydroxy-*|Chrysazin. Istizin. 240,22\red or redsh-ye |192 BU xr. Loc ae 
CuHsO«. See 21248 nd or lf(al) 
281293 |\—,2,3-dihydroxy-*|Hystazarin. Hystazin 240.22\ye-br nd (aa) |>330 ITT Cae ML .| ERO eeeneren ae meat 
CusHsOx. See 21248 ye nd (sub) 
a1294 |—,2,6-dihydroxy-*|Anthraflavin. Anthraflavic (240.22/ye nd (al) OR Ne, ee eee cise sce ac ane 
acid. CuHsOu. See 21248 
281295 |—,2,7-dihydroxy-*|Isoanthraflavin. Isoanthra- (240.22/ye nd (dil al, |>330 MUDT CM Sh oeatetisetemes 
flavic acid. Cis HsO. sub) 
See a1248 
a1296 |—,1,8-dihydroxy- |Aloeemodin. Rhabarberone. /|270.23|og-ye nd (to) |223-4 supe se 2. away 
3-hydroxy- CisH0Os. See al248 
methyl-* | 
— |—,1,8-dihydroxy- |see Aloetic acid 
3-hydroxy- 
methyl-2,4,5,7- 
tetranitro-* 
a1296!|—,1,2-dihydroxy- |8-Iodoalizarin. 366-12 og-redind: (xy))e|227—9) Wee) Perseea cist’ [tetas vache [lets rer teats 
3-iodo-* CusH7I0,. See 01248 
al297 |—,1,2-dihydroxy- |8-Methy] alizarin. 254.23 log nd 229 StI: Vo Becrarcee eve |eyemoetncncke 
3-methyl-* CisHi0O«. See 01248 
a1298 |—,1,8-dihydroxy- |Chrysophanic acid. 254.23|ye hex or mcl_ [196 sub OL 2 erecereeeeers 
3-methyl-* Chrysophanol. nd (sub) 
CisHi004. See 21248 
a1299 |—,1,2-dihydroxy- |Alizarin orange. 285.20|og ye nd (bz), |244d Parse Ul Meracarmpcresersl keeee rect Oc 
3-nitro-* B-Nitroalizarin. ye lf (gl aa, 
CuHiNOs. See 21248 al-chl) 
21300 |—,1,2-dihydroxy- |a-Nitroalizarin. 285.20/gold ye nd 289d EL ice ll |e irene Doorn sets 
4-nitro* CuHiNOs. See 21248 (aa or al) 
a1301 |—,1,8-dihydroxy- |2,4,5,7-Tetrabromochrysazin. |555.85\og-ye nd (bz) (312 —s [ww we ee cfr ee ee ee ede eee eee 
2,4,5,7-tetra- CuHaBriOs. See 21248 
bromo-* 
a1302 |—,1,4-dihydroxy- |5,6,7,8-Tetrachloro- 378.00|red pl (aa) DIG” — eb A RAPE RAR eg Ae ocr aeeusneny 
5,6,7,8-tetra- quinizarine. 
chloro-* CyuwHsChOs. See 21248 
a1303 |—,1,8-dihydroxy- |Chrysammic acid. 420.20 |ye pl or If exp Aaj acercgendl Sea Seer 
2,4,5,7-tetra- Chrysamminic acid. 
nitro-* CuHaNiOre. See 01248 
a1304 |—,1,2-dimethyl-* |CisHi2O2. See al248......... 236.27\ndi(ace or an) aaloO mt Me lanet ete tae cas ole tear 
a1305 |—,1,3-dimethyl-* |CisHi2O2. See a1248........ . |236.27|nd HGS bl AOR ats rail src aps carerat  sbesevarecrct ts 
a1306 |—,1,4-dimethyl-* |CisHi2O2. See a1248......... |236.27lye nd (al, sub) |140-1 SUD ee ee [ee eee s,4 | eemse eee 
a1307 |—,2,3-dimethyl-* |CisHi202. See a1248.........|236.27/ye nd (al or 208 BUD we Oe eet ctirect an coneuancne 
xyl) (aa) 
21308 |—,2,6-dimethyl-* |CisHi2O2. See al248.........|236.27/ye nd (aa or al)|242 Ub: @ Bcd eaieccd|sisehaares 
a1309 |—,2,7-dimethyl-* |CisHi202. See al248......... 236.27 |yesh nd (al) 170% AIR rarer [Mieraveacte nit erataeeres a 
a1310 |—,1,3-dinitro-*... |CuHe6N2Oc. See a1248....... .|298.20lye nd (HNOs) |246-50) |... ..---.Jee eee reefers ee eee 
a1311 |—,1,5-dinitro-*... |CiusHsN20s. See a1248........|298.20|lye nd (xylor |422 Wi ber ML: aah maallnrencicatce 
PhNO2), ye 
(sub) 
a1312 |—,2-ethyl-1l- CisHiuNO«. See a1248........ 281.27|yesh br (aa) DG tee all rarest i icatorctorasiall sesrauseaioons 
nitro-* 
a1313 |—,1,2,3,5,6,7- Rufigallic acid. 304.22\red rh, red-ye |......... Files | 9) lie earmon| enon im 
hexahydroxy- CuHsOs. See 21248 nd (sub) 











For explanations, symbols and abbreviations see beginning of table. 





C-125 




















[is SR ee ET et eT ES 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 











Mol Crystalline Sa ‘Sve i icaceh 
No. Name Synonyms and Formula a * | form, color and oC a Density np Ref. 
* |specific rotation other 
w | al |eth/ace] bz 
| solvents 
Anthraquinone 
31314 |—,1-hydroxy-* .. .|Erythrohydroxyanthra- 224,.20\red-og nd (al, (193 Ub: a we iee...c lhe ey i st ly v |liq NHs 6 |B82, 388 
quinone. CisHsO3, sub) 
See 21248 
a1315 |—,2-hydroxy-* ...|\CiuHsOs. See al1248......... 224.20|ye If or nd (al (306 SUD: eA HERB soles ons i |s|s|...|...JaqNHs, |B8, 393 
or aa), ye lf KOH s 
(sub) 
a1316 |—,2-methyl-*. .. . |\CisHi0O2. See a1248........ .|222.23|yesh nd (al, 182-3 Mibwe | nds elo ee vl} 6 s |con sulf v |B72, 133 
aa or sub) aa s B242,713 
a1317 |—,2-methyl-l- CisHoNO,. See a1248........|267.25|(aa) 27 ON asa Barend eee ae, i+ | 64 |...) 54 jaa oh E13, 433 
nitro-* 
a1318 |—,6-methyl-1,2,5-|Morindone. CisH100s. 270;25log-red md (to) |281=2" Sepa an eee se alinnan ijviv v |sulf s(bl- |E13, 588 
trihydroxy-* See a1248 vt) Py v 
a1319 |—,6-methyl-1,3,8-|Emodin. 270,24\og-red mel nd = |256-7 BUR g | Gees acd eet eee i|s|6 i alk s, chl, |B8?, 563 
trihydroxy-* CisHi0Os. See 21248 (aa), (dil aa+ CSe, i 
lw) aa 6 
a1320 |—,1-methyl- CisHuNOz. See a1248....... .|237.26|ye-red nd ROT hike Srecigats Qe AME woe af + os RS chl s B14?, 100 
amino-* aas 
a1321 |—,2-methyl- CisHuNOo. See a1248....... 237.26|red nd (aa) 22627 Alea sco See s|6 chl s, to v |B14?, 108 
amino-* aav 
a1322 |—,l-nitro-*......|CisH7NOu. See a1248........|253.21] yesh pr (ace), |232.5-3.5 |270—17 as HX, Peery s |chls B72, 719 
nd (aa) aas 
a1323 |—,2-nitro-*...... CuHiNO,, See a1248........|253.21 lye nd (aa or al),|184.5-5 |sub i|6]6/s sulf s B??, 720 
a1324 |—,1,2,4,5,8-penta-|Alizarin cyanin R. 288.20|\br lf (PhNOz) /d BUD: 9 CRAY och ede eee os, alk, E13, 613 
hydroxy-* Alizarin pentacyanin. sulf s 
CisHs07. See 01248 (bl with 
red fir) 
a1325 |—,1,2,4,6-tetra- |Hydroxyflavopurpurin. 272.22 dik-red ind :(eub)!| age cc-1s:+/-la-ei\> dieisha tes ll/s dice) oslo ade ae Vv .|Py v B82, 582 
hydroxy-* CuHsOc. See 01248 aa 6 
a1326 |—,1,2,4,7-tetra- |4-Hydroxyanthrapurpurin. 272.22 red-ye.i(al, Pyauli..<t.0).% Se eee oe eee con sulfs |B8*, 582 
hydroxy-* CisHeOc. See 21248 or aa) NH3s 
a1327 |—,1,2,5,6-tetra- |Rufiopin. 272,22/ye-red nd sub (7 EI Wes | \eceter tei es een cere A) se | 6 6 |ehl 6 B82, 583 
hydrory-* CuHeOs. See 21248 
a1328 |—,1,2,5,8-tetra- |Quinalizarin. 272.22\red nd (PhNO:)|>275 subs pec tacmaseed i, sls ..jalkos 6 |B82, 584 
hydroxy-* CuHsO0c. See 21248 aa b 
21329 |—,1,2,6,7-tetra- |CuHsOc. See al248..........|272.22]og nd (PhNOz) |[>330  ~|.........|........ Ol... |... | 8% |xyl 3, B82, 584 
hydroxy-* PhNO: 6 
21330 |—,1,2,7,8-tetra- |CuHsOc. See al248.......... 272.22\red nd (aa) BIS (eet tidl decries os oi 5 sulf, Py, |B8?, 585 
hydroxy-* | NaOH s, 
PhNOs: 6 
a1331 |—,1,3,5,7-tetra- |Anthrachrysone. 272.22|yesh nd (al+ |150-60d |sub i | 6| 6/8 | 8 |CSei, chl |B8?, 585 
hydroxy-* CiusHO¢. See 21248 2w) (+2w) sligs 
>360 anh 
a1332 |—,1,4,5,8-tetra- |CuHsOs. See al248......... 272.22\gr nd (aa), br |>300 Subs Fe Se ntsc aren i _ lalk s, B8?, 586 
hydroxy-* nd (bz-lig) Ac2O 6 
a1333 |—,1,2,3-tri- Anthragallol. 256.22|/ye nd (dil al), (313 sub 56 |s|s |...|.../sulf, alk 6, |B8?, 549 
hydroxy-* CusHs0s. See 01248 br (aa), og nd C8: s 
(sub) aas 
a1334 |—,1,2,4-tri- Purpurin. 256.22/og-red, dk red [259 sub bh |v) gs |...| vA laa va B8, 509 
hydroxy-* CisHs0s. See 01248 or og-ye nd, (al) 
a1335 |—,1,2,5-tri- 2-Hydroxyanthrarufin, 256.22|red nd (gl aa, (278 sub i O.h tals dieagebet aoe B82, 554 
hydroxy-* CuHs0s. See 21248 sub) 
a1336 |—,1,2,6-tri- Flavopurpurin, 256.22|/ye nd (al) >330 payee oe | Cee ois | 6 8 . |B82, 555 
hydroxy-* CisHsOs. See 21248 (sub 160) 
a1337 |—,1,2,7-tri- Anthrapurpurin, 256.22|ye nd (al) S74 (eub) [4627 ) doc cs epee an | sh | 5 i |chls B8?, 555 
hydroxy-* CisHeOs. See al248 170) pard aa s! 
21338 |—,1,2,8-tri- 2-Hydroxychrysazin, 256.22\og nd (gl aa), /235-6 BUDS hn Gleac soccer oo oe) ree pee er ene ae B82, 557 
hydroxy-* CusHsOs. See 01248 red nd (sub) 
a1339 |—,1,3,8-tri- CuHs0s. See 01248 256.22/bt red-br nd, |278 ~~ |......... .jcon alk s /|B82, 557 
‘hydroxy-* (bz) 
a1340 |—,1,4,5-tri- 5-Hydroxyquinizarin, 256.22|red-brnd or lf |271 . |.vseeecevdevess 5 laa 3) B82, 557 
hydroxy-* CisHs0Os. See 01248 (PhNO:), deep 
red nd, (Py) 
a1341 |—,1,4,6-tri- 6-Hydroxyquinizarin, 256:22|bt red nd! (al): (IQE6. walls ene re loasheoraclhen one 8 .jalk s B82, 558 
hydroxy-* CysHsOs. See 01248 Pys 
a1342 |9,10-Anthra- 252.23 
quinone-2- 8 1 1 
carboxylic acid {7/72 Clie 
6N7N7 3 
5 | 4 
r0) 
21342!/— 1,3-dihydroxy-.|Munjistin. CisHsOs. 284.21/ye nd (al-w 230-1 BUD Se wllaninecricrellotmrcnyee 6 |v] 8s |...].../ehls B102, 761 
See a1342 +1w), lf (aa) gh sulf, alk 8 
a1343 |—,1,4-dihydroxy-.|CisHsOs. See al342......... ZS4.21 Vel brior red: Nd I 2EO=50) odin ie. idevercliterereerctal lenin 6 | 6 | 8s | 6 |to,alks /|B10!,505 
; (PhNOs) aa sh 














For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline a b 
No. Name Synonyms and Formula — * | form, color and =a a np Ref. 
‘ * |specific rotation 
—* + 
Anthraquinone 
al344 |—,4,5-dihydroxy-.|Rhein. CisHsOs. See al342 .. . |284.21|ye or og nd 2th SAD: PPE NitdarGcatd| cme ea B10, 510 
(MeOH, Py) 
21345 |—,4,5-dihydroxy- |Emodic acid monomethyl B14: 24 \red-br nd i(eub)) 1800 9 lava are celle cvarstnn aoe area cere B102, 767 
7-methoxy- ether. CisHi007. See a1342 
21346 |—,l-nitro-.......|CisH7NOs. See a1342........ 297.21) (aa) Beek oy Mintaro deniitar ee es eee o B102, 586 
a1347 |—,—,chloride...... CysbisCINOs, See 01942... |B1S.67). ccs cence ede Based 1 SAS See ARs aoa lt aketee< E13, 665 
a1348 |—,5-nitro-....... CEN Oe See lees open ir POT ea ORD: NM (AA) Silanes a. Wlltue  catdie aMlePee aeties Mame Meera E13, 665 
a1349 |9,10-Anthra- O 803H 368.34)ye nd (HCl BOSE hg vicrcthinn allyiee cee o.8 Hila maotoe B13, 719 
quinone-1,5- ah | +4w), pl (dil 
disulfonic acid OC aa+4w) 
Wwe 
il 
HOS (O 
21350 |9,10-Anthra- O 803H 368.34\ye nd QUT Toe vsncictawailles beste omaha eens eee B13, 720 
quinone-1,6- ou | (HCI+5w) 
disulfonic acid G OC pr (dil aa 
HO3S— af +5w) 
fe) 
491351 |9,10-Anthra- [ fe BOS:SAIVE Hye pw GUL IG) Fee ea dtyemailisae nore en|onnuleter B13, 720 
quinone-1,7- aa+4w) 
disulfonic acid |7°S_ ae O 
4 
I 
° 
21352 |9,10-Anthra- pai i ‘ie 368.34/ye nd(+5w) poe 2 0+ Ma | oan heed Ieee eRe (EME SE oe E13, 719 
quinone-1,8- 
disulfonic acid OCO 
DRS 
I 
° 
21353 |9,10-Anthra- O 803H 288.28 lf (aa), PAB CORI D | cis :steate snes ipeseteget ar | eeseueda: et B11’, 192 
quinone-l- 7 Ser | 2 ye lf (con HCl} (anh) 
sulfonic acid OCO +3w) 218 (hyd) 
6 ~~ 3 
5 | 4 
° 
a1354 |\9,10-Anthra- i ZSS/ DSi ventalet- Sw) ll tere sveccteveral i tctnrerccatcecod laren afer sane: lanoteranenenete . |BL12, 193 
‘ 8 1 
quinone-2- Le 
sulfonic acid (OCO eeu 
6 V4N\73 
5 || 4 
° 
a1355 |—,amide.......... CuHeNOsS., See al354....... 287.30\ye nd (aa) Pc) enn | Reet oro Bll, 339 
21356 |9,10-Anthra- CuH7ClOsS8. See 21353....... B22.,a\ve th pryuc! 236-0 WR Gees lence: sete aa wie E13, 707 
quinone-l- or aa +4w) 
sulfonic acid, 
5-chloro- 
21357 |9,10-Anthra- CuHiNOS. See a1354....... 333.28]yesh If (dil BEGG BC lane ae tell cere cetera lacie crores BLL, 195 
quinone-2- HNOs) 
sulfonic acid, 
5-nitro- 
— |Anthrarufin..... .|see 9,10-Anthraquinone, 
1,5-dihydroxy-* 
— |Anthroic acid... .|see Anthracene carboxylic 
acid 
— |9-Anthrone...... see Anthracene,9,10- 
dihydro-9-oxo- 
21358 |Antimalarine..... Plasmocid. PAY feck) Ny aren raed Hens cube) ee horcacecrcs 1821.0 1.5855% |...|...] 6 |...]...jdil HOls |........ 
e ‘wh 
( NH (CHD) aN (Com): 
ya 
CH30 
21359 |Antipyrine Analgesine. 1,5-Dimethyl-2- |188,23|mcl lf (w, bz 113 319174 1.5697 B242, 11 
(a-form) phenyl-3-pyrazolone. or eth) 211-210 
Phenazone. 
° 
, @ 
| 
Nao Pp 
aes 
f 
CH3 














For explanations, symbols and abbreviations see beginning of table. 
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Solubilit; 
Crystalline oy za 
Mol. m.p. b.p. : Ref 
No. Name Synonyms and Formula a form, color and °C °C Density np ef. 
specific rotation sala leenloreline other 
solvents 
ul 
Antipyrine 
21360 |—(8-form)........|CiuHwN20. See a1359..,..... .|188.23].............. fA: | Se ce De eS ey a ae ce B24, 11 
(186) 
a1361 |—,2-hydroxy- Salazolon. Salipyrazolone, 326.36|pw 52 Se amet (PIES PR | ye Aiea |) a é6 |vil| 6 chl v’ B241, 197 
benzoate Salipyrine. sh 
CuHi2N20.C7H6Os. See 01359 
a1362 |—,m-amino-.,.... CuHisNsO. See a13859........|208.25)redsh in air (bz)/148 |.........]..-...--|e...eeee s|s|]i chl s B241,210 
a1363 |—,o-amino-..... .|CuHisN20. See al359........ 203:25 ind (ACORt-ethyl965 -. alrans povelteng vas sion tame BA BP PORUTS will cua ORR B24, 210 
a1364 |—,p-bromo-..... .|Ci.HiBrN20, See a1359...... 267.13\nd (w) U7 (ee) 8 SRC Sees ask evils nee 6}v|6 chl, tov |B24?, 24 
gh 
al365 |—,p-dimethyl- CisH17N3O. See'al359...,....|281.380|pr or pl (lig or [18455 [50.0 4..- |... eee lees sc eee s|s | 6 s jlig 6 B24, 46 
amino- AcOEt) 
— |Antipyrinechloral|see Hypnal 
a1366 |Aphanin......... 550.86 bl-bk If (bz- P76 | Gide redone cece tae cle ee i)si s ¥ (CBs, chl ¥: bop nna 
| fe el | MeOH) 
\r cel a ON f 
Sealy Weigh 
a1367 |Aphylline........ are 248.37|[a]p +10.3 52-7 D0 BY Wesker dl ene Rlosedil m |actuweee 
ieee = Cureta HCl v 
ea ae 
fe) 
—|Apigenin......... see Flavone,4’5,7-tri- 
hydroxy- 
a1368 |Apiol.............|2,5-Dimethoxysafrole. 222.24\nd 29.5 294 1.1764 |1.53620 i|s|s|s|s |chls B19?, 98 
Parsley camphor. 1793 lig s 
lot OCHa 
o — —CH2CH :CH2 
CH30 
a1369 |Apoatropine...... Atropamine. 271.36|pr (chl) Bo” OR ae baee hae Ay Berl len tee Fn ae 4 v |chl, CS: v |B212, 18 
lig 6 
I Ss 
ccoz— N 
Yo 
CoHs 
a1370 |—,hydrochloride. . . |C7HxNO2.HCl. See 21369... . |307.82\If 230" 7 slat dee lee ae ater] setelaarke |} 8} s/i}se . B21, 197 
ae 
a1371 |Apocinchonidine . |CjpH2N20. See al372........ 294.40 If (al), [alp 252 Soe ae =) aad Wall Be lass | wal GR oe B23!, 131 
— 139.3 (chl-al, 
c=2) | 
a1372 |Apocinchonine. . . oH 294.40|pr (al), [alp 210: ® @ Reltencrcraee ac Se singe eee ijs|2é|...] 8 lehlé B23', 131 
| vA lig 6 
ee NG +167.4 (abs 
ZR Z al, c=3) 
ye a 
S > 
CH3CH 
a1373 |—,hydrochloride. . . |CisH2N20.HC1.2H20,....... BEG SOMA Sew MER a ley os steer har. steel bat orcad Sack or tet ealaienegl Geka ed oe | eee B23, 418 
[aly +139 
(w, c=0.006) 
al374 |Apocodeine....... Apomorphine 3-methy] ether. |281.36 pr (MeOH) ROAD ese Colca e vials store Gace cee 6|/s!]s]s jligs B272, 88 
Pseudoapocodeine. Py] 
{a]lp —9 
CHa 
aoe (abs al, 
VE =0.4 
Vimo’ » c=0.449) 
| 
CHj0 on 
a1375 |—,(ethanol solvate) /CisHivNO2.C2HsOH.......... 327,43 /If(al+ 1) POD 7 NE Noisstareleral| Mobs eta cdecail esetansaete | See a epee ene all cis ater eaeie eae ence B21, 188 
21376 |—,(methanol CisHisNOz2,.CHsOH.......... BIS 40inag( MeOH =) 185) hc. shop aierol espouses es teitcsrs .. |B21, 188 
solvate) 
— |Apocupreine.... .|see Apoquinine 
a1377 |Apocyclene..... A 122,21} (al) 42.543 138-9764 0.8710" 1.451440 8 .|aas E13, 
| 1042 
Rly < 
— |Apocynin........|see Acetophenone,4- 
hydroxy-3-methoxy- 
— |Apofencho- see 1,3-Cyclopentane 
camphoric acid | dicarboxylic acid, 
4,4-dimethyl-* 








For explanations, symbols and abbreviations see beginning of table. 
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C ' Solubility 
Mol rystalline a bs 
No. Name Synonyms and Formula 5 "| form, color and oC al Density np r Ref. 
* Ispecific rotation other 
w | al jeth|ace} bz 
solvents 
{- ——t- 
Aponal 
— |Aponal...........|see Carbamic acid, 
2-methyl-2-butyl ester. 
al378 |Apomorphine.... CH3 267.33)|pl (chl-peth), OBAMA? > GDA a rte aed [tent aching Ilaratcias Meeens oi, .. |) 3d | & eH 6 B212, 141 
SS rods (eth+1), chl 8 
rx +» gr in air lig 6 
745 il 
HO OH 
al379 |—,hydrochloride. . .|Ci7HivNO2.NC1.3H20........ BLZ.sLian in singel Hei 2OO—10d:) liven des seleaall ete « «0. allay serach st | s | 6 ]...]...|ehl 6 B212, 143 
[aly —48 
(c=1,2) 
a1380 |Apoquinine |Apocupreine. 310.40|pr (eth) [alp HOO. elissticann nicceta desis hanties i]s |6] 6]. |chlé B23?, 412 
“ h 
(a-form) ae ee ~214.8 (al) 8 KOH 8 
[2S 
CH 
we xz & >) 
> va 
cu:cH” oF 
al381 |—(6-form)........ CwH2N202.2H20............|346.43|[alp +194 BOOd'. 9 iiischl aces [Ecce Sues [eevee SS PEPER oe, leesane src DSI ato 
a1382 |Aposafranone....|Benzeneindone. 10-Phenyl- |272.31|br, gr (redim [248-9 sf... . ww ee fee ee ee ede eee eee Oh Bs log wilosyell| si 1@ilaes) hones: 
2(10)-phenazinone. sol), nd (al) 
CéHs 
N ° 
cpu 
SY 
N 
21383 |Arabinose mH | 150.13|(MeOH), [alm |155.5-6.5 |... ..... PSS eis le ecet Mee v|6]ij|i|.../MeOHi  |B31, 32 
OH OH H 
(D) (@-form) fehl +105 cor 
in 2 oe 
H H OH 
a1384 |—(D)(8-form)..... CsHOs. See a1383.......... 150.13)(aq MeOH), 155:5-6.5: | p.t ate os M625) 9 eraecsercen v|6]i]i|...J/MeOHi /|B31, 32 
lelp —175 
to —105 
a1385 |—(D), diphenyl- orton: 316.36lorh pr 207°) ARAB SIEM... th dle oer Pall es edlsueledlh ne ee ment Se 
hydrazone 
Sauna ro IN.N(CeHs)2 
H H OH 
21386 |—(DL)...........|Pectinose. CsHi0Os. See 21383{/150.13|pr, nd (al) 164.5 cor |.......- star Al | Somes ee Ve 8. |) as IE eve eee [Rencrceecarersee te B31, 46 
a1387 |—(DL), diphenyl- |CrHwN20s. See al385....... 316.36|nd (aq Py) BOG, Wiis shatvcfewcilite eosee rests eset are isd eal babiAAtrco ens dle nx noah B31, 47 
hydrazone 5h | Oh Py v 
a1388 |—(L)(e-form)..... ° 150M nasty 159260) Psegeeee 158545. \|\coceene svi Bip al atone | 2: A Rae ae B31, 34 
The 
CH2—C—c—C—CHOH 
OH OH H 
a1389 |—(L)(6-form). . .. .|CsHioOs. See a1388.......... 150.13|orh, [al?+190.6/159-60 |......... MI Mesaswons hes seal eae ental ow Secret Bee 
2 ee eee to +104.5 
a1390 |—(L), diphenyl- Fava BiG:sb\oruepy,, 0G (dil)||204—6. 7 eto on sseRe all aiasresrnna|a ches nv 6) Bel elerc Maeillenrentercton sve, (BOBS F44 
hydrazone HOCH2z—C—C—C—CH :NN (CeHs)2 20 
al) [alp 
OH OH H 418.5 (Py) 
a1391 |Arabitol (D)...... Arabite D-Lyxitol. 152.15|pr, {elp +7.7 MOSS 9 | Resenenecoaseed|ode crisis eretaractven, MO: [eae | oesctl Mave meretera ication | ERA Oe 
1,2,3,4.5-Pentanepentol. (Boraxsolution 
eakatt c= 9.26) 
HOCH2—C—C—cC—CH20H 
H H OH 
al392 |—(DL)........... CrliOs, See B1391.. nce 152.15|pr (90 % al) MOSHE: i atetassierate ns vs av shee epoca a) |azozeiiene yee SP ek ee ere ether rata nt) |) ees 
PIGOSHE= (LE) eee eos oak GrHaOn See atsOly ee err 152.15|[a]p—5.4 iLL rae ig h| eae earl eet pee ens lel Ales itea| eee eee |B 12604 
(borax sol) 
1394 |Arabonic acid (D). ere a WOGAS | (diliaa) fad JETASNO Ween ght Ga ehh ances v{[s|il...|...Jaas B32, 303 
il - 
eee ee at ee +10.5 (¢=6.0) 
H H OH 





















































For explanations, symbols and abbreviations see beginning of table. Gee 
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‘ Solubility 
Mol Crystalline a Be 
No. Name Synonyms and Formula on * | form, color and ae: oC. Density np Ref. 
* |gpecific rotation wl alllseullecelipe other 
solvents | 
Arabonic acid 
a1395 |—(DL)........... CsHiOs. See al394.......... LOGS). is obras ctapelcted teeter. 2 s.0:0.c:|lEyavelacs aerate Rohe hovel nce oe em BE Heda tei B later older ail seals) SRM eee 
21396 |—(L). .|CsHioOc. See a1394.......  NGGS1S)| Cale cel ey—= SIMI SO ars eee el v . |B32, 303 
— |Arachidic acid... .|see Eicosanoic acid* 
— |Arachidonic acid. |see 6,10,14,18-Eicosatetrae- 
noic acid* 
a1397 |Aramite..........|CisHosClOwS................ SG4-S6le. ee 1952 1.14539 1.51002 | i | 8s [OB Vi — Ja ene enes 
21398 |Arbutin..........|Hydroquinone 6-d-gluco-..... 272.26\nd (w+1) 199)5=2OO\laetet Sele ltt cies ns vase ee visl/i _jehl, CS2i |B31, 210 
pyranoside 26 (anh) 
Bt (os 
C12H1s07. fein ae ee= 2) 
a1399 |—,hydrate........ CHS EOWIECO) nov onoco arte, 290.27] (a) — 60.3 AD Mie et eagelevaeh aie Beal metetcee ceracs Pea elle eee ee Moree B31, 210 
(p=5, w) ; : Pots 
a1400 /Arecaidine......./Arecaine. 1-Methylguvacine. |159.18|pl (dil al), ta 7 oe I (eee neice rr recprocioe rere cur. emt Sen Yes Wee i |dil al x B22?, 1 
1,2,5,6-tetrahydro-1-methyl- (dil al+1w) chl i 
nicotinic acid. C7HiNOz. 
H20. | 
a1401 |Arecoline........ .|Arecaidine methy] ester. WYO nonnga canter. [209 1.05047) 1.48602 | ~ | 2% | « . |chl s B22, 12 
Methy] 1,2,5,6-tetrahydro-1- 747 
methylnicotinate. | 
CsHisNOz. 
| 
21402 |—,hydrobromide. .. |CsHisNO2.HBr..............|236.12/mel pr (al) 2774-O.™ le na tetera ener ale vis|6 .jehl 6 B222, 12 
| yh 
a1403 |—,hydrochloride. . .|CsHisNO2.HCl.............. 191.66|/nd 157-8 Weaiee s|s . . /B221, 490 
a1404 /Arginine (dl). . .. .|DL-2-Amino-5-guanido- 174211 oe eee 2178 lesartertee ea tethers - |B4?, 850 
pentanoic acid*. 
H2NC(:NH)NH(CH2)s;CHNH2CO2H 
21405 |—(7)..............]/HeNC(:NH)NH(CH2)sCHNH2CO2H | pr (+2w), anh [105d ~—Ssij....... . |... sw Jee eee 8iqp ached . |B4?, 845 
174.21] ta (60% al) (hyd) 
[a]o+12.1 ae 
(w, c=2) ; 
a1406 |—,diflavianate (1). . |CeHiuNsO2(CioHsN2088)2..,.. 802.67|ye nd OR CEES MUN 2g See, oxo e sons did _jael B4*, 848 
a1407 |—,dipicrate (dl)... .|CeHuN«O2.2 CeHsNsO7...... .|632.45).............. EOGG eet letra ePeue rece . |B4?, 850 
a1408 |—,—(1)........... CeHisNsO2.2CeHsNsO7....... GB2.451 ie 2e ers viltrens.25 ZO = i acc ecesiaiel hrogecs a galeiie asus Bic ae. (ees) (cee (Cer emicee B42, 848 
21409 |—,flavianate (1)... .|CeHiuN«O2,CiHsN2O0s8.... .. .|488.47|ye-og If DES COU Mine Ak ds ar teick isos rea ae) Ge tal ese [Sen Se saune ois B4?, 848 
a14)0 |—,picrate (d)...... |\CeHiuNsO2.CeHsN207.2H20 .. . |439,34|nd (w) 217). | «lite aN = xO 8 ioe 5 . -|B6, 287 
QUA 1) — (Gd) ses ceases CeHisNsO2.CeHsNsO7........ 403.31|pr (w) 7 nn Meer es ae |G Scent) occu era i a . . |B4?, 851 
a1412 |—,—-(l)........... CeHuNsO2.CeHsN207.2H20 . . . |439.34|ye nd (w) BUC hoo eo ee tarell Gis Ce he emer ee as veneys es |B42, 848 
21413 |—,benzylidene (1). .|CisHisNaOz................. 262.31|lf(w) O45 ie irc oan ach Gomer eee sh MeOH s, |B4?, 848 
alk iacs 
— |Arsanilic acid. .. . |see Benzenearsonic acid, 
4-amino-* 
21414 |Arsenic acid, Ethyl arsenate*. 226; 10 eiiscve santa r cers . |235-8 1.32644 GE [es sleet Candee eee titers B2, 332 
triethyl ester* (C2HsO)sAsO 
a1415 |Arenous acid, Ethyl arsenite*. 210.09]....... 165-6 21S, | 4SGOR A dM ccleeedes Mieneiseeetee cer Bl’, 332 
triethyl ester*, (C2HsO)sAs 
a1416 |Arsine, bis(penta-|(CF:CF2)2Asl.............../439.86/.............. SA QOMO ihe chehasaavabetffecens. s.r ett a itis ovo taco Blsacecethettate A erases reenter erect I ne eae 
fluoroethyl)- 
iodo-* 
21416!\—,bis(trifluoro- |(CFs)zAsH................ .|213.94].............. 0.0... Sl ROR 0 METS. 56: avaral|fsrece: ocsrasn- 4 flebo'G Taare octet eral Peceldl casera tre cats lake Siete nee 
methyl)-* — 25108 
91417 |—,bis(trifluoro-  /(CFs)2AsBr................./292,84).......0..-.0./ecc cee BOSE Secon: 1.39820 3 Tverd oeevait ate ig Recasosl bosimiaxe tec eire'] Beate eect em 
methyl) bromo-* 
21418 |—,bis(trifluoro- |(CFs)2AsCl.,,.............. 248.38]. . Ra (tee, BLE MMeee ee ORS 3 CR eres feel (mete (Ceres (Sons Cueeratin oaa| (aula ccc 
methyl) chloro-* 
81419 |—,bis(trifluoro- |(CFs)2AsF...... WSSU OS lcmmuienrd ea RBM Let cce-areln ean ecocanerteears [erare eectenl ate: cc] ee cll erararele cece acct eee ea 
methyl) fluoro-* 
21420 |—,bis(trifluoro- |(CF3):AsI............... . |839.84]ye oil . |92760 1.425% De cailba Mal bt<'aparn cl aracanerestae setae 
methyl)iodo- ord 
21421 |—,bis(trifluoro- |(CFs)2AsCHs............... ar Oi eiewic ct ccawakaelrom eet BBP NEE peste evade Sia p, Soe tc dae Peccie Me cacrdle tured pists Acts esarasts? sical tee eee 
methyl)methyl-* 
1422 |—,chloro- (CoHs)2AsCl................|264.59]rh pl (peth) |39-40 —_—[333760 1.3874 /1.6332 |i |v]s]s B16, 437 
(diphenyl)-* 1727 
21423 |—,dibromo(tri- |CF:AsBrz.................,|808.75|............../ecc. ee PST hem ee 1.BQS Hea ci cithes ST ee Ona SO ae 
fluoromethyl)- 
a1424 |—,dichloro- CHissChlivonaie cena teuean 160.86]. .... —59 375, 133 |1.838% |1.56775 | 6 | v .|08 8 B42, 979 
(methyl)-* 

















For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


























Mol Crystalline ae b Bolubility 
No. Name Synonyms and Formula ee | form, color and das i Density np Ref. 
* |specific rotation ; : other 
w | al jeth/ace] bz 
MN a Jl ne | | solvents 
Arsine 
al425 |—,dichloro- CeHsAsCh...... DaiSaterinta + [Reese vcs Sakatevattnt ys f wee» {254.4-7.6 1.6516) 1.638615 Le PB [oes cv aes At, OL 
(phenyl)-* 1314 
al426 —— aiohlora (tris | | (Cr eAROls- hs. yc. cieleeitaieiere «(SLA Sols clas san ge eco ce [f o0a) evel sudo 71 AS USO rates gras foes eked | rze; beasts reray| Peeve eee ees teen ter 
fluoromethyl)- 
al427 |—,diethyl-*. .....|(C2Hs)2AsH ................ IGAVOR ee rete Nat ce the 105 18884) 1.4700) |) Sul Slee ieee ou tees see B43 O80 
al428 |—,(difluoro)- GIGHECHIABR Soi cc sistas es WTA [eset tala tus. cont. Cte sais sos pepe O eed SOG Alas ta:.<'-yseeta| linen net ts Gal Ieee ae aH Preteen OR aibans yas 
ethenyl, 43.516 
2-chloro-* 
al429 |—,difluoro- CsHsAsF3....... : ..../141.98]fum in air —38.7 94.3 PEZOS LT | idee ewettea||(POU t| reel ne cron | row sai| eke eerara corer | RR arae 
(ethyl)-* 74100 
al1430 |—,difluoro- CH:AsF». ee .+e.+...{127.95/fum in air — 29.7 76.5 T9248 se ee GN elt arel| en tale wee eter aeteteeatel rays tance 
(methyl)- 
al431 |—,difluoro- CeHsAsF2 .. seaeeaas ss |190,02] wax 42 RLOSSE Dil titanate (Comes C0 Umea (ce Ma ca eer See mime Iba ges 
(phenyl)-* 
al432 |\—,diiodo(tri- INTENDS es eros tov vas Searels A DOT UA ee rete te 6s ais. thes te ehe ESS MOG Mivnrcate scl wate vte cree ro Aa Preeemen I coiant (kceral Erdeel lous ears Fectsit oil (encanta a 
| fluoromethyl)* 10048 
al433 —,dimethyl-*. ...|Cacodyl hydride. (CHs)2AsH. |106.00|ign in air ranted pena aS TERY TWONEHS wills omireau 6 | © | o |...].../ehl, CS2, 0 /B42, 978 
aa © 
al434 |\—,dimethyl(tri- |(CHs)sAsCFs.. ............ RO is san vances Noe Te ms: bee ee Bet eel al Salles eee we lend (2 ar) ae RE Peal Pee Pt RaS ) bee e ai 
fluoromethyl)-* 
31435 |\—,diphenyl-*..... MREIB)SABED c five ie sis scrsis ce eae Zapato ~ 60 Wikcecsss se NEON 220) Wie tacs evsce Gi have ce sip ses DOT eget ote 0) sic talee ttn te 6| ak O*7 400: 
a1436 |—,ethyl-*........ GSFIGA BES tee oie ncrcred- chee RN LOO 00 Lace ca 3 ae er 36 shot epee haan. she Slee Blesat Ss |Scclaoce eee B42, 980 
al437 |—,methyl-*......|CHsAsHe.................. TED Zil pees etereunteracte eS AD BIA llithateestece eral ap iectscsee i | 0 | o }...|...|CS2 0 B42, 978 
a1438 |—,triethyl-*......|(C2Hs)sAs...............0.. G2 Slill| Rete Acetic foe Nitsa ote: 140736 1.467% |1.150¢ | i | | |...|...]..........[B42, 980 
al440 |—,(trifluoro- (CEST) 8 ae Sener e ene eee ee WAS SOS ee suree ache ree ieee ese folate 11,67! |... ccc les eee weer elec es [ere lene le cee re ree eles eee cae 
methy]l)-* 
w144tl— trimethyl=*. 5. .|(CHs)sAS. 2.6. -0 60 6 css /I2OOB8I ica wa stitlees es ene 51,957% [1.1445 |... 2. 6|s|s |...] 8 |.......-.-|B4, 978 
a1443!|—triphenyl-*. .. .|(CsHs)zAs................. . /306.24|tel pr (bz, 59-60 _ |1360(COs) |1.2634%° |1.6888" | i | 5 | v |...| v |.......-..|B162,407 
eth-peth) 
214437] tris(trifluore= |(C¥3)sAs-.... G. ... o 0e ores (SBN D4 oss ee ce cee ee eae Ce Saddle Ramtec kyo eR Phd |ietess iat lee eh inc lote oeecrsl inomscr oes 
methyl)-* 
a1443*\— tris(penta- (GRICE) sAGieyae eee oes cc. A SUROG ter ree es tail eh -royfexer eek bal aS eececel lt eee Ptr [Ay ot beg waren lode svecotetes ecstaeal l doe tet tee 
fluoroethyl)-* 
al444 |Arsine oxide, cu¢_Y—AsO 198.05|(chl-eth, or bz- [114-6 |... ... 2. [eee eee fee eee ee HBellkeb| bbelebel CeIp ile: B16, 448 
4-methoxy- peth, solvate) | 93-5 
phenyl- (solvate) 
a1445 |—,methyl-* Methy] arsinic acid anhydride.|105.96|pr (CS:), (al) |95 Pafeol’ (0 Wiese eoies alates ative i 8 jac. |--| B lave. - (SSE, 992 
CH:As0 , 3 
al446 |—,phenyl-........ @pHsAs@L., pce. sss... 2. 1168,03|(a.ibz-eth) EE UE eae Snaaeetale eodunen ¢ |) OP Ao fle coll AO foie Oe B16?, 442 
yh 
a1447 |—,2-tolyl-........ CoH HyAsO rg ois eset se 182.05|pw PVN ET = Ie Bta rience ts foto Eoennas fel cence cise (7a Beal leealna a Et) B16, 861 
a1448 |—,4-tolyl-........|CeHsCHsAsO............... 182.05|pw Kh) NE 2a dtimanl acento onus ene vA}. ..] i |...]...falk 6 B16, 861 
a1449 |Arsinic acid, Perfluorocacodylic acid. 245.94|nd (subl),rh 1 U5 7s Daas | Betas ugar io ceva tee lcs Pecan etc aed Peale sale col allt) wee iliac o5ouce 
bis(trifluoro- (CF3)2AsOoH (w+?) 103 sub 
methyl)-* 
a1450 |—,diphenyl-* (CoHs)2AsOoH.............. 262.13|nd, pr Mite | |hapeomaal bo eonase| rob huipoe d|s*| 5 ]...|...|chls B16?, 443 
gh 
al151 |Arsonium, tetra- |(CsHs)sAsBr................ TV OT AM ta Nee PE |) Sea Asem roconded + esenens 6|s]...| 6|...,JMeOHs |........ 
phenyl-, bromide 
1452 |—,—,chloride...... (CHE AYIA 6) bemenan sonora M1870) tees etree PRD Nl sans guolnoeeoasal ls egeesen v|s|...| 6|...)MeOHs ]........ 
a1453 |Artemisic acid.... CH 244.29\nd (dil aa) Bie UP Fame ese erig orators terse cc Baalladdielscallasol en E12B, 
| : 18.6 lig v 3469 
ons Giving [el p +70.4 
HO2CCH— ‘ (al) 3469 
CH3 
— |Arterenol(l). .....|see Noradrenalin(/) 
— |Artificial musk. . .|sce Benzene,1-tert -butyl-3- 
methyl-2,4,6-trin itro-* 
— |Asaron........... see Benzene,l-propenyl- 
2,4,5-trimethoxy-* 
— |Asaronic acid..... see Benzoic acid, 2,4,5-tri- 
methoxy- 
a1454 |Asearidole........ CicHicOs eee | 168.24 unst ial 4014 nes |exp 0.99853, |1.4743% | i | d]...|...|...Joss B192, 18 
dh 






































For explanations, symbols and abbreviations see beginning of table. Pat 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 



































aaa aaa a a a a 
: Solubility 
Mol Crystalline = nye 
No. Name Synonyms and Formula a "| form, color and sae oC. Density np Ref. 
specific rotation ee ilbadatothlteckbs other 
solvents 
| Ik 
Ascorbic acid 
a1455 |Ascorbic acid (d)..|Antiscorbutin. Vitamin C. 176.13) |a}!8-48 EOOG [in sen cima asl fn coe sorett home evesetsto we tere cca ee tal lla rare] tema | (ec cea tc) of pee near | 
CeHaOs. (MeOH) 
[ap — 23.8 
(w, c=3) 
a1456 |—(dl).............|CeHsO«.. palit (oat te] Pes Caeser riser i ps} Sor a [PERO ary (RY em SE) Lae, Peet 9) PRE Jepencral aes A] op) Levan A een INS on oars Sa) 
STAT === (0) ate. tetera OolsOgne. 05 4.).0ee B/LZ6:18 pwalals1-24¢w)Ik90ds | |eeeterd eee eens eee ee vis|i i) [chY sts, |p Tee ee 
21458 |—,6-desoxy-(L)... = ie e | 160.13|pr (AcOEt) 160 LGOP-011 + BEE Lc tarde seve ee Vv i|s ACCES |... 
| 22 sub 
Pooe ci one {aly +36.7 
OH H OH OH (0.1N HCl 
a1459 |Asparagine (D).. .|H:NCOCH2CH(NH2)CO2H.1H:0 |(a)p "+5.41 234.5... LES AS gel cee ae Efe eet me ee ee B41, 531 
150.14 | 
(w) | 
al460 |—(DL)........... CaHsN202.H20. See 21459... .|150.14/tel cr (w+1) 182-3 213-5d 1.4540, yiecn gfe Cue aes . |B42, 900 
gh 
al461 |—(L). - |CaHsN2Oz. See al459,......./132.12|rh (w+1) 235d 1.543'¢ |: 8 i i .|MeOH i B42, 896 
ah 
| 
| | 
a1462 |Aspartic acid (D).|Aminosuccinic acid. 133.10 [alp —25.5 |269-71 | : 1.661333 jst] ai] i .|dil HCls |B4!, 531 
Asparacemic acid. (HC) | 
HO2CCH2CH(N H2)CO2H | 
B1463= (DE), 602 ozs ces CuHiNOu. See 01462......... 133.10|mel pr 338-00) || aes 1663215 ule ose = ||. |Meat . B42, 900 
| | sh | 
91464 |—(L)............. CsHiNOs. See 01462........ ./133.10]rh If, (lp +4.36/270-1 .. {1.661313 |. 8] i _dil HCls |B42, 892 
es (sealed | sh | | B142, 653 
tube) 
21465 |—,N-benzoyl-.. .. | HOxCCH2»CH(NHCOCeHs)CO2H nd or If, 182 PUMSMRT Ris alets Tou B92, 185 
| | | 
237.21 [ali?-+22.4 | | | i 
(dil KOH) | owt 
a1466 |Aspidospermine. .|C22HsN202................. 354.48\nd (al), DOR ee tia eee =| oa label... [ele a. ge aaa 
[el — 100.2 Paes 
(al) i 4 
— |Aspirin...........|see Benzoic acid, 2-hy- | | | | 
droxy-, acetate | | | | | 
— |Atabrin..........|see Quinacrine | | 
21467 |Atisine.... .|Anthorine. Co2HaNOs....... 341.48/rh bipym 88.5-9 | 3 | Vv} vj..-|...|MeOB- ...... 
| | KOHs 
| ada chl s 
a1468 |—,hydrochloride. . . |C22HaNO».HCl.......... . .|377.94|nd,[alp +26.9 |136 340 d Pa WY EVs cll, <cclhercree ote cece ten Seen 
——ill, 75) ot 1 ey Aen oe see 4-Quinolinecarboxylic | | 
acid, 2-phenyl- | | | 
— |Atoquinol....... .|see 4-Quinolinecarboxylic | | 
acid, 2-phenyl-, ally] ester | | 
—|Atranol..........|see Benzaldeyde, 2,6- | 
dihydroxy-4-methyl- 
— |Atrolactic acid... |see Propanoic acid, 2- | 
hydroxy-2-phenyl-* | 
— |Atropamine...... see Apoatropine 
— |Atropic acid...... see Propenoic acid, 2- | 
phenyl-* | 
21469 |Atropine......... dl-Daturine. dl-Hyoscy- 289.36|rh nd (dil al)  |115-6 93-110 |ési/s8fs s |ehl y B21, 19 
amine. Tropic acid, tropine | vac sub lig i 
ester. 
CiHesNOs, | 
a1470 |—,hydrochloride. . .|Ci7H2sNOs. HCl... Xe: 325.83 /nd 165 Eke (cotta (ree See es B21, 30 
21471 |—,pentanoate.. .. . |Ci7HesNOs. CsHioO2. }H20... . |400.52]...... . .|42 x wo [ao]! § Stee ousinisaell get tice One 
a1472 |—,sulfate..... .|2(CivHesNOs3). HeSOg. .. 676.80/nd (al-eth, or al-/194 sub VR pal chl 6 B21", 20 
ace) 
— |Auligen.......... see Xantogen, diethyl- | 
a1473 |Auramine (base). .|Bis (p-dimethylamino- /267.36/ye or colorless |136 = rage re . |B142, 58 
pheny])-methyleneimine, | If (al) | 
[(cra)n—¢_S—], cine 
01474 |—(dye)......... .|Auramine hydrochloride. |321.85|ye nd 267 wilineds = 6} s | 6! .|chl v B142, 58 
CiwHeClNs. H2O. See al473 | | 
a1475 |—,N-methyl-..-... .|CisHosNs. See al473. 281.39]ye (al) 133 i ae s | 6 jaas B14, 93 
| 











For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


























¥ Solubility 
Mol Crystalline a b 
No. Name Synonyms and Formula a “| form, color and on a4 Density np Ref. 
* Ispecific rotation alllothanelibe other 
solvents 
=| ui i 
Aurin 
al476 |Aurin............ Pararosolic acid, Rosolic acid.|290.30|dk red If orrh |>220 = J.........]..0000.. 8 | i i jalks B8?, 417 
chl 6 
== [- a, oe 
a1477 |Aureomycin..... .|Biomycine. Chlorotetra- aVS.88|gold' ve, yerfir: TGS-0" OP iiae cee cc|siserie se [ers ne se 6] i .|Cellosolve |........ 
eycline. CTC, Duomycine. 23 
Cx2HosCIN20s. lain = 275 5 
(MeOH) 
al478 |—,hydrochloride. . . |Co2:HesCIN2Os. HCl. ........ .|515.35}ye orh Ue Pile nape ere erattettese eco) ntecareiese Peg ache coc) (ian arr 
[alp — 106.5 
(dil HCl) 
al479 |Auxin (a).........|Auxenetriolic acid. 328.44)/hex (al-lig) 1k alia yi lene, & cocichcmticl inieaeciarvock: 8 | 6 .\MeOH 8 |-.----.. 
CisHs20s. 
—— [alp —3.19 (al) 
al1480 |—(b)............. Auxenolonic acid. 310.42) (al-lig), AES I leyardip glaneiaylleuetas acct: o,co-0l] we Metomeitees lei. oll ob Masten ia Ot oAliep al | ak asa Bnd | cece Oe 
CisHa0O.. [alt —2.8 
al481 |1-Azacyclo- a-Methy] heptamethyl- 127.23/nd (ace) 156-7 162-376 |0.85320 [1.46202 B201, 30 
octane, 2- eneimine. 
methyl- ee 
we 
eer 
a1482 |Azetidine........|Trimethyleneimine. GALS NER ae ane | NR 63 0.84362 |1.4282% ie ine We enc ee ccicets Pea B20, 2 
| 
NH 
— \Azelaic acid. . see Nonanedioic acid* 
——|Azibenzyl is)... see Ketone, benzyl phenyl, 
a-diazo- 
1483 |Azirane......... .|Dihydroazirine. Ethyl- 43 (OT) Eero ce cll Pore on 56 O882q sees 8 08 © B20°, 3 
eneimine. 
Ne 
N 
| 
H 
1484 |Azo, benzene Ethylphenyl diimide. (aeiSibeyver we was. 175-85 |0.96287 [1.5313 s | s s |dilac 5 |B16?, 3 
ethane CeHsN :NC2Hs (a) 
pees 1.5579 
(B) 
al485 |—,benzene Methylpheny] diimide. 120:1'5\ ener NL teeta COB 1GOD We, waa alhvaoraniee. Bl wale ese ees B16, 7 
methane CeHsN:NCHs 
21485!|— benzene I- 3 2 Ya BD SON ea co esatley Sey lore R VME ol  s cre tars wowed ts hopay fa aq Reravetteret aeacielf orcs] teceyay| eral [ieae¥et| Ce taser seca aa | aoa 
naphthalene a S—ww—C_a 
5 6 8’ x » 5! 
Be 6’ 
2a1485?/— benzene 2- 2 lV 8 pA 1 Roe ites ee een, | ire DA Ae Come PORE RA emie rie: Gary ae cet (rare) Senn ara gears ice an gg SS 
hthalene “4 , 
ny eae eG 
4 6 3/ 76! 
5 4!" 5° 
21486 |—,benzene 1- Yellow AB. CisHisNs. See —_‘|247.30|red pl (al) 102—4) 2. ee aleres tet eras My |p pets ie 
naphthalene, 2’- | 21485! : 
amino- 
2 
21487 |—,—,4’-amino-.. . |Naphthyl red. CieHisN3. 247,30 redoMt (dilval) yet] 26-525% alae enver|ertecnie deiner ete s|s > [Pascua sear B16?, 186 
Se al485! nd (dil al) 
21488 |———hydro- —_|CisHusNo. HCl. See 014851. ...|283.77|gr nd, pr (al 204-6 —|.........|. 02.0 0e-[eeeee ee OF. c.|.-c|.. janes “BAG: 628 
chloride or aa) A 
1489 |—,—2,3-di- CisHseN:O. See a1485!...... 276.34\pa ye amor ‘125-30 |.........|..--. 0+ -[eeee eee .|to, CChs |B16?, 71 
methyl-2'- 
hydroxy- 2 
1490 |—,—,2,4-di- CisHieN20. See 01485!...... 276.34|red nd AGG ls ete ee aleetesomeea| tener WING |hSoleoaleetene fe 2c B16?, 72 
methyl-2’- 
hydroxy- 
a1491 |— —2,5-di- CisHisN2O. See a14851...... 276.34|nd (al) GOST wal date ae sc anal tebe ne I3llsen| [ool oea|sadearec’ B16, 168 
methyl-2’- 
hydroxy- 
260 
21492 |—,—,3,4-di- CisHisN20. See a1485!...... 276.34\red nd (al) TAG ce) Bale dees Als oe eeeeseall vestmeaeste ca 6 | 6 y |chl v B16, 
methyl-2’- 8° 
hydroxy- 
161, 14 
a1493 |—,benzene 2- CisHisN20. See a1485?...... 276:34\gold-red If or NGI1S6, fee ids cereetee alle ce eater 4)| |e) acetate oF. 8 eS rae B16, 143 
naphthalene, (al-chl) cre eal 
2,4-dimethyl-1’- Hae 
hydroxy- 









































wot el) I a ee ee 


For explanations, symbols and abbreviations see beginning of table. 
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aks Crystalline a ‘ Solubility 
No. Name Synonyms and Formula ’ | form, color and AS oe Density np Ref. 
int specific rotation other 
al |eth| ace] bz 
solvents 
ae * — 
Azo 
1494 |—,—,4-dimethyl- |CisHiNs. See 1458?......... .|275.36|ye-br 174) wo Ul tees. BoE RS, ee eee 4 dh PERS Fa cc B16, 321 
amino- (bz+lig) 
a1495 |—,benzene 1l- CreHioNsOs:, Seeal485!....,.. .,|838.20|\purp bLsoliin’ 2890 |e eenealle ate eee an os 6 B16', 268 
naphthalene, al-NaOH, aq alk i 
4,4’-dinitro-2- (g] aa) aa sh 
hydroxy- 
a1496 |—, benzene I- CiseHioNiOs. See a1485!...... .|338.29|red (PhNO:) 252 — COGAEA aks le oda wha seen ciececs i .|to & B16, 161 
naphthalene PhNO:s* 
4,8’-dinitro-4’- alk s 
hydroxy- ligi 
al497 |—,benzene 2- CisHioNsOs. See a14852.......|838.29]/red nd (PhNO:z |255d fw kde ee lee ee fe eee eee 6 é .|PhNOzs |B16?, 67 
naphthalene, -aa) aa é 
4,4’-dinitro-l’- 
hydroxy- 
21498 |—,—,4,5'-dinitro- |CisHioNsOs. See 014852... ... . |338.29/(bz) 210 2a5dR POR, oe eles ane s|8s s* |chl s B16, 154 
1/-hydroxy- PhNOz v 
a1499 |—,—,l’-hydroxy- |CisHwN2O. See 14852........ 248.29\nd (al) 188" 2. CURSE Cee So Lae Sia oe ee Gaver ...;conalki |B16!, 248 
a1500 |—, benzene 1- Sudan Yellow. 248,29/red-gold lf or 133—4 eS) Re, (eee s'| 8 s jligs B16?, 70 
naphthalene, 2’- | CisHizN20. See 01458! nd (al) 
hydroxy- 
a1501 |—,—,4/-hydroxy- |CisHiN2.0. See a1485!....... 248.29|\vt-br If (bz) 205-6) Bilis cals se elk eee yh vy |dil NaOH, |B16?, 67 
con sulf v 
a1502 |—,—,2’-hydroxy- |CisHiuNsOz. See al485!....... 293.29\og-red nd AO ec eee ee SL ae 5 .|al-NaOH /|B16, 70 
2-nitro- (gl aa) s* aa sh 
a1503 |—,—,2’-hydroxy- |Paranitraniline red. 293.27 |br-og pl (to) nO 9) lRnrereeea lek Moe elie ee 8 8 . |B162, 70 
4-nitro- CisHuNs0Os. See 01485! 
a1504 |—,—,2’-hydroxy- |C)sHuNsOs, See a1485!..... . . |293.27/dk brsh-red pi: oy Aa Senet: CCEA | Ga ual = i s |\dil NaOH i|B16?, 70 
4/-nitro- nd (bz) 
a1505 |—,—,3-nitro-2-  [CisHuNaOs. See al485!...... . |293.27|/og pl (to) 104~) S ieee ee eee Cees . |xyl 8 B16?, 70 
hydroxy- al-KOH 8 
to s* 
a1506 |—,—,4’/-hydroxy- |CisHuN2Os3. See a1485!....... 298-27 iog-redind (bz) N64 |v aswehue teat cnc ae cee. s* \dil KOH s*|E12B, 
2'-nitro- aas 1915 
a1507 |—,—,3-nitro-4’- |CisHiNsOs. See 21485!...... .|293.27/dk red nd (al) |242-3d |.........|........|........ 8 .|NaOH s_ /|E12B, 
hydroxy- 1762 
81508 |—,—,4’-hydroxy- |CisHuN;Os. See a1485!....... 293.27|red nd 277-00 ila RSE MOM oc, eee ./PhNOz s* |........ 
4-nitro- 
a1509 |—, benzene 2- CisHuNsOs. See a1485?.......|293.27|dk red nd (glaa)|180 |.........|........|........ Py s \aa 8) E12B, 
naphthalene, l’- 1914 
hydroxy-4’- 
nitro- 
— |Azo, benzene see Azobenzene, methyl- 
toluene 
21510 |Azo,1-naphtha- HO 249.28log-red nd (al) (187 }3=|......... s|s _|dil alk s4 |B22',694 
lene 2-pyridine, Ss dil ac s 
7 . 
2-hydroxy- Oe m—C_» 
N {> 
a1511 |Azo, 1-naphtha- O wn—€_Y—on 249: 28ler-redimd: = Pcs sally va sy prereset ee _|dil acs B22!, 694 
lene 2-pyridine, ||_ WA dil alk s 
4-hydroxy- N & 2 con sulf s 
a1512 |Azobenzene (cis), . Azobenzidine, Diphenyldi- TSBs Sct el.) OR eee. 
imide, Phenylazobenzene*, 
Sone! 2 3 
4’ —NiN—( 4 
5” Bf 6: 6 
91513 |-—(trans)..........|CyzHioNe, See a1512.........|182.22log red mel 68.5 295-7 |) 903, _|1.62667 Ais _[MeOH s_ |B16, 4 
If (al) lig 6 
a1514 |—,4-acetamido-. . |\CuHisNsO. See a1512....... .|239.27/gold ye nd (al) |144-6 ~—......---|....... |... Series B [ee eee ce ees B16?, 155 
41515 |—,2-acetamido-  |CisHi7NsO, See a1512....... .|267.32|ye nd (al-aa) [157 ~—Ss.....-.- - |........ |... s|s .|ehl s B16, 182 
4’,5-dimethyl- 
a1516 |—,4-acetamido-  |CisHi7NsO. See a1512....... .|267.32|red nd (al) WRG=—%) less sie aural An vase pee crete d/s8 chl s B16?, 179 
2’,3-dimethyl- 
al517 |—,4-acetoxy-2/-  |CisHuNzOo. See al512.. (254,20 |redahive lf (ali@8 = fit. .tre ci... BNI... |. 2. [ReRa eee. «IG TAO5 
methyl- 
91518 |—,4-acetoxy-3- — [CusHsN2Oe. See a1512.......|254.29|ye pl (dil al) |gi-2 —sif.........|........|......... a|s s |chls B16, 130 
methyl- 
21519 |—,4-acetoxy-4/- —|CisHiwN2Oz, See al512......, 254,29/og nd (al) DTSBc lsc enya rome a |. cleas lose cacen eee DLG4, 42 
methyl- 
21520 |—,2-amino-...... 2-Benzeneazoaniline, 197,23|red nd (al) BOT ee D SABER . eos cle ee Be os v B162, 147 
CwHuNs. See 01512 
a1521 |—,3-amino-...... 3-Benzeneazoaniline. 197.28|Op-yeind (path) 680) uel arenes altima ellen eee s |s|s | s |chls B16, 304 
CrHuNs. See al512 
a | 


For explanations, symbols and abbreviations see beginning of table. 
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a 
eet Grentalline s 7 Solubility 
No. Name Synonyms and Formula i form, color and an ue Density ny Ref. 
AAD specific rotation Cc other 
w | al |eth| ace] bz 
| | r at solvents 
Azobenzene 
a1522 |—,4-amino-...... 4-Benzeneazoaniline, 197.23\og mel nd (al) |127 SHSGG FF Aili oct = | ceed md d+ | gh |B s' |chl s B162, 149 
CrwHuNs. See al512 lig 6 
21523 |—,—,hydrobromide|CuHuNs. HBr, See 01512... . |278.04|bk vt DOG oo leek ele teal teehw rojas.» [lester deal ate Sel Cale) w[os.e2.++++ (B16, 307 
a1524 |—,—,hydrochloride |Ci2HuNs, HCl. See al1512....|233.71|/bl vt or pared |240 |.........]...... sh | gh|...|...]...|/HCl s* B16?, 149 
nd or pw 
(w or HCl) 
a1525 |—,4-amimo-2,2’- |CiuHisNsa. See al512......... 225.29|ye nd (lig) LAGS7) le |G Sener ie pirrecall peed mathe . |lig v B162, 180 
dimethyl- 
a1526 |—,4-amino-2,3’- |CuHisNs. See al512.........|225.29|ye-gold nd (al), !80  ~—=—‘|.........|...... 5/8 _|B162, 181 
dimethyl- ye-br (peth) 
01527 |—,4-amimo-2’,3- [CisHisNs. See al512......... 225.29|ye ta (al) LOL S=3' il: yearend etter ee pelt .|chl s B16?, 178 
dimethyl 
a1528 |\—,4-amino-2,4’- |CuHisNs. See al512......... aao-eeiyve pl (al), nds 270 Wie detss ais has BP lebyell apr e® B16, 348 
dimethyl- (lig) 
a1529 |—,4-amino-3,3/- (CiuwHisNs. See al512......... 22o.201ve pr por ndenit24 jee ee alles a ctelawtaraees . lig 8% B16, 345 
dimethyl- (lig) 
ai530 |—,4-amino-3,4’- |CiusHisNs. See al512......... 225:29\og-ye nd (lig); 1128 ok Hh eas tet cane i| 6 . |lig 6 B16!1, 322 
dimethyl- ye pl (al) 
al531 |—,4-benzoxy-4’- |4-p-Tolueneazophenol benzyl |302.38/pa ye lf (lig) LOS wal) Dia or aG Pay cto ala anes si|v v |lig s* B16. 107 
methyl- ether. CoHisN20. See 31512 
a1532 |—,3,3’-bis(di- 3,3’-Azo-bis(N,N-dimethyl- |268.37|red nd (al) WS 0 tye eeeree eens aes peta oes i|s s |lig 6 B16, 305 
methylamino)- | aniline). CisHaoNs. See al512 
01533 |—4,4/-bis(di- 4,4’-Azo-bia(N,N-dimethyl- |268.37|og nd (bz) 273 PD, 1 ilsestetneard ee ass a| 6 v |ehl v B162, 174 
methylamino)- | aniline). CisHaoNi. See 21512 
a1534 |—,4-bromo-...... CwHoBrNe. See al512....... .|261.12/og nd ree eT | co a rete ramen ee eee ijs|s|/s aR . |B162, 14 
al1535 |—,4-diacetamido-|CisHisN302. See al512....... BO9S%\redind| (lig); ver 165 (nd) 5, ain ent. an leeesre laa _|08 v B162, 179 
2,3’-dimethyl- 75 (er) 
a1536 |—,2,2’-diamino-.. |0,0’-Azodianiline. CisHi2Na. 212 25|red Ni (alior!bz)\1340 9h ces anne! eens SS ese le . |B162, 148 
See al512 gh 
a1537 |\—,2,4-diamino-...|Chrysoidine (base). CizHi2Na, |212.25)/pa ye nd (w) L175 ie |e Be Sets eet Mecenc |g | 8 s |chls B16?, 203 
See a1512. 
a1538 |—,4,4’/-diamino-..|p,p’-Azodianiline. CisHieNs. |212.25|gold ye nd (al), |249 cor |.........|....-.:¢]....0-- 6 |s v |chl v B16?, 174 
See a1512. or-ye pr (al lig 6 
or bz) 
a1539 |—,2,2’-diethoxy-. . }o-Azophenetole. CisHisN2O2. |270.32|red pr (al) 131 DEO dd Pe Vettes 2 | aha ener i/ls|s _|HCls B16, 92 
See a1512 
21540 |—,4,4’-diethoxy-..|p-Azophenetole.CisHisN2O2. |270.32|/ye-br pl 162 diame | MIKEY slr eee mil Bl s |chls B16?, 44 
See al512 yh 
a1541 |—,2,2’-dihydroxy- |o-Azophenol. CizHioN202. 214,22|gold ye pl (bz), |172 SUD nT Ll bees labia e ee Dorey 6 jconalks |B162, 33 
See al512 nd (al) 
a1541!\—,2,4-dihydroxy-.|4-Phenylazoresorcinol. Sudan |214.22|/dk red nd G10 CRW) eeu eh cree ellie ee beaten ilyvix v |chl vy B162, 80 
G. CiHiwN2O2. See 21512 (dil al) 170 (anh) aav 
a1542 |\—,3,3’-dihydroxy- |m-Azophenol, Ci2Hi0N202. 214.22 !ye If (dil al) 205 peel ok eee a etcae: rel heen ae 5 |v! v |v] 6 jalk s* B162, 37 
See al512 lig 6 
a1543 |—,4,4’-dihydroxy-| p-Azophenol. C1zH10N202.H20.|232.33|og-ye pl (dil al |216-6.5 |.........J...-.--+|....---. 6/s|]s|s | 6 jaad Bl6?, 43 
See a1512 +1w), gr (st), lig 5 
red (metast), 
ta (eth) 
21544 |—,2,4-dihydroxy-. |4-(p-Nitrophenylazo)resorci- |259.23|red (al) 190-900 "Al ne: sos all eae tN aalloosifoesteanes B16?, 81 
4/-nitro- nol. CixHeN20.. See a1512 
21545 |—,2,2’-dimethyl-.|o-Azotoluene. CuHuN>. See |210.27|dk red mel (eth)|55-6 —S|---- +--+ 1.0215 1.61808 | 1 | 8 |v v |CS2, chls |B16?, 19 
a1512 
21546 |—,3,3’-dimethyl- |m-Azotoluene. CuHuNe. See |210.27\red ne ee fee eee fer cee eee fee e ee nape ee [ere fe efecto cele cee e eee [etree ees 
(cis) a1512 
a1547 |—,—(trans)....... CuHiuN:. See al512..... 2... 210.27 |og-red orh (ee oe 1.01238 |1.6152¢6 viv Vv B16?, 20 
a1548 |—,4,4’/-dimethyl |p-Azotoluene. CuHuN2. See |210.27/deep red OS Wek a deeava Pe odacerectbevalll ettne wiancle | ovata lias ayes eral] omnes sary falas ngage eo mare eeu ute ars 
(cis) al512 
a1549 |—,—,, (trans)....... CuHuNe. See al512......... 210.27 og ye mel VAS is Boel yreeceeca ce tilleienccace |e Bovas i sis s |dilaci B16?, 21 
(peth-al) lig s 
215491|— 4-dimethyl- Butter yellow. CisHisNa. See |225.29|ye If (al) 117 Ce. Be llne Beare brorrmoths Wie |e .|Py v, acs |B16?, 151 
amino- a1512 lig 5 
a1550 |—,2,2'-dimethyl- |CisHisN20. See a1512........ 254.34|\deep red nd (al)|64 «|. w ewe fe eee eee fee ee eee viv v |lig v B16, 134 
4-ethoxy- 
a1551 |—,2,3’-dimethyl- |CisHisN2O. See a1512....... .|254.34|pr (al) rei 8 seared con loosen Enacated v 08 Vv B16, 135 
4-ethoxy- 
a1552 |—,2’,3-dimethyl- |CieHisN20. See a1512....... .|254.34/ (lig) SFE fe EO ln3 5 eechsienerl kaucrota cron.) [tr Oanoehcae sec ye lh av7 lig s* B16, 131 
4-ethoxy- 
21553 |—,2,4’-dimethyl- |CisHisN:O. See a1512........|254.34log-red pl (al) [64 Ss |... we fee ee eee fe ee ee eee V |v v |lig v B16, 135 
4-ethoxy- 
21554 |—,3,3’-dimethyl- |CisHigN20. See al1512........ 254.34\red-ye pl (al) [46-7 |. ...--...|-.+-s--s|ee--e ee viv Vv . |B16, 131 
4-ethoxy- 
21555 |—,3,4’-dimethyl- |CisHisN20. See a1512........ 254.34log-ye nd (al) |73-4 DG lasatane Wl ts cee a Nara ears le . .|os v B16, 131 
4-ethoxy- 
a ee ee ed 


For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline - b Re) 
No. Name Synonyms and Formula i * | form, color and a ac Density pee Ref. 
* specific rotation other 
| w | al jeth| ace} bz 
solvents 
4 ale Ihe mall = | = 
Azobenzene 
a1556 |—,4,5’-dimethyl- |CisHisN2O. See al512........|254.34|pa red nd (abs (43 DESH AER WES ciwiccs ie = surameeterete Fe eae (ee OP a cn acc B16, 141 
2-ethoxy- al) 
a1557 |—,2,2’-dimethyl- |CuHuN.O. See al512........|226.28)og-red pl (bz) {113 = |... sw fee ee fee eee waive Wall aren ae eee B16?, 61 
4-hydroxy- 
a1558 |—,2,3’-dimethyl- |CuHuN2O. See al512....... .|226.28/og-ye pl (bz) 106-7 EE WADA Fc clogs ote eee oes s |v v jligv B16?, 61 
4-hydroxy- 
al559 |—,2,3-dimethyl- |CuHuN2O. See al512........|/226.28)red pr (al) 132 pili tot oO AE 2-52 lnc cee i es lPs) 8 . |B162, 60 
4-hydroxy- 
a1560 |—,2,4-dimethyl- |CiuHiuN2O. See al512........|/226.28)og-ye nd 113:6-Ba Wier Oe OR. occ olin Meee Vv v |v |MeOH v_ |B16, 146 
5-hydroxy- (ig-peth) peth v 
a1561 |—,2,4’-dimethyl- |CuHuN2O. See al512........|/226.28)og-ye pr (bz) 135: hai) BE BE SUED a cle Oe ee viv v jlig 6 B16?, 62 
4-hydroxy- 
a1562 |—,3,3’-dimethyl- |CuHuN20. See al1512........|/226.28/gold-ye nd (bz) {115 jw... ee ee ele ee le ee eee viv Wo wectizcipe B16?, 60 
4-hydroxy- 
a1563 |—,3,4'-dimethyl- |CuHuN2O. See al512........|226.28)0g nd 16S eo hel OSE HEE... ah, ee . /08 Vv B16?, 60 
4-hydroxy- 
a1564 |—,3,5-dimethyl- |CuHuN2O. See al512........|226.28\dk red nd (al, 90 |.........).....2. 2). 020000. viv Vv jaav B16, 145 
2-hydroxy- lig) lig v 
a1565 |—,3,5-dimethyl- |CuHuN2O. Seeal512........ 226.28ive nd, pr (lig) (05-G.ni!) lew, 22. 22.2. lee bees 08 V B16, 145 
4-hydroxy- 
a1566 |—,4,4’-dimethyl- |CuHuN.0. See al512........|226.28|og-ye (lig) 150-1 (ie) |e bee SHEL, eda ok lig v* B16, 61 
2-hydroxy- 
al567 |—,4’,5-dimethyl- |CuHuN.O. See al512........ 226.28)red cr, ye pl 212-3: der’ jl due poste AS... eae bly v |jehl v B16?, 63 
2-hydroxy- (to) vi tos 
al569 |—,2-ethoxy-......|CiusHiusN20. See al512.... .|226:28\red'pli(peth);.W48—4, dwn mer 2E SE... eee .|08 Vv B16, 91 
or mel pr 
a1570 |—,3-ethoxy-..... . |CuHuN20. See a1512....... .|226.28|pl 63.5-4 ca. 20022 ale |. os v B16, 95 
| 
a1571 |—,4-ethoxy-...... CuHuN20. See a1512........|226.28/og nd (60-709 |77-8 325-6 1.04007 )| 50-5 53:-'|Ss a pease) ae eo eee ecieiae |oeeeee 
al) 
al572 |—,4-ethoxy-2- CisHisN20. See a1512........|240.31]og-red nd BL5 > Sl eee kote ieee eee oe ee . lig v B16, 134 
methyl- 
al573 |—,4-ethoxry-2’- CisHisN2O. See al512......../240.31]og lf (al) CS FF alas Uhh Sve A et iene oi] (is ge Slviv v |chl v B16, 105 
methyl- 
a1574 |—,4-ethory-3- CublluNsO See alGi2..:...:..\240/8iindiimel pr @beise. “US eA eS ee s|s esate B16, 130 
methyl- 
a1575 |—,4-ethoxy-3’- CisHisN2O. See a1512........ 240 3liog-red pe (ap™ 166 89 USN TS SRS oe ee eee viv Vv B16, 106 
methyl- 
a1576 |—,4-ethoxy-4/- CiwHieN2O0. See a1512....... .|/240.31|gold-ye If (al) /121-2 QR Ee Pe on elena een 8 _lehl v B16, 107 
methyl- va 
a1577 |—,2-hydroxy-. . . .|o-Phenylazophenol. 198.23/og-red nd (eth) |82.5-3  |......... 3|s|s |. _|o8 8 B16, 32 
CwHwNe). See al512 dil alk s 
a1578 |—,— benzoate... ..|CisHiusN2D2. See al512....... 302.34\/og nd (lig) 93 Dee in i s |lig s* B16, 91 
al579 |—,3-hydroxy-... .|m-Phenylazophenol.. 193; 23|\vexndi(w, Be), WSU6iG=7 sek ken leas o> ne chees sees i|s!|s/!s|s (dilalkks (|Bl6, 94 
CiwHi0N20. See a1512 pr (bz) | } lig 5 
a1580 |—,— acetate. .....|CisHi2N2O2. See a1512...... .|240.26|og-pl (peth) 67.5 ah Ie ...|peth s* Bl6, 95 
a1581 |—,—,benzoate..... CisHuN2O2. See al512....... 302.34 |og-red nd (peth) |91.5-2 Ale ..|/peth s* B16, 95 
1582 |—,4-hydroxy-.. . .|p-Phenylazophenol. 198.23|ye lf (bz) 154.5-5.6.|220-809 fen. 2. -afee neuro ilviv _jcon sulfs |B16?, 38 
CieHioN20, See al512 
dd | 
a1583 |—,—,acetate. .....|CysHiz2N2O2, See al512.. . |240,26]og If (al), nd 89 > SEOs that... squi¥s itaiaereeese gh . lig s* B16', 236 
(al, lig) 
a1584 |—,—, benzoate... . .|\CisHusN2O2. See al512.. . |302.34]og-ye nd (al, 138 Sls .|to v lig s* |B162, 41 
lig), ye-red pr sh | sh 
(eth, al) lf (al) 
41585 |—,4-hydroxy-2/-  |CuHuN2O», See al512.. . |242,28|0g 16) Pier ee Sars res ite eee divis .|B16, 135 
methoxy-2- 
methyl- 
a1586 py aaenee CiuHuN sO», See al512....... 240. o8logredipl (dilabiasS: Me ees tal eee ee viv v .|B16, 131 
methoxy- 
methyl- 
a1587 |—,2-hydroxy-4- (CisHwN.O. See al5l2...... |212,25/red pl (lig) sp a (geet 2, > Vv vy | v |chl v ligs |/B161, 241 
methyl- 
a1588 |—,—,benzoate... . . |CooHisN2O2. See a1512.......|316.36log-ye nd (lig) [98 — |.........]........ |... Nee v |MeOH 5 |B16!, 241 
01589 |—,2-hydroxy-5-  |CisHiwN2O. See a1512....... ./212.25/og-ye If (bz, 107-9 mtb Pap Seo asl noe viv 8 . |B162, 62 
methyl- bz-lig), gold lf 
(w-al) 
a1590 eae te CisHi2N2O, See al512........|212,25)ye nd (lig) TOO Bi ire ae Si rae evs errr viv v |chl v B16?, 61 
methyl- 
a1591  aekctepen eel CisHisN2O. See a1512......../212.25|red pl or If (bz-|107-8 = |... ..... Jee e ec leneseee viv v |chl v lig 6 |B162, 4) 
methyl- lig), og-ye 
nd (bz) 
al592 — 4-hydroxy-3-  |CisHwN20. See a1512....... ./212,25]gold-ye If or nd |128-30 |.........]........].....00. yl y v |chl v ligs |B162, 59 
methyl- 5h 
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For explanations, symbols and abbreviations see beginning of table. 
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Ae Crystalline Solubility 
No. Name Synonyms and Formula ass form, color and Ree ne Density np Ref. 
specific rotation other 
w | al jeth/ace! bz eters 
ft aor } 
Azobenzene 
a1593 |—,—,benzoate... . . |\CooHisN2O2. See al512....... 316.36|yve nd BROS visa sty MG tres Gieees 6/viv .|ehl v B16, 130 
yh 
a1594 |\—,4-hydroxy-3’- /CisHwN2O. See al513........|212.25|ye pl (al), pr ig YS Jem w LNIChROICs Cicheais on AAO Ne ar ct: s'/...|...| 8 lig 6 B16?, 41 
methyl- (bz-lig) 
a1595 |—,4-hydroxy-4’- (C)sHi2N20, See al513......../212.25log-red mel, ye {152 fw ce ee ee cle we eee elec ee eaee silviv Vv . |B162, 42 
methyl- (Na2COs sol 
or bz-lig), og- 
ye (bz-lig) 
a1596 |—,—benzoate.... . |CooHisN2O2. See al513....... SI6S6jogwred pr (bs), (TBO! 5 Oki. eeu re eee gota eo s* |lig sh B16', 237 
redsh ye nd 
(lig) 
a1597 |—,2-methoxy-... . |CisHizN20. See a1513....... .|212.26/og-red nd (dil al) |40-1 LOS 7s GINO 2S ca0il param sh |...]...]... los v B162, 33 
a1598 |\—,3-methoxy-....|CisHi2N20. See al1513....... .|212.26)og-red pl SZb=S DOS HGiOLe |e tperaversiatel| shanties . |08 Vv B16, 95 
(MeOH) MeOH s* 
a1599 |—,4-methory-... . |\CisHi2N20. See a1513........ 212.26 /og-red pl, lf 64 340 ur eon Mo BEN rternllla ars eneetOR ey: B162, 40 
(al), (peth) 
a1600 |—,4-methoxy-4’- |CisHiuuN20. See a1513....... .|226.28/og-ye pr (al) TORT 4 eck oo tellnatesrsre cola uname gh . 08 8 B161, 236 
methyl- 
al601 |—,4-nitro-....... CisHaN3O02. See a1513....... .|/227.22/1f, nd (al, lig) S45"  Tilescanee trellis herue wm oils tances ..| 88 }...] 8 | 8 |chls B16’, 17 
al1602 |—,4-phenyl- 4-Anilineazobenzene. 273.34\ye pl or pr SO PMN ReiererceiNanetd aa sels ata mets : a hea Na . lig v B16, 314 
amino- CisHisNs. See 21513 
a1603 |\—,2,3,4-triamino-|Bismark’s brown. bp feb fl (Sue ihe ree eee gener NAS UB Willie ens de orale ct atato etal ooretieteeries i|jviv .|B16, 386 
Ci2HisNa. See a1513 
al1604 2-Azobenzene- o-Phenylazobenzoic acid. '226;24og-red' nd or pl j97—8° * “MISTI Saale eee alle etares Allen v laa v B162, 97 
carboxylic acid HOoc 
AS 
Qe) 
al1605 3-Azobenzene- m-Phenylazobenzoic acid. 226.24|og-red pl (w) FORD at [isco ecard te fall easvecee eur lars creme hi) s iv v |chl v B16, 229 
carboxylic acid COoH lig 6 
Bis 2°37 
4’ —NeN— 4 
5’ 6" 6 5 
al606 |4-Azobenzene- p-Phenylazobenzoic acid. 226:24lrea pl. or IE (al) (248.5-O.5 Ne weal: gs area bere oe ee sil s s’ |lchl s B16?, 98 
carboxylic acid ¢_Y-x x—¢_)—CO.H aa s' lig 6 
al607 |3-Azobenzene- CisHioN203. See al605....... 242.24\nd (bz) D2 Odie WAR ee Pearce Salledeaee axe collars a vote coe eell eects lear al eee esol tee eae npn ot Een aeons 
carboxylic acid, 
4-hydroxy- 
al608 |—,4-hydroxy-2’- |CisHsNiOs. See a1605....... .|287.09)br-red cr 27S | Wants naan Balin eaca y oae wll eee Stes 5 | 8 .|ehl 6 B16?, 101 
nitro- 
al609 |—,4-hydroxy-3’- |CisHsN20s. See al605........|287.09|red br nd (al) (237 ~— J... Jee eee eee eee 1 oe Ne v |chl v B16?, 101 
nitro- aav 
al610 |—,4-hydroxy-4'- |CisHsN0s. See a1605....... . |287.09|og-br nd (dil aa)|253-4d_ sf... .... |e 0 eee fee eee v .|to s* B16?, 101 
nitro- aav 
al611 |—,3’-sulfo-....... CisHioN20sS. See al605...... 306.31}ye lf (al) Ware a nctebegaucipitios teeveral lea oasis, ices 2 Vuloe jw .|B16, 268 
— |2-Azobenzene- see Methyl red 
carboxylic acid, 
4'-dimethyl- 
amino- 
al612 2,2’-Azobenzene- |o-Azobenzoic acid. OLA vermnd.(al) i Meeo—-orb: 0 il renemttercoca4 cnet< asersiater|ehsteairenste | gs |v Te ertccnexcterrens B16!, 287 
dicarboxylic acid cos cor vh 
a 
Sam 
Le 
HO2C 
21613 |3,3’-Azobenzene- |m-Azobenzoic acid. 270.24\ye nd (aa) (oo Pee (Oe Weg lB aeeAA Recor |S Ie eaCRGIORD: lua = Peete es eA 62 ee dtl /o) sacdl exagucatoveReouoke B16, 233 
dicarboxylic acid|Ho2c CcO2H 
S Va 
DoS 
al614 |4,4/-Azobenzene- |p-Azobenzoic acid. 270.24\dk ye nd (al) S400 | accel tat os (lececreusceraftelliacike ccnsmarsae i Tes .josiaai* |B16, 236 
dicarboxylic acid or pk pw without 
HO2C— ¢_S—x IN— ¢_S—comn melting 
a16141/3,3/-Azobenzene- |HO8 ||. BOTS AD IRE Uae ye eefeere dene ttl edesepa ala ecuie4| K-nucoacalto tect il ade otaers Goll Os cea zop8cf ese, haere | Seoyed| re cell meRA eae eaPenGR ey [te ese 
disulfonic acid peer gaa 
4’ —N :N— 4 
5! er! 6 5 
al615 |—,diamide........ Ci2HizNsOuSe. See a1614!..... 340.39|lye cr (al) DOO GEE © ealertts rarest cm eavsonsal| re eon ee CUS Sede asic aes eee ec) B16, 268 
a1616 |—,dichloride....... CuxHsChN20482. See 216141... |379.26|red nd (eth) TG Bi bodcacongllnoeaen Ian octciens Cle eto a lal o.ccilbs a monustacitia B16, 268 
a1617 |—,diethyl ester... . |CisHisN206S2. See a1614!..... 398.47|gold-ye nd 1) pave Gondor Sete onl teen oe Salva N, B16, 268 
(eth) 





























For explanations, symbols and abbreviations see beginning of table. 


C-137 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 






























































; Solubility 
Mol. Crystalline ma bp 
No. Name Synonyms and Formula a form, color and °C i al Density np Ref. 
* Ispecific rotation other 
w | al /eth|ace| bz 
solvents 
3,4’-Azobenzenesulfonic acid 
a16171|3,4’-Azobenzene- 8098t|BS2 BB) as sire.5 pose: eR bev eycar ave save o-g/| PRO She ecco oval llek) ot oe atices/cmutstrs ete SET | ty EPs eve eet arene ca) Nose eae tote | fom eae ara 
disulfonic acid 3’ 2’ 2 3/7 
Oss aad) —nin—_4 
ESN Kil 67h5 
a1618 |—,diamide........ CisHizNsOuSz. See 21617)... . .|340.39]ye nd (al) 25S ho Se rR re ae eal eee CJ bel dels Ice a| ks eal Wea Sccactoncearmenve. B16, 279 
a1619 |—,dichloride....... Ci2HsClzN2Ou8e. See 016171, . .|379.26/red nd (eth, CS2)/123-5 |... .- |... eee fee ee dh | d*| s* CS: s* B16, 279 
a16191/4,4’-Azobenzene- BAD Bik aye R cheese ace |e te ee ce itt gees ba eevee eae Pe ape lak | eon eee ace ee 
disulfonic acid 3’ 2! PRS} 
HO38- ‘N‘iN- 804H 
BAG 65 
a1620 |—,diamide....... . |CizHizN«OuSe. See 216191... . . /340.38]/og nd 12d) seers lore eens aces 8] | i i |.....-....|B16, 280 
al621 |—,dichloride....... CrHsChN2O0iSe. See 21619)... |379.26|br-red nd 1 heals hsbc tet es te trea Et inc ti dé|ah| 6 v |chl v B16, 280 
(eth, bz) sh 
a1622 |3,3’/-Azobenzene- |CysHi2ClaN2OuS». See 21641’. .|407.31/deep red (bz) [194 |.........)........|........ GEL GR os|ecol BY excuses One a 
disulfonic acid, 
4,4’-dimethyl-, 
dichloride 
a1622!|— 6 ,6’-dimethyl, |CuHi2CleN20.82. See 21614! .. |407.31}red pr (bz, +2) [220  |.........|........)........ d’t|da| 6 BS: eee B16, 285 
dichloride 
a1623 |4,4’-Azobenzene- |CuHisNsOu8e. See a1619!.... . |368.45|pl(N Hs) > 250 on wel ley-cac RSG RE Fs, als cil seeoemetete 6 NHs v B16, 284 
disulfonic acid, 
2,2’-dimethyl-, | 
diamide 
a1624 |—,—,dichloride. .. .|CisHizCleN20.S2 See a16191. .|407.31|deep red nd (bz)|218  ~=—Ss|......... |... ..... |... ee d’|d‘/s | VA |... sae = | BG, 284 
21626 |3,3’-Azobenzene- |Cy2H2BreCl2N20.82. 852.71\vt pl (bz) POPs Nek areas ck ee oer ee d 6 6 .|B16, 269 
disulfonic acid, | See al614! sh 
2,2’,4,4’,6,6'- 
hexabromo-, 
dichloride 
21627 |—,4,4’,6,6’~ CrHiBruChN20.82. 694.85|red nd (bz) PE PS Saale sachs tal er, SO er d|{d‘| 6 5a Once racic B16, 269 
tetrabromo-, See al614! 
dichloride 
21628 |4,4’-Azobenzene- |CieHeOsN2BriSz. See 216191, ..|657.96]ye-br If (bz) 71k SY a (ae, | [Pe ne ne Re d4|ds| 6 v .|B16, 281 
disulfonic acid, 
2,2’,6,6’- 
tetrabromo-, 
21629 |4-Azobenzene- 4-Phenylazobenzenesulfonic |262.29]og-red pl 197 (EES whic aeons alt eee BS eels thesis pana ase mara B16?, 115 
sulfonic acid acid* (w+3) vA | 
3 2t omens ie 
4’ —N :N— —803H 
Bur GF 6rd 
21630 |4-Azobenzene- = |CwH»ClN2028. See a1629..... Z80\7eiogcredimdior” SQ | ln wwek voe|eeanmenntons dae i|s sh . |B16, 272 
sulfonic acid, pl (bz) 
chloride 
al631 |—,4’-chloro-...... Ci2HoClN2038, See a1629..... 296.73|br nd (w) TASH a lh cv pacth at. neta keaerteok Wace ste .. |B16, 271 
a1632 |—,—,amide....... Ci2HiCINsO2S. See 21629... .|295.75|ye-br pr (al) (211 &#&|......... 8 | 6 . |B16, 272 
s* 
1633 |—,—,chloride..... . CuHsChN2028. See a1629....|315.18|red pr (eth) 130 —........ Jd] a || B16, 272 
— |2-Azobenzene- see Methyl orange 
sulfonic acid, 4/- 
dimethylamino-, 
sodium salt 
21634 |3-Azobenzene- HO 803H|306,30|red If B70) Ui cntanteactalsiae se Soto lS Oe vivlji .|HCl 6 B16, 267 
sulfonic acid, aS Zo 
4'-formyl-3’- ocu—¢ \—nin— 
hydroxy- a 
21635 |4-Azobenzene- CreHiN20iS. See 21629...... 278.29|ye red pr 200d. PME Pe here iee 6 oo cl eee s|vs| 6 . |B16, 115 
sulfonic acid, (dil al), 
4'-hydroxy- amor (w) 
21636 |3-Azobenzene- a pon 323.29|gold-ye pr (dil |116(+w),|.........|....-.eelecececvee Pak oe | steeiinrh leceeclexies, cee B16, 267 
sulfonic acid, HCl+w) 235d 
4'-hydroxy- no—¢ \—n:n— anh 
3’-nitro- ay, 
a1637 |4-Azobenzene- CisHuCIN2028. See 01629... , |294.76/red pr (bz) EROS ei Flee oe ahus cg lea sare hae .|d4| da} v s* |chl v B16, 272 
sulfonic acid, 
4’-methyl-, 
chloride 
— |Azobenzoic acid. . |see Azobenzenedicarboxylic 
acid 
81638 |p,p'-Azobiphenyl , | Di-p-xenyldiimide. 834.24 0g-red. 1f"(bx)ie 1256) 99) 7 Hen secattratine<-oteciniles cakenor i) elie con sulfs |B16?, 27 
O-O--O-O p: 
ee ee ee ee | | 


For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
























































Mol Crystalline es b Solubility 
No. Name Synonyms and Formula a | form, color and rat a Density np “| Ref. 
* |specific rotation 4 ; other 
w | al Jeth/ ace} bz 
solvents 
Azodicarboxylic acid 
a1639 |Azodicarboxylic |Azobisformamide. 116.08)og nd (w) TSOMAd: ens nscsoaeessergi|fevaterabh ates emus Meee i i r) 08 i B3?, 99 
acid, diamide Azodicarbonamide. 
HoNCON :NCONH:2 
al1640 |—,diethyl ester... . |C2HsO2x2CN:NCO:CeHs...... .|174.16/og-ye See SHROGRES  Hitttawewsh vss ill ye ulaell S25 OS 
al641 |Azomethane Dimethyldiazene, 58.08|col or pa ye gas|—78 Ca MS eat RICOLAS SCR Ie serie 
(trans) Dimethyldiimide, 
CH3N:NCHs 
al1642 |—,hexafluoro-....|/FsCN:NCF3.... ' 166.03)pa grsh gas —133 ee Oils perc chat Mena co eee BN fener’ 5 gore lta -aTell coreosrar orice a Pa ote ane 
al643 |1,1’-Azo- Dj-a-naphthyldiimide, 282.35\red nd (gl aa) |190 Crlole 0 i SANDS anita |ackoe i| 6 s | v jcon sulfs |B16?2, 26 
naphthalene niile O-s 2 3 AmOH s 
ard S—nxin— 4 aa sh 
BIC” 8! acs 
1 P Gtry? FO 
al644 /1,2’-Azo- N —xin—fY 282.35\red nd brif(ga) 1445) |e cc cas ave | ateneopemnallien Apeeeeees i|s s jcon sulfs |E12B, 
naphthalene ee : (136) aav 936 
SA « s 
al645 |2,2’,Azo- |Di-8-naphthyldiimide....... . |282.35 red lf (bz), og-ye|208 Frc  Miiewalll ote, cubaettr me (tected etter te Ook 6 |con sulfs |E12B, 
naphthalene Eonsee) nd (chl, al) s* | chl 84 936 
al646 1,1’-Azo- |\CooHisNs. See al643......... 297.36|red-br nd of Ny gaa | ore lice eee eens cree ol Gel) OD Oj ee rae-edapnstapsll cenereeetees 
naphthalene, gr lustre 
4-amino- 
— |Azophenol.......\see Azobenzene, dihydroxy- 
— |Azotoluene... see Azobenzene, dimethyl- 
al647 |Azoxybenzene (cis), 3 9 9’ 3 18-23 ee ete cheers) 87 mA sa roners! VG6Can ||1/63320° WE cea lher | sell act aeeterceeene ee eae 
4 SS 4’ 
5 6 + 5 6 
al648 |—,(trans)......... CywHwN20. See al647........ 198.23)lt ye rh 36 d 1.159%, 1.65220 me) SAL aie . {lig v B162, 313 
a1649 |—,4-bromo-...... GicHeBrNcO: See al647.-..... 277.13|deep ye pl Wee Wit th eee tenes 14138 y- | Eeeee i]s s' [MeOH s* |B162,315 
a1650 |—,2.2/-dimethoxy-|CyHuN2Os. See al647....... 258.27|ye-og SW gl yieest teres elneeet: aan Reuter vy |v|v|v |MeOH s', |B16, 635 
pr(MeOH) chl v 
a1651 |—,3,3’-dimethoxy-|CyHuNOs. See al647....... 258.27\ye (al) 51 ARNG eee aes SEH sh | gh . |B162, 325 
a1652 |—,4,4’-dimethoxy-|CyHuN20s. See al647....... 258.27|ye me OHS (CARE? ~ raacsonelfloseudsc sh Fi eae a B16?, 326 
a1653 |2,2’-Azoxyben- o-Azoxybenzoic acid. 286,25\pa ye tel preris254. Mace cists calle nee caret allie seer sade 5 | s*| 5 | 84 | 6 Ichl 6 B162, 335 
zenedicarboxylic coon Py s aa sh 
acid lig 6 
—nin— S 
vane 
g CO2H 
al654 |3,3’-Azoxyben- HOsC co2H|286.25|pa ye nd or S102 20d sl eae mar alle oe nee tases ee i 6 . |B161, 388 
zenedicarboxylic SS lf (gl aa) 
acid —NeN—— 
a 
fo) 
i i i : B16?, 336 
21655 |4,4'-Azoxy ben- nor1e—€_—on—€_)—comt 286.25\ye amor pw DAO 7 welinceecte ht eellmeteonlio teen eee near pe aie |) ot me ’ a 
zenedicar- Lt == 
boxylic acid ° 
— |Azoxybenzoic acid |see Azoxybenzenedi- 
carboxylic acid 
a1656 |1,1/-Azo- CwHTN(O):NCwH7.....-..- 298 sh lyecor red orhy, (127 waste lia cece uel soe oan |e eee i|st| 5 .|con sulf s eee i 
xynaphthalene pl (al) mee 
a1657 |2,2’-Azo- CHEN (0) -NCwH? Pe aens pucr: 298.35|ye or red nd GL lee evened n cee lec pene i | .6)| 6 s |chls arate 
xynaphthalene (al, gl aa) MeOH 6 
21658 |Azulene..........| 78 } 128.17|bl or grsh-bk pl|98.5-9 |270d = ........]....-... i | st lacs E12A, 
SD Ou 115-351 os 8 421 
=JIN\ 
5 4.3 
a1659 |—,1,3,5-trinitro- |CisHiuNsOc. See al658....... 341.28/br nd TWGYs omy Gehl rape ects ce lloscecraany [Mortmpyn ase FA dl (oe ON | ce er dese l eare ae oc 
20 
al660 |—,1,4-dimethyl- |Guaiazulene. 198.31|bl-vt pl (al) Ch less a necotaeeee one OL978iG lesen sil s .|AcOEt 8 ane 
1-isopropyl- CisHis. See 21658 
20 5 
al661 |—,1,5-dimethyl- |Chamazulene. TOSISL bl ae ee carn 16112 O9S8Siq0 jn eeeaat i | slog A peas s |B52, 474 
8-isopropyl- CisHis. See a1658 : peth s Lia 
21662 |—,4,8-dimethyl- /Vetivazulene. 198.3l|red-vt nd (al) {31.5-2 T40=602 Wile erate | leprae 8 3 oe 
2-isopropyl- CisHis. See 21658 
21 F 
a1663 |—,A‘-Octahydro- |trans-Bicyclo-(5.3.0)-A?- AS GDA eres esac necct) dors: latmews Conran 63.58 0.89964 |........ Tales .|aa 8 ea 


For explanations, symbols and abbreviations see beginning of table. 
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bl 


b2 


b3 
b4 


b5 


b6 


b7 


b8 


bg 


b10 


bil 


b12 


b13 


bl4 


b15 


b16 


b17 
b18 


b19 


b20 


Name 


Baeyer’s acid 
Baeyer’s acid..... 


Baicalin.......... 
BALL ely scsi 


Bandrowski’s 
base 


H2N 


Banthine bromide 
Barbital.......... 


Barbituric acid... 


—,5-allyl-5-butyl- 

—,5-allyl-5(2- 
cyclopenten- 
l-yl)- 


—,5-allyl-5- 
isobutyl- 
—,5-allyl-5- 
isopropyl-l- 
methyl- 
—,5-allyl-5- 
phenyl- 
—,5-amino-...... 


—,5-benzylidene- 


—,5(2-bromoallyl)- 
5-isopropyl- 

—,5(l-cyclo- 
hexenyl)-5-ethyl- 


—,5,5-diallyl-..... 
—,5,5-dibromo-. , 
—,5,5-diethyl..... 


—,5,5-diethyl-1- 
methyl 
—,5,5-dipropyl-... 


—,5-ethyl-5-hexyl- 

—,5-ethyl-5- 
isopropyl- 

—,5-ethyl-5(2- 
methyl-allyl)- 
2-thio- 


—,5-ethyl-5(3- 
methylbutyl)=+ 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


see 2-Naphthalenesulfonic 
acid, 7-amino- 

see Flavone, 5, 6, 7-tri- 
hydroxy- 

see 1-Propanol, 
2,3-dimercapto- 

1,4-Benzoquinonebis(2,5- 
diaminoanil). 





me = 
C=O) 
Ya SS. 


NH2 





NH2 


see Methantheline bromide 

see Barbituric acid, 
5,5-diethyl- 

Pyrimidinetroine. 


CuHieN203. See b2 


te) = 
LYS 
Bee Sa Ne 


NS 
aN \Q CH2CH:CH2 
fo) 


Sandoptal. CuHisN20sz. See b3 


CnHieN20s. See b2.......... 


CisHi2N20s. See b2.......... 


Uramil. C4HsN 303. See b2... 


o 
un—@ 
o=( >= cucerts 
HN— 
NS 
o 


Propallylonal, Nostal. 
CioHisBrN2O3. See b2 
Cyclobarbital, 


PENG 
oO 


Allobarbitone. Curral, Dial. 
CioHw2N20s. See b2 
Dibromin, 
C4H2BroN2Os. See b2 
Barbital. Barbitone, Veronal, 
CaHi2N2Os. See b2 
CoHuN20s. See b2.......... 


Proponal. Propytal. 
CioHi6N20s. See b2 

CizHaoN2Os, See b2.......... 

Irpal. Probarbital, 
CoHuN20s. See b2 


° 
VA 


C2H5 


~—\\ cmec(cns) :cH2 
° 


Amobarbital. Amytal. 
CuHisN20s. See b2 








224.26 


224.26 


244.25 


Crystalline 
form, color and 
specific rotation 


Mol. 
wt. 


318.38]/dk red or br lf 


128.09|rh pr (w*+2) 


224.26 
234.25 


143.10|If (w') 


216.20|pr (Aa) 


289,14 


236.27|If (wa) 


208.22/1f (w) 


285.89|pl (MeOH-bz) 
lf (dil HNOs) 

184,20)mel, tel, rh, 
bipym 

198.22|nd 

SLA 2B is Saute «+ tvendto 

ASO BOl rarduseicacuete 

198.13|nd 

226,29 


226,28/1f (w) 








m.p. 
te; 


238 


248 


128 
139-40 


181 


176.4 





b.p. 
AG) 


260d 





Density 





np 


gh 


gh 


yer 


5A 


sh 








gh 


gh 





Solubility 





Vv 





od ee 





other 
solvents 


-|08 6 


dil HCl s 


chl 6 aa v 


. |dil alk s 


aa 6 


.|dil alk s 











Ref. 








B13?2, 146 


B24?, 267 


B24?, 292 


B24?, 292 


- |B25', 704 


B242, 299 


B24?, 291 


B24?, 294 


- |B242, 293 


B24? , 272 


B24), 279 


. B24, 281 


B24?, 286 


B24?, 288 


. |B242, 284 


- |B242, 286 





i rr rr a re rr ee a ee | 


For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


























: aa Crystalline A Solubility 
No. Name Synonyms and Formula an | form, color and me a Density np Ref. 
* Ispecific rotation ; other 
w | al jeth| ace} bz 
solvents 
Barbituric acid 
b22 |—,5-ethyl-1l- Mephobarbital. Prominal. Bath uil caret care Rtv iarem tthe LEGS 7 Wietedey shoes eee eae cts.allheviesn coe aces d5/v] 6 ORL teh edt cai saga 0 
methyl-5- CisHaN2Oa, See b2 gh 
phenyl- 
b23 |—,5-ethyl-5- CuHisN20s. See b2.......... BAG 28 | teas RRS sa0; 057s S5H—6) kis, sane Bl bis ost4ye |lios e rmeuanata EL Se Wve . |ehl B242 , 286 
pentyl- gh 
b23!|\—,5-ethyl-5(2- Nembutal. Pentobarbital. 226.28|nd (w) SOs Abietacatecnnceilicumetecverve liens tee siete 5|s/8 . |B242, 287 
pentyl) CuHisN20s, See b2 
b24 |—,5-ethyl-5(1- Eldoral. BAQGAS | rns e Rion cere aoa so UlPreneeAcet a tamer a aoninenta CHW ES 83 i . |C36,3160 
pyperidyl)- rey gh 
aC om 
o=< aN 
BSR O 
° 
b25 |—,5-ethyl-5- Luminal, Phenobarbital . Bee ec xiturg aka rat WS6=0 Manchest iehinceen i) ss . |B242, 297 
phenyl- CisHi2N20s. See b2 (unst) gh 
175.3 
26) =5 (o-farkaryl= P 222.22|ye pl SO ROGIE Mate ieee etiam et meee: Pil cit ea eal Sees ese B27, 607 
idene)-2-thio- a fo} 
HN—C et, 
SK PoE | 
HNC —— 
° 
b27 |—,5-hydroxy-..... Dialuric acid. CsaHsN2O,. 144.09|tetr DOSE Pe core uaelieritete alata sits 6 . |B252, 61 
See b2 214-5 vh 
(+w) 
b28 |—,5-methyl-5- Rutonal. CuHiN20s. See b2../218.21].............. 22.0 geal ls seers A lier cheno rere Teg ies alk 8 B24?, 296 
phenyl- 
b29 |—,5-nitro-....... Diliturice acid. C1HaN20s 173.09/pr, lf(w+3) PSO=1. Vth Sane trethe au ncillev aencwuncut hl Bil oT TNO SALA eee ee ene B24?, 273 
See b2 
b30 |—,5(2-phenyl- CrHwN2Os3. See b2.......... Do ee el eea eehere sess ees QI2=S. | ablbeccrtae Samana | sahsparena tan apices é1v . |B242, 296 
ethyl)- 
b31 |—,2-thio-........ ° 144.15|If (w) DEG) Uta cea ccsiorted| eeeiabes tccecs orl loves a eatoneeee 6/8 .|dil alk s B242, 275 
see!’ sh dil HCl s 
5 
e$ 
o 
— |Batyl alcohol.... .|see Glycerol, l-octadecyl 
ether 
b32 |Bebeerine(d).....|Chondrodendrin. 594.68 [a]p +297 (EDINA ge cll eres eeccngees| le tepreary cee v .|chl v B272, 896 
CH3 HO OCH’ 
ae SSEUe 161 
Son OS (os 
a CH2— 
\ Y 4@) Che: 
oO x 
CH30 Ua CHa 
HO 
BSS EO). ease .|Curine, CasHsgN2Oc......... .|594.68)pr, nd [als PIAS COSY MIR a eet Oneeee erica feet Ne EER a or 6| 6] 61/8] 8 |chls B27?2, 896 
(+bz), h 12 
328 (Py) 159-63 8 ee 
[aly —298(al) | (+al) 
— |Behenic acid..... see Docosanoic acid 
— |Behenolic acid. . .|see 13-Docosynoic acid 
b35 |Benzaldehyde... .|Benzenecarbonal*. TOC Qo ats ntace ate rarnovn —55.6, 178, 1760 1.04157 |1.546320 | 6 | © | © .lliq NHss |BT72, 145 
Benzenecarboxaldehyde. —56.9 lig v 
3. 2 
4 —cHO 
5G 
b36 |—,azine...........|Dibenzalhydrazine. 208.26\ye CEI me | cero c-cieaty| (tote o omer Potton. ae X86") 62 as) chives B72, 171 
CeHsCH:NN :CHCeHs 
b37 |—,diacetate....... Benzylidene diacetate. 208.21|pl (eth) 45-6 220750 HLT 20 | ereasespeceas viv . |B92, 161 
CeHsC H (O2CCHa)2 
b38 |—,hydrazone...... CeHsCHiNNHo.... 2.2000 on 120.15/lf 16 HAQUIS . iccvsaien anal semmannenies dis .|B72, 171 
b39 |—,imide, N-ethyl-..|N-Benzalethylamine. ES ALG erent, stereginebetrrn aks. cte states? 195779 OOH  havodwas LES el Bohl evecal lacie cncerenren ee ce Am ae 
146 
CeNsCH:NC2Hs <r 
b40 |—,—,N-methyl-. . .|N-Benzalmethylamine. TOM Gee ka rea er ee hemlet oth oir 180-1 0.9672, {1.55402 | 6 8 . |B72, 162 
CeHsCH:N CHa ; 
b41 |—,—,N (4-tolyl)-. . .| N-Benzal-p-toluidine. 1 AST dll eo REE 35 BOGAN NAS e gue illo gecerae i . |B122, 496 
conconn—C_Y—cr 









































For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 








No. Name Synonyms and Formula 
Benzaldehyde 
b42 |—,oxime(anti)..... anti-Benzaldoxime. 
CeHsCH:NOH 
b43 |—,—(syn).........|syn-Benzaldoxime. 
CeHsCH:NOH 
b44 |—, phenylhydrazone|CeHsCH:NNHCeHs....... 
b45 |—,2-acetamido-..|CoH»sNOz See b35......... 
b46 |—,3-acetamido. ..|CsHsNO2 See b35........... 
b47 |—,4-acetamido-..|CyH»NOz See b35..,...... 
b48 |—,2-amino-...... Anthranilaldehyde. 
C7HiNO. See b35 
b49 |—,— oxime. ...... Ee 
“a 
¢_S—cu:non 
b50 |—,3-amino-...... Cr;HiNO See b35........ 
b51 |—,—,oxime....... AS 
SS 
&_S—ca :NOH 
b52 |—,4-amino-...... CABNO See!b35.5 6. iac as 
b53 |—,—, oxime. ......|C7HiN20. See b42........... 
b54 |—,2-bromo-......|C7HsBrO. See b35....,...... 
b55 |—,—,diacetate..... ae 
te 
€_S—cu(orcens)2 
b56 |—,3-bromo-...... C7HsBrO See b35 
b57 |—,4-bromo-...... Ci;HsBrO Seeb35......... 
b58 |—,—,diacetate..... ee €_S—om (esogns): 
b59 |—,2-bromo-4- CrHsBrO2 See b35........ 
hydroxy- 
b60 |—,2-bromo-5- C7HsBrOz. See b35........2. 
hydroxy- 
b61 |—,3-bromo-2- C7HsBrOz. See b35.......... 
hydroxy- 
b62 |—,3-bromo-4- C7HsBrO:. See b35........ 
hydroxy- 
b63 |—,4-bromo-2- CriHsBrOz, See b35........ 
hydroxy- 
b64 |—,4-bromo-3- C7HsBrOz. See b35........ 
hydroxy- 
b65 |—,5-bromo-2- CrHsBrOz. See b35........ 
hydroxy- 
b66 |—,5-bromo-4- CsH7BrO3. See b35 
hydroxy-3- 
methoxy- 
b67 |—,2-chloro-...... C7rHsClO. See b35......... 
b68 |—,3-chloro-.,.... CrHiClO. See b35........% 
b69 |—,4-chloro-...... C7HsClO. See b35......... 
b70 |—,2-chloro-3- C7iHsClO:z, See b35.......... 
hydroxy- 
b71 |—,2-chloro-4- CrHsClOz, See b85.......... 
hydroxy- 
b72 |—,2-chloro-5- CrHsClO2. See b85.......... 
hydroxy- 
b73 |—,3-chloro-2- CrHsClO:, See b35.......... 
hydroxy- 
b74 |—,3-chloro-4- CrHsClOs. See b85.......0.. 
hydroxy- 
b75 |—,4-chloro-2- CrHsClO:, See b35........ 
hydroxy- 
b76 |—,4-chloro-3- CrHsClO2, See b35........ 
hydroxy- 
b77 |—,5-chloro-2- CrHsClOz See b35........ 
hydroxy- 
b78 |—,—,oxime.....;.. CrHeCINOz See b42......... 




















For explanations, symbols and abbreviations see beginning of table. 





C-142 





























; Solubility 
Mol Crystalline ap bo ; } 
t * | form, color and °C E el Density np Ref. 
W- \epecific rotation elltatllothianellbe other 
ral solvents 
121,13|nd (eth) 120.c1= Willen stan HET a veel nee, aha walle: :|| ad eee! B72, 169 
121.13)pr 34 200 1.11117 1.5908% | 6) sj}v a ll Prot Es Dio B72, 167 
196.24\nd (lig), pr BG | Renetacoeatinn tl eenapeaete cs lernn eee 6 | 6 | s*|s* jliq NHss |B152, 57 
gh 
163.18|nd (w) ZO-1 nda cameo lealdacs el weeeerer BP Yo cloves oe anos | OB! B14, 26 
163.18}pl (bz) Be Mace akatartankea: al oe avase ca analyte ane oe 6}v Plo wcaes ooo 28 
163.18 nd TBS | Rsvietelc ere Slip acerere-eectal] ates ieee Bulle lees Bille, teeeanetoe B14, 38 
121.13/lf BOAO Nraccracsie rave seed ale opal recaPoe eters 6) ¥ | ¥ s |chlsligi |B14, 21 
136.16|nd (bz) bs en (RPP oe Le REN (Ane Sa d6/viv 5 |CSe v lig 6 |B14, 24 
12a Siyeu(exists*only |V2mo «2.6 |e ts caletaaiael says ee 8 ./ac 8 B142, 21 
in solution) 
136.16/nd (bz) S8> dtodd Ba eee eae iene viv s |lig 6 B14, 28 
121.13)pl (w) i’ ee a PRA ee Cte bye eee (Rok ee no 6.1 8.058 ./ac 8 B14, 22 
136.16|}ye BAY Se a er eereorees| (Race ae ile Mite esc Jolla axe -.. (868 B14, 31 
USD!0S eas seek tore, ts, 06 08 21-2 ZBO0 bee Nae ae oreo eae sraie re rH) Wie at (Ee Vv . .|B72, 181 
PAVIA acd sab om oe [ore a a [See | eS, Cee (Pose se | skis - | BT, 181 
TER OSI Sita oe nia oe Re ene Poca e nats Poe aey Rickie wis Pas eieidroets spay Fe . -|BT72, 182 
US5.08 5. cess smut e-siee Uy Sn CRC. trae kee orto ee © cei ora By ia Vv ..|B72, 182 
287.13lye 94-5) | Laing enw hws | aarceeraneaibarsee sacs sis - |B7?2, 182 
201.03|nd (w) WOO2Gs . “WC arte tecap a met aven tes r) |: . |B82, 74 
s* 
201.03|nd (w) T3517 |e enc lioeecee | als v |chls B82, 57 
201.03/nd (dil al) BO ee ete ee teal eres en curcl| ate eae r) _jalk s,oss |B8, 54 
201.03 /lf (w) 124) 5 Ne disnaebeatell oweeroree « 6|vj}v{vis {chls lig 6 |B8, 82 
201.03|nd (dil al) i) nn Cinearners Wrord rare trades Pir, eee Ci) 5 i 8 B8, 54 
BOT OSI gece eee ‘fel Ce ole RAO ee .|chl y B82, 56 
20108ind: (al); Teeth) 905, A) dee one PR de as vos lowes Bala Ae eee sty B82, 45 
BST.OG ih: cs un arene: LOSE © ile cunandte ake i |s*| 6 6 . |B82, 286 
140.57 |nd ll 213-4760 1.24837 1.56622 é6)/s)/s 8 | on. aumes B??, 177 
140.57|pr 17-8 213-470 1.2410" |1.5650% | 5 | 8s | 8s 8 .|B72, 178 
140.57/pl 47 213-4780 [1.1964 {1.55528 | s | y | v v |CS:s aas |B72, 178 
VSO SOT liners cigiyntg exes) aa) Letee) ake vllaxe Pate ie | Ce oeie ieee ieucrereie. eke Vv chl 6 aa v 
156.57|nd (w) aaa ens peacechiins Seay io ea nee eens Vv aa vr B8, 81 
156.57|nd (w) pL Re GE eer cy Cll (EO eROEN ls BPs Gt, s . /aa Vv B82, 526 
156.57|nd (MeOH) Oe oI is:s yecreeseuxil none aca tec ee ree ee os v B8), 523 
156.57|nd (w) 139 LAOS Ve ahin GU lemee nan 6/viv . |B8, 81 
vA 
. |156.57|nd (al) 7-5 | ois chert] Pare ceeraeesi (ca arty 8 . |08 Vv 
156.57 |nd BOS itis saute tel eien auc ail eabeaae pi Bate pocaanelavestlt eg ates 
156.57|pl SHO | (laiear apa esipesrt ais oule|s sae bol vos . |B82, 45 
171,58'nd ZS | iltecesscyratebecenes| ete tite ere vasi ley een ee GPR es alistewe wens B8, 53 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


























seh Crystalline a Solubility 
No. Name Synonyms and Formula = * | form, color and Soni me Density np Ref, 
* \specific rotation : other 
w | al jeth| ace} bz 
| n a halal solvents 
Benzaldehyde 
b79 |—,5-chloro-4- CsH7ClOs See b385..........{186.60/tetr HCG. Sei liacerrestel tm evaeunets| foroceseiea HEL ee . jaa sh B82, 22 
hydroxy-3- 
methoxy- 
b80 |—,2,3-dichloro-...|C7HiChO. See b85.......... WCLOD ye kee Ghrcca.siterncs eey MOO cE ont | a) CREUE Cae T e Sell ye lh ave niel|ianee- ated te 
b81 |—,2,4-dichloro-...|C7HiChO See b35..........{175.02|pr OST Uinetckreracts teks eatictgusll eos one, gan ype fal 3) al peels .|B72, 180 
b82 |—,2,5-dichloro-...|C7HiChO See b35..........|175.02!nd (al) 57-8 Q80HBe Oy lysis ohn cml emendonates A) laws |v v |chl v B7, 237 
b83 |—,2,6-dichloro-...|C7HsChO See b35.......... 175.02|nd (lig) 70-1 Rea NO 6. (oes eee i |ar|at|...|...llig 5% BT, 237 
b84 |—,3,4-dichloro-...|C7HiChO See b35........... {175.02}... 0... ...0 00 43-4 Bae Bi ie Mazi occ. all cp SP psi epee lle cave os ogee . |B7, 238 
b85 |—,3,5-dichloro-...|C7HiChO. See b385. 2... 6... 175,02\nd or lf 65 DBD =40 U8) the aie esi eiss-/leurny arenes 6 OB wvaliae yonder oe 
b86 |—,2,4-dichloro-3- |C;HiClO2 See b35..........{191.01]...........5.. TS Ih Mea BME ce || Set nae Soom e Wgsv 2” Wkvatesss terre 
hydroxy- 
b87 |—,2,6-dichloro-3- |C7HiClO2 See b35.......... POD ie sites wtrisere qa ste NAO: 5 5B We ec abacsaterat| Pt G eteaecerel|itcasinye vate bh ae | - eetogtes 
hydroxy- 
b88 |—,3,5-dichloro-2- | C7HiClsO2 See b35.......... 191.0llye rh 1 Ta nell Ssrcnceencretcecy| nickeacnseeich oll lercmsieucieus i B8, 54 
hydroxy- 
b89 |—,—,oxime.......|C7HsOzNClz See b85........ 206.02|nd 1 O5=6 ee | ears ene tacerail vereecr tear i|vfjlv al Pace tah aR B8, 54 
b90 |—,3,5-dichloro-4- | C7HiClxO2 See b35..........|191.01}nd (chl) PSS=O: Ash viata ell Crete cvcescs allie aaeceleeye ns Velev 6 |chl 6 B8, 81 
hydroxy- lig 6 
b91 |—,4,6-dichloro-3- |C;HiClhO2 See b35.......... MEMEO Rene te anton ayere 1800) 2 ulbtesateetcles cocee Alacer saad) ave |fliaal B8!, 526 
hydroxy- 
b92 |—,2,3-diethoxy-. .|CuHuOs See b35........... MOD Qaie sme renter forse ell aeroc cece POOS TP Bl Metrerecesics Req uatarcersts s | s . .|B82, 268 
b93 |—,3,4-diethoxy-. .|Protocatechaldehyde. Sar eerelieteicas corrabeyferleciteretel tars BIS=SO 7 NE iecccruct |i trian 8 . |B8, 256 
CuHuOs See b35 
b94 |—,4-diethyl- CiiHisNO, See b35.......... 177.25\nd (w) 41 174 eee | Pertertasyene oie coaster vi|s 8 .|B142, 25 
amino- 
b95 |—,2,4-dihydroxy-. |8-Resorcylaldehyde. 138.12/nd (w) 135-6 PY Vos or tea irate rcheen| | uae ID Ciel i Seal|| ata if Ave 6 |\chl v B82, 272 
C7HsOs See b35 
b96 |—,—,oxime....... MvTENOs (SEGA 2 oo hecne se POO Als ac ccs wont ars HOD) 2 SIRS a eee ny sin Blew ACY, eee . |B82, 274 
b97 |—.2,5-dihydroxy-.|Gentisinaldehyde. 138.12|nd (bz) ae Wak eek asic nah sto etc (Eee rato. S MeN) s* |chl v B82, 276 
C7HeOs See b35 lig 6 
b98 |—,3,4-dihydroxy-. |Protocatechualdehyde. 138.12\lf (w) 1S Fo Llama Cone ||Aniicto clo eh eet Oricienn a a |b gel Semelisete| mcinaabas.a B82, 277 
C7HeO3s See b35 vh 
b99 |—,—,oxime....... CrHiNOs See b42...........|153.14/nd PAO Bil Mamie cca tone cena icra emeteterncesss |aameemiceste Val veld 6 |chl 6 B82, 285 
b100 |\—,2,6-dihydroxy- |Atranol, CsHsO3 See b35..... 1s Sy be codes Oninte eo ee DB Re nee isre mil scariest avian vil viv s* |chl v B82, 304 
4-methyl 118-9 lig s* 
(+4w) 
b101 |—,2,5-diiodo-4- CsHel2O2 See b35........... 403.94|nd VEBH=Ge 8 evats tere aboretalllereerernacsse Mik |S |e Oin |tcens! leVerel loi parcketeamtaae | patentee 
hydroxy-3- 
methoxy- 
b102 |—,2,4-dimethoxy-|CsHi00: See b35............ 166.18/nd, (al or lig) |71 165M @ — ||/Semeeeaecs|eite cere eS || 3 s jligs B82, 273 
b103 —,3.4-dimethoxy-|Veratraldehyde. CsHi00s 166.18/nd 42-3 ORI. CRO Mey tect cca éilvilv . B82, 282 
See b35 
b104 |—,2,4-dimethoxy-|CsHi004 See b35............ 182.18\nd, pl, 71 TOO=5eS0R Berto eatausneil qisscicustenets Teh ha || ae v |chl v B82, 436 
6-hydroxy- aa v 
b105 |—,2,6-dimethoxy-|CsHi001 See b35............ 182.18/pr (bz) COTU) Woh bees ihe oh bloicd leans se Mere aes ot Ian tera et eee B82, 436 
4-hydroxy- 
b106 |—,3,4-dimethoxy-|CoHi01 See b35............ PSQUB I ocr eacteaanc et 62-3 U7 7—SOB I aleve vereslnanen ere Vv v jaa v B82, 437 
5-hydroxy- lig v* 
b106!/—,3,5-dimethoxy-|Syringaldehyde. 182.18)br nd (lig) 113 1 ee Le eee (PR él wiv .| v4 |chl v aa v |B8?, 437 
4-hydroxy- CoHwO« See b35 lig 6 
b107 |—,2,4-dimethyl-. .|CsHi0. See b35............ ABALUS ee aertere hecka <. = GON — Sido) mee Miiaceie so syellfenspexevei cious Sales} Bese) ee . |B72, 240 
b108 |—,2,5-dimethyl-. . |\CoHwO: See b35......5 000... (184.18)... ba ee eee PAG =P BBE Nee ci aavavarail yg meee Will a set Gees os 8 B77, 166 
b109 |—,3,4-dimethyl-. . |CoHiO. See b35............-{184.18). 0.02.2 dee eee DSF rE! Sal ret teeravaial|(ecsrreetarstaet Beh: 18) || enxcylectene cree B72, 240 
b110 |—,3,5-dimethyl-. .|CsHi00. See b35.............|134.18}....... |9 2202 BM era e aire rately loa aka enone ES Shes! es . .|B72, 240 
blll |—,4-dimethyl- CoHuNO. See b35...........{149.19/1£ (w) 74 1 Uy fs raay fn Iece seem oie AEROS On Cee ass IP aS . |B142, 23 
amino- 
b112 |—,2,4-dinitro-... .|C7HsN2Os. See b35.......... 196.12|pr (al), pl (bz) |72 TOD = ails ro cater ey aitlee en aencar Soules s |lig 6 B7?, 205 
x 21010-20 
b113 |—,2,6-dinitro-....|C7HsN2Os. See b35.......... 196.12/lf 123 mca caoee |foross ie snot lomecpant ne si'/s|s s |chls B72, 206 
b114 |—,2-ethoxy-...... CeHwOe. See b35....- 2202.0. Et Rac, ee ee ee 20-2 BAT HOt Otten wat eee: 0 | . |BB, 43 
b115 |—,3-ethoxy-...... CsesOr Seeibsaae tee tae MSO | terete x Seay ected acer 245.57 —|1,07684 |1.5408% s|s 8 . |B8, 60 
b116 |—,4-ethoxy-......|CoH1O2. See b35............ AEOSUS|E Se. © toe = eres 13-4 255 TOSS Un eee: viv Vv .|B8, 73 
b117 |—,3-ethoxy-2- CoHwOs See b35...........- HKG 250 bj eaeore © cicicienct nen 64-5 VA of met EUR Neri perme eon enc orcr a 6 .|08 8 B8, 267 
hydroxy- 
b118 |—,3-ethoxy-4- Bourbonal, Ethylvanillin. 166.18|pl or sc (w) Pe) Wahl eee asx tre io bods lel lier atenpetiy 5 |s'| 8 s |chls B8?, 282 
hydroxy- CoHwOs. See b35 
b119 |—,4-ethoxy-2- CoHwO0s. See b35 166.18|nd (dil al) Hig) 7 baa ep pballresaunmalladmaeoc 6 v . |B8, 242 
hydroxy- 
b120 |—,5-ethoxy-2- CoHwOs. See b35............ 166.18|pr 51.5 230 dak Obl thesevcllbee cree Sale ey, .|chl v B8, 245 
hydroxy- 
b121 |—,4-ethoxy-3- CyoHw2Oz. See b35......-...-{180.21}mel pr Pike WA Dipl teae jax cttpeny| Mitts camatarav atl am aamccrame ols | s s |chls B82, 283 
methoxy- aa 8 






































a bE ee eS | ee ee ee ee Se ee ee 
For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





b122 


b123 
b124 


b125 


b126 
b127 


b128 


b129 


b131 


b132 


b133 


b134 


b135 


b136 


b137 


b138 


b139 


b140 


ee eee 


Name 


Benzaldehyde 
—,2-hydroxy-..... 


—,4-hydroxy-2- 


iodo-3-methoxy- 


—,4-hydroxy-5- 


iodo-3-methoxy- 


—,2-hydroxy-3- 
methoxy- 
—,2-hydroxy-4- 
methoxy- 
—,2-hydroxy-5- 
methoxy- 
—,3-hydroxy-4- 
methoxy- 
—,3-hydroxy-5- 
methoxy- 
—,4-hydroxy-2- 
methoxy- 
—,4-hydroxy-3- 
methoxy- 


—,—,acetate...... 


—,2-hydroxy-3- 
nitro- 

—,2-hydroxy-5- 
nitro- 


—,—,oxime....... 


—,3-hydroxy-2- 
nitro- 


—,—,oxime,...... 


—,3-hydroxy-4- 
nitro- 


—,4-hydroxy-2- 
nitro- 

— ,4-hydroxy-3- 
nitro- 


—,4-isopropyl-.. . 


—,2-methoxy-.... 


—,3-methoxy-.... 


— 4-methoxy-.... 


——OXImMe, oi. cas 


— 2-methoxy-3- 
nitro- 


—,2-methyl-..... 


—,3-methyl-..... 





Synonyms and Formula 


Salicylaldehyde. 
CiH6O2. See b35 


CiuHi2N202. See b36........ 
.|Salicylaldoxime............ 


C7HiNO2. See b42 


CreOaSeebShe..,7.2-+ +> 
CisHi2N2O2. See b36........ 
ANCrH NO. Seeb42........505 


(Or eeOa See DED i 5 hice nen 


CuHwN202. See b36........ 


2-Iodovanillin. 
CsH710s3. See b35 

5-Iodovanillin. 
CsHiIlOs See b35 
o-Vanillin. 
CsHsOs. See b35 


CeHsO03.. See 685... .6.0 5.000 


CesHsOs See b35........... 


Tsovanillin. 
CsHsOs See b35 


CsHsOx, See b36. . <6 ns a. 
CsHsOst See D3o)n-n nto 


Vanillin, CsHsOs. See b35.... 


Vanillin acetate. 
CH30 


cHscor— _—cuo 


CrHsNO« See'b85..........: 
C7HsNOu. See b35...:...... 


CrHeN2O4 See b42......... 
CrHsNO,. See b35,......... 


C7HeN204. See b42......... 
CrHsNO;. Seéb85.......... 


Cr sNO«, (See bBB. bocce sas 


CrHoN2Os. See b42......... 


Cumaldehyde. Cuminal, 
CwHwO, See b35 


o-Anisaldehyde, 
CsHsO2. See b35 


m-Anisaldehyde, 
CsHsO2 See b35 


Anisaldehyde. 
CsHsO2 See b35 


CsHvO2N. See b42........... 


CsHiNOs. See b35... 


o-Tolualdehyde. 
CsHsO0, See b35 


m-Tolualdehyde, CsHs0. 
See b35 

















For explanations, symbols and abbreviations see beginning of table. 



































Solubilit; 
Crystalline a b uv 
wt. | form, color and x ue Density np Ref. 
specific rotation other 
w | al jeth|ace} bz 
solvents 
= -|— ae 
WOO UDI ys. x icscegs nuavrancaties —1] to 197760 1.14613 1.570220 Ca (io Ja eri ir rokesl brers era B8, 31 
—10 
240.26\nd (a)) 7A ee Se RC carne IA bait fie al Meee ee cpa 6 | &|...|...] v |ehl 6, alk v|/B82, 43 
137.14|pr (bz) Bl ao EAA D sierlipall br aanaee ee 6lviv v jligi B8?, 42 
122.12|nd (w) 106 EOI BIE EAE. otcarsifiad haerere 6/8 s jligi B8?, 52 
240.26\ye pl (al) ZOD. tare Gregan al cate & frieze e.conw covet + | 8 chl 6 B81, 526 
1S TLS eeerrcara einai ia ae OO = HSS Dee SRPBITINR Dd ocomcell Sanne eae viv i |ehl dligi |B8!, 525 
122.12|nd (w) MG OM) chia Ae PO Or mle acre a\viv Gill bear B8?, 63 
gh 
240.26\ye V7}: 7c Mn meen e el Sr terest ease St A oh | v v |CCh 6 B8!, 531 
273(+w) lig 6 
273.00 verter ate, oie toaees PBBHO  Nvcensy gcc apie aa ose ae ened face Lal ri) Pea (rare! (Maree al ety penne, 2 
278,05|pa ye BE acini anes van ae E68 WO Nadal. 2a ee cor ere eee 
152.15|It ye-lt gr nd |44-5 2B5—6 | svetpicrareallcamjam mee 6lviv \CCl Vv B82, 267 
(w, lig) lig s 
L52.Ubinda(w)) or (al): 162-3: | lh ee earcunetell emer’ « aolle > ote ae S| 6.) v |lig v B8?, 272 
sh | yh 
152.15\ye 4 ST IO os ae ee ads [ines e a: Beate éiviv . B82, 276 
152.15|pl (w) 116-7 163-6 aa se [eae ie 6|s|s8s s* |chl v B82, 282 
sh aas 
152.15]. . TESS Wall Wil erieaae Beal: Pheer eee | kee ee v alk v jaa v lig 6 |B8?, 291 
152.256 (bz) ndi(w)) |EBSe foc ce ete welled oe se 5 | s*| 8 |. 6 \chls B82, 272 
lig 6 
152.15|nd (w, lig) 80-1 285 1.056 Sale WAL Se v jos v B82, 272 
va | 
194.19|nd (7 an) CHIP Cee Cormeen |e: Male ci So Wiad Walls. Sota. age cores Saat lere Senne 
| 
LG Dire dager eas aes LOOS1O!  Vicave acistavereip sary, spe: aoe 8 . |B82, 48 
HOTEL ZI eee ae ne 126, heros SaaS ALS occa cca clese tl Seed ean il nc B82, 48 
On Eee. eee) aa |e ee |) eens (eee «aN ET Styl cecil ees B82, 48 
167.12|nd or pl rT Salen, RRR Fie PR eee ol s |...|...| 9 |lig 8 B82, 58 
(bz, lig) | | 
182.14\ye nd eset Ui Ma cantlc abana nile eyere Sete flonatantare tte Reyie- elie] 2 ieee . B82, 58 
167,12|ve pl BAS fallavenin vette cl tts aad cha fccara eee gene éblviv chl s B82, 58 
lig 6 
182,14|ye nd (chl) 164 ve li.taoekes, orl belies 5 |chl s B82, 58 
167.12\ye nd 67 }éilviv Vv . | B8, 83 
167; J2iveman (al w) jW48=4 "|. oo edolieaes cumetass ce s}|s | 6 chl 6 B82, 77 
vA 
./182.14)pr or nd SO Elite ante a arte okigt ae viv 6 |ch] 6 lig 6 |B8?, 77 
Agito renee a 235-6  |0.978) |1.5301% | i | s | s . |B7?, 247 
136.15|pr 37-8 243-47 |1.1326” |1.55980 | i | s | v _|chl v Bs?, 40 
1SGuU5 eran a ue nae ee cee 230 1.11877 |1.5538% s|s  |B82, 53 
136.15), 12.5 249.570 1.1192 |1.5730% | i | © | « . |B82, 64 
151.17/nd Tih: Sr bal Rear Me a (Pe PRR TE. cl (pes a See (rere (on tHe carte eaten B8?, 69 
.}181.15)nd (w) SOOO Secs ere cincee ih sretel merertecene ij s | 8 . |B8, 57 
BOG Ie cary Aetane dere Ie ore oe 197 1.0386; |1.549% | 64] 5 | 5 . |B7, 295 
TeLO Al acion s saniocn sc: .|199 1.01894 {1.54122 | 3 | © | © .|B7, 296 
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For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline b Solubility 
No. Name Synonyms and Formula ari * | form, color and rage i Density np Ref. 
* Ispecifie rotation é other 
w | al Jeth|ace] bz 
solvents 
a —- | + ++} ae 
Benzaldehyde 
b159 |—,4-methyl-. .. . .|p-Tolualdehyde. CsHs0. OD cane aeons .}204-570 1.0194) |1.54717 | 6 | © | .|B7, 297 
See b35 
b160 |—,3,4-methyl- Piperonal. 150.14|wh-ye 37 DG TED MUNG aniea ts (iA illa sae storeavees Ba lps 905 | aeattedl tana ects . |B192, 141 
enedioxy- gh 
CET ON 
o—¢_S—cuo 
i6l =, 0xIMe. oc. CH—O\ Zeb EN wana dew aeRO op Miler. kveraye perenne pilliditicea sets 8 . |B192, 147 
o—¢_S—cu:non 
bi162 |—,2-nitro-.......|CzHsNOs. See b35........... 151.12lye 43.5-4 15623 1 28445 Ue | Pa allay Vv jos v B72, 185 
b163 |—,—,diacetate..... ee 23122 |b eet we os SOHO tfereee eee fere nese e aye. | > .|B72, 187 
€_S—cu(orcens)2 
b164 —,—,dimethyl NO2 197.20|gr-ye icheernnl Pf oes ee GS REA se 8 . |BT, 137 
acetal a 
¢_S—cx(ocm)s 
b165 |—,3-nitro-.......|C7HsNOs. See b35........... 151.12\It ye hd (w) 58 16423 1.27927 Pr CTT PCS Ce |let=sall |W) oss B7, 190 
b166 |—,—,diacetate.... ew 253.22|pr BOT a cae cue 1.393 8 os 8 B72, 192 
¢_S—cx (orc) 2 
b167 |—,—,dimethy] OoN TRE RAG) Tlie Ack Sea occa SI | be ese ice ete 162-419 DOG | lertccapatiee atte 8 . |B7, 253 
acetal AS 
€_S—cu(ocm)s 
b168 |—,4-nitro-......./CyHsNOs. See b35........... 151.12/lf, pr (w) 106 Sentra eA OOs § Ulcoxmsut etary Sul) Wal to s jlig 6 B72, 196 
b169 |—,— diacetate... .. ow—_)-—cx(o2cc)s 253.22|pr (al) 27 Sammy OT Reed ceege ae mee tec HLS a Ai 8 08 8 B72, 198 
b170 Oe eat om—(_Y—cx(ocm)s OTe 2O|ermvees ots onesie ope 28-9 ZOD OM ate tessa oie mise lederere Me cilte arallie eee hesirell) oS all eee see B?, 198 
b171 |—,pentachloro-...|\C7HC1lsO. See b35........... 278.37\nd (bz, al) 202.5 Veen ee knew eee ee |e le wea é6l|v v |CS2 v B7!, 134 
b172 |—,2,3,4,5-tetra- (C7H2ChO. See b35.......... DAS OO ems ct einteari ate 1G): Sa |e eae Vee ee AE eee tr WA lars ( nate |ineedl Ceoall hunny Aetatl (> aerooec 
chloro- 
b173 |—,2,3,4-trichloro- |C7H:Cl:O, See b35.......... 209.47\nd (al) 91 DeRose. FPR eal SERRA eee gt See (aria (Chee (Coens eco cee He | BiS238 
<a 
b174 |—,2,3,5-trichloro-| C7H:Cl:O. See b35.......... 209.47\nd (al) BR We lens Riba Serres Saleen luy oes ee Woden s me Eee ster ras tens tones 
b175 |—,2,3,6-trichloro-| C7HzClsO. See b35.......... 209.47 \nd (lig) 86-7 og Reyer: Shh faa | aca aa Es Ale sarellf sag] eomhe| sdeoed MEO EN BT, 238 
b176 —,2,4,5-trichloro-| CiHsClsO. See b35......... 209.47\nd (al) 112-3 Feet Eel | aoa ates Shea Ok evel avn sews Hevea cb) layr B7, 238 
C82 v 
b177 |—,2,4,6-trichloro-| C7H2Cl:0. See b35..........|209.47)..........6.5./5B-O few eee ee fee eee fe eee ees 2s, 9 |eaeeel lava. | here fame eco nes B7, 238 
b178 |—,3,4,5-trichloro-| C7HsCl:O. See b35.......... 209.47\nd (al) 90-1 Sees Bove cp vs te (hie ed eA OPE eal ye" |v il avaibeh lees eae aeeeed. 
b179 —,2,4,6-tri- Mesitylaldehyde. T4820 lca icky ene sole! 237760 SOS een MERE uareRe ces | Mee al lash ilies) Alan [Ws bal encase sc . (B72, 250 
methyl- CwHiw20. See b35 
b180 |—,2,4,6-trimitro-..|\C7H3N30;7.....-............ 241.12\dk gr pl (bz) 119 MENS Sie ar Ae oc iisilay comes) Aes ies |B seichlisvag ine yehacenc Od 
— Benzaldoxime. ...|seeBenzaldehyde, oxime 
— Benzamarone.... see 1,5-Pentanedione, 
1,2,3,4,5-pentaphenyl- 
— |Benzamide.......|see Benzoic acid, amide 
— |Benzamidine.... .|see Benzoic acid, amidine 
— |Benzanilide......|see Benzoic acid, amide, 
N-phenyl- 
b181 |1,2-Benzanthra- /2,3-Renzophenanthrene, 228.29|ye br fir pl or |162 435760 aa 6 E14, 329 
cene If (al, aa) 
8 9 
ees 
6S 73 
fy lay 2 
— |2,3-Benzanthra-_ |see Naphthacene 
cene 
b182 |1,2-Benzanthra- |CisHu. See b181..... ./230.31/lf (bz, al, aa) 112 aa 6 E14, 329 
cene, 9,10-di- 
hydro- 
b183 |—,9,10-dimethyl- |CaHis See b181............ 256:3b|pa ye pl (aljaa)|122-3 ieee eee ne oe ee C&:, tos |El4s, 
139 
b184 |— 4-hydroxy-... . |CisHwO. See b181........... 244°30|\pa.ye or ogend |230-1 i... ees. ee Py, tos El4s, 
(bz) aa v 171 
b185 |—,3-methyl-.....|CiHu See bl81............ 242.32|pl (bz-al), nd = {155 MGR Neh Sone os xyl s El4s, 
(bz-lig) sub 116 
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Solubilit; 
Mol Crystalline ss bp a 
No. Name Synonyms and Formula oe * | form, color and ae ol Density np Ref. 
* |specifie rotation other 
w | al jeth|ace| bz 
solvents 
-- 
Benzanthracene 
b186 |—,4-methyl-..... CigHua, See b181.4...... 000% DAD Bol eats eee TOE eat led coche ed eee eae i|s . |E14s, 
117 
b187 |—,5-methyl-..... Citys, SeesbLSl . co. cciee sac 242,.32lye mel pl (bz-al)/158-9 = fw... we ede eee me IP aE s |xyls El4s, 
118 
b188 |—,6-methyl-..... Cia See bi8l......0.0cs DAD BONe cache teva sceaiteus T49—51 oil: Roousesyerrn [etka om ecederetartar ters i .ichl s El4s, 
xyl s* 118 
CS2 sh 
b189 |—,7-methyl-.....|CisHis See b181........... ./242,.382].............. 70-81 le scraaerre lhe Weaker eee Nee i . aa sh El4s, 
119 
b190 |—,8-methyl-.....|CisHis. See bD181............ S42 S2iplor-nd (al aaieyS: 9 Ws adhe Maske ag om Sina ee cere i|s , jaa s El4s, 
120 
b191 |—,9-methyl-.....|CisHis. See b181............ 242;:32\pa yemd or pl |WS8—O) |e venuesee to viilsesys a cee Tos .|CS2 8 El4s, 
(aa, MeOH) aas 121 
b192 |—,10-methyl-....|CisHis See b181,........... |242.32].............. 147 Bee eet nee een: i|s s . |CS2, CCh s|E14s, 
aas 122 
b193 |1,2-Benzanthra- O} 256.31lye pr or nd HAS. tp Pe cce id. pe velar oe eat] oe s|s]|s|s |MeOHs |El4s, 
cene-10-carbox- TR 186 
aldehyde 
Be 
CHO 
b194 |1,2-Benz-3,4- 2,3-Benzo-9,10-phenanthra- |258,28/red nd (to) ZOL=SA TW |code ta | auakecole pleas ate aickeres é 6 |sulf s BT, 759 
anthraquinone | quinone. to 6 aa 6 
: 
COO 
AN =i 
l| 
fo) 
b195 |1,2-Benz-9,10- ° Za 258.28|ye pr 168 sub: | lo ctorterre Aste wree 6/6 s ichls B72, 760 
anthraquinone os | aa 6 
lig 5 
we 
I 
° 
b196 |Benzanthrene.... > 216.28)If (al) (7 SI eee ne) 8 Berean dl (ae 8 . jsulf s El4s, 
> aa s 343 
< » xyl s 
b197 |1,9-Benzanthr- 38. 2 230.27 |ye nd EVOSD . Ah tatorly Oilthew a's cane eae i . sulf s* B72, 368 
10-one 4 = 
Ybz2 
o=¢ » bz3 
5 8 
(Say 
b198 |—,bz-1-bromo-. . .|Ci7HoBrO, See b197.........|309.19}ye nd (aa) 178 > Mist Bayee Bete h. .|MeOH, El4s, 
| | sulf s 355 
b199 |— ,bz-1-chloro-... .|CivH»ClO See b197..........|264.73lye nd (aa) ys a CRP eee et hee 6 |PhCl 6 El4s, 
aa 6 354 
b200 |—,bz-2-hydroxy-., |Ci17Hi002 See b197..........|246.27|ye nd 298 . sulf s, os 6|El4s, 
alk s 373 
b201 |—,4-hydroxy-.....|CivHiwO2 See b197..........|246,27}lye nd (aa) A789) lkacnc chix Lxtliessa oalelioaieeeee s .| v* |sulf s El4s, 
371 
— |Benzaurine.......|see Methanol, bis(4- 
hydroxyphenyl) phenyl- 
— |Benzedrine...... .|see Amphetamine 
b202 |Benzene*........ ,|Benzol, Phene* 78.11 5.5 80.1 0.8787", 1.5011% | § | ~ | ~ | © .|ehl] B52, 119 
1 
Oh i. 
5 3 
4 
—|—,acetyl-........|see Acetophenone 
b203 |—,allyl-.......... 3-Phenylpropene* CyHio. BTR eres gatnareviee eee . 1156760 0.89299 {1.5143 bye ile s |chls, CChs|B52, 373 
See b202 
b204 |—,1-allyl-4- CoHsBr. See b202...........|197,08|....-0....c00e {222-390 |1.324% 1.559 | 5 8 5 ISNA B52, 373 
bromo- 2 
b205 |—,2-allyl-4- CoHoClO. See b202..... .|168.62/pr (lig) 48 13718 1s ge a (ey Ae 8 s |chl s B6!, 282 
chloro-1- alk s 
hydroxy- 














For explanations, symbols and abbreviations see beginning of table. 
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ne Crystalline : Solubility 
No. Name Synonyms and Formula wae form, color and ae a Density np Ref. 
specific rotation other 
w | al jeth| ace] bz 
solvents 
+ { | es 
Benzene 
b206 |—,1-allyl-3,4- CuHuO:r. See b202.......... TP RRSORIATIS T cayeepratacakr og linlbin -bsavs ave . [248-9 1.05515 1.53220 shay 9 Ble LG Corl lbh ncsimen Ata Aled tee nr 5 
dimethoxy- 
b207 poem CoHi00. See b202........... VUE fe need ee —6 220760 ODE Bix lace eee: $i: ||Bitedllnece ta «2 aed Scere BOs R28 
yaroxy- 
b208 yaaa Chavicol. CpHi00. See b202 . ./1384.18).............. 16 230-1759 11,033 [1.544118 | gh | © | © |...].../chl @ B62, 529 
ydroxy- 
b209 |—,4-allyl-1- Betel phenol. Chavibetol. GS Y a eee Sie mere 8 254-5 1.0690;5 |1.54134 |...) 8 | 8 |...|...|..........|B62, 923 
hydroxy-2- CioHw2O2. See b202 
methoxy- 
— |—,amino-*....... see Aniline 
b210 |—,l-amino-2- _|o-Buty] aniline. 149.24/yeliq S|... eee, 122-512 (0,058, |........ Selimalb, colle lees ee B7?, 633 
butyl-* CwHisN, See b202 ac 8 
b211 = ermal CiHisN. See b202...........]149.24lpa yeliq  (|.......5. 248-50 0.9457 erect De Viet Visca a] oy nn OE B72, 633 
utyl- 
b212 |—,1-amino-4- IGE RIN OS Detar hayhe iase nal ee Pecahc etree ac aieve) alli tes cued ears 238762 0.949" areas Oe ex or ollomioeaanc aa. URGE ey 
sec-butyl-(dl) 
b213 Sa Seed NCAELIEN 2 S08 DDO! 5 fe na Sa ORO DAN re mia age dirs ace bok bom tye 233-5 WiOTTIG We. cea pel Ova Oe ee B122, 636 
tert-butyl- 
b214 |—,1l-amino-3- CinbiteNeiSee 202 sano ve ere A Oe ee ean ucts sreerael inise, ne eheg 22 O18 eee il aibacyinstexell ecco aee 4 oe HW WIE hen || Varleoeukeernena OLS COy 
tert-butyl- 
b215 |—,l-amino-4- CwHiuN. See b202........... 149.24|ye to red 17 240740 0.95254 16538020" [5 Koos | eo. |e elie walle at cue teresa REDO OOM 
ter!-butyl- 
b216 Enema es « »—¢ »—NH2 175.28) pl (lig) 1 Se lig | Urlesicenet Sera ae eet || [Re memeee ey bore: ee allem BU ncaa tere Rees OO 
cyclohexyl- 
b217 |—,2-amino-3,5- |CsHsBroNO. See b202...... . |294.99|pr (dil al) Be WS 5 esis ll Scot oys nro tr tata, ome see Sel fterets lier ch acls one B13, 387 
dibromo-1l- 
ethoxy-* 
b218 —,5-amino-1,3- |C7;H7BroNO. See b202...... .|280.96|pl (lig) 66 dino one} ret bese eareve heats tee Oe ...| 8 | 8 | 8 | 8 |chls B13, 517 
dibromo-2- aa s 
methoxy-* 
b219 |—,1-amino-2- CioHisNe. See b202.........- 64:25 |e aee cy A 5 ot eet PE vs Wag | eee pean nas 8 Bellacor coal bee Rae B131,°6 
diethylamino-* 
b220 |—,1-amino-3- CioHisN2. See b202.......... MG 25 ler sste erecta ss arse teredataieata ce of Vth oh <a ONE ESERG | (NICRN CECE soot | AB areal lle cote |losaices Ne eypienst tou need) be 
diethylamino-* 
b221 |—,1-amino-4- CioHisN2. See b202.......... OLI5| Pe ey. teat ee ae DEO=2.t lone clement Se eee ee le elncke| Menten. B132, 40 
diethylamino-* 
b222 |—,1l-amino-3,5- |Phloramin. 125.13\)nd VAG 52 WN a ciesateier ecu starete | Prarie: PF) BNW Eles a] <-« ual ertcopiorpenaal ERLOSLAST. 
dihydroxy-* CeH7NO2. See b202 
b223 —,4-amino-1,2- |CsH7NO2. See b202......... .|125.13}br to vt W24—Bd es piehetadonss SUERTE Oe OS Oe SHER tec cil Weall Ou lta vacnaraateteae B13?, 464 
dihydroxy- 
b224 |—,l-amino-2,3- |2,3-Xylidine. MOAT Bie ct tarteues eset <<) 224728 0.993120 |1.568429 | 6 | vj vj...|...]........-./B122, 601 
dimethyl-* CsHuN. See b202 
b225 |—,1-amino-2,4- 2,4-Xylidine. A DAES Heh scewe ieurtnedeet- veces) [edt cner ose. 214761 0.9783, 1.560720 Oil ES HESH he lB! |b. croc a eel es GOS: 
dimethyl-* CsHuN. See b202 
b226 |—,l-amino-3,5- _|3,5-Xylidine. OID S Nees ee Re ee tars ede carte 220-1 WOR Wisieo | eon albeallsen a ode eaten B122, 613 
dimethyl* CsHuN. See b202 
b227 |—,2-amino-1,3- 2,6-Xylidine. OT UB ce veretaeysicerets wes aus 11 214739 0.984220 |1.561020 Tr | soll Son eats | cate aie catectrore rane B12?, 604 
dimethyl-* CsHuN. See b202 
b228 |—,2-amino-1,4- _|2,5-Xylidine. 121.18lye lf 16 214760 019790, 1115501300 ds [eee esa eae (eee eee B122, 614 
dimethyl-* CsHuN. See b202 
b229 |—,4-amino-1,2- (3,4-Xylidine. 121.18|pl or pr (lig) 49 224728 DEQ GY fiszce creases tel crores net hole ene bea B12?, 602 
dimethyl-* CsHuN. See b202 
b230 |—,1-amino-2- AiHuN, See B202.....006 6+ LOB QOis cca acs nny binant) (7) Re tk2s 0599525) Range moss OA Ve WoW hie cdlseretd| Weeteueemuroancea | east O) 
dimethylamino- 
b231 |—,1-amino-3- ICsHiisN2. Seé D202 5 nice poe ee | OOeRO ees enact site e cs sous <—20 268-7079 |0.995% |........ Bevel Vin ace nsllovats less isteneesasuerte B8, 38 
dimethylamino- 
b232 |—,1-amino-4- CsHuNo. See b202...........|136.20|nd 37 257 1.036, Pe oval eval eaeell heel ehiles B8, 72 
dimethylamino- 
b233 |—,l-amino-2,3- |CsHioN2O2. See b202.........|/166.18/ye pr (al) BLA | RRR Pa eal etches ansicese | avareanvensvare See dee Roe | ceaell ear eases ons Peo 
dimethyl- 1103 
4-nitro-* 
b234 |—,l-amino-2,3- |CsHioN202. See b202........ ./166.18}pa ye nd (al) LT 2 eteratar se cbancrechl tere certian cal pr niienicoanin lea WWE ecalehavitie [isha tars oO Ret ABO 
dimethyl- 
5-nitro-* 
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Mol Crystalline ne Se a! ee a? 
No. Name Synonyms and Formula sites form, color and °C ; yar Density np Ref. 
specific rotation Se ietallesal ae other 
solvents 
Benzene 
b235 |—,l-amino-2,4- |CsHioN20:2. See b202......... 166.18\ye nd (7 nnn Perr oicte tal oe bem. anemia ss 5 si | s .|ligs B122, 612 
dimethyl- 
3-nitro-* 
b236,|—l-amino-2,4- CsHiN2O2. See b202.........|166.18)0g ye nd 128 Mewacoans een Sse nian ee vh .|B122, 617 
dimethyl- 
5-nitro-* 
b237 |—,l-amino-3,4- |CsHioN2Oo. See b202.........|166.18]red pr (al) BBB) Wonk fa vectors ene deterrent EY WH sels, ane als thee ee B12), 481 
dimethyl- 
2-nitro-* 
b238 |—,l-amino-3,5- |CsHioN2O2. See b202.........|166.18lye nd 56 cine ek nino eee etal Lecatee eee - |B122, 613 
dimethyl- 
2-nitro-* 
b239 |—,l-amino-4,5- — |CsHioN2O2. See b202.........|166.18|red-br nd (al) (140 |........ Jee eee eee lee eee. 6 os V B12, 
dimethyl- lig i 1106 
2-nitro-* 
b240 |—,2-amino-1,3- CsHi0N202. See b202.........}166.18}ye nd (dil al) LD a es svat evetotatal (ih saavavarisvall ietaietst sick rf eget Peels oe cm ore c B122, 605 
dimethyl- 
4-nitro-* 
b241 —,2-amino-1,3- CsHwN2O2. See b202.........|166.18 og-red nd WSS eet ee es erere acted 6 Peels Selordcdenen Scene B122, 606 
dimethyl- 
5-nitro-* | 
b242 |—,2-amino-1,5- |CsHioN2O2. See 202..........|166.18]og-red nd Grae) Meds hak | a, doa sani eraeee eats 8 5 - |B12?, 612 
dimethyl- 
3-nitro-* 
b243 |—,2-amino-3,4- {(CsHioN202 See b202........./166.18]red pl (al) CC Pe |S ee Fy) Berea 8 1 a cil Se . |B12, 
dimethyl- 1102 
1-nitro-* 
b244 |—,5-amino-1,2- |CsHiN2O2. See b202........ .|166.18]og If (al) B62 Wel Melllneatencce 27 || \aenetston all re See AIM is: son’ onal o.8¥el Piers ance ee ee 
dimethyl- | 1106 
3-nitro-* hae 
b245 |—,5-amino-1,3- |CsHioN2O2. See b202........ ./166.18]og pr (bz) NSS) 0) Mo Wetuanwctee Aiekcoe steellins gees eee sh | v |...| 8 flig 6 B122, 613 
dimethyl- lf (lig) | | 
2-nitro-* | 
b2451/—, (1-amino- d-a-Phenethylamine. Ui |fols; 1 40:S0) nee een 187760 O96 5188 he cies cu - |B122, 586 
ethyl)-(d)* CseHsCH(CHs)N He (undil) | 
2452) (AD) eoctatn 9 =}| COMLGC EL (COE) INiELas «eRe srs| 21 Sin aren reren as clecon seas 187760 0.965145 |1,529115 oe al is |- BEES etic oot. B12?, 586 
b2453|—,—,(1)...........|CeHsCH(CHs)NH2.......... 12118\[alp—88:5 | nesses 7716 10.95207 |........ lel¥ly . |B122, 586 
(undil) 
b246 |—,l-amino-2- _[o-Ethylaniline. DP Sas < Sian —43 209-107 |0.983; [1.558422 | 6 | v | v kp . | B122, 584 
ethyl-* CsHuN. See b202 
b247 |—,1-amino-3- m-Ethylaniline, SQL AS ik oh bp see —64 214-574 (0 9896° Pal viv . |B122, 468 
ethyl-* CsHuN, See b202 | 
b248 |—,1-amino-4- p-Ethylaniline, OZ ER isustomie ies eters —5 |216760 0.975; 1.55292 | 6|/ viv -|- . B122, 584 
ethyl-* CsHuN. See b202 
| | 
b248!|—, (2-amino- 8-Phenethylamine. D2 USF, tite cetexshe steseescall eaves fa ieee 194-57 0,9580% |1,5267 Bvt . B122, 591 
ethyl)-* CeHsC H2C H2N He 
b249 |—,—, hydrochloride*/CsHsC HxoC H2N He, HCl... .. . |157.65 pl or lf 218-9 i es den as ta SE! Pe as ine 8 B122, 592 
b250 |—,4(2-amino- CsHiNOoHCl. See b202..... 189.64 |/nd(w) RTE bg ilmcsnsie Sremaell prea a viv] 6 . |B132, 486 
ethyl)=18- 
dihydroxy-, 
hydrochloride* 
b251 |—,1(2-amino- CsHuNO. See b202.......... NS TlS| ater ers eres s SHUMLS eb: Man dl sels ers seteterci] sisee aheiers . |B131, 233 
ethyl)-2- 
hydroxy-* 
b252 |—,1(2-amino- CsHuNO. See b202.......... DSCNS ars waht LOB SA eT he sremesiooe ins tate oarellce Seite . |B131, 233 
ethyl)-3- 
hydroxy-* 
— |—,1(2-amino- see Tyramine 
ethyl)-4- 
hydroxy-* 
b253 |—,5-amino-2- 4-Aminocarvacrol, RE OM ox a ai ee LSE ie ae as Kannan sere nce aa Re .|MeOH s* |B132,392 
hydroxy-4- CwHisNO. See b202 
isopropyl-l- 
methyl- 
b254 |—,6-amino-3- 4-Aminothymol. 165.24/nd (bz) 7850! Ly inst meted anders cresie| co eS s | 6 los 8 B132, 393 
hydroxy-4- CwHisNO, See b202 
isopropyl-l- 
methyl- 
b255 |—,]-amino-4- — |CwHisN. See b202...........]149.24|paye S|... 23g = (0.9497 |........ ij .|os © B122, 635 
isobutyl-(dl) 








For explanations, symbols and abbreviations see beginning of table. 
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Crystalline Solubility 
No Name Synonyms and Formula Mol, form, color and Paes bp. Density n 
. wt. : ’ 7 °C °C “1 D Ref. 
specific rotation other 
w | al jeth|ace| bz 
solvents 
a | = i 
Benzene 
b256 |—,l-amino-2- —|CpsHsN. See b202........... HEROS! elec <epcanteanee .|220-1% 0.97604 |........ .|B122, 624 
isopropyl- 
b257 |—,l-amino-4- | Cumidine. PaGal eteameigh nein —63 225760 0.9577 |1.5415 | i |e] s .|B122, 625 
isopropyl- CoHisN. See b202.......... oe 
b258 |—,2-amino-l- Thymylamine. TAQRDAl rah tava asst se oaiht Crcarens: axes QEBAA 20 eles na c.s: +\| texas 6/viv . |B122, 642 
isopropyl-4- CioHisN. See b202 
methyl- 
b259 |—,2-amino-4- Carvacrylamine. TEA IOO Ga Speen Sober —16 24.1760 0.99424 11.5387 | 6 | 5 | 8 . |B122, 638 
isopropyl-l- CioHisN. See b202.......... 
methyl- 
b260 |—,1l-amino-2- o-Aminothiophene. 125.19 nd 26 SES) Wel. erctentne Iyiseiiercce . |B13, 397 
mercapto-* CeHiNS. See b202 
b261 |—,l-amino-3- CobNS. See b202....500.05./T25 TO pa ye fawn ene LEO—OOS i ics sana | staaeorareiene 8 le | To otal eeeulleeeeneeenrmene B13, 425 
mercapto-* 
b262 |—,1-amino-4- CiuBiNS. See b202-0 0.0.6. as 125.19)wh gran 46 WAS i Fiacera 0-4: eye co orey oreo iatvre lle ccf areces | ch aie] Sienest ine ena B13, 533 
mercapto-* 
b263 —,l-amino-2- C7HsN203 See b202......... T6s.10ipe vemd (lig) WGT 7° Wie nto ap elerdnel) ne xfer cveunr 8 lig s* B132, 195 
methoxy- t 
3-nitro-* 
b264 |—,2-amino-4- C7iHsN:03 See b202......... 168.15 br nd SE ed > A ibe anette a, delta Verkauf ce dekh . |B132, 215 
methoxy- 
1-nitro-* 
b265 |—,l-amino-4- CriHwN: See b202........... 122.17 lf 36 ZOTHO | Weraeavacatacavailieverwea) sacne Vill Ve 9 || bv tepaaedl torso lie epee eer? B13, 71 
methylamino-* 
b266 |—,1(amino- Cuminylamine. DS ata) suv revere et'eie- Amel ehrest nice sen) rs LDF eke Wenerecs che sills «sire + ea 2 | 2a Bed eo) rao ct Bl2, 
methyl) -4- CiHisN. See b202 1172 
isopropyl-* 
b267 |—,1(amino- CiHisN. See b202.......... .|149.24/nd (dil al) BBC oe tll resi o| eepetineisore | th exererseare W309 oo | (6 pollosc|re et N= B12, 
methyl)-2,4,5- oh 1177 
trimethyl- 
b268 |—,5(amino- CHiN. See b202.......... .|149.24)]f (w) 1 ee | eaten sees loc caer od cio Tu | Seer Scie (aca Pace hl AEC ciieke Bl2, 
methyl)-1,2,3- 1176 
trimethyl- 
b269 |—,1-amino-4- 1(4-Aminopheny]l)octane*. DOGS Bisons verte. 20 MOHD A rctonns revel liimnee ers i 0 .|B7, 1185 
octyl-* CiusHo3N. See b202 
b270 |—.1-amino- CuHiN. See b202...........|163.26)mel pr (al) 152-3 B78-80.  ilscdsccavsrslllgattrote TW gl Bill erates iceore' | easements B12?2, 646 
2,3,4,5,6-penta- 
methyl-* 
b271 |—,1-amino- o-Propylaniline. RRO 5 ave oda Sea Pee 226758 0.9602% |1.54270 | i | s | s _ B122, 620 
2-propyl-* CsHisN. See b202 
b272 |—,1-amino- p-Propylaniline. PSB DN ick ro tremstteca cera cihove win wrtarod DEMOS ONE es cn azn wl a a RNS «be S.A oa| seaeAl ls». wl meeellnyaremier mie B12, 
4-propyl-* CsHisN. See b202 1143 
b273 |—,1(2-amino- _|L-Paredrine. IG =aMedy Ab |. ekamsenelesoorpeul|bacneose st | 8 chl s H34, 
propy])-4- CsHisNO. See b202 2202 
hydroxy-(L)* 
b274 |—,l-amino-2,3,4,5-/CioHisN. See b202...........|149.24/1f (w) 70 ZBO—BO DW iecterecerecsze| tuereretenans sh} viv lig v B12, 
tetramethyl-* 1175 
b275 |—,1-amino-2,3,4,6-|Isoduridine. NAO D4 isiconaysrarnie s)he 23-4 255. ODT S24: ol erates ae Wa ey Siteel 9 ciel te eee ect B121, 506 
tetramethyl-* CioHisN. See b202 
b276 |—,1-amino-2,4,5,-|Pseudocumidine. 135.21|nd (w) 62 234225 9 01957 welll eee ene i _B122, 629 
trimethyl-* CoHisN. See b202 ‘ 
b277 |—,2-amino-1,3,5, |Mesidine. CoHisN. See b202 |135.21|.............. —5 229-30 OLQB SS wil crereneree . |B122, 631 
trimethyl-* 
—|—,azido.......... see Benzene, triazo-* 
b278 |—,1-benzyl-4- p-Ethyldiphenylmethane. AOBIDONE ane ona eve —24 297760 0.97772 |1.561620 s/s .|chl s B5, 614 
ethyl- CisHis. See b202 
b279 |—,1-benzyl-2- CiusHwO. See b202...... 0004. 5 ROE IO tise a omer Bee 21 BNE eee so lleg ceganetanyt (ot Gen wate ces . |B6, 675 
hydroxy- 
b280 |—,1-benzyl-4- CisHwO. See b202........... 184.24/nd (al) 83-4 PLE) ee Mo eoernmallodeiadmnn Bee eB . |B6, 678 
hydroxy- 
b281 |—,1,2-bis(bromo- |o-Xylylene bromide. OBIOT kent aie cache C5 MO Niece tae PO B80 9 ste austere Do coulao .jebl 6 B52, 285 
methyl)- CsHsBrz. See b202 lig s 
b282 |—,1,3-bis(bromo- | m-Xylylene bromide. 263.97 |nd (chl) 76-7 135-407 |1.9599 |........ i|s chl s B52, 294 
ethyl)-* CsHsBro. See b202 lig s 
b283 |—,1,4-bis(bromo- |p-Xylylene bromide. 263.97|mcl pr 145-7 245 POU recesses 8 kale os s |chlv B5, 385 
methyl)-* CsHsBrz. See b202 
b284 |-—,1,3-bis(bromo- |CoHiBre. See b202.......... 278.00|pr Ba Whattens nec coy as ede aucaure\or stan eitaes 2 ce als s jligs B52, 315 
methyl)- ve 
5-methylI-* 















































he a el) ee eee eee ee eS EE EEE EEE eS 
For explanations, symbols and abbreviations see beginning of table. 
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b285 


b286 
b287 


b288 


b289 


b290 


b291 


b292 


b293 


b294 


b295 


b296 


b297 


b298 


b299 


b301 


Name 


Benzene 
—,1,3-bis(car- 
boxymethoxy)-* 
—,—,diethyl ester* 
—,1,2-bis(chloro- 
methyl)-* 
—,1,3-bis(chloro- 
methyl)-* 
—,1,4-bis(chloro- 
methyl)-* 
—,1,2-bis(cyano- 
methyl)-* 
—,1,3-bis(cyano- 
methyl)-* 
—,1,4-bis(cyano- 
methyl)-* 
—,1,2-bis(di- 
bromomethy])-* 
—,1,3-bis(di- 
bromomethyl)-* 
—,1,4-bis(di- 
bromomethyl)-* 


—,1,2-bis(diethyl- 


amino)-* 


—,1,3-bis(diethyl- 


amino)-* 


—,1,4-bis(diethyl- 


amino)-* 
—,1,4-bis- 

(dimethyl- 

amino)-* 


Li CMG pr 
dimethyl- 
propyl)-2- 
hydroxy-5- 
methyl- 


—,1,2-bis- 
(hydroxy- 
methyl)-* 

—,1,3-bis(hy- 
droxymethyl)-* 

—,1,4-bis(hy- 
droxymethyl)-* 


Synonyms and Formula 


CioH1006. See b202 


CisHis06. See b202 
o-Xylylene chloride. 

CsHsCle, See b202 
m-Xylylene chloride. 

CsHsCh. See b202 
p-Xylylene chloride. 

CsHsCle. See b202 
CiwHsNe. See b202........... 
CiHsNe. See b202........... 
CiHeN2. See b202........... 
CsHeBrs. See b202........... 
CeHeBri.. See b202.,....5..25 


CsHeBra. See b202........... 


CuHauNe. See b202.......... 


CisHasNe. See b202.......... 


CywHoNe. See b202.......... 


CwHieN2. See b202.......... 


CrEsO. See b202.... 2.0.45. 


Phthalyl alcohol, o-Xylylene 
glycol. CsH1002. See b202 


m-Xylylene glycol. 
CsH10O2. See b202 
p-Xylylene glycol. 
CsHwO2. See b202 


—1,2-bis(meth- /CsH nClN», See b202......... 
ylamino)-4- 
chloro-* 
—,1,3-bis(3- Resorcinol diisoamy] ether. 
methylbutoxy)-*| Ci¢H2sO2. See b202 
—,1,3-bis(phen- |CisHisNyOo. See b202........ 
ylazo)-2,4-di- 
hydroxy-* 
—,1,5-bis(phen- |CisHiwNiOo. See b202........ 
ylazo)-2,4-di- 
hydroxy-* 
—,1,3-bis(4-tolyl- |CoHaN2. See b202.......... 
amino)-* 
—,bromo-*.......|Phenyl bromide. 
CoHsBr. See b202 
—,(4-bromo- CioHisBrO. See b202......... 
butoxy)-* 


—,1l-bromo-4-lert- 
butyl- 


—,1-bromo-2- 
chloro-* 


—,1-bromo-3- 
chloro-* 


—,l1-bromo-4- 
chloro-* 





CioHisBr. See b202.......... 


CoHsBrCl. See b202 


CoHaBrCl. See b202 









Crystalline 
form, color and 
specific rotation 


Mol. 
wt. 


226.19|nd (aa) 


282.30 
175.06 


nd (eth) 
mel (lig) 


175.06 


175.06]lf (al) 


156.19|nd or pr (al) 


156.19|nd (w), pr (eth) 


156.19|pr (al), nd (w) 


421.77 


421.77\nd (al), pl (chl) 


421.77|mcl pr (chl) 


220.36 


220.36 


220.36|mel pr, pl (al-w) 


164.25/If (dil al or lig) 


248.41 


138.17)pl (eth) 


138.17 


138,17 |nd 


170.64|pr (lig) 


250.38 


318.34\red nd (chl -al) 


318.34|/br-red nd 


288.40\nd (al) 


157,02 


229.12 


BES A iristenie > 


191.46 


191.46 


191.46|}mel or rh pr 








m.p. 
°C 


34 


100 


59-60 


64-5 


217 


38-9 


—21 


67 





























Be: Density np 
w bz 
Shahan meer lleuntice ore aet| a ane eeeieene gh 
Pt aoe Mang acs eaeene | [en Fe | Poca eee 
230-4 1-8 0308 meee ilvlv 
250-5 1.80220! ihe. Sacee Tea tag 
240-5 i tet 5 Uy Cn een er i|jvAl viv 
Se SMG Tei ouabain ose Bienes aah i|s*|s 
PEO=120) lanite «ey eleva sched i|s*| 8s 
SCENE | RO Om ree Da oe ere i|s*|s 
gh 
Prmeite ition (ta Ore tks, hooey 6 
st 
OO ere | en Rea | Eee i | s* Vv 
Bartha tetera ste. Lenae atetare ll spear ae | 6 6 Vv 
1191 0.92677 |1.521318 s|s 
1489 0.9522 |1.553712 s|s 
ZED bale aces sei) Peco ee viv v 
BEG |) reteset 6i/viv Vv 
sh 
283760 0.931% | 1.495020 
Sy suakaya asst callie ai e erecote| Rae eee 8 s|v 6 
154-913 /1,135958 v 8 
wiele aie. a. wy Vv sa Vv 
rere ero any) (ETL aes Ae 8 
a hcahwang orate bab eeaciarcraveeed Pree erase te 5 
dae ENG ose act ‘Sil lee 
Sarees eagee tell hte le lbs lag 
155-670 /1.5219) |1.5598% | i | v | v Vv 
TOS RB ie be kien. shoe wicca 6 
sh 
i i 8 s 
. |204768 1.6382, {1.57862 | i v 
196 1.63024 11.578 |i | vlv 
196756 1.576, [1.55317 | i | 5/8 8 
gh 





Solubility 


other 
solvents 


. jaa st 


.. {lig 6 
. |chl v 


lig v 


.|chl v 


aa 6 


- lig i 


.|ehl s 


ligi 


.|chl 8 


.|chl v 


ligi 
chl v 
lig s 
chl 6, 


.|con ac 8, 


con alk s, 
chl v* 


. jsulf s 


chl s 











Ref. 







B62, 817 


B6, 818 
B52, 283 


. |B52, 29 


B52, 300 
B92, 623 
B92, 624 
B92, 624 
B5, 367 
B5, 375 


BS, 386 


. |B132, 12 


B132, 26 


B132, 40 


B13, 40 


B6, 910 


B6!, 446 


. |B62, 891 


B13, 25 


B6, 815 


B16, 185 


B16, 186 


. |B13, 42 


BS?, 158 


B62, 146 


B52, 320 


BS?, 161 


BS?, 161 


B52, 162 





a ee | 
For explanations, symbols and abbreviations see beginning of table. 
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Crystalli Solubility 
Mol. Blader m.p b.p 
Name Synonyms and Formula St form, color and oC od Density np Ref. 
* |specific rotation ‘ other 
w | al |jeth| ace] bz 
solvents 
—— a He t-—4 all t 

Benzene 

—,l-bromo-4- — |CuHisBr. See b202.......... BSO 16 (Aero alicsanaran 16028 1.283% |1,.558420 | j slohl's B52, 396 
cyclohexyl-* 

—,l-bromo-2,3- |CsHsBrCh. See b202,....... . /225.91|pl (al) 60 DAgey PME docdelsaevesn as ij v .|B5, 209 
dichloro-* yh 

—,l-bromo-3,5- (CeHsBrCh. See b202......... PLC) Dane Anoeererrrn eee v4 BOZEMAN eittentts 98.8" le ravccantaas KB Ne peel lee all Cael seater eta eee B5, 210 
dichloro-* 

—,2-bromo-1,3-  |CsHsBrCls. See b202........ . |225.91|pl 65 DA DFO8 IONE WR sate clots mites i Vv v |chl y B5, 210 
dichloro-* 

—,2-bromo-1,4- |CsHsBrCh. See b202........ . |225.91|pr or nd (al) 35 DED E ies Aa paalnwe tite tae Pio |"v v |chl v B5, 210 
dichloro-* vh lig v 

—,4-bromo-1,2- (CsHsBrCle. See b202........ . |225.91/pr 25 DOT Tet Wel cllniisys) civ ake i 6 |v v |chl v B5, 210 
dichloro-* vh 

—,l-bromo-2,4-  (|CsHsBrO:. See b202......... MSD OE raieanaeraganehaaa that HOB el lnassrarstrercra iventecsnieiotee | ica vara are vi div 5 |CS2 6, B62, 819 
dihydroxy-* chl 6 

—,l-bromo-3,5- (CsHsBrO2. See b202.........|189.01/nd(bz), TOC Wes are eee hovan ip ereaiete soiled evs MRS wer) se arama, [ee . |B62, 820 
dihydroxy-* pr(w+1) 87 8 

—,2-bromo-1,3-  |CsHsBrO:. See b202......... 189.01)nd (chl) VT RU RP a c.g Cee eS ER 8 .|ehl s B62, 819 
dihydroxy-* 

—,2-bromo-1,4- CsHsBrO:. See b202......... 189.01 \If (lig) AOE | Wl eterevecusveryall Gresiue.csatee [ans caieentereee Vy Nes v |chl 6 B6?, 846 
dihydroxy-* lig 6 

—,4-bromo-1,2- /CsHsBrO:2. See b202......... TSO Ollorior ma: (chil) e \8%. 0 Tess cracg|oteate oot] |lan eee viviv .| v* |chl 6 B62, 781 
dihydroxy-* liga 

—,l-bromo-2,3-  |CsH»Br. See b202........... TSS (07 (Gomer oe elec siie 214 B05 4% |: ayeeek, i 8 . |B51, 180 
dimethyl-* 

-—1-bromo-2,4- |CsHsBr. See b202............ S507 | SoA ee 0 214 13708) (126570254) Le level lal le elle sell Reece B52, 285 
dimethyl-* 

—,2-bromo-1,4- |CsHoBr. See b202........... 185.07 \lf or pl 9 20510770) 1 B58218 0 Fb1418) a veer. enero | orerl | rape B52, 301 
dimethyl-* 

—,4-bromo-1,2- |CsHoBr. See b202........... VSSOF| ererescenea each arate, ates ey ahs 204-e Pe Gate nts Re Weal sya shor.*| Sdyell lave prerarneteneee B52, 293 
dimethyl-* 

—,l-bromo-2,3- |CeHsBrN20,. See b202...... .|247.02|pa ye pl (al) 101 B20 uve ee eee |eneeseee 4a | Ciel cotton oll wblckoxcetia B5', 138 
dinitro-* 

—,l-bromo-2,4- |CsHsBrN20.. See b202....... 247.02|ye 7h Do ee idee ietenta loi qeaeeenn ts) Ac cnc eec fo U2 i ad ba el lot sere foetal ere tigiounl wots B5!, 138 
dinitro-* 

—,2-bromo-1,3- |CeHsBrN20.. See b202....... 247.02\ye pr (al) TOF > 7 PEE Risers cates itegertsaxcdal| nator AS 8 | eae liciteto' liane | ere etoretereee B5!, 138 
dinitro-* vh 

—,2-bromo-1,4- |CsHsBrN20,. See b202....... 247.02\nd (al), CO LAS iareeaad |stereceteton ell atcesarel reels (Bil fell hee elite Ibo merec fp och B5!, 139 
dinitro-* pr (al-eth) vh 

—,4-bromo-1,2- |CeHsBrN20.. See b202....... 247.02\nd (al), pl PEC UTIAE) i Ua svace. cote iatis [pcan oh oss atiarai ats mets é |v MeOH 6 |BS5!, 138 
dinitro-* (al-eth) 59 vh 

—,1-bromo-2- CeHoBrO. See b202.......... SOIKOS eee eteee ee AA chen tei Q2Z—GH WF MWinetirstsisterel| ois srentens eA Wks Wesel rc factieteoi tea B6, 197 
ethoxy-* 

Pe promo-3-7 pil CaesBrOn Sco b202.9- 4s) 21 0.08 ee arch te caiaees bpp hee ee ae eile eee 2 felis cve' ee Cee eee B6?, 184 
ethoxy-* 

—,l1-bromo-4- GaligBrO:. See D202. «../5 5.05 2. (2OLOBl sas chee ciees we 4 vie | UNA IP ean aemonor Ty | Vo ners) | reel | rater B6?, 185 
ethoxy* 

—,(1-bromo- CsHoBr. See b202........... 185.07 [elp +1.5 FOOT AOS 86-815 153810828) )|15561220 2) aR Bo | areat| (oxcyen| eheteyciemstererats B52, 278 
ethyl)- (d)* 

pez) eee Ptet oll CBEAGIST AS CE D2 tence tel the cist nll LOLOG | Wee aetis cai dciiis areiote [nie eccjaieiieieis 202-3760 1.36054 1.561220 | dh s tan ica coic.c B52, 278 

—,(2-bromo- CsHsBr. See b202........... TBS I07 sce Re olen was a QPTaGSree tek Cate alk sod oe i 8 8 . |B52, 278 
ethyl)-* 

—,l1-bromo-4- CoHuBrF. See b202.......... UTS OV Oe cn hias one -17 152764 1.4946, 1.560420 | i | s | 8 . B52, 161 
fluoro-* 

—,l-bromo-2- CoHuBrlI. See b202.......... Sz allan tenn tie ce tree 5 257754 2.2571% 1.6618 | i | 6 . aa 6 B52, 167 
iodo-* 

—,l-bromo-3- CeHuBrI. See b202.......... PAVE |e Oe RE SRERCRCET Sete — PAYA Om |e erect (Gest cs 7 1 "6 .jaa 6 B52, 168 
iodo-* 

—,l-bromo-4- CeHsBrI. See b202.......... DEOO2 |e ant ieee ate 92 DEQ Nala atrerrnce 3) ercea eake Zou les . |B52, 168 
iodo-* 

—,l-bromo-4- —_|CsHuBr. See b202.........-. 1O0'09 ee ene <-20 216-7 1.36464 |1.55012 | i 8 s |chls B52, 307 
isopropyl- 

—,(8-bromo- CoHuBr. See b202...........|199.09 [a]p(d) +15.6, Fararé aa seas 106-818 PSE B BI ye aca ienis ee i s |chls B5!, 191 
isopropyl)- (l) —15.6 

—,2-bromo-4- CioHisBr. See b202.......... VD Alles paul) acl eed.en|| earner 233-5 1260269) arose ip) Vas: / .|B51, 205 
isopropyl-1l- 
methyl- 





ee ee eee eee 
For explanations, symbols and abbreviations see beginning of table. 
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oe Crystaiiins * f Solubility 
No. Name Synonyms and Formula a, * | form, color and ech a Density np Ref. 
* Ispecific rotation other 
w | al |eth|ace] bz 
IE solvents 
Benzene 
b348 |—,1-bromo-4- CeHsBrS. See b202.......... 189.08)]f (al) 75 2380-1 Re Nee syepas||b as oie o& |) 6) v j...|-..{sulé-v, B62, 300 
mercapto-* vi CCh v 
chl v 
b349 |--,1-bromo-2- C7H7BrO. See b202.......... TSO 8 eevee ererierees 2.5 223 1.50184 11-5727 |i ev |v eel a eee B62, 183 
methoxy-* 
b350 |—,1-bromo-3- rte BTOU BGG LOL vac io cosen | RMON ereorate ot fae callie bes m0 oa ALVES ES TaMel (ees ee eeanl (eee. ae DBR Biel oc |B CSacs: B62, 184 
methoxy-* 
b351 |—,1-bromo-4- CrBiBrO. See b202 .. 2.6 60.0: (UBT OR iin oe baad 13 223 1.45647 1.560520 SB pve] wi ys... |e, fehl -y B62, 185 
methoxy-* 
b352 |—,1(bromo- Mesityl bromide. 199.10)nd (eth) 40 220-01 BAe cae cle nee eee TW Teele OR B5', 200 
methyl)-3,5- CoHuBr, See b202 11822 
dimethyl-* 
b353 |—,1(bromo- o-Xylyl bromide. 185.07|pr 21 216-742 /1.381123 |........ i|s|al...|...Joss B52, 285 
methyl)-2- CsHoBr. See b202 
methyl-* 
b354 |—,1(bromo- m-Xylyl bromide. REO ire oh wes en ace aes 212-3 dd {1.37% |...50... fy lia fl Pe me Ue | ho ts ce ge, B52, 293 
methyl)-3- CsHoBr. See b202 10513 
methyl-* 
b355 |—,1(bromo- p-Xylylbromide. 185.07|nd (al) 35 218-20 {1.324 |........ i | s |v4l...]...Jehl v4 B52, 301 
methyl)-4- CsHoBr. See b202 
methyl-* 
b356 |—,1-bromo-2- CeHiBrNO:. See b202........ 202.02|pa ye (al) 43 258756 1.6245% Be athe LY APB ec ol Se Tee eee eet eee 
nitro-* 
b357 |—,1-bromo-3- CeHiBrNO:. See b202....... -|202.02irh 17 (unst) |265760 1.70364 1.597920 ial eal aoe Re a (Piatt ion fg 
nitro-* 56 
b358 |—,1-bromo-4- CeHsBrNOx. See b202........ 202,02irh or mel pr 126-7 254758 1.048) Woe ceases 2 )o8 Tt 8 [1 | edoidieeedibes. Eee 
nitro-* 
b359 |—,1-bromo-2- CeHiBrNO. See b202........ 186.02|nd 98) PES. erase erat ae Oe, eee Eee (eet ees (ere (tall nn B5, 232 
nitroso-* 
b360 |—,1-bromo-4- CoH«BrNO, See b202........|186.02|nd (al) OS: > | UE Seth ayaa retary ea oe re ee a ae ee ea B52, 171 
nitroso* | lig s 
b361 |—,(3-bromo-l- Cinnamyl bromide. _ |197.08)nd 30 981.5 1.3428% |1.610— i | s4|...J]...]...]hexanes |B5?, 372 
propeny])-* CoHsBr. See b202 1.6132 | 
b362 |—,(3-bromo- y-Phenoxy propyl bromide. |215.10].............. 7-8 12718 A SSGBIS || eee ee ee eee ees | « | Sich sce cae B62, 145 
propoxy)-* CsHuBrO. See b202 
b363 |—,(1-bromo- CoHuBr. See b202........... $00'1 Ol fren hese ee |e et 100-110 1.3098, {1.5517 | i |...] v]...] 8 |.......... B52, 305 
propyl)-* dh 
b364 |—,(2-bromo- Gabi BreSce D202 ists ne oo LOO AOI e..cie e mracieisistocel trots wa wee 107-916 |1,2908!16 |........ Cod] A OG rete beac ols B5!, 190 
propyl)-* i 
b365 |—, (3-bromo- CoP BrnScelb 202: ureronnne {L OGL O| niestoumre anieeesisicieieertaiet ae UN ie Mand) idee Reson goed | aR BS Oe Se lie (ce (RIA (PL sso 
propyl)-* 
b366 |—,1-bromo-4- CeHuBrNs. See b202......... 198.04|pl 20 pO MM da Se eee | geet? Ae, OM Se Bis cae been Peano (PME cae B52, 208 
triazo-* 
b367 |—,1-bromo-2,3,5- |CoHuBr. See b202.,......... SUR | ne ae ee <-15 Oona oer | ee ey i Paced Rees (SE B5', 196 
trimethyl-* 
b368 |—, 1-bromo-2,4,5- |CoHuBr. See b202,..........]199.10\nd (al) 73 233-5 sills ve + a-ak Boa WP citi 5. 51] 0-2 5) le « ee orm 5) RO EEEOO 
trimethyl-* 
b639 |—,2-bromo-1,3,5- |CoHuBr. See b202...........]199.10]............., 1 225 ASLO: |. oc. SN te eS a (ae pA SE ey § B52, 315 
trimethyl-* 
b370 |—,butoxy-*...... Butyl phenyl ether. RDO22 hit a cae —19 210760 0.93517 a onl ed Lier (ory (oe ees Seeger ge Ay 
CywHuO0. See b202 
b371 |—,sec-butoxy-... .|sec-Butyl phenyl ether. EO c22 | avatars sian cascha acells. sia easreip rate 195-67 0.9415% |........ i Dranneroctks B62, 146 
CiwHuO0. See b202 
b372 |—,butyl-*........ CH. Seeb202. 252. less. 0's US4LOT IE takes coun —8s 183760 1086019 [21,4808 | 9] boo] or ie. |. Se ee B52, 317 
b373 |—,sec-butyl-(d).. .|CioHu. See b202............ 134.21|[a]p +27,3 —75 1737 = 10.8621 |1.4902% | i | o]o]...f...J......... B52, 319 
(undil) 
b374 |—,—,(dl)........ .|CioHu. See b202............ Lea SU ire te watecenciers —83 173760 0.86257 1.489220 «|| = veheoaner arses B52, 319 
b375 |——, (I)... 2.0.00, CiHu. See b202............]184.21][alaa—21.6 |......... 618 018684) 1.48078] 253/20 is, ee ee eee 
(al c=5) 
b376 |—,tert-butyl-. .-.. .|CioHu. See b202.............{184.21),........ 0.005 —58 168760 O.86714) |1:4923% || a |iyolby enol eee B52, 320 



































For explanations, symbols and abbreviations see beginning of table. 
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Solubility 





Crystalline b 
form, color and ei te Density Np Ref. 


specific rotation h 
“ w | al Jeth|ace] b ee 


ee | | | . a Sari I solvents | 


No. Name Synonyms and Formula 


S 





Benzene 
b377 |—,1-butyl-2,4- CioHuO2, See b202.......... POO CAE eis calstte aera ees: DOA OS ie edad: cicctallivteve wis) syeual|ahe il 107)| suet | oneal (seo | EDR eas B6?, 898 
dihydroxy-* 
b378 |—,l-tert-butyl- ASSEN) SOR WOR ene els a TOMS CRONS wage ch bk eas Ree hats aa DAG Na oy sone oa 
2,3-dimethyl-4- 
hydroxy- 


b379 |—,l-tert-butyl-2,5-|Ci2HieO. See b292........... eG). POR ce cs ARCHIE 26.4760 0:980, 1.681129 eu. ee. te lbs pet hele 
dimethyl-4- 
hydroxy- 


b380 |—,1-tert-butyl-3,5-|Ci2HisO. See b202.......... .|178.26).............. 22 249760 O97 4° 12, 518320: Ns cs) PARE eee the all's. allel corr eee eee 
dimethyl-2- 
hydroxy- 
b381 |—,1-tert-butyl-4,5-|C)2HisO. See b202.......... . {178.26}. ............. 46 145% 0.920; 
dimethyl-2- 
hydroxy- 


P22 220) Ns eultreatel a t9| sir ss of MLA eee ns 


b382 \—,5-tert-butyl-1,3-|Ci:HisO0. See b202........... PREG cio etna. 82 248760 0.916" Beles Saar aa pet |e rd eri yr i. Fee 
dimethyl-2- 
hydroxy- 


b383 —,1-tert-buty]-3,5-|Musk xylene. CuHisNsOs. 297.27|pl, nd (al) NG eT ko ee OOO OG ks Re rn cet al reer econ D8, 18, Is bal, e ote eee 2, 340 
dimethyl-2,4,6- | See b202 (unst) vi 
trinitro- 113 
b384 |—,2-tert-butyl-3,5-| Moskene. CuuH2N20,. 280.32|pa ye er ASS tt Rs RR NES, sadn an el Pas rm A ere no Gerd Lie ed 
dinitro-1-iso- See b202 
propyl-4-methyl- 
b385 |—,5-tert-butyl-1,3-| Musk ambrette. CizHisN20s. |268.41|pa ye cr foY Be) haere hs yar beeke, mehr sceell meee een a fie Se ae ee et er irene 
dinitro-4- See b202 
methoxy-2- 
methyl- 
b386 |—,2-teri-butyl-1,3-|Musk tibetine. CisHisN204. —/266,29|pa ye cr 135 Pe pet Pew | orc Biica ee Vos. caterers BU) Bo eek. 1 ary aaa emer Nie ate 4, 2a 
dinitro-4,5,6- See b202 
trimethyl-2- 
methyl- 
b387 |—,2-tert-butyl-4- |CizHisO. See b202........... 7S 26 le ese 23 DOOM 2 ivr c bitsln cate wer Berry eel eee ey ee kk Sie 
ethyl-1- 
hydroxy- 
b388 |—,4-tert-butyl-2 |Ci2HisO. See b202........... BTS 226i che Seat vance aes Pe aiea eae sd | OC OO Mie Mette siaancorcasell fo seventeen Lavelle kM peeks Nene [a She eee eewoeeen edts ebekava 
ethyl-l-hydroxy- 


b389 |—,1-butyl]-2- CwHuO. See b202........... NGO IQS poche stars site ata) hase rains 234-7 0.9754 
hydroxy-* 


b390 |—,1-butyl-3- CioHuO. See b202........... ASO DQ1E aa meaner nan cleric earners 247-97 «10.9744 fe ce ees tse |e, pels aclliceeee wae sechara ey eeeen meme 
hydroxy-* 


b391 |—,1-butyl-4- CioHuO. See b202........... Bet 8 hearer eras 22 24.8766 0.978, {1.51652 | i |.s | s,|...|,..jalks B62, 485 


hydroxy-* 


b392 |—,1-sec-butyl-4- |CwHuO. See b202.......... .|150.21|nd faJp+13.3  |61-2 240-2750 0.98833) [1.518% | i]s |v|...|...J-......- B6?, 487 


hydroxy- ey) 


Mond afldete outs |k aol toned ghevt B62 8489 
30a) hateri-hutyl=2-) |CwliOn See b202....2 420. TDL |enerccgis nico «| kaagee 217-20 0.97837 |1.516020 : 


hydroxy- 
b394 |—,1-tert-butyl-3- |CioHuO. See b202........... WSO Face bese arta 43h Yen mala PAE nial Mean eee bs Slt allt Ale | eel 
hydroxy- 
b395 |—,1-tert-butyl-4- |CioHuO. See b202........... 150.21|nd (lig) 99-100  |236-8740 0.908, 
hydroxy- 
b396 |—,]-tert-butyl-2- |CuHisO. See b202........... LGASOAIP ceacighth wes ee 24 22.4760 0.922% 1.52502 | i |...|...|...|...|o88 B6?, 507 
hydroxy-4- 37(+w) 
methyl- 
b397 |—,2-tert-butyl-1- |CuHs0. See b202........... NG AAO AI Sasi. oie oa Bier 55 12620 0:9247> |1.4969%t'| ve] LOM | tee ees. |: oe OSIGeE twee ate a area. 
hydroxy-4- 
methyl- 

b398 |—,4-tert-butyl-l- |CuHisO. See b202.....-..... 164.24|yesh 27-8 13220 OO65a, l.52800) aa lenralat ale gellar losis B62, 507 
hydroxy-2- 
methyl- 


1.478714 | gh | 8 | 8 |...]...]-.....---- |B6%, 489 


b399 |—,1-butyl-2- CabseSeeib202 eee sass TAS 24 [Repeat lterscos ever 201 0.87022 |1.4966% | i | 6|s |...|...|.......--.|B5, 437 
methyl-* 


b400 |—,1-butyl-3- OPES cei 202 Sat arses ose TAS lpomtcre eer vaiecate | ahisesrtear cdots 197-8 186247 /1e403285 | ill ou |iren eeetl hoe) Rerum amercrs B5, 437 


methyl-* 
i nm cc a i i ee 


For explanations, symbols and abbreviations see beginning of table. 















































PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


eS 




















A Solubility 
Mol. Crynieline m.p. b.p. : 
No. Name Synonyms and Formula aH * | form, color and °C °C Density np Ref. 
* specific aaa ari\aTilath lacelioe : one | 
7 1 
Benzene 
b401 |—,1-butyl-4- Cure, See b202), .... eee ens A824 ive ret sredes sieleurts caged femeets. 6 ae wie 198-9 0.85864 MA OUG20" Wier. | LS By | oches|toseuet | etre avs suas ee B5, 437 
methyl-* 
b402 |—,l-sec-butyl-4- |CuHis. See b202............ PAS Oa eee rarer pret eterna een ar 200-5 0.8640! (1.4917 Li Nasi) Ye leat en tpebdi: B52, 333 
methyl- 
b403 |—,1-tert-butyl-4- |CuHis, See b202............ 4324s ereeieiasstemssscasrsrs —52 193760 0.8534¢ 1.493617 i| 6|v]s|s |chlv B5!, 210 
methyl- 
b404 |—,1-tert-butyl-3- {Artificial musk. CuHisNsOc. |283.24|ye nd (al) em Wlanemaace sl cermcoor|odaeasc i|vjv|]-..| 8 jehls BS, 438 
methyl-2,4,6- See b202 
trinitro- 
b405 |—,2-tert-butyl-4- |Musk baur. CuHisN20o. 283.24|ye w 07% 7 ieee earnest al] ero ereth Be Pea RN loom|ecal en oon coc lsbrosec 
methyl-1,3,5- See b202 
trinitro- 
— |—,(1-butynyl)-*. .|see Butyne, phenyl- 
b407 |—,chloro-*....... Phenyl chloride. UTZ SGI emeteiers —45 132760 1.10647 1.52487 | i | o |] © |]...] v |ehl v B52, 148 
CeHsCl. See b202 CCh v, 
CS: v 
b408 |—,2-chloro-1,4- = [CioHiCIN2O2. See b202..... . |226.67|nd 196-7 hatter anit tre I span toes She te ace a allele al ED oe catl sare, | tO adtrte ere eee ech eae 
diacetamido-* 
b409 |—,1-chloro-2,4- |CsH7CINo. See b202......... 142.60)pl. nd Ol IER Se ees sete ee sees 7B ey Je ate en ee |] B132, 29 
diamino-* 
b410 |—,1-+chloro-3,5- = |CeH7CINz. See b202......... 142,60|rh 105-6 BE, eo lc. eee Pa eo Bh) ples ec He avail | Soa eee B132, 29 
diamino-* 
b411 |—,2-chloro-1,3- CeH7ClN2. See b202......... PAD GOW pt ot atercra sa Te Eee ag fete} eee enn ice ore Aree toy ea Ge excess oe - ca  e 
diamino-* 
b412 |—,2-chloro-1,4- |CeH7CINz. See b202.........|142.60)/nd (at; Saw eR (Renee oe Sea] [NE ence (F ereen ee noee ar} BS laces Jalh.n =|) 8* liowe® B13?, 58 
diamino-* 
b413 |—,4-chloro-1,2- |Ce6H7ClNo. See b202......... 142.60|pl (bz, lig) ,. Ce per oacs a See ee ore é|/vivi...| 8 jligs B13, 25 
diamino-* nd (w*) 
b414 |—,1-chloro-2,3- |CeHsClOz. See b202......... TAA BGs eccameersereie ins 46-8 LIOR1 Wi aarna she sie ws es 5 SRO Bel ote ele B6!, 388 
dihydroxy-* 
b415 |—,1-chloro-2,4- (CéHsClOz. See b202.........|144,56).............. 89 DGB GIO 7 Msiose ve lic ites <4 2 vivjivjf...]| v |C&v B62, 818 
dihydroxy-* 
b416 |—,1-chloro-3,5- |CeHsClOe. See b202......... 144.56|hyg nd 117 RS ME Borda oe dee start on eed Pony ea oem ee B62, 819 
dihydroxy -* peth i 
b417 |—,2-chloro-1,3- |CeHsClOz. See b202......... GAG ee eects Cie tees 97-8... ° |l.nnd. cae RR ss4 5 Aer ae S dea] Ale SS Fo] ed sewers cited C40, 565 
dihydroxy-* | 
b418 |—,2-chloro-1,4- |CeHsClOx. See b202......... 144.56/red lf (chl), 105-6 AGB" aa Metiiea <= arg |e v|ij|s |...|v*|chl st B62. 844 
dihydroxy-* nd (bz) 
b419 |—,4-chloro-1,2- |CeHsClOz. See b202......... 144.56/Ilf (bz-peth) 90-1 139105 See oe JV} viv v]...jaav lig 8 |B62, 787 
dihydroxy-* 
b420 |—,1-chloro-2,4- CsCl) See'b202). ace. Gis = sine L4O/62))0 os spre piece susrers Wprsisrete.s 5,0) Oarre 1.059835 1,5230% Yo jegadis. |. gall Vo [no coeieeebos. GeO 
dimethyl-* 
b421 |—,1-chloro-3,5- |CsHsCl. See b202........... TAO BRN A ocr crat oe eavere ol tierce aeavars NGOS ETB Se cchatsrananifieks intense s = ok en Keres IM VE Sa teen el) SS ys) 
dimethy]-* | 
b422 |—,2-chloro-1,4- CsHsCl.» See! b202, coe ee cee AOL ODM Gs ensrecdeets 2 |187 1.0589" vival em Dake lind ehh B5!, 186 
dimethyl-* 
b423 |—,4-chloro-1,2- CabisGl. See b202 0k sn iets TAOG 2H Ae acaraa « —6 194755 1.06921% eS eo eee? res free > al Reseememnce feeTS 
dimethyl-* 
b424 |—,1-chloro-2,3- |CsHoClO. See b202....... ..|156,.62|/nd (peth) 85 ees eal cre ral Pate ovate ume aiGraihis ecilaaes| poke ils HORS B6, 454 
dimethyl- peth 6 
4-hydroxy-* 
b425 |—,1-chloro-2,3- |CsH»ClO. See b202.......... 156.62|}nd (peth) 08 | ‘ie RRR blew eee ree ee eee B62, 456 
dimethyl- peth 6 
5-hydroxy-* 
b426 |—,1-chloro-2,4- |CsHoClO. See b202.......... 156.62}nd (lig or w) 1 en Bearer eee | (Ott I [Rie nice BO. ga eenest{ mabe ies ees || GEILE B6!, 242 
dimethyl- 
5-hydroxy-* 
b427 |—,1-chloro-2,5- |CsHoClO. See b202......... .|156.62)nd (lig) a0). HEIR aie SOR A aise 5 wich, oie HEN ra Loe Oey B6°, 467 
dimethyl- lig 5 
4-hydroxy-* 
b428 |—,1-chloro-3 ,4- CsHeClO. See b202.......... UGG Gaal trecaratan hosted: aveunellhietetr eters Pa EEA Ta (energie se fa tote enue eel be Srell toes | wamell seek ORS B6!, 241 
dimethyl- 
2-hydroxy-* 
b429 |—,1-chloro-4,5- —|CsH»ClO. See b202.......... 156,.62/nd (peth) 72 Saya <x ead ein Me py roe Mees rset (eae ees ee ee B6?, 456 
dimethyl- CS: v 
2-hydroxy-* aa s 
b430 |—,2-chloro-1,3- |CsH»ClO. See b202.,......... LEGIOZNG aie syse cate ee 115-6 BaGe) BP israspatehccatallcanienrerecre © | BT cei leases lt Oil eraecroreeecsteere B62, 463 
dimethyl- 
5-hydroxy-*- 
ee ee ee ee Ee el ee a ee ee oe Se 



































For explanations, symbols and abbreviations see beginning of table. 
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ne ee ee ee ee LT rT, CS ee 
Grostalline Solubility 
No. Name Synonyms and Formula form, color and zt me np Ref. 
specific rotation other 
| | bd | solvents | 
Benzene 
b431 |—,2-chloro-1,5- CEBsClO, ‘See b202 0 DSS BR edie el the so. OMe ll aceraiaho iaicen |luacurareaera nal toatecat pure) . |B62, 464 
dimethyl- 
3-hydroxy-* 
b432 |—,2-chloro-3,4- |CsHsClO. See b202..........|156.62])...........0.. P(e en iGee toe aerators ich macioere DSU BE Sites 
dimethyl- 
1-hydroxy-* 
b433 |—,5-chloro-1,3- |CsHosClO. See b202,........ .|156.62)...........0.. BB ela are 95 Ce alle cen PE LP Dy OGRE Availle oc Rec amere eral one aaa, 
dimethyl- 
2-hydroxy-* 
b434 |—,1-chloro-2,3- CeHsCIN2Q,. See b202....... pr (al) GS. 1  } Phuictsgere meareeMlaxeeRrerenaczoall eefanstaterats i . |B52, 196 
dinitro-* 
b435 |—,1-chloro-2,4- CeHsCIN2Ox. See b202....... ye rh (eth) 53 315762 1.58576 | i C828 B52, 196 
dinitro-* nd (al) (a-form) bh 
43 
(8-form) 
27 
(y-form) 
b436 |—,1-chloro-3,5- |CsHsClN20,. See b202....... nd (al) Fey, He PON tirravccn Amer teoroleoraten a inion be Hat Je Sealine tis ollarc soe 2 6 B5, 264 
dinitro-* 
b437 |—,2-chloro-1,3- |CsHsCIN2Ox. See b202....... ye nd (al) 88 SUB Py GSB 7%: acca canes i tos B51, 137 
dinitro-* 
b438 |—,4-chloro-1,2- |CsHsClN2O,. See b202....... mel or rh nd 40 BlSd PONV GS6T a recs hee i CS: 8 B52, 196 
dinitro-* (eth or lig) 
b439 |—,1-chloro-2- Gro pCO ee D200 es giicsaae OSE etamepadebe aie s 6, 6.0, 3/fsreestsrenctsvers 210 Tie OO oe cei vadlemndl icSiNSIe lena ||| So | exec anretons B6?, 171 
ethoxy-* 
b440 |—,1-chloro-3- Galil OspseeiD 202. arco ox case ORO Hees ee ae coistereiresael lecslan eSetewars 204—5T, OTSA 52 eae ness aav B6, 185 
ethoxy-* 
b441 |—,1-chloro-4- PabisClO zs Seei 2028 ooo pes oa! I DOTOL e symamrert once ayo ie 21 212-4 1,522719 aas B62, 176 
ethoxy-* 
b442 |—,(2-chloro- CeHsClO. See b202.......... pr 28 yy ot J Reet ena ae (IRENE i lig v B62, 144 
ethoxy)-* 
b443 |—, (1-chloro- d-c-Phenethyl chloride. PREG —pecsomane $52) Se O631'g |e ener GUM 2|lec8| ben ereeeen BS?, 277 
-(d)* 
ethyl)-(d) CeHsCl. See b202 (undil) 
b444 |—,—,,(dl)*........ e-Phenethyl chloride. ~~ ~~ \140.61). seco ea cna cree se 81-217 1.527620 | dh -|B5?, 277 
CesHoCl. See b202 
| A gsc ene l-a-Phenethyl chloride. RRO boomoson: 85201 Nees 2068240 |e aeean: dh | abhi wale silo [eee tee B5!, 176 
CsHeCl. See b202 
b446 |—,(2-chloro- B-Pienethyt chloride: | ges IP4O:0U Soap sia wisn ubstecces enh 91-220 1.529420 | i CS: 8 B52, 277 
ethyl)-* CsHeCl. See b202 lig s 
b447 |—,1-chloro-4- Catis@ lee i202). scans torr (LAO. 60 arte ee pa . |180-2 1.522318 | i aas B5!, 177 
ethyl-* 
b448 |—,(2-chloro- Cee ClS See DLO Zar era re NSS OU loons neat sueie «oe |More. a whe 117-81 1.584020 ohl s B62, 287 
ethylthio)-* 
b449 |—,1-chloro-2- CebuCih See b202 4 e..07 et POOLOO lar a hse sic et —43 TSS—40 RS es ee ile ahs LD [hess aril bea eee: | toca ol ieee ere B52, 153 
fluoro-* 
b460||==1-chloro-4- | |CeH,CIF,/Sce'b2025. 0... 4.7. /180.56|0- athens cee ean —28 130787 1.499018 | i .|B52, 153 
fluoro-* 
b451 |—,1-chloro-4- 6-Chlorothymol. nd 59-61 25O=BS wp jlevie nici o. «ihe warded 5 .jalk s B62, 449 
hydroxy-5- CiwHisClO. See b202 
isopropyl]-2- 
methyl-* 
b452 |—,1-chloro-3- CsHeCINO. See b202........ pl (bz) BQ. ull cos Fox tguaes conway tl en ieanin 8 peth s B152, 8 
hydroxylamino-* 
b453 |—,1-chloro-4- CeHeCINO. See b202........ lf 87-8. ine foctane leteees wre) onl wiecotela 6 chl v B152, 9 
hydroxylamino-* sh peth 6 
b454 |—,1-chloro-2- GEE Iet Ses B202 aoe hc SSB BT lie -nsata ten eee eer 234-5780 1.633125 | i ...... [BBY 119 
iodo-* 
b455 |—,1-chloro-3- Ceili See D202 i, dem nao 2OSc4 Wenn teasstes olllsfaloioses vce « 230) | WR eheeetelliege cl sta aes TP het [oats rebel pire over B52, 167 
iodo-* 
b456 |—,1-chloro-4- CetiGll. Sée B202) rc. seca If (ace) 56-7 226—70  ABSOay Ale ne ware i PhNO:s_ |B5?, 167 
iodo-* . 
b457 |—,1-chloro-4- Op uG lessee D202 crc I OS OSl nena eget e wcoccced eterna! sinners 195-7750 1,5 12020 Pails tal seees ee «seal oreveae tate B52, 307 
isopropyl-* 
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For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 




















: Solubility 
Mol Crystalline eo ave 
No. Name Synonyms and Formula ay * | form, color and oC °C Density np Ref. 
* |specific rotation other 
w | al |eth| ace} bz 
solvents 
4 + + 7 + 
Benzene 
b458 |—,1-chloro-2- CelsClS. Seeb202 2 fans e ee nie WAS G2 ee eso steels ata ltetesoye vets oro,ca 205-6 1275220 al... eee Fer ale ee3| eicreign gl (asec ors cts ote B62, 297 
mercapto-* 
b459 |—,1-chloro-3- CeHsClS. See b202.......5..... TAA Claes coletn aint Gen eee ten erie 205-7 T263 718) Veen ais 56/8 peth s B62, 297 
mercapto-* 
b460 |—,1-chloro-4- CeHsClS. See b202..........|144.62/pr or If (al) 61 QOTR7 boo | eeMesates Bi iis ererstere i |v'|l v Vivo eae eena B62, 297 
mercapto-* 
b461 |—,1-chloro-2- C;H;ClO. See b202.......... WAZ 2591 ip gin afer vintece miele erste, 9, 5-21 DO=116* wie Were eas cllae o-aemene sue Bd EA (Cee te tars Sere a B6?, 171 
methoxy-* 
b462 |—,1-chloro-3- CASH OLO, LONI) concn ser P COON a of os anneeen|aachann ae 193-4 (0750 ewes gallPs .. B61, 100 
methoxy-* 
b463 |—,1-chloro-4- C7HiClO. See b202,...>.... VAD SO eta cite «cea ccsace <-18 LOS—202e Mitaehe.c:015 3,25 aeons Leave iy: chl v B62, 179 
methoxy-* 
b464 |—,1-chloro-3- CrHeC NOs. See'b202, 4.05. 187.08 |c ce ee os sae 17) a etrsestice Zeta ence epee nto fal ea an [samen gawtoety ctsierces B62, 226 
methoxy- 
2-nitro-* 
b465 |—,4-chloro-1- CiHe6CINOs. See b202........|187.58}ye nd (al) (¢} en  esennetie allow ee crcr| Pees on sh MeOH s_s|B6?, 226 
methoxy- | 
2-nitro-* 
b466 |—,1(chloro- pts, Sel W202 cers ses sic) ¢ |LOMOS ka satin ne wr Aya B 2 ED ee ener (neat a i a eg oleh ote etre B52, 313 
methyl)- | d* 
2,4-dimethyl-* 
b467 |—,1(chloro- CoHuCl. See b202......... ex 154.64) edicts ess o ogilits a ata ote OB BIR ee MR a aes .| d+} s s jchls B52, 310 
methyl)-4- | 
ethyl-* 
b468 |—,1(chloro- o-Xylyl] chloride. PAO GR ae mereerasasrerell(sieve aa aes 107 =D) FS oe cna eae Hy Pe beh Knee ened Initiycarr simatic B52, 283 
methyl)- CsHeCl. See b202 | 
2-methyl-* | | 
b469 |—,1(chloro- m-Xylyl chloride. TAO SGU eee Gi eecteon aite =, 5) rater a 195-6 E0848, L532 7200} tl ae os ol es ce eee B52, 291 
methyl)- CHCl. See b202 | 
3-methyl-* | | 
b470 |—,1(chloro- p-Xyly| chloride. TAOLGU ll varmcarcdreacitaieteell eee oreeeeree pat i ie | Ane lca a a i 8 | 2 . |B52, 299 
methyl)- CsHoCl. See b202 | 
4-methyl-* 
| | 
b471 |—,(chloro-tert- Cordis Ole Sees DLO 2 hart raysstsre LOS TOC Ele wtttatete eevee oilvaeetaccsicatct as 104-518 1.0437 [1.55258 i | ao] 0] 0] © |CCk o |B52, 320 
butyl)- | | lig 2 
b472 |—,1-chloro-2- CeHiCINOn. See b202....... .|157.56|mel nd 32-3 246760 TSGSe | eee Ble ack sce he . B52, 180 
nitro-* 
b473 |—,1-chloro-3- CeHsaClNOc. See b202....... .|157.56|/pa ye rh pr (al) |24 (unst) |235—6760 1.343 | ra Gk Lo 1 es | s |CS2 8 B52, 182 
nitro-* 44 } vh | chls 
| aa s 
b474 |—,1-chloro-4- CeHsClNOz, See b202........|157.56/mel pr 83 242760 1.9279% i 6] 8s oo C8: s |B52, 183 
nitro-* | | wh 
b475 |—,]-chloro-2- —_|CsH«CINO. See b202........ 141.56|nd (al) Ge ch | eee OS l...Jv}v v |chl v, BS, 171 
nitroso-* | rh | 
| peth v 
b476 |—,1-chloro-3- CeHiCINO. See b202........ 141.56/nd (bz) Pn | RC ee a mee ae ae I" chl v B52, 171 
nitroso-* | 
| 
b477 |—,1-chloro-4- CoHaClNO. See b202........|141.56!(aa or al) [2 PSS Sa |) | eeapee ss, Aa EU acta sets [ ai ea 3 8 Se REP Lee ag B52, 171 
nitroso-* laa sh 
b478 |— ,(3-chloro- ColinClO! Sed D202. oc crises (LPO Cas nae, cose des 12 139% PALS Te. Su ees Vv .|B6, 142 
propoxy) -* 245-55 
b479 |—,(3-chloro- CoHinCis. See b202e a; cea. aah Sv 71 cearen.« os creates . {116-74 1.15367 1.575220 s .|Py 8 B62, 288 
propylthio)-* | 
b480'|—, 1-chloro-4- CeoHiCINs, Seeb202......... PES. BZ leur tthe aicati reall tteeaariti ee BQ ras cele talltaminacacre i hl geal Fras) Girety netrcanettn B52, 208 
triazo-* 
b481 |—,2-chloro-1,3,5- |CoHuCl. See b202........... POGIOE hy ss mitinis Ccleio te eee 204-6 1.033789 |1.5212% td ey) Ce . |B52, 315 
trimethyl-* 10425 
b482 |—,1-chloro-2,4,5- |CeH2CINsO¢. See b202....... 247.55\ye cr (al) UG Pie atsnceincrall’s cre eevee aie crete 1 Pr ee 8: (ee 8 B52, 205 
trinitro- 
b483 ice eee aan Pieryl chloride. 247.55) wh nd 83 1 ky dial Fetes ts i | st! 6 s peth 4, B52, 205 
trinitro-* CoH2ClN306, See b202 ch] s* 
b484 |—,cyclohexyl-*.. .|Phenylcyclohexane*, ROOIRB sx porn vron Gree 7-8 238-9 0.9502" 1.5329 | i | viv . |B5, 503 
CizHis. See b202 
b485 |—,4-cyclohexyl- [CizHieO2. See b202.......... SOS 2B lat pactharcg sat Deeb OM ah ba lentes ae meena eee 5 | 6 . |B62, 929 
1,3-dihydroxy-* 
b486 |—,1-cyclohexyl-2- |CiHisO. See b202........... 176.25|nd (lig) 56-7 UAT Oh we iaresedgem wines i|s aa s B62, 548 
hydroxy-* 278-82758 lig s* 
b487 |—,1-cylohexyl-4- |CuHisO. See b202.,........./176.25/nd (bz) TSB). iikcx: chia betalte te x coe lv aoe FO weal ey s |CCk v* B62, 548 
hydroxy-* lig 6 











For explanations, symbols and abbreviations see beginning of table. 



































PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
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Crystalline Solubility 
Name Synonyms and Formula ‘cig form, color and ress a4 Density np Ref. 
* |specific rotation other 
w | al |eth|ace| bz soloants 
———+ ~ =F =. 4 + 
Benzene 
—,cylopentyl-*.. .|Phenylcyclopentane*. Re ied ee |e 215-67  |0,9504%) |1.5288% | j 8 . |B52, 393 
CuHu. See b202 
—,1,2- CiwHi2N 202. See b202....... .)192.22|nd (w) LSS eirercieteraal| Wot eee rallis giurascans sh! 8 8 chl s B8, 20 
diacetamido-* 
—,1,4-diacetyl-.. .|CioHiO2. See b202....... . |162.18 pr (al) PE nie are nae natahere satel leucelntarn ana bas at Ws Poke . |B72, 624 
—,1,5-diacetyl- Resodiacetophenone. 194.18|nd 120 SN mn tiaaecurieiee Paved (Nau Roches ei ltdccctene arian i | 6 os sh B82, 456 
2,4-dihydroxy- CioHwO.. See b202 
—,1,2-diamino-* . |o-Phenylenediamine. 108.14|brsh ye If (w), |102-3 ZEG—SUW ch stans s¥e1| 9194.8 48 ak 5|vis chl 8 B8, 6 
CsHsNo. See b202 pl (chl) 
—,1,3-diamino-* . | m-Phenylenediamine. 108.14/rh (al) 63-4 282—4760 1.0696" LCSD PASM BAe. lls icsifemeeteteen ete Ba, 10 
CeHsN2z. See b202 
—,1,4-diamino-* . |p-Pheny lenediamine. 108.14|wh pl (bz) 140 Ori > |aee hanecnag Gaalll de 9.22.4 s’| sh} 8 chl 8 B8, 61 
CeHsNo. See b202 
—,1,2-diamino- |CsHeCl:Ne. See b202.. .|177.04|nd (al) 1s) 1 Ie POR Cae |p out eGR OR Hes SRNR cP BP al. con lls hall caviell dee otcehch nekiael Mea 
3,5-dichloro-* 
—,1,3-diamino- (CsHsCloNo. See b202.........|177.04\nd (w) POG)... pllpsiimava spall Weer rasa sa: «Pee vil] 8 Vv . |B132, 29 
2,5-dichloro-* 
—,1,4-diamino- (CeHsClhN2. See b202.........|177.04|pr (w) FO eae sear tate cara | stiri orl anise ee Sl) Bi lata ayer tees ee B13, 118 
2,5-dichloro-*- 
—1,5-diamino- |(CsHsCleNo. See b202.........|177.04|nd (dil al) SB ATO. 5 y ilietessrassne gees tenets ;-5--0e4| ve tar ace BE Mar calito wile ae: Itrerckcroe renee B13, 54 
2,4-dichloro-* 
—,2,3-diamino-  |CsHeClNo. See b202......... 177.04|nd (50 % al) HOO! 9 ullvacma eb rre s/s os V B132, 20 
1,4-dichloro-* lig s 
—2,5-diamino- |CeHeCleNs See b202......-..|177.04|/nd pr (dil al) |124 = ss fw. ee fe ec eee ele we ee oth 8 . |B131, 37 
1,3-dichloro-* 
—,1,2-diamino- |CsHi2N2O2. See b202........ ./168,.15|bl UE Ps ere celkico ouketiolie diode ties el Gey at .|to 6 B13, 732 
4,5-dimethoxy-* 
—,1,2-diamino- |C7HioN:20. See b202......... Thy ie cas Seed 48 L67={08 cael ewe ad GO statis Ronit ten Am 69, 
4-methoxy-* 586 
—,2,4-diamino C7HiwN20. See b202......... 138.17|nd (eth) BioSay Taek lenceria rt onl Amram eee CRS . |B132, 308 
1-methoxy-* 
—,1,4-diamino- |CsHwN20. See b202......... 52:20] Ess ayes san oe iN 2? Be My lercaroracary sa) ora a croncteren [sector a 6.1) 8 i458: . |B132, 349 
2-methoxy- 
5-methyl-* 
—,2,3-diamino- (|CsHiwN20. See b202.........|152.20)pr (eth-bz) CDH: ls wee asun ce lleeteteitacues alee Ve UV; ll Oom ie ppeieresete sna B132, 349 
1-methoxyl- 
4-methyl-* 
—,1,2-diamino- |C7HiwN2. See b202...........|122.17/pl (lig) 88 ZOD.0) BF ditrkecseen ol eemte aoa Fareed to Ihechetel | alco cal evetreretence estos B13, 148 
4-methyl-* 
—,1,2-diamino- |CsH7NzO2. See b202.......... 153,15|\dk red 158 OU Witter Cie aca > alleen orexecstinyllsmeed emacieee t) acs B13!, 10 
3-nitro-* 
—,1,2-diamino- |CsH7N:02. See b202.........|153.15/dk red nd POD—2O0\) Teese aekGhs wlliioeterciae teen fev acs B13, 29 
4-nitro-* 
—,1,4-diamino- | Diaminodurene. 164.25|nd (w) 12) |Ihai wip Aistaal ls Gong corals aa earecea s'/vj|s chl v B132, 76 
2,3,5,6-tetra- CwHisN2. See b202 
methyl-* 
—,1,2-dibenzoxy-.|Pyrocatechol dibenzyl ether. |290.34|)yesh nd or pr [63-4 —s fw. wee ee fee eee fee e eae i |s'|s peth s B6, 772 
CzroHisO2. See b202......... (al) 
——,1,4-dibenzoxy-.| Hydroquinone dibenzyl ether.|290.34|pl (al) ASO | Rta hate eee | teehee acre) « i|s'|s aa 8 B5, 845 
C2HisO2. See b202 
—,1,2-dibromo-* . |CsH«Brz. See b202........... ZEDOT ic a elareereed oho 5 6.7 221 1.95574 by ee Naa Ia ta Pan Ta Po Fa Lo ae B52, 162 
—,1,3-dibromo-* . |CeH1 Bro. See b202.........../235.92]..... 2.00. e eee -7 220 1.95237 1.608317 ij|s|oe . |B52, 162 
—,1,4-dibromo-* . |CsHiBro. See b202.......... .|235.92)pl 87 218-9 1.83224" |1.5742 | i} s|v|v|...|CSv B52, 163 
—,1,5-dibromo- |CsHsBrz. See b202.......... DOSiOSI haunasate okays croc 72 255—6 ie bucrcm 6: Te, | ORM hats] etre |: <-ell tek Gears ext] SA 204: 
2,4-dimethyl-* 
—,1,2-dibromo- |CeHsBroNO:v. See b202....... 280.93|mel pr SB WAiepc ok ctpillteod seriaustats omiadetas i s|v .|ehl v B5?, 190 
3-nitro-* 
—,1,2-dibromo-  |CsHsBrzNOz. See b202....... 280.93\nd (al), mel pr |38-9 296 1.983511 | i | s 8 jaa s B5, 250 
4-nitro-* 
—,1,3-dibromo- |CsHsBr2NOz. See b202...... .|280.93)nd (al), mel pr |84 . {1.9211 rE alles 8 .|B5, 250 
2-nitro-* 
—,1,3-dibromo-  |CsHaBr2NOz. See b202......./280.93/pl or pr (eth), |106 =... DORA ooo sn 8?) Bese . |B5, 250 
5-nitro-* lf or nd (al) 
—,1,4-dibromo- |CsHsBr2NOz. See b202...... .|280.93}yesh pl (ace) 85-6 . (1.941611 i si | s . |B5, 250 
2-nitro-* 
—,2,4-dibromo- |CsHsBrzNOz. See b202....... 280.93|ye pl or pr (al) |62 ~—i...... es. 1.9581 |........ i | s' 8 . |B5, 250 
1-nitro-* 
—,2,3-dibromo-  |CsHiBrz. See b202......... .|277.98)nd (al) 63-4 PAL Ea ty TN le aie cuneate, | operat Teme iz v |chl v B5, 403 
1,4,5-trimethyl-* 
—2,4-dibromo- |C;HuwBrz. See b202.......... 277.98|nd (al) 64 BIT | alls oes Geen epee ea a ll a 8 .|B5, 408 
1,3,5-trimethyl-* vi 


| ee NA EI ee ee EE ES eee eee eS 
For explanations, symbols and abbreviations see beginning of table. 


C= 


157 
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pn a ae ea ae ee 
‘4 Solubility 
Mol Pryasalies m.p. b.p. : 
No. Name Synonyms and Formula aah form, color and °C °C Density np Ref. 
* Ispecific rotation wrlltalllethitacell be other 
| | solvents 
= if 
Benzene 
b524 |—,1,2-dibutoxy-* |Pyrocatechol dibutyl ether. |222.32)yve = |......05. DAVIS Wo Wes eco ||. Meenas i tenanedl memcd eared Mees | fo Pen eee ces cies ag en a 
CysH2O2. See b202 
b525 |—,1,4-di-tert- Cul. See b202. 2.0... 26655 190.32|nd (MeOH) 78 PLEAS poo cealloao folio, ESSAI R eal oaedllaeecterio dose B52, 344 
butyl- 
b526 |—,1,3-di-tert- CreH2eO. See b202........... BEBE | avael sas stn savas 44 P3410 ee er crch crore rect heeeseveuatats alk i Am 67, 
butyl-5-ethyl-2- 304 
hydroxy- 
b527 |—,1,4-di-lert- CusH2202. See b202.......... PP TR A Neat ohh yt eo DTO=12 = nearest nn elleceaa terse .|Am 64, 
butyl-2,5- 937 
dihydroxy- 
b529 |—,1,3-di-tert- CuHn0, See b202........... 206.32|pr (al) 39 94 BEES owl Micuya = oxe'<lo)|io a cgsbet nate ah |...|...|-..Jalki Am 73, 
butyl-2- 3179 
hydroxy- 
b530 |—,2,4-di-ter(- CuH2O. See b202..,........ ZOG oat eaei ed 56.5 ee te atee oencutn 1,508029 .jalk i Am 60, 
butyl-1- 2496 
hydroxy- 
b531 |—,1,3-di-tert- Ionol. CisHuO. See b202.... .|220.34].............. 70 265 0.8937, |1.48597% | i | s |...| s | s |peths Am 69, 
butyl-2-hydroxy- 133 alk i 1624 
5-methyl- 
b533 |—,1,5-di-tert- CywHuO. See b202........... 22034 aioe stee oi «ste 52.5 1138 0.891% eat bs t _jalk i Am 67, 
butyl-2-hydroxy- 305 
3-methyl- 
b534 |—,1,5-di-tert- CrHuO. See b202.......-..- ZOO SEN; einen eds « ace 62 282 O:otee. \a2-eeee: i|s|sJ|s|s |CCkhs 
butyl-2-hydroxy- 167% alk i 
4-methyl- 
b5341|—,1,3-di-tert- CHO. See b202........... Q76:4olGen tees ooh 47 SEBO Lak > vet e tere seat es ne er ree ete -|Am 67, 
butyl-2-hydroxy- 304 
5(2-methyl- 
2-butyl)- 
b535 |—,1,2-dichloro-* .|CeHiCh. See b202........... LAFOL Recrcetetrcs corer -17 179 1.3048; DSA S SI Pr he yt elo as seme eee B52, 153 
b536 |—,1,3-dichloro-* .|CeHiCle. See b202........... AT: OL eee ea ae —25 172 1.2881” |1.54571 |i |s| a |...| 9 |..........|BS%, 154 
b537 |—,1,4-dichloro-* .|CeHiCh. See b202........... 147.01|mel pr, lf (ace) |53 174 1.533, 1.521080 la} als |i..| s (Gea B52, 154 
sh | chl s 
| | 
b538 |—,1,2-dichloro- —|CeHiCleOz. See b202......... 179.00/pr (chl-CS2), PUG=T Wb R eee i atwkes neler viv v . |B6l, 389 
4,5-dihydroxy-* nd (bz-peth) 
b539 |—,1,3-dichloro- |CeHiCl2O2. See b202.........|179.00/pl (al), md (w |161-2 fw. ee eee eee eee stl s gh . |B62, 845 
2,5-dihydroxy-* or bz) 
b540 |—,1,4-dichloro- |CeHsCloOz. See b202......... 179:00\nd tw), pl (ba) 1T66=—TO)  Pecnccck ccs ance alee ess faecte (abs foal Ha . |B6?, 845 
2,5-dihydroxy-* 
b541 |—,1,5-dichloro-  [|CeHiClO2. See b202........./179.00]..........008. Bad A els ok atts, ome tcratn aoe Fe fe) |e en (A fore ee i B6, 783 
2,3-dihydroxy-* yh 
b542 |—,1,5-dichloro- CoHsCloOr. See b202......... 1:79:00}. baci ba a siten BIS Si PR Oe. ~.SGS Salto viviv lig 6 B62, 819 
2,4-dihydroxy-* 
b543 |—,2,3-dichloro- |CeHsCloOz, See b202......... 179.00|nd (w) 194-5: ict PERU earl Sete Vv ligi B62, 845 
1,4-dihydroxy-* 
b544 |—,1,2-dichloro- |CsHsClO, See b202......... 191.06 ee iat lesa va hes coll aio Seale .{ehl v B62, 454 
4,5-dimethyl- peth 6 
3-hydroxy-* 
b545 |—,1,3-dichloro- |CsHsCl:O. See b202......... PE OG crater ivaraiecchcecea ively OR Wai iio cm act Hetecanltnetva orate leat 8 peth 6 B62, 456 
4,5-dimethyl- 
| 2-hydroxy-* 
b546 |—,1,4-dichloro- |CsHsCl.0. See b202......... 10106 |aceeee os eee BA Reese tle oo ae 8 peth, 5s |B62, 456 
2,3-dimethyl- 
5-hydroxy-* 
b547 |—,2,4-dichloro- |CsHsClO. See b202......... LOL OG (eer Bont cone SS we avai cases alec 8 lig 5 B62, 464 
1,3-dimethyl- gh 
5-hydroxy-* 
b548 |—,2,4-dichloro- CsHsChO. See b202. . PULLER ats. cnenaie.a scents B87 Same Whee) Pere BAUR. 5.0 Ie cree hla {| rde, a 
1,5-dimethyl- CCk v 
3-hydroxy-* peth 6 
b549 |—,3,4-dichloro- |CsHsClsO. See b202......... {191.06}. .........000., ORLA) QUES lorcna IG ee eae As tikes be 08 B rte Mi Scan ce 
1,2-dimethyl- 
5-hydroxy-* 
b550 |—,2,4-dichloro-l- |CsHsCloO. See b202........./191.06]........... 000 )e cee eee BIRT, cis nscs. i fecamn nes SG pars feed Ke HPN (Cea (SP cuathc in oe Bo, 189 
ethoxy-* 
b551 |—,(1,2-dichloro- |Styrene dichloride. CsHsCle, |175.06].........00 000 fe cece eee, 233-4.935 1.240, [1.554415 | j Pipl bs. ¥ arectee B52, 278 
ethyl)-* See b202 















































ee a a ee ee ee ere a hl 
For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 











Crystalline Solubility 
No. Name Synonyms and Formula og form, color and "eee a Density np Ref. 
* Ispecific rotation other 
w | al jeth/ace} bz 
solvents 
aa a 
Benzene 
b552 |—,1,4-dichloro-  |CeHaChl. See b202...:...... 272.90|pl (al) 21 Bost 1, iis iss. INE ils .|B5, 221 
2-iodo-* 
b553 |—,2,4-dichloro- |C7HsClhO. See b202........./177.03/pr 27-8 BB ZRBOE Mile sanyo \|nntnhlane i|s|s . |B6!, 103 
1-methoxy-* 
b554 |—,1,2-dichloro- |CsHsClsNOe. See b202....... 192.00)mel nd (peth) /61-2 257-8 20 ||, teed ah .|peth s, B52, 185 
3-nitro-* 08 V 2a8 
b555 |—,1,2-dichloro- |CsHsCl2NOz. See b202....... 192.00)nd (al) 43 255-6 1420014 foe eee Lo ltahs sa feeal| eel cata B52, 186 
4-nitro-* 
b556 |—,1,3-dichloro-2- |CsHsCl2NO2. See b202....... 192.00 nd or pr (al) 72.5 1308 1400480 |i cure ac i | sh . |B52, 186 
nitro-* 
b557 |—,1,3-dichloro-5- |CsHsClhNO:z. See b202....... 192,00|pl (al) Boe Ms tecseqegcelsraenmecerins 3) [iB% li aeil Girl enn ene ea Men R Eas LG 
nitro-* 
b558 |—,1,4-dichloro-2- |CsHsClsNOz. See b202.......|192.00|pl or pr (al) 55 266 16608 loins s iy | hea aoe 5 CRE B5, 245 
nitro-* 
b559 |—,2,4-dichloro-l- |CsHsClsNOs.’ See b202....... POZSOO rere tena la aricvcr ¢ 32 258.5 PASQO cease ')eces (piltoralicwaimeardl ise ke Shi fon B52, 185 
nitro-* 
b560 |—,1-dichloro- CoHuChP. See b202......... eee |e miso ekerermicie aim ei pcekss sta ayant 268-70 DOO Oy raratete aac GC LON | eared] Esa cited Mee ome cna Career) 
phosphino- 
4-isopropyl-* 
b561 |—,2,4-dichloro-l- |CsHsChNs. See b202.........|188.02|/ye nd (al), BET es cdepeuellidee te alt cs ae ere iy | 8.58 s |peths B52, 208 
triazo-* pr (ace or bz) chl s 
b562 |—,1,2-diethoxy-* . Catechol diethyl ether. 166.22|pr (peth) ABB) 8 Motzvesiprepenate tail Meares ce ocaa | ta to. a ee late s |v . |B62, 780 
CwHuO2. See b202 
b563 |\—,1,3-diethoxy-* .|Resorcinol diethyl ether. 166.22\pr 12.4 PEL. IIS wideeeernc GEO E Cn. i i | eles - |B62, 814 
CiwHuO02. See b202 
b564 |—,1,4-diethoxy-* .|Hydroquinone diethyl ether. |166.21|pl 71-2 246 see Milks ice os eran eae vi|s s |chls B62, 840 
CiwHuO02. See b202 
b565 |—,1,2-diethyl-*...|CioHis. See b202............ NY Ueto eens che sac <-—20 183.5 0.880020 /1.503529 | i | s | 8 - |B52, 327 
BSCS al S-dicth yl: | Crobi See B02... vey ee ISL OM occu pane e ses <-20 |181-2 |0,8639% |1.4955% | i | s | s .|B52, 327 
b567 |—,1,4-diethyl-*...|CioHu. See b202............ ies SoD IN rerstceynte meaner f=) ey —35 182-3 0.86207 1.49672 | i |s|s . |B52, 327 
b568 |—1,8-diethyl-5- |CuHie. See b202............ TAS DTK ec ae tera ene 198-200' 10.8700 |... 00.0. Slee teat]. | an ee ene BS, 441 
methyl-* 
b569 |—,1,2-dihydroxy-* Catechol. Pyrocatechol. THOSE DG Soe atthe cesar 105 240 1.371 1.604 aire" 8 era Be a ers 
CeHeOr. See b202 
b570 |—,—, carbonate... . . 136.11|pr (ace or al) {120 2O5—30 6 Blades. clisc alm astioanen BP le elves) Bol eokene eee B191, 660 
C2 
b571 |—,—,diacetate..... CioHiO4. See b202.......... 194.19j)nd (al) oY I) | Bgcecte arctic lanaene oes aro ain nos OW aoalleag peth s B62, 784 
chl v 
b572 —,—,dibenzoate.. .|\CooHuOs. See b202.......... 318.31)lf (eth-al) {CAPM Dy Dchteei citerrecl| Nit au cueeeal lease cles ag Sees 8 . .|B92, 112 
b573 |—,—,monoacetate. |CsHsOs. See b202........... 152.15/pl 57-8 TSO=O e108 eee oevs.cellres fromeraye s|s . |B62, 783 
— |—,—,monobenzoate see Benzoic acid, 
2-hydroxypheny] ester 
b574 |—,1,3-dihydroxy-*|Resorcinol. CeHsO2z, See b202.|110.11|nd LV 281 SR alee Wey a abe ny 8s |s8]s8 .jehl 6 B62, 802 
b575 |—,—,diacetate..... |CioH1004. See b202.......... MS DO ote Gis os hn rach fen esse ts 8 OTS) Ae welet tc ccoe alls 5 cette be ave hae . .|B62, 817 
b576 |—,—,dibenzoate.. . |C2oHiuOu. See b202......... ./318.31/pl Thy S| ES Roa ie dre | Ce Ree real Vint] a. . .|B92, 113 
b577 |—,1,4-dihydroxy-* Hydroquinone. Quinol. 110.11|mel pr (sub), {170 285730 PBI Fle sean 8 | v . |B62, 832 
CeHeO2. See b202 nd (w), yh 
pr (MeOH) 
b578 |—,—,diacetate..... CioHiwOs. See b202.......... 194,19}pl (w) 122" Wings waeen OCPOHee llsaaateo st] vh| y .jaa v* lig v |B6?, 843 
b579 |—,—,dibenzoate.. . |C2HisO4. See b202.......... Sieauimelalior to), (204.0 Pilisitensetectaat| Satteunmue scl ceeravensa ijs*|i . |to s* B92, 114 
b580 |—,1,2-dihydroxy- |CsHwO2. See b202.,.......... 138.16|pr (w) TORE whe Nhnrennt achilles © oc aw Silene oxteghe ¥ iw | iy . |B6, 911 
3,5-dimethyl-* 
b581 |—,1,2-dihydroxy- |CsHi0O2. See b202........... 138.16|mcel pr or 87-8 Bas TT eis i norsupthtnor nated Vdewe A 6 |sulfs B6!, 444 
4 ,5-dimethy]-* nd (peth) peth 5* 
b582 |—,1,3-dihydroxy- |CsHiO2. See b202........... 138.16|nd 149-50 BUD, Es MHA ios. occa eee Sulluevall eV ..../B6l, 444 
2,4-dimethyl-* 
b583 |—,1,3-dihydroxy- |CsHwO. See b202............/138.16)nd (bz), pr (w)/163 Dy gcse Uren Hee geese iter tec eae CPB RLF WON: a] ERE (eee SRR, Gee ae a: B62, 891 
2,5-dimethyl-* 
b584 |—,1,4-dihydroxy- |CsHi002. See b202.......... . 188.16)... - 6s eee nee 7 imesh crotch boric omnes’ cecr ters oii SE (cSa Ls . |B6, 908 
2,3-dimethyl-* 
b585 |—,1,4-dihydroxy- |CsHwO2. See b202........... 138.16|lf (w) DTT BUD. ) [ec Paete nel Race ayarsrsi|(scn eee st} s | s 5 |CSe § B6, 915 
2,5-dimethyl-* chl s 
b586 |—,1,5-dihydroxy- |CsH:0O2. See b202........... 138.16/nd (bz), 136-7 Fab doy LS eancrestcme [eee iceseuhi ia: s |v 6 |peth 6 B6, 908 
2,3-dimethyl-* pr (w+1) 115-7 CS. 6 
(+1w) chl 6 
b587 |—,1,5-dihydroxy- |CsHiO2. See b202........... 138.16/mel pr, 125 DAD? Te A a Renegensten greeter acer eat yi! . |B62, 889 
2,4-dimethyl-* (w+1) sub 
b588 |—,2,5-dihydroxy- |CsHiO2. See b202........... 138,17|nd (xyl) U5 Es US HMine Bictodl lotiesciaeaceo | lbcroaere FEA rere (cad (Succi 2 B62, 888 
1,3-dimethyl-* 
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For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline mate ae ; se nied 
No. Name Synonyms and Formula a ‘| form, color and on °C Density np Ref. 
* |specific rotation other 
w | al jeth) ac | bz 
solvents 
= T 
Benzene 
b589 |—,1,3-dihydroxy- |CsHsN20s. See b202......... 200.11\ye nd WAT — 8) Re ecieleend |e eek | etait 6 | 6 - |B62, 823 
2,4-dinitro-* 
b590 |—,1,3-dihydroxy- |CsHiN20y. See b202......... 168.11llye rh pl G6 2=30 | | NC Heaare sh Wetestlansiz oti ome remeteeoie s|s . |B72, 851 
2,4-dinitroso-* 
b591 |—,1,3-dihydroxy- |CooHisNsOz. See b202........ 346,30 red-nd (ehl-alyi 22: rer Wee AE ron pee ee 6 s |chls B16, 186 
2,4-di(2-tolylazo) 
b592 |—,1,3-dihydroxy- |CooHisNsOz. See b202........ 346.39|nd (chl-al) DSO. wl eee. Riot ae eee eee 6 .|08 8 B16, 186 
2,4-di(4- 
tolylazo)- 
b593 |—,2,4-dihydroxy- |CooHisN«Oz. See b202........ 346.39/ye nd (chl-al) (255-6 |......... s| 6 .|chl vA B16, 187 
1,5-di(4- 
tolylazo)- 
b594 |-—,2,4-dihydroxy- |CsHiwO2. See b202........... 138.17|pr (chl or bz) |98-9 3 LS beg eee Al remem 6] 6/6 . |B62, 885 
l-ethyl-* 
b595 |—,2,4-dihydroxy- |Ci2HisOr. See b202.......... 194,28|pa ye nd 68-71 BRE MS igo Ege mem al lam arenc 6 EM |) s |chls B6?, 904 
1-hexyl-* 
b596 |—,1,2-dihydroxy- |CeHsIOz. See b202.......... .|236.01/lf (CCl) 92 OD eo Vile SE So soe ae & | 8 | 8: ele eh) 6 eer eee 
4-iodo-* peth 6 
b597 |—,1,3-dihydroxy- |CsHsIOz. See b202........... 236.01|nd (bz) 92.3 UD. Mant |ssa sie beeen, ree peth i B62, 821 
. 5-iodo-* 
b598 |—,1 ,4-dihydroxy- |CsHsIOz. See b202...........|236.01].............. NBG oes tetos ollecae Sans .|Am 56, 
: 2-iodo-* 667 
b599 |—,2,4-dihydroxy- |CsHsIO2. See b202...........|236.01|pr (cy nial CSO rd tr MEP (tee bea iy Ee bats cans GRAN as, Ge neuen ric | B6’, 821 
l-iodo-* 
b600 |—,2,4-dihydroxy- |CioHuO2. See b202. SI GES 22 |e mete eve 62-3 16G=80= ON soe Pete Jal <3 (ike A EN hc) (oan ccc bred ae | (Brat Cac 
l-isobutyl- 
b601 |—,1 ,2-dihydroxy- |CoHi2.O2. See b202........... 152.19/lf (peth) 78 S02 4 Se. : . SO eee peth s* B6, 929 
4-isopropyl- 
b602 |—,1,4-dihydroxy- |CoHi202. See b202...........|152.19/nd $20 Wie RS s one ie oe nee lig s* B6, 929 
2-isopropyl- 
b603 |—,2,4-dihydroxy- |CsHwO2. See b202........... DOAN! og set eneatsces a 105 DEB BL A herd one emilee oe Boh eas boos lois lec catse ested eee 
1-isopropyl- 
b604 |—,1,4-dihydroxy- |Thymohydroquinone. 166.22) pr 142 290 sub) hee cen se 6/|s/s s |pethi B62, 901 
2-isopropyl-5- CioHuO2. See b202 
methyl- | 
b605 |—,2,3-dihydroxy- |CioHuO2. See b202..........|166,22).............. 48 2¢0. jh) Abeer ested eee 3 | |. oss B62, 900 
1-isopropyl- pethi 
4-methyl- 
b606 |—,1,2-dihydroxy- |C7HsO3. See b202...........|140.14).............. G1 RRC \ ee aegis areca LE ne Je: bee Baek [Aenea einer ol She rs 
3-methoxy-* 
b607 |—-,1,3-dihydroxy- |C7HsO3. See b202........... IAQ TA ee cvemneracnecrcate 85-7 a ae a ne eareS leat | a nem fem! fe ead (Oey ee eas 9|Em ee ea 
2-methoxy-* 
b608 |—,1,3-dihydroxy- |C;HsO3. See b202........... 140,14|pl (bz) 78 DUSLOR) OG Wrest ieacuceterere ae ae 2 
5-methoxy-* | 
b609 |—,1,2-dihydroxy- |C7HsO2. See b202.°......... .|124.14|1f (bz) 68 > Va | (8 eee ees s|s s jchls B62, 858 
3-methyl-* 
b610 |—,1,3-dihydroxy- |C7HsQz. See b202...........|124.14|pr (bz) 119-20 OE FF AU iivessicacets ele fa a | Sia ice ate B6, 878 
2-methyl-* 
b611 |—,2,4-dihydroxy- |CuHisOr. See b202.......... VOOQD) oie hori ecu 61-2 177-86 ey Ges ics 6.) wale 8 . |B62, 903 
1(3-methyl- 
butyl)-* 
b612 |—,2,4-dihydroxy- |Ci2HisO2. See b202..........|194.27]......... .|70-1 bi 23 | OR eee (Pn 2 5/sis . |B6, 904 
1(4-methyl- 
pentyl)-* 
b613 |—,1,3-dihydroxy- |CeHsNO,. See b202........../155.11]og-red pr (al) [88.5 J... eee fe c ec ccc lececcces oe en cd esl Cece | 
2-nitro-* 
b614 |—,1,4-dihydroxy- |CoHsNOs. See b202........../155.11]og-red rh We8=4 RA A x oe Sle ina eee re 2 (al | a | cee B62, 848 
2-nitro-* 
b615 |—,2,4-dihydroxy- |2-Hydroxy-1,4-benzoquinone |139,11]ye nd (+w) IGS ON Fe Se A civ cA Tite eee s|v{s|]v|i |CSsi, B8, 253 
1-nitroso-* oxime, CeHsNOs. See b202 chl s 
b616 |—,1,3-dihydroxy- |CiiHisO2. See b202..........|180.24]............., 72-3 MGs) gc | Re « Pl alils erik te Ee, B62, 902 
4-pentyl-* 
b617 |—,1,3-dihydroxy- |Olivetol. 180,.24|nd (+ w) 49 ROE Neooric vs acconnen i) 61%s 8 . |J1945, 
5-pentyl-* CuHieOz, See b202 pr(bz-lig) 40-1 311 
(+w) 
b618 |—,1,2-dihydroxy- |CoHiO2. See b202.,........ ./152.19|pr 58-60 152i8 1.100; 1.44408 | 5| 8s | 8 ah lea. . B62, 892 
4-propyl-* 
b619 |—,1,3-dihydroxy- |CoHw2O2. See b202,..........|152.19|nd Boas; lulsts heiress puns hero ok ORE s'| sis s . |B62, 893 
5-propyl-* 
b620 |—,2,4-dihydroxy- |CoH1202. See b202...........|152.19]pr (bz) 107-8 1 oe a ne Perea (cian FPL REL Her Pa eacvtet| (eee leveres sence lec Sree - 
1-propyl-* 
b621 |—,1,2-dihydroxy- |CsH2BryOz. See b202......... |425.74|nd MOQ—S.- leeateecrtiste'| Meares, 5 Gola MEARE « Bille ols a exe emetic B62, 788 
3,4 ,5,6-tetra- 
bromo-* 
a ea | ee | 


For explanations, symbols and abbreviations see beginning of table, 
C-160 
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hae Grpatalline x . Solubility 
No. Name Synonyms and Formula tA * | form, color and ser io. Density np Ref. 
* Ispecific rotation other 
| [_ w | al Jeth|ace| bz 
solvents 
ae | x | A 
Benzene 

b622 |—,1,4-dihydroxy- |CsH2BriOz, See b202........ .|425.74)mel pr (al-eth) |244 3.02321 ilviv jaa s B62, 848 
2,3,5,6-tetra- 
bromo-* 

b623 |—,1,2-dihydroxy- |CeHsCliOz. See b202..... .|247.91|nd (+3w) 194-5 5 .|B62, 787 
3,4,5,6-tetra- 94(+3w) 
chloro-* 

b625 |—,1,3-dihydroxy- |CsH:Cl:O2. See b202......... 247.91\nd (w) WANs \iavcavivabrerets vAl viv v jaa v B6?, 819 
2,4,5,6-tetra- 
chloro-* 

b626 |—,1,4-dihydroxy- |CsH2ChO:2. See b202........ .|247.91/nd (aa) CY aaah one See Ps bo 5 |CS2 6 B62, 846 
2,3,5,6-tetra- CChk 6 
chloro-* aa 6b 5 

b627 |—,1,4-dihydroxy- |CsH2I«O2. See b202......... .|613.75| (aa) BOR Viddoncta calle peeetere Py arcmranears 6 | 8 6 lalk eh, BO, 417 
2,3,5,6-tetra- chl 8 
iodo-* aa é 

b628 |—,1,4-dihydroxy- |Durohydroquinone. 166.21}nd (al) SS Dw lchorar teicher nerd lhwetealo nae BP 8: lean e all hseeemeotere 
2,3,5,6-tetra- CioHuO2. See b202 
methyl-* 

b629 |—,1,3-dihydroxy- |CsHsBrsO:. See b202........ .|346.83|nd (w) hy ee RC ee iu Peccl eer Sete ke we 56|s|s . |B6, 822 
2,4,6-tribromo-* 

b630 |—,1,4-dihydroxy- |CsHsBr302. See b202........ .|346.83/nd (chl) S67 Aili ehapeeice tin avecercesal||< a intercon vAl viv v laaviigs /|B6?, 848 
2,3,5-tribromo-* 

b631 |—,1,2-dihydroxy- |CsH:Cl:O2. See b202........ .|213.46|pr BL BE) te toce tes caer laeateraaere [te aice. wy ome i | ss leas B6!, 389 
3,4,5-trichloro-* 134-5 

(+}w) 

b632 |—,2,4-dihydroxy- CsHsClsO2. See b202........ .|213.46|nd S30 iL. ABA ok eee blviv . |B6, 82 
1,3,5-trichloro-* 

b633 |—,1,3-dihydroxy- |C»Hi:0:. See b202...........|152.19|:...........-- Bob im NN Rat INE o's oe .|B6, 931 
2,4,5-trimethyl-* 

b634 |—,1,3-dihydroxy- |CyHizO2. See b202........... 152.19|nd or If LOS=4) OD |. ere en ta tree |are eee vivijv]|6é .|B6, 930 
4,5 ,6-trimethyl-* 

b635 |—,1,4-dihydroxy- |CsHi2O2. See b202.......... .|152.19|nd (w) 167=8:) | RAR tata oh ao eee vAil viv v - |B6, 930 
2,3,5-trimethyl-* 

b636 |—,2,4-dihydroxy- |CyHi2O2. See b202.........../152.19}pl (al), If 149-50 D7 GENTOO Ss a cinal eee 6lviv 6 .|B6, 939 
1,3,5-trimethyl-* 

b637 |—,2,4-dihydroxy- |Styphnic acid. 245.11|hex (al) 179-80 ti. Vine a eetacss te Alec biotiees 6|s|s . |B62, 825 
1,3,5-trinitro-* CsHsNsOs 

b638 |—,1,2-diiodo-*....|\CeHiIz. See b202............ 329.92|pl or pr (lig) 27 286750 2.5420 1.71792 | i Vv ellie lacereane dee ees LOS. 

b639 |—,1,3-diiodo-*....|CeHulIz. See b202............ 329.92/rh pl or pr 40.4 285756 2.4735 i]s|/s .{ehl 8 B52, 168 

(eth-al) 

b640 |—,1,4-diiodo-*....|CeH Iz. See b202............ 329.92|rh If (al) 129.4 Siar Ineneaseslessacs!. ile |v _|B52, 168 

b641 |—,1,2-diisopropy]-|Ci:His. See b202............ 162.26 |b ssecten acc a —57 204 0.87717 |1.4960% | i | | 2] ©] «0 |/CChe |B5s, 447 

b642 |—,1,3-diisopropyl-| Ci 2His. See b202.............|162.26].............. —63 203 0.85599 1.48832 | i | © | © | © | © |CCk B5, 447 

b643 |—,1,4-diisopropyl-/Ci2His. See b202... 162°26|eeeeees seein = 17, 210 0.85687 |1.489820 | i | © | 0 | | » |CCk B53, 339 

b644 |—,1,2-di- ColleBa= See D202 25 ocesrs oo gtd NA | tee ha ca aces Bone 28-9 238-0 CAM era waves. cae viv Vv . |B62, 799 
mercapto-* 12017 

b645 |—,1,3-di- CeHeS:. See b202............ 142.25)lf 25-7 pe Welle picioe crn oreo 6 . os v B6?, 829 
mercapto-* 141% alk v 

b646 |—,1,4-di- |\CeHeSz. See b202....... ./142.25]I1£ (al) (eal! [Sa sete Pats Bae epee Kiara hi Vv v laa v lig 6 |B62, 854 
mercapto-* 

b647 |—,1,2-di- Veratrole. CeHi002. See b202 |138.16) (lig) 22.5 206-7 1.08435 5 ahs Aig 6) s]|s .|B62, 779 
methoxy-* 

b648 |—,1,3-di- Resorcinol dimethyl ether. USS SEGL tees asc arhs —55 217-8 1.055223 Ease On Stalls s jsulfs B62, 813 
methoxy-* | CsHiwO2. See b202 

b649 |—,1,4-di- Hydroquinone dimethyl 138.16)lf (w) 56 212.6 VO36 sian eet 3] 8 |v v . B62, 839 
methoxy-* ether. CsHi002. See b202 

b650 |—,1,2-dimethoxy-|CsHsN20s. See b202...... .. . |228.16/nd (al) 130 SRO OAR ae oo coal tt Ps .|MeOH 6 |B6?, 794 
4,5-dinitro-* 

b651 |—,1,2-dimethoxy-|CsH 0102. See b202.......... 26407 md (GIMeOH) 185 Wace alleen alicccan nes 8 s |MeOH s* |B6!, 390 
4-iodo-* 

b652 |—,1,4-dimethoxy-!CuHiO2. See b202.......... 1S0:24 Nee eee cee 114-65 |1.0129% |1.5105" |...|...| 8 |...] 8 .|B6, 929 
2-isopropyl- 

b653 |—,1,2-dimethoxy-|CsHsNOs. See b202.... .|}183.16|nd (al) Greta | aie beaee TNS: lle ene ee |ietell ayaa iayz v laaslig 6 |B6?, 790 
3-nitro-* 

b654 |—,1,2-dimethoxy-|CsH»NOu. See b202......... .|183.16]ye nd (al-w) [98 PEC | INEST) leases oan ilviv _|chl s B6?, 790 
4-nitro-* lig 5 
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For explanations, symbols and abbreviations see beginning of table. si 
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Solubilit; 
Mol Crystalline a oa ‘olubility 
No. Name Synonyms and Formula ‘A * | form, color and “ess om. Density np . Ref. 
specific rotation ; ealeniatilaeslibe . ce eas 
ell iL 
Benzene 
b655 |—,1,3-dimethoxy-| CsH»sNQu. See b202..........|183.16]/ye nd (al) LS ia ge hays eset cher eile eaaiie oce | a eter oe 2,2 SR ATE, . «ese eblis B61, 404 
2-nitro-* aa s* 
b656 |—,1,3-dimethoxy-|CsH»NO«. See b202.......... 183.16|pa ye nd Cages Maen fr EE Ineo cate. Fee le sallssollecelhhis B62, 822 
5-nitro-* ligi 
b657 |—,1,4-dimethoxy-|CsH»NOu. See b202......... .|183.16|ye nd (dil al) |72-3 16918 L1GCO, alee i|v|...|...] 8 /ehls B62, 849 
2-nitro-* sulf s 
b658 |—,2,4-dimethoxy-|CsHsNOu. See b202.......... 183.16|nd (al) 75-68 Mie |boeeeee EAS7O gece FAS ee al ls oral lore lta B62, 822 
1-nitro- ligi 
b659 |—,1,2-dimethoxy-|Isoeugenol methyl ether. ASAD Me raat cate Apap ieee cot 138-4012 1.05217 L.BBIG% |) ea leis Sheen lee Sacer oe ot Oe 
4-propenyl- (cis)*| CiHisO2. See b202 
b660 |—,1,2-dimethyl-*. |o-Xylene. CsHio. See b202... .|106.16).............. —25 144 0.8968, 1.505820 A |) 284) 005 6. giflaternl ie cas ue eee a eae 
b661 |—,1,3-dimethyl-*. |m-Xylene. CsHio. See b202...|/106.16|}...........,..|—47.4 139 0.8684" |1.49737% | i | ©] ]...|...los B52, 287 
b662 |—,1,4-dimethyl-*. |p-Xylene. CsHio. See b202....|106.16}.............. 13-4 136] VS As ool eee & i | 0 | }...)...Jos © B52, 296 
b663 |—,1,2-dimethyl- |CsHsN20,. See b202......... 196.16/nd (al) (7 reine irre ter ec sct| bie: Sealer are | [7 ret ay ae wine) 8 dey «ber Meilceee ORNS B52, 287 
3,4-dinitro-* 
b664 |—,1,2-dimethyl- |CsHsN20,. See b202......... 106;16lnd (al or péth) (75-6 Pies. ec. a vee sans eres |...| 8 |...| & | 6 |ebl 6 B5!, 181 
3,5-dinitro-* 
b665 |—,1,2-dimethyl- |CsHsN20.. See b202......... 196.16)nd (al) LLB) Fo Ns rataayee ee «| cats o/"euwtacelPauerereteretsrs OF S |... |e ee [os (DStHYS B5', 181 
4,5-dinitro-* os 6 
b666 |—,1,3-dimethyl- |CsHsN2O,. See b202......... 196.16\ye TOL 9 NA ira state alba sta cwus) « Noe Bemee Or fap eed een rca (Sense Get cea Late te 
2,5-dinitro-* 
b667 |—,1,4-dimethyl- |CsHsN2O«. See b202......... 196.16|mel pr (al) 08 9 pas ee cide eee Lo] VP [oe |e. fore ee espinal 2 [BS 302 
2,3-dinitro-* 
b668 |—,1,4-dimethyl- |CsHsN2Ou. See b202......... 196.16|/ye nd (al) 1. Aa || (OPE ec (ee Pe Pes ore i |s*| 6 Sie ees See ns ee B5!, 188 
2,5-dinitro-* | 
b669 |—,2,3-dimethyl~ |CsHsN20s. See b202......... 196.16} (al) 80-00) Het Sah Sheree 35 bese Tee | i | 8 |...|.-.].--lo88 B5!, 188 
1,4-dinitro-* | | 
b670 |—,2,5-dimethyl- |CsNsN20y. See b202........ .|196.16/nd (al) 28: She Sects: SUR ae oe silane Saree Pre AIP» org ery Bien) [See oe ps 5k B52, 302 
1,3-dinitro-* 
b671 |—,1,2-dimethyl- [CiwHu. See b202........... .|184.22)...........0.. <—20 189 0.8697 Sew ces a] Te [ME done deck Lace ened eee 
4-ethyl-* | | 
b672 |—,1,3-dimethyl- |CioHu. See b202............ PBS 22 | resis sicis 6 etalers <—20 185 |0.86120 Pere | ee eS See Ga ven = ee 'B52, 328 
5-ethyl-* 
b673 |—,1,4-dimethyl- |CioHu. See b202............ O42 oie cestste ie. euates aie <—20 185 O:8570%: 11.505 L4 aided 8) lee lc mcd Re cantoe |B52, 328 
2-ethyl-* 
| | | 
b674 |—,2,4-dimethyl- |CwHu. See b202............ kyo eR Ree <-20 {185.5 WASH |. sass: i ae apa ha he lee reentrant HSL SOS 
l-ethyl-* | | | | 
b675 |—,1,2-dimethyl- |Xylenol. CsHioO. See b202. . , |122.17/nd (w) 75 218 Seay (ar Rat (N(R coe hese asl oto se act cal LSet? 
3-hydroxy-* 
b676 |—,1,2-dimethyl- |CsHi0O. See b202...........|122.17/nd (w) 62.5 225 loa) 0.2. Sie aera (kc. aoe B62, 455 
4-hydroxy-* | | | 
b677 |—,—,acetate...... CroEieO ree DLO Qin irene wrete yo OS 2D oe Gales ea x arene 22 CY iat mad aed mel Mia a wef Ae Wee Pomel Bi lleter eset aL eeOnersten 
b678 |—,1,3-dimethyl- |CsHwO. See b202.........../122.17)............../49 212 Be es akr liven ieee EN ete ged ics einer eo B62, 457 
2-hydroxy-* 
b679 |—,1,3-dimethyl- |CsHj0O. See b202........... 122.17|nd (w or peth) 68 BUD AS Moses ees ciltscesesyie'e, evel fl, Bie) | NS: cam aT ee eee at ey orcines eee cera RR Acree 
5-hydroxy-* 
b680 |—,1,4-dimethyl- |CsHi0O. See b202...........|122.17|nd (w) 75 242 oe ie a ee ie, an ee Mae aes ch B62, 466 
2-hydroxy-* 
b681 |—,—,acetate...... C1oH1202. See b202.......... SOS BT, oo hele sown eae <—-20 237768 1.063848" |. Se, Deas le fe eae eee SO 
b682 |—,2,4-dimethyl- |CsHwO. See b202........... 122.17\nd 26 211-278 1.02764 [1.54204 | 6 | s | o|...]...|.......... B62, 458 
1-hydroxy-* 
b683 |\—,—, acetate. .....|CioHi2O2. See b202.......... (164.21]....... ccc cece ce eaees 226 1.0298""* RSBO0 eT i Ws: eas dice olletreran, ee ane B6, 487 
b684 |—,1,5-dimethyl- |CyoHi.0.. See b202.......... 152.19|}nd BO= | Wate chass SORTA IE | PRONE oi Je (ae je te Seas | este ees B6, 939 
2-hydroxy-3-(hy- 
droxymethyl)-* 
b685 |—,1,2-dimethyl- |CsH»NOs. See b202...,......|167.17/og-ye nd IOSE OW Weare stout s[htaaeathaule eee s' |v |...| v | s* |chl 54 B62, 455 
3-hydroxy- (bz or w) pethi 
5-nitro-* aav 
b686 |—,1,2-dimethyl- |CsH»NOs. See b202..........|167.17]ye rh (al) ee (Nha tree ced’ lithe tava dik eo eee DEVE ea salina teeter ential hg B6, 484 
4-hydroxy- peth 6 
5-nitro-* 
b687 |—,1,3-dimethyl- |CsHyNOs. See b202......... ./167.17|If pr (bz), LO oars Goren atacca ataal women ot vical Wcteellle. ecil EaROR vr B6, 485 
2-hydroxy- nd (lig) lig s* 
4-nitro-* 


For explanations, symbols and abbreviations see beginning of table. 
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Name 


Synonyms and Formula 


Crystalline 
form, color and 


in é °C 
specific rotation 


m.p. 


b.p. 
5 


Density 


Solubility 





al 


eth 


de 


ace| bz 


other 


solvents 
at 


Ref. 





b688 


b689 


b690 


b691 


b692 


b693 


b694 


b695 


b696 


b697 


b698 


b699 


b700 


b701 


b702 


b703 


b704 


b705 


b706 


b707 


b708 


b709 


b710 


b711 


Benzene 

—,1,3-dimethyl- 
2-hydroxy- 
5-nitro-* 

—,1,4-dimethyl- 
2-hydroxy- 
3-nitro-* 


2-hydroxy- 
5-nitro-* 
—,1,5-dimethyl- 
2-hydroxy- 
3-nitro-* 
—,1,5-dimethyl- 
3-hydroxy-2- 
nitro-* 
—,2,5-dimethyl- 
1-hydroxy-3- 
nitro-* 
—,1,2-dimethyl- 
4-hydroxy-3,5,6- 
tribromo-* 
—,1,3-dimethyl- 
5-hydroxy-2,4,6- 
tribromo-* 
—,1,2-dimethyl- 
3-hydroxy-4,5,6- 
trichloro-* 
—,1,2-dimethyl- 
4-hydroxy-3,5,6- 
trichloro-* 
—,1,3-dimethyl- 
4-hydroxy-2,5,6- 
trichloro-* 
—,1,3-dimethyl- 
5-hydroxy-2,4,6- 
trichloro-* 
—,1,4-dimethyl- 
2-hydroxy-3,5,6- 
trichloro-* 
—,1,2-dimethyl- 
3-iodo-* 


—,1,2-dimethyl- 
4-iodo-* 


—,1,3-dimethyl- 
2-iodo-* 


—,1,3-dimethyl- 
5-iodo-* 


—,1,4-dimethyl- 
2-iodo-* 


—,2.4-dimethyl- 
l-iodo-* 


—,1,2-dimethyl- 
3-methoxy-* 


—,1,2-dimethyl- 
4-methoxy-* 


—,1,3-dimethyl- 
2-methoxy-* 


—,1,3-dimethyl- 
5-methoxy-* 


—,1,4-dimethyl- 
2-methoxy-* 


—,2,4-dimethyl- 
1-methoxy-* 


—,1,2-dimethyl- 
3-nitro-* 





—,1,4-dimethyl-.. 


|\CsHsNOs. See b202..... 


CeHoNOs. See b202.......... 


CsHeNOs. See b202..... 


CsHsNOs See b202....... 


|\CsHeNOs. See b202....... 


CesHeNOs. See b202.......... 


CsH7Brs0. See b202 


CsH7Brs0. See b202 


CeH7ChO. See b202.......... 


CsH7ClsO. See b202...... : 


CsH7ClsO. See b202........ 


|\CsH7ClsO. See b202.......... 


CsH7ClO. See b202.......... 


CeHel. See b202............. 


Weel See: D202), occ. pon es 


Caklel. See b202) occ o. au 


Cellet... See b202)... nos. teeny 


(Cablgl- See D202)... eee oi 


CsHol. See b202..... 


CeH120. See b202......---... 


CsoHwO. See b202............ 


CeHvO, See b2025... 0.055 04. 


CoHwO. See b202............ 


CoHuO: See b202... tc8 cece 


CoHnO. See b202...........: 


CsHsNOz. See b202.........- 





.|167.17 


. |225.50 


. |225.50 





=r i. 


167.17)pr (MeOH) 169-70 


167.17|nd (peth) 34-5 


167.17|pa ye nd 116-7 


ye nd 78 


167.17\ye nd (lig or 66 


dil MeOH) 
167.17 


ye lf (peth) 91 


358.87|nd (al) 172-3 


358.87\nd (al) 162-4 


225.50\nd (dil al or 


peth) 


180-1 


nd (peth) 182.5 


pa ye nd 174 


225.50\ye nd (peth) 177-8 


225.50\pa gr nd (al) 175 


232.07 


232.07 


232.07 


232.07 


232.07 


232.07 


136.20 


136.20 


136.20 


136.20 


136.20 


136.20 


151.16/nd (al) 








125-615 


patos 
228-32d 


228-30 


234-5 
11727 


230-5770 
106-818 


232 
hes 
199 


204-5 


182-3 


-/194.5 


19472 








1.63954 


1.6334. 


18.6 


1.6085 4 


1.61684, 


1.6282", 
0.959640 


0.97444) 


0.9619 


0.9627" 


0.96934 


0.96914 





1.607420 


1.604918 


1,5967185 


1.599217 


1.600816 


1.51204 


1.51984 


1.505314 


1.51061 


1.518218 


1.5178 





sh 


MeOH s 
chl v 
lig 6 


-|08 V 


$F salle, cowl tess te aloe |lar ot 














-|08 8 


peth i 
lig s* 


. |peth s* 


.|peth 6 


. |peth v* 


.|peth v* 


chl v 


-|O8S 8 


C8: s 
aas 


CS: 8 
peth s 


C82 s 





B6, 486 


B61, 246 


.|B6!, 246 


B6?, 461 


B6!, 244 


B6, 497 


. |B61, 240 


B62, 465 


B62, 454 


B62, 456 


. |B62, 460 


B62, 467 


. |B52, 286 


. |B52, 286 


.|B5, 375 


B52, 294 


B52, 302 


. |B52, 294 


B62, 453 


B62, 455 


_|B62, 457 


B62, 462 


B62, 466 


B62, 459 


_|B52, 286 





ee eR ee es ee ee ee ee ee SSS 
For explanations, symbols and abbreviations see beginning of table. 
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2 GE  e Eel 
Crystalline . Solubility 
No. Name Synonyms and Formula wt. | form, color and ae oe Density np Ref. 
specific rotation e 7 lhalilethlacasbe Z iio 
i ii air 
Benzene 
b714 |—,1,2-dimethyl- |CsHsNO:. See b202..........|151.16].............. 29-30 DBA EE SSE sy ocseauel| nase eres 1 | 0% . |B52, 286 
4-nitro- 14321 
b715 |—,1,3-dimethyl- |CsH»NOz. See b202..........|151.16].............. 13 DORE alley k eee wtd 1 | a | ees een) oor ebae.s 2.0 <c B52, 294 
2-nitro-* 
b716 |—,1,3-dimethyl- |CsHsNO:. See b202........../151.16].............. 75 PEL a SRA eansllano aa Sto Leys evs . |B5S2, 295 
5-nitro-* 
b717 |—,1,4-dimethyl- |CsH»NOz. See b202..........|151.16]............0-/...... 0s 9847) TATED os fn. i|s .|B52, 302 
2-nitro-* 
b718 |—,2,4-dimethyl- |CsHoNOz. See b202..........|151.16|.............. 2 SABA SL Ted N an 8, Ae eae Teel Bille sles |e eee B52, 294 
1-nitro-* 
b721 |—,1,2-dimethyl- |CsHsBri. See b202...........|421.79|nd (bz) 262 B74=bs) Ua bee ert eee i | 6 B* | ane ers B52, 285 
3,4,5,6-tetra- 
bromo-* 
b722 |—,1,3-dimethyl- |CsHeBri. See b202........... |421.79|nd (xyl) DAR CIPO, Ch. dict lads Aas ae eee i 4 a v |xyl s* BS?, 294 
2,4,5,6-tetra- 
bromo-* 
b723 |—,1,3-dimethyl- |CsH7NsOs. See b202........ 2alAGipa yerprionlt; yi1S20 0 ile  eeta |p eee PB | 8 ies]. ont mganeet ee. B5?, 295 
2,4,6-trinitro-* (al-bz) 
b724 |—,1,4-dimethyl- |CsH7NsOs. See b202....... 241.16|mel nd (al) 138-9 410 exp” eons) elle ee Les . |B5?, 303 
2,3 ,5-trinitro-* 
b725 |—,1,2-dinitro-*. .. |CeHsN2O4. See b202........ 168.11|nd (bz) 118 31973 A3T19% ||. cen 5|s .|ehl v B52, 193 
194% vi 
b726 |—,1,3-dinitro-*. .. |CsHiN2Ou, See b202........ . 168.11 |rh pl 90 agi 754 |. ne i jv] s v |chl s B5?, 193 
188% 
b727 |—,1,4-dinitro-*. .. |CoHsN20u. See b202........ 168.11]nd (al) 172 299777 1.6258 i }é .{chl s B52, 195 
183% aa s 
b728 |—,1,3-dinitro-2- |CsHsN2Os. See b202........ 212.17|nd oS Mee | Pel cee cm een |e ee i|éls . |B6!, 127 
ethoxy-* 
b729 |—1,3-dinitro-5- |CsHsN2Os. See b202........ DUDE Geneve artes. oe aa ane (ay Qa See pe ear ete, See a | é6| 6] 8 . |B6, 258 
ethoxy-* 
b730 |—,),4-dinitro-2- |CsHsN2zOs. See b202........ P07 A Sen eucenearetnc amet t's yulieeel || Geter) Baie i 6 . B62, 245 
ethoxy-* 
b731 |—,2,4-dinitro-1- |CsHsNOs. See b202.........|212.17|.............. Ce | GRRE ee Seer a i| 6 jt PRO RRRNE cpore crates 
ethoxy-* 
b732 |—2,4-dinitro-1- |CsHsFN2O,. See b202....... .|186.10|pa ye (al) 25.8 296, 178% |1.47184 | | BP cf pe cralperas St ae eben BOS 
fluoro-* 
b733 |—1,3-dinitro-5-  |2,6-Dinitrothymol. 240.22|pr (peth) DO. © PUI SR ae ne. kal Skee tee i ar fe I a Pa a B6, 543 
isopropyl-4- CioHi2N20s. See b202 
hydroxy-6- 
methyl- | 
b734 |_1,2-dinitro-3- |C7HsN:Os. See b202........ 198.13|nd (al), pl (to) |118 . |1,2290187 Lil 3 lig 5* B62, 239 
methoxy-* 
b735 |—,1,2-dinitro-4- |C7HsN2Os. See b202......., 198.13)nd 700.) STS ane 1,3332u0 8 CS: 8 B6!, 127 
methoxy-* MeOH s 
b736 |—,1,3-dinitro-2- |C7HsN2Os. See b202........ 198.13)nd (al) 118 Ht 30008 |... 2 8 C8: s B62, 248 
methoxy-* MeOH s 
b737 |—1,3-dinitro-5- |C7H«eN20s, See b202....... 198.13|nd (al) 105.5 Bist: cae | | s\| s CS:s 
methoxy-* MeOH s 
6738 |_1,4-dinitro-2- |C7HeN2Os. See b202........ ./198,13|nd (bz-lig) 96-7 SSE0N lence 3] 38 MeOH s_ |B6', 127 
methoxy-* CS: s 
b739 |_2,4-dinitro-1- |C7HeN2Os. See b202.........|198.13|nd (al or w) ‘94.5 sub 1.336418 6 | stl 8 . |B62, 241 
methoxy-* 
b740 |__1,4-dinitro- — |CioHi2N20u. See b202....... 224,22|pr (al) 207-8 RUD” ger Hee hats i] a|v Ts Soe ety B52, 330 
2,3,5,6-tetra- 
methyl-* 
b741 | 2,4-dinitro- CoHioN2Oy, See b202........ ./210.19|rh (al) 86 aS exp We dicsicks i | 3 . B52, 316 
1,3,5-trimethyl-* 
— |—,diphenyl-*,.... see Terphenyl 
b742 |—,1,2-dipropoxy-*|Catechol dipropyl ether. 1b | aCe! Ps oy dai eur eM (ANE) oe 2 eee ee) dla os 
Ci2HisOs. See b202 117-201 
b743 |—,1,3-dipropoxy-*|Resorcinol dibutyl ether. 104.28) Ri ceisten ene 251 1.035%° LGLSBR | orn a Oe . |B62, 815 
Ci2HisO2. See b202 > 
127-82 
b744 |—,1,3-dipropyl-2- |Ci2HisO. See b202.........../178,.28]...... . (28 OG Aan Sah re crore eee aac Bit. leisreleaepiecrosete B62, 511 
hydroxy-* 
b745 |—, (1,2-epoxy- Styrene oxide. CsHs0. 1 20:75 |oee tater 1OI=2) sn T 0528, alte ener Falla Wate Peel eal oS mes ers B17, 49 
ethyl)-* See b202 
— |—,ethenyl-*......|see Styrene 
b746 |—,ethoxy-*,..... .|Phenetole. CsHioO. See b202../122.17|.............. ~30 172 0.9792! 1.5076" | i | s | s .|B6, 140 
For explanations, symbols and abbreviations see beginning of table. 
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No. 


b747 


b748 


b749 


b750 
b751 
b752 
b753 
b754 
b755 


b756 


b757 


b758 
b759 


b760 


b761 


b762 


b763 


b764 
b765 


b766 


b767 


b768 


b769 


b770 


b771 
b772 
b773 


b774 


b775 


_b776 


| b777 


a3 Grontalliina re i Solubility 
Name Synonyms and Formula By “| form, color and ae a Density np Ref. 
* Ispecifie rotation ; 4 other 
al |eth| ace] b ieee 
a | solvents 
Benzene 
—,l-ethoxy-4- — |CioHuO. See b202........... WSOI22 Berean ions eh rek 211 OIO585y) alten Nl kcal ad at B61, 234 
ethyl-* 92-312 
—,l-ethoxy-2- Cab O: See b202 500.55 ero tO S| usta, ne aon —16.7 171.4 LOST 2H: |E AGB BI ii cilites Att eell ats: «, caw! orp! B62, 169 
fluoro-* 
—,l-ethoxy-3- CsHoFO. See b202...........|140.16]....... ~27.5  |171.475 11.0716) |1.484917 _ |B62, 170 
fluoro-* 
—,l-ethoxy-4- |\CsHoFO. See b202........... PADI) nis te-acnicne —8.5 173766 .|1.482618 . |B62, 170 
fluoro-* 
—,l-ethoxy-2- CsHsIO. See b202. . A RC ee a ABET so lever artis ate cise 8 .|08 8 B6, 207 
iodo-* 
—,l-ethoxy-4- CsHsIO. See b202. . SY LN a ae a ea 5 AQ TA | Ricco. salllntge wine. 9 Vv .jehl vy B6, 208 
iodo-* 
—,l-ethoxy-3- GsHOS. [See 2020 si ay meee LOSS octets <5 Sie wets ne omecete wis DET SL Pll aan aN Res cur ay s|s .|CSe, alk s |B6, 833 
mercapto-* 
—,l-ethoxy-4- C@sHwOS. See b202..........)154.23]........ 1.6 QBS eB lhietee wert |eetecuara 8 | 8 8 , |B62, 852 
mercapto-* 
—,l-ethoxy-2- CsHoNOs. See b202. . |167.17|br ye 2 275, 1348 |1.190318 (1.542520 viv . |B62, 210 
nitro-* | 
—,l-ethoxy-3- CsHsNOs. See b202..........|/167.17|br ye 34 DOA Bam Reteee meatal ona nrag Be || eB sre il decal date cout B6?, 214 
i * 
nitro- 
—,l-ethoxy-4- CsHsNOs. See b202.......... 167.17) pr (al-w or 60 283 (A117 6 vee eee val y peth s*  |B62, 221 
nitro-* | peth) 
oF ethyl-F 22%. |CeHio. See b202........ MNAOGEETA MER aa secre —94 136 0.8672" |1.495920 eo | oon or ea ees eee B52, 274 
—,l-ethyl-2- Phlorol. CsHi0O. See b202... .|122.17].............. <-—18 206 ROSZAG ee cri 2 | co s . |B6, 442 
hydroxy-* 
—,l-ethyl-3- Calis ISCO OO oes esx arte LOMA Rare corsiepeyerarareneya. & —4 214752 TOZ500 see entrees WAV lle: s\|tciocai|tetere Meets tater B6, 471 
hydroxy-* 
—,l-ethyl-4-. ... .|\CsHi00. See b202...........|122.17|nd 45-6 D1 Oman © liezeree erence Vall: v |CS2 v B6, 472 
hydroxy-* 
Ee I-ethyl-2- CaElgh oSecb202 en te R232 OTE nee ee let oe: 226 1.6189, [1.594122 _los B5!, 177 
iodo-* 
—,l-ethyl-4- CsHel. See b202......-...... 232/07 BRE ert ity 209 1.6095, |1.590922 Jos s B51, 178 
iodo-* 
—,l-ethyl-4- @eBise See 2020. .: 5s 6.x. 1G2228 tea verse pear as ZOO ak) ise cetvertyorelier-eectenv ee 8 
isobutyl- 
—,l-ethyl-3- Cullie See b202 a... ces 2 145,25 |e ere eer <—20 1OO=2 Wil ett rtiaet |p eae s|s , |B5, 440 
isopropyl- 
—,l-ethyl-4- CuBis. See b202............ 148125 |x Beene wera c <-—20 198 0.8642 1.492816 Bo lakeeiltincal eens B52, 334 
isopropyl- 
—,l-ethyl-2- CoHuO. See b202............ $36°20| oe A eed eae 186-8  |0.9636 |1.512 v Py ene ee B6, 471 
methoxy-* 
—,l-ethyl-3- CEO Ser b2025 eee ee LOO: 20ers nal eee oe reecic 196-7 0.9575; |1.5102 Vv Ball teen ere B6, 472 
methoxy-* 
—,l-ethyl-4- CyHe:O 5 Sze DIODE, ISO.2014, Heb ce cects dle ete: 193-4 0.9624"° |1.5094 Vv 8 _|B6, 472 
methoxy-* 
—,l-ethyl-2- Gps! Seelb202 ene et eaen 12020 |e eee <=17 165 0.887% |1.50422 000°) al |e B5, 396 
methyl-* 
—,l-ethyl-3- Cols. See b202. 2 ee eee DZ 2 OMG imic handy ca muse —95.5 161.3 0.864520 |1,496620 SV lesan dliekeved | crs aell es ees eesee B52, 309 
methylI-* 
—,l-ethyl-4- Cols, See B2027 0.6 352255 cs E2020) ee ayo nd fue sass —62.3 162 0.861220 |1,495020 5 Ga evga eoied Oscea Aon Se ceo B52, 310 
methyl-* : 
—,l-ethyl-2- GyHpNOsaSeeib202.0.65.-5--|1ol17| epee. oe —23 228 1,126 {1.535420 viv _ |B52, 279 
nitro-* 
—,l-ethyl-3- GaligNOspScerD 202 sare tts ears) LOd CMa Enc siaitatslarsrerescyellickirexerete were 242-3 AS S.50S een veveyone viv .|B5, 358 
nitro-* 
—,l-ethyl-4- GsHoNOsa See bo02) ener |15UsL 7) ene ere ee —12.3 |245-6 1.11834 |1.5455%0 viv _|B52, 279 
nitro-* 
—,l-ethyl-4- nies See 202 2.5 oer es TARO tere eed sco esata lapceah a ys 202-5 OSO718 il Sie sss scene B legac cecal migaweerrers B5, 439 
propyl-* 
—,(ethylthio-)*.. ./Ethyl phenyl sulfide. OIE HELE TAD ad Sa haere aeued (Che eerie 203-4 1.024’ 1.574020 8 . |B62, 287 
CsHwS. See b202 
ce 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 











Solubilit 
Mol Crystalline Bs b Mi 
No. Name Synonyms and Formula ai * | form, color and a a Density np Ref. 
” |specifie rotation onl eT etn acel be ee 
im Bite ze aa solvents _| 
Benzene . 
b778 |—,ethynyl-*...... Phenylacetylene. CsHe. ONE ren ae eee cerguerertg eal Pe giioce- ieiate 142-3 0.9295, |1.54820 BG} 54) FOO. ||. ble pee iewd B52, 406 
See b202 
20 
b779 |—,fluoro-*........ CoHsh. See b202). oo ne en PG AU Teccetacsun seta —39.2 85 1.02444 |1.467720 les ie |B52, 147 
b780 |—,1-fluoro-4- CeHuFI. See b202........4.. B22:O0l tt hed rs::.. 2.4 —20 182 A29528'5. |)......- Sera LP) Sp Belt: |-eeeasteeek, B5?, 167 
iodo-* 
b781 |—,1-fluoro-2- CAO wSee W202 cn deniceioe |LeOek co |epacisinas einer tietel| sine etonteiees 154-51 Poke de wasdeileAelemreamee i 8 . |B6?, 169 
methoxy-* 
b782 |—,1-fluoro-4- Cel O. See b202., 0 ci si0 vs IAQO AS css eo. e —43.5 Ly Goi EA aa eran ae 8 . |B61, 98 
methoxy-* 
b783 |—,1-fluoro-2- CeHaFNOz. See b202........|141.10]ye —6 214d 1.337517 |1.532317 2) Bol) Be ese Pe ede Oteroocns ae B52, 180 
nitro-* 86-711 
b784 |—,1-fluoro-3- | CsHs FNOz. See b202....... .|141.10|ye 4.1 197.5 ‘2 1B254q 1.62908 od 004, 2... egret Seok B52, 180 
nitro-* 8619 
b785 |—,1-fluoro-4- CeHsF NOx, See b202..... »..|141.10]ye 26 206-7 1 33007 1.5316" | ij] s|s . |B52, 180 
nitro-* 874 
b786 |—,hexabromo-*...|CeBre. See b202............. 551.52/mcel nd (bz) S10 els a ARE ced « ae i|s s* ichl 6aa 6 |B5?, 164 
b787 |—,hexachloro-*.. .|CeCle. See b202............. 284.78)mcl pr 226-7 322 1 BOOT Nee cient in Wee vi |chl 5 B5*, 157 
b788 |—,hexaethyl-*....|CisHa. See b202.,.......... 246.44|mel pr (al) 129 298 0.83051 |1.47361% | i | s* | v v |sulfs B52, 358 
b789 |—,hexahydroxy-*.|CsH«Os. See b202........... 174.11|nd B00 iy Wala tants Ae et pn atls ones 6| 6/6 $f canetien 6 (BEES 
b790 |—,hexaiodo-*..... Cele: Se6sD 202) ccc hictes tome 833.49|red-br nd or S500 | Miers Guise obec seleeeceeee i- |] 2) 3 .|PhNO: s* |B52, 169 
‘mel pr (bz) 
b791 |—,hexamethyl-*../Mellitene. Ci2His. See b202... |162.28/rh pr (al) 165 Vn ener i| 6| s/s |v jaas B52, 34 
— |—,hydroxy-*.....|see Phenol* 
b792 |—,1-hydroxy-2- |Homosaligenine. 138.17|lf (w) HOG.B Weise BERANE ee eee Va Shel oo) ss ebndeonk B62, 889 
hydroxy-methyl-| CsHi002. See b202 
4-methyl-* 
b793 |—,1l-hydroxy-4- = |CioHisO. See b202........... DEON ina ape nce ters . (235-9 0.9796, 1.531915 8s |8 a) Recessed. 5 ae 
isobutyl- 
b794 |—,1-hydroxy-2- /[o-Cumenol. CpHi20. See b202 |136.20)..............)....0000. 212782 1.0127 15316% 0h) She sits: 2... e-bedvesk B6, 504 
isopropyl- 
b795 |—,1-hydroxy-3- |CoHwO. See b202........... TBOSZOi cya vi caratnce ere tre 26 p94 ame Raoets,| Parrott ge 1.526120 | 6 8 . |B62, 476 
isopropyl- 
b796 |—,1l-hydroxy-4- |CsHwO. See b202........... 36 OOS caer ate ace ate es 61 223-5 0.900% 11.6928" | 8} w fe. ject dk cccce eee B6, 505 
isopropyl- 
b797 |—,2-hydroxy-1l- Thymol. LBO Qo Grecrusrte acre rece 51 233 0.9257 1.52272 | ijviv EtOAc vy |B6?, 494 
isopropyl-4- CwHuO0. See b202 chl v 
methyl- aav 
b798 |—,—,acetate......|CuHitO2. See b202.......... FC 7 ala Ae aia eet Le bo gee Bh Ves iets bad pied cm Sigriattciae 2S 
b799 |—,—,carbonate.... Phoriotell tvratol: 326.44|nd or pr ? Cee ey i |v*|s chl s B62, 499 
CuH200s. See b202 
b800 |—,2-hydroxy- Carvacrol. 11 7 |e .|0 237.7 0.97607 1.52302 A deed, By ys Gl vole ences ts B62, 492 
4-isopropyl-l- CwHuO. See b202 
methyl- 
b801 |—,—,acetate...... CisHeOr. See b202.......... 10S. 26) Reeiiesotn cas oor . 245 0.9806" 11.4019 Wt aie d. |... eke eed B62, 494 
b802 |—,l-hydroxy-2- |CioHisNOz. See b202.........|179.22)yesh red 1Y cae SOE eed CAG Abert ine meres © 2 ae WV chl v B72, 596 
isopropy!-5- 
methyl-4- 
nitroso- 
b803 |—,1-hydroxy-5- |CioHisNO:. See b202.... . .|179,22\yesh pr (bz), 1), SD (eR ean ete peer Po oath eo v |chl vy B72, 596 
isopropyl-2- nd (dil al) 
methyl-3- 
nitroso- 
b804 |—,hydroxyl- Phenylhydroxylamine. 109.13/nd (w, bz or a Ts ca Mccain ce seated mca ect s}| viv...|v'|ehlv B152, 4 
amino-* CeoHiNO. See b202 peth) ligi 
b805 |—,—,N-nitroso-.,. .|CeoHsN2Oz. See b202......... 138.13 /nd (lig) |: I Srgtenrc Ce CRA OR Rr eee: ijlviv os Vv B16?, 344 
b806 |—,l-hydroxy-2- _|Isoeugenol (cis). OSPR Mea glenn, CoRR ein oe 184-5 1.08514 11.5700" | 3 | 8 | 8 |e. .lecc|.c0ccnmren B6, 955 
methoxy-4- CioHi202. See b202 
propenyl-(cis)* 
b807 |—,—,acetate...... Ci2HiusOs. See b202.......... BOG. 24 ise Masa ani osaislhteeb ate aes 160-29 loses 1.54182 | j BB llavediegna haces eae B62, 919 
b808 |—,—(trans)*...... Isoeugenol (trans), ACEO 1's sa Gremve ste 33-4 141-22 1.0852” LO782 ew PB. |e aoe pal < eeee B6, 955 
CiH2O2, See b202 
b809 |—,—,acetate wenees CizHuOs. See b202.......... 206.24/nd (al) 79 pio Wl BSc eis. i Bets Sc [ew na ececsieys cose ed ae te 
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Crystalline Solubility 
No Name 8 Mol. m.p. b.p. ; 
5 Synonyms and Formula i form, color and °C oc: Density np | Ref. 
* |specifie rotation i other 
w | al jeth| ace} bz Baleares 
aie = + ——— =H 4 + 
Benzene 
b809! |—,]-hydroxy- — [(CuHO. See b202...........|164.24{nd 92-3 BAS SBOE NER sata | onthe toed eee oce lee era oh BO MD48 
4(2-methy I-2- 
butyl)- | 
b810 |—,1-hydroxy-2- |CisH»O. See b202.......... .|192.30)...... .. 135 16012 Bee |) lee ole aN lll gate 1 i 
methy 1-4(3- | 
methy1-3- | | | | 
pentyl)-* 
b811 —,1l-hydroxy- CnHicO. See b202........... 164,24 nd (w) 93 255 Se ee ee aire at || ee ee) te rere he ce 
4(3-methyl- 
buty])-* | | 
b812 —,1-hydroxy- CrHuO. See b202........... DOO acne ee ot Sate . |249 0.9818" |1.5210% | 5 | | ]...|...|.........-|B6, 543 
methyl-4- 
isopropyl 
b813 —,l-hydroxy-2- [C;HsClhO. See b202........ ./211.48)nd (lig) yee = ellPetirr on Bil eros Saad KS Seg, em Selle serell pvevell'e trellis LOST: B61, 175 
methy!-3,4,5- | alk s 
trichloro-* lig s* 
b814 |—,1l-hydroxy-4- (CzHsClO. See b202........ .|211.48].............. (51 gi | oie RAGED Oat JP S| eee rr Fol ethers hate ore (OSes B6, 404 
methyl-2,3,5- alk s 
trichloro-* 
b815 |—,2-hydroxy-4-  |C7HsClsO. See b202........ .|211.48)nd (w), pl 45-7 265 A Sea Berea s'| vy }...|...| 8 lpeth 6 B62, 356 
methyl-1,2,5- (peth) aa s/ 
trichloro-* | 
| 
b816 —,hydroxy- CuHisO. See b202.......... .|164.24/nd (al or peth) |126 DOT Ty Mescmacesns Boe cece slp Ae WS Hg ee Iter occlletionc | (one orctey- bone [a 
(pentamethyl)-* 
b817 —,l-hydroxy-4- |CuHieO. See b202.......... ./164.24)......0....0.. <0 D620 er |aee eters: CT lhl bisa sal el lanai eee OS. Sones exe 
pentyl-* 
b818 |—,1-hydroxy-4- — Anol. CeHi0O. See b202. .. . . ./134.17|pl (w), If 93-4 B5OdIAL w llteotacerse lien 64 | s | s |...]...joss B6, 566 
propenyl-* 140-51 
b819 |—,1-hydroxy-2- CeHwO. See b202........... AGGRO Pere space ee ee ec lieests chearor 220 Petes Masare eet at oven fs We) Ji Pre (cra ices aso oo B62, 469 
propyl-* 
b820 |—,1-hydroxy-3- |CsHwO. See b202........... TE (ogs (9) MAE hart ieee 26 228 Te rere oral oaks mere | Bi |S We alee | ee eeeetoe B6, 499 
propyl-* 
b821 |—,1-hydroxy-4- |CsHi20. See b202........... TIGTAS ED) |e: Rees 21-2 230-870 neta atin etn ee Fy hal sees ete | |e loxeractcrstrierc B62, 469 
propyl-* 
b822 |—,1-hydroxy- Isodurenol. CioHuO. See b202|150,.22).............. 80-1 230-50 06 Wetec cline ee ee Loe SINT... || eeepc B6, 546 
2,3,4,6-tetra- 
methyl-* 
b823 |—,1-hydroxy- Durenol. CioHuO. See b202.. .|150.22].............. 118 2400 F vinet. erecae meio LB lere negate qvelio set OUR es: 
2,3,5 ,6-tetra- aas 
methyl-* | 
b824 |—,2-hydroxy- GistiwO., (See 202). 5. does 5 20244 oe stages vanes ee 131-2 PROP | WEE nics ocala sea cag Rh SSA ee cell. |e | OSS 
1,3,5-tri-tert- | alk i 
butyl- | 
b825 |—,1-hydroxy- Pseudoemenol. CosH120. 136.20/nd 71-2 284 Fie arc Pacre onset rene Gg? Weve celine |e cee teeets bOst OOS) 
2,4,5-trimethyl-*, See b202 
b826 |—,—,acetate...... GrHnOsSec b202 a4 eee: 178,23|nd (peth) 34 245 Gee well eames ttl een eee _..Js | s |...|...}peth st — |B62, 482 
b827 —,2-hydroxy- Mesitol. CoHi20. See b202... ./136.20].............. ve) BONA | | Way kieet en ears rae aa ey gel (2k ee ee eae ae tcc Jo B62, 483 
1,3,5-trimethyl-* 
b828 |—,iodo-*......... Phenyl iodide. CeHsl. BOLOL |! ahin game km —31.4 189 1.82304 |1.6197” | i | s | @ |...|...|ehls B52, 165 
See b202 
b829 |—, (2-iodoetho- CsHeIO. See b202........... DAB OG etait tantacetarats 31-2 FOO hod Gatto meee Sega eos Fe dellfeseve fen  enth cilieeetss [OSL B6', 81 
oxy)-* 
b830 |—,1-iodo-2- Cr;H7I0O. See b202........... DSA OA Weert craton sca lap ee naan seaee 239-4078 |1.87 |........ Deeg rye ol Wem e. B62, 198 
methoxy-* lig v 
b831 |—,1-iodo-3- C7HiI0. See b202........... DBE BY cece he tee os Are bo oak pe Winee Actes ee) Cie aere can Sach LOY Pestvallls: calltesem alee ote LDS OO! 
methoxy-* 
b832 |—,1-iodo-4- GCrH7O. See D202). 50st i cones 234.04 /If (al) 51-2 Peto ew A Uhseam aca says xe ters tshens So cleshall Sleek alm seb Osu oO 
methoxy-* 
b833 |—,l-iodomethyl- CsHol. See b202............ PROM rA INCAS Gece 8 Nam sana! loicure Soa|ly onic g rs = ellnel B™ [bibs [ee peunts® B52, 286 
2-methyl-* 
b834 |—,l-iodomethyl- CsHol. See b202............ 23207 ind oth); (peth)i46=% ls, avotsxevs bo iebat| ire wn eens lie we te nto, i |...] 84 ]...] s |peth s* B52, 302 
4-methyl-* 
b835 |—,1-iodo-2- CeHsINOsz. See b202......... 249.01|ye rh nd 49.2 PAE ee anor sence A) a lhessc!|sisnellls x2 ent sy LOO 
nitro-* 16218 
b836 |—,1-iodo-3- CeHsINOz. See b202......... 249.01|mel pr 36-7 280 1OA77 Vesneadeeiin| sulliesalatalese |e reece res Bot Ol 
nitro-* 145-55'5 
b837 |—,1-iodo-4- CeHsINOz. See b202.........|249.01|nd (al) 174 PAU E Ie | Salt erercseasnrcee cl iene char cysts Li) Bo peers a le areas B52, 191 
nitro-* 
b838 |—,iodoso-*....... CcHsIO. See b202........... 290! Ollaery caret. oe BIG .exp! |e AMe eed Neco x wn'ltocns. eee sh|s| i | i | i |pethi BS’, He 
B52, 14 
b839 |—,1-iodo-2- CcHsINs. See b202.......... D46.08lye tenes none 90-1099 |1.8893% |1.6631% |...| 8 |...|...|.../oss 2 
triazo-* 
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Solubility 
Crystalline b 
No. Name Synonyms and Formula sel form, color and ace re L Density np Ref 
* |specific rotation other 
w | al /eth| ace] bz satis 
a [meee I a 
Benzene m 
b840 |—,iodoxy-*...... .|CeHsIO:z. See b202.......... .|236.01)nd (w) 236-7 OXD |-c.- He NE ene winnie ots see a\| i |...|...| i |chliaas |BS5*, 167 
b841 |—,isobutoxy-*... .|CioHuO. See b202........... 150; 22 | aracomarecatoaewviod| ineoece coca 170 WR PCCP ES Nbesllece| lo alle oallanalls saeuau's B6?, 146 
b842 |—,l-isobutoxy-2- |CiwHisNOs. See b202......... 195:22|\yewrr Wohin 275-80 191361%)1)),1./21-0ee Be 5) ae) (he el then areal (richer Ficdes B6, 218 
nitro-* 
b843 |—,isobutyl-*... [CiHu. See b202............ 13422 aaa ae —51.5 173 0.85347 |1.4866" | i | o]o]...}...).......... B5, 319 
b844 |—,isocyano-......|Phenyl isocyanate. PV OSUD |S Maes cstv ovvta eh eer oo crave 
CriHsNO. See 1-149 
b845 |—,isopropenyl-.. .|CeHw. See b202.............]118.18). 2.00.00. 0.00 fee eee 163-472 |0.9139% |1.5350% | i | 8 | |...|...]..........]BS%, 374 
b846 |—,isopropoxy-....|CsHirO. See b202........... DSO 20 55 bcc voce xo al oallnarenye etl | Wir 6 0.943% 1.4092" |) o | 9 joo ol..coosoreeeeeee B6?, 145 
b847 |—,isopropyl-.....|Cumene. CoHiz. See b202.. . ./120.20].............. —96 152-3 0.8647 1.4911 | i | s/s |...} s |CChs B52, 306 
b848 |—,1-isopropyl- o-Cymene. CioHis. See b202. . |134.22|].............. a Fors coevir aD 0.8767 1.500” L400 Pesala as OM Eee B5!, 322 
2-methyl- 
b8&49 |—,1-isopropyl- m-Cymene. CioHis. See b202 .|134.22].............. —25 176 0.86197 |1.4922% | ij || |...|...|echls B5?, 322 
3-methyl- 
b850 |—,1-ieopropyl- p-Cymene. CiwHu. See b202. .|134.22}......... ../—78.5 177 0.8569% |1.4904% | i | © |o|...|...lchls B52, 322 
4-methyl- 
b851 |—,4-isopropyl- CwHuNO:. See b202.........]179.22)......... swaufarnaioe» + v«i(120=328. 11.0744 11.83009 [roll yal! ya |an cilecatlananraeece de Sees 
1-methyl- 
2-nitro- 
b852 |—,1-isopropyl- CoHuNO:. See b202......... 16S.19\paiye ne ees 106-7° 1.10122 /|1.628612 | i |...|...]...]...jaa8 B5*, 307 
2-nitro- 
b853 |—,l-isopropyl- = |C»yHuNO:. See b202......... 166:19iparves | 0) iiscemaree 124-5" =/1.006% [1.5400 | i |...)...|...|...|ligs B5*, 308 
4-nitro- 
b854 |—,mercapto-*... . |Thiophenol. Benzenethiol. LTO Si ic crepes engages 14.9: 169.5 1.0728” 2 SSTOM eh hg) BS, lett en ete .. .|B6?2, 284 
CoHeS. See b202 
b855 |—,1-mercapto- C7HsOS., See b202........... 140 QU. Seite ae hay 227-9 1.140" §=/1,5872 |...] 8 | 8 |...|/ 8 |........../B6, 852 
4-methorxy-* 
b856 |—,l-mercapto- (CsHsNO:S. See b202........ 155.18|ye nd (peth) 61 ERO CRON | ee an decsiefe cf Me [ew xml cm sealics B6?, 303 
2-nitro-* 
b857 |—,1-mercapto- CoHsNO2S. See b202........ ./155.18]....... escedee ae © MO Wewverhee ce etn thet sh orale paen eae a |s|vivi...jalkes B6:, 309 
4-nitro-* as 6 
b858 |—,2-mercapto- Thiopicric acid. 245.18|ye nd 0 Cn Pereaeeeee ||) aan viv|vlfv]v |ehlv B6?, 316 
1,3,5-trinitro-* CeHiNs08. See b202 d+ | da 
b859 |—,methoxy-*..... Anisole. C7HsO. See b202.. . .|108.13|...... Boe eae Mean .. /153.8 O:0054s: 11.5179 a lal a tele eal cee eee B6:, 139 
b860 |—,1-methoxy-4- [Ci:HieO. See b202...........|178.28]..... A salle ietaceress 126-718 SG er worl sek oo die es). of tae oes Se 268 
(3-methyl- 
butyl) -* 
b861 |—,1-methoxy- CrH7NOs. See b202..........|153.13]......... 110 273 1.2536" Uy Ue3 be Jae Ws) PRO ar i OAS hae B6?, 209 
2-nitro-* 
b862 |—,1-methoxy- CrHiNOs. See b202......... ./153.13]nd (al) 38 258 L.S7SR Vee corse a BR ce sll ccs] onsite exstonl MEOor an ka 
3-nitro-* 
b863 |—,1-methoxy- CiHiNOs. See b202.......... 153.13)pr (al) 52 258-60 1,2192° {1.5070 | i | v | v|...|...|peth 3 B6:, 220 
4-nitro-* 
b864 |—,1-methoxy- Anethole. CioHixO. See b202.. |148.20/If (al) 225 253.3 0.988% 1.5591 | 3 |...]...|...]... Joa © B6!, 523 
4-propenyl-* 
b865 |—,1-methoxy- CrHiBriO. See b202......... 423 77|nd (al) 105-6 240d fl eeenioaleecnes afer Wak 2a Rol oe segs estas 6%, 206 
2,3,4,6-tetra- 
bromo-* 
b866 |—,1-methoxy- CrHiChO. See b202......... 245.98 cccrcidecee nin TOMO! ,Uileeh tie CPS c.cc.c 1 va ene i | vj...|...] v |MeOH v_ |B6, 182 
2,3,4,5-tetra- 
chloro-* 
b867 |—,l-methoxy- = [C1 HiChiO. See b202........ .|244.93]nd (al) BO-007 wi | arisort ans ereetitace el Mee omen Ale alls Vi |e orm B6?, 182 
2,3,5,6-tetra- 
chloro-* 
b868 |—,2-methoxy- CrHiChO See b202.........|245.93!nd (MeOH), 1a ap | CEPUPREEE. ACTA COMER oo) Shoe sone ijslv v |MeOH s* |B6?, 182 
1,3,4,5-tetra- pr (al) 
chloro-* 
b869 |—,l-methoxy- [C7 HsBriO. See b202......... 344.87|nd (al) LOG. alicia S| Oe een eee Ne aca le oalk aallsoe 08 v B6?, 192 
2,3,4-tribromo-* 
b870 |—,l-methoxy- — [CiHsBrvO. See b202......... 344.87|pr (dil al) 82 S0G1S | Cre ce ee eee al foal bueeal el fea B63, 192 
2,3,5-tribromo-* 











For explanations, symbols and abbreviations see beginning of table. 
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Solubility 
Mol Crystalline me ie 
No. Name Synonyms and Formula e form, color and oC vel Density np Ref. 
* Ispecific rotation 5 other 
w | al Jeth| ace} bz 
T us Ie } solvents |_ 
Benzene 

b871 |—,1-methoxy- C7HsBrsO0. See b202........ . |844.87\nd (al) 1OR.2' © VS ecu ensiieik clrcillgae meats cs .|08 8 B62, 192 
2,4,5-tribromo-* 

b872 |—,2-methoxy- C7HsBr30. See b202..... . |244,87|nd (al) 87-8 297-9 2.491 hale 08 8 B62, 193 
1,3,5-tribromo-* 

b873 |—,5-methoxy- C7HsBrsO. See b202.... . 1844.87) (al) 91-4 BOOHVOPP A ciate ete sete ee i]s 08 8 B62, 195 
1,2,3-tribromo-* 

b874 |—,1-methoxy- C7HsClsO. See b202.... 211.48\nd (al) C4: | Wah cette de chess lll ieee i | 8 Vv 0s 8 B62, 180 
2,3,5-trichloro-* 

b875 |—,1l-methoxy- CrHsClhO. See b202........ .'211.48!nd (dil al) 7 Ga lh Mal Ec oleuReas 3.5 .| | Gichaichen Bathe kdicaeuereirwes Vv Vv os 8 B62, 180 
2,4,5-trichloro-* 

b876 |—,2-methoxy- \C7HsClsO. See b202 . 211.48 pr (al) Ye i (h3 sae pots mgt! | et Learn (Pate wa 8 os 8 B62, 180 
1,3,4-trichloro-* 

b877 |—,2-methoxy- CrHsClsO. See b202 .|211.48)mel nd (al) 60 240738 1G40) Wawa. % 8 os 8 B6?, 181 
1,3,5-trichloro-* 

b878 —,2-methoxy- \C7HsIsO. See b202 . 485.87 \lf (bz) nd OB=O) PT Ge. SR RA en PAIS 2 eee Devs os 8 B62, 204 
1,3,5-triiodo-* (eth or al) 

b879 —,1-methoxy- CrHsN:307. See b202. 243.14|pa ye lf (al) 155 PEON WOT Nis a, sh v| 6 laavligi |B6!, 129 
2,3,4-trinitro-* sh 

b880 |—,1-methoxy- |\C7HsN307. See b202 . |243.14/ye nd (al) 1 eo 6 | ee es ae 61S ce IRE, s*| v 8s |v . |B62, 253 
2,3,5-trinitro-* 

b881 —,1-methoxy- 'CiHsN:07. See b202......... 243.14 ye (al) 1OG=7 9 he Pe Ae hates ret ray laa (Pee ald s |chlsaas |B62, 253 
2,4,5-trinitro-* ligi 

b882 —,2-methoxy- \C7HsN307. See b202. . |243.14\ye pl O18: Ae ee es AOS 780 ty emer a i |v4ls v |chl v B62, 280 
1,3,5-trinitro-* 

— |—,methyl-*...... |see Toluene 

b883 |—,(3-methyl- CnH0. See b202 S54 ee | a a 215-778 |0.9198; |1.4872-0 | s _ |B62, 146 
butoxy)-* 

b884 —,(2-methyl- \Cir Hie. See b202.... MEAS eae estes petra: tilfyscecas aah. 189-91 0.874020 |1.491523 | i | @ | © - |B52, 333 
2-butyl)- 

b885 —,(3-methyl- 1Gypbie.See D2OZ os sce ec cas PARSON Mere ccsin isis eleven as ae 197-9760 0.856, 1 ASHSIO ed edt ale Mo. olen ene tere B52, 332 
butyl)-* 

b886 |—, (4-methyl- CwHis. See b202. . . GQ QT ce teveaisc se ssese lets oe sme 214-5740 «=10,856816 |........ Poleseles' . |B5, 444 
pentyl)-* 

b887 |—,1-methyl-2- CwHu. See b202. . 3) BAD ere oes were orca —60 185760 0.87442 |1,499820 . |B52, 321 
propyl-* 

b888 —,1-methyl-3- CioHu. See b202. me HiGA verde eaves averse sucks ovarayeil feiss earceen c/s 182760 0.861022 |1.493620 - |B52, 321 
propyl-* 

b889 |—,1-methyl- CioHus. See b202....... Toad cuore everova verve bye — 63.6 183760 0.85842 |1.491920 Po er Fe (at | Saal eee Anois eka a B52, 321 

| 4-propyl-* 
b890 |—,methylthio-*. ./Thioanisole. Methyl phenyl |124.14)..............]-........ 190760 1.05767 1.586922 | i | s ./o8 8 B62, 287 
sulfide. C7HsS. See b202 58-608 

b891 |—,nitro-*. PIGebEN OzpSe2b202 yee tea 123s eee eds <u 5.7 210.87 —|1,2037% |1.5562% | 6 | v | v Vv .|BS2, 171 

b892 |= (e-nitro= CsHuNOs. See b202.. PILGS LG yee thw wetter is wees ss 224d 1.10259 1.520920 i . |B52, 308 
isopropyl)- 125-715 

b893 —,nitro(penta- Brassicol. Tritisan. BOE SOL ce mainte eka M1 es hares ce rere iMAGye Ne caneeas Cates 6. | CRNe lets us 
chloro) *- CeClsNO2. See b202 

b894 |—,nitroso-*...... CeHsNO. See b202..... .|107.11|rh or mel 67-8 B7=088) WS erin sha tos lig v B52, 169 

(al-eth) 

b895 |—1-nitro-2,3,5,6- |CeHCliNOz. See b202....... .|260.90]........ You bella See eae 1744 eee ils Si Plea ce one 
tetrachloro-* 

b896 |—,1l-nitro- CeHsNsOrc. See b202.........|164.13|ye nd (bz-al) Bh mag Wier es ay AIR teeters cell ces ck eee Vv v |jchls B5, 278 
2-triazo-* aav 

b897 |—,1-nitro- CeHsNaOz. See b202......... heASiwh mdudical)miSot ew llmgnene tera dienes Niel enc uoneneany it ih sie) ae v |CS2 v B5, 278 
3-triazo-* 

b898 |—,1-nitro- CeHsNsOz. See b202......... LOADS PEGA NGA, 9 Mie yrateamuilenenes 3 w xan yo eeneetio i |v'|vh}...] v4 |CSe v* B5, 278 
4-triazo-* aa vh 

b899 |—,]-nitro-2,3,4- CsH2BrsNOc. See b202....... 359.83 | (al) Bi 74 eee ec et otaie| mtanee stent leche Rear styl) 3a) ai Vv . |B5, 251 
tribromo-* 

b900 |—,1-nitro-2,3,5- |CeH2BrsNOz. See b202....... 359.83 \nd TOR 9 \MWiestor sce pescsce in ates x 5 sartalliecconneay cers i Vv v .. |BS, 251 
tribromo-* 

b901 |—,1-nitro-2,4,5- |CsH2BraNOsz. See b202....... 359.83|nd (al) 93.5 SAD | eave call eqcemoeae PA) aie C8: v B5, 251 
tribromo-* 

b902 |—,2-nitro-1,3,4- |CsH2BrsNO2 See b202...... .|359.83|pl or pr (eth-al)/187 sub |....-.... Je... 02 efor ee eee i | s'| v Wiis (eraser tee B5, 251 
tribromo-* 

b903 |-—,2-nitro-1,3 ,5- |CeH2BrsNOz. See b202....... 359.83|mel pr (chl) 125 Me alcatel canmiecre nr re i | |] 6 chl v* B52, 190 
tribromo-* aa oh 

b904 |—,5-nitro-1,2,3- |CeH2BrsNOz. See b202....... 359.83|td (eth-al) 112 sub Q6ibe We aaace an i Vv v .|B51, 133 
tribromo-* 














For explanations, symbols and abbreviations see beginning of table. 
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: Solubility 
Mol Crystalline ~ b 
No. Name Synonyms and Formula Ol. | form, color and ry an Density np Ref. 
wt. specific rotation other 
w | al jeth|ace} bz 
solvents 
— as 
Benzene 
b905 |—,1-nitro-2,3,4- |CsH2ClsNOc, See b202....... 226.46|nd 56 «Wha. Sans Alb Bae clans oe een i | 6 CS2 v B52, 186 
trichloro-* 
b906 |—,1-nitro-2,4,5- |CeH2ClsNOo. See b202....... 226.46|pr (al or CS2), |57-8 288 2e7 9070). lees i | s*| v v |CS2 v B52, 187 
trichloro-* nd (al) 
b907 |—,2-nitro-1,3,4- |CeH2ClaNOz. See b202...... . |226.46|nd (al) 5! PE: a che, | RO) (eet, Wa ib lig 6 B52, 187 
trichloro-* 
b908 |—,2-nitro-1,3,5- |CeH2ClsNOz. See b202....... 226.46|nd (al) 68. |. Wea dentin ben (eo ca oe i |v" CS: v B52, 187 
trichloro-* lig v 
b909 |—,5-nitro-1,2,3- |CeH2ClsNOz. See b202....... DEG-AB | raparasye one cvaccesree 2D) ig Wee 1807, Wy heer se Ney atl rece: leone icone (reas, se 5 B52, 187 
trichloro-* 
b910 |—,1-nitro-2,3,5- |CeH2IsNOx. See b202......../500.84|yve pr 124. WAGs. nop i AN Alt eee | cael eA (RA [eae |e) B5, 256 
triiodo-* 
b911 |—,1l-nitro-2,4,5- |CeH2IsNOz. See b202........ HOO SA pave nd: (CSs)\MiV78. ay Wacken Albian sn alas see eee A Wad oan. CS: s*, B5, 256 
triiodo-* ch] 6 
b912 |—,2-nitro-1,3,4- |CeH eIsNOz. See b202........]500.84|nd (aa), pr 1 y Ga RE ERS 30 | (CEE [cee or i CS: s* B5, 256 
triiodo-* (C82) aa sh 
b913 |—,5-nitro-1,2,3- |CsH2IsNOz. See b202........ 500.84\ye pr (chl), G7. Wied All cx: eee Bee Bi256.) 7): eae i| |v v |chls B52, 192 
triiodo-* nd (al) aa vi 
b914 |—,1-nitro-2,3,5- |CoHuNOz. See b202......... 165.19|pr 20% iyi leite pen eise a alleen 6, Ol EY RE ese ee ee B5, 404 
trimethyl-* 
b915 |—,1-nitro-2,4,5- |CoHuNO>. See b202......... 165.19/nd 70 ZEB ign | MeSara revs a ve (ta cee 8 peth s B52, 313 
trimethyl-* 
b916 |—,2-nitro-1,3,5- |CsHuNO2. See b202......... 165.19|rh pr (al) 44 255760 EB! | naeeee Bi ho eel > chef a ote ees B52, 316 
trimethyl-* 
b917 |—,pentaamino-* . |CoHiiNs. See b202.........../153.19|dk br nd BOS. «Wee eat here oe He aes Beal ea .. (08 i B132, 155 
b918 |—,pentabromo-* . |CsHBrs. See b202...........|472.65|wh nd (aa or al)|160-1 ab FW tac aoe Ped ow! RLS v jchl v Jig 6 |B5!, 117 
b919 |—,pentachloro-* . |CeHCls. See b202........... 250.35|nd 85-6 277 USS4AoI WS eee i |s'|v v |CS&: v, B52, 157 
chl v 
b920 |—,pentaethyl-* . . |CisH2s. See b202............ DTS 437 osc ate ence <—20 277 0.898519 1.51272 > Weal tare ceed (PP AN (roams Pesca orien B52, 358 
b921 |—,pentaiodo-* .. .|CceHIs. See b202............ 707.62\nd (al) 172 sub bedibect. Soltero i|o|6 s |chlsaas |B5, 229 
b922 |—,pentamethyl-* |CuHis. See b202............ 148.24|pr (al) 54.3 232760 0.917% {1.52720 i|v Vv . |B52, 336 
b923 |—,pentoxy-*...... CuHeO. See b202........... NBA Die etn eo aie ease BLE? 6) dp siecsc oss] ook cs oe SIS. Ale ea eae B6!, 82 
b924 |—,pentyl-*....... CuHis, See b202............ ASDA deme ackae 78 205.37 0.86627 |1.4943% | i | gs | © |. 22 B52, 331 
b9241|—, (2-pentyl)-* .. . |CuHis. See b202............ TAS 104 vend eeu tey aI ere 198—977 |0,.8594% |1.48752 | i|s|s . |B5, 434 
b925 |—,propenyl-*..... Golo. See: b202) cio ccc cans DUSS7 | Fete eae — 52 175760 0.9117 | 1.5492 i | | @ | © | © |peth o BS5?, 371 
b926 |—,1l-propenyl- —_|Asaron. C12H16O3. See b202...|208.25|mel nd (w) 67 296760 1.091" |1.5719" | s4| s/s peth s B62, 1092 
2,4,5-tri- | chl s 
methoxy-* CCk s 
b927 |—,propoxy-*...... Phenyl propyl ether. DEGAS icrmmcsernmineinic(o| | Resse es .|189.37 — |0,9350;5 1.501129 s|s - |B6?, 145 
CsH20. See b202 
b928 |—,propyl-*....... Collie. See b202 6.5005. i. Sauns UT OR I-Ie ILL —99.5 159.2760 0.86207 1.49202 | i | «© | «© | © | © |peth ~ B52, 303 
CChk ~ 
b929 |—,1,2.3,5-tetra-  |CsH2Bra. See b202.......... ./393.74|nd (al) 98.5 Pv Va Be Mae? ea i|st|v v |CS: v B51, 117 
bromo-* 
b930 |—,1,2,4,5-tetra- |CeH2Br. See b202...........|393.74|mel pr (CS) 182) 50 Ultras sarcn Ey Fala eter a to welt Say [Dae . |B52, 164 
bromo-* 
b931 |—,1,2,3,4-tetra- |CeH2Ch. See b202.......... .|215.90|nd 47.5 DGS. cil rhc Facil ete sree i 6\v .|CS2 v B52, 156 
chloro-* lig v 
b932 |—,1,2,3,5-tetra- |CoH2Ch. See b202........... 215.90|nd (al) 51 RAG Tanne « kil trrertetcats s}| 5/8 s |CS:v B52, 157 
chloror* lig v 
b933 |—,1,2,4,5-tetra- |CoHeCh. See b202........... 215.90)nd, mel pr (eth)|139—40 243-6 PERS bl. akenles i | &| 8 s |chl s, CS:s/B5?, 157 
chloro-* 
b934 |—,1,2,3,4-tetra- |CuHx. See b202............ TNR OI INER Bae terete cts 11.6 251784 0.88757 |1.5125% | i | v|s . |BS2, 344 
ethyl-* 
b935 oer rere: Cul. See b202............ 100:39|seeneneee 10 250 0.8788; |1.5054% | i | vy | v .|B5, 455 
ethyl- 
b936 |—,1,2,3,5-tetra- |CoHeQx. See b202........... 142.11)nd (w) NGGR Beli cha sil choir we viv Vv _jehl i B6!, 570 
hydroxy -* aa i 
b937 |—,1,2,4,5-tetra- |CoHeOx. See b202.......... ./142.11 lf (w) SIB-DO~ Fick sruasus heliniete Gocvs Il lcenemcn ee viviv jaa 6 B6?, 1120 
hydroxy-* 
b938 fore fh CoHela. See b202............ 581.72|pr (CS2) 136 UD 6 es oasis ocers hd eee oh viv .|chl v B5, 229 
iodo- 
b939 |—,1,2,3,5-tetra- |CoHoly. See b202............ 581.72|pr (eth or aa) |148 PD lists owe sleaeiens See Re le Soule -jehl § B5, 229 
iodo-* aa vh 
b940 |—,1,2,4,5-tetra- [CeHoly. See b202............ 581.62|pr (bz), nd 254 RODE ee etc ion viol tease ate Ll Sale .|CS2 v B5, 229 
iodo-* (eth) aas 















































———————— a a a | 
For explanations, symbols and abbreviations see beginning of table, 


C= 


170 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 














Crystalline " Solubility 
No. Name Synonyms and Formula form, color and nace cy Density np Ref. 
specific rotation other 
w | al Jeth| ace] bz quent 
i iz tT 
Benzene 
b941 eo Prehnitene. CioHu. See b202 .|134.21]......... .|—64 203-4760 0.9017 1.51872 i | 0] .|B52, 329 
methyl-* 
b942 |—,1,2,3,5-tetra- (Isodurene. CioHis. See b202 . 134.21)... .| —24.1 195-770 |0.8906, |1.51342 | i | s | v 
methyl-* 
b943 Pa lentace Durene. CwHu. See b202..... 134.21]... .|79 190-17 |0.83804 [1.47908 | i | s | s sllatecet B25, 329 
methyl-* 
b944 |—,1,3,5-triacetyl- |Ci2H1203. See b202......... ./204.23/nd (w, aa or al)/163 sf we Je ee eee sh | gh| 6 aa v B72, 831 
b945 |—,1,2,3-triamino-*« CsHoNs. See b202.. A eaLGlian cet arore | k0s: SSE: Biyeditee ost atom ances viviv pea . /|B132, 145 
b946 |—,1,2,4-triamino-* CsHoNs. See b202.. .|123.16}pl or If (chl) GS =100" si SSO RM MAR Met crs cme ets een Voi levalied chl s B132, 146 
b947 |—,triazo-*....... .|Azidobenzene. CeHsNs. GUT een. et a | eee 70u 1.08803) [1.55895 | i | 6 | 6 .|B52, 207 
See b202 
| 
b948 oars \CsHsBrs. See b202..... .|314.83]pl (al) SUB) ileeen stare «rats ZOOS alata aires i | | v .|B51, 117 
romo- 
b949 |—,1,2,4-tri- CeHsBrs. See b202.........../814.83|nd (al or eth) [44 dave 8 De Ml atencrcetan. oes Partch reat i | 8" | ve] veh Vv ICC v: B52, 164 
bromo-* C&: v 
b950 “ieee al CeHsBrs. See b202....... .|814.83}nd (al), TASS IPF ALCIE We Ne ke copay teases i | dls s ichls B52, 164 
bromo- | pr (eth) 
b951 |—,2,4,6-tri- CsHeBrs. See b202...... «55. . 356.91) tel nd (al or bz)/226 fcc ceed ee eile ce eens wipe. B Nhon.g taeort B52, 315 
bromo-1,3,5- 
trimethyl-* 
b952 |—,1,2,3-tri- CeHsCls. See b202.......... ./181.46/pl (al) 53-4 ZUSAO Tie Nereis ete ees er Neae v |CS2 v B52, 156 
| chloro-* | 
b953 —,1,2,4-tri- |\CeHsCls. See b202...........|181.46)/rh 16.9 213.5760 1.4542” 1.57172 | i | 8 |v .|B52, 156 
chloro-* | 
b954 |—,1,3,5-tri- CeH2Cls. See b202........... 181.46|nd 63-4 PAUSILAY Se |e G5 A Stic amen Gen i 6 |v v |CSe2 v B52, 156 
chloro-* lig v 
b955 —,1,2,3-tri- CesHsClsOs. See b202........ .|229.46|nd (al or bz) PRG laste tose IRS ine ea acai vil viv 6 |chl 5 B6, 1084 
chloro-4,5,6- CCh 6 
tri ae * CS2 p 
b956 |—,1,2,4-trichloro- CeHsClsO:. See b202......... 229 46ind (bz OF Aa) mL GON | ml iaeierern se oi eae tate siete ler reese 6lviv peth 6 B62, 1072 
3,5,6-trihydroxy-* 
6957 |—,1,3,5-trichloro-* CsHsClsO3. See b202......... 229.46) (al) 134 rl ati ie] AWS Aerenreer; | Reson es, 5 6|/s i .|B6, 1104 
2,4,6-trihydroxy- 
b958 |—,1,3,5- Phloroglucinol triethyl ether. |210.27|.............. 43.5 Wy fat te tell ies ricrich cl Ieee el ell ye .|B62, 1079 
triethoxy-* CizHisO3. See b202 
b959 |—,1,2,4-triethyl-* |Ci2His. See b202............ NG2527)| eer Cia ec ete 218760 0.87384 |1.5024% | i | s | s . B52, 340 
b960 |—,1,3,5-triethyl-* CieHis. See b202............ LG 227i aia vie sie. tees — 66.5 216760 0.86213 1.4958 | i | viv .|B52, 340 
b961 —,1,2,3-tri- Pyrogallo]. CeHeOs. See b202 . |126.11]If or, nd 132.8 309760 1.4534 Pe is Mec Ve || Sy? hey: i .|B62, 1059 
hydroxy-* 1712 
b962 |-—,—,triacetate....|Ci2Hi206. See b202.......... OAs POT AN Teraniee aeearao Oran AGO) eee cee ieee | eee ee Aba 88s il Saag al eters lee cee eer B62, 1066 
b963 |—,1,2,4-tri- Hydroxyquinol. GUS SPECS PN paulo et ells or posac Wa eve vs i |CSri B62, 1071 
hydroxy-* CeHeOz. See b202 pl (w) chl i 
b964 |—,— triacetate... .|\CiwwsHiwOs. See b202......... . |252.22)nd (MeOH) 97 SELIM ltrs aninenn| | ieriacons SAIN MeOH s* |B62, 1072 
b965 |—,1,3,5-tri- Phloroglucinol. TOGA Pyeclrs aycate 217-9 ro See om || 5m erent oe Were cece 6\viv .|B6, 1075 
hydroxy-* CsHeOz. See b202 
b966 |—,—,,diacetate.....|CioHwOs. See b202.......... 210.18/pl (w) NOG go Nico adr Fal etch eect ceihl tan ae cute s'|s]|s]|s lig 6 B61, 547 
b967 |—,—,, triacetate... .|CizHi2Oc. See b202.......... 252.22|pr (w) ROASG) = Ree cater creel  sisticks ean ell ok cuatreeee YS | sat ioe |x Seca [oka ir scremee ot & B62, 1079 
b968 |---,1,2,3-triiodo-* .|CsHsIs. See b202............ 455.82|nd (al), pr (bz) /116 Bb  ulicakherarcctslictosek eran, i|s|s ..{chl s B5!, 122 
b969 |—,1,2,4-triiodo-* . |CcHsls. See b202............ 455.82|nd (al) 91.5 Mayen) | Wiis aamnon-Oll pore orth i|s*| 8s -|ehl s B5!, 122 
b970 |—,1,3,5-triiodo-* . |CeHsls. See b202............ 455.82|nd (aa) 184.2 mete 1 MMos aie caer MESS. BR il 8 8 6 |chl daas |B5!, 122 
b971 |—,1,2,3-tri- Pyrogallol trimethyl ether. _168.19)rh nd (al) 47 BAVA T ST TL RN na i|s|s i nee ai B62, 1066 
methoxy-* CoH120s. See b202 
b972 |—,1,3,5-tri- Phloroglucinol trimethyl ether.|168.19)pr (al), lf (peth)|54—-5 DES BO Ce vation wat te ht hat 8 . | B62, 1078 
methoxy-* CsHwOs. See b202 
b973 |—,1,2,3-tri- Hemellitene. CoHw. See b202.)120.20).............. —25.5 176 0.89447 |1.5139% | i|s|s .|B52, 311 
methyl-* 
b974 |—,1,2,4-tri- Pseudocumene. PAOKZO Ne ekeebcicesys ners —60.5 169.57 — |0.8894 1.50442 | i | s | 8 8 .|B52, 312 
methyl-* CoHiz. See b202 
b975 |—,1,3,5-tri- Mesitylene. CoH. See b202. .|/120.20).............. —52.7 164.7760 0.8642” 1.4998 | i | s|s . |B52, 313 
methyl-* 
b976 |—,1,2,3-trimethyl-|CsH»Ns0s. See b202......-.. 255.19|pr (al) PAM a i aes bocce hse ora ca erate Cit .|B5, 400 
4,5,6-trinitro-* 












































Fn 


For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
























































A Solubility 
Mol. beige m.p. b.p. 3; 
No. Name Synonyms and Formula es form, color and °C °C Density np Ref. 
specific rotation snl "al ethlacelhioe other 
solvents 
-+— ial 
Benzene 
b977 |—,1,2,4-trimethyl-|CpH»N30c. See b202......... 255.19|rh pr EB ce Wexeroseychotace atlinie tet mean aa eke ieee i 6 STWR See ets cs cits ||ERD25 LO. 
3,5,6-trinitro-* 
b978 |—,1,3,5-trimethyl-|CsH»N306. See b202......... 255.19)tel nd (al) 234 AlG.exp.. |Patpeeiye se careers | Oh) OF). 1....--.-- - | BS, 316 
2,4,6-trinitro-* 
b979 |—,1,2,3-trimitro-* |CeHsNaOc. See b202......... 213.11|pl (al) MOTT WG cndiere a tial ker dhugte situate eee eeaie AS | SPs sree eet . |B52, 203 
b980 |—,1,2,4-trinitro-* |CeHsN30c. See b202......... 213.1018 (eth), pr GIG ine ce ee oe |) s | s v |chl v B52, 203 
b981 |—,1,3,5-trinitro-* |CsHsNs0s. See b202......... 213.11|rh pl (bz), If (w)|121-2 | ......... 184775; ae eee = Br onlay: | wile 2k B52, 203 
b982 |—,1,3,5-tri- CuHis. See b202............]306.41]nd (aloraa)  |172 459717 11007 len ee sia) stalled CS: s B52, 670 
phenyl-* aa sh 
b983 |—,1,3,5-tris- CuHaiNs. See b202.......... 351.46/nd (al) AGS TL Ve ORE o til ot tenets cise 56\v 6 . |B132, 147 
(phenylamino)-* 
b984 |—,1,3,5-tris- CaHaNs. See b202.......... 393.54|nd (al) 1SB27 Vidar ack NESS aol eee 6 sulf s B13, 299 
(4-tolylamino)- 
b985 | Benzenearsonic 3 2 202 O2l ere are eae ABR iis 5 ges cee ala eens oP a ee Peay ree, |B eres B16?, 457 
acid* 4¢_S—aso(on)» 
5 66 
b986 |—,2-amino-*..... CeHsAsNOs. See b985...... .|217.06/nd 2 0S TR) See eet viv] 6 ..jalksaas |B16?,482 
b987 |—,5-amino-......|CsHsAsNOs. See b985...... .|217.06|pr (w) TAP | ei are sh .jalk s B16?, 489 
oss 
b988 |—,4-amino-*..... Arsanilic acid. CsHsAsNOs. _|217.06\mcel nd (w or al) |231-2 .|1.957120 s* | s* |...) i | i jebki B16?, 491 
See b985 aa 6 
b989 |—,3-amino-4- CeHsAsNO,. See b985... .. . .|233.06/pr (w+4) 771i.) PEEKS SOUR Serene irae i é .|08 6 B16?, 521 
hydroxy-* 
b990 |—,2-bromo-*.. .. .|CeHeAsBrOs. See b985...... .|280.94/lf (w), pr (dilal)|201d_ =sj.........|......-- |... sh| v |... Al Reee et BIGH ISS 
b991 |—,2-chloro-*..... CeHeAsClOs. See b985....... 236.49] (w or dil al) TS6-7 fas SRR AIRE) os ctnun eff) sh i |MeOH s, /|B162,457 
ehli 
b992 |—,3-chloro-*.....|CsHsAsClOs. See b985....... 236.49} (w) 1 rf Tau) (ieee: ce (tes eee Ss nee ote a| 8 ..|MeOH s_ |B16?, 457 
b993 |—,4-chloro-*.....|CeHsAsClOs. See b985...,... 236.49) (al) S48; j\eiocven. is eae cae cece aralfndat he nex Pataccl lic ee pee B16?, 457 
b994 |—,2-hydroxy-* .. .|CesHzAsQOu. See b985......... 218.04/nd (w) 1S | PRS Ree Sat See ee v+| v | i | v*)|...\chl 6 aa v* |B162, 464 
b995 |—,3-hydroxy-* ...|CsH7AsOu. See b985......... 218.04] (w) VOOHTS: ~ jPod ave as ccillsacPracomier v|vf...| &| i |chliaa v* |B16!, 454 
b996 |—,4-hydroxy-* .. .|CeH7AsQy. See b985.........|218.04)nd (ace) Zsa 2 [Sea eee viv] 6} jaa 6 B162, 466 
b997 |—,2-hydroxy- CeHeAsNOz. See b985...... .|263.04|pr (w) PASO EE TM (SPP nee, eee sh | sh | | . |B162, 465 
3-nitro-* s | 
b998 |—,2-hydroxy- CeHeAsNOg. See b985....... 263.04|pa ye (w) C1 Cnn nad eRe 8 Shade JvilvAl ils .|B162, 465 
5-nitro-* 
b999 |—,3-hydroxy- CeHsAsNOs. See b985....... 263.04|ye pl tc: OR Pree eral SR ee Fl RPC (PE | ees lta . |B162, 466 
2-nitro-* 
b1000 |—,4-hydroxy- CeHeAsNOg. See b985...... .|263.04)ye nd (w) 228 vil s -| 8 .|B162, 469 
2-nitro-* 
—|—,methyl-*...... see Toluenearsonic acid 
b1001 |—,2-nitro-*......|CeHsAsNOs. See b985......./246.03)nd (w) 28B—400. ind 'cs chee 6 | 6 fi) aa s B162, 449 
sh | s* 
b1002 |—,3-nitro-*..... .|\CoHsAsNOs.: See b985...... .|246.03)If 200 Ate nis Mok ote hace SW lecey | 5 |chl 6 B162, 458 
b1003 |—,4-nitro-*......|CeHsAsNOs. See b985....... 246,03/lf or nd (w) >300 Te Ce anes seas) SY Gir ec oct B16!, 450 
sh | sh 
b1004 |—,4-nitroso-*.. ..|\CeHsAsNQy. See b985..... . .|230.03)ye nd $80di ea a Fo it .jehl i B16!, 449 
sh aa Vv 
b1005 |-—,4-ureido.......|C7H»AsN2O4. See b985....... 260.08)/nd (w) 174 8] 6] i _jalk s B162, 497 
vi ehl i 
b1006 |Benzeneboronic |Phenylboric acid. 121.93|nd (w) BEGHOA> Tile cix-stesecersal [era sickle oT SLs 8 . |B162, 638 
acid* yh 
3.2 
4¢_S—s(0n): 
5 66 
b1007 |—,4-bromo-*.. .. .|CeHsBBrO2. See b1006.... . . .|200.83) (w) 266 TAL Ge SO RIE. ss sc siberian oer Sale NS pitas .|B162,638 
b1008 |—,2-chloro-*..... CebeBC102. See 1006.05.00 (186.88) occa cece RAO ee lice ie neccatiuzen wo é6|/s|s a ites Veet 
b1009 |—,4-chloro-*..... CoHoBClO:. See b1006....... 156.38/nd (w) BOCSE OO LeAce aes sci Seaeetels ssi] cate eae eas 5 s .|B162, 638 
— |Benzenecarboxylic|see Benzoic acid 
acid* 
b1010 |Benzene- Diazobenzene chloride. 140.57|nd (al) OID 9 ABB a cas tees cll ore eee 5 | 8 s | i |ehli B16!, 352 
diazonium CeHsN (:N)CL aa v 
chloride* 
b1011 |/Benzene- CsHsN(:N)CN............+..|181.14|pr BO UCP eeicc lata kourctionee dota F .|B161, 432 
diazonium 
cyanide* 
b1012 |/Benzene- CoHsN(IN)NOs.. 0.0.00. 0 0. 167.13)nd (al eth) OOlexp 9 [Ren suc cel. tabi el eeontocs 6) 6] i i |ehli B16?2, 268 
diazonium 
nitrate* 
b1013 |Benzene- CoHsN(:N)Brs...........00. 344.85) pl (al) GEO 7 Ni ettete s:5/0[etiieosiers @ieilsyaratenarers i b] i .|B16, 431 
diazonium 
tribromide* 
a a Le | | 


For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline b Solubility 
No. Name Synonyms and Formula aie form, color and rae i Density ny Ref 
specific rotation) other 
| w | al Jeth| ace] bz 
solvents 
Benzenedicarboxaldehyde 
— |1,2-Benzenedi- see Phthalaldehyde 
carboxaldehyde 
b1014 |1,3-Benzenedi- Isophthalaldehyde. 134.14)nd 89-90 245-871 é/via .|B72, 606 
carboxaldehyde OoH 
‘SS | 
<a) CHO 
b1015 |1,4-Benzenedi- Terephthalaldehyde. 134.14'nd 116 24771 OU Ve ||0:8: Ieee |= evel | ee a .|B7, 675 
carboxaldehyde 
4 ocH— —=CHO | 
ee, | 
— |1,2-Benzenedi- see Phthalic acid 
carboxylic acid* | 
b1016 |1,3-Benzenedi- Isophthalic acid. 166.13|}nd (w or al) 345-7 sub Lei SSM) en i jaasligi | B92, 608 
carboxylic acid* 2 | 
wad COoH 
674 
5 
b1016!\—,diamide. . § ics a 164.17/pl [2701 see ene es ocr | Derenere ah | oh Jos i B9, 834 
| : 
b1017 |—,—,.N,N,N’,N’- |CisH2N202, See b1016!...... 276.38) (eth-bz) 85 PY TS Allis A eeie eae I ere i|v]6]v| v fligi B92, 609 
tetraethyl- 
b1018 |—,dichloride....... CsHiCloO2. See b1016. -|203.03|pr (eth) 42-3 276 1.3380; |1.5707 | 6] 5/8 . B92, 609 
b1019 —diethyl ester*.. .|CizxHuOs. See b1016......... DODO sca ena net 11.5 302760 1.1239) |1.508 | i .|B91, 372 
b1020 |—,dimethyl ester*. .|CioH10Os. See b1016......... 194.19/nd (dil al) 79 282760 1.1947 |1.51682 | 5 . |B92, 1609 
b1021 |—,dinitrile........ 1,3-Dicyanobenzene......... 128.13|nd UGS, CR RSE sical a apeiste staf] poste eR dhl} vals s |pethi B9, 836 
(Ca chl s 
b1022 |—,mononitrile. -|8-Cyanobenzoic acid. 147.13/nd (w) 217 TAN 0}6¢6 Gilad an, ero eer rere oa vil viv . |B92, 609 
alee. 
b1023 |—,piperazinium salt|CuHisN20,. See b1016. . 5s a ai ede s raueer wera & ive Bee eg seshs acell hie were aaa se Be leP lee col SAW a a ea creda okie sh ereaeue 
b1024 |/1,4-Benzenedi- _/Terephthalic acid. 166.13|nd sub S001 RR Ferre LES? chl 6 B9, 841 
carboxylic acid* 3 2 
noxc—f_Y—com 
5) 6 
b1025 |—,diamide... nexco—¢_S—conn: IGA ARG) VE) SEO le doracscalounaencalsnesnden al if i i |chli B91, 376 
b1026 |—,—,N,N,N’,N’- |CisHN202. See b1025....... 276.38|cr (eth-al) N27 © Oi erm an sellin, on carl iadacinens i|v] 6 s |lig i B92, 613 
tetraethyl 
b1027 |—,dichloride....... cico—_S—coer |203.03|nd <7 mM eR Hosp Bei \cip emer ak cea eae Giidiiits .|B9, 844 
b1028 |—,diethyl ester*.. . |CisHuOs. See b1024........ .|222.24/mel pr 44 SOQTOL Critters so tll oven soil aie Wes bell Ra eter ede s S44: 
b1029 |—,dimethy]l ester*. . |CioHi004. See b1024.........|194.19|nd 141-2 BU, a ok | yl g .../MeOH 6 |B9, 843 
b1030 |—,dinitrile........ 1,4-Dicyanobenzene. 128.13/nd (w) 222 CL Teen aa | senna Re ae 5 | 6 s* jaa vh B92, 613 
ne=¢ Son s* 
b1031 |—,monoamide.... . mnco—(_Y—coon A GSRU BI sapere aslo: anes cue >300 BUD | iikisainetecns | Becestscmees le ana i |echli B9, 845 
b1032 |—,mononitrile.... . 4-Cyanobenzoic acid. 147.13}pl or If (w) CAN Te Mees alloresecis cosine | se aicare ete (cere ee aon sl sis _|aa s B92, 613 
ne—¢_Y—com 
b1033 |—,piperazinium salt|Ci2HisN2O0.. See b1024....... PLSD 07 | Ane oe Re ree pes SOG. laptamheenic « Peeien en lees eae OP PRE BRR vcs Wesel ate atvee cosa eel eae ea 
b1034 |1,3-Benzenedicar-|CsHzNO,. See b1016........./181.15,pl (al), nd (aa) |>340 |.........J........]....00.. Te |) -d |\-s .|B142, 337 
boxylic acid, 
2-amino-* 
b1035 |—,—,dimethyl CiHuNOs. See b1016........|/209.20/nd (al) LOS Hh il eveschh rats drs al Pomecercay Sailor nee 5 .|B142, 337 
ester* 
b1036 |—,4-amino-*..... CsHiNO,. See b1016....-... .|181.15)nd (w) BOR T  Wicsacetetscace memes lan Gv cerns i |v! 6 .. jaa ve B14, 633 
b1037 |—,—,dimethyl CioHuNQs. See b1016........|209.20)nd (al) 2 7=ON FU ecanrep rans renem nate) be cansertae 6 .|MeOH 6 |B142, 337 
ester* 
b1038 |—,5-amino-*..... CsHzNOu. See b1016.........|181.15)pr (al), pl (w) |>360 Be | Wend inavenvdile ew tt Ribas 2 el at | ee . . | B14, 636 
b1039 |—,—,dimethyl CoHuNOy, See bi016....... .<. 209.201 or pl(MeOH)II76 | oak eee cence class ae ces i iS .|B14, 556 
ester* 
b1040 |1,4-Benzenedicar-|CsHzNOu. See b1024......... 181.15|ye B24 Bel Fo air ernetn| tel an eeellfes ahs oeeseyere 6 | 6] 6] i | i |pethi B14), 637 
boxylic acid, chl i 
2-amino-* 


















































For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline me 
Synonyms and Formula * | form, color and era 
wt. 5 5 Cc 
specific rotation 
Benzenedicarboxylic acid 
—,—,dimethyl CwHuNOs. See b1024........|209.20|/nd (bz) 133-4 
ester* 
—,2-benzoyl-.... .|CisHi00s. See b1024........ ./270.24|nd 285 
1,3-Benzenedicar-|CsHsBrOy. See b1016....... . |245.04/nd (al) 287 
boxylic acid, 
4-bromo-* 
1,4-Benzenedicar-|CsHsBrOy. See b1024........ 245.04|nd (w or al) 299 
boxylic acid, : 
2-bromo-* 
1,3-Benzenedicar-|CsHsClOy. See b1016......... 200.58/nd (w) 295 
boxylic acid, 
4-chloro-* 
—,5-chloro-*.....|CsHsClOy. See b1016......... 200.58/nd (w+) 278 
1,4-Benzenedicar-|CsHsClOy. See b1024........ 200.58} (w) 320 
boxylic acid, 
2-chloro-* 
1,3-Benzenedicar-|CsH4Clo0,. See b1016..... .. .|235.03)nd (w or dil al) |279-81 
boxylic acid, 
4,6-dichloro-* 
1,4-Benzenedicar-|CsHiClOx. See b1024........ 235.03|nd (w) 306 
boxylic acid, < 
2,5-dichloro-* 
—,2,5-dihydroxy-*|CsHOs. See b1024.......... 198:14' 5. yeti eee d 
1,3-Benzenedicar-|Isohemipinic acid. 226.18)nd (w) 245-6 
boxylic acid, CioH006. See b1016 
4,5-dimethoxy-* 
—,4,6-dimethyl-*.|a-Cumidic acid. 194.18 nd (w), pr (al- |355 
CioHi0Os. See b1016 bz), If (sub) 
—,2-hydroxy-*....|CsHsOs. See b1016........... 182.14.nd (w+1) 244.5 
—,4-hydroxy-*....|CsHeOs. See b1016.......... 182.14\nd (w), If, 310 
(dil al) 
—,5-hydroxy-*..../CsHsOs. See b1016.......... 182.14|/nd (w+2) 308.5 
—,5-methyl-*. .. .|Livitic acid. 180.15)nd (w) 298 
CoHsOu. See b1016 
—,2-nitro-, CiHoNOc. See b1016........ 239.19|nd (w or al) 135 
dimethyl] ester* 
—,5-nitro-*...... CsHsNOcs. See b1016......... 211.14/er lf (+14w) /250 
—,— diethyl ester*. |CizHisNOs. See b1016....... . |267.24|nd (al) 83.5 
—,— dimethyl CiwHsNOc. See b1016........ 239.19|nd 123 
ester* 
1,4-Benzenedicar-|CsHsNO¢. See b1024........ ./211.14)nd 262-3 
boxylic acid, 
2-nitro-* 
1,3-Benzenedicar-|CsH2BriOy. See b1016..... .. .|481.76/nd (w) 288-92 
boxylic acid, 
tetrabromo-* 
1,4-Benzenedicar-|CsH2BriOy. See b1024..... ., .|481.76)nd (w) 300d 
boxylic acid, 
tetrabromo-* 
1,3-Benzene- HO38 SO0sH 253.26/nd (w+2) 120d 
disulfonic acid, 4 
4-amino-* NS 
NH2 
—,4-hydroxy-*, ., .|HOs8 S03H 254,18|nd >100d 
NS 
OH 
Benzenehexacar- |Mellitic acid. 342.17\|nd (al) 286-8 
boxylic acid* HO2C CO2H 
HO2C— —CcO2H 
HO2C CO2H 
Benzenepenta- HO2C CO2H 298.16|nd (w+5) 228-30 
carboxylic acid* ees (+5w), 
ono 238 (anh) 
va 
HO3C COoH 
Benzenephos- CelP(OH alc. ccsowcee re ce 142.10)If 83-6 
phinic acid* 








For explanations, symbols and abbreviations see beginning of table. 
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Solubility 
























Be Dpaciisy np Ref. 
other 
al | eth] ace} bz acloents 
Sree eres Meas oe en s | gs | 8 chl 8 B14, 559 
Bas reac) | 5 Career ered (eenee ioe a: i 8 8 wfeces.e ee. | BLO, 881 
act aie ate a Poalatera oy eee etal eae eee vh J basta cect BO, 838 
sna Dawe Noel Rete eed Scale eae Sey a dor aeneRe see ri ete OLS: 
yh 
SE nt Bree ee a blv| 6 i |chli B91, 372 
i Rois MAE oon Peat 6 .|B9, 838 
= 
fix aptaestpsbail Rie atercoee ol eee es Alviv mise Say sooty [oO aoae 
oe oe Use| | os .|ehl v B9, 838 
EP See ee |) oy Os Sea eI ele .|B9, 847 
ree el |e WS Son ne ig Wl pdt (AE MO [Se seme att mers! 
evs tthe aE Alls 62 aravathne mck eee ee Als | s .|B10, 553 
ES Pacis A tl be PERE RR IY RT Ore 
oh 
4.2 RAS AOS § 1s kl Alviv chl 6 B92, 352 
sis ssecuoLe Oa terol caneeenl oer oy ee Rlewat x .{ebl i B92, 352 
aa s* 
se catecal ie eee eels ee ae ee Ly; ree Pir g 
yh 
+6 Poids. sake wis kines Als |s ens ot peo 
BPN Cee a hia acl Meee ee F peth i B91, 373 
MeOH 6 
Sains Saline > ee ijvis . |B91, 373 
vk 
Sree) See 2) 21s .|B9, 840 
=" 
Evantoane th a3i's _|B92, 611 
sh baad ery Ceee Gey Pare ees |. i! 
afoot AMGrs: hs sre-sailly g Grete ore al be Pv eee [er .|B9, 839 
Se et Re Mt i|6|6 5 |aa 5 B9, 850 
sh 
sisiave\ il Noack eatres s/s|i #5 aiwiacerinie «| MOE, 270 
pi er ie raced a (ene er Vad held _|B1L, 139 
ae Pea ep eer vl a . |sulf s* B9?, 741 
Metal aarae Me lesulire i |peth i B92, 737 
aha Wye ust, 6 eel lrateratePanece teal icrecs crekel ate 8 41 6 AS et SOB, 701 
yh 
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Mol Crystalline é Solubility 
Name Synonyms and Formula * | form, color and med pe Density np Ref 
wt. A ; °C 16; other c 
specific rotation 
w | al jeth| ace] bz| solvents 
4 + — - 1 + 
Benzenephosphinic acid 
—,diethy] ester*.. .|CeHsP(OC2Hs):. . 198.20}..... a 3 Remeeeararte fatec gt -13.4 4 TOS 2M Woe ew dl ea hg ke ..|B16, 791 
Benzenephos- CoHsPOsH2..... 158.09/If (w) 160 visis i .1B162, 390 
phonic acid* 
—,dichloride....... CeHsPOCl. .. 194.99 lig te 258 Uy ATS I ecelepc eveebae Wolieve. B16, 804 
—,tetrachloride....|CsHsPCh. .. 249.89 Shy li tal Sich, Atm ott eats OR arte area d|dh B16, 804 
Benzenephos- _—_|/EPN. 323.31 136 1.277 {1.5978 | i | s | s Uleeet Oone ne teee 
phothionic acid, OCH 
ethyl 4-nitro- € SK 
phenyl ester* S ee: al 
Benzeneseleninic |CsHsSeQ2H..... : .|189.07|pl (w) 124-5 DG2 11 Al aaace ee 6 . alk v B11, 241 
acid* gh 
Benzeneselenonic | CsHsSeO3H . .|205.07|nd 142 rere mala cle utensil etek sates Vial veal oa i . Bib, 111 
acid* 
Benzenesiliconic |CsHsSiOzH.. . shies.cOlwlassypor(eth) 192). We ee esc aoaeadlence ne ij s |s . | B16, 911 
acid* 
Benzenestibonic |CsHsSbOsH:.... 248.87|amor ES2BHP  Westahsaroktele dc: ccs |e pels.) Fy ICoCh s B162, 584 
acid* 
Benzenesulfenic |Benzenesulfeny] chloride. 144.62/red liq sw... ss T3859) lhe sch a aus 8 . |B62, 295 
acid, chloride 3.2 
4 —BSCl 
5 66 
—,2,4-dinitro-, CsHsCIN20,S. See b1078.... .|234.62/ye pr (bz-peth |99 |.........]......../........ a v |chl v aa v |B62, 316 
chloride or CCh) peth 6 
—,2-nitro-, CsHsCINO2S. See b1078...... 189.62/ye nd (bz) $7 Sy crane tee ee Amery | vy v |lehl v B62, 308 
chloride 
—,4-nitro-, CeHs«CINO2S. See b1078..... .|189.62]ye lf (peth) SB Acro maae eee rate coli x | djd v jaad B61, 160 
chloride 
Benzenesul finic Bure 142.18|pr (w) 85 1000 § ah oe Sl, . ee sis |s s |peth i Bl1l2, 3 
acid 4 —s02H 
56 
—,chloride........ CeHsSOCUE ey nna sem ere enc ale 160.62|pl (peth) 38 be Re d|djs ...{ehl 3% Bll, 4 
—,ethyl ester*.... .|CeHsSO2CoHs............... LZO2Siligk a 2) Welter atoe "7 Was UM! sys Prmte Py a iedege Sd, de i | 0] 00), |kets eee Bll, 6 
—,3-acetamido-..|CsH»sNOS. See b1082....... .| 199.23) (w) 1 eo. e,s  ttl  eee ikl Real (Ce ER Ko | ne B142, 427 
—,4-acetamido-. .|CsHsNO3S. See b1082....... .|199.23)(w) AGO Bw Macher eer. mle reel eal renes BP eee Oe, | eee ee B142, 427 
—,4-bromo-*.... .|CeHsBrO2S. See b1082....... 221.08/nd (w) 04 Pi} Tayler ee, Se a ¢: Upland are 
—,4-chloro-*.... .|CeHsClOoS. See b1082....... 176.62/If or nd (w) OORT! VN. os wen silvly B11, 4 
—,methyl-*...... see Toluenesulfinic acid 
—,3-nitro-*...... CeHsNOsS. See b1082........ 187.18)nd Q5=6)- es iter aes coats veiiera| meanicn Ss) 8) sot rer Bll, 5 
—_,4-nitro-*......|CeHsNO«S. See b1082....... .|187.18}pl or nd (w) 136d) ec Aedes an Ree ee é|vi|s 2. [aa Vv BIL, 8 
Benzenesulfonic 302 158.18)nd (bz) SYM (yl epee ol es Melee eee | ctor ee Sesion 56 |CSei B11, 18 
acid* 4 —803H 
5 6 
—,hydrate*....... CeHsSOsH.H2O)... peepee seas 176.19/pl ABO Oceana! (pacer a tenth ee So) 8) jek 6 |CSei BLL, 18 
—,amide..........|Benzenesulfonamide. 157.19/lf, nd (w) 150=1i° 95 Bete A 28. 3. ee i|s'|s .|B112, 24 
3 2 
4 —SO2NH2 
5 6 
—,—,N,N-dichloro-|Dichloramine B. 226.08\ye mel or pl TS | Merrett has Gaerne | ene ae 8 .|/B1LL, 28 
CeHsSO2NClh 
—,—,N-hydroxy-. .|CeHsSO2NHOH.............|173.19]pl (w), rh 11130 WI East ernie Ni ae eel ene L v'| v |} v]v]| 6 |chldaav |BIL, 14 
—,—,N-phenyl- CeHsSO2NHCcHs.........-. 233.29|tetr pr (al) TIO. 95 |lichr MRSA Rais. ce oh OL Ste i M2 . |B12?, 298 
ES chloride.1 4 ance. GsESO ase hone 176262 | eRe... 14.5 251-2d\ [1.387668 on, .6.- ilvls BLE, 23 
120-1" 
— ethyl ester*.....|CsHsSOsC2Hs............... TRO Samo See een oat eee 2 15615 1.2346; |1.50812 | 5 | 8 | v _|ehl v B11, 20 
da 
—,fluoride......... Celis OsB > ea Wa ch soc LGOsTT Rae as cect et 90-14 1.32867 {1.493218 s|s . |B, 23 
—,isopropyl ester. . CeHsSO:C:H} SAAC a ZOOSZB iene ee emer coha ute er eel ltorcesecanaee ceal lta riurese nets 1.5003 | 6|/ viv .|B112, 20 
—,methyl ester*. ..|CeHsSOsCHz..............- ZZ DOK ives: okelae re 15420 1.28893 |1.5151% | 6} v |v .|ehl v B11, 20 
—,propyl ester*... .|CeHsSOsCsH}........-..... PoU NP Tiiltsoe ees OARS 100d 1.18047 |1.5035% | 5 | s | v _|ehl v B1l2, 20 
162-315 
—,sodium salt*....|CeHsSOsNa.............--- 180.16/nd (w) AGDG Wylie oe cceellGaitapteas teeta wees Te Wt tl eso eae in .|BLL, 18 
vi 
—,3-acetamido-, |CsHiN203S. See b1093...... 214.24| (aa) SIG=OL Eka Spe ok erarnotvel| ace Se eens 8 .|aa 8 B14, 682 
amide 
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For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline om nie Rolabiity 
No. Name Synonyms and Formula Sa * | form, color and oC oC Density nD Ref. 
* Ispecific rotation other 
w | al |eth| ace} bz 
solvents 
=| i 
Benzenesulfonic acid 
b1105 |—,—,chloride...... CsHsCINOs8. See b1091...... 233.67|nd (bz-peth) BBP! ON Sv eRe ok aletes be ete d/s/sl]...| 6 jaas B14, 435 
b1106 |—,4-acetamido-, |CsH10N20:8. See b1093...... 214.24!nd (aa) ZI9=20) Mis SESS Pe sures ee eee sh | gh BF | acai | of net yare on nun yt DL 45) 7 O02 
amide 
b1107 |—,—,chloride...... CsHsCINOsS. See b1091...... 233.67|nd (bz), pr VADT es 6 AeA Reo lee ene a ial iby; 8s’ |chl s* B14, 439 
(bz-chl) 
b1108 |—,2-amino-*..... Orthanilic acid. 173.19|pr(+4w) LSB! ose es Sel ae cee eet eee ra ey aif Vell ea erat lasceteneartn 3 B14?, 429 
CeHiNO3S. See b1091 gh 
b1109 |—,— amide. ...... |CeHsN2028. See b1093....... 172°21|mel\ pl’or pr(w))|152:5-3.5 |... ...0-2lenaeccmuleesomens d5\v v| i jaas B142, 429 
yh 
b1110 |—3-amino*....... Metanilic acid. $73:19\nd, peawiA) We ee cae ce lS ota lees SM Oallen . |B142, 434 
CeHiNO38. See b1091 
b1111 |—,—,amide.......|CeHsN202S. See b1093....... 172.21|lf or nd 142) oN annette vi Rauvevarrete lis curavaaae é flv .|B14, 690 
gh 
b1112 |—4-amino-*...... CoH:NO3S. See b1091........|173.19|rh pl or mel 288 _—is.............. W485; ines ee Beal) dled al eer tee leer eecee B142, 436 
(+w) 
Dis) amide enna. Sulfanilamide. 172.21)lf (al) NGS2 eller asia LOS h Viituorssee SE SS ES lnaeineace ate B14?, 698 
CoHsN2028. Seeb1093 
b1114 |—,—,—,N-acetyl-. . |CsHioN2038. See b1093...... 214,24!pr 182-45" bo Sah eaclee ce eee kemree os [orev Bb ay all A erates 
— |—,—,—,N (4,6- see Sulfamethazine 
dimethyl-2- 
pyrimidyl)- 
— |—,—,—,N-guanido-|see Sulfauganidine 
— |—,—,—, N (4- see Sulfamerazine 
methyl-2- 
pyrimidyl)- 
-— |—,—_,—, N(2- see Sulfapyridine 
pyridyl)- 
— |—,— — ,N(2- see Sulfaquinoxaline 
quinoxalinyl)- 
— |—,—,—,N (2- see Sulfathiazole 
thiazolyl)- 
b1115 |—,2-amino-4- CeHeCINOsS. See b1091 207.65|nd or pl (w) ZO0dY 9 Te acral ea ont Siero nee 6 | 6 jaa 6 B14?, 430 
chloro-* gh | 
b1116 |—,2-amino-5- CoHeCINO3S. See b1091...... 207.65|nd (w) 2BOd. (heer AAI on 5 Sage oe 6 .|B142, 430 
chioro- gh 
b1117 |—,2-amino-3,4- /|CsHuNOsS. See b1091....... 201.25|pr (w+1) 300d: «||P. SSA, Oe Fy _|B141, 731 
dimethyl-* 
b1118 |—,2-amino-3,5- |CsHuNOsS. See b1091 ..... . ./201.25|pr or pl (w) ay NASER. | ee a a i . |B142, 452 
dimethyl-* 
b1119 |—,2-amino-3,6- |CsHuNOsS. See b1091.......|201.25/amor 260 5 i i .|B141, 732 
dimethyl-* 
b1120 |—,2-amino-4,5- |CsHuNOsS, See b1091 201,25|pl >300 ed ae ae Ot a (ee eee B14, 731 
dimethyl-* 
b1121 |—,3-amino-2,5- |CsHuNOsS. See b1091....... 201.25|nd (w+1) Salles le cle a eee B14}, 732 
dimethyl-* 
b1122 |—,3-amino-4,5- |CsHuNOsS. See b1091....... 201-25\red' nad i(w-F))) |89b hae ie sr .|B141, 731 
dimethyl-* 
b1123 |—,4-amino-2,3- |CsHuNOsS, See b1091 201.25|nd 306° "187 2S! _|B141, 731 
dimethyl-* 
b1124 |—,4-amino-2,5- |CsHuNOsS, See b1091....... 201.25|pl or nd >300 8 .|B141, 732 
dimethyl-* 
b1125 |—,5-amino-2,3- |CsHuNOs8. See b1091....... 201.25|pl (w+2) POddi) Pilea alae Sune 5 .|B141, 731 
dimethyl-* 
b1126 |—,5-amino-2,4- |CsHuNOsS. See b1091...... . |201.25|pr or nd ZO0dh Tipteers Meares 6] i i jehli B14, 734 
dimethyl-* 
b1127 |—,3-amino-4- CeHiNOwS. See b1091,..... 189.19|rh LOD-6 U4? | ERE Ae cron. Bote . |B14, 814 
hydroxy-* 
b1128 |—,3-amino-4- CoHeNz0sS, See b1091.......|234.20pr = |.........]........0/........ sh| 8 .|B141, 748 
hydroxy-5- 
nitro-* 
b1129 |—,4(2-amino-1- NH2 VOR LEAKS Ad ih Ve Gia” || Ree i [etic | Meal lie) ett) es silyl i .|B162, 199 
napthylazo)-* 
€_S—win—¢_Y—aoan 
\ Y 
b1130 |—,4 (4-amino-1- O27. SO \dkipn or |l\Eevncseversie ences ic eects cl Meck knee Afi ae ore Helles .|B162, 191 
naphthylazo)-* [yi a» Nin Gas 803 
\ 4% 
b1131 |—,4(4-amino- D2 CBO ler amped tly svars TS Tee ee aa od, che tralituc hoot t eA ee Sl 8al 8 8 Ohliz 0 lhagenteer 
Petde) ene |sH—€_)—somn—C_)—sovns . vai 
b1132 |—,2-bromo-*, .”.. . |(CeHsBrOsS. See 61091....... 287.08ind. § Pe Hs son sw tc SRI siya c RM FO AL sol tsuamecniet B11, 56 
b1133 | —,—,amide.......|CsHsBrNO2S, See b1093..... 236.09ind ((w)) prCal) TSG alice marl einer cee ieee nee Sle Ble col greiltss. cll seiveraeweete Bll, 56 











For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 











| 4 eas 
| Mol Crystalline b Solubility 
No. Name Synonyms and Formula a | form, color and oe ss Density nD Ref. 
* |specific rotation : other 
w | al Jeth| ace} bz 
solvents 
+ = al 
Benzenesulfonic acid 
b1134 |—,—, chloride .|CeHaBrClO.s. See b1091 255,.52|pr (eth) Ol, SS) NN eaipenn etcta ca ts MAB al ed Peale Sw heal tose een wes B11, 56 
b1135 |—,3-bromo-, CsHoBrNO2S. See b1093 236.09|nd or If (w), LESHa~ Up Mitr ctere ois lotees.an's Silla ss uesreeee 6 | 6 |B, 56 
amide pr (al) sh | gh 
b1136 |—,4-bromo-*. .|CeHsBrOsS. See b1091. 237.08 nd 102-3 15526 te (afar Ae [eae (cuca aa ae Teast B11, 57 
b1137 |——, amide. . _|CeHs BrNO2S. See b1093 236.00ind. (wor ail ADAGG: Wimsatt ciety. a aea sll poet ees 6 | 8 .|BI1, 56 
gh 
b1138 |—,—, bromide . . |CeHaBroOeS, See b1091 . 299.98] (eth or bz) 76.5 Bs Pe |S Seg a aie d+} d’|... s ..|BLL, 56 
b1139 |— — chloride. _|CsH«BrClO2S. See b1091. .|255.52/tel or mel pr 75-6 Hbei5amees acer aress|lk feyrare ie Ww Gl Wenz .|BIL, 57 
(eth) 
b1140 |—,2-chloro-. CeHeCINOsS. See b1093 ./191.64/If (al) TBS AO DG veer nrces ctantes| taiat av cc nra ces neat 8 . BLL, 54 
amide 
b1141 |— 3-chloro-,amide|CsHsCINO2S, See b1093 191.64 /lf (dil al) MASE WN A arvivellaceannca cal eke vail viv Bs ../B11, 54 
b1142 |—4-chloro-*.. .. . |CsHsClOsS. See b1091...... .|192.62|nd, (w+1) 67 Vf Nha ces acallencrers apni | ee) i ...|B11, 54 
b1143 |—_— amide. ...... CeHeCINO28. See b1093..... ./191.64|nd (w) 1AS5 1) Male ate Gilbeec do alec nee vh|yvalyal...|...|.. ../BLL, 54 
b1144 |— — chloride. .... . |CsH«ClsOoS. See b1091 .|211.07|pr or pl (eth) [55 DAT ae eyteres ee aes ah dil dk | wv )...l ¥ |B, 55 
b1145 |— — 4-chloro- Ovotran. CeHsChOs8. SOS cele aeae a ane cee BOLO: VARY ANE ear co aon Mell 3 Pan areal Rives? ee orece heceacata 3 
phenyl ester* See b1091 
b1146 |—,3,4-diamino-*. . |CsHsN203S. See b1091. ./188.21)nd ae Bl rees rere ishacn | eaten FN ee ae ..|B14, 717 
b1147 |—,3,5-diamimno-*. . |\CsHsN2038. See b1091.... BS Sal acdc iceman hue ime lanes we sol terep i cectearcantien| (- eeRe ie a) hell at . |B142, 446 
yh 
b1148 | _2,5-dichloro, CeHaClhSO3.2H20. See b1091../263.10)........ ..... ACO MD Earhart epi npake shel le seer tee Vv 5 .|B112, 30 
dihydrate* 
b1149 |—— chloride...... CsHsClsSO2. See b1091.... 245.51) (bz), mel pr Ct. Se m| | et es eet Senet met 4 d'| dj... ...|B112, 30 
b1150 |— 3,4-dichloro-,.. |CeHsCleSO3.2H20. See b1091. .|263,10 nd PHS) WW icronerttnnd ates startet rertae ce Nea leg ..|/BIL, 55 
dihydrate* 
b1151 |—,— chloride. .\CeHsClsSOz. See b1091. .|245.51/mel pr DE GS Wallehs Seon frectnlll-ss capone aie Mer a te dt |d'|... .|B1L, 16 
b1152 |—_3,5-diiodo-4- Sozoiodolie acid. 480.02\nd P20 he overs chorea Seeker orate Ve ly iy 
hydroxy-, CeHal2SOu.3H2O. See b1091 190d 
trihydrate* 
b1153 |—,2.3-dimethyl-, |CsHsClOoS. See b1091...... .|204.68/pr (peth) Az SC ee tl epee eal Sean d|d peth v* |B11, 120 
chloride 
pita 54 dimethyl-* |CsHn0s9, Seebl001, .........|186.23\pl or pri (chl)) 9163-45 © | | aceee cee Meaaccss|eeaeoeee Seal Phe oes .|B112, 78 
b1155 |—— chloride... .. . CsHsClO2S. See b1091.... .. ./204.68|pr (eth) RIO Be L pI hate oN Sere Geen tee Re Col hes lleva | el eres | eaten Dore B11, 121 
b1156 |—3,5-dimethyl-, |CsHsClO2S. See b1091....... 204.68) (eth) R0-OO MRD inet ern | peer ll eee d|d'| v -|B1L, 126 
chloride 
b1157 |—_2,4-dinitro-*. ..|CsHiN207S. See b1091....... 248.17\nd (w+3) TOSOY ie FE en ee ees arslll ne pe reweheye allowalhi co i |pethi B11, 36 
b1158 |—,3 .5-dinitro-*... |\CsH«N207S. See b1091. m2seivivered (ailral) = }osoe sabe crsceterrs |acctatedataral barteri tees i |s|] 6 6 jaa d lig 5 |Bl1, 79 
sit 
b1159 | — 3-ethylamino-*|CsHuNOsS. See b1091...... ./201.25|nd (w) PAY OM epee echsen| cectesmetsl|s Sarre ee Cilkevolpesel loa aeenl rootenr as B14, 435 
b1160 |— 4-ethylamino-. |CsHuNOsS. See b1091...... . |201.25/pl (w) DSA) Ileeccceagtervallirarsisnma' Vo ewe | hac taleorseealehers ..-|B141, 721 
b1161 |—,4-fluoro-, amide|/CsHsFNO2S. See b1093..... ./175.18)/pl or nd (w) 1:33 at Baal Rees That ee. eek | Sal ave Waeveulttveall sOalleene ./B11, 54 
b1162 |—,— chloride... .. . |CsHsClFO2S. See b1091...... 194.61|pl or nd BG en alll oy sree ends, enc Meee dt | d'| v yv |chl v B11, 53 
b1163 |—2-formyl-..... . |2-Benzaldehyde sulfonic acid. |186.19| pr or If TUS WN Cateneeste Ailes camo ocoral Dh Se ae s | 6 .|B11?, 185 
C7H6O.8. See b1091 
b1164 | 4-hydrazino-*.. |Phenylhydrazine-4-sulfonic | 188.21\nd or If SRG a) lc peNeer a tos cere || semen 8 .|B15?, 305 
acid.-CeHsN2038S. See b1091 
b1165 |— 2-hydroxy-*... . |o-Phenolsulfonic acid. 174.17|(+ 3w) BO: EAD tal ne cere Cee rte iiss weed Sree veal cee eae | eps eens Boonen sitter aces 
CeHeOuS. See b1091 145d 
(+w) 
b1166 |—,4-hydroxy-*... .|7-Phenolsulfonic acid. 17's Fiche a SA Wane eecene oa lice at ota Mrascncllfaccget cars| Saeiagat ents Fh i eule eo enoo) woniieatapteb os BLL, 134 
CeHe0.8. See b1091 
b1167 |—,—- amide....... CeHiNO3S. See b1093....... .!173.20|(al or w) LG Tien Webi merctert co Ol Saeko, siesne ill pyres Seca sh | s* |... . .|B11, 243 
b1168 |—,4-hydroxy-5- |«-Thymolsulfonic acid. 230.29|pl (+1w) O12 Maen ee enc etcetera Hees 4 Vv . BL, 151 
isopropy!-2- CioHs048. See b1091 
methyl- 
b1169 |— 4-hydroxy-3- CeHsNOsS. See b1091....... 219.17\ye pl tt Le my ca Cech esciuen ited cterosn oc orcas air 8. lay _|AcOEt vy |B11, 246 
nitro-* (AcOEt-bz), |(+w), chl v* 
nd (w) 141-2 
b1170 |—_2-isopropyl-5- |CwHuOsS. See b1091........ DAR ieee cw 1B0=HU9 Vinge ols eteaiens silo ccncmrer ye Sp ot ./B11?, 84 
methyl- 
b1171 |—,4-isopropyl-2- |Ci0H1O3S. See b1091........ 214.28 pl or pr SS=O00 |) Ves crcvaes val aoa away exec VanES MLO 6 jchl 5 B11, 139 
methyl B11, 83 
b1172 | 5-isopropyl-2- CiwHwOsS. See b1091........ 214.28 pl (+2 w), DIOE | MMA easceishethesxenell sep Ret, cheat leteven rare tts v : ’ 
methyl- mel pr 78-9 
| (+2 w) 
b1173 |—,2-methoxy-, C7H7ClO3S. See b1091....... 202.65 nd (peth) (Jal MEE A caneinoc ohar tea scree aloe eres ae d/jdjs . |peth s* B11, 235 
chloride 
b1174 | 4-methoxy-, | |C7H7Cl03S. See b1091.......)206.65.nd or pr (bz) 42-3... wee ee fe ee eee elec eee ee. d|s|s sh .|B112, 136 
chloride d* 
— |—,methyl-*...... see Toluenesulfonic acid 
b1175 |__2-nitro-*...... CeHsNOsS. See b1091........ PUSH Willies Bec ceca nichen ese SDM Ori rctecratl encase. pes Ae hte ee .|BLL, 31 
b1176 |—,—chloride..... . CeHiCINO.S. See b1091...... 221.63|pr (eth-peth) |68.5-9.5 |.........[......--[eceee ees dé |d4| s peth 5 BLL, 32 
b1177 |—_3-nitro-*...... CcoHsNOsS. See b1091........ Ces wart © 8 BA Se a Aalloaonee odlol|on.c sora! (bctgene so ill pee ei ea. Sibel leas cee aaa B11, 68 
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For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline m.p b.p. A fcc 
No. Name Synonyms and Formula ant form, color and fs c °C Density nD Ref. 
specific rotation St Par eth eal ie : ae 
1 
Benzenesulfonic acid 
b1178 |—,—,chloride...... CeHuCINO,S. See b1091...... 221.63|mel pr (eth), OS alte rey Sekt lAoaeu srs ee 1 ie tN eed) ee P| yer a B11, 33 
nd (lig) d’ | d* 
b1179 |—,4-nitro-*......|CeHsNOsS. See b1091........ 203.17|(+2w) DOr UB ee ete itea: are Mee senanaharsee| neorarctenanors FB] (ecenee poteced (reer (erst eee Pen ccc 5 B11, 33 
b1180 |—,—,chloride...... CeHiCINOSS. See b1091...... 22) .63\mel'nd \(peth) iy 1/79:5-S0.5. |\..< iis viele allie o.+.« oscil sateen ets d’|d*j... peth s* BIL, 21 
b1180!|—,4-phenyl- 4-Sulfodiphenylamine, 249,29|pl ile OP, cabins OR Bil ax, ote een aN OY VAC IIE | sacral | epee banerst a B14, 721 
amino- CwHuNoOss. See b1091 
b1181 |—,4-ureido, amide |C7H»N:0.:8. See b1091....... 215.24ind 206-7 als tat Pills oo dos Le ee Be Pili ocd ee ee a 
b1182 |1,2,3,4-Benzene- |Mellophanic acid. 254.15|pr (+6 w) OOR=82 Nabbed vais cleaves elem once 8 B heel wet rae B92, 730 
tetracarboxylic HO2C CO2H 
acid* 
HO2C— OOH. 
b1183 |—,tetramethyl CuHuOs. See b1182......... 310.25ind (MeOH of) [133-5 in fae i IR ae fv 1a v |MeOH 6 /|B92, 730 
ester* w) oh 
b1184 |1,2,3,5-Benzene- |Tetramethy] prehintate. 310.26|nd (al) 108.4. les cece ea eee DBP he oli’. MRSS Geto OS ES 
tetra-carboxylic |cx302c CO2CH3 . 
acid, tetramethyl 
ester* —CO2CH3 
CH302C 
b1185 |1,2 ,4,5-Benzene- |Pyromellitic acid. 254.15|tel pl (+2w) Bis. - Pideteaslastuealerys eb ete loti ee GH BAe sia accls oie | > eRe B9, 997 
tetra-carboxylic cO2H 242 
acid* a (+2w) 
uox—¢ _Y—com 
we 
HO2C 
b1186 |—,tetraethyl ester* |CisH22O0s. See b1185......... 366.37!nd (al) 54 sub> 7 hsk.e calmer ae ES ie iol (ee eee We eee ee B9, 998 
b1187 |—,tetramethyl CyuHuOs. See b1185......... 310.26 )pl (al) LAD. © Mase canteen es ae cee i OA. 8 -.  eee B9, 998 
ester* 
— |Benzenethiol*....|see Benzene, mercapto-* 
b1188 |1,2,3-Benzenetri- |Hemimellitic acid. 210.14 tel pl GE2w)y, OT le Metre tarelee. oie roe aed poles Bell eorees) (ac . |B92, 712 
carboxylic acid* |Ho0.0 CO2H or nd (w) 223-4 
(+2w) 
—CO2H 
b1190 |1,2,4-Benzenetri- |Trimellitic acid. 210:1 41d Cw), (88 OP eZI5—Z 4) Wasnuneos detancs cechopeabd as viviv] 6] 6 |CCkhs B92, 712 
carboxylic acid* a al) chl 6 
C8: 
norc—_—coot aa sh 
b1191 |1,3,5-Benzenetri- |Trimesic acid. 210.14|/pr nd (w+1) S4h—bO? It F3 ria bee seo tee cs ee O 1 Wo Bareilles ate cca ce ene eee 
carboxylic acid* |Ho2 
AS 
¢_S—com 
xe 
HO2C 
b1192 |—,triethyl ester*.../CisHisOc. See b1191......... 294.31|pr or nd (al) NOS. Ga: Gaiters daend tae ssi allons cemon i |s*/v|...] s |CS2:v aas |B92, 712 
b1193 |—,trimethyl ester*. |CizHiO6. See b1191......... 252.23 nd 4 Pierre esas vis. igvellne tere te PUES ls we daustel|s wedeemaaes sre Aaeegh sou 
b1194 |—,2-chloro-*,.... CoHsClOs. See b1191........|244.59\nd or pl (+1w)|285, sf... ee ee elec eee ccelececceee Ve Awa Saha B9, 980 
278(+w) 
b1195 |1,2,4-Benzenetri- |CoHsO7. See b1190......... .|226.14|pr (w+2) ZAtd | Nose c atures ace tice s|s . |B1LO, 580 
carboxylic acid, 
6-hydroxy-* 
b1196 |1,3,5-Benzenetri- |CoHsO7. See b1191.,......... 226.14|pr (+1w), B08 (anh) Picccit-cicow alarms Cee ee sh}vh) 6 ]...}.../ehli B10, 580 
carboxylic acid, nd (+2w) 
2-hydroxy-* 
b1197 |1,3,5-Benzenetri- |H0;8 318.30|(+3w) LOO bbb AGW cade cell ocne sss cnllx ee cect 8 . |B11, 128 
sulfonic acid* a 
¢_S—som 
ede 
HO3S 
— |Benzestrol.......|see Hexane,2,4-bis(4- 
hydroxypheny!l)-3-ethyl-* 
— |Benzhydrol....... see Methanol, diphenyl-* 
— |Benzidine........ see Biphenyl, 4,4’-diamino- 
— |Benzidinesulfone |see Dibenzothiophene, 2,7- 
diamino, 9,9-dioxide 
b1198 |Benzil............|Diphenylglyoxal. Dibenzoyl. |210.23|ye pr (al) 95 346-8d 1.084" |........ ilvly y .|B72, 764 
1,2-Diphenyl-1,2-ethan- 18812 
dione.* CeHsCOCOCsHs 
b1199 |—,dioxime(antt). . . }a-Benzil dioxime. 240. 1G/1£;(al or ace) 12380) 5 ei varccecserell aiveieisre call artiste cate SH Ce SES Sa) se Pea B7?, 680 
HON NOH aa 6 
CoHsC—CCsH5 











For explanations, symbols and abbreviations see beginning of table. 
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oe Crystalline ES ‘ Solubility 
No. Name Synonyms and Formula a * | form, color and ah mai Density np Ref. 
* Ispecifie rotation ‘ other 
w | al |eth| ace} bz 
solvents 
Benzil 
L200} ——, (atin entree 32 8-Benzil dioxime. 240.26|nd (al) DOT ae HN Ser nee | ivverefecece Als | s .lalk s B72, 681 
ee ™ aa s 
CsHsCc-———CCHs 
b1201 |—,—, (amphi)...... y-Benzil dioxime. 240,26|nd (al), (aa) GeO oe © levi mnreyel tedious atevficaetee are ster i]s s | 8 |peth 6 B72, 681 
NOH NOH alk 8 
ll ll CCk 6 
CeHsc-——————CCsHs 
b1202 |—,monooxime(a). .|CsHsC(:NOH)COCeHs..... . . }225.25)1f (dil al bz, 137-8 200d? Ps Riten cen Savalas 6 |chl 6 aa vy |B7?, 678 
MeOH) lig 6 
b1203 |—,—,(6)......... . |CeHsC(:NOH)COC6Hs...... .|225.25|pr or nd (bz +4)|70(+4bz) |.........).......- diviv .|lig 6 B72, 679 
113-4 
b1204 |—,osazone(anti)....|c6sHsNHN NNHCsHs 390.49|ye nd ee | Walletsuagetetrieyell tctarters aunills cisco neue i | 6 56 | v* !chl v* B15?, 72 
ll tl 
CeHsC—CCeHs 
b1205 |—,— (ayn). .... 22. NNHCésHs CéHsNHN 390.49}ye nd (bz-al) LO td | rene 5 cote ve Lbebeleravart lis. tas lecn ae 6|s8 5 | 8 jaa é B15?, 72 
l 
CeHsCc-———————CCsHs, 
— |Benzilic acid..... see Acetic acid, diphenyl 
(hydroxy)- : 
b1206 |Benzimidazole.. ./Benzoglioxaline, 1,3-Benzo- _|118.14/rh bipym pl 170 > SCOR ilar na | tenis oo vale i jdilalkks |B232,151 
diazole. vh dil HCl v 
1 lig i 
7 
BAVA R2 
ate 
5 \¢ 
N 
. 3 
b1207 |—,2-amino-..... |C7H7Ns. See b1206.......... 133.15|pl (w) CYB aloes hes oft [ha Seine] Oe ere 8. |/6| 8 | 6 |) ol\eernsan ne | 24240 
b1208 |—,2-hydroxy-.. ...|?-Phenylene urea. 134.14)lf (w or al) SUSE Tiina aerlomeremodisrct cove 5 |v 6 jalk 6 B24?, 62 
C7H6ON:. See b1206 con HCl s 
b1209 |—,5,6-dimethyl-. . |CeHioN2. See b1206.......... 146.19) (eth) 205-6 VUOrriy |lesenese alle acan oom s|s|a GAN sg) ) Jo |aveee 
b1210 |—,2-mercapto-. . . |C7HeN2S. See b1206......... 150.20|If (dil al) RY S= Paomee laude: a miaal bance nella a cant 5} v : . |B242, 65 
b1211 |—,l-methyl-. .. ..|CsHsNz. See b1206.......... 132.17|pr (peth), pl (al) |64 286766 1.12834 |1.60137 Fn (Sec e peths* |B232,152 
b1212 |—,2-methyl-..... CsHsNz. See b1206.......... 132.17|pr (w) L7Gi eM iihnne te besa by Ream mee larva Bh laches: lease queer B232. 160 
b1213 |—,4-methyl-..... CsHeN2. See b1206.......... 132.17|pl (w) SPP By ene ne aa let aoe corel lyorsata ct Pe eee ase esl Baa ec 2 B231, 38 
b1214 |—,5-methyl-.... . |CsHsN2. See b1206.......... 132.17|(w) TEE gee MY Neier sonnel Sk eter ce Meranda: Fl nie (lee eh a ted. B231, 38 
b1215 |—,2-methyl-1(2- |CisHisNsOz. See b1206....... 303.33)nd (al) Te BG co raed ao Sake lace cone s|s v jaae B23, 150 
naphthy]l)-5- 
nitro- 
b1216 |—,2-methyl-5-  |CuHuNzO2. See b1206....... 253.27|nd (al) 1G (0s eA tak, A |e ree Giese eats Bb dllecaoal gered soll eevee eevee B232, 161 
nitro-1l-phenyl- 
b1217 |—,6-nitro-....... C7HsONs. See b1206........ 163.14|nd P10 MMT Exec | (kB rca lacie ea he d\/v]| 6 ol taceereet. B232, 154 
b1218 |—.2-phenyl-...... CisHioNe. See b1206......... 194.23|pl (aa, al w), SOOT Me eet tee 6|s8 5 |chl 5 B232, 238 
nd (bz) aa s 
b1219 4,5-Benzindane.. |1,2-Cyclopentanonaph- HGS: 24 lho beeen matte tac: 244-577 |1.066; |1.6290% | i laa s E13, 13 
thalene. 170° 
Or 
b1220 |1,2-Benzoiso- pon 227.29ind (dil al or ag) |1590-60 9s |... |e ee ce fee eeees v v]| 6 jalkv B272, 87 
thiazole, 5- OG N aa v 
hydrory-3- va new lig i 
HO c 
phenyl- | 
C6éHs 
b1221 |Benzisoxazole, On ik; 6 TE | ee) | ROS BOO rest ernae teee i B Visite Hees eee cade 2 meee 
3-methyl- @ N 
Nie 
c 
| 
CH3 
b1222 |1,2-Benzo- Cl Ke) BNG.20\ dig ot MeOH) ||963—4- |. d.ccckaechydecndunloas <a om _|MeOH s |B202,315 
carbnzole,3,4- WES lig s* 
dihydro- H 
b1223 |1,2-Benzo-1- 1 UGA 28 favor teats entre dacdl SPnetreiseann Poy eM SNA reco BBO TCR Nccacel|{s: sae]l) crer|fetexel| ernie ae .|Am 76, 
cyclooctene-3- aN 5462 
one a yy, 
— |1,2-Benzodiazole |° Indazole 
b1224 |5,6-Benzoflavone |P-Naphthoflavone. 272.31 \nd (al) G45 eel vie meme d one eee l ies stele Sha eae | aera treme ee B172, 414 
0 
On 
Ee 


















































For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline b ~ Solubility | 
No. Name Synonyms and Formula Z * | form, color and ten ae Density nD Ref, 
Ag specific rotation other 
w | al Jeth| ace} bz 
solvents 
| 
| | 
Benzoflavone 
b1225 |7,8-Benzoflavone |a-Naphthoflavone. 272KLilf or nd (dil: AlmTB6—Gr  Nevsemuewstecellinte nts ccesexellls accep ones eee 6 . |sulf s B17?, 414 
to) 
I 
VYrO 
° 
b1226 |3,4-Benzofluor- = 252.32/nd (bz) WAG." § Uiletsetiteapiove| areata re eo excecevete eos i 6 _|El4s, 
anthene Ie 569 
<> 
b1227 |10,11-Benzo- Q 252.32\ye er (al), GG  @ leieracbivetal eo eecal oe ee eae teh ar -laa 6 El4s, 
fl th 570 
uoranthene Ox €» nd (aa) 
~ 
NJ 4 
b1228 |11,12-Benzofluor- iS O572.82ipa yemd (bz) jO1F Wn da eacs DN eee ae i|s 8s laas El4s, 
anthene See ; 573 
~€) 
b1229 |1,2-Benzofluorene Chrysofluorene, 216.29|pl (ace or aa) {189-90 |3987%8 |........]........ 6 8 |chls E14, 299 
OVO 
9 | 
~S 
b1230 |—,9-phenyl-...... CzrsHis. See b1229.......... 292.38 nd (aa) HOB ~ WSactnamm a Shao teeta de eee ..| al vy v lsulf s E14, 299 
b1231 |Benzofuran...... Coumaron. LIS AA Mastanta coer <-18 173-576 = =|1,091323 |1.56528 lll eA es Bl eek ee B17, 57 
4 62-315 
oo 
6 ee 
uf 
b1232 |—,2(chloro- CoHsClO. See b1231........ 168;62 Wace Meere Seca meets: igo [1 9te6ie |1-562075- |ausic|. al oale.c bossa ene el eee 
methyl)-2,3- 
dihydro- 
— |—,2,3-dihydro-, . .|see Coumaran 4 
b1233 |—,2-methyl-..... CoHsO. See b1231.......... IEP IG} Rey nero. ll vee corners 197-8 1.000% [1.54952 _|B1T2, 59 
93-420 | | 
b1234 |—,3-methyl-..... CoHs0. See b1231.......... EY ps Wa) laeeancrees Memerd cei neta ae 196-72 |1,0540% |1.553618 | i J|BIZ, 26 
b1235 |—,5-methyl-..... CoH:O. See b1231.......... IEPA GL Me cee Amel | Pt ae 197-9 1.046715 |1.547016 .. |sulf s B17!, 27 
b1236 |—,7-methyl-..... CsHsOs, Seaibl230.. 4.4 +. a8 IG) Samana onllljouuy one 190-1 1.0490 1.552517 |...]...)... Deel teas B17, 61 
b1237 |Benzohydroxamic| 3° 9 NHOH 137.14|rh pl, lf 128-9 OXD tig TL Piles cs sss nce s*| s | 6 i _|B92, 213 
acid SS 
4 eK 
5 66 ° 
—|—,amide,......... see Benzoic acid, amid- 
oxime 
b1238 |—,2-hydroxy-.. . , /Salicylhydroxamiec acid. 153.14/nd (aa) TES: Archaeol svatel| prays ce eraaén| | Cosette élvjv aa s* B102, 60 
C7HiNOs. See b1237 
b1239 |Benzoic acid. . .. .|Benzenecarboxylic acid. 122.12|mel If or nd 122.4 24.9760 1.321123:3/1,50418 | 8] y |v v |CCks B92, 72 
38 2 : lig 6 
4a¢_S—com 
5 6 
b1240 |—,4-acetamido- p-Benzoyloxyacetanilide. 255,28 /nd (al) 11 RS | etarsco. 9 Cel Is. manera MgO CEN a] y SPIRE ageccos- 
phenyl ester CisHiaNOg, See b1239 
b1241 |—,2-acetylphenyl |o-Benzyloxyacetophenone. —_|240.26)/nd (al) SSD /llRanncas Oabieoer se cel Meee i]lviv aa Vv B92, 133 
ester CiwH120s. See b1239 
b1242 |—,4-acetylphenyl |p-Benzyloxyacetophenone. 240.26|/nd (al) : LY Pn Rese Sera |e ogee lege s\| 8 Milena B92, 133 
ester CisH1203. See b1239 
b1243 |—,allyl ester...... .|CeHsCO2CH2CH:CH:....... 162.19]ye 242 LOST Sie. |eeceendes Dales MeOH s_ |B92, 93 
b1244 |—,amide,.........|Benzamide. 121.14|mel pr or pl 132.5-3.5 |290 1.0792." Ro eee tire 6} vl} 6 8s |(CCk v B92, 163 
ee vA v'| CS:v 
4¢_S—conn 
5 6 
b1245 |—,—,N(3-chloro-2- |CuHiwClINO See b1244......,.|245.71/nd hy ry lcpeshacuerchiee vam ae | Gere iecare i|s s|} v | 5 jaa d B22, 455 
methylpheny])- 
b1246 |—,N,N- Benzoyldiphenylamine, ACS SLC POI AL) Ny aie ee | eit tc iat llaetoietcacssel| ae vinta SNES seal ery Weare ein ere teeins B122, 155 
diphenyl- CsHsCON (CeHs)2 gh 
b1247 |—,—,N(1-naph- CsHsCONHCwH7. seeeeeee +s /247.30/nd (al or aa) LBRO. ilatkcs'e ttbresarel[letera sane palll SR eeeeaniem 5 8 B122, 525 
thy])- : 











For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline b Solubility 
No. Name Synonyms and Formula ee form, color and nee ae Density np Ref. 
’ |specific rotation ‘ other 
w | al |eth| ace} bz 
—— [ | i solvents 
Benzoic acid 
b1248 Bishan CisHwN2Os. See b1244....... 242.24/ye nd (al) fl forecrt act Pees, ices ea ats PI eset Vt J A Miberouteda vers B12), 342 
phenyl)- 
b1249 pea as CisHioN203 See b1244....... ./242.24|If 1s ia A 2a oe Slloeaeneee pei a eSply | ean | eee Obey B122, 380 
pheny!)- 
b1250 a geet nerenaig CiaHioN2Os. See b1244....... 242.24\nd e908 ee Wrollisnmayayare tee liccsnatneaates BOE [isco Nahe: ml enue ee B12?, 391 
phenyl)- 
b1251 |—.—,N-phenyl-... .|Benzanilide CsHsCONHCeHs |197.24/If (al) 163 UF QU Os lites tarovaretl crea ea haee Rel SO vis ale cee B12?2, 152 
vh 
b1252 |—,—,N(2-tolyl)-...|CuHuNO See b1244........ 211.27|rh nd (aa-ace) [145-6 |......... CEPTS IE ce aeine c Peles cant u\ ene | eet el 
b1253 |—,—,N(8-tolyl)-...|CiuHisNO See b1244....... .|211.27|mel pr (al) 10715 ime iV ne eo OM cn aera ote eels be pilise snes ate de |e ete 200. 
b1254 |—,—,N(4-tolyl)-.. .|CisHisNO See b1244........ 211.27|rh nd (al) 158 232 ZO RE eins nea PU Ft le ier eatiey| echoes Oe B122, 505 
b1255 |—,amidine....... . |Benzamidine 120.16)lf (al) 80 Pasithens ieetral Mier See eee Lie eR Bal Be lleraiailcwns|eeacm ret | Reese LOD 
CeHsC(:NH)NH: 
b1256 |—,—,hydrochloride |CsHsC(:NH)NH2.HCl.... .. .|156.62\rh pr (w+2) NGO.) Milman a scene xd Reryaitoatia ee nedhtettec BR aA rerell etal a com | reise ene cee B92, 199 
72(+2w) 
b1257 |—,—,N,N- CeHsC(:NH)N(CoHs)2...... ./272.35|rh pl (eth) EZ) Slater rata faepatrice ote |senuene oop ool eB ao ile oe | Bile y aletecno eee Reet oe Le 
dipheny]l- 
b1258 |—,—,—,hydro- CeHsC(:NH)N(CoHs)2. HC). .|308.31/mel pr or nd 223d bid: nginieth Mab Bt sb 5 ese cee he Vig SWE Bice leis. ail!s. gre aeons eau ee  Saae 
chloride 
b1259 |—,—,N,N’- \CeHsC(:NCsHs)NHCoHs.... . 272.35)nd (bz or al) EGY aces cho |S AION ets nines Sell eaves | awa thine «ilo Aoi lope ehentereya te | EBL 2SON BT: 
diphenyl- pr (al) 
b1260 |——, N(1-naph-  [CeHsC(: NH) NHCwH7...... .|246.31|p} (al) Tate | beeen eee ea. 0 =) CPR e Pal it inl la hal he lel exeberioneneamel 3) Bs 
thyl)- 1233 
b1261 |—,amidoxime..... ./|Benzamidoxime 136.15|mcel pr (w) Aisa s! Util ec negts ure ca ens ene Seapets 6/s|vl]...| 8 |chls B92, 214 
CeHsiC(N H2):NOH ligi 
b1262 |—,anhydride. .....|Benzoic anhydride. 226.23|pr (eth) 42-3 BOOMS 7 Wie geeue [eave neice 18 a a ee B92, 147 
(CeHsCO)20 
b1263 |—,azide...........|Benzoylazide. CeHsCONs. . . .|147.14|pl (ace) 32 Oxpw f) © Pincha ae ese Flt 585 TBE Y sete ILseos5 lt ucceeam genet B92, 219 
b1264 |\—,benzoylmethyl |w-Benzoyloxyacetophenone. /240.26!pl (dil al) 118.5 AACS Ae |B 218 oul Ren cmc tare -..| 84] v}...| v |chl v B9?, 133 
ester CsHsCO2C H2COCeHs 
b1265 |—,benzyl ester. ....|CsHsCO2CH2CeHs.......... ./212.24/nd or If 19.4 32778 1.11217 1.56812! i|s]s|s|s |MeOHs_ |B92, 100 
170-1" chl 8 
peths 
b1266 |—,bromide........ Benzoyl bromide. CsHsCOBr. |185.03).............. —24 218-9 yoy ft re peer cides d|djo 
b1267 |—,butyl ester...... Ces O2Cig e-news V7B-22)\peer le eek || ZAT TOO 100020) 0) ergee es cas alot lialeees llr ae ne cae B92, 90 
b1268 |—.chloride........ Benzoyl chloride. CsHsCOCl..|140.57).............. -1 197.2760 1.21057 |1.55372 | d| d|o]...| s |CS:s B92, 159 
719 
b1269 |—,1-chloroethyl \CeHsCO2CHCICHs eM aoe 184563) crete cece ato healed ate 13490 TS) pd retical TW) al Eb ralisee'lomnccen seal ls Ayah 7¢ 
ester 
b1270 |—,2-chloroethyl CrisCO2C BeCHsClis ce, oy tan LS. OB his ck chin owas oemaiticcsaay otis PAs HO Mo anramntol bauer A SEPA cal beiantioncone Oe) 
ester 118-202 
b1271 |—,cyclohexy] ester .|CisHieO2. See b1239......... QOS 26). cus eet aseue <-10 PRE ae BL Ue clatcaieterctes| (netics rahe Be Reins 08. || evate:earseel l erenepaeetetren ces B9!, 65 
b1272 | __ > ethoxyethyl —_|CeHsCO2(CH:)10C2Hs. ... PVC ae ee; |e 260-1 |1.0585% |1.4969% | i} v|...[...[-..Josv 9 |..... ee, 
v ester 
b1273 |—,ethyl ester... ...|CeHsCOzCoHs............... ab WO Uy A aot Ae —34.6 213760 1.0458% 1.5057 | i | s | o |...].../chls B92, 88 
510 peth s 
b1274 |—,fluoride.........|Benzoyl fluoride. CscHsCOF...|124.11]..............).......5. 154-5 Bode Myles po Dg aye) aees| heal, 5 | eee ester ote B9', 94 
b1275 |—,hexyl ester...... CeHsCO2(CHe2)sCHs......... DOG: 204. oe an, eee ee ee DUDE Metatarsal laa eens i|s sroella ac |lee ce kekreer lp e2, OS: 
139-408 
b1276 |—,hydrazide....... Benzoyl! hydrazine. 136.15|pl (w) 112 DOT Gl FINE, asco lew ee s|s|6| 6]... /chl 6 B92, 214 
CsHsCONHN He 
b1277 |—,2-hydroxyethyl |1,2-Ethanediol monobenzoate.|166.17|.............. 45 NGO—2201 Woe cacboodtooes We el dl ee pe fs ee B92, 108 
ester CeéHsCO2C H2CH20OH 
b1278 |—,2-hydroxyphenyl Pyrocatechol monobenzoate. |214.22/nd (w) Fes en ANS an 4 oll ee ta a a el ts = elo Ie] io ce. serena B9, 130 
ester CisHwOs. See b1239 
b1279 |—,3-hydroxyphenyl|Resorcinol monobenzoate. 214,22/pr (dil al) 135-6) | |feaxayehelehinnn vo AeA M ch erent | atocttl eet (ORLA, B9?, 113 
ester Ci3sHwOs. See b1239 aa v 
b1280 |—,4-hydroxypheny! Hydroquinone monobenzoate.|214,22|nd (al) DB ATN | cicans Pecesgileaee van staid |loaeuntera shots i|s|vj|...| v jehlv B92, 113 
ester CisHwOs. See b1239 
b1281 |—,iodide.......... Benzoyl iodide. CeHsCOlI. . . .|232.01)nd 3 ASG fowl eusnteli. coach eek FLA BVO [A ODN yaketl oct | sesv-reteremereeexe B92, 162 
II 8oi =e isobutyivcators) | Get COGeElsseeeis ct ey al LTS /2210 Ae ee «siecle anaes 242700 OST coor o- i lWyese |code eel eee B92, 191 
b1283 |—,isopropyl ester. . CsHsCO:C:Hy. hd US Sees | fe? Ce] noe 5 Seana rere | aemeilee e 218760 11012950 4 Meeatatte Ae Ne, Utell ssiallte cetacean B92, 90 
Lae etter auras OiCO ACH MOOHS 1. sds HBODQOIE cot sing eller sos way 254-67 |1,0891% |1.5040% | 6| 8 | 8 |...| 8 |......-.--{B9, 129 
b1285 |—,2-methoxypheny]|Guaiacyl benzoate. 
ester CuHwOs. See b1239 228.25] (al) BS Se — ae Win ror TEM Oe lercner rene wee aess.| ] WA} v |...]...[ehl v aa 5 |B92, 112 
Seen eee ee eee ee eS ee eS EE 


For explanations, symbols and abbreviations see beginning of table. 
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, Solubility 
Mol Crystalline oh Pa 
No. Name Synonyms and Formula ay * | form, color and Bar oC Density nD Ref. 
* |specific rotation = lal lethlacal bs other 
Is - solvents 
Benzoic acid + ’ 
b1286 |—,methy] ester... .|/CeHsCOzCHs............... ESOT ccnscetuet cee nets —12.3 195.5760 1.0937, |1.5205% | i | 8 | © .|MeOH s_ |B92, 87 
b1287 |—,3-methylbuty]  |Isoamy] benzoate. 1G2:55) Neca cceeineteea leet tera 2637 0.99107" |1.495017 | i | 8 | @ _|B92, 92 
ester CeHsCO2(CH2)2CH (CHs)z 13314 
b1288 |—,methylene Methanediol dibenzoate. 256.25|nd or pr 99 225d I 7 Ai: ee EO Lions s |MeOH v* |B92, 127 
diester (CeHsCO2)2CH 2 CCh v 
peth 6 
b1289 |—,1-naphthyl ester |CoHsCOsCioH7..............|248.26|pl or pr (al-eth)/56 fa. efe ee ee ee epee ee eee i v .|B9, 125 
b1290 |—,2-naphthyl ester CcHsCO2CuH?. ee pate aie cyt | See; 26l ne or pr: (al) HOT. logce cep tae seal eee netics i | s*| 6 aa 6 vA B9, 125 
b1291 |—,nitrile..........|Phenyl cyanide. Benzonitrile. |103.12).............. —13 190.7 1.0102}¢ {1.52892 | | 0 | o|.../...]......-... B92, 196 
Sues 
Jo 
5 6 
b1292 |—,2-nitrobenzyl CuHuNO,. See b1239........|257.25|nd (dil al) 4: Mee me ls a LORS . RASS erect st|...|...| 8 jaaslig 6 |B9, 121 
ester 
b1293 |—,3-nitrobenzyl Cre N Ose See b1289).4<.006+ 2257-25) =o Fietin nett 1 i i ES! (0 MSH Ach a fan | RP PR es Eh enya ti A 
ester 
b1294 |—,4-nitrobenzyl CuHuNQs. See b1239........ DAny AOL lester tec ROSE eG oc ROP = je Batre cilet aes ote eeenaee B9!, 68 
ester 
b1295 |—,pheny] ester. ...|CsHsCO2CeHs..............]198.21]mel pr (eth-al) |71 314760 TROL re Wlegaoase = 5 tie Ea he Vey cdlocc ass serecatasal oe anaen ene 
b1296 |—,1-phenylethyl |CsHsCO2sCH(CHs)CeHs...... DIGOS neice mero ate et raleeeter sere 189% 1;1108)3 |]... 75506 = sy fa i esi A coe nee cis B9, 121 
ester 
b1297 |—,2-phenyl- 1-Benzoyl]-2-phenylhydrazine . |212.24|pr (al), nd (w), |168 Sih Haccerercilcmcecritee bh | sh | 6 chl s B92, 97 
hydrazide CeHsCONHNHCeHs lf (dil al) 
b1298 |—,4-phenyl- = se uf 316.84 | Sees ee 167 teste CIAL. c uteelierase sald [en aleslt .., aspeeirgeeaens ee meenee 
phenacyl ester ey, a iicaae Sey ce: 
b1299 |—,propyl ester.....|CsHsCO2CsH7 164:20| eee ee ee —51.6 {231% —/1.0276;5 |1.5014% | i | | =» . |B92, 90 
b1300 |—,tetrahydro- fo JOB DA lee sat See alan aah nell Rwevoceetier erste BOO 298" Olgas ante i | 2] .|chl 2 B17’, 107 
furfuryl ester €_Y—corcn—\ ye 138-402 
° 
b1301 |—,2-tolyl ester.....|C1sHi2Oec. See b1239........ .(212.25).......... cee fe ee cee ee BOTS See nites siaeietelteren manera SP oe Ves pews alin cctame otter B92, 98 
b1302 |—,3-tolyl ester.....|CisHi2O2. See b1239......... Dh: OR a eee ie aan 55-6 U4 Po lee aeaeutne meee ils|s C8: 8 B92, 99 
b1303 |—,4-tolyl ester.....|CisHwO2. See b1239......... 212.25|pl (eth-al) 71.5 S16) = isco wk. * fy Uae — iy Nae iy Lyset (eon [egies rt ue B92, 99 
b1304 |—,2-acetamido-. .|CsHyNO;. See b1239.........|179.17|nd (aa) 185 ORY LP tN (Ney ee 8|}vivlfiv]v jaav B14?, 219 
oe 
b1305 |\—,3-acetamido-. .|CoH»NOs. See b1239.........|179.17|nd (al) DAR-HO All. .andateemd irate cmeclorn ence i |v*| 3 . |B142, 241 
5h 
b1306 |—,4-acetamido-. .|CyHyNOs. See b1239........ .|179.17|nd ZOGon iis me weve eyn lataargil sale lerawse aie. cre 1 OY S lewclawsteancs tes peak 
b1307 |—,2-acetamido- |CiHisNOy. See b1239....... .|223.22|nd (al or TOO Cw ” Piles sccm erates 5A | vA} oA 5) Ich] 54 B14), 657 
4-ethoxy- MeOH) MeOH v* 
b1308 |—,5-acetamido- |CuHisNOu. See b1239....... .|223,22/nd (w) ROD hie in a's aieteerplele< Sin ss a faa eters | 8 .|B14, 583 
2-ethoxy- 
b1309 |—,2-acetyl-...... CoHsOs. See b1239........../164.15|/nd (w), pr (bz) |114~5 ADORE Sie cece pecheenn cer sh | ol]... sat .|B102, 479 
b1310 |—,4-acetyl-,..... CoHsOs, See b1239.......... 164.15)nd (w) BiG pals oy eR RAMEE, oe kd wbamecics ae s’| 6] 8 chl 6 ligi |/B102,480 
b1311 |—,—,methy] ester .|CioHi0O3. See b1239......... 178.19|nd (w) OSD | Nera e rs Ricca cheheetrerticlleeoatee al leas ee .|B1O, 695 
b1312 |—,5-allyl-2- Eugenic acid. 208.21/pl (w+1) BbaBP lheiseaantlotties ¢ oe ei Redon berate EE -r r e, aee eeied ar ns hoe B10!, 215 
hydroxy-2- CuHi204. See b1239........ (+1w) s* 
methoxy- 127 (anh) 
b1314 |—,2-amino-..... Anthranilic acid, 137.13]lf (al) 146° © its Sates Ve Eee Beer ne i|s 5 |chl v* B142, 205 
CrHiNO2. See b1239 ; gh | yh yh 
b1315 |—,—,amide...... C7HsN2O. See b1244........./186.15)If (chl or w) 110 800: Fight sracaitibeeccen.s s'|s | 5 AcOEt vy |B142, 210 
b1316 |—,—,butyl ester. . .|CuHisNOz. See b1239......../198.24].............. <0 TSR) os |. cae scien Pah lan . |B142, 209 
b1317 |—,—,ethy] ester. ..|CoHuNOz. See b1239........ 18:19) seiivigc basa 13 268760 DB OBGE lise revere ets rife Ae eee [Ae eich B142, 209 
145-716 
b1318 |—,—,isobuty] ester. |CiHisNO2. See b1239......../198.24]....... 0.0.00 fec ccc a eee VEG TEE BILE iv» snnlhonerrcnenlie . |B142, 209 
b1319 |—,—,methy] ester. .|CsH»sNOz. See b1239.........|151.16]......... 0.005 24.5 256760 DIGSSy hare ne. 5S lis al en gel el [esl aes ce B142, 208 
b1320 |—,—, nitrile. ......]o-Cyanoaniline, 118.13}pr (C82), 49.5 ZEST | Rs bie | rete s|vilvjviv{Pyv B14?, 210 
CiH6Ne. See b1291 nd (peth) chl v 
peth i 
CS: v 
b1321 |—,—,phenyl ester. .|CisHuNOz. See b1239....... 213,23/nd (al) OL Mae esscoredontctrall bea rerecderal trdereren rete viv . |B14?, 210 
b1322 |—,—,propyl ester. . |CioHisNOz. See b1239......../179.21]. 0.0... 00.00 ce few eee e eee EC erate niisen ail ecavatere ace hi (ase | Baltnanrescceeen B14, 209 
b1323 |—,3-amino-..... C7HiNO:. See b1239........ .|137.13]ye nd te ae rayne miei aGacmeror |stats come 6/8 | 38 Ealenie . |B142, 237 
b1324 |—,—, amide. ..... C7HsN20. See b1244..,..... .|186.15|ye mel nd FOOD ie ar ilrac itouch oc mtem ere s|s|s 5 |chl 5 B14, 559 
(+1w), nd (+1w) 
: (bz) 113-14 
b1326 |—,—,ethy] ester. ..|CoHuNOs. See b1239........./165.20)......0cececeelecevceeee Pe eT i eRERAREG (gtd oars 3 BW ER esiercdllc axe law oie. s AEDS DAS eo 
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te Crystalline bul z Solubility | 
No. Name Synonyms and Formula eo “| form, color and oC oy Density nD Ref. 
* |specific rotation other 
w | al jeth|ace} bz 
solvents | 
tte s | Perr 
Benzoic acid 
b1327 |—,—,methy] ester . |CsH»NO:z. See b1239.........|151.17/lf OR4e 9 “lems atu EVE ACE en aan ...] Vv ]v]...| v {chl v ligs |B142, 238 
peth s 
b1328 |—,— nitrile. ...... m-Cyanoaniline. 118.13}nd (dil al or 53 BES2G0 es ll tiee rise wall svecnrererrs 6/vjivf{v]...|/CS2s* B147, 240 
CrHoN:z. See b1291 CCh) sh chl v 
b1329 |—,4-amino-...... CrHiNO:z. See b1239..,...... 137.13|}mcl pr 187 1.3747 ee ieee all perv rainiers CHa Hat bit Le bree yo del tye tachciicuy ah B14, 246 
yh 
b1330 |—,—,amide....... C7HsN20. See b1244........./186.15}/(+4w) TSS 7 NR eA ae ie wie Aeon ee iq] BOER Ae 02: ltacl eaten eee al Deka Seo 
b1331 |—,—,—,,N (2- Procaine amide hydrochloride.|271.79]............5. LOBOS a a sho ire ectceaie i ee eee VSIMS ME Rein... k CHN Oana lee meee 
diethylamino- CisHaClNs0. See b1244 
ethyl)-, hydro- 
chloride 
b1332 |—,—,—,N-phenyl-. |CisH120. See b1244........../212.24].............. 135-6: WINS tiie ce acnanscllatc dete Bir lio el ok aa ree (Rt ocrcniunienticy cA PICS 2 55 
b1333 |—,—,butyl ester. . .|Butesin. 193.24) (al or bz) 58 LB a48 0) VM ieraxasecye lager ere i|s|s|...] 8 |chls B14, 249 
CuHisNOs. See b1239 
b1334 |—,—,—picrate.. . .|CosHasNsOu. See b1239..... ./615.58lye OO TOU Sicreretedy celle choexsesevell eto meetacaee ani] 8) Blane & lehlis B14, 249 
b1335 |—,,2-diethyl- Procaine. 236.a0ind (w-++2), pl j61 (-2w) |v eee eec aia lcs sclees Oat a Beles || 8 |CNNso ee vee Seer 
aminoethyl ester CisHaN202. See b1239 (lig or eth) 61 
b1336 |—,—,—,hydro- Procaine hydrocloride. 272.78 nd (al) L5G) | Whtestacteatarc ORZOTLET  yereetecen ets vy lis | t/a ches B14, 251 
chloride CisHaCIN202. See b1239 
b1337 |—,—,ethy] ester. .. |Benzocaine. 165.19|nd (w) 90 SLO} pepe a Mchenarcer al taees eres De WV |) Wailea | sre [Oboes B14, 248 
CeHnNOz. See b1239 
b1338 |—,—,methyl ester . |CsHsNO:. See b1239......... 151.16|lf or nd iy SE hes rid) (2, eee ee [eae a Fa AA es  (Oeal Re (Paoee Satara cic B14, 247 
b1339 |—,—nitrile....... C7HeNe. See b1291.......... 118.13|pr or pl SCH GUNG Se. 7ts Aererall ns al RPA hate venir 6} v}v|v|v [echl v lig 6 |B14,570 
yh C826 
CCk 6 
b1340 |—,—.phenyl ester. .|CisHuNO2. See b1239......... 213.23 \nd ZS Gl eee Be Selb cdoscrel eaten bie alfate.el aby eigstell ayes [pee ee eae OS 
b1341 |—,—,propy] ester. .|CioHisNOz. See b1239......../179.21]............ > Sate icc EAR COE | ty CRESS FS toa care Bl WO ave i. at lent wv: B142, 248 
b1342 |—,—,2,2,2-trichlo- |CyHsClsNOz. See b1239....... 268.54|nd (peth) ST: ERE tess ce le RS Fa Ca LP [oe ga ADT Pm Para ee oP 
roethyl ester 
b1343 |—,2-amino- C7HsChNOz. See b1239. 206.04!nd (aa) PAO=2 @ IIa vetevert locusts | ctcareted Ow |i. |s-c] OMehi’s' B142, 231 
3,4-dichloro- aa 6 sf 
b1344 |—,2-amino- C7HsClaNOz. See b1239......|206.04/nd or lf DSTO Gi Pastotas sess: ganctescnssrisl leo eparen Bevel ekeval||eell suste |OBNY. B141, 549 
3,5-dichloro- 
b1345 |—,2-amino- C7HsChNOz. See b1239...... 206.04|/nd (w or aa) 1 RSTSTIet ae | [EE REs es ce crt | (te eae eer dice er ICW ines cleeel ve (aais® B14, 367 
3,6-dichloro- 
b1346 |—,2-amino- CrHsCliNOz. See b1239......|206.04)nd (aa) DTS 4 ee evaluate ce sxecl | hace eer en Cet hat eat pred brs cael et B14, 549 
4,5-dichloro- 
b1347 |—,4-amino- CrHsClzNOz. See b1239...... 206.04) (al) BOT © al Sierere mith ecoilacseccersh oes allisrskerssematese i | 6] 6]...| 6 |chléaaé |B142,271 
3,5-dichloro- sh peth 6 
b1348 |—,6-amino- CrHsClhNOz. See b1239...... 206.04 nd (MeOH) G7 ed Uleae oie esl |e cite. cos (eal aitoe terainate -..| V | v f-..].../MeOH v |B14, 368 
2,3-dichloro- aa v 
b1349 |—,2-amino- C7Hsl 2NOz. See b1239...... .|388.94|pr (al) 232-350 || ont myeiiiey|teuahcree eh uhats li cerca wien: bet (Owe 2anDe Jee] fee vill te oe st win scien B14, 233 
3,5-diiodo- 
b1350 |—,—,ethyl ester. .. |\CeHsI2NOz. See b1239....... 417.00|pr (al) OMS i lero een | acdcrore call chee eee eie701|!oOiulllosaoel Pore | bass erent eee ESL eC 
sh 
b1351 |—,2-amino- C7HsI2NOz. See b1239....... SOG 4 care taniar terete IZLO—2Od WA hreters.ccccars | papyceds yrehal Sti apscevn OF By Bo lece | sae ores 0 ee oe 
4,5-diiodo- 
b1352 |—,—,ethyl ester... |\CsHsI2NOx. See b1239......./417.00/pr (al) M374 Wedetete wpcieralfiristawn angell tein eorienn SF) BE ein. Bilayer B14), 555 
b1353 |—,4-amino- C7HsI2NOz. See b1239....... 388.94|nd SOO Re ats ratotal Meco serene Aaa ats [Pedi |e Pt Rtoe]| seers lle tore | RINOatd oll IB 4nd eg) 
3,5-diiodo- 
b1354 |—,—,ethyl ester. .. |CoHsIzNOz. See b1239....... 417.00'nd (al) 1 eal ihc ce (oR ot HO eg alkER 2s mite Ra ee BRT ateaso 
b1355 |—,2-amino- C7H7NOs. See b1239........ .|153.14/1f (w) 1 Ye Ee PS Sot roacnaeiedl fo Omenioo a pity Ceracasie EON EE salle Salle anos Us B14?, 355 
3-hydroxy- 
b1356 |—,2-amino- GHETNOs) See BI 289 ose Sins | LDS TEN iro e. 5: sc ceres sc ogee DASA ies ep dapat oneal hemrea cos o-| aeiearsiac an Ie al aco jeerere WF - k |Ieemra wey | 3) ESA 354] 
4-hydroxy- 
b1357 |—,2-amino- C7zHiNOs. See b1239........ .|153.14)/pr 262 RY LOR ARR  c ica till eearaetons ey Ae fl A haeaell et ts B14, 357 
5-hydroxy- 
b1358 |—,3-amino- CHINO: See bl239..........-- |L5S V4). os eaeviee e's BOG 8 Oi Steet espuacdallicstcets se es eee lel le Val ge Yoo lesen etrey| be gtaeegeeame eran alee Sheds 0) 
2-hydroxy- 
b1359 |—,3-amino- CrHiNOs. See b1239.........|153.14/pr (w+1) ZITO! ANP a ercvemeve lntny ycnanave fiercely tal ets te sh | sh) i |...}] i |ehli Bl4, 593 
4-hydroxy- aa sh 
b1360 |—,—,methyl ester .|CsH»NOs. See b1239.........|167.16|st: nd (bz or aa)|st 143 fw. we fee eee fee eee i|v]6j...] 6 jacs B14, 360 
unst: (chl) unst 111 [ alk s 
b1361 |—,4-amino- C7HiNOs. See b1239......... Los. 14nd ipli(al-ethy, |PSOST 79 i tescmecctevetsce | (seaccunecs oe) eben nigs) Se) | Soh Oo MO: ||| eka eveecerenes te ae B14, 579 
2-hydroxy- 
b1362 |—,4-amino- CrHiNOs. See b1239.........|153.14/1f (dil al) B26) aunty es alkete sre ee ttenet. ee ae Shee Wwe Tv icon oan a no (OSE SEG 
3-hydroxy- 
b1363 |—,—,methy]l ester . |Orthoform CsHsNOs. 167.16 lf DAD CPP ERS eo cilscore uss Oe ee nee 6 liv [val wl... aa v B14, 356 
See b1239 
b1364 |—,5-amino- CrHiNOs. See b1239......... 153.14|(w) Pye WK ao odrituolle sours acGd poo Coon ee te Sree [S, Brille cach renee cieee B142, 352 
2-hydroxy- 
b1365 |—,2-amino- CrHsINO:. See b1239....... .|263.04|pr (dil al) DOS is al ineraysrastesxerel lteceorvsteestele eteteyoseevvors Orava ve |etrs,| tom eemrenererensters B141, 554 
4-iodo- 
cc ks TE ed EEF SN Seen | ENE a SOR SONENON PEO] SON ENE Fr SEDO A 


For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 




























































Ls Cayutailine oft st ; Solubility i 
No. Name Synonyms and Formula a form, color and °C. al Density nD Ref. 
’ |specific rotation alan leek esl (be ‘ io 
4 | + iz =) 
Benzoic acid 
b1366 |—,2-amino- CiHeINO:. See b1239........ 263.04\nd or pr (dil PARI W SP ) Apeatars cient orrec clo" aaa c 56 \)v .|08 V B14, 233 
5-iodo- al) peth 6 
b1367 |—,2-amino- CsHeNOsiSel D1 238007 <1 .ern[LObs cima (Ol), Ue iCW ye pee nn Welles ers obese ctal|liseeien ay ancl eat ratveelt abs 5\/v . |B142, 290 
3-methyl- 
b1368 |—,2-amino- CsHsNe. See b1291.......... 132.17] If TSG) © | Rare .p case tae cieelae eee i|s s | 8 |chls B14, 291 
4-methyl-, nitrile 
b1369 |—,2-amino- CelisNOo. See'bi230) 2... -...ctBLAZipl (al), nd CW) ETS) dined ccksc eat let wie therci see ote 6] 8 . |B142, 291 
5-methyl- 
b1370 |—,—,nitrile....... CaHsNe. See b1291......... .|132.17) (dil al) 63°) id Acgeeatee seeks totam eet s'| 8 osslig6 |B14, 482 
b1371 |—,2-amino- CsHoNO>. See b1239.........|151.17;/nd (MeOH) 125-60 |eecs nite easel pee wee MeOH s* |B1L4?, 290 
6-methyl- 
b1372 |—,— nitrile....... CsHeN2. See b1291.,........ 132-17\Vvespraibz)lCw ye kale oe | | eareerterl aye atclencrars |e eee 6 Bulbace o ottente B14”, 290 
gh 
b1373 |—,3-amino- CeHsNe. See b1291.......... 132.17|nd (w) a (PRESEN HB. CSceeRPRCNrES ft (Re hse o- 6 .|B14, 477 
2-methyl-, nitrile 
b1374 |—,3-amino- CsHeNOz. See b1239........ .|151.17|nd 1 AG y Es Sa (oer reed ee EERPRAY bsucicw roe 8 .|B14, 487 
4-methyl 
b1375 |—,— nitrite.......|CsHsNe. See b1291.......... 132.17|pr (al) BVO: Ogle Wane ele ars tan cha tenes tae 5/8 ..|08 V Bl4, 487 
b1376 |—,3-amino- CeHsNe. See b1291.......... 132.17|nd (lig) OO: ee Gig ccc lete ne arnt eeas See 8 . |lig 6 B14', 600 
5-methyl-, nitrile 
b1377 |—,4-amino- CsHoNOz. See b1239.........|151.17|nd (al) HGS)” are oeredeterays||lavcns: shee ER Meee sh .|B14, 477 
2-methyl- 
b1378 |—,— nitrile. ....../CsHaNe. See b1291..........|132.17| (al) OOF Ae daloatllleecoecs as eae 2 |e a (cP (Sree Ween! Heretaiory ae B14), 598 
b1379 |—,4-amino- CsHoNOo. See b1239.........|151.17|nd (w) AZO: Bilermreer ses xo ete hod erence Moe erase suse t B14’, 290 
3-methyl 
b1380 |—,— nitrile....... CsHsNe. See b1291.......... 132.17|nd (w) OB aera ced aetenmaie ceteris arrees | as . .|B14', 600 
61381 |—,5-amino- CsH»NOz. See b1239.........|151.17)pr (w) 106: OPER oe See calles os gh | vA . |B14?, 290 
2-methyl - 
b1382 |—,—,nitrile....... CsHsNo. See b1291.......... 132.17|nd (peth) 88 1OO=1082 hee, 555.55. aee eae | 8 peth 65 B14?, 290 
b1383 |—,4-amino- CsHoCINe. See b1291........ 168.63/|pl (al) 274. Oe Ara ee Aee ae, ee ea Beta Nie sods sailiae te Soke iene B14, 488 
methyl-, nitrile, 
hydrochloride. 
b1384 |—,2-amino- CrHsN20.. See b1239........ 182.13|ye nd (w) DOS=9 6 Wile e see shal iden all eis ome ta | 6 |chl 6 B14?, 233 
3-nitro- 
b1385 |—,2-amino- CrHeN20,. See b1239....... .|182.13]og pr Oi Cnt Aerator Ss eeaee fl ec eerc . all 2 . |B14*, 234 
4-nitro- oh 
b1386 |—,2-amino- CrH6N20.. See b1239......°. 182513 lix(al) mauCw)se7Sy i cnan pere|| cetera ear x |3 i |chli B14?, 234 
5-nitro- sh 
b1387 |—,2-amino- CrHeN2Ou. See b1239........ 182.13]ye nd or If (w) |184 A eC) Oe aeeete ey omer vAl v v | 6 |chl }aay |B14,557 
6-nitro- 
b1388 |—,3-amino- C7He6N2O,. See b1239,....... 182.13|ye nd (w) Mery OM Fc. oe Rare faite trecaral abes eeees e:) .jaastligi |B14, 414 
2-nitro- sh 
b1389 |—,3-amino- CiH6N2Ou. See b1239........ 182,13]red pl or nd ZOOS: WT Wax cubamivraeillecdoaeun tel wonaeecemere Je pA Ol (Ce ae RS ee ee, ae, Bl4, 415 
4-nitro- (al) 
b1390 |—,3-amino- CiHeN2O,. See b1239........ 182.13|ye pr ODO ie Nhee accra ee Sal etetate tewilergietea eee & | sh s |CS2 6 B14, 415 
5-nitro- aa v* 
b1391 |—,4-amino- CrHeN2O,. Sée b1239........ 1S2h12\redind! (wv) Apres || 230! Gd wall aerelaia gg es leuersemtel |omeereiarens s\| 8 6 jaas B14!, 583 
2-nitro- (dil aa) 
b1392 |—,4-amino- CrH6N20k. See b1239........ 182,13|ye nd 510s TA a Seach tell (OP. PEPE [esse nee Tues .jaas B14', 583 
3-nitro- 
b1393 |—,5-amino- CrHeN20,. See b1239........ ./182.13]ye nd or pr (w) |235d sf... 2. ae fee ee fee eee ee dh | gh . |B142, 245 
2-nitro- 
b1394 |—,3-amino-2 ,4,6- |C7H«BrsNO2. See b1239...... 373.87|nd (w) ZO. ©” Whters tstretata cet teisra's n'a. oll oheeede eet aan sh |v .|B14, 413 
tribromo- 
b1395 |—,2-benzamido- .|CuHiiNOs. See b1239........|241.24/nd (alorbz) |181 ~=—|.........]....... Pla at lal hem eal ocoae ore B14?, 221 
b1396 |—,3-benzamido- . |CuHuNOs. See b1239....... ./241.24|red pr (al) 7 ee en hicreeta weeny PSLRA oe eae a Wie tal Leer Ps ec a B14), 562 
b1397 |—,4-benzamido- .|CuHuNOs. See b1239....... .|241.24|nd (al) S78 ihe. eyekree oe -| ee | s -../aas B14), 557 
b1398 |—,2-benzoyl-.., . .|2-Benzophenonecarboxylic 226,.22/tel nd (w) LICH8s. Otel elite ace eal eres v BP | ssacpansiouts | MEROts DLT, 
acid, CuHwOs. See b1239 93.4 
; (+w) 
b1399 |—,—,amide........ CuHuNOr, See b1244.,,..... 225,25|nd (to) LGD) ~ ) pallcnincadeh kale beia. ore s-<t et Oe a inv: v |to s* B10, 749 
b1400 |—,—,ethyl ester. ..|CisHiOs. See b1239........, 254,27\rh pl Sige Sllaewegehae 1.221% 1.560" | i | v _|sulf s B102, 517 
b1401 |—,—,methy] ester .|CwHi203. See b1239........ .|240.26|pl or mol pr 52 350-2 1.1903) 1.59120 | i sulf s B10?, 517 
b1402 |—,3-benzoyl- .. . . |3-Benzophenonecarboxylic 226,23|nd (w), A (dil /161-2 int PML ake terc eric era eee ,5| 8 5 |to 5 B102, 521 
acid, CuHwOs. See b1239 al) sh 
b1403 |—,4-benzoyl-.... . |4-Benzophenonecarboxylic 226.23/nd (dil aa), 194-5 MUD Bd iiisshercecellt eae 6 | 8 6 |chldaas |B10*, 521 
acid. C1uHw03. See b1239 mel lf (w) 
b1404 |—,2-benzoyl- CusHoClOs. See b1239....... . 260.68] (xyl) 170) NS ciaaledrecclie ton scotia tame 8 chl s B10, 356 
4-chloro- 
b1405 |—,2-benzoyl- CisHsChiOs. See b1239......./378.04/nd (MeOH) Oo Be aie apereraitcs lletenersictenclllere eet i | s MeOH s’ |B10, 750 
3,4,5,6-tetra- _ 
chloro-, methyl 
ester 





For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline b Solubility 
No Name Synonyms and Formula EA form, color and rer be Density nD Ref. 
* Ispecific rotation ; other 
w | al |eth| ace} bz 
L | - | | solvents 
Benzoic acid 
b1406 |—,2-benzyl-...... CuHwO:2. See b1239........ .|212.25)nd (dil al) 118 Reese] aa ai ren alto iste c 6| s/s s |chls B9?, 471 
b1407 |—,3-bemzyl,... .. .|CisHi202. See b1239.... . ./212.25)nd (w), lf (al) [108 AS} We Sas litecdnoisicgss | ienrsciia ste 6% iv. .|ehl v B9, 676 
b1408 |—,4-benzyl-..... .|CuwHiOe. See b1239........ ,|212.25/nd (w), lf (dil |157-8 UD Am Me Tints. sioi:'- 0 ae eae s 5|s]}|s8 s |chls B91, 284 
al) 
b1409 |—,4-(benzyl- 291.33)...... 220-80 © haste elie ss as (Ra nae 6|s8 8 NObL de tee || rrstad eee 
ORO ¢_S—cms:onn—€_S—co ins 
b1410 |—,2-bromo-... .. .|C7HsBrO2. See b1239... . .}201.03|mel pr (w) 150 sub 1.9297 é6|s|s|s .|chl 8 B92, 230 
gh 
b1411 |—,—,amide....... CiHsBrNO, See b1244....... 200.04|nd (w) LEB: de Herc upmeten dlr bate inet seller me atte Bs ait Welle tea eae OOO 
b1412 |—,—.chloride. .... .|CyHiBrClO. See b1239.... .. ./219.47|nd 12 EO ISO ame e MUD vine. a0. oo bg! He 0S eo en oa (Pees one ceed a! 
b1413 |—,—, ethyl ester. . .|CoHsBrO2. See b1239... . |229.08} . 254-5 1.4438) 1.545515 BO egayoi|lrs oto OSES B9, 348 
135% 
b1414 |—,—,methy] ester .|CsH7BrOe. See b1239.. AIT GGG he ini we PAR HN ce: ait Aah D(a Ale | IRC PeRERDE)| |. 9. f- eee 1s . |B9, 348 
1227 
b1415 |—,— nitrile....... CrHaBrN. See b1291........ 182.03|nd (w) 53 DED EAs LE Vy | Ss OR ReRYL [oh ck cich dete as eee ky OA REMI ee ae Ly ah, 
b1416 |—,—,piperazinium |CisHxBroN2O.. See b1239. .. . |488.19).............. BET SOU ON eoettng sical carom ariaell nh ere Fa i a a era Bdge erty fete ake ry eee 
salt 
b1417 |—,3-bromo- .|'C7HsBrOe. See b1239........ 201.03|mcl nd 155 >280 B40 is eee 1 far be thee Pee lets ae cc B92, 232 
b1418 |—,— ,amide....... CrHeBrNO. See b1244....... 200.04|pl (w or al) UI Ll to eas citthee-tety | ceerree nema | ast oate Bee 5 . |B92, 232 
b1419 |,—ethy] ester. ..|CoH»BrOz. See b1239........ 920 'O8| arciack oh alia, 2617 —|1.4308)) |1.54300 _|os 8 B92, 232 
13117 
b1420 |—,—,methy] ester .|CsH7BrO2. See b1239........ 215.05|pl 31-2 LOZ Bile v ca slants Bin Hees .|B91, 143 
b1421 |—,— nitrile. ...... C7HaBrN. See b1291....... .|182.03](al) 38 226. PRA en ic okslle ee tas Wei eV | llied alee tees Aaah B92, 233 
b1422 |—,—,piperazinium |CisH»BraN2O,y. See b1239. .. .|488.19].............. 16Q=70 > Hei eare call whens RE Ree ee SME PG a Wh obs: lnc oll eophtmae Bheped taneeeaeesten ers 
salt 
b1423 —,4-bromo-..... .|\C7HsBrO:z. See b1239........ 201.03\nd (eth), lf (w),|254.5 DBO420: 8 Bs cnsrarel|laweteceremate 6; 6] 8 . |B92, 233 
mel pr sh 
b1424 |—,—,amide-....... CiHeBrNO. See b1244....... 200.04/nd or pl (w) 189.5 Pe th ts TERT Poa Sohevcd s |CS2s lig s |B9, 353 
b1425 |—,—,,chloride..... .|C7H«BrClO. See b1239....... 219.47\nd (peth) 42 7. Neely eT ae OES E, conse d|vjiv lig v B92, 235 
117-205 
b1426 |—,—,ethyl ester. .. |CsHsBrOz. See b1239........ 23908) nw een etna: . 1262787 1.43324 1.543817 8 .|08 8 B9?, 234 
12916 
b1427 |—,—_,methy] ester .|CsH7BrO2. See b1239........ 215.05)lf (dil al), nd =| 79-81 AlLGBO), i Aetonteyan s|s|s |v |chlv B9?, 234 
(eth) peth s 
b1428 |—,— nitrile.......|\C;H«BrN. See b1291........ 182.03|nd (w or al) 113 285% 6. OS et cst amen oe s'|sh| 8 Re sien [13925236 
b1429 |—,—,piperazinium |CisHaBreN2Ou. See b1239... .|488.19]........-..... Zea ss Rede va tactile eee Pig a |e 2 | ete RN foes eyc or eM Wards a 
salt 
b1430 |—,2-bromo- C7H«BrClOe. See b1239..... .|235.47| (bz) MAR a We cet earccxarie lio setticonnse vi ah pocareuee eo TVET cca ne «OO, 236 
3-chloro- 
b1431 |—,2-bromo- CrHaBrClO2, See b1239...... 235.47 | (bz) 153i -- =) USS Apeonl bias oo dha eee v _ OVA hates. | BOS SSS 
5-chloro- 
b1432 |—,3-bromo- C7H«BrClO:. See b1239..... 235.47 | (al) OB OPE cece keel once cxetel | erat orate tetas 2 al eel (Apel each (once Se eee B9, 356 
2-chloro- 
b1433 |—,3-bromo- C;HuBrClO:2. See b1239... .. .|235.47\pl (dil aa), (al) [215-6 |... ww ee fee eee le eee eee 8 . {8a V B92, 236 
4-chloro- 
b1434 |—,4-bromo- C7HaBrClOz. See b1239...... 235:2cip) (dil'aa)y; Nalyi2io Pils on celle ee Vv avr B92, 236 
3-chloro- 
b1435 |—,5-bromo- C7HaBrClO2. See b1239..... .|235.47|nd (w), (aa) 1OB<O4% Whe ee eR Anet rs coni|h semarees b5\v . [aa ve B9, 356 
2-chloro- 
b1436 |—,3-bromo-2,4- (CzHsBrOu. See b1239........ 22302 brior-ye nd: (w) 202. 9) © Sirsa. cents cea linn mteee Bh LANA ovis ca| Re eeeere B10?, 254 
dihydroxy- 
-b1437 |—,5-bromo-2,3- |C7HsBrO,. See b1239........ 23303 pr wt-1); may 187) Gor) ga oe sqe gis |insbn ore aes ee ces éblviv 6 jaav B10', 175 
dihydroxy- 215 (nd) s* 
b1438 |—,5-bromo-2,4- |C7HsBrOu. See b1239........ 23SiOgimicr pr (wy 1)ii2l2s) | 0 Aeucscneeree eas sel oll ce eee eee fF A Allin dad (eel Peace lestchosoaceo a B102, 254 
dihydroxy- gh 
b1439 |—,5-bromo-3,4- |C7HsBrOu. See b1239........ 233.03|nd (w or aa) DOT Oil aa sheen erall iPad etn ts endeametnet gh .|aa s* B10!, 192 
dihydroxy- 
b1440 |—,2-bromo-3,5- |C7HsBrN20s. See b1239..... .|291.03/nd (w) DUS: MRD Nir cc sone eee eee oe Vv s jaavligs |B92, 284 
dinitro- 
b1441 |—,2-bromo- CrHsBrOs. See b1239....... .|217.03)nd (w) £EORU Tecra c's. tr enleutatonrst|o setae eds 6 .|B102, 83 
3-hydroxy- ve 
b1442 |—,2-bromo- C7HsBrOs. See b1239........|217.03|nd (w) PBT 9 Pe Se atetelliiis aye vebel|h cee ares 5 .|B102, 103 
4-hydroxy- vh 
b1443 |—,2-bromo- C7HsBrOs3. See b1239........ 217.03} (w) Bh Src eb iereresleretel cust cetted fest Wusrecadens 5 .|B102, 84 
5-hydroxy- gh 
b1444 |—,3-bromo- C;HsBrOs. See b1239........ 217.03|nd (dil al) RZ) eee retenctetetal |letenatere tora eaeuen eevee 5+) v | v | v | 6 |MeOH v, |B102, 63 
2-hydroxy- chl 6 
b1445 |—,3-bromo- C7HsBrO3. See b1239........ 217 03\nd or pr+w 1 aan RSet coisa’) (cs Cae Pesca a Solel ey _|aav B10?, 103 
4-hydroxy- (w) vi 
b1446 |—,4-bromo- C7HsBrOs. See b1239........ 217.03|pl, nd (w) PA Nae a rae aries steal lyn CP Ree (crane acti b\v .|B102, 63 
2-hydroxy- vi 
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For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline inp _ Eoseety, 
No. Name Synonyms and Formula i is form, color and °C i oC. Density nD Ref. 
specific rotation Se ilkalt lett lea ite other 
om | solvents 
Benzoic acid 
b1447 |—,4-bromo- C7HsBrOs. See b1239....... 217.03|nd (w) 207.» Whe ite Reeth AU tt le 3: val Pees... leveral| eernees B102, 83 
3-hydroxy- sh 
b1448 |—,5-bromo- CrHsBrOs, See b1239....... 217.03|nd (w or dil al) |165-6 Bub TOO tee 5 oral ot vAl viv -|B10?, 63 
2-hydroxy- 
b1449 |—,2-bromo- CrH«BrNQy. See b1239..... 246.03) (dil al) AOU < | lle dy eR etree | Pe he as 6 |v . |B92, 277 
3-nitro- sh 
b1450 |—,2-bromo- CrHaBrNO,. See b1239..... 246.03/nd (w or dil al) |166-7 MUD > TAS insole epee 6|viv . |B92, 277 
4-nitro- sh 
b1451 |—,2-bromo- CrH«BrNOu. See b1239..... 246.03|/nd (w) 180-1 SUD!) OPP ss waa lSerap en ae 6lviv chl v B92, 277 
5-nitro- s* 
b1452 |—,3-bromo- C7HiBrNOs. See b1239..... 246.03) (eth) 250, ||5 SRR 3. ore é 2 ME ol [anon sa ooe B92, 276 
2-nitro- 
b1453 |—,3-bromo- C7HiBrNO,. See b1239..... 246.03|nd MOTiag | cl Sruacnipheralacllieatace sieletsh@eretieieee b/viv chl v B9, 408 
4-nitro- 
b1454 |—,3-bromo- CiHiBrNO,, See b1239..... 246.03|)nd (w, bz or NE D=BO'<. |Ilaxi.cloe eee oie On crers ares Bill ip ry, s |CSes aa v |B92, 277 
5-nitro- eth), pl (al) sh chl s 
b1455 |—,4-bromo- C7H«BrNOu. See b1239...., .|246.03)nd (w) A680 AS CRRA as talleeeeees si'lyl|v y |chl v B92, 276 
2-nitro- ; 
b1456 |—,4-bromo- CrHiBrNO,. See b1239..... 246.03) (dil aa) 203 5 ee el | oe oes] ES eee BLY. .|B92, 277 
3-nitro- 
b1457 |—,5-bromo- Cr;HiBrNOs,. See b1239... .. . |246.03](w or al) 140: Fe eee 192018.) Rae eee s*| 3 .| VAli...------/B9, 406 
2-nitro- * 
b1458 |—,2-lert-butyl. . ..|CuHuO2. See b1239........ 178.23] pl (dil al) 65:5 llExnctnaa eter aon leer ijv Ete . |B92, 365 
b1459 |—,3-terl-butyl-....|CuHuO2, See b1239........ 178.23|nd (peth) BST om |r crete SERA te «CAR ee ied wiliw .../peth v4 —— | B9, 560 
b1460 |—,4-tert-butyl-... .|CuHuO2. See b1239......... .|178.23|/nd (dil al) 1 I lis o/h rare ialillese Vv : - |B92, 365 
b1461 |—,4-butylamino- |Tetracaine hydrochloride. 300;83) ie: a 6 ance HAT—50 |! Antoaee eiRtra wits ine eee Puss (EaPied be Pint Mes rs 
2-dimethyl- CisHesCIN2O2. See b1239 
amino, ethyl 
ester, hydro- 
chloride 
— |—,(carboxy- see Acetic acid, 
methoxy)- (carboxy phenoxy)- 
b1462 |—,4(4-carboxy- _|p,p’-Benzophenonedi- 270.24/nd (al) E> S607" illiniicteetercancell mesos reer ete aca trae i|6|6]6]s jaaé B10?, 618 
benzoy])- carboxylic acid. 
CisHwOs. See b1239 
b1465 |—,2-chloro-..... . C7HsClOz. See b1239........|156.57/mel pr 142 BUD). lees s\iviv s |CS: 6 B92, 221 
peth s* 
b1466 |—,—,amide....... CrHeCINO. See b1244...... .|155.58|rh nd (w) 14a RRO ES Fa see A Re ead s'| s/s Me bree ree Lis re 
b1467 |—,—, anhydride. ... |CiusHsCleOs. See b1239...... 295.12|nd (al) T9672 wR a Ae eee Ea Ray yv |chl v lig 5 |B9*, 223 
b1468 |—,—,chloride..... .|C7HsCloO. See b1239....... 175202 | Riceraoe tr uate —4 235-89) MARS. Pe ees did Dames’: {Rs ees 
b1469 |—,— ethyl ester. ..|CoHsClOz. See b1239....... ./184.62).............0fecc cee, 243-4 1.1942% |1.52475 | i | s |v . |B9, 336 
12520 
b1470 |—,—,methy] ester .|CeH:ClO2. See b1239........|170.60|..........-..-|..sse eee, B54 Bris whet cl eeeee s elem - |/B9?, 222 
b1471 |—.— nitrile. ..... .|CrH«CIN. See b1291........ .1137.57|nd 42-3 ad Cid We, Ga aN bo ao &ls|al...j..fecc BS, 223 
b1472 |—,—,piperazinium |CisHaChN20s. See b1239 ... .'399.28].......... PAR Goss mn (eins ie come | ee ear a PT eS | ee PRR octet ae Ora 
salt 
b1473 |—,3-chloro-...... CiHsClOz. See b1239....... 1156.57 pr 155 sub hao) [eee vAlalv & |CS2 6 lig 5 |B92, 223 
b1474 |—,—,amide.......|C7HeCINO. See b1244...... 155.58)nd 184 pcs | eis pte tiie 5s 6 sco REE coal 5}sa]|s . |B9, 338 
s* 
b1475 |—,—, anhydride. ...|CisHsClhoOs. See b1239...... .|295.12)nd (al or peth),|95.5  |........-|....- ec chece ee eee v v |peth s* B92, 224 
If (bz) chl v lig 6 
b1476 |—,—,chloride...... CrHiChO. See b1239....... DAB ODN ea se tyevacs< geal rae ee ce QOS Big ley. ic% i! 2) vee iaerel dld Shots dincs sincere aa: 
b1477 |—,—,ethy] ester. . .|CoHsClOz. See b1239........|184.62|...........eccfecescecas 239-42 |1.1859% |1.5223 | i | s | s .|B9, 139 
121% 
b1478 |—,—,methy] ester. .|CsH7ClOz. See b1239....... 170.60)... 6.05 {21 ROTTER |, Cee (Eee Tle agen Fae eee: . |B9, 338 
11418 
b1479 |—,— nitrile....... CrHiNCl. See b1239....... 137.57|nd BOBO caildvaadwn girs lies vies cic lv are ee Te |e (eckey (sl ettiooe bs anes B92, 225 
b1480 |—,4-chloro-...... CrHsClO:. See b1239....... .|156.57/tel pr BAU By oy eae: eee cal er aac eee i|v|6é| 6| i jligi B9?, 225 
b1481 |—,—,amide....... CrHeCINO. See b1244....., ./155.58/nd (eth) TZB-BO:. Whe Aicseueerg aes cc ace od RRR eats s' | viv S35 vil apeiacs . |B9?, 227 
b1482 |—,—, anhydride. ... |CuHsCleOs. See b1239...... 295.12|nd or If (bz) BOS dn | ia sialoneurn all aOR | Sie am Sia 6 |CS2i B9?, 227 
chl 6 
peth i 
b1483 |—,—,chloride..... . CrHiChO. See b1239....... LEO LOD her adios ae ote Re 14-6 220-2 S77: ls aural Sih . . |B92, 227 
b1484 |—,—,ethyl ester. .. |CoHsClOz. See b1239........|184.62].............. 237-8 eee | it ed: 8 .|B9!, 140 
12218 
b1485 |—,—, methyl ester. .|CsH7ClOz. See b1239....... 170.60|nd or mel pr [42-4 —sif... OSIM OTe aee OA le Witey ve feneeese e+ [89% 226 
b1486 |—,— nitrile. ......|CyH«CIN..See b1291........ 137.57/nd (al) 94-6 DER tas White cos. 8l siemens ols |s s |chls lig 6 |B9?, 288 
955 
b1487 |—,—,piperazinium |CisH2ChN2O.. See b1239... .|899.28].............. Oa Sl onc3s eon ents CH on ds 0% Le ree Me} | feo J, (ice Glee] eictonee ore | lanai Kren 
salt 
b1488 |—,2(4-chloro- CuHoClOs. See b1239....... 260: 68lieimack eye VEO: (we lesosereetidhiets oes tral eee S| s|s 8 -|B102, 518 
benzoy!l)- 
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For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline Fr, b Solubility 
No. Name Synonyms and Formula at * | form, color and re ie Density nD Ref. 
* |specific rotation other 
w | al |eth| ace} bz 
a | i | solvents 
Benzoic acid 
b1489 |—,2-chloro-3- CrH:ClOs. See b1239........ 172.57\lf (w or bz) AST SASS ee cre ahs cure <clol eimiveda les BO laa We ltienstels tests OL Os hae 
hydroxy- vh 
b1490 |—,2-chloro-4- C7HsClOs See b1239 172.57|nd (w) ERE rs SUB heeiats taster al aiiteran date elllexe eceesccave FA (oem VA earl (etre ee eRe ete rol Rt ESA 
hydroxy- yh 
b1491 |—,2-chloro-5- CrHsClOs. See b1239........ 172.57] (w) LZ Say. tate Remi onaataLe Stare treet ase uare al Vo alas een re Werte Ibicaareieeere B10, 143 
hydroxy- 
b1492 |—,2-chloro-6- CrHsClOs. See b1239........ 172.57|nd (w) RBG 2 © illeg ek, see al diew.o bx etl arenes Bis Bhs alle ceo B10, 104 
hydroxy- 
b1493 |—,3-chloro-2- C7HsClOs. See b1239........ 172.57|nd (w) TO TOU ree lete, cic sp ciallleas ccc mae Bl eels valwcctoe srelew B10?2, 61 
hydroxy- 
b1494 |—,—,ethyl ester. .,|CoH»ClOs. See b1239....... .|200.62)nd 21 269-70 OO Vencsenas Tat atdas olote | Malle cellent halon et eyonet te | een ee 
b1495 |—,—,methy]l ester. .|CsH7ClOs. See b1239....... .|186.60,nd (MeOH or al)/38 ZBO=GOd a hes dares sa) eperel stan se Sten ucant| nine (ikea kbaaien ieee arn B10, 101 
b1496 |—,3-chloro-4- CrHsClOs. See b1239........|172.57|nd (w) HOQ=70). WEP Avra kita ccn balie verre boot 6|/v}]vifv] 6 {ehl dlig 6 |B10,175 
hydroxy- yh 
b1497 |—,4-chloro-2- C7HsClO;. See b1239........{172.57|nd (w) BOGHT MS Ais che cree eka -e via wiallloete eka trots STAB: reso eNO nLS B102,161 
hydroxy- 
b1498 |—,4-chloro-3- CiHsClOs. See b1239........|172.57|nd (w) 219 F=2O.B actin tots ol aes snccal vale: wenrrantteca GaSe calictie Mey tat = co? arcsec mete bea stad | Wee en aire 
hydroxy- yh 
b1499 |—,5-chloro-2- C7HsClOs. See b1239........|172.57/nd (w or al) 734 Ew APRA Palen tee wen ecole Memrar Ve | oy: iE elle, eelpventohbey B10?, 62 
hydroxy- 
b1500 | —,—, ethyl ester. . . |CosHsClOs. See b1239........|200.62/nd (al) 25> Mee We TRS REY SMa ivoire via. ctl octenraneal oN Pea ha lle ad] weary haaiee ae hg OO LOS 
b1501 |—,—,methy] ester. .|CsH7ClOs. See b1239........ 186.60)/nd (al) 48 DAO"! b) Uk ery arelllaeogeteus oot toil GUC tone | tet eile co) | sce Sea B10, 103 
b1502 |—,5-chloro-2- CsH7ClOs. See b1239........ 186.60 nd (w) SLs) MPU Boe tte lice cidinie we]ine ere la a ae Ve scowl se all ese\e) lleeeM elite tetas tte B10, 103 
methoxy- 
b1503 |—,2-chloro-4- CsH7ClO2. See b1239........ 170.60 nd (al) NSE 0 | Sera ke wecen |e nmrr bess | leeoeheieceas 5|}vfv...|v*lchl v B9, 497 
methyl- yh 
b1504 |—,2-chloro-5- CsHiClO2. See b1239......../170.60 nd (w or al) Icy Gee 5 Mic 0-0 | A Re a SA ISG |S ANT ail cnet eed B9, 479 
methyl- 
b1505 |—,2-chloro-6- CsH7ClO2. See b1239........|170.60 nd (w) TUCO ig PY ant a eee bo re erg OPM ail evarah tab abl aerate, cectereeganer steel] ebacsieceteetaus 
methyl- 
b1506 |—,3-chloro-2- CsH7rClO2. See b1239........|170.60'nd (al) B59 CO Woteravrapisetel | siesta |scoeae ee seeksh | Wan trated stevaalier scel|leusicerearenersen ee se OMe 
methyl- 
b1507 |—,3-chloro-4- CsH7ClO2. See b1239........{/170.60 nd (dil al) 200 == Ze tread ner fof HOT ees pre ee oor SPA Syd SU HAL, calcaneus [DO aOS, 
methyl- 
b1508 |—,3-chloro-5- CsH7ClO2z. See b1239........|170.60 nd (dil al) L788 Mp aR LEA te oc cronel| amoebae tect Sa! Seal] Sheed] Ee ae eet aa et | 47.0) 
methyl- 
b1509 |—,4-chloro-2- Cab ClOs See b12304-40. «= 217060 nd: Gy, al Gil PUTT 2 WN Sea tpeides ose eifittetnun omens vil} yhl...}...] 6 jaav B9, 468 
methyl- aa, bz) vi 
b1510 |—,4-chloro-3- CsH7ClO2. See b1239........|170.60nd (w) 20975 0) BIGGER wee tace) (Micron ce cret|ienss setenetale LAN eral ete |hey = rey | Ree aber B9, 478 
methyl- 5h 
b1511 |—,5-chloro-2- CsH7ClO2. See b1239......../170.60,nd (al) TESi5=O) Sil EP Me neal ects atralian ina alien Bet bl iors A IB col ba paee de nae Ce CAS 3 
methyl- 
b1512 |—,3-chloro- CsHeCIN. See b1291......... 151.60 pr (al) 67 DOS COUR ercenaraaront (creer By alll ciated acti ahadalire: harsreresat oer ee ake 
methyl-, nitrile 
b1513 |—,4-chloro- CsHsCIN. See b1291......... 151.60 pr (al) 79.5 Oe oon Ul ened hiscer cnetiad |S te beneracctsts RP ere (eis ewe eel (eS Pere ei dae a 
methyl-, nitrile 
b1514 |—,2-chloro-4- C7HiCINO,. See b1239....... 201.57|nd (w) WSOHAD ri Aetara![tettabers arene, olproersie etal BP | Oe oul| oe tot eo ap] eS Ba Bncesretehetaterar [EDO sac oa 
nitro- 
b1515 |—,2-chloro-5- CrHsCINOs. See b1239.......|201.57|nd or pr (w) |164-5  .......... UG) ea aie c ENC INEAel Sly co desta Lemme 
nitro- 
b1516 |—,3-chloro-2- C7HuCINO,. See b1239...... .|201.57)nd or pl BOO Ne initistercistst sce TESCGIS 2a. re ie Sil, cool Bi |'stavcl| Eaed ll See eapharsetena E89, 400 
nitro- 
b1517 |—,3-chloro-5- CrHuCINO,. See b1239...... ./201.57\nd TAT) aialhieecralentoscracn mean Gate SPB | 28 Negocios aes B9, 403 
nitro- 
b1518 |—,4-chloro-2- C7HiCINO,. See b1239....... 201.57\pl, pr, nd Tee iatetals os aieowa creel © ste aie tio Mou ket] bel hoes Hel Recon Soo Su. B92, 274 
nitro- 
b1519 |—,— nitrile....... C7H;CIN20:2. See b1291...... 182.57|nd LOO—1. O05 UA AGRA Richer callc cootetenete VB WL eB blcies |iotanfatentee eiatent= [Ease reco! 
b1520 |—,4-chloro-3- C7HuCINO,. See 1239........ 201.57 \nd or pl WSOR2)  Wiaterereteraes ae esr Nae a aind 4 i Flaca tera si] ate eee EB Oes, 2(O 
nitro- gh 
b1521 |—,—,ethyl ester. .. |CsHsCINOs. See b1239....... 229.62\ye nd BO Dae arash ntoleitours stars hicmeen eae Fe lardulecre (ote ede B9, 402 
b1522 |—,—,methy] ester. .|\CsHsCINOs. See b1239 ..... .|215.60 nd [eS ionomonior eye UC Marc pend wa iglie acellla due Hlatonp lees ells create tame s £02 
b1523 |—,5-chloro-2- CsHeCINOs. See b1239....... 215.60 pl ASS: of eR tare eed ee Ne eee ain ea bAee [Slee o:|).+s.4-| MeO icy: a. | BOSAL 
nitro-,methy! ester 
b1524 |—,2,3-diamino-...|C7HsN202. See b1239........ 152.15|nd 190-1 cy Br A RM By erctn linn cecrrersers 5 Revealer | es eval leer | BAW B14), 585 
b1525 |—,2,4-diamino-...|C7HsN2O2. See b1239........ 3502) BN 35 gee 140 SS 200A Bi fotateis..taisresnemeoners BPNISV lietaai|nracel|(= 01 [ERA Vs B14, 448 
b1526 |—,2,5-diamino-...|C7HsN202. See b1239........ 152.15|br pr (w) I = MI receareee iaincete kates a 0o| etic siete Si 80) Oy alee all exc taetrre eee Bl4, 448 
b1527 |—,3,4-diamino-...|C7HsN2O2. See b1239........ 152. 15/lf 210-11ld |i... fen ones) neon S| Real ih all foe ie Pall oe teeerctoate ats | BILAL O86 
sh 
b1528 |—,3,5-diamino~...|C7HsN2O02. See b1239........ 152.15|nd ¢(+1w) DOR. Nararowictattrenylttese oa weve th parody etanar Se eve Viewed vcd oar eee. on DROS 
gh 
b1529 |—,3-diazo-2- C7HiN2Os. See b1239........ 164.12]ye nd (ace) Ee) | UN im aptetienrice || astatarcl clus cred Ree ommerenet ¢ STAR EGHIS) [sacle a LOQODS 
hydroxy- 
b1530 |—,2,3-dibromo-. .|C7HiBr2Oz. See b1239........ 279.93|nd (w) 149° 50 (OA Met usta aoe ah |...J.../...[...[lig 80% |B91, 146 
b1531 |—,2,4-dibromo-. .|C7H«Br2O2. See b1239..... :. .|279.93)lf (w) 174 Fahoie! bo dete Gete.cetes| oxic once 63 || Bat Bs |e ellie | srenstetetane B92, 237 
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For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 

















Solubility 
Mol Crystalline 7 b > 
No. Name Synonyms and Formula an * | form, color and fe ra Density nD Ref. 
* |specific rotation other 
w | al |eth| ace} bz 
cls solvents 
Benzoic acid 
b1532 |—,2,5-dibromo-. .|C7HsBrzO2. See b1239........ 279.93|nd (al or w) 153 BUD: si @ Miicataes t Ooedete ae s\| s | 8 -.|chlsaas |B92, 237 
b1533 |—,2,6-dibromo-. .|C7H«Br2O:z. See b1239....... .|279.93)nd (w), (lig) 150-1 BSbe Pitt ohcacellootameres silvivis ./peth 6 B92, 237 
209-1016 chl v 
b1534 |—,3,4-dibromo-. .|C7H«Br202. See b1239........|279.93,nd (w), pl (al) {232-4 =f... ee ele eee ee elev eee eee s'}/ s/s .|MeOH s_ |B92, 237 
b1535 |—,3,5-dibromo- = |CioHwBr2O.. See b1239....... 354.01|pr (al) [VY nD Vreven ers so eee ee eae 5/8 - |B102, 275 
2,4-dihydroxy-6- vA 
methyl-,ethyl 
ester 
b1536 |—,2,6-dibromo-_ |Gallobromol. 327.94)/nd, pr or If TBO) Wiles Ae acai cies eeeeeiaee aoa Pavan ec chli B102, 347 
3,4,5-trihydroxy-| C7HiBr2Os. See b1239 (w+1) 
b1537 |—,2,3-dichloro-. ..|C7HiCloO2. See b1239......../191.02 nd POSIB. | aicsraFoe evs ay pbetaus' a stots cgi eae B8| s/s sus 5 Ifeus tekstas Tote B92, 228 
b1538 |—,2,4-dichloro-. ..|C7HiCl2O2. See b1239........|191.02;nd (w or bz) VGA 2 egy Wiedeicnte acetan -ailtogsts* sian micl|le eens ge oh s'| s/s s \chls B92, 228 
b1539 |—,—,chloride...... C7H:Cl;0. See b1239......... ZOO ATi iG 8 Geel peateernr rere T5OH 9 adem: titleewne oe CR aR Nas Gilera teak wea B92, 229 
b1540 |—,2,5-dichloro-. ..|C7HiCl2O2. See b1239........ 191.02\nd (w) 154.4 pOise © WE... dale pee 6|/ s/s . |B92, 229 
gh 
b1541 |—,2,6-dichloro-...|C7HsCloO2. See b1239......../191.02 nd (al), pr (w) |144 eubies Ce Alttscs.: vel eee s'| s/s 8 . .|B92, 229 
b1542 |—,3,4-dichloro-. ..|C7HiChOz. See b1239.......-. 191.02 nd Car aly bzw 207-08 eee rsa Ineactecus Pe Pacree eros shivis ..|/B9, 141 
b1543 |—,—,chloride...... C7H3Cl:0. See b1239......... POCA.” et BEM rnc ec Pre ee ae eeeeinras Per icoa e dt | dsj... « < Micmased heap a ERO ieee 
b1544 |—,3,5-dichloro-. ..|C7HiCl.O2. See b1239........|191.02 nd (al or w) 188 BUD; 9 A Ve taeisinie sae [epeeteeotes 6/sj]s . lig 6 B92, 229 
b1545 |—,3 ,5-dichloro-2- |C7HiCl:Os. See b1239........ 207.02|nd (dil al) 220-1 sobineee Ulett eee aly .|B101, 48 
hydroxy- 
b1546 |—,3,5-dichloro-4- |C7HiClzO3. See b1239....... ./207.02\nd (dil al or 268-9 subi Gp Mis...< 2-4. 6)/viv -|B10!, 78 
hydroxy- dil aa) sh 
b1547 |—,2(dichloro- : 270.11/vesh gr pl (chil) |146-8 exp].........|...-.---]...0008- oh .|chl 34 B11, 377 
If, be 802NCl2 
sulfamyl) y 
eo 
b1548 |—,4(dichloro- Halazone. 270.11|pr (aa) Ae AP ee een |(o ceoicee es I ae cee a | .|cehl 54 B11, 220 
sulfamsy!)- noxc—¥ _—somcle aad 
b1549 |—,2,3-dihydroxy-.|o-Pyrocatechuic acid......... 154.12|pr or nd (w) ZOS—4 eee sce 1.5427 et ail og . |B102, 248 
CrHeOi. See b1239 
b1550 |—,2,4-dihydroxy-.|8-Resorcylic acid. 154.12/er+ w(w) DaS-Oi ike iis ate OUT... onl eee nea s*|s | s8 s |CS2i B102, 251 
C7H6O.. See b1239 | 
b1551 |—,2,5-dihydroxy-.|Gentisic acid. C7;HeOu. 154.12ind or pr (w) 20S) (lp desea fe ee ok = of: Rees Viviv 6 |chl 6 B102, 257 
See b1239 C8: i 
b1552 |—,2,6-dihydroxy-.|y-Resorcylic acid. C7H6O4. 154.12\nd (w) TOT Lat le octas AeA idle at. eee s'lg/s . B102, 259 
See b1239 
b1553 |—,3,4-dihydroxy-.|Protocatechuic acid. 154.12|mel nd (w) 190d! Wis. eee 5244 -|. eee. val vis i .|B10, 389 
C7H6O.. See b1239. 6 
b1554 |—,3,5-dihydroxy-.|a-Resorcylic acid. C7H6Ou. 154.12|pr or nd 23740). | Weieloetet abbas «3, sha oP Siviv .|B102, 266 
See b1239 (+14w) 232-3 vi 
(+w) 
b1555 | —,2,4-dihydroxy- |o-Orsellinic acid. CsHsOu, 16S.Lbind (dil.aa--lw) |L76d feu... cule een eee sis 
6-methyl- See b1239 
b1556 |—,—,ethyl ester. . . |CioHi204. See b1239......... 196.20 lf (aa), pr (al) |132 sve MMO |lotanne Al yv|v i. 6 |chl dlig 56 |B102, 274 
b1557 |—,2,4-dihydroxy- |Olivetolcarboxylic acid, 224.20/nd 1G: Y AD |S, Re Oe RR REN [cece eae die. & dhe sll caesaatun tel aoe ae 
6-pentyl- CiHieOs.. See b1239 
b1558 | —,2-[(2,4-di- 320.35] (aa) LSS) Ghee, Shean «wo aon ee 5 . aa sh B10, 455 
hydroxyphenyl)- O | 
phenylmethy!l]- a | ie 
wo E or) 
b1559 |—,3,5-diiodo-2- C7Hal2Os. See b1239......... 389.93/nd (al or aa) Pt | PERCE (ony cores (eset oe ae Oe 2 |e i |ehli B102, 65 
hydroxy- 
b1560 |—,—,ethy]l ester. . . |CoHsI2O3. See b1239......... 417.99/lf (al) ISB | Aah wig ciuters e eis th |e fee Adlon SO Ree! 
b1561 |—,3,5-diiodo-4- C7Hal203. See b1239,........|889.93]nd (dil al) oy A’ Ce Te Te! oo ae a ae (ie 5 |chl 6 B102, 105 
hydroxy- lig 5 
b1562 |—,—,ethyl ester. ..|CoHsIzOs. See b1239......... 417.99 nd See Ti iecs hint ane sltoetoie als Fro. aeimaarere 8 see }O8 a B102, 105 
b1563 |—,2,4-di- CoHoNOz. See b1291......... 163.18)lf (PhNOa) G2 | I Lat apart Si eetace.<, 9.5: OL eee est 5 |to daa v |B102, 253 
methoxy-, nitrile PhNO: gs 
b1564 |—,2,5-di- CoHuNOs. See b1244........ 181.19)lf (bz-peth), Na eRe Pe BY (OREN Ce ae eee 6} vfiv4| v]v jehlv B10!, 184 
methoxy-, amide nd (w) ya 
b1565 |—,—- ,nitrile....... CoHoNO>, See b1291........ ./163.18 nd (al) Be Hh nevi ABS aia ell a amas ..{ 34 ]...]...] v fehl v lig & |/B102, 258 
b1566 poe i CsHoNOz, See b1291.........|163.18}nd or pl 118 S105) cabigarec cise ees 5 |v! 5] s | v |CSs d lig 6 |B102, 260 
methoxy-, nitrile chl v 
b1567 |—,3,4-dimethoxy-|Veratric acid. CoHiOa. 182.18)nd (w) Rt ae Sen. cot eb HIN eb nciae ECA Reel Staetisienss otic B10? , 261 
See b1239 
b1568 |—,—,amide....... Veratramide, CyHiuNOs, 1ST Ota sud,t, 4 LGR Pe Wii Sarees Ai hloes co-aillt cee eee We 8 s . |B102, 264 
See b1244 
b1569 |—,—,nitrile....... Veratronitrile. CsHsNOo, 163.18}nd (w) OT HB artes Nii nee dleive iu dnl obese eid « FATT te" Fe od bese pL loner ee B10?, 264 
See b1291 
b1570 pias ' CoHuNOs. See b1244 181.19}nd (bz) T48=9 + Weaeis Snood liNakeis e's. 0 el| (s-avemere to |Mtehe viv .| v4 fig vA B10?, 267 
methoxy-, amide 
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For explanat ons, symbols and abbreviations see beginning of table. 
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Solubility 
Mol Crystalline a b 
No. Name Synonyms and Formula re "| form, color and a nas Density Freee (ce ean eT | Ref. 
i specific rotation © i other 
w | al |eth|ace} bz eclvents 
—$ tt all Ss 1 Ihe hood a 
Benzoic acid 
b1571 |—,2,3-dimeth- CoHwOs. See b1239......... .|198.18]pl or lf (w) BAB il acarate itt sa sonal] was: Aue nies 5 | s8 Vv .|chl v lig i |B102, 332 
oxy-4-hydroxy- sh MeOH v 
b1572 |—,2,3-dimeth- CsH0s. See b1239.. .|198.18}pl or If (w) 186-8. . HUME iss coullexs Mees BE BOUT, 5 lle nail ROR eS oe B102, 333 
oxy-5-hydroxy- 
b1573 |—,2,4-dimeth- CoHwOs. See b1239 198.18)nd (eth-bz) DBS=OP A iaatansectelhnmnaicuniy s WS Or caillaare|eeeasten VeLeteee B102, 334 
oxy-6-hydroxy- 
b1574 |—,2,6-dimeth- CsHwO0s. See b1239 .|198.18]pl R76 9 ature qe chon ts orspadalvas pasts 6 | 6 .|Py v B10! , 235 
oxy-4-hydroxy- 
b1575 |—,3,4-dimeth- CoHwO0s. See b1239. . .|198.18)nd (w) ROOH72i5 Wien crrerduraiaet crete allie epi evanis gh .|B10, 465 
oxy-2-hydroxy- 
b1576 |—,3,4-dimeth- CoHwOs. See b1239........ . .|198.18}nd (aa or w) LOS=Ae Ul terreneasut cen estes tavapanaray tertncaratatves s|s aa 8 B102, 340 
oxy-5-hydroxy- 
b1577 |—,3,5-dimeth- Syringic acid. CsH0Os. 198.18)nd (w) ORE Wi sic nrensosibelltag b, octor-w lief eprint 6\/s|v . jehl v B10, 480 
oxy-4-hydroxy- See b1239 
b1578 |—,4,5-dimeth- — |CoHOs. See b1239....... .. ./198.18|nd (w) PIP alloreteeese racemes enn | cera oe 6|s8 . |B101, 234 
oxy-2-hydroxy- gh 
b1579 |—,—,methy] ester. . |CioH 1205. See b1239........ .|212.20/nd (w) ag Pree esac Ck ehee eA Bo sihsreeaten linn ied cate aa sheave B10', 234 
b1580 |—,2,3-dimethyl- |Hemellitic acid. 2,3-Xylic acid,|150.18/pr (al) 144: © | AUER Oe File neon BF OMe he vain cco] TR B91, 209 
CsHi002. See b1239 
b1581 |—,2,4-dimethyl-. .|2,4-Xylic acid. CsHi002. 150.18|mel or tel nd = |127 DB TIE eat [etrtetnce calli ecciaers Pir (Oe hes onl eee ae B92, 350 
See b1239 (w) 
b1582 |—,2,5-dimethyl-. . |Isoxylic acid. 2,5-Xylic acid. |150.18)nd (al) 132 268 TOGO Gs | [ences iss "jest|sales . |B91, 210 
CoHiwO2. See b1239 
b1583 |—,2,6-dimethyl-. ./2,6—Xylic acid. CoH1002. 150.18)nd (lig) 116 DLA Ole Wale ca balaravicratd ce |e |) . jlig 6 B92, 350 
See b1239 
b1584 |—,3,4-dimethyl-..|Paraxylic acid. 3,4-Xylic acid.|150.18|pr (al) 163 otey |e ihaeéamniresie a lorena does 8 . B92, 353 
CoHi002. See b1239 oh 
b1585 |—,3,5-dimethyl-.. Mesitylenic acid. 3,5-Xylic | 150.18/nd (w) 170 BOD! ee? AS oe auc ely eee SB SpA eevee: -illcreeed| were vores B9?, 354 
acid, CsHi002. See b1239 
b1586 |—,2(dimethyl- CeoHuNOs. See b1239........ 165.19|pr, nd (eth) 72 BUR MIR ce scp lsier tertctore whew heels...) |.5 lee ee BRAS 
amino)- 
b1587 |—,3(dimethyl- CoHuNOs. See b1239........ 165.19|nd 151, TAM SRL Mets ce alls eee vila |s . |B14, 392 
amino)- 
b1588 |—,4(dimethyl- CsHuNO:. See b1239........|165,19|nd (al) D2 O22 Miya once hors cl cual eucierci ic a euscae-o s | 6 . |B142, 259 
amino)- 
b1589 |—,2,4-dinitro-... .|\C7H«N20c. See b1239........ 212.12|/nd (w) 189-3 WER er oa cic ane citi ee 6) 6 Ohi teeeGiere. B92, 279 
sh | sh vi 
b1590 |—,2,5-dinitro-... .|C7HiN2Oc. See b1239........ 212.12|pr (w) i Wy ols ercnesonoatt ico erereueecne| (cxce csc: 6|s|s 6 . |B92, 279 
sh 
b1591 |—,2,6-dinitro-....|\Cz7H«N20c. See b1239........ 212.12/nd (w) 2O2RS What OR rAlR tars cccxon dea latte elopietete te vl s | 8 . . |B92, 279 
b1592 |—,3,4-dinitro-....|C7HiN20c. See b1239........ 212,12/nd NGS) © OO oo Ale eal oe ae] val wv . |B9!, 167 
gh 
b1593 |—,3,5-dinitro-....|\C7H«iN2O0s. See b1239........ 212.12|mel pr (al) BOG A PSR ells abicniecusdl aaa n teen 8 ia is i jaas B92, 279 
b1594 |—,—,benzy] ester. . |CisHioN2Oc. See b1239....... SOQ 2S ise Net een ey 11D: LB Fi RRR E Gh sxc Sac eansls Meet Be ene renee, (th Acie coecen enceetc ot 
b1595 |—,—,,buty] ester. . . |CuHi2N2O0c. See b1239....... 268.23|mcl nd cy A | Hee Rone [SNe rer Oren 1.488 doar} BY besa isie eee el|ix oie Aeneas Balletintse ctes 
b1596 |—,—,chloride..... . C7HsCIN2Os. See b1239..... .|230.57|ye nd (bz) 74 TOG EE, oe tacallnncen creek dijidsirs B92, 283 
b1597 |—,—,,ethy] ester... |CosHsN20c. See b1239........ 240.17\|nd (al) ty By doe LI sloemenca aie 1.560 BP [ecccip ate silo ale ae ednens B9, 414 
b1598 |—,—.furfury] ester. pace OO DAN ace eae. 6 he a ae (fro) nn PRE retina (ieee ences een (hee tc cae . |B172, 115 
¢_Y—corcn—| } 
a ° 
NO 
b1599 |—,—, isobutyl ester. |CuHiN20c. See b1239....... 268.23/mcl pl or nd Bia el hare colar, sae Somes drove . |B92, 281 
b1600 |—,—,,isopropyl ester|CioHioN20c. See b1239....... 254.20|nd 22) Nees Bro laste ch oi [enretctecstere BN GegP |Get east ko van etter art esti IP to eee 
b1601 |—,—,methy] ester. .|CsHsN20c. See b1239........ 226.15|nd (w) DD Wc eater el Mites. aera ctl br otetenre ted (8) CBA is erat nue: ol onal | iterate B9, 414 
b1602 |—,—,,pentyl ester. . |Ci2HuN20s. See b1239....... CEP Sai aoe ae AG 6 WR Ae aes rec csaudlien eee etl lay. leesleneniatindglieanmese 
b1603 |—,—,pheny] ester. .|CisHsN2Ocs. See b1239....... .|288.22}rods TABS Gi Wace eee alee ocean aller teen i j|s| 6 Wille achesuatiees B9, 119 
b1604 |—,—,propy! ester. . |CioH1oN20s. See b1239....... 254.20)mcl pl Ee Oh eens | edecciein Beoncke) ices ener ese ia BP |]: 5h] <ietall atebelltete ster ole sorted teeter ne 
b1605 |—,—,tetrahydro- |No2 296.24/nd (al) [7 Gn (EO See ee SORE (7 macs eee (eer Moran | Insulin atic | [co Oss Os 
furfuryl ester XS — 
¢_S—coren— 2} 
YA fo) 
NO? 
b1606 |—,2,4-dinitro-3- CzHiN2O7. See b1239........ 228,12] (w) D042 eee more idles a lic en 3 .|B102, 85 
hydroxy- vi 
b1607 |—,3,5-dinitro-2- |C7HiN207. See b1239........ 228.12/ye nd (+1w) BBN ersirat atc pu viter sl lisnaha sa 2 a) 108| gazapan ees ey 6/8 8 . |B10, 122 
hydroxy- 
b1608 |—,3,5-dinitro-4- |C7HiN2O07. See b1239........ 228.12\ye If (al) OEY 9 le samara leo monitors ioe aren 6 | vil yv .|B102, 108 
hydroxy- gh 
b1609 |—,2-ethoxy-..... .|CsHO03. See b1239.......... TG6GSUS Gere tsa cues si O56; Ble ktpe gccsclloate sieve alllectrersrare.e Seal ero ha My leds afisk veil lace lerstersy Siasllens B102, 40 
gh 
b1610 |—,—,amide....... CoHuNO2. See b1244........ 165.19|nd (w or al) SQ alone tenes ccal eratgaretieact| Siva raterectie Srl Watieveal are xcrai|le cosanceie seiel| S202, 
gh 
b1611 |—,—, ethyl ester... ire See b1239......... POA 2 | Meee nee rer eedilala-ate ret ltenteetatesenavone 251760 1005) © olesstecsrare 6|v|s . |B10, 74 
For explanations, symbols and abbreviations see beginning of table. Bssb 
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- Solubility 
Mol Crystalline wine ep L 
No. Name Synonyms and Formula a | form, color and oC oC Density np Ref. 
* |specifie rotation other 
w | al |eth/ ace} bz 
| solvents 
eit 4 | 
Benzoic acid 
b1612 |—,—,nitril.... .|CsHoNO, See b1291......... WAT US Soke scseaus se Rae b ZOOL ME WANT occa tees eo ee viv lig v B10, 97 
15315 
b1613 |—,3-ethoxy-...... CoHwOs. See b1239..........|166.18)nd (w) 137 BUDE me Wht easesciel's a egeteras 6: || 8 LBL Mes <=) | USN kee aee oes B1O!, 64 
b1614 |—,—,amide......./CoHuNOz. See b1244........|165.19}nd (w) BO TU prectarteteeallie a cetera | cate cage Vv | 6 ley .|peth 6 B10, 411 
chl v lig 6 
b1615 |—,—,ethy] ester... |CuHisOs. See b1239......... LOS QBN sis ais aiesaar sustie ceaeeill acum ayesa sss 264 1.0725, tina OME lve .|B10, 139 
172-350 5h 
b1616 |—,4-ethoxy-..... ./|CaHi0O3. See b1239.......... 166.18/nd HOSGDY: ~~ | i seomerrsiecelllnatinemate eee emettegeen ee GF leas pe Sedlaces lac lieve aera sree EO aet Oe 
b1617 |——,amide....... CoHuNO». See b1244......../165.19|pr (dil al) 206 OF) Ber OS BENE: hon ch eee 5 | eel een || eR ee ae B102, 101 
b1618 |—,— ethyl ester. ..|CinHuO3. See b1239......... OA OS) a ca 275 Athen d Noeuosaes pHa as al .|B102, 98 
148-94 
b1619:|—,— nitrile... ...... CoHoNO. See b1291......... 11 fy ay ee oe I Sate 12 tal dl | Nai | Ne eat eee? he |e lig v B102, 101 
b1620 |—,—,piperazinium |C22HaN20s6. See b1239....... BES AO eS Milan watt st tokey > Gamal la Ataoes Rue’ tae mene tessa Bee a Te calicaeheoteuce + oe apy omen 
salt 
b1621 |—,4-ethoxy-2- CoH0s. See b1239........, .|182.18|/nd (w or bz) DS? WR Eerie Prdieesticoter| treater S|) viv v .|B10, 379 
hydroxy- sh 
b1622 |—,2-ethyl-....... |\CoHiOe. See b1239..........]150.18|nd (w) 68 259% — /1.0413'" |1.50991 | 6 | v | s lig 8 B9?, 349 
b1623 |—,3-ethyl-....... CoHwO2. See b1239.......... 150.18/nd (wor dilal) |47 |......... 1.04210 |1.5345100 | 6] s | v en ome .|B91, 208 
b1624 |—,4-ethyl-....... CoHwO2. See b1239..........|150.18)pr (al), AGE lesa angers ceeell via wiccics aire] Least ye eners 6/8 s ichls B92, 349 
pl or lf (w) vh 
b1625 |—,2(ethylamino)-|CoHuNO2. See b1239........ 165.19}pr*(dil al) 1 Hoe: Se (par er © er) camer Ol (ey ae es Saif Sail ws . .|B142, 213 
b1626 |—,3(ethylamino)-/CsHiNO2. See b1239........ 165.19/nd or pr 112 SUD: ) Op Ween acne Alviv wes .|B14, 393 
b1627 |—,4(ethylamino)-|CosHiNO2 See b1239........ NG OULO We tease ohare Ese. [te ccilecan tebe aiasld cast smote state | lene rencreas init Ses oss B14, 572 
b1628 |—,2-fluoro-....... CrHsFO2. See b1239......... 140.11}/nd (w) MG Wet Oaibenee 1.4607 Peete 6/ viv i |chls B92, 220 
| vA C82 i 
b1629 |—,3-fluoro-...... .|C7HsFO2. See b1239......... 140.11|If (w) DE See ance ec 1.4747 6 . | B92, 220 
b1630 |—,4-fluoro-.......|C7HsFO2. See b1239......... 140.11/pr (w) SZC wie | eva. open & 1.479% Pe eA Ce Be 6|}s]8 . .|B92, 220 
sh | 
b1631 |—,— nitrile....... CrHiFN. See b1291......... 121.12}/nd (peth) 34.8 188,8760 1.10705 |1,492555 .../peth s* B92, 221 
b1632 |—,2-formamido- .|CsHzNO;3 See b1291......... 165.15)nd (w+) REZ Oe crea al eet oe seal aererceeoe cod [eat ta 8 ..|B142, 219 
b1633 |—,2-formyl-...... Phthalaldehydic acid. 150.13)1f (w) D6 Wanthotzaeraneta 8 AOA |. eee sl ree), be . B10, 666 
CsH6O3. See b1239 | 
b1634 |—,3-formyl-.... . ./Isophthalaldehydic acid. 150.13)nd (w) 7 ile eee. weet (ve eh (ed tee cee . B102, 465 
CsH6Os. See b1239 
b1635 |—,—,nitrile....... 3-Cyanobenzaldehyde. 131.14/nd (eth) 79-81 210 ee) Oe ooo it, BE vil yiv chl y B10, 671 
CsHsNO. See b1291 
b1636 |—,4-formyl-..... .|Terephthalaldehydic acid. 150.13)nd Z4S—BO ena say atte ciltan = Savereal| seers Alvis chl s B10, 671 
CsH60s. See b1239 
b1637 |—,—,nitrile. . . . |4-Cyanobenzaldehyde. 131,14/nd (w), pr (eth |101-2 RBG Olean ee sae fle bee sh lv] v chl v B102, 465 
CsHsNO. See b1291 or dil al) 
b1638 |—,3-formyl-2- CsH6Ou. See b1239...... _|166.13)nd (w+1) 5? Sh ee Se See Bes aa r) .|B102, 675 
hydroxy- sh 
b1639 |—,3-formyl-4- CsH6Os. See b1239.......... 166.13)pr (w) 244 BUD GO Us sce cl PRE one re be tas | ..{ehl 6 B102, 675 
hydroxy- sh 
b1640 |—,4-formyl-3- CsHeO4. See b1239......... , |166.13)nd 234 ovccseeefeseee ees | s|s .|B10, 954 
hydroxy- | | 
b1641 |—,5-formyl-2- CsHeOu. See b1239.......... 166.13)nd 248-9 oh | sh] 8 .jehli B102, 675 
hydroxy- 
b1642 |—,2-hydrazino-. . .|C7HsN2O2, See b1239....... .|152.16)nd (w) POORL: Ben creie cyxisilhaasratcre vig taasintepe sh] 8] 8 . | B152, 295 
gh 
b1643 |—,—,hydrochloride|C7HsCIN2O2 See b1239...... 188.62)nd LOS il!.r cRegaceretesailftoas ala <.« ci] wiptelin eke Ra Merc VAST pera OMe erect aves B15?, 295 
b1644 |—,3-hydrazino-, ..|CiHsN2O2. See b1239....,.. .|152.16)If USGQ 0 dior ntes teats. \ys'||+ of EDe oe] 6] i .|BI5!, 205 
b1645 |—,4-hydrazino-...|C7HsN2O2. See b1239... _}152.16)nd or pl 220-6) Nea. cota pers cn <r) ane een ee By f= wie Pare lls fleesrelf Rinses sins B15?, 297 
gh 
b1646 |—,2,2’-hydrazodi- Coun eae 272.26)If or pr (al) ROE: iti are ai 350s 4 aI oe i | sh . |B152, 296 
Sr 
b1647 |—,2,3’-hydrazodi- 272,26)nd (al) 2OGG site inea tye tls om ta there ere .|08 8 B15, 629 
ae coon 
ia 
ene 
b1648 |—,4,4’-hydrazodi- 272.26)nd (al) SOD: aU [fon o istees Joma aces, overt | Sea i | 5 {aa sh B15, 632 
= 
HO2c— CV S—wuwnn—_Y—coon 
b1649 |-—,2-hydroxy-..... Salicylic acid. C7H6Os. 138.12)nd (w), mel 159 211760 1.4437 1.565 slvivivl-sé lehle B102, 25 
See b1239 pr (al) va 
b1650 |—,—,4-acetamido- |CisHisNO«. See b1239... . .. .|271.28 pl (w), lf (al py C=: PERM [toed aprons Vy Setors eel (area tee Me eye hes 8 |peth i B14, 247 
phenyl ester oh 
b1651 |—,—,acetate......|Aspirin. CoHsO4. See b1239...|180.16/nd (w) D856. Wie Acne pte Rte cee | PN sh 8 6 |chls B102, 41 














For explanations, symbols and abbreviations see beginning of table. 





C-190 
































PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 

















Crystalline Solubility 
No. N s dP Mol. m.p. b.p. ? 
° ame ynonyms and Formula a form, color and 4 °C Density np Ref. 
* Ispecific rotation ‘ 4 other 
w | al jeth| ace] bz 
= eS solvents 
+ 4 4 + 
Benzoic acid 
b1652 |\—,—,amide....... CriHiNOz. See b1244.... .|137.14)1f 140 181.514 1.175 ° ale YEeaeNal Bi) All BO lial lireelllet Pacaldcehdace B10. 87 
b1653 |—,—,—,N-phenyl-. |CisHuNOz. See b1244....... .|213.24|pr (w or al), AS4—G0) Pete ial GAGk aeeNiaeee fare s*| 6] 8 |...| 6 |chl 6 B12, 500 
lf (w) 
b1654 |—,—,—, N (2-tolyl)-|CuuHisNO2 See b1244.. .|227.27|nd (al) Vag” IER Si ardittell Pe aceacernce rd lisa) en .|B122, 450 
b1655 |—,—, anhydride... .|Ci4H100s. See b1239. . . .|258.23]} amor BOO=2O lists mrepecemtal sige ce lence we 1 |e VeAN EVA bo callbs ai(evetreeemtarays 
b1656 |—,—, benzyl ester. . CuwHi2Os. See b1239......... VTC Sgro {186-8 1.17554 Beat | Bin hy fl | eres B102, 51 
b1657 |—,— ,— acetate... . |CysH Ou. See b1239. BOOSH, ited eaves 26 197=2007 nd a oe v |v josvlig 6 |B102, 52 
peth 6 
b1658 |—,—,buty] ester. . .|\CiuHwOs. See b1239 UR 5 4 ere ee —5.9 259-6070 |........ ; reid termes eh @2, 049) 
136-810 
b1659 |—,—,(2-carboxy- | Disalicylic acid. BBS CON nae ee 1 GES m8) | ens Sa oci |iha Settee ges .| vA | vals 6h . |B102, 54 
pheny)) ester CuHOs. See b1239 
b1660 |—,—,chloride..... .|C7HsClO2. See b1239.... BR: Bay | ae eee 18 9215 1.3112 |1.5812 | dJ|...| 8 PES ocern ore B10!, 43 
b1661 |—,—,2,4-dinitro- CisHioN2O7. See b1239...... ./318.25]/ye pl (aa) WOU) ise oes abavg und evan aterrenaust iene acete-ae.'s i 6] i i |AcOEt v* |B102, 52 
pheny] ester | aa vh 
b1662 |—,—, ethyl ester... \CoHiOs: See b1239. mf ENGL erreneis todas moa aac 1.3 231-4 1.13627 1.52512 i | « .|B102, 47 
132.837 
b1663 |—,—,—, acetate. ...| Ethyl] aspirin. BOS 22) re cies poeienertees .|272 Pel SCG: ih as aaeekeeet 1 \.8 .|08 § B102, 48 
‘ CuHi20,4. See b1239. . 148-5015 
b1664 |—,—, hydrazide... .|\C7HsN202. See b1239.. Oe esta: preiwaouik4? ee des tctls va ceed La evellped, Bs lhe bea nats B102, 61 
sh 
b1665 |—,—,2-hydroxy-  |CoHioO4. See b1239.......... 1821 8|en eee 137 17315 2537 calle ene al viv v |chl v B102, 53 
| ethyl ester 
b1666 |—,—, isobutyl ester |CuHuOs. See b1239 BO 4228 |naee, feet che mc 5.9 2502606 Mee ns ccs cs ie eeules .|B102, 76 
136-810 
b1667 |—,—, isopropyl ester|C1Hi20s. See b1239.........{180.21].............0feeeee eee 240-2 AO720%» 1160652000 ip] cco scot ilo ae eee 
118” 
b1668 |—,—,menthy] ester |Ci7HuOs. See b1239........ ./276.38]... 6-0... eee epee eee 19015 HO4 6720 tvs aaeeteas | [ek 2% los Vv B102, 50 
b1669 |—,—,methoxy- CoH tO SCCM LCOO ee ce nia) Oe L SIG coley eneia- nex) llbantlaza ren reita 15312 EDIS Pb ecetdrasnte i | © | « 2% |chl B102, 54 
methyl ester 
b1670 |—,—,2-methoxy- (CisHi2Oq. See b1239......... DAB OB vacates eect arg WO ca peretaanalemeinie ache eee i ss yi 8 -/chl s B10, 81 
phenyl ester 
b1671 |—,—,methy]l ester .|\CsHsOs. See b1239.......... oD ements caara ache —8.6 223.3760 1.1738, 1.536920 él v .|B102, 44 
b1672 |—,—,—,benzoate . .|CisHi2O.. See b1239......... 256.26|pr (al or eth) /92 SSSd ee i ecysaseyevel |ehrceseereteae i|s|s].-..| 8 |chls B102, 47 
270-80120 6h 
b1673 |—,—,3-methyl- _[Isoamy] salicylate. BIOTA ee SORE tan arul ie Oba te 276-7748 1.042% /1.506% | i | v|s .|chl s B102, 49 
butyl ester Ci2HieOs. See b1239 
b1674 |—,—,1-naphthy] Alphol. Ci7HwOs. See b1239. .|264.28].....,........ bt DL [Pr atic ROR Cpe eae | (Ma acre 5 tert cca | Sees crear corm prec nce en. to lotan E12B, 
ester 1183 
b1675 |—,—,2-naphthyl Betol. CivHwOs. See b1239.. ./264.28].............. 95-9 Kept Gag DISS hes hee, i Sues leas .|B102, 53 
ester gh 
b1676 |—,—nitrile....... 2-Cyanophenol. 119.12|pr (bz) 98 1494 W105 2, all peereaes as} viv v |chl v B102, 60 
CrHsNO. See b1291 
b1677 |—,—,4-nitrobenzyl |CuHuNO2. See b1239....... .|273.25).....-.--..... LY Gt EN eater trac |e eva | nena tiac v v .|B102, 52 
ester 
b1678 |—,—,penty] ester . . |CizHisOs. See b1239..... A208. 25 ie Sethe entation epost r-keta an 148-547 |1.065;¢ [1.506 6, ||, £0. || <0 -|B10°, 49 
b1679 |—,—,pheny] ester. .'Salol. CisHi0Os. See b1239... ./214.21].............. 43 17312 M2614 gules ijv viv .|B10, 76 
b1680 |—,—,propy] ester. .|CioHi2Os. See b1239.........|180.20}.........-.4.. 96-8 236-40745 |1.005%5 | 1.510025 5 | a2) . .|B10, 75 
b1681 |—,3-hydroxy-..... GiteOsSes bl 280 ne an: Aaeiondiwaplor! ION be Ube ieee les ceer-|hy ena an 5|sh|s i .|B102, 79 
pr (al) sh 
b1682 |—,—,amide....... C7HiNO2. See b1244.... . {137.13 ]1f (w) ZOU St Mier. Stara) aia eh ccoraca te ral Sia sacha ore 6/s|]s i |ehli B102, 82 
sh C82 i 
b1683 |—,—,—,N-phenyl . Salicylanilide. 213.23/nd or pl (w) TUG Oe cteseee reel [eA eR NTE 6|/s|6 6 |chli B10!, 269 
CisHuNO2. See b1244 
b1684 |—,—,,chloride...... Or ClOo. NEE D1 289 an cree ey LOO LOG et cid specie rece cals <-15 VI KS Ohl hee sean djd _lehl s B10!, 66 
b1685 |—,—, ethyl ester. . |CsHiOs. See b1239..........|166.18)/nd (bz-peth) |......... 238-40) Wa Sane 8 Keene ie come = | ERE n 
b1686 |—,—,methyl ester .|\CsHsOs. See b1239...... .|152.15|nd (w) 72.3 DROME Nem anranscale.ceny oii s s* |peth s* B10?2, 81 
17817 
b1687 |—,—nitrile....... 3-Cyanophenol. lort2ipra(alvorceth) ye 1Se wee iimcrs tac: ena ellis eaters y | v |ehl v B10, 141 
C7HsNO. See b1291 lf (w) 
b1688 |—,4-hydroxy-..... C7HeOs. See b1239.......... 138.12|pr WTA 5-5. Gul eee cac| eterno 3 atenreretecd 6 | vil] 6 .|CS2i B102, 88 
wh 
b1689 |—,—,amide....... 'CrH7NOsz. See b1244.........|1387.13)ud (w+1) G2 Ma Frnt wcte arial ertea cares raloed cicene eae ts 6/38 | 6 .|CS2i B102, 100 
sh chl i 
b1690 |—,—,—, N-phenyl . |CisHNO2. See b1244....... 213.24/pl or nd (w) ONS 2) wired tera ele anit | eget eee é|vié i jchli B10?, 257 


i ————————— 














For explanations, symbols and abbreviations see beginning of table. 






































PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 











: Solubility 
Mol. Cae m.p. b.p. mae 
No. Name Synonyms and Formula t form, color and Eyal vat Density np Ref. 
W's specific rotation other 
w | al |eth| ace} bz 
solvents 
+— | == | T 
Benzoic acid 
b1691 |—,—,butyl ester... /CiuHuOs. See b1239......... OAPI reserve cere e cme: BRHOF Ol csieee sale aoe eet retoro ene 5 #6 ee. Me aig teeeteerrcpeed lteom gees 
b1692 |—,— ethyl ester. .. |CoHiOs. See b1239.......... HGOIUS | etch cies 116 ZOT=Br PIS Bes | eee ere b|lviv -|CS2i lig 6 |B10?, 96 
chl 6 
b1693 |—,—,methyl ester ./|CsHsOs. See b1239.......... 152.14\nd (al) 131 BT OSBOE il dy cc cocdin bese eee Boe fie i lacsna earns B102, 95 
b1694 |—,—,nitrile.......]4-Cyanophenol. 119.12\lf (w) 113: Woden SL SHE 3 3: bee eee ane 6i/viv chl v B10?2, 101 
C7HsNO. See b1291 gh 
b1695 |—,—,propyl ester. .|CioHi2Os. See b1239......... 180.21|pr (eth) 06:2. 7 bes, rae 1.06304" [1.5050 | i |s*| 5 |...]...].......... B102, 97 
gh 
b1696 |—,4(a-hydroxy- = |CiszHi203. See b1239.. . |228.34|nd (w) WO4=5 Sy em sie |S donee mete aero shl viv chl 6 B10, 346 
benzyl)- to 6 
b1697 |—,2-hydroxy- CoH7BrOy. See b1239........ ZEON dashed acer etree LGES=9 — illiscae eden eel eicdee a eke i kate a oieracs t|viis . |B102, 64 
5-bromo-, acetate 
b1699 |—,2-hydroxy- Dithiosalicylic acid. 170.25/og-ye nd (peth) 46-50 =|... fee ee ee ele eee eee oats s |MeOHs_ |B102,78 
(dithio)- ee 
ae 
Sco 
b1700 |—,2-hydroxy- C7HsIO3. See b1239.........|264.02!nd (w) HOS=—O. OTN ih oterellie tie irae done eee é6/viv i |chli B102, 64 
3-iodo- sh 
b1701 |—,2-hydroxy- C7H sIOs. See b1239........./264.02|pl or nd (al) Op. Fs 473 Nall (RHP. etl ocean are (ort ee ae s|s8 .|B1O2, 65 
4-iodo- vn 
b1702 |—,2-hydroxy- C7HsI03. See b1239........./264.02/nd (w) F961) = Wa ee AM wee 5/v i |ehli B102, 65 
5-iodo- sh 
b1703 |—,3-hydroxy- C7HsIOs. See b1239......... 264.02|nd (chl) PESO) alae tell aire fee eer sles chl s* B10, 84 
2-iodo 
b1704 |—,3-hydroxy- C7HsIO3. See b1239........./264.02/nd (w) 226-8 ; | eptiaatonee leech vaalion vtoceete Bill Ve crcl eval ls ate tence B102, 84 
4-iodo- sh 
b1705 |—,4-hydroxy- CrHsIO3. See b1239......... 264.02/nd (w) UB WS lie sareveteee NETS lease s/s 63) ge Soe B102, 104 
2-iodo 
b1706 |—,4-hydroxy- C7HsIOsz. See b1239........./264.02/nd (w+4) PFS BALD isn tate oil eee Emilee ere stil viv & \ch) 6aas |B102, 104 
3-iodo lig i 
b1707 |—,5-hydroxy- C7HslOs. See b1239.........|264.02!nd (w) 1 S75 Ma | is s'|s|s5 . |B102, 84 
2-iodo 
b1708 |—,2-hydroxy- o-Thymotic acid. 194.23/nd (w) 127 BUD PO Petes = | a lke s .|B102, 170 
3-isopropyl- CuHuOs. See b1239 
6-methyl- | 
b1709 |—,2-hydroxy- CuHuOs. See b1239........./194,.23]/nd (w) iC) Aen uamcnic ea) rate eer ls Mie - al walls cede chem lbe cecueto we ate B10, 282 
5-isopropyl- 
3-methyl- 
b1710 |—,2-hydroxy- CuHuOs. See b1239......... LOSS 2 BRR legs acts de T8990. vacteccke msl evahe | overall scat nated actos seme B10?, 171 
5-isopropyl- 
4-methyl- 
b1711 |—,2-hydroxy- o-Carvacrotinic acid. .......|194,23/nd (w) 136 6lviv .|B10, 282 
6-isopropyl- CnuHuOs. See b1239 
3-methyl- | 
b1712 |—,4-hydroxy- p-Thymotic acid, 194.23)If (al) L5G re a AR eee lies, coo Sree te ate ae eiviv v |chl v B102, 171 
5-isopropyl- CnHuOs. See b1239........ 
2-methyl- 
b1713 |—,3-hydroxy- Isovanillic acid. 168,15)nd, pr, pl OO’ EW iccuaiaent sift cue Beare ll eeeeaiae Ree élviv .|B102, 261 
4-methoxy- CsHsOu. See b1239 sh 
b1714 |—,4-hydroxy- Vanillic acid. 168.15|nd (w) 210 Ca cat fa Te IE = B102, 261 
3-methoxy- CsHsO4. See b1239 
b1715 |—,—,ethyl ester. . . |CioH12O4. See b1239......... 196,.20|nd 44 POS is iis sacsllem ethno Fy || Peal ey: SPUR ln eee 
b1716 |—,—,methyl ester . |CoH1O4. See b1239,.........|182.18/nd 64 TRE? PO aos cake bese > on BE Tc. feel oo pebh 8 B10!, 189 
b1717 |—,2-hydroxy- Everninic acid. 182.18/nd (peth) 171-2 barely eee aie ave ee ae 6/v]6|v]| 6 jaaviig 6 |B102, 273 
4-methoxy- CoHwO1. See b1239 s' 
6-methyl- 
b1718 |—,—,methy] ester . |Sparassol. CioHwO4, See b1239)196.20|pr (w), BACs Ip iiaceas hha es ll entsac carol eitate eek oe) s|tviv MeOH s_s|B102, 273 
lf (MeOH) peth s 
chl y 
b1719 |—,2-hydroxy- 2,3-Cresotic acid, 152.15)nd (w) ROT ee ln 2 soto lost eee 3 eee ort é6/sis chl s B102, 131 
3-methyl CsHsOs. See b1239 sh 
b1720 |—,—,chloride..... CaHsClO:. See b1289......../170.60).............. (27-8 BT Pi ho tiena.c gelatine ah Pa bncectis ciliate .|B102, 132 
b1721 |—,2-hydroxy- CsHsOs. See b1239...... .|152,15)nd (w), pr (al), {177.8 MOD cme § Milla cisco eal heroeixeeee 6/s|v ./chl s B102, 137 
4-methyl pl (chl) 
b1722 |—,2-hydroxy- CsHaOsz. See b1239 152.15|nd (w) GARG Bile Siar a shox aysllareretetears eater eee Sache H chl s B102, 134 
5-methyl- CSci 
b1723 |—,2-hydroxy- CsHsOs. See b1239.......... 152,15)nd (w) 0 ¢: Seen eae ee eee eal nee cy meee oe OU ih Me chl s B102, 128 
6-methyl- sh 
b1724 |—,3-hydroxy- CsHs0s. See b1289.......... 152.15|/nd (w) EO = 619 irs scentcternel re Saisie | ee eeren ores Gi EV NeNall sar teveisl | eerentne evar B10, 214 
2-methyl- gh 
b1725 |—,3-hydroxy- CsHsOs. See b1239........../152.15/nd or pr (w) 208.5 BAD DP Wa aciemaaenods cant d5/si/s 5 |peth 6 B102, 140 
4-methyl- sh chl i 














For explanations, symbols and abbreviations see beginning of table. 
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| 
| Crystalline i Solubility 
No. Name | Synonyms and Formula Mol. | form, color and m.p. Pp. . 
wt. |specifie rotation °C °C ay ed other Heys 
w | al Jeth|ace| bz| solvents 
za! | iB . = | | 
Benzoic acid 
b1726 |—,3-hydroxy- CsHOs, See b1239..... ./152,15}nd (w) 210 sub BP ee Re ailleiall ahe .|B10, 227 
5-methyl- 
b1727 |—,4-hydroxy- CsHsOs. See b1239 .|152.15|nd (w+ 4) 177-8 236-7 6/s|s chl i B102, 127 
2-methyl- | sub s'| 8 
b1728 |—,4-hydroxy- CaHeOs, See'b1289.. -.c.6.. 152.15 nd (w+}4) Rest Wintec | iuiecavrs s'|s | 8 chl 8* B102, 133 
3-methyl- } | | 
b1729 |—,5-hydroxy- CsHsOs. See b1239 152,.15/nd or pr LSS ton llama Bsweculhsaitias, nailed b\/viJv chl 6 B10, 215 
2-methyl- | | 
b1730 |—,2-(hydroxy- CsHsOs. See b1239 152.15)nd 2S, Meh mL eleoacl ermal ne keen ERAS | i2a|\6 Billoo oc cine alte B10, 218 
methyl)- | | 
— |—,—, lactone . see Phthalide 
b1731 |—,2-hydroxy- CiHsNOs. See b1239 183.12 yesh nd (aa, DAS sO Nie csrageshon| teh earelnie pa liaeacmers 6lviv s |chls B102, 66 
3-nitro- | | w+1) 128-9 
(+w) 
b1732 —,2-hydroxy- i\C7HsNOs. See b1239. 183.12|nd (w or al) |232-3 ill) 2v 6 |jchlé6aas |B102, 66 
4-nitro- | va lig i 
b1733 |—,2-hydroxy- CiHsNOs. See b1239 .|183.12|/nd (w) 229-30 TsO OOO erecta 6 |v .|08 V B10?, 67 
5-nitro- gh 
b1734 |—,2-hydroxy- \C7HsNOs. See b1239 MURS Si papemmad | LIE «tects nettle en es ural ccats en wiecel ae aeons 6 ES eecell Sel Wome Buss aecnotoes, J1950, 
6-nitro- 2049 
b1736 |—,3-hydroxy- |\C7HsNOs. See b1239 .|183,12)pl or pr TOG — 1: a aro ure eal nia «vied ll eee cores 5 2a Rael Age aie (Sopa mic,: B10?, 84 
2-nitro- | (w+1) 
b1737 |—,3-hydroxy- \C7HsNOs. See b1239.. .|183,12 lf (w) F1Fe aey Hit eck ad SP |e, Speedo | rewrote ede 6 . |B102, 185 
4-nitro- | 
b1738 |—,3-hydroxy- \CiHsNOs. See b1239 .|183,12\ye lf or pl ROARK 0 ii Pe ren eens ec, |e ec ee s'|s |s . |B102, 85 
5-nitro- 
b1739 —,4-hydroxy- CriHsNOs. See b1239........ .|183,.12/nd or lf (w) CS Rl ae eee rete | tir i eR | et a te, OS vail viv .|B102, 106 
3-nitro- 
b1740 |—,5-hydroxy- |\C7HsNOs. See b1239......... 183.12|ye nd or pr FT era Nase od eas ae kt Jey emaciated Vi vv . |B10?, 85 
2-nitro- | (w+1) 
b1741 |—,2-hydroxy- C7iHeOsS. See b1239......... 218.18)pr (w+2) HOY Ce alte nce ara cotati ema: vivis .|aa 8 BLP, 231 
3-sulfo- | 
b1742 |—,2-hydroxy- CrMsOeS. Seeb1239).......... |218.18lhye nd (w-+2)” 1213; 180d Jiccc. ede cee cece wololy . |BLL, 232 
5-sulfo- (+2w) 
b1743 |—,3-hydroxy- GrHeOS. Seebl1239.... . 0... 218.18|/nd (w+1}) ZOS= WN eecreercalingte « etcenl| meevernuemes Va ve ed . |B11, 413 
4-sulfo- 
b1744 |—,3-hydroxy- CrH6O68. See b1239 ./218.18)nd (w+1) P20 Sener aioe ste canes ot etter Bi | eva y .|B1l, 413 
5 -sulfo- 
b1745 |—,4-hydroxy- CrH6OcS. See b1239........ .|218,18 nd or If (3 ents Sachem cae se (hfe . |B112, 235 
3-sulfo- 
b1746 |—,2-iodo-... . . |C7HsIOo. See b1239........ . |248.03)nd (w) 163 238 exp) \21240e7 sn. e eee Fea cil ts chi tee [coocyedl sinc Pens Co B92, 239 
| gh 
b1747 |—,—,,methy] ester .|\CsH7IO2z. See b1239...... SH DEL OC arated sincs ace hea) See tee sik eats DH i fac Un eee AAR S | PRI Or | nilleaeele ce isotetbcpea ret ee 5 CO 
167% 
b1748 |—,3-iodo-........|C7HsIO2. See b1239......... 248.03|mel pr i Ro] oar AO erica 8 || 8. cemetery sari eo 2 14 || Varlle Oui ete. ||) feet eke neearene B9?, 240 
b1749 |—,—,methy] ester . CsH7IOz. See b1239........ .|262.06\nd 54-5 PEO Wee aerenallle senha ers i os vi B9, 365 
149-5018 lig i 
b1750 |—,4-iodo-........ C7HsIOe. See b1239........./248.03|mel pr (dil al), |270 FLU 6 IRD asia eect AUR Sm Wea ec dri i Tacos . |B92, 240 
lf (sub) 
b1751 |—,—,methy] ester .|CsH7IO2. See b1239.........|262.06/nd (eth-al) WT: Bir oye bans, Aoeokerantllces ave achal -cenaen tine DA eal tall Oe Son ese noe can cen es B9, 367 
b1752 |—,2-iodo-3-nitro- |C7Hs4INOs. See b1239..... . . .|293.03)pr (w) Sipe ee Anas dodanie eee gh 8 Re ea .|B92, 278 
b1753 |—,2-iodo-4-ritro- |C7HsINOs. See b1239....... .|293.03|)pa ye nd (w) VAG 7) ae as age ts railtovahe cs qeacarell erie eticek 5 6 |CCh 6 B91, 166 
yh lig 6 
b1754 |—,4-iodo-2-nitro- |C7HsINOs. See b1239....... . |293.03|lf or pr (dil al) |192-3 |... 2... Jee eee fee eee aly|y Pid see eeonal iss so7d3 
b1755 |—,4-iodo-3-nitro- |C7HsINO«. See b1239........ 293.03\pr (al) DIB | 9 Mies eR a lnehicc so calls ever Tey [baweallicgrwsultate 2 lhised |feceaeeeaammedyananc B92, 278 
b1756 |—,5-iodo-3-nitro- |C7H«INO,. See b1239....... . |293.03|nd (al) 167 ls ceece teenies sis, cially arma AMA acl ree (Senate neo B9?, 278 
b1757 |—,2-iodoso-...... CiHsIOz. See b1239........ .|264.03\1f (w) D2S =O! oie ace eee elapse en, fyeal| ore cersip hens 6] 702 (6. . |B92, 239 
s* | sh 
b1758 |—,3-iodoso-...... C7HsIO3. See b1239......... 264.03\ye amor eo URN eeelspeh ta sed i eae ye orc | Me eatery d*| 5] 6 i |chli B9, 365 
b1759 |—,4-iodoso-..... .|CzHsIO;. See b1239......... 264.03 |amor YAN -{o EM an PoeRreseeers peer eR errors. NE eter Coll) hdl i |chli B9, 366 
b1760 |—,2-isopropyl-. . .|o-Cuminic acid. HGALZODrUGWOL DeLE)) OGs0s 9) Uineusee nan sle|pretaoetian-tllauetearaneainy Seve ys: peth s B9, 546 
CwHwO2. See b1239 sh 
b1761 |—,4-isopropyl-...|Cumic acid. p-Cuminie acid. |164.20)tcl (al) 116.5 BU Pleo ste co eystceay egereuerst nes re lls 8 4] lansie| egeo ears B9, 546 
CiwHw2O2. See b1239 
b1762 |—,2-mercapto-. . . |Thiosalicylic acid. 154,18\nd (w) 168-9 RUD MAB |b ac tice loom 5/s/s .jaaslig 6 |BLO2, 70 
C7H602S. See b1239 
b1763 |—,2-methoxy-... . |o-Anisic acid. 152.14|pl (w), fl (al) 101 ZOOS TONE teicher lle teas n ee Save s |chl v B10?, 39 
CsHsO3. See b1239 vh CCh s 
b1764 |—,—, amide. ..... .| CsHaNOz. See b1244........./151.17/nd (bz), pr TAS ie Ie lines eRe As Acaciictea|(Patenmeeceen 5 Vv .| v4 |sulf s B10?, 58 
(eth), lf (w) 
b1765 |—,—,chloride...... Csr OlO MS Ee DIU ZSO cate ties oC OOO ante d ath taste ee aro Were eaatunele ce Bee Oe OP lle centuries rua moe are Cs lullice tosllaaiellS Wiel leseallonin ore erro 33 UL aulitay 
14517 
b1766 |—,—,ethyl ester. . . |CoHiOs. See b1239......... 1 80:20] Mee peee toe .|246-872  /1.11249 [1.5224 | i | s |e |...|...].......0-- B102, 48 
135-622 

















For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 

















eh Crystalline a " - ee Solubility 
No. Name Synonyms and Formula re * | form, color and on ae Density np Ref. 
* |specific rotation other 
w | al |eth| ace} bz 
solvents 
Benzoic acid 
b1767 |—,—,methyl ester .|CoHwOs. See b1239.......... LGGIVS | Lye ieis oinaied ter eee is a eleregeit 228760 1.15717 De alee Ge tae Pel CS ey Corl ete a B102, 46 
129-3015 
b1768 |—,— nitrile. ...... CsHrNO. See b1291......... GB TSI AGO hewtsct 24.5 146% 1.10634" |........ Pees yal seal Nell eerceeree B102, 60 
b1769 |—,—,piperazinium |C2H2eN20c6. See b1239....... BGOM4B Ion snarertne oaks LOO Ba1 Bil Gi cu cnmenrcealtemaereanins Vreeraees $39 Vac Ih aX pil ey iosssf on ciel aveancss centeuerer meee eee 
salt 
b1770 |—,3-methoxy-... .|m-Anisic acid. 152.14|nd (w) 110 LO =D aE rion. c sacle peace roe Oi Sal BS iises| 8 CCl B102, 80 
CsHsOs. See b1239 gh chl v 
b1771 |—,—,chloride...... CsH7ClO2. See b1239........ 17.060) srocentngas ove ae Peete etc aeatiors DAB A700 ss yee ali eee ae he cesar suaxcgllet ral) areal came tsgeretl AoE On ph 40) 
123-515 
b1772 |—,—, ethyl ester. . . |CioHi2O3. See b1239......... TRO DON tera vote Daler ep rem onel BED =O Ose ele odie ee Da | ees | apie) (een B10?, 81 
1105 
b1773 |—,—,methyl ester .|CoHi003. See b1239.......... VOGT Sieve cvonsecatecssentauievellMatetalevaretord 286-3) ileastaciew ale soccer e UWS: Was-alerdliescl semanas Oa or 
121-410 
b1774 |—,— ,piperazinium |CaHeN2Oe. See b1239....... BOOTS I ere .ack reripanenees AS 7 Sdl® [EO cher And Sins Se oes cere FL lian) era) Preses| ore (ae cet |e Pav 
salt : 
b1775 |—,4-methoxy-... .|Anisic acid. 152.14|pr or nd (w) 185 TO—BO Ne tiara sane Saree ie] LW a Oe Akal & ORS B10?, 91 
CsHsO3. See b1239 gh 
b1776 |—,—,amide....... CsHaNOz. See b1244........./151.16 nd or pl (w) UBGS5 7.0 ZOD. 9. Ninvelerccatcienslopererecs elas Boy or 1 8 fa pall calles wanes hu ciel Oa 
b1777 |-—,—,butyl ester... |Ci2zHisO3s. See b1239......... ANS S26 Sie ore atenn cis te sPetone ll eevee cay fore 18340 L545 11 FLA IISB eS ye cilins «oils scl rarsicie 3 ayereaelt ed te Os 
b1778 |—,—,chloride..... . CsH7ClO2, See b1239........ 170.60 nd 24 262-35 degen elec eeine d | d+) 8°] 8 | Vl... 50. SEO ivr. 
gil 
b1779 |—,—,ethyl ester. .. |CioHi2Os. See b1239......... Toa se ap eRe Se 7-8 G02 7016 || saan aN ee eee T Vea. 18 | siciell on eee es AES TONTOB 
136-718 
b1780 |—,—,methyl ester .|CsHiO3s. See b1239.......... HEGAS ie iiecitss baa 49 25D. a Ulpcldamamelitvereete YB: |B ichoslssels erecta B102, 95 
b1781 |—,—,nitrile....... CsHiNO. See b1291......... 133.15'nd (w), lf (al) /|61-2 DA URE wall ee pice sal ee Pica oe tls A) gull Seer B102, 101 
106-88 gh 
b1782 |—,—,piperazinium |CaH2sN2Oc. See b1239....... SOO ANF ses ee cine enter Sh a | SAME eyed, Weak Reese IL Sar oa & | wad di ol - nalecwse accede 
salt 
b1783 |—,5-methoxy CisHOs. See b1239......... TA LDS e-em e erieeyasiss CRM Inigo soe | oh eetcie | Aan 2 cell eas: oth opiate al 8: eee ee B10}, 181 
2(4-methoxy- 
phenoxy)- 
b1784 |—,3-methoxy- Damascenine. 195.22|pr (al) 27-9 77 Ls lal Mees a eae i|}vf|v]...].../CSe v lig v/B141, 654 
2(methyl- CiwHisNOs. See b1239 oh chl v 
amino)-, methyl 
ester 
b1785 |—,2-methyl-..... o-Toluic acid 136.15|pr or nd (w) /107-8 = |258-971 + |1.06205 |1.512u5 | i | y|...|...|...lchls B9, 462 
CsHsO2. See b1239 ee 
b1786 |—,—,amide....... CsHeNO. See b1244......... 135.17|pl or nd (w) i Sa SO See ears ewe «ee 6|/v]|6 & |... canine acs BO, 465 
vh ae 
b1787 |—,—,2(4- CH3 BSO'S8Ois icc as cad Rn) IRS nererave aha arate re cere lltcnar eee arty ees lees Sane Me Caravah etek ne eee eee 
biphenylyl)-2- S 
oxoethyl ester €_Y—€_>—coemore—C_Y 
b1788 |—,—,chloride...... CsH7ClO, See b1239......... TBA GO| Sateen sae st atetel eles ear PN Cd ec eae SSR esa 5 Rs dl baal en ERS caren | i oye 
99-10012 
b1789 |—,— ethyl ester. ..|CioH2O2. See b1239......... EY Srcconeec <-10 221.3 OSS 4) |1.SO7ES Ai dalieat coulers | ope mes B9, 463 
b1790 |—,—,methyl ester .|CsHwO2. See b1239..........|150.18].............. <—50 21370 WOO Wee. we 7 oe ee a eed eet cae, oie oe B9, 463 
b1791 |—,— nitrile. ......|CsHiN. See b1291...........|117.15]...........00. —14 to 2057 = 0.99554" 1.52708 | i | o}o]...]...]........-. B92, 319 
—13 
b1792 |—,3-methyl-.... .|m-Toluic acid. 136.15)pr (w or al) 111-3 263 1.05442 /1.509 Oe OW tine scilbwmeeieetate B9, 475 
CsHgOx. See b1239 
b1793 |—,—,amide....... CsHsNO. See b1244......... 135.17|nd (eth) Re Nas We tre Ceca eters oS PST Bieear ees y B9, 477 
b1794 |—,—,anhydride....|CieHuOs. See b1239......... PPT ora PU TERRY “iE 70 SOLON ier Seis ce) cll cetera De PoeeeW iste | We TORICY: BO! 324 
b1795 |—,—,2(4- BOSIBO |e sAarces coe 186.6 |S AR 2. eee eos aed ces ee arse crac cones |e ay 
biphenylyl)-2- CHs ae 
oxoethyl ester ZA 
Q-Q- eon 
b1796 |—,—,chloride...... CsHiClO, See b1239......... UBALBOl se sem cwins ve ~25 eng ee PO ek d jd] |...|...|........-.|B9%, 324 
| 20 
b1797 |—,—,ethy] ester. .. |CioHi2O2. See b1239......... LEAF 2D sataricon tad aiepeor ce 226.4 1.08013 [1.505% | a fe |e d..t. fcc. e B9, 476 
b1798 |—,—,methy] ester . |CoH1002. See b1239.......... ESO VUE ieee reravs's-s:3- abn 'allfare: sarscers ies 221788 OB CU Ai ores ie Hela iegtoell ater [Pract veccress anrscene B92, 324 
b1799 |—,—nitrile....... CsHiN. See b1291........... 17 TG han IR, so —23 21379 MOSIGS lec oess Hult cow |eod hs... seal erst een B92, 325 
5h 
b1800 |—,4-methyl-..... ee, a at 136,15}nd (w) 179-80 BEER n esntsna's cnuvd eet encviee i |}v]vjJ...|...J/MeOH v_ |B9, 483 
8 2 5h 
b1801 |—,—,amide....... CsHyNO. See b1244........./185.17|/nd or pl(w) [165 ~—Ss|....... cece ee ee elec eee eee aiviyv Mba B9, 486 
yh 
b1802 |—,—,anhydride.~..|CisHuOs. See b1239......... 254.27\lf (MeOH), OB) oo | Recrsve geet Mica caleeiereitiarac anes B92,329 
nd (al) 8] Kec (aloes Oe fio ai an cee ; 









































For explanations, symbols and abbreviations see beginning of table. 
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Crystalline Solubility 
No. Name Synonyms and Formula wt. | form, color and ce ae Density np Ref. 
specific rotation other 
w | al jeth|ace| bz 
salle 3 | | - solvents | 
Benzoic acid 
b1803 |—,—,2(4- SSO GON eet cs ae erat Ut ome aces sul A Paereartenriee) cout Tete Carkedy (cs cecil PaO erie (tc, can eRe Kea MR hate OC 
biphenyly])-2- See —cocmo th, 
oxoethyl ester 2 = : oer = 
b1804 |—,—,chloride...... CeHrClO. See b1239.........|154.60].............. —2 GAS OBN Gans [GRE A] d4 |... [...[o..[eenetan ee. (B98) 820 
b1805 |—,—,ethyl ester... |CioHiO2. See b1239......... GP LOT I Aisi siaeniesen Saree 235.5700 1.024°° 1.508918 | i | © | © -| BY, 484 
b1806 |—,—,methy] ester .|C»HiO2. See b1239.......... POS al tees sits creat 33.2 217 pasos) abet area reece allel eal sec aicee.n < B9, 484 
b1807 |—,—nitrile....... CeHiN. See b1291.........../117,.14|nd (al) 29.5 ralraico~™ eral leneares » ilvlv .|B92, 330 
b1808 |—,—,piperazinium |CoH2sN20q. See b1239...... ./358.42].............. OSs | he el|\ice rerevatatacte eter cereal |p teehars shee SNP OPA 6.) |(5 toil a ahare tebe a eral ate aioe 
salt 
b1809 |—,2(methyl- CsHsNOz:. See b1239........ ./151.17)1f (al or lig) LGN Pe Me teat shite; tah] etegencateanellenupayaitr exes 6|/vjiv v |chl v B142, 212 
amino)- ligs 
b1810 |--,—,ethy ester. ..|CioHsNO:z. See b1239......... WASHER Iain ch GRR One res 39 ZO G00 led ME teh ort casi leet i v oa . |B142, 213 
141-315 
b1811 |—,—,methy] ester. .|CsHi.NO2. See b1239........ UGG LOO ote cuasane es ciiana tise .18.5-9.5 |255760 1.167 1.583912 i|s/s .|B142, 212 
130-118 
b1812 |—,3(methyl- CsHoNOsz. See b1239........./151.16|pl (peth) 1K Y (vei RS earn! ire ce mene a LS oeWeall) v |ehl v B14, 391 
amino)- bh lig i ; 
b1813 |—,—,methy] ester . |CsHiuNO2. See b1239........ WOS TO eo ht ras cee WoT, aoe litera aleceee rite ec ncme ie | ree ee Biel (eye cet pes B14, 392 
b1814 |—,4(methyl- CsHsNOz. See b1239.........|151.16)/ud (bz or w) EOS Ne lpaavet- ara eerste Gyacuneceats vAl viv gh |........../B142, 259 
amino)- 
b1815 |—,—,methy]l ester .| CsHuNOs. See b1239........ TOBAGO CaucebOor lig); FO566 Welw amis nileniuins cceriety dies. mes D8 eee eeeeet | letters | tetecatenser ered B14), 571 
b1816 |—,3(3-methyl m-Isoamyloxybenzoic acid. OR LOI minus carnage TAO | toresrepeds aicalapemeacacterletecd amie 7) .|B101, 64 
butoxy)- Ci2HieOs. See b1239 gh 
b1817 |—,4(3-methyl- p-Isoamyloxybenzoic acid. 208.26|nd MAI Dee 8 Wiehe siersrsuscoMalatsereesiaell hr steeskacapne .|B10!, 70 
butoxy)- Ciw2HieOs. See b1239 
b1818 |—,—,chloride..... .|CizHisClO2. See b1239....... DAS OE yo tal iin RAE ie 456 SO Bae bi cated tr ol lint AOE Lateral ataeed | ertecel | aeeancteseder heen B10!, 77 
b1819 |—,3,4-methyl- ‘Piperonylic acid. HGGi1S) aoccnee eae 229 SUD hebben alanvorreae Delos ao chl i BL’, 292 
enedioxy- CsHeOx. See b1239 
b1820 |—,—,chloride..... |CsHsClOs. See b1239........|184.58).....--....... 80 T5628 og Alesctecnenscns' | crecccsteuecs ie Maree a noe .|B19, 270 
b1821 |—,—,ethyl ester. . .|CioHi0O«. See b1239......... PQA le ie ceerate i ayacsie ars 18.5 lao sin lot Aototchal Ot oe abe Sa Os sae 2 peth v B192, 293 
164-5" 
b1822 |——,methy] ester. .|CsHsOu. See b1239.......... WEOSG) rarer eee 53 DIOS Wnestanceleaemuan eaters viv peth v B192, 293 
CCh v 
b1823 |—,2-methyl-4- CsHeN2O2. See b1291........ 162.15\lf (sub) 100 BUDGE ditches: cheval tame raters oh} 6 Vv v |chl v B91, 188 
nitro-, nitrile 
(colorless) 
b1824 |—,—,—, (yellow) . ..|\CsHeN2O2. See b1291........ 162.15/ye nd (al) US e lansteve ce tprarced|eeceencyare oh wtekemce ects 6h | 6 |...] v | v |ehl v B9!, 188 
b1825 |—,2-methyl-5- CeHsN2O2. See b1291........ 162.15|nd (al) 105 dF GSU | les, eee ae ben EPR gh} vAl v |v |v |chlv B92, 323 
nitro-, nitrile 
b1826 |—,2-methyl-6- CsHeN202. See b1291........ 162.15|pl (al) Uo iicrries secscua'lfs tex teenies’ |enretereletnus s os 8 B92, 323 
nitro-, nitrile 
b1827 |—,3-methyl-2- CsHeN2O2. See b1291........ 162.15\|nd (al) 12 RN | lecemstenecte tear | (oer omnes) gh . |B91, 191 
nitro-, nitrile 
b1828 |—,3-methyl-4- CsHeN2O2. See b1291........ 162.15|pr (al), nd BON Mieka trees xe |lsetcoreard | aetesic ts SOG Bd lege eared | orcad case keamr omer B91, 192 
nitro-, nitrile 
b1829 |—,3-methyl-5- CsHsN202. See b1291........ 162.15\nd (lig) 1455 peal |exatn at ereraoehl eaeteaees revere: lange tee ease [tokers 8 lig s* B9!, 192 
nitro-, nitrile 
b1830 |—,4-methyl-2- CsHeN202. See b1291........ 162.15|nd (w) OO=TOLS Wi loc atacrr esi letyersiscal et aes sh |v v |chl v B92, 334 
nitro-, nitrile lig 6 
b1831 |—,4-methyl-3- CsHeN2O2. See b1291........|162.15)ye nd (w) 107-8 by ew egal es FaSewenc Pasianyintac s|s|vifv|v |chlv B92, 334 
nitro-, nitrile 
b1832 |—,5-methyl-2- CsHeN2O02 See b1291........ 162.15|nd (al) O2=2)  iiasewetd s dalliteeantca a |teaieare ee val v v jaav B91, 192 
nitro-, nitrile 
b1833 |—,4(3-methyl-3- |p-Isoamylbenzoic acid. PAs; © lle elena curtieih Feo 84 Meee | | bats mi O log amcned 5/8 6 lige enn 
pentyl)- CisHisO2. See b1239 
b1834 |—,2(1-naphth- CisHwOs. See b1239......... TOO ae tal vta eee RSE. | NN etetet ected au lyixe ae «sa heduie vaca aly v |chl s E12B, 
oyl)- 3614 
b1835 |-—,2(2-naphth- CisHwOs. See b1239.........|276.29|nd (to) TOS Weise byavers ell le nieso 50-3 .|08 Vv E12B, 
| oyl)- aa v 3621 
b1836 |—,2-nitro-......./C7HsNO«. See b1239......... 167.12|tcl nd (w) TAG — Be Wt inesessrecitaa isl oeeiate eee | siahatounrsoe Pa baat Seo 6 |chl 6 lig 6 |B92, 242 
b1837 |—,—,amide....... C7H6N203. See b1244........ 166.14\nd (dil al) 176.6 BING) Nace AMM AY eee sare) ohevag vues s*|s|s crs | oeeremeet onc | DA 2AG 
b1838 |—,—,—, N-pheny] -, |CisHioN2O3. See b1244 ......, .|242.24/nd (al or bz) BBD 8 I Noles ecciee axel aes: o! sy oll genous aon) iu ove lcd s |chl s lig 6 |B122, 153 
b1839 |—,—,azide........ C7HaNiOs. See b1239........ 192.13|pr (eth) BEB lek SREY allen ava ctr (eee a. Ae leosealae v |chl v B9, 376 
b1840 |—,—,ethyl ester. ..|CoH»NOu. See b1239........ .{195.18/tel 30 TOI S: Pee allieitevecsgceuc/| = feet tray hog: alters! chsdel| Slorapetanibusiese) | EDO teReaO: 
b1841 |—,—,hydrazide....|C7H7N2Os. See b1239........ 181.15]ye-br pr (w) Be tl poke Syeid a Fite toda tte peo eA s/s/i i |chli B92, 246 
b1842 |—,—,methyl ester. .|CsH7NO«. See b1239........ . 181,15)... ..-........ --13 D7 Bien lice ollie cans sees i | sis s |MeOHs_ | B92, 244 
176% chl s 
b1843 |—,—,nitrile......./C7HsN2O2. See b1291........ 148,12/nd (w or aa) 109.5 SUD em teen: aitversh Rabies eaebes COWS | ee Wie .|CChi, aa s |B92, 246 
sh C82, 
peth 6 
chl v 
b1844 |—,3-nitro-....... Cr7HsNO,. See b1239.........|167.12/mcl pr (w) eS ee Moree 1.49477 Nea 56|/vivif...| 6 |ehls B92, 247 
RR EE ——————EEE—E—E——E—E—E— EE Ee EE ee EES EEE 


For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


No. 











. Solubility 
Mol. Crystalline m.p. b.p. - = 
Name Synonyms and Formula a form, color and °C °C Density np Ref. 
specific rotation malta tlechineeltbe other 
= L solvents 
“I IF 
Benzoic acid 
—,—,amide....... CrHeN 203. See b1244........ 166.14|/ye mel nd (w) |142.7 SIO=5' 70, CUSAE A aelicpek nae s*| 8s | 8 ow al tte oe eee B92, 252 
—,—,—,N-phenyl-. |CisHioN20s. See b1244....... 242.24/1f (w or al) 153-4 BLD Ble bert tilaeam ccc i|ls/s Salata B12?, 153 
—,—,azide........ C7HiNiOs. See b1239........ 192.13/lf (dil al) 6S sh acieeevethleanbeee celles sous eval ay, Vv jaav B9, 338 
—,—,chloride...... C7HiCINOs. See b1239....... 185.57 \ye 35 PUE=SMD Wilfewiess oie aia.» eleheeaear G's evil .0)|n2.24| ener tree B92, 252 
154-518 
—,—,ethyl ester... |\CoH»sNO,. See b1239........ .|195.18}mel pr 47 OG—B finance ah ele re oe eek tet fale WB gia! ery) een! be Ae nt oe B92, 240 
15619 
—,—,hydrazide....|C7H7NsOz. See b1239........ 181.15|nd (w) FRO RR ah tad arena ie onatattrs A vil yr]... ik is'amtentatese'p = SO OG 
—,—,methyl ester. .|CsHiNO,. See b1239......... |181.15 nd 78 ED. aw Werorcuspierall erences i | 6] 6/]...].../MeOH 6 |B92, 248 
—,— nitrile....... C7HiN2O2. See b1239........ 148,.12;nd (w) 117 subs iw BIE aaa '5.4)| eee oe st|v'| vy | v | 84 lpeth i aa v|B92, 254 
—denitro-....... CrHsNO,, See b1244........ ./167.12|mel If (w) 242 sub 150 gan eee eser i| 6 s | 6 |chl 6 B92, 256 
sh C82 6 
—,—,amide......, C7HeN2Os. See b1244........ 166.14|nd (w) 010) 1 IG sarees Sy Bh |5-5 RE Ae cy aoe Oy eed te eed ree ee ee B92, 271 
—,—,N-phenyl- .. .|CisHioN2Os. See b1239 ..... . |242.24 lf (eth) B16, RRR atl S atonevenie Alleratenatne are ey ye | Vee) BA nets B12?, 153 
—,—,butyl ester. . .|CuHisNO«. See b1239........ 223.23 nd 35.3 TAT ee | te creeactog| eae ser ee ..|8*| v Vv . |B92, 259 
—,—,chloride...... C7HiCINOs. See b1239...... »|185.57|nd (lig) 75 POQ—Zi one cites wile reaeetere 8s acne leer eee B92, 270 
—,— ethyl ester... |\CoH»sNOu. See b1239......... 195,18 tel lf (al) BOLE Nev aeetatapatere oilesv=\cressisias cers varagansye Totals ey (er . |B92, 258 
—,—,hydrazide....|C7H7N20s. See b1239........ 181.15) yesh nd (w) 072) W Gam pete cath ed Pe Nee | |Satye te oh | Oh] i i |chli B92, 274 
—,—,methy] ester. .|CsH7NOu. See b1239.........|181.15/ye mel lf Gita DT Pe eS emcee, o, decal casera an ijs|s .|chl 8 B92, 258 
—,— nitrile....... C7HiN2O2. See b1291........ 14S. I2F (al), nd: (bz) SFB Pe nos vilere ool one 6/6 ch] s B92, 273 
e sh | gh aas 
—,—,2,2,2-tri- CoH7ClaOz, See b1239........ |253.51]/pr (al) FS ll eS Si satis toscalf im calfeise'oe/ ate, af [St pn cotcn) ayaa tte eee pea eel | aceon eel esicich Ra roa eee ran] oe 
chloroethyl ester 
—,2-nitroso-.....|C7HsNOs. See b1239.........|151.12/(al or aa) 210d" RP alts oe orci sae ae ) i Vv jaa é B92, 241 
— 3-nitroso-... .....|C7HsNOs,,See b1289........-.|15192). 0 2005. s ee ene 280d) eit or ale ai suarsall a igereunteaes 8 | 6 Ollie B9, 369 
—,4-nitroso-..... C7HsNOs. See b1239.........|151.12]ye DRO |, Ere ead eet cectenet iota amereren si | 6 5 laa db B92, 242 
—,A-octyl-........ CisH22O2. See b1239......... 234.34 If (al) oT | RAC ee ae | | secur mena sh a eee B9, 571 
—,pentachloro-. .|C7HClsO2. See b1239........ 294.35\nd or pl (bz QOS ~ ew sgictuscoslirortnice Satta v .|to v B91, 142 
or dil aa) aav 
—,—,chloride...... CiCleO. See b1239........... 312.80|pl (al) SE banat va teceied ledlicaakeogsebaretell bucactia eceae .. [vr MeOH v* 
—,pentamethyl-.. |CisHisO2. See b1239......... 192.26|/nd (w), pl 210.5 BUDO dn Soe eee eee i | v4 . |B9, 569 
(dil al) | 
—,perm-........... Perbenzoic acid, 138.12|mcel 42 OT —TTOR RS cate cu sere oe are Fl ayo chl s B92, 157 
CeHsCOOOH | oA 
—,2-phenoxy-... . |CisHi003. See b1239......... 214.22|fl (dil al) 113-4 Kis nn Speier ae, eee ee i ea ea chl s B102, 40 
5h 
—phenyl-«,/.......,...|6ce Biphenylearhboxylic acid). of ci%, |i cio aes o's ws cl eae © aoa ealnets Merce See. |. vefoeede sete cede ns piel tata sete 
—,2(phenyl- CishiwNOz, See DI239" 4. elocetie Dd or pr(al) |P8sd) | aecwxce cle csv au e cle ecawe ne i |v*) 8 ]...] . |B14?, 213 
amino)- 5h | 
—,2-phosphono-. .|C7H7OsP. See b1239......... 202.10)nd (w or al) De (hei ee ay Sag || gece Wl Sees ..|B16, 820 
—,2-propyl....... CioHi202. See b1239......... 164.21 /lf (dil al) 58 01cm A [ied Bk ale | REIS oe ry Wee les «Kd beers west ESOS ARGS 
—,4-propyl-...... CioHi2O2. See b1239......... 164.21|pr or lf (w) BAG) Wena noe emaie ck cae ones sates IvAl viv v |CS: v lig s |B9, 545 
chl v 
—,3(1-semicarb- |Cryogenine. CsHioNsQo. ROS rc taecrnyerors an 1 Wy (pS (NSO hf! Sy | I Sc Lies le hs .|chl s B152, 297 
azido)-, amide See b1239 
— ,«-sulfamido-.,.|see Benzoic acid, x-sulfo-, 
a-amide (x =2,3,4) 
—,2-sulfo-....... . |o-Carboxybenzenesulfonic 202.19|nd (w+3) te Te ie | AS © ay RS ese | viv . |BLIL, 215 
acid, C7H6OsS. See b1239 70 
(+3w) 
—,—,l-amide......|C7vHiNOuS. See b1244....... .|201.20|pr(w+1) ROGSR. Mic uate eae eee Tew Te a . |B11, 215 
—,—,2-amide...... o-Sulfamylbenzoic acid. 201.20|pl or nd (w) EDs ey” ererctaye taser c dnroeeteieenes roll eaten cee Vial Vewietee cian eeeree ere BLL, 216 
CiHiNOS. See b1239 
—,—,anhydride co 184,17|pl or pr (bz) 129.5 BSSRGR WSN ire Uenileatentes i 8 s ichls B192, 137 
(endo) i hy 3 
eee 
802 
—,— imide,...... . see Saccharine 
—,—nitrile....... CrHsNO38, See b1291....... .|183.19]nd (w) > 7! A A] Se Pema, a ak s}|s | 8 ..{ehl 6 B11, 372 
— Se SLO 6 iy onl OTLEOESs SEO DL 2G oven [SOD DOs 6s 200s cree nnn RATT Wau cemneraserole Wen em ererel he nit ame meters viédlv 4 Denhie nett Oe B11, 217 
98(+w) 
—,—,3-amide...... m-Sulfamylbenzoic acid. 201.20}pl (w) BAG). SEB are Vee aculleme Aiea ts | Caietmeeierc skis | 6 . |BLL, 218 
CiHiNOsS. See b1239 5 
—,—,3-chloride... . |C7HsClOuws. See b1239...... .|220.64/pr (bz) tI |r Sey | dA} ds] os Beil. Rea BLL, 218 
—,— dichloride... .|CzHiCleOsS See b1239....... 289 O8lls antes aaeane 20.4 LESSEE NS eta lan ants oh [airetat [eee . |B11, 386 
—,4-sulfo-........ CrH6OsS. See b1239......... 202.11/nd (w+3) BOO-OO MRT Wee sare kles bs cee ee ba aS nL (A Pn saa ee B11, 218 
94 
. (+3w) 
—,—,4-amide...... p-Sulfamylbenzoic acid, 201.20/pr or fl (w) BBO em We, Se aed «mnie eee L i} wees i . |/B112, 219 
CrHiNOw, See b1239 gh 
—,—,4-chloride. vee CriHsClo.S, See b1239....... 220.64\nd (ace) |......... 230-6") 1 ony oa acrdie am enacts di |d4}...} 8 .|to 8 B1L, 219 
—,2,3,4,5-tetra-  |CrHzChOr. See b1239........|259.92|Ind (al) suc eee efe cee ce ceclecececcaleccceee. slvlv .|B9, 346 
chloro- 
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For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


a 











Mol Crystalline EA b Solubility 
No. Name Synonyms and Formula re form, color and ace ae Density np Ref. 
* |specifie rotation other 
w | al |eth| ace} bz 
solvents 
+ _ ~ + — + 
Benzoic acid 
b1890 |—,2,3,4,5-tetra- |C7HsOs. See b1239........../186.12!pr toe a icy AG OO | OT Re v .|C50, 
hydroxy- 14644 
— |—,2(3,4,5,6-tetra- |see Gallin 
hydroxy- 
xanthyl)- 
b1891 |—,thiolo-......../CesHsC(:O)SH............../138.19lye pl (aa) 24 Gy) (alle Kishticuieae le os @etesed ijviyv . |CS2 v B92, 286 
0s 8 
b1892 |—,thiono-, amide, |CsHsCSNHCéHs............ 213.29|ye pl or pr 102 i aes lect se S's ceil loitoxaiete nee eval s’ |chl s lig 6 /B12?, 154 
N-phenyl- 
b1893 |—,2(2-toluyl)... . .|CisHi20s. See b1239......... 240.25 nd (w+1) OOS 2 PadlG Sh ac rectsieow usta: haw il acter ert a s |s'| 8 .|MeOH 8_ |B102, 524 
84(+w) 
b1894 |—,2(3-toluyl)-... .|CisHi203. See b1239......... 240.25|nd (w+1) VO2 A Dell te ce etiie Oletire enn ore | ern GP lexefell enatell tot olss] exer Pec eye B102, 524 
b1895 |—,2(4-toluyl)-... .|\CisHiOs. See b1239......... 240.25'pr (w+), ESE RR a. Sema ee counter nl bin nbereare 5h | v |v flv |v |to v4 B102, 525 
nd (al) 
b1896 |—,—,methyl ester. . |CicH14O3. See b1239......... 254.27|pl (MeOH) BOP Pi ges SB Saha os ut uethamere tebe reste || Ohond any tees Vv Wee atewravenuevee B10, 759 
b1897 |—,4(2-toluyl)-... .|CisHiOs. See b1239........./240.25)...........00. Ug ilnnnenueerernan|| Minter avers | eisnaranarntce gallo od eel arena | SSS B102, 527 
b1898 |—,4(4-toluyl)-.. . .|\CisHi2.03. See b1239........ .|240.25/nd D2B we \ Riles, hy phatbew|foteer seiscocevaiel nya laeteee eke Ail vi...| v | 6 jehl é B102, 528 
DLSOS an ae E NINE TIM | Ong NAO gs See DT ASO + fra) a i <| LOT 1LOlat ws ccs) cigs ccusils pena gasyae'|eaneu «thar alleuecene [see epieg ts Ae haf ae Uae 8 eal bese cl (Hae spepnce sc B14, 455 
b1900 |—,3}4,5-triamino-|C7HyNsO2. See b1289............ (167.16 nd (w+) da ees lewwacbece|eceocweslesneners sh} i] i B14, 455 
b1901 |—,2,3,4-tribromo-|C7HsBrsO2. See b1239....... ./358.85 nd (bz) LOT be 9 er ass cits [telat re os st otl| mraralvett os, SS) eee B91, 147 
b1902 |—,2,3,5-tribromo-|C7HsBrsOz. See b1239....... .|358.85 nd (al) BOSH Pi Rearend te rene ay nietevct ox ayer ail ea eens ete i |jv'| viv B91, 147 
b1903 |—,2,4,5-tribromo-/C7HsBriO». See b1239........ 358.85|nd (al or bz) NOG) pill esvgs eehusuate tages teens aah ategtital euecohs i | s* B91, 147 
b1904 |—,2,4,6-tribromo- C7HsBrsO2. See b1239........ 358.85|pr (w) EGE S| Ver, ok oe rhea iipate te tassel te ae een ete 6/8 B92, 238 
b1905 |—,3,4,5-tribromo- C7HsBrsQ2 See b1239......... 358.85|nd (bz) ZED I Rh> Bretsivteceiltotey ones wake (tans Rearend i) its B91, 148 
b1906 |—,2,3,4-trichloro- C7HsClsO:. See b1239....... .|225.47/nd (w) STR) i Seay acres ae yoiaseslll pst oars) sy nfadlly casieomcarte et ISR EP IPOD hs tart fGarheall Ammizeccicene B9, 345 
b1907 — 2,3,5-trichloro- C7HsClsO>. See b1239....... .|225.47|nd (w) GS Ne erene oiaceell ilspe cant stared (eis acetal sets i aes os 8 B9, 345 
b1908 |—,2,3,6-trichloro-|C7H3Cls:O2. See b1239......../225.47]...........00. A634: CPE eerie AW) «i acorn ol | Se oee aeter 6 8 . |B9, 345 
yh 
b1909 |—,2,4,5-trichloro- C7HsClsO2. See b1239....... .|225.47|nd (w) 163 ee wrecatrecsy| antontits eee orate sieeriee BP Se eS || tecse Ite talay queers ee B91, 141 
i 
b1910 |—,2,4,6-trichloro-|C7HsClsO2. See b1239....... .|225.47|nd (w) GE erste terete eg sate detroit nes bh | yh} v |...]...Jehl v B9, 345 
b1911 |—,3,4,5-trichloro-|CzHsClsO2. See b1239....... .|225.47 nd (dil al) QT Weyer c metas aie We Leveter sce’ lle orouniarays| *}s |s |s|s |CSes B92, 230 
Hi 
b1912 |—,2,3,5-triiodo- . . |\C7HsIsO2. See b1239......... 499.83'pr (al) D246 3s Tle arasnete coral learns) a cellvxs cuts rueneas i |v'lv | [WIE Ne arson ene ceo) Ss eee LOO. 
b1913 |—,2,4,5-triiodo- .. C7HsIs02. See b1239......... 499.83 nd (al) a Wires s'g Syauwas [Riche cyscourgst leas ais frais i | | 6 i . |B91, 150 
b1914 |—,3,4,5-triodo-. . .|C7HalsO2. See b1239......... 499.83 pr (al) PES ee ae Wererccnete part ale auastiete ane | are avaaaeer vt | ss en | rsa | esa | sree B9, 367 
b1915 |—,2,3,4-tri- C7HeOs. Seebil239. . was 170.12 nd (w) OTB lene cielo eel (tov ans or os asa prpuec es geri 6s |).8 . |B102, 331 
hydroxy- 
b1916 |—,—,ethyl ester. .. |CoH100s. See b1239.......... 198.17) (w+1) MOOT 9 Wecast cok gaa ee atareaieosen silvilv .|B10, 467 
86(+w) i 
b1917 |—,—,methy] ester. . |CsHsOs. See b1239.......... 184.14. nd (w+23) eS Cy flea (OTRO Aas Sica cure ee Se BPP ics ethics esas Doster are meres B10, 466 
b1918 |—,2 ,4,5-tri- CrAeOs: See DI2Z9. na a. 170.12\nd (w+3) Pair io%0 Rs UB) les reel citi lusty Sacetey ch Careers, een vil v . |B102, 334 
hydroxy- 
b1919 |—,2,4,6-tri- C7H6Os. See b1239........../170.12|(w+1) TOO. Wetees ces vausie clilteuateccrsestar-allferysatens evare s'| s |v i -|B10°, 334 
hydroxy- 6 
b1920 |—,—,ethy] ester... |CoH100s. See b1239..........|198.17|pr or nd (W+1)]129 fn lene ee ee lee eee eee st | v |v .| v4 |lig 6 B10!, 236 
b1921 |—,—,methy] ester. .|CsHsOs. See b1239........../184.14|............5. ZAG © We vececers a's vilaitonocatal iio wievecrs éiviv 56 |CCh 5 B10, 469 
b1922 |—,3,4,5-tri- Gallic acid. C7HsOc. 188.14|pr (w+1) OBSde Vile sausvsg eres 1.694; spies weed vil v s | i |chli B102, 335 
hydroxy- See b1239 6 
b1923 |—,—, amide. ..... .|C7H7NOu. See b1244.........|169.13)/1f (w+1}4) DAA — Od We A Nese ocr ete ai evcdsiatnusl aie eeaeuee orate sh| s chl s B102, 346 
6 aa s 
b1924 |—,—,—,N-phenyl-. |CisHiuNO«. See b1244........|245.24|lf (w4+1),nd (207 = wn ee ee fee ee eee feee eee, vil 8s i |ehli B122, 263 
(w+2) i aas 
b1926 |—,—,, ethyl ester. . . |CsH100s. See b1239.......... TOSs7 | taclipn (Wasa) LOS a yyy ilies el pce ws celeste ar acl (or aleekaite at s'|s|s chl 5 B102, 343 
nd (chl) 5 
b1927 |—,—,isopropyl CioHi2Os. See b1239......... 725 CHU reek er Cen cerea TSH Wi pereicndvexeval te iatanieen eepllin aren agausre g Tih ttle i |chl s* B102, 343 
ester 
b1928 |—,—,methy] ester. .|CsHsOs. See b1239.......... UO manne aanedts OF We Sis pak eli abomala meg onas tueawtor d5]v MeOH v* |B102, 342 
b1929 |—,—,propy] ester. .|CioHi2Os. See b1239......... 212.21\nd (w) TPS cho bea aioab ann sonbectateeee 5 . |B102, 343 
gh 
b1930 |—,2,3,4-tri- CwH1Os. See b1239......... i 02 | peeneeereeee TCV Miia oltre ietrceel lat speed Al Meri s|s|s . .|B102, 332 
methoxy- 
b1931 |—,2,4,5-tri- Asaronic acid. 212,21\nd (al) 144 UO Ma Ncanaccraie lleavecee Orne st | s s jligs B10, 334 
methoxy- CwH12Os. See b1239 i 
b1932 |—,3,4,5-tri- CiwH20s. See b1239......... 212.21|mcl nd (w) 166-8 BOs Nes ates aia cyarel egetesucem, ye é6/viv .|ehl v B102, 340 
methoxy- 
b1933 |—,2,3,4-tri- Prehnitilic acid. 164.21 |pr (al) C745 Umm lteretc eeerereinie ce ere cl leche tecero gh | sh | gh}... . |B9, 552 
methyl- CwH 202. See b1239 
b1934 |—,2,3,5-tri- y-Isodurilic acid. 164.21|pl (lig) +O fale Malis ehcp lt Be eee eta Fal as Um ih cae are B9, 552 
methyl CiHi2O02. See b1239 
b1935 |—,2,3,6-tri- CiwHwO2. See b1239......... MGS SUlimdu(wiorpothy iL Osie me Nercnsretareuceharttsce sca lsrryesevenssces Bol BWR ak iron ecersteieserieaees B9, 552 
methyl- 
b1936 |—,2,4,5-tri- Durilic acid. 164.21/nd (bz) 15 2=—3 ae ses gerers car | uct arensve tel] sk chevacerecens el viv Ch reese ies B92, 361 
methyl- CioHi202. See b1239 
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For explanations, symbols and abbreviations see beginning of table. 
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: Solubility 
Mol Crystalline A i = 
No. Name Synonyms and Formula a * | form, color and oC yal Density np / Ref. 
* |specifie rotation other 
w | al Jeth| ace} bz 
| i} solvents 
t 
Benzoic acid 
b1937 |—,2,4,6-tri- B-Isodurilic acid. Mesitylene |164.21|pr (lig) T55~— - |. cele og Sai eee o's its) os .|ehl s B9, 553 
methyl- eso-carboxylic acid. 
CioH1202. See b1239 
b1938 |—,—,chloride..... Mesiloy] chloride SZ 2OB act. hoe teats seer tonreal | Peemecn ee ars 134-60 eye sch eciics wee acs . |B91, 360 
CwHuClo. See b1239 
b1939 |—,3,4,5-tri- CiwH1202. See b1239......... 164.21|nd (w) D5 Go Gee || Sa Ree Nee. 28 alee ee als] s8 .|B9, 554 
methyl- i 
b1940 |—,2,3,6-trinitro-..|C7HsN3Os. See b1239........ TWO nl GEL). GD, Wie aonaancilaootasadboncadas Oe Peel ee eee eae ae B9!, 168 
55(+2w) 
b1941 |—,2,4,5-trinitro-, .|C7HsN30s. See b1239........ 257.12\ye lf (w) ROA Ba ON te cep Monty Gbicie al eeermee ee s'|viv...| 8 |peth 6 B91, 168 
b1942 |—,2,4,6-trinitro-..|C7H3N30s. See b1239........ 257.12|ye nd (w) DOR i ee sc eicilenteiee Mists exeeteto a ers é5)vi[sls MeOH s_ |B92, 285 
b1943 |—,3,4,5-trinitro-..|C7HsN30s. See b1239........ 257.iZive md (eth-- 1) 968d aes cole loee eae es d’ B45 les eee eee B9!, 168 
b1944 |Benzoin (d)...... Benzoylphenylcarbinol 212.25|nd, [alp + 92.8 PSSA BB epost S ol ocaperece tolarell acepemtatersi vh Vv MeOH v4 |B82, 193 
4¢_S—cuon—co—¢_\’ (Py, E=1) 
b1945 |—(dl).............|CuHinOs. See b1944.... .|212.25!pr (al) 137 34.4768 131004 al sh] 8 laa vA B82, 193 
b1946 |—(1)..............|CwHOs. See b1944......... PIOVAGWEONG OID), NGRak New aallieenmu soe: vh v MeOH s* |BB8, 167 
{a}p —117.5 
(ace, c=1.25) 
b1947 |—,acetate.........|CeHsCH(OCOCH:)COCeHs . .|254.29|pr er pl (eth) |83  |.........-|.....-+-|e---2--- viv . |B8?, 196 
b1948 |—,ethyl ether..... CeHsCH(OC2Hs)COCeHs.... . 240.30jnd (lig) 62 194-520 1.1016, 1.572717 sits s |lig s* B8?, 195 
b1949 |—,hydrazone..... CeHsCHOHC(:NNH2)CoHs. . |226.28|pr (al) Wiles 0 acacia clea aoa eagee ie e bl [67 [Bem | IBS| ae mecha TEAS 
b1950 |—,methyl ether. .. .|CeHsCH(OCH:)COCsHs. ... . 226.28|nd (lig) 49-50 188-015 8 W278, | sees viv v |lig v’ B8?, 195 
b1951 |—,oxime (l)...... CeHsCH(OH)C(:NOH)CoHs . |227.27|amor or pr (bz),/163.5-4.5 |.........).-. 0-020 )e eee euee PE We WE a PE mt Ic 2 Pee ge AR B8, 175 
[aly —3.2 
(chl, c=0.85) 
19525) (AN) oes re CisHisNOo. See b1951........ 227.27|pr (bz) PSI OD | Seatae anu aaeee ee . .|B82, 196 
b1953 |—,—,(syn) ....... CiusHisNOz. See b1951........|227.27|pr (eth) GOrig 9 Lee eter ee een ee cis Ea) Deashers . |B82, 196 
b1954 |—,succinate...... (CeHsCH(COCeHs)O2CCH-]2. |506.56 lf (al) 2! nn Seemeneaes pete tet A Ree ermees | <1, MRPs ra eee C82 s B8, 175 
b1955 |—,4,4’-dimethoxy-|Anisoin. CisoHisOs. See b1944 |272.30/pr (dil al) BIS.) Aid eaeenralnetee sieet SRE A AS peed fate atl rserciacne aie B82, 476 
' 6 
— |Benzonitrile..... see Benzoic acid, nitrile | 
— |1,2-Benzophe- see Chrysene 
nanthrene 
b1956 |3,4-Benzophe- = 228.30\nd or pl (lig G7 Osby Ua nvedarn cane aillanettnlie' s ire) harelteta tetas i | 6 . jlig 6 E14, 356 
nanthrene ¢S-€)» or al) 
« , 
b1957 |9,10-Benzophe-__|Triphenylene. 228.30|nd (al, chi, bz) |199 AOR bd Uleetocksalactera ares i|s v |chl v E14, 357 
nanthrene Ke » 
cael 
O-O 
b1958 |1,2-Benzophen- | Benzo[a]phenazine. 230.26|pr (al), nd (bz) |142.5 S600 Tscmcwoxwlae cece i|s/s 5 jaas B232, 259 
azine > 
Dew, 
coo 
ae 
N 
b1959 |Benzophenone. . .|Diphenyl ketone Benzoyl- 182.21|rh or mel 48.1(a) 305.97 — |ex:1.146% |o:1.6077" i | v ..jaav B72, 350 
benzene 26(8) 8:1.1076 |8:1.6059%5 
3.2 BeBe 
1-00 Ov 
57 56 Gm 15f 
b1960 |—,imine.......... (CeO IN cisiea Wek vie wean 181.24]... 282 1.0847) 1.6191 | d 8 . |BT2, 355 
1582 
b1961 |—,oxime.......... (CoHs)eC:NOH.............}197.23]nd (al) RA me cn nw ula a aekn lorem cutee ijvél s|v MeOH v* |B72, 355 
b1962 |—,phenylhydrazone}(CoHs)2C:NNHCoHs...... . . .|272.34|pr or nd (al) EOP) lee waerwallewn.s poiie mame 5|s s |jaas B15?, 63 
b1963 |—,2-amino-...... CisHuNO. See b1959.... .|197.23|lf or pr (al) DO RT Se Ar cece acerca ayes aia og all et ei aaetaitet oat] BO A hte ns Sera vem avaes B14, 51 
b1964 |—,3-amino-...... CisHuNO. See b1959..... .|197.23}ye nd (w) BI | Ne stadt palletes. ao A lee mes SO TR ate toate sc onemttcanes B14, 388 
b1965 |—,4-amino-...... CisHuNO. See b1959... . . {197.23 \1f (dil al) T2E il ebercae irene erohncracanccalllcr eames aie s}is|s aas B14, 54 
5 
b1966 |—,2-amino-4/- CuHisNO. See b1959........ 21. 2olye preor pe (Alc OG lll endo wren cilinaiie cise re osiaitantiee viv Wiles vesaiae B14, 63 
methyl- 
b1967 |—,2-amino-5- CuHisNO. See b1959....... .|211.25lye nd or pl BGR sf Vicon. onan clean ial Ger amie viviv .|ehl v lig v |B14, 106 
methyl- aa v 
b1968 |—,3-amino-4- f CuHisNO. See b1959........ 211.25|pa ye nd LOS HLO® asl caeoretee etal a Nees sro oki v | v | v | v |MeOH s* |B142, 63 
methyl (MeOH) CS: s* 
chl v 
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For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline ais nS Solubility 
No. Name Synonyms and Formula A | form, color and oC al Density np Ref. 
specific rotation other 
w | al }eth| ace} bz 
a solvents | 
Benzophenone 
b1969 —,3-amino-4/- CuHisNO. See b1959.,..... , |211.25)pr (al) 111 viv -|B14, 107 
methyl- 
b1970 |—,4-amino-3- CiuHisNO. See b1959..... 211.25|pr (w) ily | Baas Sosuiin| aera |) Wee ates evavel lle erat eastesets a aoreet B14, 105 
methyl- sh 
b1971 |—,4-amino-4’- CuHisNO. See b1959... 211.25|nd (bz) L7G Uh. SERRE RE rs ae) a v s' |chl v lig 6 |B14, 107 
methyl- CS. v 
b1973 |—,4,4’-bis- \CuHesN20. See b1959. 324.46 If (al) (fas hall Lecce ecar | Aer one 6 .|B142, 59 
(diethylamino)- yh 
b1974 |—,4,4’-bis(di- Michler’s ketone. BOSCGOUE NEL), MOPS LTE. ys wate o.o0. 5 csiell a auonea sane i relat .| vA Py v B14, 57 
methylamino)- CivH2oN20. See b1959 
b1975 |\—,4,4’-bis(di- CiHaN 2S. See b1959 284.23 pl DOAt mR | Ae Siean vast teal Menveere stan ol cate ote Lalit 6 .|ehl s B142, 60 
methylamino), 
thio- 
b1976 —,2-bromo- ..|CisHsBrO. See b1959.. ..|261.13)pr (al), nd (lig) |42 SAORI Cu anneviltscenisetted i | s* . |lig s* B72, 360 
b1977 —,3-bromo- . |CisHoBrO. See b1959.. . /261.13|nd SUES Mixa ete ecto (teeta aise aerate etry 5 | cal agin . .|B72, 360 
b1978 —,4-bromo-...... |CisHsBrO. See b1959....... 261.13)lf 82.5 B54 (Sie ae wl area, Blears Ceenemereac yee i | | 6 6 ..|B72, 360 
b1979 |—,2-chloro- 'CisHoClO. See b1959....... ./216.56/pl 45.5 S511 sels lel ican nie eactar a Ioneuctiee recs 5 AF . .|BT1, 227 
b1980 —,3-chloro-... CisHoClO. See b1959....... . |216.56|nd BOHBP ae ak Shai usi mral|eret syorn wei llenecevassteyecs EM case . .|BT1, 227 
b1981 |—,4-chloro-...... |\CisHsClO. See b1959....... .|216.56)nd (al) 76 SITES lhe Neues eta tute ee ee aS sh | 8 A a eereaeritieses ts yc Puls 53!) 
b1982 |—,2-chloro-3 .5- | CisH7CIN2Os. See b1959..... . |306.66|ye nd (aa) 149 ee Nay oeeety calls cuerarae | tected 6 .|ch] s aa s* |B7, 428 
dinitro- lig i 
b1983 |—,2,2’-diamino-.. |CisHiN20. See b1259..... eu. 24 (atlal)spri(bz)|PS4—5> Al etoecaecywlllapersee te oresell's paste ue ter are btell fat) | forsee ..|B14, 87 
b1984 |—,3,3’-diamino-. . |CisHiwN2O. See b1259...... . /212.24!nd (al) 171 BO a the eon ioall elece ete aia Tis 8 . |B141, 390 
sh 
b1985 |—,4,4’-diamino-. . |\CisHi2N20. See b1259...... . /212,.24/nd (al) ee PN Creer reis ll sie cars peed (dente one owen d+|s|s wee ell ieteln eres a | Eb aaa OO: 
b1986 |—,4,4’-dibromo-. ./CisHsBr2O. See b1259....... . |840.20/pl (al) 1 by dat ahh (mncendic eer ROT fo, Gee seater cers eae carer nore i | sf s jchls B7, 423 
C&:s 
b1987 —,2,4’-dichloro-.. CisHsClO. See b1259.. .|251.12|pr (al) 67 Pa eA ad (IP eee | pomenticye Rel ake oes Bil pera ciaes Once |e 28) 
b1988 |—,4,4’-dichloro-. . | CisHsChO. See b1259..... .|251.12}pl (al) 145 BAER gen ls Gescicetenan teria ick i;|stiv ..;ehl v aa v |B7, 420 
b1989 |—,2,2’-dihydroxy- CisHwOs. See b1259......... 214.21/If or pr (lig) 59.5 Biot OWT HE Be arecemnniiteicea.e also Ve lee || ek .{ehl s B8?, 354 
b1990 |—,2,3’-dihydroxy- CisHiwOs. See b1259........ .|214.21)nd (w) L2G be Treo acer scealactarers ats a Sales: rice her arerai aids B8, 315 
b1991 |—,2,4-dihydroxy-.|CisHiOs. See b1959........ ./214.21/nd (w) Ai ON Sect a tect Stats societal |iatevoeraeaene Ee lv 6 jaav B82, 352 
b1992 |—,2,4’-dihydroxy-|CisHi003. See b1959. .. .|214,21|pl (w) NUE leshsbcon cumey|| a oe mane lo econ ls] s Beals teste mas B82, 354 
b1993 |—,2,5-dihydroxy-. |CisHiO03. See b1959......... 214.21 ye nd (dil al) LO5=64" ” tee. tc Aube aea eels tema ea Bale | esi lhectey ol eeanel (evemt| ccd ereretererene B8?, 353 
b1994 |—,3,3’-dihydroxy-|CisHi00s. See b1959......... 214.21/nd (w) 1634 PT ceeerenines. Rltdlaceee Fu hed 5p | kexcues|| Soa |psatcil eke cee went B8, 316 
b1995 |—,3,4’-dihydroxy-|CisHi0Os. See b1959......... 214.21\/nd (w) ZOGF Aresavarcegher wate sere. ¢ Succd oil oroeneneterens Fehr | age | ero enece || oateel| ea cpr arse B8, 316 
b1996 |—4,4’-dihydroxy- |CisHiwOs. See b1959......... 214.21/nd (lig) 212-3 DISS Mt ae teeter avte| Geek meer err r) s | s | i |CS:, chli, |B8?,,355 
sh MeOH s 
b1997 |—,2,4-dihydroxy- |Isocotoin 244.25\ye nd (lig) TEP De seat hs estates, takes [pcrcktreacar lig 6 B8?, 467 
6-methoxy- CiusHi2O4. See b1959 
b1998 |—,2,6-dihydroxy- |Cotoin. C14HiO4. See b1959..|244.25\yesh pr (chl), {130-1 =f... ee eee ee eee 6) s | s | s | s* \chis B82, 467 
4-methoxy- lf or nd (w) CS: s 
b1999 |—,4,4’-diodo-.... . |\CisHsI2O. See b1959......... 434.05'pl (to) 233-4 Paras cotta h-xt gears ee a eerste tae ha 1 to s* B7, 425 
b2000 |—,2,4-dimethoxy-/CisHuOs. See b1959......... 242.28'pr (dil al) 87-8 Dp Toetacrnios secrllid ic ueeno. betta Wh vie |e ...{/ehl v lig 6 |B8?, 353 
b2001 |—,2,4’-dimethoxy-|CisHuOs. See b1959........ .|242.28 nd (al) 100 vsardeeeneh rt etree RE AEN ijv'lv v jaa v B81, 640 
b2002 |—,2,5-dimethoxy . |\CisHuO;. See b1959........ DAD DSN le Nae a etetnd 51 DORRS Te eile cilncetes thee i| 6] 6 lig 6 B82, 354 
b2003 |—,3,4-dimethoxy-|CisHuOs, See b1959......... 242 28\nd or pl (al) 1OS=2> We en merit ate Sear actsare Ae EW ae reed Gee |laenrel | sesaeteey sneetaee B8?, 354 
b2004 |—,3,4’-dimethoxy-|CisH1403. See b1959....... . |242.28/pr (al) 154 fear MIE Ate pti Pa pecorino rt fd | foes lee ha [ussoarco Sots B82, 354 
8 
b2005 |—,4,4’-dimethoxy-|CisHuOs. See b1959......... 242.28/nd (al) AAS er I areca e nivel ale ices sel lente toik tens Bele WP ae v |chl v B8, 317 
b2006 |—,4,4’-dimethyl-. |CisHuO. See b1959.......... 210.26/rh (al) 95 SS Sreo ewer eee te || enue nee reall eaie ihn chl v BT7?, 387 
b2007 |—,3(dimethyl- CisHisNO. See b1959........ 225.29)pa ye pl (al) 47 DUGI Val ao seen cecal treteccrensecs sh .|B14!, 388 
amino)- 
b2008 |—,4(dimethyl- CisHisNO. See b1959........ 225.29|\ye lf (al), OD mee re eer ae kena cares oiteiene ete sy ions peth s* B14, 54 
amino)- nd (peth) yh chl s 
b2009 |—,2,2’-dinitro-...|CisHsN2Os See b1959....... . |272.21|nd (to or aa) TSS aul lehyoaclh.t Aue ihall|aae raat Fa toned | kee i ...|to s4 aa s* |B7, 427 
b2010 |—,2-hydroxy-... .|CisHiO2. See b1959......... 198.21|pl (dil al) AS Bil eva eect itewcil lsat ate eric fietassattanonetn FO a a v |peth 6 B8, 155 
b2011 |—,3-hydroxy-.. . .|CisHiO2. See b1959......... 198.21/lf (al) LIGs ee leis i eebai case oil am een iets rilietvialleto a ert . |B8, 157 
b2012 |—,4-hydroxy-.... |CisH1O2. See b1959. ....... .|198.21)nd (al) NSS MOE) We cay ois callie scares sips seeecpeers s'| viv aav B82, 184 
122(unst) 5 
b2013 |—,2-methoxy-... .|C1sHi2O2 See b1959......... DYSON Fines navnketin 41 DAV UL GR MUN © ieee Breecnnerce Buticcede retary wiles s jaas B82, 182 
b2014 |—,3-methoxy-... .|CisHisO» See b1959......... ODA eee orcs 44 BAAR re aA sole at ee eee rien sg v jaa v B81, 569 
20117 
b2015 |—,4-methoxy-... .|CisHi2O2. See b1959...... .|212.24\pr (eth) 67-8 Ce TO alin cpelnarpstel etait ceos GW Aigal| aie s |chlsaas |B8', 569 
b2016 |—,2-methyl-..... CuHwO. See b1959.......... LO GHZ recat ca brass anor aren <-18 SOOO cies. aans) |e ere sie Ten | evan eee os 8 B??, 371 
b2017 |—,3-methyl-.... .|\C1sHO. See b1959.......... LOGI26 | aoase wet ee ere cee C3 U5 Fel lacy cheval iatserctitick ij|s|s chl s B7?, 372 
1708 aas 
b2018 |—,4-methyl-..... CHuHnOn See DIQ59s os ss 196.25|mel pr BOAGOV Pini aPreeeent emcees tra sree con cers i | ls s |lig 6 B72, 372 
b2019 |—,—,imine........|CuHiaN. See b1959..........|195.27)............4. 37 1475 1.06174 AOE PCA palaccalnen| real tc pos oe. BU, 235 
b2020 |—,—,diphenyl- C2eH22O2. See b1959 ......... SCOLA Sl acentes hininn cea TY IIR. A sccttrsh ety a eG euenehchts| CREB OED rey i os 8 B72, 372 
acetal peth i 
b2021 |—,4-methyl-2- CuHuNOs. See b1959....... .|241.24/nd or pl (al) GTi ae) Alls paccee te cr call ticotbe Gas ca ane I epavabaneretiens i | s*/...]...] 8 |chls B7, 442 
nitro- aa s* 
b2022 |—,4-methyl-2’- CuHuNOs. See b1959....... .|241.24)pr (aa) SBR | Pi tatecen tees comnts sale memset i | 64 s) |chl s aa s* |B7, 442 
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For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline mae Me ; Solubility 
No. Name Synonyms and Formula a * | form, color and oC oC Density np Ref. 
* Ispecific rotation arileallletiitace tbe other 
solvents 
4 — 4 | + 
Benzophenone 
b2023 |—,4-methyl-3- CuHnuNOs. See b1959....... .|241.24|pr (al) 129-30 Re dade Bl he «nese | ee ae 6|s|s|vfv |CSev B72, 374 
nitro- aav 
b2024 |—,4-methyl-3/- |CisHiNOs. See b1959....... . |241.24|If 111 BAO | |e en vo 8 ah 104} <82|\.8))|.<[ Sapeblis B??, 375 
nitro- 
b2025 |—,4-methyl-4 - CuHuNoOs. See b1959....... .|241.24!nd W224 ih a capsevaiairoite toilte ais ese Datel] are oe uae snl sel: lt pens B??, 375 
nitro- aas 
b2026 |—,—,oxime......./CisHi2N2Oa. See b1959....... 256.25|nd (eth-lig) YAR Ale eee ats SAS aes oe SCS Mics aheciel Ss. eS: B7, 443 
b2027 |—,2-nitro-....... CisH 9NOs3. See b1959........ 227.21|mel (al) TDbIe O Oi eee ee eT ik peek pared (are (eee ee ace ol ey ee Se B72, 362 
b2028 |—,3-nitro-....... CisH 9NOs3. See b1959........ 227.21\ye nd (al) 94-5 DENG ae wilh nunc celia oe ee alec BML. Silla. + 4:l wohl ccatee etme a oenenaee 
b2029 |—,4-nitro-.......|CisHaNOsz. See b1959....... ./227.21|nd or If (al) 138 ey Cee 1.406, 6} Sct... 4 Oe Ce B??, 362 
si lig 6 
b2030 |—,2,2’-3,4-tetra- (CisHi0Os See b1959...... . .|246.22|ye lf or pl PAD Tite oe sonstee Ghat itekerene caeeeree| Bee | We lew.) O nae wohig ss BS. 639 
hydroxy-........ (w+1) 102(+w) 
b2031 |—,2,2’,4,4’-tetra- |CisHi0Os. See b1959........ .|246.22lye nd (w+14) |193-5 |......... Reacts aie | ooeoretons, ce si |v |v |v | s* |chls* B82, 540 
hydroxy- MeOH v 
b2032 |—,2 ,2’,4,6’-tetra- |Isoeuxanthonic acid. 246.22|}(w+1) 200d Pa Zt ou RA es a eee sad) en PS ep CI 
hydroxy- Ci13Hw0Os. See b1959 6 | 
b2033 |—,2,2’,5,6’-tetra- |Euxanthoic acid. CisHi00s 246.22|nd (w) 200-20 ie starry bet peas ate ur cai] Cae ae ot Sirs MG 28 ec ls 5/4) ia eee Ee el. 
hydroxy- See b1959 vi 
b2034 |—,2,3’,4,4’-tetra- [CisHwOs. See b1959......... 246.22|nd (w+2) Pe Wiietasieecan PPA ie | ieee, Se sh}|/vj|viv] 6 jaaviligi |B8?, 541 
hydroxy- F 6 
b2035 |—,2,3’,4,6-tetra- |CisHi0Os. See b1959......... 246.22/If (w) 246d = dk, Ray Ta ofc A a ee gach chee Rta) Wee (RR ees Pe ea B8?, 540 
hydroxy- 
b2036 |—,2,4,4’,6-tetra- [Ci3H10Os. See b1959......... 246.22|pr or nd (w+2)/210 Miefa Scheer ya im arr ane tates budenene BRAS. Be « cilien= Sillersphina clad ee 
hydroxy- 
b2037 |—,3,3’,4,4’-tetra- |CisHiwOs. See b1959........ ./246.22].............. Q27=8i ees. BPS ecare ks, S| OROPESEPS IY (i) (BY ses (gl B82, 541 
hydroxy- 
b2038 |—,2,2’,4,4’-tetra- |Ci7HisOs. See b1959........ ./802.31/1f (dil al) POl > Aestaemee Sabi or deere te ag eee ey ee (eee ee ee et 
methoxy- 
b2039 |—,2,2’,5,5’-tetra- |Ci7HisOs. See b1959........./802.31].............. 109% hhc aeawer a Aleys.s ome Ee ee ae ee Se Meee ng B8, 497 
methoxy- 8 aa svi 
b2040 |—,2,2’,6,6’-tetra- |Ci7HisOs. See b1959........ .)302.31)pl (bz) 204 ee ee Ole. crore < wea | OEE Bl aaa] Oo, ORLA, B8!, 735 
methoxy- aa 6 
b2041 |—,2,3’,4,4’-tetra- |CizHisOs, See b1959......... 302.31/nd or If (al) TOT 2 Aleta cueut Ses ‘ sate Saray iain | a5, os] CS SE Min avail Gr eal yetaratiecie eee Moe 
methoxy- 
b2042 |—,2,3’,4,5’-tetra- |Ci7HisOs. See b1959.........|302.31)nd (bz-peth) 73-4 Se te ee Fase e085. ]> « Seep) ole a Ky SO eye RODE BS Oe eles 
methoxy- peth i 
b2043 |—,2,3’,4’,5-tetra- [Ci7HisOs. See b1959........«. 302.31|pr (dil al) C1 ee | (ene TSR S| (Ae Si | saaueeste woes coed RT ANE. cust hegeead leet cnt SEE nea 
methoxy- | 
b2044 |—,2,3,4 ,6-tetra- CirHasOs. Seeib1959), .....,..|802-31),...... «angry eo Tisyaueesae trades See rk (eee ee re in a ee a a) ae B8!, 734 
methoxy- 
b2045 |—,2,4,4’,5-tetra- |Cr7HisOs. See b1959........./802.31]..............]122-4 |..... Siteltis-aiakasie Te re ke es at et B8', 734 
methboxy- 
b2046 |—,?,4,4,6-tetra- |Ci7HisOs. See b1959........ .|302.31}pr (al) 146) 9) Wiest dcas Rcd Seen (erreeee er (eerol (er (sey Memeo = Mascots ili che 
methoxy- 
b2047 |—,3,3',4,4’-tetra- |Veratrophenone C17HisOs 302.31 }pr (al) 144.5 k 5s aes eeeats RE ER es oe fs got ney ee B8?, 541 
methoxy- See b1959 8 
b2048 |—,3,3’,4,5’-tetra- |Ci7HisOs. See b1959........ .|302.31|nd (bz) 114-5 Et: = $a nifie wanes wlfsees|| Oa) Sein t/t pial dege a SePRRRE corates 
methoxy- aa 6 
b2049 |—,thio-..... ...|CoHsCSCoHs...............]198.29]nd (peth) 51-2 17414 Bh als ay a'lllo ave SE Rall el ee ee netics lee oe BT7?, 365 
peth 6 
os V 
b2050 |—,2,2’,6-tri- CisHwOs. See b1959 ....{230.21]nd (al) IRB ES Re | one ee ee oe PRES es ae DBAS «olf DSi erecentinoees B82, 468 
hydroxy- sh 
b2051 |—,2,3,4-tri- CisHiO4. See b1959...... .. ./230.21]ye nd (dil al) 140-1 nis, a faipgna othe ah ava’ s cara cons | Raza aed SA) a eS a ee B82, 466 
hydroxy- 5 
b2052 |—,2,4,4/-tri- CisHwO4. See b1959..... .|230.21)/nd (w+2) 200+]; etc cimmlefeue nick 5 epi A Se eae ICP Re ne th | 
hydroxy- 
b2053 |—,2,4,6-tri- CisHwOs. See b1959........ .}230.21]nd (w+1) 165 Richa eit ti Res aecee Seer | Hud] [eb cs) fag | oes eer tees B82, 466 
hydroxy- 5 lig i 
b2054 |—,3,4,5-tri- CisHwO4. See b1959........ .|280.21)1f (w+1) 177-8 BOOS ott) oe Ore! bree 2 re vl vi viv] 6 |pethi B8, 422 
hydroxy- 5 
b2055 |—,2,3,4-tri- CroHi0O4. See b1959........ .|272.27|pr (dil al) Oh clpilintd goes Riera cer onl] coe sist | Bl baWall eisai mca lionmtenete EBRae eS 
methoxy- 
b2056 |—,2,4,4’-tri- CisHisOu. See b1959........ .|272.27|nd (al) 73-4 ee S| Seen I ee ...{a4]v|...] v jaa vligi |B81, 702 
methoxy- 
b2057 |—,2,4,5-tri- CisHieOs. See b1959........ .|272.27|nd (w) OF WeeBhors I Apacs: s. 6/-asll lec RC Co BNA (ct Stl ( aaa lea (ne ce a B&8!, 701 
methoxy- i 
b2058 |—,2,4,6-tri- CisHisOu. See b1959......... 272.27|mcl prorrh pl 115 ~—Sj....... | hScoiescee ers (Soares oh) vA| v |...|...|peth i aa 6 |B8, 420 
methoxy- (al) i v’ chl v 
b2059 |—,3,3/,4-tri- CisHicOu. See b1959......... 272.27|\nd (MeOH) eee cth feline ity netae inital tale -../ 8 |...]...]...]MeOH 84 |B82, 468 
methoxy- 
b2060 |—,3,4,4’-tri- - |CrsHieOs. See b1959......... 272.27 \nd (al) DSO Usa Song. hielo sraca tan Nera eae iy ea | ors) (ee chee [okie ne B8, 422 
methoxy- 
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For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 














rs Solubility 
Mol. Crystalline ane b 
No. Name Synonyms and Formula = form, color and oC ays Density np Ref. 
* specific rotation : : other 
w | al |eth| ace} bz 
IL 7 HH Ie ie | Ne solvents | 
Benzophenone 
b2061 |—,3,4’ ,5-tri- CisHisOi See b1959. . . . |272.27|nd (bz) O7=8 | MAREN BEes. ccs calla ee viv v |chl v ligi |B8!, 702 
methoxy- aa 6 
— |Benzophenone- _|see Benzoic acid, benzoyl- 
carboxylic acid 
— |Benzopinacol..... see 1 ,2-Ethanediol, 1,1,2,2- 
tetraphenyl- 
— |a-Benzopina- see Acetophenone, a,a,a- 
colone triphenyl 
— |1,4-Benzopyran, see Chroman 
2,3-dihydro- 
— |1,2-Benzopyrazole see Indazole 
b2602 |3,4-Benzopyrene . Te 6 252.30/mel nd TOs) Pewee ee IER nso si Ae ate A altaaaidlas, |b: 24] atonement E14, 457 
8 eT on 
SIO, 
10 eo 
a Peet Rp 
62063 |—,5-amino-......|CaHisN See b2026.......... 267.33|yerph (belie) © }230—41) er | es metal ae cer. 5|s|6|v|v|MeOH5 |El4s, 
chl v 697 
b2064 |—,5-hydroxy-... .|\CoHwO See b2026..........|268.32|/nd (eth-lig) DOT= Od pe Secretar ee ates dace cellotines eee Vv v |alk s* El4s, 
aa s 701 
b2065 |—,8-hydroxy-..... CoHwO See b2062 §/268:32|yend'i(bz-peth) |226—7a" Re sess cn es ell’ oe en a BB Ygh seth aes ere El4s, 
704 
— |1,2-Benzopyrone . |see Isocoumarin 
— |2,1-Benzopyrone .| see Coumarin 
— 1,4-Benzopyrone -|see Chromone 
— |Benzo[a]pyrrole . . |see Indole 
b2066 |5,6-Benzo- ae 179.22/If (dil al or w) |93.5 SBOE | Uli te yanee alviv Vi | Sener B20?, 302 
quinoline ¢S— any. 202-58 
b2067 |7,8-Benzo- Via 179.22/lf (eth), pl 52 BSS MATE PR. cece kWio nade 6/s]/s s joss B202, 302 
quinoline —~ ® (peth) 23347 
Sx 
b2068 |—,2-methyl-..... GiudiiiN] Seeb2067...4...... 195 25s A202 itunes tele Ae he 324-6 1514647) 1.678820 Pal alan le: eae sles rele B20, 471 
b2068!/1,2- Benzoquinone , s 108.09|red pl or pr BO=ZOd Hisnccee oo Si lente cell feet ae ee s s' |peth i B7, 600 
4 =o 
5, 6 
b2069 |1,4-Benzo- p-Quinone 108.10/ye mel pr (w) |115~7 Gblew 9 ike teomewtaloas ano ac 6/8 .|peth 6 B7, 609 
i x 
quinone A 5 6) 
o= =o 
aetZ 
b2070 |—,diimide......... nN=(_ )=nu 106.13}ye nd 17 ESM Bl lecreenttrearher shat Gotoenr eal Saeo rena: 3’ |chls B??, 574 
b2071 |—,—,N,N-dic-  |CeHuChNe. See b2070....... . |175.02|nd (w) 1 2GC sta Mae eee ek | SoReal eee ee s'|vil v |...|val..........|BT, 621 
chloro- i 
b2072 |—,dioxime........ non—=(_ )=non 138.13|ye nd AOA. crake Ped Et eae ee hl eval lneee |arertl rae ences B7, 627 
b2073 |—,monoimide, N- o=(_)—ndl 141.56|ye nd SB)” Pada tiadcaptbor rt clase ee eee cactres vi] | 8 chl 6 B7, 619 
chloro- 
— |—,monooxime..... see Phenol, 4-nitroso-* 
b2074 |—,2-bromo-6- C7HsBrOe, See b2069........ 200.94/nd (al), pr 95 SUD) eee wide. os: s.] ‘ante Ce ral) Ae chl v B72, 591 
methyl-* (eth or lig) 
b2075 |—,5-bromo-2- C7HsBrO2. See b2069........ 200.94) ye lf (lig) TOTS IRS 20k ene ee techtatnats Vv lig 6 v* B?, 591 
methyl-* 
b2076 |1 ,2-Benzo- CeHsClOz. See b2068!........ |142.54|ye-red pr C6a" hanishidgrccglaciae sy piesa eee a id age tes bilo colsk arog ae B7!, 338 
quinone, 3- 
chloro-* 
b2077 |—,4-chloro-*..... CeHsClOz. See b2068!....... . |142.54|ye-red nd TS | Pe palto Se cpesetes eR ir eons, flle arene alls aces: lig s* B7!, 338 
b2078 |1,4-Benzo- CeHsClOz. See b2069........ |142.54)ye-red 17 oe Wag lft, Aen rllk® Seance {||/Riawe ane nee viviv chl v B72, 579 
quinone, 2- 
chloro-* 
b2079 |—,—,oxime....... CeHsNClO2 See b2069...... .|157.56/gr-ye nd S40) Une pee vallestirs escort eres « came So Sieh Gelinas Grr ceas B72, 579 
b2080 |—,2-chloro-3- C7 ClOsss cei D ZOO steer LOGON a melscteratetaraee OD. | 0) pievstare aie tallleteutie ata gi | hermreverayens 6 |v chl v BT, 353 
methyl-* lig v 
b2081 |—,2-chloro-5- CreHClO0: See b2069.........-|156.57 ye nd (wor al) (104-50 face ccc ee eee lew nnn. s'| v |v chl v B72, 590 
methyl-* 
b2082 |—,2-chloro-6- C7HsClO:. See b2069........|156.57|ye nd (eta SO MIE Resp tcalea ol (Rec eoneieneer a ita racers 5|/viv chl v B7, 353 
methyl-* 
b2083 |—,2,6-dibromo-, |CsH2BrxClNO. See b2073..... 299.36 ye pr B5=6% | Pi pcccncagars aN patiect orey|'ssne are cloud Ne eteoslles coral leacaees [aren reat one Reena 7s B72, 584 
l-imine, N-chloro- 
b2084 |—,—,4-imine, N- |CsH2Br2ClNO. See b2073..... ZOVSCVOIPE Al OF GANISO. 9 Petessce sa Tapani cecal ae tenes Beeches! sin ehawabre sae B72, 584 
chloro- 
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For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


























Solubility 
Crystalline 
No. Name Synonyms and Formula Bi form, color and ey a Density np Ref. 
specific rotation e lWanileenl eee tne other 
| solvents 
Benzoquinone 
b2085 |—,3,5-dibromo- |CsHeBrzO2. See b2069....... ./293.95lye If 176 sible samc eee ee B | Bia lets <i)s 2.3 Re A B??, 593 
2,6-dimethyl-* 
b2086 |—,3,5-dibromo-2- |C7HiBr2O2. See b2069....... . 279.93 \ye BEF Was puaterinevave-<oll cain eerie epee oe ieee viv chl v B7?, 591 
methyl-* 
b2087 |—,di-tert-butyl-.. .|CisH20O02. See b2069......... 220.31\ye i> an CRIP ne ee Ree core i |s*| 8s 8 |aas B72, 670 
b2088 |1,2-Benzo- CoH2CleO2. See b2068!....... 176:99|yeshired'prioripli94d's fins cana ese eins «illlarss uc sures 8 8: AE aoceetoos B7!, 338 
quinone, 4,5- 
dichloro- 
b2089 |1,4-Benzo- CsH2Cl2O2. See b2069....... . 176.99|ye lf MOOR. © aa se. crcl stbsic ino ehalmae oases 8 Bip avarice Rees B72, 580 
quinone, 2,3- 
dichloro- 
b2090 |—,2,5-dichloro-*. . |CsH2Cl2O02. See b2069........|176.99] paye mel pr {161 —Ss ww ce ee ee ele eee eee lees eeu ia) se) 6 chl s B72, 580 
6 
b2091 |—,2,6-dichloro-*. . |CeH2CloO2. See b2069........ 176.99) ye rh 20H) Mr 8 Bos be el nee versal one FS eel chl s B7, 633 
b2092 |—,—,1-imine N- CeH2ClsNO. See b2073...... ./210.44lye nd (al) OF B 2 ifisigcaracocaserovall pea sha tauonen otters tem 6 |st| v chl v B7?, 581 
chloro- 
b2093 |—,2,5-dichloro-  /|Chloranilic acid. 208.99)red If (w+2) EBay 8 WN sis.5i crete: Glee cee onrel Neie eeetoe TO Pee (aes Sees eid Pearce ef 
3,6-dihydroxy-* | CeHxClO.. See b2069 J 
b2094 |—,2,5-di- CoHiOu. See b2069.......... 140.09|dk ye nd 211 215-20) sal etera iat sieves fre ators 6 | 84] i .|AcOEt 6 |B8?, 432 
hydroxy-* aa o' 
b2095 |—,2,5-dihydroxy- |Embelin. 308.42 /og-red If a ill as ove tn eves col llcted oi el’ ovore Mia csVa cine i O8 Gal 5 [Ie se 
3-dodecyl-* CisH2sOu. See b2069 ig 6 
b2096 |—,2,5-dihydroxy- |Spinulosin. 184.15/red-bl DOZER seas osta komen feercrattate oll apoare aes F) alk 6 os dS aceon 
3-methoxy-6- CsHs0Os. See b2069 sh 
methyl-* 
— |—,dihydroxy-, see Benzene, trihydroxy- 
monooxime nitroso- 
b2097 |—,2,6-di- CsHsOu. See b2069.......... 168.15}ye mel pr (aa) |256 SUD: 9 o ih waked ecseuecs al 6] 6 . alk v B82, 433 
methoxy-* aa v* 
b2098 |—,2,3-dimethyl-* |o-Xyloquinone. 136.15|ye nd 55 SUD she alkiss «cok whiwendee A 1 (Lee (Os (eae eer B72, 593 
CsHsOz. See b2069 
b2099 |—,2,6-dimethyl-* |CsHsO2. See b2069.......... 136.15|ye nd (07-53 a hear cio LOLTOR Pe cocs MOM cel ee aol ame ce aan B72, 593 
b2100 |—,2,5-diphenyl-* |CisHO2. See b2069......... 260.30'ye 16 (bzor-aa) i214 cca etapa nes owale so pe i | 6 ]...]...] 84 jaa s' BT?, 757 
b2101 |—,3-hydroxy-2- |Fumigatin. 168.15|br nd or pl TG i eralerette rec ek elo Renee ee 6) why ww tobe... Reece 
methoxy-5- CsHsOy. See b2069 (peth) peth 6 
methyl- 
b2102 |1,2-Benzo- CioHiaNOz. See b2068........ 179.22|nd (bz-chl) Fie MA iene easy Strand ey bar eennt es s* ch] s* B72, 595 
quinone, 4-iso- 
propyl-5- 
methyl-, l-oxime 
b2103 |1,4-Benzo- CioHisN2O2. See b2072....... OA DAN Annee eee BabA, O Alcoa cock See vAl 6 5 |chl 6 B7, 665 
quinone, 2-iso- 5 aa 6 v* 
propyl-5- 
methyl-, dioxime 
b2104 |1,2-Benzo- C7HeOs. See’ b2068!.., .... ... «. .|138.12|br-red pl, pr, nd|115-20 [uss cc. cle ccccccclecccesse Sire ae v |echl v B82, 264 
quinone, 3- 
methoxy-* 
b2105 |—,4-methoxy-1l- |C7H7NOs. See b2068!........ 153.14\ye pr te Me ira a | ee en See éiv v jaav B8?, 264 
oxime 
b2106 |1,4-Benzo- C7HeOs. See b2069.......... 153.14}ye nd (w) eee a koh atta ar | Sy See) | Ne, sh |v . |lig 8 B82, 265 
quinone, 2- 
methoxy-* 
b2107 |—,3-methoxy-5- |CioHisNOz. See b2069....... .|179.22|br nd (lig) ee UD re | (Re (A re 9 tae Vv 6 jaa v B72, 595 
propyl-l-oxime lig s* 
b2108 |—,2-methyl-*. .. .|Toluoquinone. 122.12]ye If or nd 67 sub MOS Ne dlngeee oe s]/s|s . B72, 588 
C7HeO2z. See b2069 sh 
b2109 |—,2-methyl-3 ,5,6-|C7HsBrsO2. See b2069....... . /358.83]ye pl (al) bs Ta (rca Aicae ea areas Coe 2 | [eee 8 . |B72, 592 
tribromo-* 
b2110 |—,phenyl-*....... CuH6O2, See b2069,........ .|184.20lye lf (peth) OL Tea SAE Couns yl Sone Meh ayer 5A 8 |peth s* BT, 740 
chl v 
b2111 |—,tetrachloro-*, .|Chloranil CsCliO2. See b2069 |245.88]ye mel pr (bz), |290 BO. > . Ween ossfeaenesse i |s'| 8 CS: v B72, 581 
If (aa) 5 chl v 
D212) —— tetrahydroxy=*,|CoHiOe, See b2060 0. sahivan> \kv2LO|Dicbk 9 iinmcccy caulk aeene aieas ee sacle mes vAl v | 6 - |B8?, 572 
5 
b2113 |—,tetramethyl-* ,| Duroquinone. CioHi2O2. BGS 21 vend (al or Le PPISS! I sows sisi] s eran eielleteeio eens i|s|s|s|s |sulfs aas |BT72, 597 
See b2069 lig s* 6 
b2114 |—,trichloro-*..... CeHClsOz. See b2069........ 211.43}ye fi (al) ROS Aivennie tna cinerea sercteeeaccie eae De Bil Wel. Hecate cere BT, 581 
b2115 |a-Benzosuberone, |1-Benzosuberanone. LGA 8 | vis anceree crasercaceretl he ch ntiee 124-57 1.07807 1.569820 re eee, aes] Miners (ho eee Pe C50, 
{ 4850 
S3 



































For explanations, symbols and abbreviations see beginning of table. 
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b2144 


b2145 © 


b2146 


Name 


Benzothiazole 
Benzotetronic 
- acid 


Benzothiazole 


—,2-amino- 

— 6-amino- 

—,2-amino-6- 
ethoxy- 

— 5-amino-2- 
mercapto- 

—,6-amino-2- 
mercapto- 

—_,2-amino-4- 
methyl- 

—,2-amino-5- 
methyl- 

—_,2-amino-6- 
methyl- 


—_2-chloro- 


—,5-chloro-2- 
methyl- 
—,6-dimethyl- 
amino-2- 
mercapto- 
—,2(2,4-dinitro- 
phenylthio)- 
—,2-hydroxy-. 
—,6-hydroxy-2- 
phenyl- 
— 2(2-hydrory- 
phenyl)- 
—,2-mereapto- . 


—,— benwate. 


—,2-mereapto-+- 
methyl- 

— 2-mercapto-3- 
methyl- 

— _ 2-mercapto-6- 
methyl- 

— 2-mercapto-7- 
methyl- 

— 2-mercapto-6- 


nitro- 


—,2-methyl- 


—_,2(methylthio)-. 
—,2-phenyl- 
—2-phenyl- 


amino- 


— 4-hydrory- 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Crystalline 
form, color and 
specific rotation 


| Mol. 





see Coumarin,4-hydroxy- 





3 


Tan 
6 


4 
‘@ 
rae 

7 

1 

CrHiN3S. See b2116 
CrHiN3S. See b2116 
CsHuNDOS See b2116 
CrHiN:. See b2116 
C7HeN x. See b2116 
CiHsNS. Sea b2116 
CrHiN3S. See b2116 
CrHi NS. See b2116 
CrHCINS. See b2116 


CsHeCINS. See b2116 


CrHisN 2. See b2116 


CuHiNDOé&:. See b2116 


C7;HiNOS8. See b2116 
CuHsNOS. See b2116 


CuHsNOS. See b2116 
C;HsNS&:. See b2116 
CuHsNO&:. See b2116 
CsHiNS8z. See b2116 
CsHiN&:. See b2116 
CsHiN&:. See b2116 
Cs 


NS:. See b2116 


Hz 
CHiN: See 62116 
C:H-NS. See b2116 


CsHiNSz. Se b2116. 
CuHsNS8. See b2116.. 
CuHuNS. See b2116 








C1H@OS. Se 62145. 


—————EE 


135.19 


150.20 pl (w) 

150.20 pr (w) 

194.26 nd 

182.26 nd 

182.26 

164.22 nd (w), pl (al) 
164.22 pl (dil al) 


164.22 nd (w), pr 
(dil al) 


169.63 
183.66 pl 


210.32 ye nd (bz) 


333.33 ye 


151.19 pr (dil al), nd 
227.29 


227.29 nd or If (al) 
167.25 nd (al) 
271.35 ye 

181.28 nd (dil aa) 
181.28 nd (to) 
181.28 

181.28 


212.25 nd (aa) 


149.22 


181.28 pr (dil al) 
211.29 nd (al) 
226.20 


164.23 pl (w), nd (al) 


181.28 nd (al), pr (aa) 


134.20 pl 


1K).20 nd (w) 


For explanations, symbols and abbreviations see beginning of table. 
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32 


71 


C203 


eee 


+ + 


gh 


vi 


i 


yo | Density | ny 
ee Me ss! 
231m 1.2384" 1.60392 
| 
| 
\. 
} 
248 1.37157 1.633819 
12a 
360 ie 
1.427 
238 1.1763% |1.6092 
150-1 
>360 
3357 
aM 
2217 1.1484" 1.63747 


sy + 


| gh 


| pt 


ph 


Solubility 


+ 


r 


| al |eth| ace) 
| Eel teal 


other 
bz : 


C8: v 


_\chl 6 
‘MeOH wh 


| 
. | PhN Ha 54 


| solvents | 


B27, 17 


B272, 225 


. | B27, 366 


(B272, 335 


B272, 475 


. B27?,475 


. peth 6 


4] 


B27?, 237 
B27?, 240 


|B272, 241 


B272, 18 
B272, 22 


B27?, 475 


\'B27?, 88 


. B27, 91 


'B272, 233 


| 


\aa ah 


|. lalk s 


peth 4 


4 


B27?, 240 
| 


|B272, 241 


. B272, 242 


B27?, 242 


| 

|B272, 234 
} 

'B272, 21 


..|B27?, 71 


\B27?, 37 
|B272, 226 


‘B27?, 228 


B27?, 233 


‘B17, 59 


B17?, 128 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 






























































Solubilit: 
Mol Crystalline b peace 
No. Name Synonyms and Formula a * | form, color and en oh Density np Ref. 
* specific rotation other 
w | al |eth| ace} bz 
| solvents lL 
Benzothiaphene 
b2147 |—,4-hydroxy-..... CsHeOS. See b2145..........|150.20}nd (sub) 72 sub! Cs tlevee o-acotee eon On as) ...falk s B17, 121 
b2148 |2,3-Benzothio- Thioisatin. 164.18]ye pr 121 BaF | IR lars availa verey ate He s jaas B17, 467 
phenequinone 
Gina! 
* ve So 
b2149 |1,2,3-Benzo- Azimidobenzene. 119.13)nd (chl or bz) /98.5 ZOD —AlB ine ed e.5 «sell as Seah oe Tol \-8 ee B262, 17 
triazole Z NH 
| 
ie Se 
WAS 
N 
b2150 |1,2,3-Benzoxadi- [yo 210.11}ye pl 5S A etarcasael|baeriaterione BP <:aailiavs 2 acai |i ieee |e POr aaa 
azole, WAS nN 
5,7-dinitro- | | I 
SAS 
| [o) 
NO2 
b2151 |Benzoxazole...... : 4 POTD Bes eee ean ee 30.5 pb GEE US Calne eee 1.5594 6 .|sulf s B272, 17 
Na 
} 
(OK 2 
(iam) 
b2152 |—,2-chloro-...... CrHiCINO. See b2151....... 153-07 |7 201-2 13453 11507500) eae cct ote | ae eee B27? 17 
b2153 |—,2-hydroxy-..... 2(3)-Benzoxazolone. 135.12|nd (bz or w+1)|141-2 230% Oi] | Be | Bah ocd ase ate eee ae . |B272, 223 
CrHsNOs. See b2151 97-8 
(+w) 
b2154 |—,4-hydroxy- CisHaNO2. See b2151........ 211.22|nd (bz) SAGO O Wetec ee éblviv s* laa v B272, 88 
2-phenyl- lig 6 
b2155 |—,5-hydroxy- CisHeNOz. See b2151........ 211.12indi@igvoridilial)ii75  |....eueentoe-c- ee y vy |chl v B272, 88 
2-phenyl- aa Vv 
b2156 |—,6-hydroxy- CisHsNOz. See b2151........ Ws Wes eA eee caren me lie-d Laced 6] 6| v|s* jaav B27, 117 
2-phenyl- 5 
b2157 |—,7-hydroxy- CisHsNOo. See b2151 21 A2ind (bzor dil al)iP9I-2 sf... oc ease ween viv .| vA iehl v B272, 91 
2-phenyl- lig v 
b2158 |—,2(2-hydroxy-  |CisHsNOz. See b2151....... ./211.12|nd (al) 123 338 os Vv B272, 91 
phenyl)- 
b2159 |—,2-mercapto-...|C7HsNOS. See b2151........ 151.19|nd (w) 192-3 |} 6/8] vi. _jaa v B272, 224 
sh 
b2160 |—,2-methyl-.....|CsH7NO. See b2151......... LSS. Ul yuna cnc oes . 200-1 1.12117 1.541620 ijvje . |B272, 20 
b2161 |2,3-Benzoxazol-  |/747 \y PATETS he reign eee 120d _ |B272, 249 
l-one | | | 
aa 
° 
— |2(3)-Ben- see Benzoxazole, 2-hydroxy- 
zoxazolone 
— |Benzoyl chloride |see Benzoic acid, chloride 
— |Benzyl alcohol see Toluene, a-hydroxy- 
— |Benzylamine see Toluene, a-amino- 
— |Benzylbromide see Toluene, a-bromo- 
— |Benzyl chloride [see Toluene, a-chloro- 
— |Benzyl cyanide see Acetic acid, phenyl-, 
nitrile 
— |Benzyl iodide see Toluene, a-iodo- 
b2162 |Berbamine....... 608.44] (w +4) Os 2 Ait asinoe al eoeee ok ey fa Bl a .|peth s B272, 891 
———— 
Crs AQ [aly +106.3 156 chl s 
VA HO S 
én en (chl) (+4w) 
cmN | —o > cH0—(7 NCH3 
—CHs CH30— 
b2163 |Berberine........ CoHwNOs...... .|353.38}red ye (w+54) |145, anh— ro || eye BE lh corinne B27?, 567 
110 +54w-| 8s | 5 | 5 
(+5}w) 
b2164 |—,compound with |C2aHisClsNOs....... . |454.74) tel 170 elves k aitebaneell Sere viols Fl cee 6 | 6 chl v B27, 492 
chloroform 
b2165 |—,hydrochloride. . . |C2oH2z2CINOs...........-... BOTS Cw), k MWh calves cec.ciell larch neea tach lateness era eee eae CEA ales! chl i B271, 514 
nd (w+4) vh 
b2166 |—,nitrate........./C2HisN207............... ./898.38]red ye LUBE. Ss [ibishaam cesiie-ctee aaGenbere ict bonis eh Ieee lok Su este (pee, ats B27, 500 
b2167 |—,sulfate......... COHBGNrO eS tata s nm ene ts S2eSoredsyen 9 ln|(tncdcnreh ener en en ee nl ee ee lee at at: . |B27, 500 
b2168 |—,tetrahydro- GD) | CwHaNOa enact. Gen 339.38) mcl nd (al) LTa=4 hts Steen: cette ac cee 5] 8 C82 v B272, 557 
chl v 
For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline ‘ a Solubility 
No. Name Synonyms and Formula a * | form, color and | rae oe Density np Ref. 
* Ispecifie rotation other 
| w | al /eth| ace] bz 
a LL | : | | solvents 
Berbine | 
— |Berberonic acid. . |see 2,4,5-Pyridinetri- 
carboxylic acid 
b2169 |Berbine (dl) 235.31/nd (eth or 89 Pl ac .|08 Vv B202, 311 
AV MeOH) lig 6 
SS ob) 
b2170 |Betaine Lycine. Oxyneurine. 117.15|\(w+1), pr or |239d v}s|6]...|.../MeOH v_ |B4, 785 
= pl (al) 
(CHs)sNCH2COO — 
— |Betol |Benzoic acid, 2-hydroxy- | | 
2-naphthyl ester | 
b2172 |Betonicine C7HisNOs (159.18 pr (dilial +lw)248d fw. ees BN piece: t ke oll earl a ee ee 
| | [alp —37 
b2173 Betulin ‘Lupenediol. 442.70\nd (al+1) 261 T70=BOE Se dc cnn e en ne Ay |: | 6 |chl 6, s* E14, 568 
CH 5002. lal!’ + 20(Py) aR By 
b2174 |Betulinic acid - |\C30HasOs. . MiAOO. gE lc ONeMa «Cebats d)\g betccapsvaytenaie’ tysenscahaseeRogoilad lta a okie ste! 5 | 6 6 | 6 |chl 6 B62, 939 
lalsis+7.9(Py) Pys 
b2175 Biacene... . /Biacenaphthylidene. 804:39lred-yerpll (b2Z)GU2Te. © — eae nncaiten liad nc cor s |CS2 s* E13, 187 
O=-O 
SSE Oo 
— |Biacetyl. - see 2,3-Butanedione* | 
— Biacetylene....-.|see Butadiyne* 
_— |Bianiline. . -|see Biphenyl, diamino- 
— |Bianisole...... .|see Biphenyl, dimethoxy- 
b2176 |10,10’ Miantheonyl ° 386.45|pl (ace) DOG WE |e oh cteokelaren hontai vette 6 .|ehl v E13, 766 
ll 
OVO 
i¢ 
OCU 
Y 
to) 
b2177 |Biarsine, Ethyl cacodyl. DEGGIE wise lace 1185-90 {1.13887 [1.4709 | i|s|s . |B4, 616 
tetraethyl- (C2Hs)2AsAs(CoHs)2 
b2178 —,tetrakis(tri- Perfluorocacodyl. AE BOIE 5 crete sco ee wilehs cect ae 106-7} sass 1.37219 fy! |e] rancll Pedic tere al | eneeeretceeimeetes J1952, 
fluoromethyl)- (CFs3)2AsAs(CFs)2 2552 
— |—,tetramethyl-. . see Cacodyl 
— |2,2-Bicamphane- |see Camphor pinacole 
2,2’-diol 
b2179 |3,3’-Bicoumarin. . OO OO 290.26|nd (aa) S80 Mi lbacrnct. paltoameere Seaceamr et stl), ot i |chl 6 B19, 183 
BON LAE 
— |Bicresol.......... see Bipenyl, dihydroxy- 
dimethyl- 
b2180 |Bicyclo[2,2,1]- “ge O23 Re eck tie c —19.9 89.5760 0.90920 |1.4684% | i to » 
hepta-2,5-diene. | \| lig © 
ly 
b2181 |Bicyclo(2,2,1)- Norbornilane. Norcamphane. | 96.17].............. by A daa ate arn Siren ie aphasia lene aah ils PrOH s_ |B5?, 45 
heptane Alles 
Ww 
b2182 |Bicyclo[4,10]- OTA crt etinnte ets 20-2 ASDA: [can kale cata FOL tat aa Ke tert Sr BT, 7 
heptane, 7-aza- oe 
4 
— |Bicyclo[2,2,1)- see Camphane 
heptane, 1,7,7- 
trimethyl- 
b2183 | Bicyclo(2,2,1)- 2,3-Norcamphanedicarboxylic |184.19].............. ODS Ieper domr esac dai nie ia.cclenaty FB Met SN et eated tes! a oree icine El2A, 
heptane-2,3- acid. gh 982 
dicarboxylic acid CO2H 
ay 
e 
NIZN 
CO2H 
b2184 |—,anhydride. .....|CoHi003. See b2183.......... DOCH a teractat agian 1 tty Ce DRE Nas, Ge A arena SR ap Paice as Scare oe 


















































For explanations, symbols and abbreviations see beginning of table. 
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ee Caystalline . " Solubility 
No. Name Synonyms and Formula oh “| form, color and an os Density np Ref. 
’ Ispecifie rotation other 
w bz 
: solvents 
Bieyclo 
b2185 |Bicyclo[2,2,1]- /t\—cxo (OD: Ree Rt eaindel|; oo Ones 70-222 102277 14886100 ioleecl sal enel eee eee E12A, 
heptane-2- f is: 704 
carboxaldehyde * 
b2186 |Bicyclohexyl -|Dodecahydrobiphenyl. DOGBON 2 cine arene 2.25 238 O.BOV 7 | 1466S ae Reo" eo. ek ll Boone tect ey sieves B5-108 
b2188 |1,1’-Bicyclo- xt o 216.33/1f 771 nn CREO CHARS (ari irtrecten (ueteecnch a 212 wie [sacl | ae fare Samer se cca B92, 571 
hexyldicarboxylic ae a 
acid, dinitrile 
b2189 |Bicyclo(3,3,1)- a \ CD76 neice artes + 145-6 16 9—FOO BA cove eile ee accra i MeOH s* |E12A, 
nonane Sy aa sh 1057 
b2190 | Bicyclo{3,3,0]- Cae N TED EAU eee eee ote <-—80 [13776 yere eer Nl Fel) Pollycal|tncllies| [se sancoor E12A, 80 
octane (cis) NEI 
2191 |—(rans)... 005+» Ogu, See b2190.,..0..006+0.(Q1O.201. ocr cone —30 132%  —|0.8626; 1.46251 | i . |E12A, 80 
b2192 |Bicyclo[3,2,1]- ‘ 110120 Ee ee ae 13324). | Uee te [he ce ee ap I Me Fa oe) ace ce E12A, 
octane | 1048 
b2193 |Bicyclo[2.2,2]- 1 DLO RO don cease es 160-70" Malentertite Ges. sauce i . |EL2A, 
octane . oe 1068 
O; 
4 
b2194 | Bicyclo[3,3,0]- L. LBS ALG le erccte ee 45 86-892 1.12907 cD Soy a dc ma ee (A! Veen (ees bya || mee ae ere E12A, 84 
octane-2,6-dione oars 
@ 
© 
b2195 |Bicyclo[2,2,2]- CoHie. See b2198. ........ 1:24:05 ek eee ee 33-4 157=SI8. 10:86747 1/t-4613%8)) 3c ed Me |e eee .|E12A, 
octane, 1068 
2-methyl- 
b2196 |Bicyclo(3,3,0)- ye DNB. otras cect ect eneae era's 7212 1.00977 1.47902 SUB. he Palevvcitesnccteme al avent a E12A, 82 
octan-2-one a 
b2197 |9,9’-Bifluorenyl-.. Hh SS 330.43|nd (bz-al) 247 .|Py s* E13, 123 
ey, Z aa sh 
9 
9’ 
tig) 
OO | 
b2198 |—,9,9’-diphenyl- .|CssHz2. See b2197......... 482.63|pl (bz) 205-30 U266ie hcseGhrr ives i os 6 B52, 639 
b2199 |Bifluorenylidene. . Gud 328.41|red nd ROASB) SAEs, eae ctale cert teacel comet i chl s E13, 123 
ee 
I 
20) 
— |Bigitaligenin..... see Gitoxygenin 
— |Bigitaline........|see Gitoxine 
b2200 |Biguanide........ H2NC(:NH)NHC(:NH)NH2.|101.12|pr or nd (al) 130 142d | omy Ntsc scicrrdaeeibnee v chl i B32, 76 
b2201 |—,1(2-tolyl)...... CoHisNs. See b2200..........|191.24]nd or pl (w+4)]144 =... 2... Jee ee r) chl i B12, 803 
oh 
b2202 |2,2’-Biindane, Bisdiketohydrindene. 200.25; na (ERIN) SOF” | Vile cguncen lavemuenesie nearer -|PhNO: 6 |BT72, 863 
1,1’,3,3’-tetraoxo- oo alk s 
eee) 
ll I 
fo) to) 
b2203 |Bikhaconitine... .|CssHsNOu. . . |673.78)| [ay + 12 (al) BES he eica rally a8 bes ave eee i BW eV Be ea 
aa peth i 
w 
b2204 |Bilifuscin........ CigtimINsO gigi vis 0 eats teow 304.34/dk br 1S Wa eee os ec | aera i SPORE Reena is vies racers, 
alk s 
b2205 |Bilirubin.........|CssHssNaOo............... 584.65 age re) ace oi +) UE SS acai nns| ois, eek | ice oe i See bo lecherntcus 
c ch] s 
b2206 |Biliverdin........ Dehydrobilirubin. 82:68 dkegripl or pri S00) Glew vacteealliSen eee alle tees i IMGOH 32> I omnes 
CssHsaNaOe. (MeOH) chl 6 
C82 6 
alk s 


















































For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline b BoRIbility 
No. Name Synonyms and Formula "| form, color and ae Be Density np Ref. 
vat specific rotation ¢ Cc other 
w | al |eth| ace} bz eee 
= an scl he | _| 
Binaphthyl 
— |Binaphthol.......|see Binaphthyl, dihydroxy- 
b2207 |1,1-Binaphthyl.. . |a,a’-Dinaphthyl. 254.31 \rh (al), lf (aa) |160.5 BOO Ge i aia eects tae. alr ear | s |CS28 B5?, 642 
a” 12° 2 3 240-412 gh 
Cod nace 
« ~ « » 
62208 |2,2-Binaphthyl.. . /6,6’-Dinaphthyl. 254.31 pl 187-8 PAG QFE eek al cis acl itathe ep 1a eullG8 gh jaa s B52, 643 
| 
OT CO 
wy 2 
b2209 |1,1-Binaphthyl, |C2HoNe. See b2207 312,42 213 8 v .|B132, 140 
4,4'-diamino- 
3,3’-dimethyl- | | 
b2210 |\—,2,2’-dihydroxy-|1,1/-Bi-2-naphthol. /286.31\nd (al) PURO ge apts all eomtcesn ce ci lcth eg Se ce cae EE tes -|ehl 6 B62, 1026 
CxHusO2. See b2207 alk s 
b2211 |\—,4,4’-dihydroxy-|4,4’-Bi-1-naphthol. 286.31 )pl COS ee renscecester|iSey dace cue] wi. nagar Sl Boalt st 6 |chl 6 B6, 1053 
CoHuO2. See b2207 
b2212 |Biotin.. .| Vitamin H. Coenzyme R. 244.31/nd (w) Bare © ilciapeltaere Beuiies: ||) 26. sfehl 6: | eeepc 
CioHieN2038. | lal? +92 
| 
b2213 |—,methyl ester... . |\CuHisN:038. tree See 258.34 lalp +57 (CoM ss cy Qa oR ee ae |e ee eS rs ee | eed es Imes (ees eee RI 
— |Bioxirane ..|see Butane, 1,2,3,4-diepoxy- 
— Biphenol. i .|see Biphenyl, dihydroxy- 
b2214 Biphenyl .|Diphenyl. Phenylbenzene. _/154.20/If 70 255.97  |1.9896, [1.5887 | i|s|s|...]...].......... B52, 479 
ea Sr 
4 4’ 
| 5. 6 6" 6 
b2215 |—,2-acetamido-. .|C1sHisNO. See b2214........ 211.27|pr or nd 121 SEF MIS ny sists nl Ne ge Wl ey: +i sical aang Epa B122, 747 
b2216 |—,3-acetamido-. .|CuHisNO. See b2214........ 211.27\nd (al) AO Pi fares essere [tee eaten cette) | ees teeter B31 ence [oeseen bagstics | toners . .|B122, 751 
b2217 |—,4-acetamido-. .|CiuHisNO. See b2214........ Ue Tag nes tas RoE 1V 6 ee | |Ecere Sh cnate'| [con MePCRMarMEl tees bd keto Hed | aaa Stes lca eee Bl2?, 755 
b2218 |—,4-acetamido- |CyHwN2O0s. See b2214...... .|256.25/nd (al) SY Senne Em ay Nese co MITE Fytricds eemed | eeeea re oie sil s aa sh B122, 760 
3-nitro- 
b2219 |—,4-acetyl-...... 4-Phenylacetophenone. 196.25|pr (ace) 121 S25- 7 ant aee ee db Ey; 77 hell eae B72, 337 
CuHwO. See b2214 
b2220 |—,2-amino-. . -|CirHuN. See b2214......... . |169.22/1f (dil al) 49-50 CEO! Ot pe egal san come ijs|s s |peth 6 B12?, 747 
189-9130 
b2221 |—,3-amino-..... .|CiHuN. See b2214..... .|169.22)nd 30 WNT ts pasaman cael kate. ace cre CYR) fer ta || tel iorcpell eens seein Ole B12?2, 751 
b2222 |—,4-amino-..... Xenylamine. 169.22 /1f (dil al) 53 BOD WN hitherctin suevss nto oh) 8 | 6 .|ehl 6 B12?2, 753 
CwHuN. See b2214 19115 
b2223 |\—,3-amino- \CxHuNO. See b2214 185.23)/nd (chl) 20S] Wis-b- eke Ste: allie amines) silane eres viv Vv . |B132, 419 
4-hydroxy- 
b2224 |—,4-amino- CywHuNoO. See b2214........ 185.23|nd (to) ESS I beret cic, cotonal (an meres ant en 6/8 .|to 6 B13?, 419 
2’/-hydroxy- aas 
b2225 |—,4-amino- CywHuNoO. See b2214........ 185.23|pl (dil al) ry fr ine (eso eerownl Pace er eee rend 5 i 6 i 5 | 6 jaa é B13?2, 420 
4’-hydroxy- 
b2226 |—,5-amino- CwHuNoO. See b2214........ 185.23\nd (al or bz) W980) [hs tad geclnchacsao lec aetees i | s*| 6 s jchl 6 B13!1, 280 
2-hydroxy- lig i 
b2227 |—,2-amino- CizHioN2O2. See b2214....... PAOD Naess sCU(ENO) ESE 8 Mii oer nvcolles fede leas au pie sh .|B122, 750 
4'-nitro- 
b2228 |—,2-amino- CizHwN202. See b2214....... 214.22\yve nd (al) 125 Pi ak dyilieae atae a tants) <c20|), aoe Fie |e toh ecard [ema lose terres oe B12?, 750 
5-nitro- 
b2229 |—,3-amino- Ci2HioN2O2. See b2214....... 214.22|og nd (dil al) USI | axteecrenercantecy ly etene ect Pera chee Ci Bape car (aeecliaeae neta ena Bl12?,752 
4-nitro- 
b2230 |—,3-amino- Ci2HioN2O2. See b2214....... 214.22/og nd (al) ST. BO increta Ro Px beeavecesl te tenceereneere gh aas Bl122, 753 
4’-nitro- 
b2231 ;—,4-amino- Ci2HwN2O2. See b2214....... DUA22ivedimaclipr (aly O eS) |Herstereeaneter sl ternctey Celel| corer re teazens ahi v .|B121, 547 
2’-nitro- 
b2232 |—,4-amino- CizHiN2O2. See b2214....... 214.22|red nd (al) MES=7O os wile ae desk eunysil eeeettvesshet tom nae wy a shi s chl s B121, 760 
3-nitro- aas 
b2233 |—,4-amino- CizHioN2O2. See b2214....... 214.22\red nd (al) PIU em | [Fentarens decal (Seb ericarrohel | a oyy ners oh | yh aa sh B122, 761 
4’-nitro- 
b2234 |—,2-benzyl-..... .|o-Biphenylylphenylmethane. |244.32)mcl] nd 54 OSTA wake ay evel lets cake carne 1858) Viallem crertuneis B5, 708 
CisHie. See b2214 
b2235 |—,4-benzyl-...... CiHie. See b2214........... 244,32/\If 85 285-610 1.1714 npneuiaats petal iz Wi lice.wukt apeertts B52, 618 
b2236 |—,4,4’-bis- CooH2sNe. See b2214......... 296.44\nd (al) SEY Willis 5 rertaertea ue ntieeoiy cIIOaa teace coe RS lief 3) fia sd faced lots eaony eo i B132, 98 
(diethylamino)- ivi 
b2237 |—,2,4’-bis(di- CisHaoNe. See b2214 240.34|pl (al) 51-2 BOG= (Sue Mllits tas, cascsiite cesierel sie P| lis ON aeRO [SS etre feos Dina B132, 88 
methylamino)- Me 
b2238 |—,4,4’bis(di- CieHaN2. See b2214......... 240.34\nd (al or bz-lig)|198 SS GORMME IIR create <li Gaapcectces 6 | 6 .| v4 Ichl v B132, 97 
methylamino)- gh lig 6 
b2239 |—,4,4’-bis- CisHaoNe. See b2214......... 240.34|nd or pl (al) 20:50 yl eae eon ers een vil vhl...] v |lig 6 B13, 222 
(ethylamino)- 
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For explanations, symbols and abbreviations see beginning of table. 
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Mol, eee ome b.p. ; eae 
No. Name Synonyms and Formula ie i form, color and oC °C Density np Ref. 
specific rotation ey lPalethlacel ise other 
| ie 4 jz _| solvents 
al 
Biphenyl 
b2240 |—,4,4’-bis- CuHieNo. See b2214...... 212.28\If (al or w) TAC ee irs carte se OPH UB elt.ccil. ail eae acta ES roa! 
(methylamino)- 
b2241 |—,4,4’-bis- CuHwNe. See b2214...... 336.42/If (to) 244-5 Blli@dal <3 5 |to v* B132, 98 
(phenylamino)- aa vi 
b2242 |—,2-bromo-....../CisHeBr. See b2214........../233.11]...... <—20 296-8 2! ell BA oe Ny ele ece eee B5?, 485 
160" 
b2243 |—,3-bromo-...... CiHoBr. See b2214....... DBS VA ceareay Neos neen ao enh Se DOO- BOE WO six tM ah pee Sede a seal oe te eee eee B52, 485 
b2244 |—,4-bromo-...... CiHoBr. See b2214......... .|233.11|pl (al) 91.2 310 0.93277 rae aa 1) a s |CS2s8 B5?, 485 
b2245 |—,4(bromo- CuHuBrO. See b2214........|275.15|nd 127 6 CChk s* Am52, 
acetyl)- peth s* 3715 
b2246 |—,3-bromo- CiHeBrO. See b2214........|/249.12)/nd (chl-peth) 96 Vv chl v* B62, 625 
4-hydroxy- aa v 
b2247 |—,4-bromo- CywHeBrO. See b2214....... .|249.12!pl (al) 164-6 6}/vivjviv {ehlv B62, 625 
4’-hydroxy- 
b2248 |—,2-chloro-...... CHCl. See b2214..........|188.65!mel 32.4 274 1.149932-5 sa Nake Jos CCh s B52, 483 
15412 lig v 
b2249 |—,3-chloro-...... CHCl. See b2214......... .|188.65].... 16 284-5 /|1.1579% |1.6181% | i | s | s .|B52, 483 
b2250 |—,4-chloro-...... CHCl. See b2214..........|188.65/lf (lig or al) Vers \291 i ele jlig s B52, 483 
b2251 |—,4-(chloro- CuHuClo. See b2214....... .|230.70)pl (al) 122-3 |. sh BT, 443 
acetyl)- . 
b2252 |—,3-chloro-2- CisHeClO. See b2214....... .|204.65]. 6 317-8d 1.247 |1.6237% 18 OSS: Rake es 
hydroxy- | | 
b2253 |—,4-chloro-4’- CiHeClO. See b2214........|204.65). 146-7 | | 61s ]s1]|s |s |pethé B6?, 625 
hydroxy- | 
b2254 |—,2,2’-diaceta- CisHisN2O2. See b2214.... 268.30!pr (al) 161 | a Ye) Ns a ec | v jpeth 6 B13, 210 
mido- | aav 
b2255 |—,2,4-diaceta- CisHisN2O2. See b2214 268.30\nd (al) 202 as | 8 | eee B13, 212 
mido- | 
b2256 |—,4,4’-diaceta- CisHieN202. See b2214 268.30)nd (aa) 330-1 b [Suhr . |B132, 102 
mido- | 
b2257 |—,2,2’-diamino-. .|o-Benzidine. 0,0’-Bianiline. 184.23|mcl pr or nd (al)|81 s s | . |B132,87 
CrHwNe. See b2214 | v> | | | 
b2258 |—,2,4’-diamino-. .|CiHi2N2. See b2214........ .|184.13/nd (dil al) 54.5 36376 | 8 viv Ae .'|B13?, 88 
b2259 |—,3,3’-diamino-. . |m-Benzidine. 184.13|nd (w), pr (bz) /93.5 |...... 1 eal. Vv gh . |B132, 90 
CiHi2No. See b2214 sh | | | 
b2260 |—,3,4-diamino-.. .|Ci2HwNe. See b2214...... 184.23 lf (eth or al) 103 | s | 8 | . |B132, 89 
er 
b2261 |—,4,4’-diamino-. .|Benzidine. C1:Hi2Ne. 184.23|nd (w) 128 400740 |} Als) 8 . |B132, 90 
See b2214 | 
b2262 |—,4,4’-diamino- | Bianisidine. 244.29 1f or nd 137 [et val howe ete wn Obie B132, 502 
3,3’-dimethoxy- | CisHisN2O2. See b2214 | 
b2263 |—,4,4’-diamino- |Bitoluidine. m-Tolidine. 212.28/pr (w) 108-9 | s'il viv . |B13, 255 
2,2’-dimethyl- CisHieN2, See b2214 | | 
b2264 |—,4,4’-diamino- _|o-Tolidine 212.28/lf |129 | | }éijlviv : |B13, 256 
3,3’-dimethyl- CuHieN2. See b2214 | | 
b2265 |—,4,4’-diamino- |CuHisNoO. See b2214....... .|228.28/nd (w) 134 5 }v'! 6 ri) .|B132, 419 
3-ethoxy- | 
b2266 |—,4,4’-dibromo-. .|C\eHsBro. See b2214........ .|312.02}mel pr (MeOH)|164 355-60 | i | oA 6s... SeR Re B5?, 485 
b2267 |—,4,4’-dichloro-. . |CuwHsCl. See b2214........ ,|223.10}pr or nd (al) 148 315-9 i 3 Se] SR . |B52, 484 
b2268 |—,4,4’-dichloro-  |CizHsClaN2Ou. See b2214. . 313.10\yve 139-40 Lo s jaa s* B5? 584 
2,2’-dinitro- sh lig 6 
b2269 |—,4,4’/-diethoxy- |C2H»2O2. See b2214... . |298.43 If 120 ae a . |B6, 1015 
3,3’-diethyl- | 
b2270 |—,2,2'-diethoxy- |CisH2O2. See b2214...... ./270.31)1£ (al) 85 i| 6 . |B62, 974 
3,3’-dimethyl 
b2271 |—,2,4’-diethoxy- |CisH2O2. See b2214 .|270.31)nd (al) 53 Lel|ee . |B62, 974 
3 ,3’-dimethyl- 
b2272 |—,4,4’-diethoxy- |CisH2O2. See b2214... 270.31)pl (al) 156 1) ) aban ae .|B6, 1010 
3,3’-dimethyl- 
b2273 |—,3,3’-diethyl- CisHisO2, See b2214 .|242,.31)nd (dil al) 131 a eS ee ee as nt B62, 981 
6,6'-dihydroxy- 
b2274 |—,4,4’-difluoro- . .|CiwHsF2. See b2214. 190.20\mel pr (al) 94-5 254-5 ea Nay ba v* |chl v aa v‘4|B52, 482 
1191 sh MeOH v* 
b2275 |—,2,2’-dihydroxy- |o,0’-Biphenol. 186.20/lf (w+1), pr 109-10, See | Poe ees ees s‘i s/s s |peth 6 B62, 960 
Cy2HwO2. See b2214 (to) 71-3 aas 
(+w) 
b2276 |—,2,4’-dihydroxy- |o0,p’-Biphenol. 186.20|}mel pr or nd 162-3 342 bh) s | 8 . |B6?, 961 
Ci2zHiO2, See b2214 206-10" 
b2277 |—,2,5-dihydroxy-. |Phenylhydroquinone. 186.20/nd 1: alien ee ISI ieee A AL ee 9 Me PCB eS Ai !l Sere PRR aie B6, 989 
Ci2HwO2. See b2214 
b2278 |—,3,3’-dihydroxy- |m,m '-Biphenol. 186.20)nd (w) 123 24718 s}i sis s |chls B62, 961 
Ci2HiO2. See b2214 & 
ee ee eee ee ee ee eee ee een e We 


For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline aa ats Solubility 
No. Name Synonyms and Formula © form, color and + se Density ny Ref. 
* Ispecifie rotation other 
w | al |eth| ace} bz 
ut | | < | solvents 
Biphenyl 
b2279 |—,3,4-dihydroxy-.|4-Phenylpyrocatechol. 186.20 136 >360 sbhivj|vjs|s |CS6 B62, 961 
Ci2HwO2, See b2214 chl y 
b2280 |—,4,4’-dihydroxy- |p,p’-Biphenol. 186.20/nd or pl (al) 269-70 sub 6/8/18 6 . | B62, 962 
Ci2HO2. See b2214 
b2281 |—,4,4’-dihydroxy- |CisH»O2, See b2214... 270.31\nd (aa) 148 Vv v | v |peth 6 B62, 984 
3,3/-diethyl- aav 
5,5’-dimethyl- 
b2282 |—,2.2’-dihydroxy- |CiyHiOr. See b2214. 214.25|nd (peth) 113 sub viv v |peth 6 B62, 974 
3,3’-dimethyl- 
b2283 —,2,2'-dihydroxy- CiuHuOve. See b2214 .|214.25|nd (bz) 153.5 sub als i|v .|08 8 |B62, 974 
5,5'-dimethyl- 
b2284 —,2,2’-dihydroxy- |CuHuOe2. See b2214 . |214.25}pl (dil al) LOG d MO DE rn tok ace callem tan wera in ache hee i |v 
6,6’-dimethyl- 
b2285 |—,2,5’-dihydroxy- |CuHuwO:. See b2214. BLAS. ante xc DSi i lRearveeie tamale ato ue Bellas lec sycie Wa ae 6 . |B62, 973 
2’,5-dimethyl- bh 
b2286 —,4,4’-dihydroxy- |CuHuOs. See b2214 . /214.25]1f (w), nd BE vevategem hE S ace ace yed|lavare ates hilviv . |B62, 974 
3,3’-dimethyl- 
b2287 |—,—,diacetate..... CisHisOs. See b2214 . |298.33|nd (al) 135.5 i ul tae 1 bell Megs tipe ae ES Olas O2: 
b2288 —,5,5’-dihydroxy- CuHisOe. See b2214. 214.25|pr (al) PANE MEME h! Cockers chest c |) a MEER RRC (tue war 2 Tale VeMlewe 6* \peth i B62, 973 
2,2-dimethyl- 5h 
b2289 —,4,4’-dihydroxy- Hydrocerulignone. 306.31}mel pr (al) BOO. ww) Weligh Se 8 AUG i og ee lle bee 6/8] 4 .|CS2 i B61, 593 
3,3’ ,5,5’-tetra- CisHisOc. See b2214 
methoxy- 
b2290 |—,2,2’-dihydroxy- |CisHisOz. See b2214......... 242.31\nd or pl (eth ST O— SLD Worran hed echlllbate:y outcadly sigectce Peau re ll See || Be .|peth 6% B6?, 981 
3,3',5,5’-tetra- or lig) lig v* 
| methyl- 
b2291 —,4,4'-dihydroxy- CisHisO». See b2214... .|242.31]nd or pr (aa) 220-2: Mei A SESE BME oo icsaatlive acs ones sh |...|...| 6% jaa s* B6, 1015 
3,3’,5,5’-tetra- 
methyl- 
b2292 —,4,4’-dihydroxy- |CiHsNsO1s. See b2214...... |366.20)ye nd V7} am (eee eee || Sere aes ol er es Se (oscar (Puen | aus. lita (beck potent too ce B62, 963 
3,3’,5,5’-tetra- 
nitro- 
b2293 |—,2,2’-dimethoxy- 0 ,0’-Bianisole. 214.25/rh bipyr (al) 155 807-878 |1.268 |........ i | vA} oh .|v4|CCl, chl, |B6?, 960 
CiusHisOv. See b2214 C82 vi 
b2294 |—,3,3’-dimethoxy- m,m’-Bianisole. 214.25|nd (dil al) 36 S28 NISBET... ocal wees i | va eve v |CS2 v aa v|B62, 961 
CiusHisOe. See b2214 211-2015 chl v 
b2295 |—,4,4’-dimethoxy-|p,p’-Bianisole. 214.25)If (bz) 173 SUBS) ©” pleases sretenctel|unrayeeaes i |v'| 6 v |pethi B62, 962 
CuHuO2. See b2214 chl v 
b2296 |—,2,2’-dimethoxy-|CisHisO2. See b2214...... .|242.31)nd (dil al) 7A ASS12: pe wll iste) vs, vers dls .|08 V B62, 975 
5,5’-dimethyl- 
b2297 |—,2,5’-dimethoxy-|CisHisOz. See b2214......... 242.31|pr (al) 86 G83 ee Pa Bice ene 1 0 s |peth s B62, 973 
2’,5-dimethyl- yh 
b2298 |—,4,4’-dimethoxy- CisHisO». See b2214......... 242.31|pr (al) TAB D> ils Cai ete heels: ss ceesl onset ae Sal icelalt Mek. || pmsl eeere ha ater eons B6, 1009 
3,3’-dimethyl- gh 
b2299 —2,2’-dimethyl-. . |o0,0’-Bitolyl. S225 sewed ee. ./18 256760 0.955. TE ea| ale Vil (surat Ss Se B52, 512 
CiuuHis See b2214 
b2300 |—,2,3’-dimethyl-. CuHu. See b2214........... 1 PIG) inion Perce Babee | eer erie aca feet 273-4 0.998422 |1.5848% | i | v|v 56 loa aorce Sis B52, 512 
b2301 |—,2,4’-dimethyl-.|CuHu. See b2214.... SIP SP-EASIA 6c circus aI?7 ek de (Preeti | Seeeineee . |B52, 512 
b2302 |—,3,3’-dimethyl-. |m,m/-Bitolyl. 18D-25 tae Seer rate 9 280760 0.9993, [1.59622 | i | v | v y .|BS2, 513 
CuHus. See b2214 
b2303 |—,4,4’/-dimethyl-. |p,p’Bitolyl. 182.25|mel pr (eth) _/121-2 292782 0} Oech | eee i|é|s s |CSs Bs?, 514 
CuHu. See b2214 
b2304 |—,3,3’-dimethyl- |C2H2O2. See b2214......... 298.43 |If TU iiacatetertts, teste lcBatn tera ein te | aries case FT IMO 8 aie nme Each a Peer chesecr co B6, 1010 
‘4,4’-dipropoxy- vi 
b2305 |—,2,2’-dinitro-. . .|CizHsN20s. See b2214....... .|244.20]ye mel pr FOF =8) 0 co me one 1.45(g0): ||. . Petes ijv'|s s jaas' lig 6 |B52, 490 
b2306 |—,2,4’-dinitro-. . .|Ci2HsN2Os. See b2214....... .|244.20/mel pr 93-703" © iamkercens UE CB Meerut icine 1 Eveles sg’ jaa sh B52, 491 
b2307 |—,3,3’-dinitro-. . .|CizHsN2Os. See b2214....... .|244.20/ye-og nd BOWE © ON seraect selec crreel tn ohne ne i} 6 | 8 gh jaa s' B52, 491 
(a] or aa) 
b2308 |—,4,4’-dinitro-. . . | Ci2HsN2Os. See b2214....... . |244.20)/nd (al) BBB=9 AMT REO [hee tecssustera| id cuee Panne bled s jaa s) B52, 491 
gh 
— |—,diphenyl-...... see Quaterphenyl 
— |—,dodecahydro-. .|see Bicyclohexyl 
b2310 |—,2-ethoxy-..... .|CusHuO. See b2214..........|198.25|pr (peth) 34 VY Ce Sl | ae ct a area s|s s |chls B6, 672 
b2311 |—,3-ethoxy-..... .|CuHuO. See b2214.......... 3525 | eerie ia cores 34 305 Ret S44 |e ee s|s os 8 B6, 674 
b2312 |—,2-hydroxy-..... CreHwO. See b2214..........]170.20|nd (peth) 57 286700 e213 acm se eee ils|v|s|s fligs B62, 623 
145“ 
b2313 |—,3-hydroxy-..... CrHwO. See b2214..........|170.20]nd (w or peth) /78 SSA Bull Beers cet nisckpoaln spe Oo Males v |peth s B62, 624 
b2314 |—,4-hydroxy-..... CHO. See b2214.......... 170.20/nd (dil al) 164-5 Bier es. oils Seneeree te Atle cei o a d6/viv peth 6, B62, 624 
chl v 

















For explanations, symbols and abbreviations see beginning of table. 





























PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 

















Mol Crystalline sa b ~ i‘. Polat 
No. Name Synonyms and Formula t “| form, color and Ba oe Density np Ref. 
we specific rotation other 
w | al |eth| ace} bz 
solvents 
c 
Biphenyl 
b2315 |—,2-hydroxy-2’- |CisHieO2. See b2214......... PLAS ot eR | (Tene ae BORIS Piece nk | eels viv v |chl v B62, 974 
methoxy-5,5/- 
dimethyl- 
b2316 |—,2-iodo-........ CuBsl. See b2214........... ORO. Docc Ree! 1586 TOS BES |i necctoce elect ete cesta eee B52, 486 
b2317 |—,4-iodo-........ CrHol. See b2214...... 05.5 280.11\)nd 113-4 $BSM ee) ame eek i | s*| 8 8 jaas B52, 486 
b2318 |—,2-methoxy-... .|CisHwO. See b2214.......... 184.24|pr (peth) 29 274 1.0233, {1.5641 | i | s4|...]...]... peth s B62, 623 
15013 
b2319 |—,4-methoxy-... .|CisHixO. See b2214......... .|184.24!pl (al) 90 15710 1.0278)" 5744100 a ge se vc |gea oe aoe B62, 625 
b2320 |—,2-methyl-..... CisHiz. See b2214........... EGS.2310 Pe ee ares —0.2 255.3760 1.0107 1-60 1420) ars | Bie a aie eee eee B5?*, 504 
b2321 |—,3-methyl-..... CuHu. See b2214........... 168.28) Ries cna te 4.5 272.77 |1.01827 |1.6039% | i | s | s . |BS2, 504 
b2322 |—,4-methyl-..... CisHiz. See b2214........... 168.23|pl (lig) 49-50 267-8 VOUS haa doer L teres: os V B52, 504 
b2323 |—,2-nitro-.......|CiwH»NOz. See b2214... .|199.20)1f (al) 37.2 201% 4 aoe i) gp? |g) lk ee eee tes B52, 487 
b2324 |—,3-nitro-.......|CizH»NOz. See b2214........ 199.20\nd (al) 62 22 BBO ON ease oto ie Late ee orhate dA eee .../aas B5?, 487 
b2325 |—,4-nitro-....... CwHeNOsz. See b2214........ 199.20|nd (al) 113.7 BAT ~ PWR rts. ccd es i| 5/8 s |chls B5?, 487 
vi aas 
b2326 |—,3,3’,5,5’-tetra- |Ci2HiOs. See b2214......... 218.19|plor nd (w-H2)1310) Tae Eten beele cae eal on een Bhi eal |) 2 et . |B6?, 1129 
hydroxy- 
b2327 |—,2,2’,4,4’-tetra- |Ci2HeNiOs. See b2214....... .|334.20lye pr (bz) NBS ©) | “lears artasowtell ache eh orecote Melte coe oe ae |) 6) 6 s jaas B52, 494 
nitro- 
b2328 |—,2,4,4’-tri- CwHisNs. See b2214......... 199.25|nd LY ee a een Romer eens ab eae iery r Masry me Pues (ane (eat ok Go B132, 149 
amino- 
b2329 |2-Biphenylear- a 198.21|If (dil al) 1186-4.6 |s45—a'* 08 2, 0]. FA ijv Vv jaav B9?, 463 
boxylic acid So 19910 
b2330 |—nitrile.......... as 179.22)nd 41 sig: SS ep Me (ote s |v .|B92, 463 
Ya 
b2331 |3-Biphenylcar- HO2C 198.21)If (al) ie ari ee | PaaS élviv Vv jaav B92, 464 
boxylic acid pres lig v 
i) a) 
5 6 
b2332 |4-Biphenylcar- 198.21/nd (bz or al) 228 meena OP POR 62 on doll eat a eile 8 .|B92, 464 
boxylic acid norc—C_Y > 
b2333 |—,nitrile.......... Oe os. ae a avccarete Se MRE APTS es ecil eeois ay ieee ian . B92, 464 
eae) 
b2334 |3-Biphenylear- |C,sHw0s. See b2331........ .|214.22]..........000- 180. Wleverth 33k eee sh . B10, 341 
boxylic acid, 2- | 
hydroxy- 
b2335 |2,2’/-Biphenyldi- |[Diphenic acid. 242.22/mel pr (w) 228-9 Bly: MMR. 8 i che altsneieensaren TOA ss 08 8 B92, 655 
carboxylic acid ROEHOIG 5h 
Cua a Nee 
52 
5 66 6". 5° 
b2336 |—,anhydride...... CisHeOs. See b2335.......... 224.20ind (aa or bz) {217 Le A oir ae Pesce re Te eee aes my ArearhsS. BL72, 497 
b2337 |—,dichloride....... CuHsChO2. See b2335.......|279.11|.............. Badge felon desde ees oe ee y v laav B92, 657 
b2338 |—,diethy] ester... . |CisHisO4. See b2335......... 208 82 lle ee Ak tere eis diver 42 fig alles ouicaealet: vs ures] s-t sis ioe | Sates eleacet| Oe ei] on ee B92, 656 
b2339 |—,dimethyl ester... |CisH1sO4. See b2335......... 270.27|mel pr 73-4 71 alle Seen 4 none. ey eee a ere . |B92, 656 
b2340 |—,imide.......... CuHoNOs. See b2335........ 223.22|nd (al) D1 O=2( 94 lett ok del Nee ae Bis] 3 chl v B21, 392 
sh 
b2341 |2,3’-Biphenyldi- |Isodiphenic acid. 242.23)nd (w) BIG= @ Ply tatharee ee cn ccokile en Siam dA | y .|B92, 663 
carboxylic acid coon cou 
OS 
b2342 |2,4’-Biphenyldi- coon 242.23/If (al) R650 ls. Rania ations cohlogeenbed 5 |vAl...}...] 8 laav B92, 663 
carboxylic acid 
(_)—€_) com 
b2343 |3,3’-Biphenyldi- | j,94¢ COR 242198 | leg ik sree 8 ddl eon SAINI es at a| 3 i jaa 6 B92, 664 
carboxylic acid sh lig i 
b2344 |—,dimethyl ester... |CisHisOu. See b2343......... 270.29|lf (MeOH) LOS: — 0) Weipypsitrrehs«,|/Seinieces vovosallle we ancterare ae Veh co) ve gee B9, 927 
b2345 |3,4’-Biphenyldi- HOW 242.23\nd BSS. Ges Bilis yer ol eon wien el ogee eae Lee 6 -|PhNOzs /|B9, 927 
carboxylic acid 
Qo 











For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 














———, a. = in |: Sac <a Se mee ean eee iene’ (Gasoekeel (Rin ES a aaa laa, 
Mol Crystalline b Solubility 
No. Name Synonyms and Formula at “| form, color and rae i Density np | Ref. 
* Ispecific rotation other 
w | al |eth|ace| bz 
| | ee eee | solvents 
Biphenyldicarboxylic acid 
b2346 |—,dimethy] ester... |\CisHiuOx, See b2345......... 270.29ind (MeOH oni: |98:8-0.5) |i jatarsctats til lnere aia ce cis vole tae ans « i |...J...]...]...]MeOH 8 |B9, 927 
lig) lig 8 
b2347 |3,5-Biphenyldi- HO2C EA aS hei ciins eres cere ion at's PLO ne WN ivcccreter emia all eccaretaicoiaenonl heat ira cole i|vilvivl|v jaas B9, 926 
carboxylic acid SS 
ve 
HO2C 
b2348 |—,dimethyl ester... |CisHiusOu. See b2347........ .|270.29/1f (MeOH) NM Nive aca iginetty aie aa cecamn a cash uns acteeers TS Mes ile arnt) O Wetermenm ree scl Ree OEE 
gh 
b2349 |—,2,2’-Biphenyl- |CisHuO«. See b2335......... BLO natt cece eetTeOO 9 White chantlemeibuell eenet es: stor cin. aie e wpeort| Cl baBglliee= ale Bodllearadaaenaers B91, 407 
dicarboxylic 
acid, 3,3/- 
dimethyl- 
b2350 |—,4-nitro-...... .|CiuHeNOs. See b2335..... .. .|287.23|pr, nd, lf DOG RE Nive. nea ctrresa tollechventcs crete l weevetsace: oe MV A wales allt On Lig ds B92, 659 
gh 
b2351 |—,5-nitro-....... CuHoNOs. See b2335........ 287.23\1f (w) 2689 © wilemeah mae eetererancy| rae ose te i|vj|vjJ...| v |MeOH v_ |B92, 659 
wh 
b2352 |—,6-nitro-(dl). ...|CiwH»NOs. See b2335........ 287.23)If ERAT) a anaes, See ed Serer Lr ct i|v]v]v | 6 [ch slig 6 |B92, 659 
v* aav 
b2353 |—,2,2’-Biphenyl- Potclnloss 351.22|pr (chl) 138 gel nonert WEEE eu ei siren. hle tee Renee d*|d*| v |...] v |jehl v B11, 123 
disulfonic acid, 
dichloride (eS ———<¢_» 
b2354 |3,3-Biphenyl- FeSOsn pOINEE 312.36|nd (ace) 285 LHe Fe eye lle earn can eo | tecccest sie Ere Sola eles sta MeOH erin ti. 219 
disulfonic acid, S ge 
diamide g)—-€» 
b2355 |—,dichloride....... close ail 351.22)/nd (chl) 128i, WHS aliccatense VET les o Geel ras ote d+|d*| 8 |...| s |AcOEts |B11,219 
S Le 
b2356 |4,4’-Biphenyl- itn 5) 5 314.33|pr 72.5 S200 1B Bless obdvtecceellteist ello ales lle oe B11, 219 
disulfonic acid noss—¢_S—¢_S—somt 
5a 6° 6! 5’ 
b2357 |—,diamide........ CrHi2N20.iS2. See b2356.. .. . |312.36|nd (w) 300° 0" MMe Deen Se OC Ae See vi] 5] 8 |...| 5 |CSzs B11, 220 
b2358 |—,dichloride......- Ci2zHsCl2OiSz. See b2356...... 351.23|pr (aa) 208 00 7 |rescametscns: Yh toate heemaaas d+} d+! s |...| s |CS26aas |B112, 124 
b2359 |2,2’-Biphenyl- CiHi2N20682. See b2353. 344.37 |Lf 175d <asiracucrate ba cere eimacbele ce ull iaatersesctee ee OE Whee slice |e neers DAIS 743 
disulfonic acid, : As a a 
4,4'-diamino- 
ww 50) 
5G aay 
b2360 |—.4,4’-diamino- |C,,HisN2O6Sz. See b2359.... .|872.43|nd (wH+14) Jon eee epee eee ee fee e ee eee |e ee ee eee sh) i | i |...)...Jaai B14, 796 
5,5’/-dimethyl- eg 
b2361 |2,2’-Bipyridyl.... 2,2'-bipyridine 156.18|pr (peth) 70.1 Dy eth SUR pemerters |lsescen ace 6 |v|v|..-] v [chl v B232, 211 
N, N— lig v 
7 Wie” x 
b2362 |2,3’-Bipyridyl..... aencerenies TEG=1S nee ee eres: 295.5-6.5 |1.140, [1.622329 | 6 | v | v |...] v |peth 6 B232, 212 
N oe chl v 
‘/ Aa Ss 
b2363 |2,4’-Bipyridyl..... LN Bets IC eveainle 6 aetinar inv chon cua 280-2) ear wiellntsidautertcs fy) Nadlbive |eale aol OOls7 B23, 200 
fa WA 77 ‘wh 
b2364 |3,3’-Bipyridyl..... NN _N W5Gs1Siecncase amen 68 291-2760 1.163529 sen unibees | era | Wee ol bswrsl Pemnral| (oecasercace cscs B232, 212 
7 Wee fi ‘ 
b2365 |3,4’-Bipyridyl..... is 150.18)lf (peth) 61 07, MALIN IF Dalla nih wal vs |...|...|...|peth s B232, 212 
y Lee \w 
b2366 |4,4’-Bipyridyl..... in’ S—C N 156.18|/nd (w+2) 114, SOD OS ON Riles .c.all ames oa stars 6|vivif...| v jeblv B23?, 212 
; = = 73(+2w) sh lig v 
b2367 |2,2/-Biquinolyl. .. Ce) ee) 256.31|pl or lf (al) 196 ter © lever a nen Mag epee ee i|val...|...] s joss B232, 267 
S Fo eh of, 
N N 
2368 |2,3’-Biquinolyl. .. O S O S 56.S1I(al),pri(bs) 1278-6. lecesadinitihdl c++ 0|n oaemenel iler|s|...| 8 |chls B232, 267 
Ne NY ae 


















































For explanations, symbols and abbreviations see beginning of table. rn 
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Solubili 
Mol Crystalline a b -- olubility 
No. Name Synonyms and Formula SA * | form, color and ear Ls Density np | Ref. 
specific rotation other 
w | al |eth/ ace} bz aileenta 
— 
2,6-Biquinolyl 
b2369 |2,6-Biquinolyl.... AX 256.31|pl (al) 14d HO Apt Re Oe 2. ae vis Sal B23, 294 
> -_ 
HOY 
N 
b2370 |2,7'-Biquinolyl... N N 256.31/mcel pr (al) WES—GOr  itipee cb svenclllevats oesate coll evoyeveracncare i |s'| 6 Ce Pra ortencio B23, 294 
(higher melting) ¢@ ‘S16 
ey ie ee 
N N 
b2371 |—,(lower melting). .|/CisHi2Neo. See b2370........ .|256.31)tel 116 0; SL ORR Sr | PME oe | me 5.0 me vis peth 6 B23, 294 
b2372 |3,4’-Biquinolyl... N es ZEGsOU | es np ie anaisiet aA Pv auec ccageratenell Pearareerest cdl hater age 8 8 |peth 6 B232, 267 
i N 
OTe 
N ey 
b2373 |3,7’-Biquinolyl... ~ ZOOS SLIM OF RA Tabor OD eh call eenp Acedia eee i |s*| 6 s ichls B232, 268 
OTe > bz) 
Une) 
N 
b2374 |4,4’-Biquinolyl. .. FX aman 256.31|pr (peth) 166, AOA AAs occ alle po aoe Vv v |peth 6 B232, 268 
N — N 
« > « > 
b2375 |4,6/-Biquinolyl. ..) 7 _ X PACA Mane Be eran. 12g. (MPIC EE) | creel yas v |AcOEt vy |B23, 294 
00) Re 
« ») N 
b2376 |6,6’-Biquinolyl. .. SA > 256.31|/mel pr (al) 08-} I) So oe nee | | aR i|s| 8s He iaiiieienserac B23, 295 
JOO 
N 
b2377 |6,8’-Biquinolyl. . .| 2 ey 256.31 /If (al) 143) |e Se RE Biol eee i }s*| 6 «| Wiles ator & B23, 296 
Oe 
N Noy 
b2378 |8,8’-Biquinolyl... aes 256.31 /1f (al or aa) ZOSSh Wh a ecansenga haptenchare + tiles nel 8 i|s|6|s|s |chlv B232, 268 
NN x 
— \ lig 6 
WS, 
b2379 /Biquinone, Phenicin. 274.23|yesh-br 230-1, sae trnal. ose alee neces Sof VON cl ao Al ie Ohl ae ae eee 
3,3’-dihydroxy- 5 6 aa Vv 
5,5’-dimethyl- | ll 
CHs OH HO QO CHa 
l I] 
° 
— |Bismark brown. ..|see Azobenzene, 
2,4,3/-triamino- 
b2380 |Bistibine, (CHs)2SbSb(CHa)2.......... 303.64|br-red nd 17.5 Orns Shere cravat) eilioe ek Neneee i 8 BT | eeeceeceee J1935, 
tetramethyl- 366 
— |Bistyryl..........|see 1,3-Butadiene, 
1,4-diphenyl-* 
b2381 |2,2’-Bithiophene gia Bithiony!. 166.27|If (al) 32-3 10). ae |S aero 9 [eee ijv|s laa s B192, 26 
CL 109 
8 8 
b2382 |—,hexabromo-.. .|CsBreS: See b2381.......... 639.66)nd (bz) RO cre? | UlNiarivsrads syaisi ew atotaan cil es RRS i ies | Ste B19, 33 
— |Bitolyl........... see Biphenyl, dimethyl- 
b2383 |Biuret........... Allophanamide. Carbamyl- 108,08/pl\(al) nd (w-RDWt98d | Leas Shaec wheats on c<cle sc cece CT ied fee Oa na loeb | eee B32, 60 
urea. H2NCONHCON Hz: vh 
b2384 |—,acetyl-........|CHsCONHCONHCONH2. . .|145.12/nd (w) BOE oC lire v.craiermara line crevices ay a iciets al al J PE ee U (eee B31, 33 
b2385 |—,1,5-diamino-. ..| H2NNHCONHCONHNH2.. .|133.11|pr(dil al), LOQ=200 silks ceectalla panisit sacle eee v/s! 6 .|aa vA B3, 101 
nd (aa) 
23865 Bihan yc. e crs specu sae ell CSBERAOOR sp us snaveinantnsry tea eet 394.52|pl (ace) 1 fs Ce aes Meter I Mee Ay er, ae Be eee. ee ae 
b2387 |Boric acid, Tributoxyborine. B(OC«H})s . |280.16]......... 004.0 [ecc eee a ee 230-1 0.8567; |1.4080% | d | s MeOH v_ |B12, 398 
tributy] ester 114-515 
b2388 |—,triethyl ester... . |Triethoxyborine. B(OC2Hs)s. ./146.00|............. c/o ceeee ee. 1.20760 O8540 78 eae ook dil soa] con emia oe neta BL, 333 
b2389 |—,triisopropyl ester|Triisopropoxyborine. PSB.OR) avenue Seed is LR es BOR LET 5 5 ibs leca nee oe djv v }t-PrOH v_ |B12, 382 
B(OCsH))s 
b2390 |—,trimethyl ester. . |Trimethoxyborine. LOS. OU | iave sas rarakea ate — 29.3 67-8 O01 620 Sienree sic d C-USA eS MeOH ~ /|BI15,1210 
B(OCHs)s 














For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 











- He — ARo][s——oeo—cw~+~ 
Mol Crystalline RY b Solubility 
No. Name Synonyms and Formula St form, color and aa oO Density np Ref. 
’ |specific rotation ¢ other 
al |eth| ace} bz Bete 
1. 
Boric acid 
b2391 |—,tripropyl ester. .. B(OC:H"")s aki siele istedids Sas as MRR OR sane scattsyarayece . 179-807 0.8576, 1.394820 vio .|PrOH 8 Bl, 369 
64° 
b2392 |—,tris(3-methyl- B[OCH:CH2CH(CHa)y]J3..... « Petal) aiehista aus tae ara ca cat al Ro Besar Ge 254-5 0.8518, 1.41562 eC nF Aa aicaniirka de weens Bl’, 1645 
butyl) ester 132-31 
b2393 |—,trithio-, B(SCHs)s...... RU Uber aA Ms [er ayuda esra:ctits calsagals és 5 218.2700 1.12620 1.578820 d et MA A 
trimethyl ester 
b2394 |Borine, bis(di- [RGREREN SE Bio occataacnery eC OGs mariner sk siete qHLOGIOR SA, ewes Crreamt en d .|o8 2 Am76, 
methylamino)- 3905 
fluoro- 
b2394! —, bis(methy!- (CHS SBC Hen cscs secs so os ZOOS rei mieretcts vrs —59 LOOM Ey vlersiocel| erase ete d AGB > Gul pp |Mdeeect sen. 
thio)methyl- 
b2395 |—,difluoro(di- (GHAGNIB Rear ec iaes 92.88|rh "CT ER OCLESEA lice eee beeen .|Am76, 
methylamino)- 3904 
b2396 |—,difluorophenyl-|CsHsBF2........-....... WESE OL Neewat ches pulte-vaze,a eeu nine «os MO=Dar Mina nertecalems paras 8 8 . |B162, 638 
b2397 —,difluoro- on €_S—sr TS ODA e ivavate octet comers Reva ott Seprtaun GB=7 8 Sliacarenuacec is) ee iebaae a a 8 AGO AIA ft oGha hs 
(4-tolyl)- oe 3 
b2398 |—,dimethyl- [((CHs)sAsBHojs............. AAD TA renee ciate reverateiara te 150 1 E-SLUD DN ises Pacey € oct (Caere este ye 8 08 8 Am 76, 
arsino-,(tetramer) 389 
b2399 |—,—,,(trimer)...... |[((CHs)2AsBHb]s............. BSS 46 iisraica sees ereaeyarete 50 DAC A saetivcraxstellia-snsuns ures 8 OS) Weta consis 
b2400 |—,dimethyl(di- |(CHs)2NB(CHa)2............] 84.99]........-00 0 —92 tot eae Ma Sateen Oe ey crea (ete ae ye a Koeace nein 
methylamino)- 
b2401 —,dimethyl(di- {(CHs)2PB(CHs)a]s.......... BOo Salt ens iaeres ae ce: 333 ZOOM) ie cme a hope cll taics all’ es Scrameteca Mencars een | a 
methylphos- 
phino)-,(trimer) 
b2402 |—,dimethyl- CHVOB(GHa)ss 62s ecces cen PPP OD ls tarevonrere nn = A cous ayrell wre ars ree a) I ee AORN Vlas enc A d O80: Bets 
methoxy- : 
b2408 —,dimethyl- CHBSB(CHass ciisc cei cans BTOBIE ers ireerets as aca — 84 (Ars I ts certeneci® acter peewee d HOR 000) OPE ere 
(methylthio)- 
b2404 |—,(dimethylphos-|[(CHs)2PBHok............. ./295.48)nd 161 19020 siamese sce ccse ry cen cemstarae 8 OSB | | etgsteunctans 
phino)-, (tetramer) 
b2405 |—,—. (trimer) [GBs sP Bs] 955 <9. 5.078 efeia cos 221.61 |rh 86 Ut | Iisatmacallasousess 8 ORB) ete 
b2407 |—,methylthio-, (GIERS EC hc. no nlaeakta cemtae cloasenal iota ioie Glengl femme oni meetaEroletaa0 KOs mo omer L d OBS iiiriwsce nr 
(poly mer) 
e108 | ariethy ise B(GlEy ae OAs oaslano vane: 92.9 95 0.69612 |........ s|s .|B42, 1022 
b2409 |—triisobutyl-....(B(CiH)s: 2.02... --- ages |182-16}. 22222 ee |y ene ees 18876 (10.7380, |1.4188%) |... .|cafa..|e.).--|..esceaare B4?, 1022 
8620 
b2410 |—,trimethyl- BCC aad vate Cite cans Siw rain (Nie ot ain can ores —161.5 DOME a Alerdtah ate cereh patbsienn oie viv states . |B42, 1022 
b2411 |—,triphenyl-..... ES COeTIE) ares cectesrct Miaka acoso PAO ES rrcthsratcye euse aCe eleey 142 DAB HOM! eee a aici] spokbeeesenee d| 6 s jligs B16?2, 636 
b2412 |—,tripropyl-...... (CHE Ms eeon no sopud ener NO ee neo yo neneonh —56 156760 OPEN SAU AM teeelaclbmaleounose coe B42, 1022 
b2413 |—,tris(3-methyl- |piCH,CH:CH(CHa)iJs...... .|224.24]..--..00--.e 0 efor ee eee 11914 0.76004 |1.4321 8 os v B42, 1023 
butyl)- 
— |—,tris(methyl- see Boric acid, trithio-, 
thio)- trimethyl ester 
b2414 Borneol(d)........ CermO Mee Tk coe: 154.25/If, [alp+37.7  |208 212700 GE Nea seem s|s v jlig s B62, 82 
(al) 
b2415 |—(dl). AW Or FEO escrnc ttre eed eas een Pen If (lig) 210.5 sub 1.01 ee MOA ALAS & viv Vv . |B62, 82 
P2416 — (eases ee ke CwHuO.....c0ce 2. ece.+.../154.25]pl, [a]p—37.74 [208.6 2107 = [1.10117 |........ s |v Vallee aces B62, 82 
b2417 |—,acetate(d)...... CrHnO2 _|196.28}rh, [alp +44.4 29 DP RUSE | ak Seiten 6 | 56-4 ek aU ROI Serial oe gs he Gi ina iub5 lw, B62, 83 
2218) = ——(al) ee UTE Otn CE ee eae FSGS beeen acta eek <-17  |223-4 OUI {BOLEYN w |lamesl bree alla a Bll ers |kine Mi detest B62, 86 
b2419 |—,—(J)........-.. CuH0O2. 0c cee cee cess +s. {196.28][olp — 42.7 29 225-6 0.9920; |1.46342 s|s . |B62, 85 
b2420 |—,formate(d) CREM eee 182.25 | [a] +48.75 . |9o10 1.01715 {1.470815 B62, 85 
b2421 |Bornylamine(d).. tie y 153.26 [N]p +47.2 (al) |163 DOO wisbais whe soa neal nos uvadenns viv .|08 Vv B12?, 39 
aT ON 
Sere 7 
b2422 |Bornyl chloride(d) cl 172.69\nd, [a]Jp +34.5 |149-51 2O7-—-SSUD Ih deetalivte «| ctaerenete eine ./peth s B52, 62 
SS (eth) 
Va | aN 
Pe Dae 
b2423 |Bornylene(d)..... wa \ 136.23|[a]p +19.3 109-10 VAG E0ST Wile rretee ates sillexe cieceters7a . |B51, 80 
\—SZ 
2424 ——(Uiear cera ease ahem Croc. See b2423..... 20.5205 136.23 [a]p — 23.9 (bz) |113 EO" Nees alah) ei teaeoerorad ep |e all Genehrepeeer eres B52, 105 
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lubilit; 
Crystalline ~ b Solubility 
No. Name Synonyms and Formula form, color and a3 a Density np Ref. 
specific rotation other 
w | al |eth/ace] bz 
solvents 
Bourbanal 
— |Bourbonal.......|see Benzaldehyde, 
3-ethoxy-4-hydroxy- 
— |Brassidic acid... .|see 13-Decosenoic acid 
(trans) * 
b2425 |Brasilein......... HO [o) 284.27/lf (w+1) 1) i Omar g (Oe Myryeeile ry: Meret donee a sis | & s ichls B18?, 194 
See aa s 
ee Ne | 
HO— 
ag 
OH 
— |British see 1-Propanol,2,3- 
antilewisite dimercapto-* 
—|Bromal..........|see Acetaldehyde,tribromo- 
b2426 |Bromocresol Br Br 698.07|wh or red 7 ly SS (Eppes eps Pees pee (ate geen a, a: eel ox 6 |AcOEt v_ |B192, 108 
green i? aa (+7w) aas 
a NEN. 
yl | [0 
CHa CHa 
803H 
— |Bromoform...... see Methane, tribromo-* 
b2427 |Bromophenol Br iC 670.02/pr (aa) CPOE Vivcea-apeaal ob arntamiea ete ee i|s 8 jaas B192, 105 
blue HO | 9° 
JUROR 
hE a 
Br Br 
803H 
— |Bromopicrin.... .|see Methane 
nitrotribromo-* 
— |Bromoprene...... see 1,3-butadiene, 
2-bromo-* 
— |Bromural....... .|see Urea, 1(2-bromo- 
3-methylbutyl)- 
b2428 |Brucine.......... rea PR AI ADA: veoh ocyi xox ox) snl oe ore 394.44/pr (w+4), Ef a) Kage eRe PONE IR kes ee | ee é|/ vl 6 6 |chl v B272,797 
(oclesei — 149.5 
(a]sss3 — 120.5 
b2429 — hydrochloride CxsH7ClN 20. ASO DSi! LT), a dee on wx kion Silage coe ta uk ee ee s | 8 .|B272, 797 
b2430 |—,nitrate......... CasHaNsOo..............++ (493.51 [pr 2802 > Wantespetvoataleetne oar 8 | wilh cdot secele eee eee B272, 797 
b2431 |—,sulfate......... CaHeNsOwS inc. cccnne veces NOLS SU nell edly Bek les crema earcdiee hates illesteeta oial cee cere 5] 6 i |chl 6 B27?, 797 
(w) vA MeOH vy 
b2432 |Bufotalin........ Cx HHOO oo. dsr creer ses tral S44.56llalp-eb-4 (chi); J228d foc, ssaeclecessesclecvacees ils 5) Ege | Bae Se 
b2433 |Bulocapnine (d)..|CigHisNOu...............-. 325.55/rh, [a]p-+237.1 {199-200 |.........]..... a lee oss B272, 554 
(chl, c=4) chl v 
D2dcAn l= (GL) rporcyeacrs = al CaghligN Odyimkitnaiianiwals + AMI EbcOGle eel 7. cd 209.10 Sia caea: Srl wie teow. . |B271, 468 
b2435 |1,2-Butadiene*.../Methylallene. = — | 54.09].............. — 136.3 18-1760 0.676, 1.4205 a eS ent een ae BL, 224 
CH2:C:CHCHs 
b2436 |1,3-Butadiene*.. .|Bivinyl. CH2:;CHCH:CHp....| 54.09].............. = 1080" j=4.) @ Ge... 1.4292-%| i | 8 os 8 B15, 929 
b2437 beaeusreiene 4- |CH2:C:CHCHiBr........... EON se Sata re aed - |109—11760 1.42557 1 E24 fs hs i ee ae Oo eons se B18, 929 
romo- 
b2438 |1,3-Butadiene, 2- |Bromoprene. 133.00/\grsh-ye §=—SJ........ 42-3165 UB074 14.4088 15. |%s Wraen cleeialnnccc cs scdlneckees 
bromo-* CH2:CBrCH:CH2 
b2439 tiseng cd Ber OE OHO CEC! 2.54 cas vats SDS eee Piva xce ecole weer ee 88 0.98917 1.477520 8 .|O8 Vv B11, 928 
chloro- 
b2440 hat anc ta l= |CHaiCHCHICHE!. .: ...0..... | B8b4b laevis. ccab ane . |68 0.9606, 1.471220 .|chl v B13, 949 
chloro- 
b2441 |—,2-chloro-*.... . Chloroprenes mn P| PS8-G4ueunaiieroaes ced tae 59.47 10.9538) |1.4538% | 5 Sloss, |e 
CH2:CCICH:CH2 
b2442 i eta E CH:2:CHC(CHs):CHCl....... LD Oi isa: ep aclend Sais er Rveenetete 99-101 0.97107 1.479220 a [SSP sirevalf Ras Gg traci koe haven ee ae Bl’, 974 
methyl- 


For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline b 
No. Name Synonyms and Formula * | form, color and mt Mi is 
wt. ‘I A Cc © 
specific rotation 
—+ t =f 
1,3-Butadiene 
b2443 |—,1-chloro-3- GHC (CH GHCH Cle. os | LOQBT ic. as cesareen elowsens . |99-100 
methyl-* 
b2444 |—,2-chloro-3- CH::C(CHs)CCl:CHe......./102.67). 5.0.65 93760 
methyl-* 
b2445 |—,1,2-dichloro-*..|\CH2:CHCCI:CHCl..... 122.99]. . |60—5105 
b2446 |—.2,3-dichlore-*. .|CHa:CCICCI:CHe.. 2... [I Z208). cece epee nea 98760 
b2447 |—,2,3-dimethyl-* | Biisopropenyl. ACTA sea ps leucine —76 75.9760 
CH2:C(CHs)C(CHs):CHe 
b2448 —,1,4-diphenyl-* (cis, cis-Bistyryl. 206.27\lf ornd (MeOH)|70.5 ~=|......... 
(cts, cis) CeHsCH:CHCH:CHCeHs 
b2449 |—,(trans,trans)*... .|trans, trans-Bistyryl.........|206.27)lf (al or aa) 152.5 350720 
CeHsCH:CHCH:CHCeHs 
— |—,1,4-epoxy-*..../see Furan_- 
b2450 |—,l-ethoxy-*..... Che CHCH: CHOGIEED 5 <0 6 cOS. 15 ste eer eke sae situs Seely areuvre aiees 109-12 
b2451 |—,2-ethoxy-*..... CH2:CHC(OC:2Hs):CH2...... bie 4 nets Ber torre nal Ie cea RCO 94.5- 
5, 5760 
b2452 |—,2-fluoro-*......|Fluoroprene. CH2:CHCF:CHz.| 72.08]........... 00. fe cece ee 12760 
b2453 |—,hexachloro-*.. .|CClo:CCICCI:CCh..... 2... - OMG oars apm de hist Aiyeea —21 215760 
10120 
b2454 |—,hexafluoro-*.. -|CF2:CFCF:CF2............. TGBIOS Screws ak eee —132 6760 
b2455 |1,2-Butadiene, 4- |CH2:C:CHCHil............ LF OLOO etae eat Aint wmraeet ec Nihal 130760 
iodo-* 
b2456 |1,3-Butadiene, 2- |Iodoprene. ty OR OES Rents oom ers .}111-3760 
iodo-* CH2:CHCI:CH2 
b2457 |1,2-Butadiene, 4- |CH2:C:CHCH2OCHs3........ FY Uh 19 [ERI ts Aan PR ol | Pe 87-9 
methoxy-* 
b2458 |1,3-Butadiene, l- |CH2:;CHCH:CHOCHs....... CoP |e] NAR i eae Re eb ane ern 91-2760 
methoxy-* 
b2459 |—,2-methoxy-*...|\CH2:CHC(OCHa):CH2....... SEE A ingen career ras cy . (75760 
b2460 |1,2-Butadiene, 3- asym-Dimethylallene. ‘obs OAS EEAE. 2, Sere rhe —120 40760 
methyl-* CH2:C:C(CHa)2 
b2461 |1,3-Butadiene, 2- |Isoprene. GS ID es deta ats) cons co ake —146 34760 
methyl-* CH2:CHC(CHs):CH2 
b2462 |—,Pentafluoro-2- | Perfluoroisoprene. UDOT entrees aes tore |laeesrie aks) 9 39760 
trifluoro- F2C:C(CF3)CF:CF2 
methyl-* 
b2462!|—,1-phenyl-, Cs CHCH CHC. 6). 2st ISOAON Ghas saeies 4.5 86u 
(trans) * 
b2463 |1,2,3,4-tetra- GCICH:ECOICCECHEIN S45. ae 10189 sneer. <a Sires —4 188 
chloro-, (liquid) * 6710 
b2464 |—,—,(solid)*...... CICHCCICEL CHE], 55.25. Fs LOU SO a dite sve ese a ets | | SCORE 2, 
b2465 |—,1,2,3-tri- GH:-CCICCLLOHCI.... 18: TUG era Earn Renae el | Pa 33-47 
chloro-* 
b2466 |2,3-Butadien- CHe:C:CHCH:OB. castoa sit: 70:00) crt acreeteistars stall tara nttatep 126-8756 
1-ol* 
b2468 |Butadiyne*....... Bidcetylenes:..c-/eran st 02h) OOLOG | omeaeise sac ucrisye —36 10.3760 
CH:CC:CH 
b2469 |—,1,4-bis(1- OH HO QAGIS Oller eeacu tat ty (: ns aes ee 
hydroxy-cyclo- [Eel | 
hexyl-)* Cc» ciecio—C_ > 





Density 


0.9543). 


0.95937 


1.199"? 


1.18297) 


0.72627 








O.9697100-"), 


0.8154, 


0.81777 


0.8434 


1.68207 


1.553-4 


1.7129) 
1.7278, 
0.82867 
0.82964 


0.82727 


0.6833; 
0.68107 


1.5274 


0.92864 


1.40607. 


0.91647 


0.73644 


Solubility 
np Ref. 
other 
: w | al |eth| ace} bz AMOR? 
f+ ae 

Wen atatniels 8 chl 8 Rictepie 
1.468620 v chl v B14, 975 
1.507816 COUT Sete ax 
1.48902 (c) ot ae ll ee, dees etter 
Ae rea ese lies elem pe ot ae ¢ B1*, 991 

i | s*| v v |peth s B52, 589 

chl v aa s* 
ey i|s]|6 8 |peths B52, 589 
chl s 
1.452920 BA incl espana metaborate B14, 1975 
1.440020 Vv .|08 V B13, 1977 
TAO oh Ee fe oe loners | akcaeal| cel | ar atareseean eeapeye | ieee s Pree 
1.554220 Di sas . |B, 955 
1.37872 .|B1s, 948 
5 O09 20 ale eranel|lassaie4| aa eter Yvert taueecuernes icici B13, 929 
OO LG pallenctst|tetemal ts celts] |tedaest |taeatat lvaeiaton tatel prea Bl’, 956 
1.43520 8 . |B13, 1974 
1.45902 [Fal aR a lee ees eAthena B13, 1975 
1.443220 Vv .|08 Vv B13, 1976 
DW APLG G20 4 erie Iesrepen| eee ite tote | esteneet | corse tease terres BL, 1976 
PAE ISS Ca Se alhs dualloeoe |i een B15, 966 
DE SOOO Sarai nes fe aeal | mersi lseaell ness wieneterevenel neseete terete 
1.612816 | i | 8 .|08 8 B52, 414 
1.5455 i .|08 8 Bl, 954 
snovhnaret exe i .|chl v B18, 954 
os 8 

1.526220 8 .|chl s BL, 954 
1.475929 | s | v .|os Vv Bl, 1974 
1.41895 we tele | ye .|chl s B13, 1056 
nko ce Sea Ehe aillecsal chery: | Oy | We @ Ens aan | neasesyetrns 

oh chl 5 





























For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline =m b . i er 
No. Name Synonyms and Formula * | form, color and ms REP Density np 1 | Ref. 
wt Cc Cc 
* |specific rotation other 
w | al Jeth| ace} bz 
= dlie solvents 
Butadiyne 
b2470 |—,1,4-dichloro-*..|CIC:!CC:CCl............65. 118:96) on ely: etal eee |e a el Se Se seul aanlicadleee | acctobiey B12, 246 
b2471 |Butanal*.,,...... Butyraldehyde. PON OR trae neni —99 75.7760 0.81707 1.3848 | i. | 00°) 60 Ve el Se ee BL, 721 
CHsCH2CH2CHO 
b2472 |—,oxime..........|CHsCH»CH:CH:NOH.......| 87.12].............. —29.5 |15276 (25 all oe ees y.| oo] o |. 2 8 lee sacha eenel BTA. 724 
b2473 |—, phenylhydrazone|C HsC H2C H2CH :NNHCeHs.. .|162.23}. 0... fee ee SB ce oS eee eae PN es A Ae (Ons Done ae: B15’, 55 
b2474 |—,2-benzylidene- |a-Ethylcinnamaldehyde. 160/210 1 alge eso BV=88 © 1102014 11157820) gore ei ecaell tery! el or ene eee aera 
2-Ethyl-3-phenylpropenal. 
CeHsCH:C(C2Hs) CHO 
b2475 |—,3-chloro-, CHsCHCICH2CH(OC2Hs)2.. .|180.68).............. Dialers. le oe 0.96777 1.421020 Bh COU Fe Sl ifn 5108009. BL, 724 
diethylacetal 
b2476 |—,4-chloro-*.....|ClICH2zCH2CH2CHO......... LOG THO a acer Sts pares a rata ak ce 50-118 1.107) L44GGO Ol oY VW Ys oe | ecapednetaracaieue oie [evan ate 
b2477 |—,2,3-dichloro-*..|}\CHsCHCICHCICHO......>.|141.01]..............)...-0000 58-6020 1.26667 1.461821 Dy APB te CHS BL, 724 
b2478 |—,2-ethyl-*. .....|(CoHs)>CHCHO............ 100:1614 BRA. Re dl oes ee, 115-7 10,8147 {1.40405 | 6} | o]...)...J.......... BL, 749 
b2479 |-,3-hydroxy-*... .|Aldol. Be LON oe ox a Hove ichericmt etme en hee 79-8012 1.103% si ens shiny i -en  <e ene (ey to BL, 868 
CHsCHOHCH:CHO d85 
b2480 |—,2-methyl-*. .. .|CHsCH2CH(CH:)CHO...... S618 ky Evert (eee ee 92-3 0:8020'0 138602) || i |g |i a |ue-|.c- ipsam B1, 682 
b2481 |—,3-methyl-*. .. . |Isovaleraldehyde. S6:13| gen aeee ee —51 92:57 10:803,' 11-3002 etal way sal .= «| lee BL, 742 
(CH3)2>CHCH2CHO 
b2482 |—,—,oxime....... (CHs)2CHCH2CH:NOH..... LOW SVEN. «eae «seca. 48 161.3759 0.89347 1.436720 TE En) ee (| esl icons it ks eles 
b2483 |—,2,2,3-tri- n-Butyrchloral. VD AAMT ed areate cual pee est 164-5750 1.39567 LATHE | NB Ve ac Goll oir ctctete caine ERR 
chloro-* CH3CHCICChkCHO 
| 
b2484 |—,—,hydrate...... CHsCHCICChkC(OH):....... 192.45|rh pl or lf (w) |78 d 1.694a) [nce Bi al fia a (ee n | n ees eter (SON OLS 
b2485 |Butane*.......... CHrCH2GHiG Hsin... senses % S812 Fee yp scale hese —0.5 0.6012! 1.354318 | Viva chl v BI, 261 
b2486 |—,l-amino-*.....|n-Butylamine. (Cp Re pater eee —50.5 77.8760 0.764% |1.40120 ede a oe ed Gd B42, 631 
CHsC H2C H2CH2N He 
b2487 |—,2-amino-(d)*.. .|sec-Butylamine, 73.14/[aJp+4.06 (w) |—104.5 {63760 O:724, | ated React cone, | nee eee een B41, 372 
CHsCH2CH(CHs)N He 
2433) (dl) Prone at 1 |\OMaGHeC (CHa) Nis... |e@Ocdlblacs cauascsavee <-72 66-8772 O.7271 0 soot eae. ee B42, 636 
b2489)|—j—()*, 0.04. -|CHsCHiCH(CH:)NBa.... 011 78-14\[al—=5.00 | |........- 63 0.725% ||. -2axbel apsles tl wele. sea ahnetenertic B41, 372 
(w, c=4.7) 
b2490 |—,2-amino-2,3- (CHs):CHC(CHaN Ha, 0 MYEOL.1O) OP Fy we deaaesces 104—5760 0.7683, 1.40060 {... | @1e15. oe eu ete temas B4, 193 
dimethyl-* 
b2491 |—,3-amino-2,2- (CHs)sCCH(CHa)NHa.... 5 (LOLU9), nc. acces ec cae —20 101.5- Fe ererecinec| nate ten Na Re (Peete JO es Paes ghrp ie Reger a> B4, 193 
dimethyl-* 2.5751 
b2492 |—,—,hydro- (CHa)sCCH(CHs3)N He. HCl, . . |137.65|nd PDA | iilts, Siar ve He eles ie Me OM (ta of| 8 gers oleate B4, 193 
chloride* 
b2494 |—,1l-amino-3- (CHs)p>CHCH2CH2NH2......| 87.17)....... sible Mol ara eR anEe 95-7761 0.7505, 1.409618 | © | © | © |.../.../chls B42, 644 
methyl-* 
b2495 i Laie ek CHsCH:C(CHs)2NH2........] 87.17|....... 00005 |= 105 7770 D281 ¢- |. SAW oll] otto Se.) «tee siete B42, 644 
methyl- 
b2496 capers a (CHssCHCE(CHNNHa.0c | S%AT eco aencnccasleonorrdes 84—7760 0.757419 [1.409618 | v | s |...]...]...]........../B42, 644 
methyl- 
b24961|1,4-bis(dicar- C2HsO2CN H(CH2)4NHCO2C2H5 nd (lig) SOS) «IMR is, Pace Fee a ce bolsGo Ab Sale oi) (8 ORs B41, 421 
bethoxyamino)- 232.28) lig s* 
b24962/—,1,4-bis(di- (CHs)sNCH2oC H2C HeC HN (CHa)2 si reint RCA Sea x RV Tere Kl STALLONE Pe 269 OFOR2 le siciccia a AB Ae al see ail octal arnieexe cra cr ebetene Ge, 
methylamino)- 144.26 
b2497 |—,2,2-bis(ethyl-  |Trional. 242.36/Lf (w) 75.7 d 1.199% dno well O NV i) ee deers com Does BL, 731 
sulfonyl)-* CHsCH2C(SO2C2Hs)2C Hs 
b2498 |—,1,1-bis(4- CHOMmoR:CH (—¢_S—on) 242.32!nd (to) 136-7 O70 Wo Ak card dleas noes i | s |...|...] 84 |to 8 B62, 980 
hydroxy- 2 
phenyl)-* 
2499 |—2,2-bis(4- ——orscrac(cnts) (—¢_S—on) 242.32|nd or pr 133-4 250-80. leaks alleen i|v}]vlvJ]s6|MeOH vy _ |Bé6, 980 
hydroxy phenylI-* | 
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Mol Crystalline es b Solubility 
No. Name Synonyms and Formula a | form, color and aC, ae Density np Ref. 
specific rotation other 
w | al Jeth| ace] bz 
L | | | | solvents 
Butane 
b2500 |—,1-bromo-*.... . |n-Butyl bromide. 137.03}. . -|—112.3  |101.3760 LOY Ge ye phe exe) Foe eta lpiesallies. |e ellisallanpaneemae B1’, 290 
CH3CH:CH>CH2Br 
b2501 |—,2-bromo-(dl)*. .|sec-Butyl bromide. ABVO8I wc s.3 .{|=112.1 — |91.2700 Li2556pe NMABEBA MA leecalable alealeeebre eer. Bl, 293 
CH3:CH2CH(CHs) Br 
b2502 |—,—(1)*. .....|CHaCHsCH(CHs)Br..... 137.03][a]p — 23.13 90-1 Vi25864 1436008). shal. soleaclassses ses cl BIS, 203 
(undil) 
b2503 |—,l-bromo-4- —/ CICH:C HxC HC H2Br Geil an Mehee eee elects el 174-5755 1.488, |1.4885 | i | s/s _|chl 8 B1*, 294 
chloro-* 
b2504 |—,2-bromo-l- GUCCOMGHBEOHEGl aay wall eaiienmnicasesaet dlr ees ne ces 146-7758 1,468; [1.488020 | i s |chl s B1?, 83 
chloro-* 
b2505 |—,1-bromo-3,3- | (CHs)sCCH2CHoBr..... HITGSOS Aye SE cn tv cacllcleense 138 1.1556, |1.4440 | i 8 _|ehl v B1?, 409 
dimethyl-* 
b2506 |—,2-bromo-2,3- — |(CHs)2>CHCBr(CHs):. . . (ILGO:08| we sveaviyuae ea 24-5 132-3742 1.177220 |1.4517 |d*]...| s .|chl v Bl, 414 
dimethyl-* | 
b2507 |—,1-bromo-4- WOHSCHsOUNGisDon enna) OO Olle yon cect (Oe oan cH 184257010 seh ene ee 1-437 O25) otelllevall yale eel eee ae ell eee 
| fluoro-* 
b2508 |—,1-bromo-2- CHsCH2CH (CHs)CH2Br..... 151.05|[aJss2+4.04 |..... .|121.670 = |1.2934% |1.4451% | i | a | |...|...].......... B13, 362 
methyl-(d)* 
b2509 |—,—(dl)*...... .|CHsCH2CH(CHs)CH2Br..... HOS [Paes etl Mostra son 117-8 TROP eee NS ea ae EN eal lcial amo cars sec BI, 363 
b2510 |—,1-bromo-3- Isoamy] bromide. AS TEOD kee ea rateoc cat Sh OT 57) 11926002. 0114420200 tl sh seine aera | etareneeeer B1, 363 
methyl-* (CH3)x>CHCH2CH2Br 
b2511 |—-,1-chloro-*.. .. .|n-Butyl chloride. PRG YAS ayn At ee eae 22 78.470 |0.8865, |1.40212 | i | o | o]...]...].......... BI, 275 
CH3:CH2CH2CH2Cl 
b2512 |—,2-chloro-(dl)*. . |Isobutyl chloride. OD) 7: aera dr ec: —131.3 [68754 Dy eoN leer ieonl| He es les le tlle cll bes seco. B13, 278 
CH:sCH2CHCICHs 
Desay) Bae «snk CH;:CH>CHCICH:..........| 92.57|[elp—8.48 —140.5  |68760 OISO500 le ee gerpte cera cece eal ae [oes leak eee ora BL, 81 
b2514 |—,1-chloro-2,2- _|neo-Hexy] chloride. SPADES lice Ses NMP else oe 11675ime || eeoeee 1.4200 | i Vv chive) Siteeeeenee 
dimethyl-* CH3C H2C(CH3)2CH2Cl 
b2515 |—,1-chloro-3,3- — |(CHs)sCCH2CH.Cl........ BE 2O°G2 bet o cntabecnin stall racers 115 0.8670, |1.41612 Vv PA @ulen Necasesec 
dimethyl-* 
b2516 |—,2-chloro-2,3- — |(CHs)2CHCCI(CHs)2........ 12062 eee ee eee =D 118 0.876922 |1.4162% | d|s Wibrtalleesd ache cic BI’, 414 
dimethyl-* 
b2517 |—,3-chloro-2,2- _|Pinacolyl chloride. 20:62 Re cacaretsa acetal eau 110% = -|0.87674 |1.4181 ¥ yooh oeloseertseaameale oetirester 
dimethyl-* CH:CHCIC(CHs)s 
b2519 |—,1-chloro-4- FCH:2CH2CH:CH2Cl........ PANG coretnercss tec yet ramets oe BUST ist erences LAODQ ASR yn eo 5 lace ane etal eewea aerate 
fluoro-* 
b2520 |—,1-chloro-2- CH:sCH2CH(CH:)CHLCl.... .|106.60|[e]egpo+1.64 |......... 100.570 |0.8857; /1.4124 |i|s|s . |B18, 356 
methyl-(d)* 
2521 (Al) ane CH:CH2CH(CHs)CH2Cl..... OGIO oer eee eon Manse ee Pye ICC leo noalaadlisdall sells delicor|laseecs soon B13, 357 
b2522 |—,1-chloro-3- Isoamy] chloride. 106.60 nee os saan —104.4 |98.87 |0.8704% |1.408420 | 6 | 0] o]...J...].......... B13, 359 
methyl-* (CH3)2CHCH2CH:2Cl 
b2523 |—,2-chloro-2- tert-Amyl chloride. 1OG:GOleebtent elas ss —73.7  |84.57 |0,8650% |1.4052 | 6 | s | |...|-..|........-- BI’, 357 
methyl-* CH3C H2CCl(C Hs) 
b2524 |—,2-chloro-3- (GY) CHGHCICU SI ee LOG 00 UE nena ern |neenee es 93760 0.8685, |1.408120 il teoee heal oem. BL, 46 
methyl-(dl)* 
b2525 |—,2(chloro- GHIGHCIGHUCGHCI)ie sat (T7640 |My wipe cece ee alle ee exe oss cue TE PROB lca co ose i Hlchiteis multe ee 
methy]l)-1,3- 
dichloro-(dl)* 
b2526 |—,2(chloro- GEE@HGICC](GEDOL)zy nite 209.03 Men nvnn ovens alereeneies MOP SEO LEY Moose oe i v .|chl s Bl, 362 
methyl)-1,2,3- 
trichloro-* 
b2527 |—,1-chloro- (CHs)s.C.C(CHs)2CH2Cl..... WAR GR eB Fh andor’ 52-3 SO=140 te ah Oh ah eek ee i WA cee Mowe eae va As BI, 502 
2,2,3,3-tetra- 
methyl-* 
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Sa (aa a aR IS) Ra (Ew 
Solubility 
Crystalline 
No. Name Synonyms and Formula en form, color and ee an Density np 1 ‘|| Ref. 
Lave specific rotation other 
w | al /eth/ ace} bz 
=H | | | solvents 
Butane | 
b2528 |—,2-chloro-2,3,3- |(CHs)2zCCIC(CHa)s.......... LSE. 65l. occcuwengustents 136 Beale cus oande abl ert angled a sbavepets hee i |...) v|...|...J/MeOH & |B, 59 
trimethyl-* 
b2529 |—,1,4-diamino-*..|Putrescine. 88.15|lf 27-8 158-970 0.877; |........ 8] Ds] eal ee ee ee ators eee B4, 264 
HeNCH2CH2CH2CH2N He 
b2530 |—,—,dihydro- H2NCH2CH2C H2CH2N H2.2HCl nd (w) DOO ern ccovaiayactien telat c erect cietectevaree vjst/...}...].../MeOHi |B4?, 701 
chloride* 161.08) 
b2533 |—,1,2-dibromo-* |CHsCH2CHBrCHoBr......../215.93)........... 0.0 )e cence nee 166.3760 1.79517 1.51502 Pleas) 8 fhyeoli. wlohe B13, 295 
b2534 |—,1,3-dibromo-* .|CHsCH2BrCH2CH:2Br....... ZUG OB |i ieuarae sivcsaatacers oll eee ese 1... {175766 1.8029 1.50720 De i)icsee th 8 ylliserellineeat] Chua B13, 295 
b2535 |—,1,4-dibromo-* .|Tetramethylene dibromide. |215.93].............. —26 197-8760 1.80807 BLT be Mal Neoslooe [eae Chee Bl, 295 
BrCH2CH2CH2CH:2Br 
b2536 |—,2,3-dibromo-* .|CHsCHBrCHBrCHs........ ZUG OB iv. re, srermtaeret ee <-—80 161760 1.7893; L518S% 1 ee cil -B Ieee ee tebl’s B13, 297 
b2537 |—,1,1-dichloro-*. .|Butylidene dichloride. 127 Olly, eon wath eco aes 114-57 |1.0863% |1.4355 AN ie ePe\Wnveral ate «| ieyet CHEE B15, 280 
CHsCH2CH2CHCh 
b2538 |—,1,2-dichloro-*..|CHsCH2CHCICH2Cl........ EDTA ncmtere trees peices eaie.i0 [Aare 1.1116%¢ 1.447415 | i |...] s |...|.../echls B1', 280 
b2539 |—,1,3-dichloro-*..|CHsCHCICH2CH2Cl........ AQ OL | oma oe ine Re Res ea eoe 131-3758 1.11517 1.4445 | i |...) 8 |...]...lehls B1, 281 
b2540 |—,1,4-dichloro-*. .|Tetramethylene dichloride. 27 OM Were hetivers a) oie) cat —38.7 161-3 1.15987 1.4566 | i |...].../...]...lehls BL, 81 
CIC H2CH2CH2CH2Cl 
b2541 |—,2,2-dichloro-*..|CHsCH2xCChCHs........... 127, O | eyataa retscincciere ote —74 104, WW AE 6h oes ne 1.4295 Io tecdeeten. |e. penis B13, 282 
b2542 |—.2,3-dichloro-*..|CHsCHCICHCICHs.........|127.01].............. —80.0 116760 1.11347 1.44300] 2 | 0 5]. 2A lehie B13, 282 
b2543 |—,2,2-dichloro- (CHa)sCCChCHs............ P5D08 |Eerp xine caiserenes PHI=2) | esse ohare aioe oe eee RP ls ht ee ae B1%, 409 
3,3-dimethyl-* 
b2544 |—,2,3-dichloro- | (CH3)2CCICCI(CHa)z........ 5608 res Sere eee 1G Sie Potten ee |e RON PA een Se ee SE oe Bee es Bl, 152 
2,3-dimethyl-* 
b2545 |—,1,1-dichloro-3- |(CHs)2>CHCH2CHCh........ VAL AG octagon sietiarsthar eed sa « 130 1.05; IO Ie: BBs Peach 45:5 ok sen ee eee 
methyl-(dl)* | 
b2456 |—,1,2-dichloro-2 |CHsCH2CCl(CHs)CH2Cl..,.. WAV OB cuca tise ce ee ata ari 133-5 1.07854 1.443228 Gal 8 | Slee eee BI, 360 
methyl-(d/)* 
b2547 |—,1,3-dichloro- (CHs)eCCICHsCHeCl....... J 141.05).....6. 00.0 ee teen ety (LOB 1.0654," 11.4455 | i |...] 8 |...]...Jehls BL, 361 
3-methyl-* 
b2548 Reena CICH2CH:CH(CHs)CH2Cl.....|TV41.05) 06 cies e eve ulieeneec ees 168-9760 1.10037 1.456221 Hy ares en |e sie (oes A de BL, 101 
2-methyl-* 
| 
b2549 |—,2,3-dichloro- |CHsCHCICCI(CHa)2....... .|141.05].......5....0e[ececeeuee 138760 1:06964, 11-4450 || Spm Hw dee le ole ace or ee ee 
2-methyl-* | 
b2550 |—,1:2,3:4- Butadiene dioxide. S800 | Ne genes veces te —16 138767 11157 <> 114880 ges Pes lierslewal ce le Seen eee PEN Ozer 
disposy-* NN 
CH2CHCHCH2 
b2551 |—,—(meso)*....... Bioxirane. SGOO NC won wts nla enets 4 144760 1.1132 |1.43520 Be }5 les aes -.lla a ie eae B19, 15 
kes 
ommoucuer: 
b2552 |—,1(diethyl- Butyl(diethylaminomethyl) [159.27]... 00.0... 0.6. ). 0... eee LI DATH a he os cee s vee veestaleoet Vids cafes oles O88 B4*, 598 
amino- ether. 
methoxy)-* CHsCH2CH2CH:0CHiN (C2H5)2 
b2553 |—,1,4-difl - |K ChC SOON Ome es coer en = 2° . 
0 w becnao th FCChCCkCChkCChF..... .. . [369.70 4-5 152.520 T9272 59/4 BORBM Neieeey e | ell ee eee Amé2, 
342 
b2554 |—,2,2-di(2-furyl)- LGO-28 heaton caeaen teal cata 68-70? |1.033% 20 | | : 
(UL) pr eee 1.4970 Lio [eS lok ot < AOR poem 
oO 2 
b2555 |—,1,4-diiodo-*. .. .|Tetramethylene diiodide. BOOLO 2! i ccuecieiparaamek 6 125-62 [2.349% |1.61925 ; B 
349 a SS ORCA Fekete 13 
ICH:CH2CH2C Hal : rea Si 
b2556 |—,2,2-dimethyl-*. |neo-Hexane. CHsCH2C(CHs)s.| 86.17].............. scree sieree,sSQ0770 NDIG4O2. | PBBSBRN ING MISE ete ce le eee an B18, 405 
b2557 |—,2,3-dimethyl-*. |(CHs)2>CHCH(CHs)z.........] 86.17]. ........0000, —128.8 58760 0.66164 |1.3750% | i | a | 5s Al ee B13, 410 
b2558 |—,1,4-dinitro-*. . . |O2.NCH:CH»CH:CH:NOz. . . .|148.12!pr (al) 33-4 176-88» 0 Ah E hscicicrc.d Ne i] 5|s]...] s [MeOH s* [B1, 305 
gh 
b2559 |—,2,3-dinitro-(dl)*|CHsCHNO»CHNO:CHs..... 148.12|pr (eth) Be tor tae trcteal foetuie ater liter oh nian -+-| 8] 8 |...}...]/MeOHs* |B18, 305 
lig 5 
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Solubility 
Mol Crystalline b | 
No. Name Synonyms and Formula =a “| form, color and ae oo Density np Ref. 
* specific rotation other 
w | al |eth| ace} bz 
4 1 ie | solvents 
Butane | 
b2560 |—,—(meso)*....... CH:sCHNO:CHNO2CHs. .. ..{148.12|pr (eth) Seiauecant ete ie) CORAM Bll loasftcs fuse Sass eve saree ebill ooh Ba listen eerie} B12, 305 
b2561 |—,1,2-epoxy-*... .|1,2-Butylene oxide. Teal Ol ette winiemeairiciaissstaie)| Pumiiy eon tore a Obese 0.837, 1.385517 | dé | v | © |...]... los v B172, 17 
oN 
CH3sCH2CHCH?2 
— |—,1,4-epoxy-*....|see Furan, tetrahydro- 
b2562 |—,2,3-epoxy-(cis) */6-Butylene oxide. (PAN Semen enae solekee 59.742 10.8226 [1.38282 | d|...| y |...] v los v B17?, 17 
x 
CHsCHCHCHa 
b2563 |—,—(trans)*. .. .. A ONO oa aoe ets. Be —85 53.542 10,8010 |1.373622 | d |...| v |...| v los v B17?, 17 
CHsCHOHCH: 
b2564 |—,1-fluoro-*..... .|Buty] fluoride. Ovid le Mer Oneiet anina leer atccnt, 32760 Oye) SOG cle lianhsoollsoaleoocasn cos B14, 273 
CH:CH2CH2CHoF 
b2565 |—,1,1,2,2,3,4,4- |ChCHCHCICCLCHCh......|299.27].............. nites tonctoreel SUED U742s 11054072 50 cal leeds] CClatva lll een 
heptachloro-* | 
b2566 |—,1,1,2,3,4,4— ChkCHCHCICHCICHCh.... . Oat Se teense aca e et caeirae 1110 1.6460, TO 25820 1 Metco milena OCLs) B13, 288 
hexachloro-* 
(liquid) 
b2567 |—,—-(solid)..... ..|ClCHCHCICHCICHCh..... 264.82|nd (al), TOO=T0). Wes cra: hei all es ntiot calle ene Atel aed leyaci ia | CCh.s B13, 288 
pr (bz, aa) 
b2568 |—,]-iodo-*.... .. Butyliodide. 182108 |e een —103 {130% = |1.6123% 1.500122 | i | | |...|...].......... Bl, 294 
CHsCH2CH2CHel 
b2569 |—,2-iodo-(dl)*. .. .|sec-Butyliodide. SAOSIN De teats sti arno — 104.2 120760 1.59847 1.499120 FIN cl N= Iael Gated teen lovee a aoe B13, 305 
CH3sCH2CHICHs 
1b25¥04|——=—— ©) Bannon wees CHC ReC BIC iS sci ca ea alan 184.03\fa]p—12.15 |......... 117.5-8.5 1.585, oy oy OR ieee eeraet ore | ena teatal pmo eAGe cee a Bl’, 301 
(al, c=20) 
b2571 |—,1-iedo- CH:CH:CH(CH:)CHil...... HOSIO5|lerlesesee CON lle een ae 148760 195253 401)12407;7200 ll St Si nee eee eee B18 S66 
2-methyl-(d) * 
b2572 |—,— (dl) *.......... CH:CH2CH(CHs)CHil...... NO SO Pectsne tersicrnayas Cente wallishomisurte wea UY Ey a eA 1.49720 Gants Ow amt |G Deal eae cares. eke B13, 366 
b2573 |—,l-iodo- Isoamyl iodide. MOS OSI sseicncis: pivee cus ans: sella « espans) ene 147760 1.5092, 1.493920 IN| Des COnNl?. Mac all sevall tequene setae rete B13, 367 
3-methyl-* (CHs)2-CHCH2CH2l 
b2574 |—,2-iodo- tert-Amy1 iodide. ONS OS) ewe cite a connec rss cue gerenc| Vexecaterenes ae 124.5760 1.49377 1.49812 A {S000 10g) till coll reraecapencereee B13, 366 
2-methyl-* CHaCH2CI(CHsa)2 
b2575 |—,2-iodo- (CHs):;CHCHICHs.......... IOS Cole Sich vec ei et N ia scan ae ey ae ee T liedleeladleo toss BL, 49 
3-methyl-* 
b2577 |—,l-isocyano-*.. .| Butylcarbylamine. BOWS PEM RAS scene sacs Bobbie eos) LS OM Bends saucer eee Hp 2603 LI RIDE Ser <3) nol [pugelreenea meet ate [eae ace 
Butyl isocyanide. 
CH3CH2CH2CH2NC 
b2578 |—,1-isocyano- Jsoamylcarbylamine. D7 MG| examines Sesye ie heerarekell Rout « triateroees 139—40760 0.806% 1.40620 BOOTH Soo e yl leeyell', aeeilisuecereseys ...../B4, 184 
3-methyl-* (CHs)2>CHCH2CH2NC 
b2579 |—,2-methyl-*. .. . |Isopentane. Micro MOONY cxicele, eialees saci 2c —160 27,9760 (L697, goni| 1235337720 | feoos | se. eel ey | ee B18, 352 
(CHa)2CHCH2CHa 
b2580 |—,2-methyl- CH;CHCICCI(CHs)CHeCl.. .|175.50).............. Sdeaoecan Se kore laut oa. Sil Gaston Edel aaillat sion ei ObLas Bl’, 361 
1,2,3-trichloro-* 
b2581 |—,2-methyl- (Ga @ CLS Cl (CA) ae teres ere tietsnel ML HOS OO eviecesa)e wee-anset eds prelate eile al ato TB2=—Bie Ie Aceccssavencall Mcaueca ete io || oeeelltnrerel fees ere OHS B15, 361 
2,3,3-trichloro-* aa vi 
b2582 |—,1-nitro-*...... CHsCH2CH2CH2NOz........ MOS HD eoererere tte eieesiricaniall oo acute ee POSTEOF is, ctr: 1.410320 B90 We clleeaealhe seer vances B18, 303 
b2583 |—,2-nitro-*......|CHsCH»CHNO.CHs......... NGRAZ reser cannes Sey) WSO nee! OEY als sll:qollb oallesclloveacsnenc BL, 303 
b2585 |—,1,1,2,2,3,3,4,4- |CkCHCChCCLCHCh....... SREY cose a nano eee (Ui sieblail lchean.get ares ie eerie he alll Eee cael chal to cence ae ae ee 
octachloro-* 
2586) | al le 3 de pentas| ClOH-CHCIOHCICHCL 12303700 caine seer QB5US lee ase. A OMAR ISER re ey fs oe ame eeaikerorents wal | Outer 
chloro- (liquid) * 
b2587 |—,—(solid)*....... CICHsCHCICHCICHCLh..... ZOOS Alteter aren ecisriin cas 49 230 1.58983 |1250658 TA vE een. ales iOClay | ne aaseee 
102u 
b2588 |—,1,2,2,3,4-penta-|ClICH2zCHCICChCH2Cl...... PEO Tlie cesses setcwrasoavaselltetstele, ¢acateie 8510 1.55437 TEED GYD Pay Wer olla ole c lao olor B13, 288 
chloro-* 
b2589 |—,1,1,4,4-tetra- |Brx>CHCH:CH2CHBm....... SORTA eae Mee Reever le esiertes tere 138-4510 |2.5297 |1.607722 | i | 6 | © |...| © |chl « Bl, 121 
bromo-* 















































For explanations, symbols and abbreviations see beginning of table. Gai 
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Mol Crystalline a iB Rolsbility 
No. Name Synonyms and Formula ah * | form, color and me sai Density np Ref. 
specific rotation other 
w | al Jeth| ace! bz 
Ih ah | || solvents 
Butane 
b2590 |—,1,2,2,3-tetra- |CHsCHBrCBroCHzBr....... STB UTAN S avzcascias ie ssetetoel facet e jae ws 128-8018 11 2:5085401/1-607020" ert |e |e | eel ae ee B1', 298 
bromo-* 
b2591 |—,1,2,2,4-tetra- |BrCH2xCH2CBreCH:Br...... .|373.74\nd (lig) Bea I SSS on eer Aare os aces i lig s* B15, 298 
bromo-* 
b2592 |—,1,2,3,4-tetra- |BrCHzCHBrCHBrCH:Br... .|373.74\rh pl (peth) BOM WA onc atccresclls Spenereca ees | Ra eens 1 New alloy: lig s BL, 298 
bromo-(dl)* 
b2593 |—,—(meso)*....... BrCH2CHBrCHBrCH:2Br 373.74\nd (al or lig) 118 £SO=1 0. eel atoll rosea Peel ee chl sligi |B1%, 298 
b2594 |—,2,2,3,3-tetra- |CHsCBreCBrCHs...........|/373.74|lf (lig), pr 242-3) | AS an ec ol nape steel ance i Posh 8 |chl v Bl’, 298 
bromo-* (eth-lig) 
62505 |—,1,1,1,2-tetra= |CHs@HiCHCICCly. 3.6. T/195:92|5 oe eee levee ue vos 134-5742 1.393250 1.49202 | i chl s B13, 280 
chloro-* 
b2596 |—,1,2,2,3-tetra- |CHsCHCICChCH2Cl........ OY, PE naacsnee —48, —46|182 1.4276; |1.49120 .|chl s B15, 286 
chloro-* 
b2597 |—,1,2,3,3-tetra- |CHsCChCHCICH2Cl........ LODO ZR ait en sw aie . |9032 1.42047 1.4958 | i -|ehl 8 B14, 286 
chloro-* 
b2601 |—,2,2,3,3-tetra- |(CHsC(CHa)2C(CHa)2CHa..... 114.23)1f (eth) 100.7 106.5769 0.6485," 1.469520 i 8 .|/B13, 501 
methyl-* 
b2602 |—,1,1,2-tri- CHsCH2CHBrCHBr........ 204.5) tee mae es 216.2760 2.18367 1.562617 i|s -|chl s BL, 84 
bromo-* 
b2603 |—,1,2,2-tri- CH:CH:CBr.CH2Br......... 291/83 | anne .|213.870 |2.1692% |1.56248 | i | s .|chl s BL, 85 
bromo-* 
b2604 |—,1,2,3-tri- CHsCHBrCHBrCH:Br...... O4:83 knee ice eee 2 113-421 |2.1908% |1.56802 | i | 8 | s lenis BL, 85 
bromo-* 
b2605 |—,1,2,4-tri- BrCH2CH2CHBrCH2Br...... 204,83 Bere seston aot ReaAa vexae a 112-34 2.934% 1.57418 i 8 -|chl s B1?*, 85 
bromo-* 
b2606 |—,1,3,3-tri- CHsCBrCH:CH:Br......... PAWS) Aliaaale he coho | ee ata 200-57 2.1446, [1.5564 | i |.../...|...]..-]........0- BI, 298 
bromo-* 
b2607 |—,2,2,3-tri- CH, CHBrCBrGHia ey ae 204.83 \n ee ee eee 1.8 206.5 2.17247 |1.56287 | i | s | s -lohl a BL, 85 
bromo-* | 
b2608 |—,1.1,3-tri- CU; CHGICH; CHCl: ae) (16146|0 ne nee 150720 1.31715 {1.4600 | i eae B1!, 285 
chloro-* 
b2609 |—,1,2,3-tri- CHsCHCICHCICHsGl. 7.1.) L6l- 40ers cena eer eeromersetos 165-77 1.31647 |1.4790% | i 8 -|ehl v Bl, 285 
chloro-* 
b2610 |—,2,2,3-tri- CUCHCICCLCHs: 44420. 161,40) WORE ME cS ccs Asaaeeeace 143-5 1.26997 |1.4645% | i -\ehl y B13, 285 
chloro-* 
b2611 |—,2,2,3-tri- Triptan. LOOI2TID ben At se eee —25 80.97 0.69017 |1.3894% | i | s | 5 . Bs, 454 
methyl-* (CHa)2CHC(CHsa)s 
b2612 |1-Butanearsoniec |n-Butylarsonic acid. DEZIOG eect saecie ots UG ERR ice meer (6 Aedes cael (Say cs eo a 741 Nfl Ba Fs RU |e eee B42, 997 
acid* CHsCH2CH2CH2AsO3H2 
b2613 |1-Butaneboronic |Isoamylboric acid. 115.97|pl (w) QQ” © iittsaccra “ete cece gid etaatatets call re cae vil s os 8 Ba, 
acid, 3-methyl-* | (CHs)2CHCH2CH:2B(OH): 1023 
— |Butanedial*..... see Succinaldehyde 
— |1,1-Butanedi- see Malonic acid, propyl- 
carboxylic acid* 
— |Butanedioic acid*|see Succinic acid 
— |—,2,3-dihydroxy-*|see Tartaric acid 
b2614 |1,2-Butanediol(d) |CHsCH:»CHOHCHLOH...... 90.12\[a]p+14.5 |......... 192-4 NO059 "6 [Sema re Noo He el llc ale 2 eee em BL, 544 
(al, c=6) 
b2615 |—(dl)*........... ,|a-Butyleneglycol. GOS teenee ce nee 1189-91 [1.0017 /1.43520 fa ees. thei alle lc eae Bl, 544 
CHsCH2CHOHCH:0H 
b2616 |—(@)*.............|CH»CH:CHOHCH2OH...... 90.12|falp—7.4 fe... SABIE lesen «cl NER NRE celeste ete litcaline oleae te BL, 544 
(al, c=4) 
b2617 |1,3-Butanediol (d) *|8-Butyleneglycol. 90.12 [alp +18.5 Bc aemenehiks 204 1.0053% Vi4aT 8 a. |g | ae eos |sn|y eee BL, 545 
CHsCHOHCH:2CH:20H falda) 
b2618 |—(dl)*............]|CHsCHOHCH2CH:0H.... 1} PS oes aidioe Oo onmnl|seniners aces 205-8 1.00537 US Seal ees to eae ct Get | seed [epee crete ns BL, 545 
For explanations, symbols and abbreviations see beginning of table. 
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Grrataiice ‘ Solubility 
No. Name Synonyms and Formula form, color and aah oN Density np Ref. 
specific rotation / other 
w | al jeth] ace} bz 
a solvents 
1,3-Butanediol 
D2GUQ (Ty Mei afctare Sst. CHsCHOHCH:CH:20H.. fain TSBs (al) M ccclerrrs ete OLE lates Ae seetl etesrtcm revs tel rasa’ | eaccvall o suell Ra vall asc levaxe acemteaeie-wl| CANA TS Cie 
b2620 |—sulfite........ JOH BBB]. eee eee 5 185700 1.23527 |1.44612 | d*| v TAlevaladiya | eaeie ice 
—o 
~\ 
sO 
ae: 
b2621 |1,4-Butanediol*. ./Tetramethyleneglycol. | :90.12/.............. 19 235 1.01717 TSAO 720" | 000 Bh Bs ileal aera lenoeine postr BL, 545 
HOCH:CH2CH:CH:0H 
2622 |2,3-Butanediol (d)*|CHsCHOHCHOHCHn....... [al*+1.0 34, a a a tn Te | i | eae 
16.8 
(+5w) 
b2623 |—(dl)*............ CHrCHORCHOHCHS:, wen. -| OO12 cue e cea 178-82 1.00337 VAS O425 || 003 || ooglive albt sail lene calinp saeeietayaiare BL, 546 
b2624 |—(I)*.............|CHsCHOHCHOHCHs....... [a]p — 5.5 19 178-81 0.9869 ABO Sure a cit hhrel|tacaas'|torssltasauel pusvernevossotale BL, 547 
b2625 |—(meso)*......... CRaCHON CHORES. |... 2's] SOLOS versa icece let 2oy- | AG. aya eatere OLGOSOPD NAB Za ae oe iC ierel|fetarailleuerc'[ienatet|fere evarerare mand Bl’, 547 
b2626 |—,2,3-dimethyl-*.|Pinacol. nd (al oreth) {41.1 TSB NM cone silnwio se ages é iv .|B12, 553 
(CHs)2>COHCOH (CHs)2 vh 
b2627 |—,—,hexahydrate*.|Pinacol hydrate. pl (w+6) ts | leraieas eae 0.96715 5]v . |B, 553 
(CHs)2>COHCOH (CHs)2.6H20 yh 
b2628 |—,2,3-diphenyl-*. | Acetophenonepinacol. pr Bh oy eae ieee Sao line Hae | |e momar iil sz peth 6 B62, 979 
CHsCOH (CeHs)COH (CeHs)CHs 
b2629 |1,2-Butamediol, ja-Isoamylene glycol, |= |104.15)..............]e...00055 206 0.9987; saveuavoue ne T= tall [ier Bilis: Peay Frareeh Pa ticcecncuuteycee BIL, 550 
3-methyl-* (CHs)»>CHCHOHCH:20H 
b2630 |1,3-Butanediol, |y-Isoamylene glycol. = {|104.15)..............)...-..-.. 202-3 ODS9Z9 fie ence ees BB ect ee-cailleomig Waist aorniatscaca me BL, 251 
3-methyl-* (CHs)2COHCH2CH20H 
b2631 |2,3-Butanediol, |8-Isoamylene glycol. = ={104.15)... 10.0.0... Jee eee eee 177-8 0.9893° qenooeoe 8 | 8] 8 |--.[..-[--eeee eee BI’, 550 
2-methyl-* CHsCHOHCOH(CHa)2 
b2632 |2,3-Butanedione*.|Biacetyl. Dimethylglyoxal. | 86.09|..............J..-..-0-. 89-90 0.9808". DB. SOSS-S yy 00 ee Pee olan ects tena BL, 824 
CH:COCOCHs 
b2633 |—,dioxime........ Dimethyl glyoxime. nd (to) BAB — Ge IR scsvessne ainsi ects orate feel | eikeeoeeee secs 6]v .|to 6 BL, 826 
CH:C(:NOH)C(:NOH)CHs 
b2634 |—.monooxime.... . Biacetyl monooxime. pr (chl), lf (w) |74-5 NRE Et 1 5.5 6 hol noel y caries blv chl v BL, 826 
CH:COC(:NOH)CHs: 
b2635 |1,3-Butanedione, |Benzoylacetone. pr 56 261-2760 1105994, 11.5678 |i |e. |e | - |... \nsees cere B72, 616 
1-phenyl-* CHsCOCH2COCeHs 
b2636 |1,4-Butane- HSCH»CH:CH2CH2SH......|122.26).............. — 53.9 195-6760 1.0621} PS2ZOS AH ll wrg|tenevay| Star ll exeval ll atetayerrestopetens B13, 2177 
dithiol-* 
b2638 |1-Butanephos- Butylphosphonic acid. pl 106 ad BD Weschereaesqral Prec 5 il (a dees tates Am 75, 
phonic acid* CHsCH2CH2CH2PO:H2 vh 3379 
b2639 |2-Butanephos- sec-Butylphosphonic acid. pl 56 Gy Fy Wants sein pia tere: viv s |peth 6 Am 75, 
phonic acid* CH:CH2CH(CHs) POsH2 3379 
b2639! 1-Butanesulfonic |n-Butylsulfonamide. lf (eth-lig) ae ickvearromect lise sco vine || ab ota OS viv v jligi B4, 8 
acid, amide CHsCH2C H2CH2SO2N He 
b2640 |—,chloride........ GHsSCHeC eC HSOsGE oe aes [1 DO:O4l ret ee Od role |letebele ose oueicedlieelecescierane ia QB=7 i iahaseseere WEEE Lesa tasatllmcccesteueetene B4, 8 
b2641 |1,2.3,4-Butane- |HO»zCCH2[CH(CO2H)]2CH2CO lf (w) PSG Clee. marcel teen to etllerstarere aeet y ily: i |ehl 6 B21, 333 
tetracarboxylic lig i 
acid, (high 
melting) * 
b2642 |—, (low melting)*. . |HO2CCH2[CH(CO:zH)}2,CH2CO. nd or pr (w) HSS OE ini cva ce cote hal eotade elevate | env sutures oY. tl. vellleaaad| detail feveuell ecauterennre hme B22, 702 
b2643 |/1-Butanethiol*...|n-Butylmercaptan. = ~—|:« 90.19)... 0.2... —116 GHB) Niraeees Saleem einer Sewell Wallet alivacall etaeareuaters BL, 398 
CHsCH2CH2CH:SH 
b2644 |2-Butanethiol (d)*;CHsCH2zCHSHCHs......... [alp +15.7 isis, or Sers 85-95 0,829920). oe 8 s |peths B13, 1549 
b2645 |—(dl)*............ seceButyimercaptam.) | © 190.09 eni Aisi, este c |eticle toratene 85760 0.8295, |1.436620 8 s |peths B18, 1548 
CHsCH2zCHSHCH: 
B2CAG (EB ooo ae sores aves CHsCH2CHSHCHs......... fej —17.35 Pied itt 83-4 0.83007, 8 s |peths B13, 1549 
b2647 |1-Butanethiol, CH;:CH2CH(CHs)CH2SH.... CIES ES eal core ae ae 119-21 ORSAY G 285 Ms cs cece: apes cede | eres] Se | leer | cvicell Mageeresosstiens BL, 421 
2-methyl-(d)* 
b2648 |—,3-methyl-*. .. .|Isoamylmercaptan. EO SON (ASP te eR Ri rel CRN Ret ara Rae 120-2 0.83487 AU Dan aCe Cats Seiko fone on on BL, 434 
(CHs)2CHCH2CH2SH 
— |1,2,3-Butanetri- 
carboxylic acid, |see Camphoronic acid 
2,3-dimethyl-* 

















woe eee SS 
For explanations, symbols and abbreviations see beginning of table. 
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Crystalline Bn b ay, 
Name Synonyms and Formula form, color and aco) eo Density np | Ref. 
specific rotation other 
w | al jeth| ace} bz 
solvents 
1,2,3-Butanetriol 
1,2,3-Butanetriol*|1-Methylglycerol. § —_//106.12).............. PAO NG enlt ae teh 1 ACIS lowe least ae lie Silla reed nity « oor seme B15, 2343 
CHsCH(OH)CH(OH)CH:0H e 
1,2,4-Butanetriol*| HOCH2zCHOHCH2CHs0OH.. . |106.12)... 0.0... eee eee 172-412 [1.01820 /1.468879 | v | v ]...]...]...]...-..00 ee Bl’, 2344 
Butanoic acid*...|Butyric acid. =  ~— | 88.J0).............. —6.5 163.5760 0.96407 LSODUZ0S | “coi ooy 00 ae Sire tenes scaled sees B22, 237 
CHsC H2CH2CO2:H 
—,allyl ester....... CHsCH2CH2CO:CH2CH:CH2. |128.17]..- 2.0.0 e ee fence eee 117 1 an eT RRR yA APY) A iy (ave | getey | eee B35 B2, 272 
—,amide.......... Butyramide. If (bz) 115-6 REGO - Uniewae eran heaped Bl cds fhe ois cce exe ca peer B22, 251 
CHsCH2CH2CON Hz 
—,—,N,N-diethyl- .|CHsCHzCH2CON (CoHs)2. . . .|143.23]....... 00-00 HOO  ) Bil icine tote 25) cuties wham GOSS Aa ral callce we lla a: siete B42, 604 
—,—,N,N-dimethyl-|CHsCH2CH2CON (CHa)2.....|115.18]......--+..cee]eeeeeeeee 1 sale Prarie [Pers eR Bilie . |B42, 564 
—,—,N-phenyl-....|Butyranilide. mel pr 97 18915 PASS Neeson DAH Wes, che Oke as B12?, 146 
CHsCH2CH2CON HCcHs 
—,anhydride*.....|/Butyric anhydride. = = /158.20].............. —75 198760 0.96684 1.4124% | dj|d/s . |B2?, 251 
(CHsCH2CH2CO)20 
—,benzyl ester..... CHC H2CH:COsC WsCeHsice a (278.28 oia esp care oresnetla es ens os 235-42 1.0149 |P 49208 Sisk liege ewe ie... |e aia err eraes B62, 417 
—,bromide........ Butyrvibromide; = 9) NPSL Ollie pec etl anna es 12876 1.4162) LLOOGH «|. cil erences seed es eet ar ceca cue B22, 251 
CHsCH2CH2COBr 
—,(4-bromo- ’ Pata Woda vocal cami tpepec (:7 Cn Pa, SION her reg) an 4B . |B82, 90 
Eh cnnyiiceter cHacrecrecoxcrco—f_Y—ar 
—,butyl ester*..... CHsCH2CH2CO2(CH2z)sCHa.. . 144.21]... °.......05- —91.5 166.67  |0.87173) |1.4045% | 6 | © | . |B22, 246 
—,sec-butyl ester |CHsCH2CH2CO2CH2CH(CHs)2 {a]p +22 —91.5 151.547 0.87377 |1.4011% |...| s | ..|...] 8 |CSea B22, 247 
(d) 5418 Py s 
—,—(dl)..........|CHsCH2CH2CO:CH:CH(CHa): |... .. 0. ee ee eee eee eee 151.577 —|0.8572" |1.4030, . |C33,5806 
—,tert-butyl ester. .|\CHsCH2CH2CO2C(CHa)s.....|144.21]...... 00.0 c eee lee eee eae NY ey oa a tera 1.400775 |...) 8/5/88 ee emery Me 
—,chloride........ Butyrylichioride, 7") 9” “WOGiB5I so. .0. dasa secs —89 102760 1.02777 1.4121% |} d| d/o B22, 251 
CH:zCH2CH:COC1 
—,cyclohexyl ester* Orcaricom = Bok aki cach Pec eri A eiearape ais as 212750 0.95729 SSeAeRe i]s 08 8 B6é!, 6 
—,2,2-dimethyl meo-renty) butyrate. ~  \WOSi24A eo. on gee wis cncilln eae cs wie a LOB MO STIGE cece. lac cuse cba al aac onlintwereeonme B2, 272 
propyl ester* CHsC H2CH2CO2C H2C (CHa) 
—,ethyl ester*..... CHsCH2CH2CO2C2Hs....... PEG IGN c sroaisyeietcetelns —97.8 120760 0.87854 1.400022 SBA Wako d lew lievearervostans B22, 244 
pofurturyl eter: \eceoweieias te | LOBAG| nnn .ar-eosrnos [212-3 /1.0530% |........ Oe oa Rees ee ec BIT, 115 
° 
—,heptyl ester*....|CHsCH2CH2CO2(CH2)sCHa.. .|186.29]............-5 — 57.5 225-6 DO. SOS TH ihc mcdate i|s 08 8 B2, 272 
—,hexyl ester*..... CHsCH2CH2CO2(CH2)sCHs.. .|172.26]..........-.-- —28 208 OBO 52 Noses i|s os 8 B2, 272 
—,isobutyl ester*. .|CHsCH2CH2COsCH2CH(CHa)2 vee eee eee freee eee 157760 0.83644 |1.4030 | 5 | © | © . B22, 247 
-—,isopropy] ester*..|CHsCH2CH2CO2zCH(CHa)2 —‘}130.18]..... 6... eee fee cee ee 128 O.S6623 le ciacs az si AW a6 lboarvalint x. 2 aus nll asia teres B2, 271 
—,methy] ester*...|CHsCH2CH2CO2.CH3........ <-95 102.67 {0.89847 |1.3870% | 5 | © | © . |B22, 243 
—,2-methyl buty] |CHsCH2zCH:»CO2zCH2CH(CHs)CH»CHs ——— |......... 179765 0.8702" DALLSMET  fer <puwcte « a's «clic. « ARTE he eee Oe 
ter (d)* - 
eter (d) fal +3.5 
pew imme (AY) Siacacrs o auete's CHsCH2CH2CO2CH2CH(CHs)CH2CHs . |178—-Q765 0.862% Se rae | ater) ural tac) eee ie vee cate B22, 247 
—,2-methyl-2- tert-Amyl butyrate. | —«-_-|158.24].............. 164 08640 ella .|B2, 271 
butyl ester CH3C H2C H2CO2C (CHs)2CH2CHs 
—,3-methylbutyl |Isoamylbutyrate. - = (|158.24]...........cceleeeceeues 178.5700 0.8823) Thay try: .|B22, 247 
ester* CHsCH2CH2CO2CH2CH2CH (CH3)2 
—,2-methylpentyl |CHs(CH2)2COsCH2CH(CHs)CH2CM2CHs  =——~=«CSY nj. 9817 0.86004 °1|1-4 1602 4]. clicwal, «c| pete ciel eee ecaee al) eee 
ester (d) [a]p +10.16 
—Mitril6... 6s ese eee ea Oyahides GODT otis yen ee —112 118760 0.79367 1.3816" CTP HY ae I . |B22, 252 
sCH2CH2 
—,octyl ester*.. .. .|CHsCH2CH2CO2(CH2)7CHs. .|200.32).............. —55.6 |244 0.8629 |1.4267H,| i | 8 .Jos 8 B22, 248 





a ee ee ee ee ee Se eee Se 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





No. Name Synonyms and Formula wt. 
== |e es 
Butanoic acid 
b2682 |—,pentyl ester*....|Amyl butyrate. 158.24 
CHsC H2CH2CO2(CH2)4CHs 
b2683 |—,phenyl ester*. . .|CHsCH2CH2CO2CoHs....... .|164.21 
b2684 |—,4-phenyl- 7 hi 282.34 
phenacyl ester a oe a <> <> 
b2865 |—,piperazinium salt) (CHsCH2C H2CO2H)2CaHwNo. |262.35 
b2686 | — propyl ester*. .. .| CHsCH2CH2CO2:CH2CH2CHs. |130.19 
b2687 |—,4(5-ace- 254.29 
naphthy!1)-4-oxo- CS S—cocrecH2co2H 
b2688 |—,2-acetyl- Ethyl diacetoacetate. Ethyl |172.18 
3-oxo-, ethyl ester a-acetylacetoacetate. 
(CHsCO)2>CHCO2C2Hs 
b2689 |—,2-amino-(d)*...|CHsCH2»CHNH2COzH...... ./103.12 
b2690 |—,—-(d@)I*......... CHsCH:CHNH:2COoH...... ./103.12 
b2691 |—,—(I)*..... . CHsCH2CHNH:CO2H....... 103.12 
b2692 |—,3-amino(d)*.. .|CHsCHNH2CH2CO:H....... 103.12 
b2693 |—,—(dl)*........ .|CHsCHNH2CH2COoH...... .|103.12 
b2694 —,—-(1)*.......... CH:sCHNH2CH2CQoH....... 103.12 
b2695 |—,4-amino-*..... Piperidinic acid. 103.12 
H2NCH2CH2CH2CO:H 
— |—,2-amino- see Threonine 
3-hydroxy-* 
b2696 —,3-amino- CHsCHNH2CHOHCOiH... .|119.12 
2-hydroxy-* 
b2697 |—,4-amino- H2eNCH2CH2CHOHCO3H... .|119.12 
2-hydroxy-* 
b2698 |—,4-amino-3- H2NCH:CHOHCH2COiH... .|119.12 
hydroxy-* 
— |—,2-amino-2- see Isovaline 
methyl-* 
— |—,2-amino-3- see Valine 
methyl-* 
b2699 |—,3-amino-3- (CHs)2CNH2CH2CO2H....... 117.15 
methyl-* 
— |—,2-amino- see Methionine 
4(methylthio)-* 
b2700 |—,2-benzoyl-, Ethyl benzoyl] ethyl acetate. |220.27 
ethyl ester CHsCH2CH (COC6Hs)CO2C2Hs 
— |—.2-benzylidene- |see Cinnamic acid, a-ethyl- 
b2701 |—,2-benzylidene- |Ethy] a-acetylcinnamate. 218.25 
3-oxo-, ethyl ester Ethyl a-benzalacetoacetate. 
CeHsCH:C(COCHs)CO2C2Hs 
b2702 |—,2-bromo-(d)*.. .|CHsCH2CHBrCOz2H........ . |167.01 
b2703 |—,—(dl)*......... CHsCH:zCHBrCQuH......... 167.01 
b2704 |—,—,amide....... CHsCH:CHBrCONH:2......- 166.02 
b2705 |—,—,bromide..... CHs:CH2CHBrCOBr......... 229.91 
b2706 |—,—,chloride...... CH;:CH:CHBrCOCl......... 185.45 
b2707 |—,—,ethyl ester*. .|CHsCH2CHBrCO2CoHs...... 195.06 
b2708 |—,—,methyl ester* |CHsCH2zCHBrCO:CHs....... 181.04 
b2708!|—,4-bromo-*.....|BrCH2CH2CH2CO:H........ 167.01 








Crystalline 
form, color and 
specific rotation 











If (dil al) 
[alp —7.9 


(w, p =4.5) 
lf (w) 
lf (w-al) 
[a]Jp +14.1 
(20 % HCl) 
pr (MeOH) 


lalp +35.3 


(w, p=9.6) 
nd (al) 
pr (MeOH) 


{aly —35.2 


(w, p=10) 
pr (dil al) 


pr (dilial). 4.2. 


pr (w) 


pr (w) 


pr (w+1) 


pl rh or pyr 


[alp +35.2 
(eth, c=20), 






































Solubility 
Dp. b.p. , 
Pa a8 Density np Ref. 
other 
w | al |eth| ace] bz 
solvents 
lee i ae is SE 

—73.2 |186.4 araere lnuyser yall tis) yell sll. ee lamallaesneannne B22, 247 
aeons 227-87 1.0363, |1.0267" | i | s | s - |B6?, 155 
Aiea leech c spinal leaatenso.A4 (eam eeu -|Am 73, 
5301 

y Hi (2 RN ie ket Se ee | [Crete pac neces 8 8 A Teall esl aes Ae rere Am 56, 
1759 

0722 ea 700 ea |e ee 8 | 2 | « ae ere B22, 246 
SORA S web G rele auc ades vor s*|...]...] 84 |xyl aA B102, 532 
ent 109-11 [1.104 |1.468720 | 6 | v | v v .|B32, 467 

10416 

Bod Wil eee een a eee ea aes .|B42, 831 
S07 dina ee ee ee ates eas Meccan Ves lkc5-Nleca a a leon eee ee B4?, 831 
270-80 Dal lartehe ter Need oer 3 5 MeOH s_ |B4?, 831 
1 Dem SI Ber FI Pe Rc Uti i bl Dect tlh en EHTEL Bll wrehearaee B4!, 504 
Ags Amey || ey ew [Oe nal eee ee raul ese || See isola spoken hab B42, 833 
220d... AACA ANS... okadlemaeetee .|B41, 504 
SOSd a= My lnaase te ute Arete tel eee vi ili i |MeOH #4 |B42, 837 
B00. be iliceeeet te eee eee s| 6 .|B4, 515 
HOTEO™ Wallen ie nt hel eevee S| eee ceva an er el atl aed (Peete eee ere B4!, 548 
AA as DRS. ep sepe ei seed aryl (chery eee 2 a | 6] 6 MeOH 6 |B4?, 937 
D17E | © ilewneke ty een kena oA ds de ieee baad [ect | eel gece eee ea B42, 426 
RY as - 152? 1.0706; 1.509 | i 8 bec eoenan 4|BIO27488 
60-1 SO5= 7200) teen cea eae ete alee 5 |chl v B102, 503 

CS: 6 

Serres 105-715 |1.21618 = |1.448315 8 _ B22, 255 
—4 148-9" 1.5669) |........ s|s|s . |B22, 255 
UD ea lee acai: Mana eo Nieaa.coecape) | eee eee vViviviveiwal.......... 12! 125 
a aye 174-2 $e. Meee hdl dulits eeeeeeet B22 8255 
Denys 150-2 1.5711 |d*|d'| He eee BoM 25 
es? 7772 Cn |TG 2 1g | peeve se aa | canine Bere Beebo 
fie Salas 1 Wye ee lcs ey ach bn 5 8 w[oveveee +s. (B21, 125 
32-3 Tey eda) Hee Peete aera abaten’ allie ot lla ae ee nertede ic B22, 256 








For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





No. 


b2714 
b2715 


b2716 


b2717 


b2718 
b2719 


b2720 


b2721 


b2722 


b2723 


b2724 
b2725 
b2726 


b2727 


b2728 


b2729 


b2730 


b2731 


b2732 


b2733 


b2734 
b2735 
b2736 
b2737 
b2738 
b2739 


b2740 
b2741 


b2742 


b2743 


b2744 


Name 


Butanoic acid 
—,—,methyl ester* 
—,—nitrile...... 


—,2-bromo-2- 
ethyl-, amide 
—,2-bromo-2- 


ethyl-3-methyl-, 


amide 
—,2-bromo-3- 
methyl-(d)* 


—,—,amide....... 


—,—,ethyl ester*. . 


—,—,methyl ester*. 


—,3-bromo-3- 
methyl-* 

—,2-bromo-3- 
oxo-, amide, N- 
phenyl- 


—,— , ethyl ester*. 


—,4-bromo-3- 


oxo-, ethyl ester*. 


—,2-chloro-*.... 


—,—,chloride..... 
—,—, ethyl, ester*. . 
—,—,methy] ester*. 


—~,3-chloro-*..... 
—,—,chloride..... 
—,—,ethyl ester*. 
—,—,methy] ester*. 
—,4-chloro-*..... 
—,—,chloride..... 


—,—,ethyl ester*. . 


—,—,methyl ester*. 
—,— nitrile....... 


—,2-chloro-2- 
methyl-* 


—,—,chloride..... 
—,—,ethyl ester*. . 
—,2-chloro-3-.... 


methyl-* 


—,—,chloride..... 
—,—,ethyl ester*. . 


—,2-chloro-2- 
methyl-3-oxo-, 
ethyl ester* 


—,2-chloro-3- 
oxo-, amide, N- 
phenyl- 


—,—,ethyl ester*. . 
































Mol Crystalline sf b 
Synonyms and Formula c form, color and aoe ee Density np 
wt. : é C Cc 
specific rotation er 
SS ee SE Se | 
BrCH2CH2:CH2CO:CHz...... TSUO4 ei ehekeaets 186-7 PASO ML tan et coe 
BrCH2CH2CH2CN.......... PASO U nw icestee caniests steel lector ste 205=7 || eh ecayen. al epi oreoks os 
Neuronal. NOAiOSI i casraeetaietes-ttete ie ee Wi ew ns vac eosin teeter 6 
(C2Hs)2xCBrCON Hz vi 
2-Bromo-2-isopropylbutyra- /|208.11)nd (sub) 50-1 mp | LMankie aly neces 6 
mide. 
(CHs)2CHCBr(C2Hs) CON Hz 
(CHs)eCHCHBrCQuH....... 181.04|pr (peth) 43.5 23800 | Ailebw. capeal| che eters 6 
[alp +22.6 15040 
(bz, p=4), 
+4.5 (w,c= 
1.6), +7.5 
(eth, c=7) 
. |((CHs)eCHCHBrCOoH....... 181.04/pr (eth or chl) |44 BAY: 1 SS Pests cate eens 6 
(CHs)2;CHCHBrCO:H....... 181.04 |{a]p — 21.6 40 1i:9-90U| A. ahaa ea 
(bz, p=4) 
(CHs)zCHCHBrCONH2.. .. . |180.05|If (bz) i fs S| Oni eee, | deerme | eae, “ae s) 
(CHs)eCHCHBrCO:2C2Hs..... ZOO. OD We seule crore loceirereevetel|ieeks syste 186 1.277612 ate oun ae 
(CHs)»>CHCHBrCO2CHs.....|195.06|............../....00- 174 Tete |e Sin 
(CHs)2CBrCH2COoH........ 181.04|nd (Jig) 73.0.) eileaia dae telesie ts sre lame ee 
a-Bromoacetoacetanilide. 256.11\If (al) TSG bn we Westra Ale Hare Tarai eile 6 
CHsCOCHBrCON HCéHs 
Ethyl a-bromoacetoacetate. |209.04)..............}...-... 210—5d 1.4294' 1.4634 
CH3sCOCHBrCO2C:Hs 104-10 
Ethyl y-bromoacetoacetate. |209.04|]..............]......- 115-2015 1.5278 1.48318 6 
BrCH2COCH2CO2C2Hs 
CH;:CH2CHCICOoH......... VERT eo oe Ses oc Sere. 109.5% 1.17967 \1.441120 6 
= 
CHeCHLCHCICOGI® Finan LAT 00 | sieate eecce ate atataliiers siete aie 1290-32. [batsman coec.c. d 
CBsCEpCHCICOsCols.c.c52. (USOC). clas cscs awe ss 163-476 §=|1.06317 1.4243 
CHsCH2CHCICO:CHa....... Le it | een SereiceTCRettrs | cco me aa 145-67 /1.0979™ |1.425314 
CH:CHCICH:COH......... 192155 Renee eee 16 1162 1.18984 |1.442120 
CHsCHCICH:COCI......... TATOO Went aiken 40-12 //1.21637 |1.45257 | d 
CHsCHCICH:CO.C:Hs...... V5OOU crpentacranienned lass 169.5 1.05427 |1.4246” | i 
CH CHCICH-COOHse th /186-D8\yenhecden te aloes ce 155-675 |1.0996,' |1.4258% | i 
CICH2CH:CH2CO:H....... .|122.55].............. 13-4 196% 1.2236; |1.4512% | 3 
CICH:CH:CH2COCI......... TA UOGL He afar anlseem leis acta 173-4 —'|1.25817 |1.4616% | d 
CICH:CH2CH2CO2C2Hs..... .|150.61].............. . |186760 1.0754) |1.431120 
CICH2CH2CH:CO:CHs...... NOSES PNK e.,.cccicath ober 175-6 {1.12684 |1.4324% | j 
CICHCBROEGCN pcos it cas ROBB ae cites cnc die wew ans 196-7 | nxta eee see i 
CCM CCK CH COsH &. «ISG :BS | ea. apes cee ag sie creas 200-575 = 1.10110 1.4508". i 
123-4 
CHsCH2CCl(CHs)COCI...... MOB OA T rarcntincan caters aie eres 1438-47 «= 11.187" |........ d 
CHaCH2CCl(CHs)CO2C2Hs. . .|164.63]......... 0.0 fee eeees 175" 1.069% 1.4368" i 
(CHs)zCHCHCICQoH....... ROH ot Atami CIR ce ar 16 210-275 1.13513) 1.4450 | i 
125-6 
(CHs)2CHCHCICOCI........ MOD sia votes once ce ie Staged s 148-07 1.9858 fo. d 
(CH3s)2CHCHCICO2C2Hs.... . UGS C86 mm nata.c vs etarvterd teiarcncve 177-9756 OZTN ec wear. i 
Ethyl a-chloro-a-aceto- VZS6 Blinn ok sohinees be ona t og 116-7% = 1.1574 {1.438218 
propionate. 
CHaCOCCI(CHs)CO202Hs 
a-Chloroacetoacetanilide. 211.65\nd (al) Cy A Re eens <A ee ee | A i 
CHsCOCHCICON HCoeHs 
Ethyl a-chloroacetoacetate. |164.59].............. . |86-912 1.194 1.442077 | 6 
CHsCOCHCICO2C2Hs 








Solubility 


————-—_—_—— Ref. 


other 


. |B2, 306 


chl v 
MeOH v 











Z 
solvents 


B22, 283 
B22, 256 
B22, 293 


B22, 279 


B22, 279 
B22, 279 


B2, 318 
B22, 279 


B2, 317 
B2?, 278 


B12!, 276 


B3?, 427 


. |B3?, 427 


B2?, 253 


. ./B2!, 123 
. |B2, 277 


B2, 277 
B22, 253 


B2?, 253 
B22, 253 


B2, 277 


. |B22, 253 


B2?, 254 


B2?, 254 


B2, 278 
B22, 254 


. |B2, 307 


B2, 305 
B2, 316 


B2, 316 
B2, 316 


. |B31, 237 


B122, 267 


B3?, 426 





--———————— SS nh—Xw—— ee SSSeSSESSFE 


For explanations, symbols and abbreviations see beginning of table. 


SS ee ee ee a 


b2746 


b2747 


b2748 


b2749 


b2750 


b2751 


b2752 


b2753 


b2754 


b2755 


b2756 


b2757 


b2758 


b2759 


b2760 
b2761 
b2762 


b2763 
b2764 
b2765 


b2766 


b2767 


b2768 


b2769 


b2770 


b2771 


Name 


Butanoic acid 


—,4-chloro-3- 
oxo-, chloride 


—,— ethyl ester*. . 


—,2(4-chloro- 
phenyl)-3-oxo- 
4-phenoxy-* 

—,2,3-dibromo- 
(high m.p.)* 

—,—, (low m.p.)*.. . 


—,—,ethyl ester*. . 


—,2,4-dibromo-, 
ethyl ester* 


—,2,2-dibromo- 
3-oxo-, ethyl 
ester* 

—,2,3-dichloro- 
(high m.p.)* 

—,—, (low m.p.)*... 


—,2,2-dichloro- 
3-oxo-, ethyl 
ester 


—,2,2-diethyl- 
3-oxo-, ethyl 
ester* 


—,2,4-dihydroxy- 
3,3-dimethyl-, 
amide, N(3-hy- 
droxy-propyl)- 


—,2,2-dimethyl-* 
—,— ,ehloride...... 


—,2,3-dimethyl-* 


—,2,2-dimethyl- 
3-oxo-, ethyl 
ester 

—,2,3-dioxo-, 2- 
phenylhydrazone 

—,2,4-diphenyl- 
3-oxo-, nitrile 

—,2,4-diphenyl- 
4-oxo-, nitrile 

—,3,4-epoxy-, 
nitrile 


—,2,3-epoxy-3- 
phenyl- ethyl 
ester* 


—,2-ethyl-* 


—,—,amide,N,N- 
diethyl- 


—,—,chloride..... . 


—,— nitrile 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


—— 


Synonyms and Formula 


CICH:COCH:2CH:COCI...... 


Ethyl y-chloroacetoacetate. . . 
CICH2»COCH2CO2C2Hs 


COoH 


a—(_)—txcocm0—¢_» 
Dibromocrotonie acid. 
CHsCHBrCHBrC0O:H 
Dibromocrotonic acid. 
CHsCHBrCHBrC0O:2H 
CH:CHBrCHBrCO2CoHs. . . 


BrCH2CHBrCO:2CoHs........ 


Ethyl-a-a-dibromoaceto- 
acetate. 
CHsCOCBr2CO2CoHs 

Dichloroisocrotonic acid. 

CHsCHCICHCICO:H 

Dichlorocrotonic acid. 

CHsCHCICHCICO:H 


Ethyl a,a-dichloroacetoace- 
tate. CHsCOCC2CO2C2Hs 


CHsCOC(C2Hs)2CO2C2Hs. . .. 


Mol. 


wt. 


169.01 


164.59 


304.73 


245.91 


245.91 


.|273.96 


273.96 


287.95 


157.00 


157.00 


199.03 


186.25 


Crystalline 
form, color and 
specific rotation 


pl (al) 


nd (eth), mel 
(C82) 
nd (lig) 


nd 


HOCH2C(CH:)2>CHOHCONH (CH2):CH20H 


CHsCH2C(CHs)2COcoH....... 
CHsCH2C(CHs)2COCl....... 


(CHs)2PCHCH(CH:)CO2H... . 
(CHs)2CHCH(CHz)CON H2... 
(CHs)2eCHCH(CHs)COCI... . 


(CHs)sCCH2COoH........... 
(CHs)sCCH2CONH2......... 
(CHa)sCCH-COCl........... 


CHsCOC(CHa)2CO2C2Hs.... . 


CHzCOC(:NNHCeHs)CO2H. . 


Benzyl a-cyanobenzyl ketone 
CeHsC H2xCOCH (CeHs) CN 
CeHsCH2COCH (CeHs)CN.... 


Epicyanohydrin. 


Ze 
CH2CHCH2CN 


CHC (CoHs) CHCO2C2Hs 

Diethylacetic acid. 
(C2Hs)2CHCO2H 

(C2Hs)2CHCON (C2Hs)2...... 


(C2Hs)s;CHCOCI. «...5....-. 


3-Cyanopentane. 
(C2Hs)2CHCN 





205.26 


116.16 


134.61 


116.16 
115.18 
134.61 


116.16 
115.18 
134.61 


158.20 


206.20 


235.29 


235.29 


83.09 


206.24 





[a]p +29.7 
(w, 3%) 


ye nd or lf 
(al-eth) 
nd (bz-peth) 


pl (al) 








m.p. 
ote 


168 


b.p. 
°C 


117-917 


149-5052 


120-418 


131.520 


124,520 


205-7756 
gu 


21070 


118-200.02 


186760 
132760 


189-91760 


128-30745 


180-2720 


272-5 
147-912 


194769 


220-1 
10812 


138-9760 
144-6758 





Density 


1.43974 


1.2176), 


1.2931; 


0.9712), 


0.92764 
0.98017 


0.92757 


0.97957 


0.91247 


0.96964 


0.977332 


1.09615 
18 


0.9195, 








np 


1.486020 


1.454617 


1.449217 


1.432617 


1.414520 


1.424520 


1.414620 


1.423020 


1.41819 


1.50617 


1.417910 





w 


dh 


dh 


g* 





al 


Solubility 


eth 


ace 


bz 


eee leet levee 


d* 


s* 





Sloss 3 








other 


CCh s 


.|peth 6 


CS: v lig 6 
chl v 





Ref. 


solvents 


B32, 426 


B10, 446 


. |B22, 256 


B22, 256 


. |B2, 285 


B2, 285 


B32, 427 


B2, 279 


Bl, 124 


B32, 427 


B32, 445 


C41, 
6199 


B22, 293 
B2, 336 


B22, 294 


. |B2, 338 


B2, 337 


. |B32, 439 


B152, 133 
B10, 762 
B102, 528 


B18, 261 


B18}, 442 


B22, 291 


B4, 111 


. |B22, 292 


B22, 292 





a a re ee ee Se es 
For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 








Solubility 







Crystalline 






































































No. Name Synonyms and Formula pare form, color and ot Vs Density np Ref. 
* |specific rotation other 
solvents 
Butanoic acid . 
b2776 |—,2-ethyl-2- (C2Hs)2C(CHa)CO2H........ 13019 Gagsctiaseees <-—20 2084700) Nosema miei ceu ae Oe eae crac lnc pemicemesce B22, 299 
methyl-* 
b2777 |—,2-ethyl-3-oxo-, |Ethyl ethylacetoacetate. DIGI) (ere Aes ares tei | pen oe ae 190760 (01092475 Seen Irs yh | es | B32, 438 
ethyl ester* CHsCOCH(C2Hs)CO2C2Hs. . 
b2778 |—,—,methyl ester*.|CHsCOCH(C2Hs)COzCHa....|144.17|..........- 2.0 ]e--e eee 190 O:005 yi. ss. sie ese || B\|) Bue Bs cell omtaseet ters B32, 439 
b2779 |—,4-fluoro-*...... FCH2CH2CH2COzoH......... LO5:09 54 easter ee NO ines sie oraue ae lal | EE 1.399375) | Vi |) Ve |e seca al Reset cee oo crane renee 
b2780 |—,2-hydroxy-*... .|CHsCHzCHOHCQOzuH........ TOU ee ecatstece ois ssi seits 43-4 260d PA ZOM OW caste acaes Bl B5l) B, | =aic ee eee em eere B3?, 216 
1404 
b2781 |—,—,ethyl ester CH:CH;CHOHCO:C2Hs.....|132.16|{alpt-8.4  |.......-- 165-70. |OD78%> A ALOU et 8 igor onic eens B3, 215 
(d)* 
b2782 |—,—,—-(dl)*...... CHsCH2CHOHCO2C2Hs.... . 13216 Rewer sass oe seas 16776 1.00449 deere: Biol (EC | cel et Grea ener Saac B3?, 217 
b2783 |—,3-hydroxy-(dl)* |CHsCHOHCH:2COoH........ ORV. cots cse cee 48-50 nt es hel eer a (nocturne UNO aye Pee AS 3h SAS SR ceo B32, 220 
b2784 |—,—(I)*.......... CHsCHOHCH:2CO2H........ 104.11] {a)p-24.5 49-50 © Nise cc oteds TA ee ey, 2 Te ae eu oe eee ee eee ee, B32, 219 
(w, c=5) 
b2785 |—,—,ethyl ester CHsCHOHCH2CO2C2Hs..... bb VB 1 ae Cre PC ae |S P oh 184-5755 1.0177 TATE a Beale ='s elscass occ arene B32, 221 
(dl)* 
b2786 |—,—,methyl ester |CHsCHOHCH:2CO2CHs..... . 118.13 [a]p — 21.09 Bia secala ast 70-27 pO Diy RR v|vivl...! v |peth 6 B32, 219 
()* 
b2787 |—,4-hydroxy-*....|; HOCH2CH2CHoH........... TOSSA EM. cord eeterctsraten <-17 GA © Wadia chr tae mene SAS tes | es P| | eee eerie B3?, 222 
b2788 |—,—,lactone*.... . Butyrolactone.............. BG. OOo r ites, 3 onde —42 206760 1.12865 4,4343% | 4h ow 4 eel. leseledocte Sky B17?, 286 
B=: 
° 
b2789 |—,2-hydroxy-2- |Diisopropylketone cyano- 141.21|rh (eth or peth)|59 3 ey I Pe resent ans| chutes 8, ee a |S Asstele esl) 8 Oss B32, 239 
isopropyl-3- hydrin. [((CH3)2CH],COHCN » 
methyl-, nitrile 
b2790 |—,2-hydroxy-3- |(CH3)2,>CHCHOHCOoH...... PIS :13 | Lovley == 0:0 Coe) eae hee | eee ae ee ee a sgl (gl (Pa Pa ah Fae ete B3, 328 
methyl-(d)* 
b2791 |—,—(dl)*......... (CHs)eCHCHOHCO2H...... 118.13}rh bipyr 27, eed er A cars ASE Read octet on We | Woe cred recall ana eae tee B3, 328 
b2792 |—,3-hydroxy-3- (CHa)2xCOHCH2COrH........ BU SSUS a cvctstatelencieieisiercrs <—32 162 O.O384% 112 5RI8 Poe ww Wee <leisosve cas cre B3, 327 
methyl-* 
b2793 |—,4-hydroxy-2- = |—7~—cr CY HOIEE Soc aipemmn deel oye cto 57-608 Pmencck fo ccee ees Bw forratle Restos ts 
methylene-, [ =o 
lactone* io 
— |—,4-hydroxy-3- [see Furan, 2,4-dioxo-, 
oxo-,lactone* tetrahydro- 
b2794 |—,4(3-indolyl)-... Ome: 208.24Ipl (bape)! ites [oc Macher pee meee ...[e..[...[.../-v* [pethi B22, 54 
N 
2795 |—,2-isopropyl-3- |CHsCOCH(CsH7)CO2C2Hs. . .|172.23]....-....0.ceeleceeeeeee 201758 0.957; 1.4240° OF a es es eae. B32, 441 
oxo-, ethyl ester*. 
b2796 |—,2-methyl-(d)...|CHsCH2CH(CHs)CO2H...... 102.13|falp+17.6 |......... 176 04197 esses Se line lok see ates eee B22, 270 
b2797 |—,—-(dl)*.........|CHsCH2zCH(CHs)COzH...... TODS cis cote eiatertiacs <-—80 177 0.9417 {1.4051 ca OT eel cc clleretemiqavetavers B2?, 270 
b2798 |—,—(1) *.......... CHsCH2CH(CHs)COuH...... 102.13 [@]p —10.1 Ce) | eae oe 176-7 0.9347 pomeranian Rey ee (oad (eee Pena) ene ersse fare St 
b2799 |—,—,chloride (dl). .|CHsCH2zCH(CHs)COCI...... OCDE Me ceserecytece oi araterele era lace eters 115 0.9887" RO a aE ole ocdawels anon see B2, 315 
b2800 pene ester |CHsCH2CH(CHs)CO2C2Hs.. .|130.19][algy+5.16 |......... 130 O60, P| LBObTR een eee antec ete B2, 304 
2801 |—,—nitrile....... CHsCH:CH(CH:)CN........ PSS 1) eR | 125760 DSO6 1 || sence saa habe llaes eae eel eee eee B2, 306 
b2802 |—,3-methyl-*. .. . |Isovaleric acid. LORTB le vactlat et asaee —37.6 |176.77 —|0,9373) |1.4043% | s | © | © |...|.../chl © B22, 271 
(CHs)2-CHCH2CO2H 
b2803 |—,—,amide....... (CHs)2>CHCH2CONH2....... 101.15}mel If (al) 137 PE EO a oe area acini Fe Foe -4 [ yd Pega Sted RO eee oc B2?, 277 
b2804 |—,—,anhydride*.. .|((CHs)s>CHCH:CO}:0........|186.25]..........ecccleseeecees 215762 0.08274 |1.4048% | db) a8] = |... ..|sc.0000e B2?, 277 
102-315 
b2805 |—,—, bromide. ... .|Isovaleryl bromide.......... 165.04/mol pl (al) ~—sifsjw sj. ss ee cE. a en eeeeareracse S| (erie co Ua li?o toh) tal ae UPR a] keep peices B2?, 277 
(CHs)2CHCH2COBr 
b2806 |—,—,chloride...... Isovaleryl chloride. AOS tern atauneinse neoretn| rerroreecatens 114.5- 0.9887; LEGO: dT eae ie, seeps oe B2?, 277 
(CHs)2»CHCH2COCI 5.5771 
b2806!/—,—, ethyl ester. . .|(CHs)x2CHCH2CO2C2Hs...... Ve TORT ARBs Geriaccic: al lergtaannccis 134760 0.8656, DSO EF Ne Wall We Vlerecsi|ace'elll uecereretscererrs B2?, 275 
a ee ee ee ee the 
















b2807 


b2808 


b2809 


b2810 


b2811 


b2812 


b2813 


b2814 


b2815 
b2816 


b2817 


b2818 
b2819 


b2820 


b2821 


b2822 


b2823 


b2824 


b2825 


b2826 


b2827 


b2828 


b2829 
b2830 


b2831 


b2832 


b2833 


b2833! 


b2834 


b2835 


b2836 


No. Name Synonyms and Formula 


Butanoic acid 


—,—,isobuty] ester. 


—,—, isopropyl 
ester* 


—,—,methy] ester*. 


—,—, propyl ester*. 


—,2-methyl-3- 
oxo-, ethyl ester* 


—,—,methyl ester*. 


—,3-methyl- 
2-phenyl-* 


—,— allyl ester... . 


—,—,amide,N (2- 
chlorophenyl)- 
—,—,—,N-phenyl-. 


—,—,— N (2-tolyl) - 
—,—,—,N (8-tolyl)- 


—,—,—,N (4-toly])- 


—,—, butyl ester*. . 


—,—,chloride...... 


—,—,ethyl ester... 


—,—,— (enol form). 


—,—,—(keto form) 


—,— isopropyl 
ester* 


— ,—,methyl ester* 


—,—nitrile....... 

—,4-oxo-4(4- 
methoxy-phenyl) 

—,3-oxo-2- 
phenyl-, ethyl 
ester* 

—,— Nitrile....... 


—,4-oxo- 
4-phenyl-* 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Mol. 


wt. 


Crystallirie 
form, color and 
specific rotation 


m.p. 
°C 


b.p. 
°C 





(CHs) :CHCH:C0:C.H} 


(CHs)2eCHCH2CO:2CsH; 


(CHs)2C HCH2CO2CHs 


Isovaleronitrile. 


(CHs)2>CHCH2CN 
(CHs)2>CHCH:2CO:C3H}...... 


Ethyl methylacetoacetate. 
CHsCOCH(CHs)CO2C2Hs 


CHsCOCH(CHs)CO:CHs.... 
(CHs)2>CHCH(CsHs)CO2H.. . 


(CHs)2CHCH(CeHs)CON Hz... 
(CHs)2CHCH(CeHs)CN 


a-Ketobutyric acid. 
CH:CH2:COCO:H 


CH;:CH2C(:NOH)CO:H 
Acetoacetic acid. 
CHsCOCH:CO2H 


Allyl acetoacetate. 
CHsCOCH2CO2CH2CH:CH2 


cl 


cuscocucons—( _ 


Acetoacetanilide. 
CHsCOCH:CON HCcHs 


CH3 


crcocuconn—{_ 


CH3 


xe 
cmacocucons—( _ 
cuscocusconn—C_—ons 


CH:COCH:2CO2C4Hs 


Acetoacetyl chloride. 
CHsCOCH:COCI1 

Ethyl acetoacetate. 
CHsCOCH2CO:C2Hs 


CHsCOH:CHCO2C2Hs......- 
CHsCOCH2CO2C2Hs........ 


CH:COCH:2CO2CH(CHsa)2... . 


Methyl acetoacetate. 
CHsCOCH2CO2CHs 


Acetoacetonitrile. Cyano- 
acetone. CHsCOCH2CN 


cxso— _—cocnncn2com 


CHsCOCH (CeHs)CO2C2Hs. . . 


CHsCOCH(CsHs)CN.......- 


B-Benzoylpropionic acid. 
CsHsCOCH2CH2CO2H 











178.23 


177.25 
159.23 


102.09 


117.11 
102.09 


142.16 


211.65 


177.20 


191.23 


191.23 


191.23 


158.20 
120.54 


159.19 


178.19 





pl or nd (bz or 
lig) 
pr (AcOEt) 


pl (bz-peth) 


pr (AcOEt) 





105 


86 


107-8 


57-8 











171.4760 


142756 


116-774 


130.5 


155,760 


187760 


177.4 
159-604 


180-24 
245-9765 
123-45 


80-216 


Density 


0.8736, |1.405720 


0.853817 |1.3938%5 


0.8787;, |1.390025 


0.7925) |1.39272 


0.864318 |1.404118 


1.01919 {1.420718 


1.02477 


1.439870 





1.4194 





1.44322 
1.41712 


1.01191 
1.0368, 


0.99113) |1.4173 


1.0762; 



















sh 


5h 


gh 


































oa 
8 
8 
v 
8 hs 
8 
5 
6 
8 
t<) 
rie etereg Pan 
8 gh 
8 
8 
8 
00 
v 
Co 8 
L-] 
eo 
v 
ieee lahece 8 
ie Pana 
Vv 6 
s* 


Solubility 





Ref. 









other 
solvents 
4 lls BYARD sea B22, 276 
el n.d0s oa MORON B22, 275 
ii tebantcessislnrets B22, 274 
. |B22, 278 
telsidts swe ia B22, 275 
Mi ce B32, 438 
sig ttarettera’ w B32, 432 
lig 6 B92, 364 
lig 6 B92, 364 
Bip oiennstuey's Zane B92, 364 
A norcrece B32, 411 
vilsaaiesstesssetaters B32, 412 
sietetetenetotatons B32, 413 
Liga py Fhiterayteretary 
ligi B12?, 319 
chl 8 B12?, 266 
lig s 
lig 6 B12?, 450 
lig 6 B12!, 404 
lig 6 B122, 521 
Hig ietoencae 
chl s B32, 415 
OCIS O B32, 415 
RONG aU B32, 415 
. lig 2 B3, 659 
boats ae ters B32, 414 
wihialsieoapeiere B32, 424 
chl s 102, 681 
seealaennes B10?, 485 
chl v B102, 485 
atenton teeter B10, 696 











For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 

















u Solubility 
Mol Crystalline ae bp 
No. Name Synonyms and Formula * | form, color and oc oC. Density np Se Ref. 
MAG specific rotation yl aliletulacalibe other 
solvents 
a ae —- ——- +— +— —— — | —$—$——$+— 
Butanoic acid 
b2838 |—,2-oxo- Ethyl-a-acetovalerate. 72102 BRU crerneenteaal ieee avo 224760 0.06612. \f.4255001 oan te | hry eee mer en BS2seaau 
3-propyl-, ethyl | o41,COCH (C:H7)CO:C:Hs 
ester* 
b2839 |—,2-phenoxy-*.. .| CHsCH2CH(OCsHs)COuH. . . .|180.19)nd or pl (lig, w)|/99 725, a ee 6 |...|...|-.-|...jlig s* B6, 163 
sh 
b2840 |—,—,amide....... CH3CH2CH(OCs6Hs)CON Hz. .|179.21|nd (w or al) 1 a A ee ermens ksadereys Mek) ie en ae d4| s*| v | v | 84 |chl v B6, 164 
b2841 |—,—,ethyl ester*. .|CHsCH2CH (OCsHs)CO2C2Hs. |208.25)... 6-2 ee ele eeees 250-178 |1.038821 |........ i | | Bes ne net er. B6, 164 
b2842 |—,— nitrile. ......|CHsCH2CH(OCsHs)CN .....|161.21]............-. is eaeine SNOT! Vavere oleic oie |r sue taiemeaa te Sec 8: eS Sicllias eicvecsueeetnete B6, 164 
b2843 |—,4-phenoxy-*.. . |CsHsOCH2CH2CH2COzH.... . 180.19|pl (lig) 64-5 193-79" Sonal eae i v |...|...|CSe v lig s*|B62, 158 
b2844 |—,—,amide....... CcHsOCH2CH2CH2CON Hz.. .|179.21!pl (al) 80 i ee) (rea V2 Arse (ees fa AN PR ray rar B6, 164 
b2845 |—,—,ethyl ester*. . |CsHsOCH2CH2CH2CO2C2Hs. .|208.25].......-....-0|e.e eens Meee ROY RECON! allt |) CE aa boolstacsse B62, 159 
b2846 |—,— nitrile....... CeHsOCH2CH2CH2CN...... .|161.21)nd 45-6 QET= Oey | oa, Maciel terete let ei orl | tall Ie art Ia eran B6?, 159 
162-622 
b2847 |—,2-phenyl-*..... CHsCH2CH (CeHs)CO2H..... 164.21\pl 47.5 QTO-“ZR Mikasa s eintelltcterotets tee ave te ed Os so | IN eres B92, 356 
b2848 |—,—,amide....... CH3CH2CH (CeHs)CONH:z. . .|163.22]............--. 86 PSH Oe cost alince enienes ate beneath acme ttt] eco nde ans oer cate B92, 356 
b2849 |—,—,methyl ester*. |CHsCH2»CH (CeHs)CO2CHs. ... |178.22)nd 77-8 DIST Te lcs siete sl -raeecsta nie ta eM Se (ER (OO ea eR! | CR 
b2850 |—,—,nitrile....... CHsCH2CH(CeHs)CN......-. PAB DANG ie csperan ovavavacare: cll beigreci eevee s DER —AQIEP | 2 Bs aie w ell (aera carta BV Bia koh AY Musee recat ore en 
141-38 
b2851 |—,3-phenyl-, CH;:CH(CsHs) CH2CON Hz. . .|163.22)nd (dil al) 1OG=70 UNE aR eee Sectael dene = ess pea ir a egy Ieee er) Ne me gecgtaa se 
amide 
b2852 |—,4-phenyl-*..... CeHsCH2CH2CH2COrH...... 164.21/pl (w) 52 L715 ae WS eae we tee |) s|s =.a\\s See eeparehs ESSE SSB4 
b2853 |—,—,amide....... CsHsCH2CH2CH2CONH:z. . . .|163.22)pl (w) Ane ee toe gta ite eter Js Son eb anehe Fhe (9/4 (a | eee (OR) (eer pete B9!, 211 
b2854 |—,— nitrile. ......|CeHsCH2CH2CH2CN........ 1 ECA FL ee Cee are Pe ea pee Pe ees onl in Pero levb cil & calle eclleehct ae tlhe Mace eee B92, 354 
b2855 |—,4(3-pyrenyl)-. . 288.35] pl (aa) LOOSE ee Peete Sebel «eae eee ke ae Fe ty ee: E14, 392 
C7 — CH2Cl2CH2C02H | 
| 
b2856 |—,2,2,3,3-tetra- (CH3)sCC(CHa)2CONH2.... « 143.23 nd (peth-al) 200 SS cnottrte selladreretelvieclleimitaate = J.--[ Bt ]...[...].. fig i B22, 305 
methyl-, amide 
| 
b2857 |—,3-thioxo-, CHiCSCH2CO2C2Hs......... 146.21\dkred —S |... .. ee. 7515 LO5545, |t 4 7toaog hee aera Galea er arecaecea ge B32, 427 
ethyl ester | | | 
b2858 |—,2,2,3-tri- CHsCHCICChCO:H........ 191.45/If or nd 60 236-8) Vie sw Pa eae | Te lc}. = ee ipeth: Vv B22, 255 
chloro-* | | | 
| | 
b2859 |—,—,ethyl ester*. .|CHsCHCICChCO2C2Hs..... . D1 'bIl weeene eer ee esse 212 1SUBSee ce geet e tel cereal Ree aera eee B2, 281 
| | | 
b2860 |—,2,2,4-tri- ClCH2CH2CCleCOzH........ ee tcp is eeeets Coen Oo 7350; 9 ill alaniateronns Joc oore Pe I) Nik ba ak |. “ach [PRN ES) eee .. -|B2, 281 
chloro-* | | ee al oe ee 
b2861 |—,2,3,3-tri- CHsCChLCHCICO:H........ .|191.45)pl (lig) 52 OPENS 3. Al ce | he Fea v |chl v 'B2, 281 
chloro-* } | | | | 
b2862 |—,4,4,4-tri- ChkCCHzCH:CO:H.......... 191.45 nd (w) SO) | Uae sis : | s*}... $e Ak ak 
chloro-* | | | 
— |—,2,3,4-tri- see Threonic acid 
hydroxy- | | 
b2863 |—,2,2,3-tri- (CH3)2CHC(CHss)2COCl..... PES GAN sn opt ways “Venn cree yp eee oe wis enon coinael tte. Sane aren: | d |. Ps (We el carat OORT (eae, Ser RAI org: cc 
methyl-, chloride | Vale 
| 
b2864 |I-Butanol*....... CHsCH:CH:CH:0H.........| 7412|..00+--.2----o(—80-8) |117.5t 0.80087) |1.9902%) | fm.) }t 2... -|5....0.25- BI, 387 
b2865 |2-Butanol (d)..... sec-Butyl alcohol. 74.12 [a] +13.9 ence 90.5" 10.8080q [1.89549 [ode class las <|baafeae once cee BL, 404 
CH3sCH2xCHOHCHa 3 | 
(undil) | 
| | 
b2866 |—(dl)* ........... CHiCH:CHOHCH3.....-...| F412. cece eee <—100 /|99.5760 0.80637 1.3978 | vy | ©] oo |...|...]..........}/B1%, 400 
b2867 |—(1)*......-- ....|CHsCH:CHOHCHs......... 74.12\ [aly —13.9 Sai NOGDUN = anO 1004 learn Jd, ca alegtallese| ostlee as wae ESOS 
— |lert-Butanol see 2-Propanol, 2-methyl-* 
b2868 saree 2- CHsCH2CHNH2CH20OH.....| 89.14 [alp +9.8 ; .. -|80u 0.94720 Sas ae (ee a WY] hd fee eh (ne ees B41, 438 
amino (d)* 
b2869 |—,—(dl)*......... CH3sCHeCHNH2CH20OH.....| 89.14). . creates —2 172-4 0.9472 | 1.45320 a FN ec PCat Peeoeel Pee merase B4), 438 
b2870 |—,3-amino-*..... CHsCHNH:2CHoCH2OH..... SOTA aececkls 6s lian ey vse eres Fe ES) ye ESC Bi Perec sesllteverilie sre t-eaacalers et aes Oe 
b2871 |—,4-amino-*..... PUN CHsCHsC HsGHiOF oa 0+ BOTs vote ve oe we tills ene: . . | 206776 0:06 78 i. cores Bales (ea sills aia taorutede BA!, 439 
100% 
b2872 |2-Butanol, 3- CH:;CHNH:CHOHCHs......| 89.14/........ wo [44 Ba— ON cea sipus 1 A502%0) ee Ce eBay cM ec al fcrecanmr 
amino-* 
b2873 carer 2 CHsaCH2CHN H2CH (CeHs)OH/ 165.23! pl (bz-peth) ZO=SD) > Meron: apres keceerere mae Vv s jchls B132, 390 
amino-l- eth 6 
phenyl-* S 
b2874 |2-Butanol, 3- CUsCHBrG HOH C Hess cise ue ol LOGOS, oie aovtv c.c%o'~ geet ccs euspegeers 46-508 1 4500s0 Di, AZ S20 oil hevinscat hie Pn | Siw] cones] 0 corn RR rnes rer ae 
bromo-* 















































For explanations, symbols and abbreviations see beginning of tables 
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Sack 
Mol Crystalline x i olubility 
No. Name Synonyms and Formula oh | form, color and "are be Density np Ref, 
* Ispecifie rotation ‘ ‘ other 
w | al jeth)ace| bz reese b= 
——=: SS AIS Ite a | Ley solvents 

1,Butanol 

b2875 |1-Butanol, 2- CH:CH:CHCICH:OH....... MUS Ovi lvaathd sc cers tniteillces axes 74-62 Tey MIN eCeUOP ST Payal lay lamest saan 
chloro-* 

b2876 |\—,4-chloro-*..... Tetramethylene chlorohydrin./108.57/............00/eceeee ues 84-516 1.088377’ Leo Seon |llarisiians cotter leteue| cere |(oecnieceee ates BL’, 398 

CICH2CH2CH2CH:0H 

b2877 |2-Butanol, 1- CULOMOHOMOHSOL cen LOSBTIN ccwrn ge eacce ctalleaee oe aie 141 TON Nie eR NAA WA eee leeelll orate ae B12, 402 
chloro-* 

b2878 |—,3-chloro-* .... .|CHsCHCICHOHCHs........ LORTOTI ere rl: Reet nc iLS GS-40 TnOGO2 puta 22700 beeen eesti eve | ae ee oe BI, 403 

b2879 |—,—(erythro, di)*. .|CHsCHCICHOHCHs........|108.57|...........4.. Jemma (LS6,478 MkOG1Og N1LAS0V2o Ul ae lw lene leer aalcnlty a (enna 

b2880 |—,4-chloro-* .....|CICHsCH:CHOHCHs....... NOSED Ty whoreti or 4.< ke alllerera wrajaeet ale OS Boe a lltante er atavete [ix tebconha nice S| (eal (Maa Seoul Peele la ee. BI’, 188 

b2881 |—,1-chloro-2- ChaCR CONGR) CHCl |... (T2260). cteis tesc cee aliens cee ae 152-3 TAQGBO Waseca. alsvcnll PVs. {late se avlsrat betyias otavens et vteapaatel ERS ae 
methyl-* 

b2882 |—,3-chloro-2- CESCHCICOH (GUase ae. a P2200) sce tia acta lesa ahs 141-2 TOS5On al seen oe Pe Ee || oe ed (eae eee BL, 424 
methyl-* 

b2883 |—,1,3-dichloro-*..|CH;sCHCICHOHCH2CI...... AAS OB eee cooul ey shoee 63-410 1:28704, |: 4 766242 Aver: ||:- emer Bl, 373 

b2884 |1-Butanol, 2,2-  |CHsCH2C(CHs)2xCH2OH ..... LOD eee so se ce as <—-15 |136.770 0.82834 |1.4208% | 6|s|s|...]...].......... B13, 1675 
dimethyl-* 

b2885 |—,2,3-dimethyl- |(CHs);>CHCH(CHs)CH2OH ../102.17|[elp $1.9 § |.......-. 142760 OS23 galiben esa: Lido BABS acta yell eee eee B13, 1677 
(d)* 

2886) (Galea ee ee (GHs) pC (Os) CHOU. [LOZ TT |lne ctu cence alllce sree es 144-571 0.82977 |1.4195%5|...] 5 | s |...|...|.......-.- B13, 1677 

b2887 |—,3,3-dimethyl-* |(CHs)sCCH2CH20H......... TO || CR on ee —60, —65/143 0.844) |1.43235 |...| 5 | 8 les Pips B13, 1677 

b2888 2-Butanol, 2,3- | (CHs)»>CHCOH(CHa)2....... M2 ET sf es Sues ware —14 120-1762 (0.8232 |........ 3a Wet A ai (Pere (eee BL, 441 
dimethyl-* 

b2889 |—3,3-dimethyl-* |(CHs)s;CCHOHCHs......... ODT eee eke ss 5.5 120-1 0.8122% |........ Brel Mel isct Me ac oe ere ee BL, 441 

b2890 |1-Butanol 2- (C:Hs);CHCHZ0H.........- HOST eee eee <-15 |146 0.8296 |1.4205% | 5/8] s [tee uate, Bl, 412 
ethyl-* 

b2891 |—,4-fluoro-*...... Tetramethylene fluorohydrin. | 92.11) o wee fe ene ees BSW FTW e Abs TeSOGQ2 © Allee ll was Geter hexetest lteter nse as ets el eater eer 

FCH2CH2CH2CH20H 

b2892 | —,2-methyl-(d)*. .| CHsCHsCH(CHs)CH20H....| §8.15|[elp—5.9 Ss... 129772 O:81525 | |l-4087259 Il gi \llrco: co) erates ec eee BL, 421 

|S GT ee Secor IGHZGHEGH CHa) GHLOH:- «| (SG: 15lnss00.0056 or aleedene ans 129 OlS152q) 11: 408725 ews ese lie ere |e Eee 

DeSdad—— Gy F ook. CH:CH:CH(CH:)CH2OH....| 88.15|[a]Jp4+3.75 | .....---- 130 GIST6L eee eoileede. [Es pele: BL, 421 

Hesoole= gamethyl-*. 7. -|(Cus sCHOM:CHcOMn.. 042-2 S8:l5hawcnack oecncmelewecnn aan 191-276) 10180022 14058401) os leon a] seein ene eee B13, 1633 

b2896 |2-Butanol, 2 CHC HaCOH(GHa)ssee seer SSlOk ae mete Seat eralls. otis ahs yc 102760 0.8048, |1.4052% | s | ©] /|...| s |chls BL, 422 
methyl-* 

b2897 |—,3-methyl-(d)*. .| (CHs)>CHCHOHCHs........| 88.15|[a]p+5.34 (al) |........- 11274 0.8225,° |1.3973% |...] s | 8 |...|.../chls BL, 196 

2898 |— —(dl)*...-7..--- (CHs)»>CHCHOHCH......... ORG live gs Wine Oren Renn ee 113-17 0.8180; |1.3973% | 5 | @ | © |...|.../CChs B12, 425 

b2899 |/1-Butanol, 2- CHCHACHICHZCH(CsHVNOM fcaicnc cance cones De ee a elerallin woneietta se Ps ltcellem a fOSeNs B62, 505 
methyl-1- 164.25 
phenyl-* 

b2900 |—,2-methyl-4- |CsHsCH2CH»CH(CHs)CH:OH|164.25|.............-,....0005- 145-88) 107194) nese sees ifv|...|...[...Jesv B6!, 269 
_phenyl-* 

b2901|==S-methyi-1—  |(CHs)s;CHCH,CHOHGrHn., «164.25... 040. .se0- suisse 235-646 |0.9537, {1.50808 | i | v | v]...|...osv B62, 505 
phenyl-* 

b2902 |—,3-methyl-2- | (CHs)sCHCH (CoHs)CH2OH. .|164.25]............0.)e..000005 WOT. oilaceseee Aes Tevet. co. «closay B6, 548 
phenyl-* 

b2903 |2-Butanol, 2- CHiCHCOH(CHs)CH2CeHs [164.25]. 0b ci cu amaline ee acne 215-2577 0.9754) 1.5182* | io) 8 polis. ete B6?, 505 
methyl-1- 103-5") 
phenyl-* 

52004|=2-methyl-3-  |CHsCH(CsHs)COH(CHa):... ./164.25|.0-...... 2004: |)..20-0--- 105.72 0.9794, {1.5193 | i | s]...|...]...loss B6', 270 
phenyl-* 

b2905 |—,2-methyl-4— | CeHsCH2CH2COH(CHa)2. « «.|164.25). once. cc eee ef ces cones 12118 0.9626, |1.50772 | i | v|...|...]...Jos v B62, 506 
phenyl-* 
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For explanations, symbols and abbreviations see beginning of table. 
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; Solubility 
Mol Crystalline a b 
No. Name Synonyms and Formula a * | form, color and a a9 Density er —— Cte 
specfiic rotation oelenlere eee ibe other 
solvents 
Sa) ae SS eS eS Eee 
2-Butanol 
b2906 |—,3-methyl-3- (CHs»CHCOR(CcHnCHs:. (164.25) 000.5 wes cee lis cas en oes 196 -8760 0.9653; 1.51614 | 1 | ‘8 os 8 B6', 269 
phenyl-* 
b2907 |1-Butanol-, 2- CHsCH2CHNO:2CH20OH..... ht 8) CR a Pere A —47 1051 SISA RBG oe oe vy | | o .|B1, 370 
nitro-* 
b2908 |—,1-phenyl-*.....|CHsCH:CHsCHOHCrHs.. .. .|150.22|,............. 14.5 113252 0212 flee ilsl|s .|Be2, 486 
b2909 |—,2,2,3-tri- CHsCHCICChCH20H....... ET ACltntn acta nieuverienee 62 190—200 Oita s wn bas| eters ics a TR dea FB lentes) a eect BL, 398 
chloro-* 
b2910 |2-Butanol, 1,1,1- |CHsCHzCHOHCCl........ 1 ie Be | IS ie aereteteres, ie - |169—7 1788 1.3670,¢ 1.4901% v|vi{v]v {chlv BL, 403 
trichloro-* 82-472 CS: v 
b2911 |—,2,3,3-tri- (CHs)sCCOH(CHs)2......-.- VEC 2ON svat estacacecar sate 15-7 131-276  |0.81722 1.423322 [ent (as - Mel | aaa Ieee [ene Ss VES BL, 447 
methyl-* 
b2912 |2-Butanone*.....|Ethyl methyl ketone. CG ISG WE Se ena Ar arses — 87 79.6700 0.80547 1.381415 | vy | 2 | © Py BIL’, 726 
CH3sCH2COCHs: 
b2913 |—,oxime..........|CHsCH2C(:NOH)CHs......% SDI ocasieee. castes) arene — 29.5 152-376 10.9232, 1.4428 gs | 2] o ..|B12, 730 
b2914 |—,1-chloro-*..... CReCHsCOCHIC ian cs. eel LOG LOOI ie tee as oars aisyelee eee alee 139755 1.08018 1.427010 7 ae, S| po MeOH v* |BI?, 731 
b2915 |—,3-chloro-*..... CH:CHCICOCHs........... 106.55} Raut aiel cee atierste tel liens cicrig ee eae 117-97 {1.0329 |........ So LP Wee erated inte ast etetee tenet ele BL, 731 
b2916 |—,4-chloro-*..... COOELCHsCOGH By. c0r i 5 meer | OB 20) setts sve cetrate tated a) sj anys ara cee L208 =F i clea alana Welty: MeOH v_ |BI1’, 731 
b2917 |—,3-chloro-3- (CHs)eCCICOCH3..........- E20 SS icine entearnane -|117.2758 1.00837 1.420420 Bs bees oucet in cls aceetneee B13, 2818 
methyl-* 
b2918 |—,3,4-dibromo-4- |Benzalacetone dibromide. 306.01)nd (al) TDA ie (ea rar och anenernl| latency ees een slllacaroatereees 6 =| chl v B7?, 244 
phenyl-* CeHsCHBrCHBrCOCHs3 sh | 
b2919 |—,1,3-dichloro-*..|CHsCHCICOCH2Cl......... EAE OG encsnaperrestes oeieraell astarecclnere a 165753 CSG, 1.468620 Lis 8s oss BL, 348 
b2920 |—,4(diethyl- (Css) zNCHeCHsCOCHs iy: - | 143523), aeiececseetenlts © eas Y (| bP moe eae ee eco |e i (J oe) (i Bé#, 452 
amino)-* 
b2921 |—,3,3-dimethyl-* |Pinacolone. OOSUGH Re ae oer —52.5 106760 0.80127 [2-39529 | 6) 84 8 | 8 | earner BL, 354 
(CHs)sCCOCHs | } 
b2922 |—,3,3-diphenyl-*. |CHsC(CsHs)2COCHs........ 224.31|pr (al) 41 310-1 1.069% /1.5748" | i | 8 | v | ./ehl v B72, 393 
17616 | vA laa y 
b2923 |—,1-hydroxy-*....|CHsCH:COCH.OH..........] 88.11).............. .|153-ame [1.02727 |1.41g0% |v |v |v]...|...f.....2.. BI, 870 
b2924 |—,3-hydroxy-*... .|Acetoin. cB hl ee eee ot 15 143760 1.0062” [1.41907 | =| 6| 3 |...|...\ligi BI, 870 
CH;sCHOHCOCH: | 
b2925 |—,1(1-hydroxy-2- e 214.27|ye nd (eth) 85-6 Le iy | PR ict eu yn Ae 2S PY ee ooo cna eer B8, 152 
naphthyl)-* | 
pare GG) | 
b2926 |—,3-methyl-*. .. .|Isopropyl methyl ketone. SOulS entice arn —92 Q5760 0.8046, |1.387918 | 3 | © | © .|BI2, 741 
(CHs3)»CHCOCHas | 
b2927 |—,—,oxime...... .|(CHs)2.C,.CH(:NOH)CHs....|101.15).............. By 1 CS al (ener Bhd Ses ee | 8 | 2 | © .|B1, 683 
b2928 |1-Butanone, 3- _|Isovalerophenone. 162:28 Reve Mec oevllncenroncek 236.5% — (0.9701'S*|1.513958| j | © | » .|B72, 252 
methyl-1l- (CHs)2>CHCH2COCcHs 
phenyl-* 
b2929 |—,1-phenyl-*..... Butyrophenone. 0 YAIR Cian ed 228-9760 0.988% 1.53220 i | 2] © peth 6 B72, 241 
CHsCH2CH2COCeHs 
b2930 |2-Butanone, 1- Ethyl benzyl ketone. bk A E8 Ul We eed ere renee tl Gere cl . | 230755 1.002! Se oeAee a FF Ve Fears (Atte [ee a B72, 243 
phenyl-* CHsaC H2COCH2CoHs 
b2931 |—,4-phenyl-*.... .|Benzylacetone. LAS OT [nn kotrce malian ds oma te 233-4 0.98944 {1.5112 Blt stl eal eee oo ee B72, 243 
CoHsCHeCH2COCHs 
b2932 |1-Butanone, p-Methylbutyrophenone. LOZ 2S. exivives: coseccon sre) te 251.5758 0.9745; 1 Oa cM (ee ta faba 8A ering ee el [ees epaactea ce Ary B??, 254 
A \a-selyl)= cucncrxco—C_S—emn 
b2933 |2-Butenal (/rans)* |Crotonaldehyde. 7000 nen be ten vce —74 104 0.858, |1.4373% | y | © | ||.) eee BL, 787 
CHsCH:CHCHO 
b2934 |—,diethyl acetal. ..|CHsCH:CHCH(OC:2Hs)z.... .|144.22)....... 0... cc chee ceccuee 146-8 0.8473. 1.416218 i | o] «© |peth BL, 789 
b2935 |—,2-bromo-, CHsCH:CBrCH(OCoHs)s. . . ./223.12).........0.005 8615 1.225571 |1.456521 .|B1, 380 
diethyl acetal. .... 
For explanations, symbols and abbreviations see beginning of table. 
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Mie Crystalline : Solubility 
No. Name Synonyms and Formula =a * | form, color and race te Density np rere | Bot 
* |specifie rotation a) other 
w | al jethjace| bz 
Ra ae Se eee ee a eee solvents 
2-Butenal 
b2936 |—,2-chloro-*..... GHiCH:COIGHOs. «ances. TIRE Uy eons GS oe Al | RO 147-8 1.14047 |1.478% | 6] 5 | 8 |...|.../CChs B12, 789 
chl s 
b2937 |\—,3-ethoxy-, 1,1,3-Triethoxy-2-butene*. SSE nrc case sterace ne lGat a eaiace ens 190-5 0.9084) DeASOM io cil iB lscsilmatoln hella ere tone! Le, 207, 
diethyl acetal CHsC(OC2Hs) :CHCH (OC2Hs)2 79-8210 
b2938 |—,2-methyl-*. .. . |Tiglaldehyde. VIET | Pee neh AR eee eSeh ee et 116.5 0871 0gn [14475200 | ll 2001) coulne | nn sea BI, 792 
CHsCH:C(CHs)CHO 
b2939 |—,3-methyl-*. .. .|8,8-Dimethylacrolein. Seneci- | 84.11]..............J.0000000. 133730 0.87227, 14626206) Baal ial ves tia, |e lllcnoresamienrd ols certo 
aldehyde. (CHs)2C:CHCHO 
b2940 |1-Butene-*...... .|a-Butylene. DO 1 Olan ee cwsise ah au. —185.4 — 6.3760 0.59464. 1.396220 WWE Mee «|| chowdll ont peace Bl, 715 
CHsCH2CH:CHe 
b2941 |2-Butene(cis)*. . . . |cis-8-Butylene. BOs OWMEHEAG ccenes —138.9  |3.7700 MYER? |Teeeeilee a oti Ry sila ale lt meee. B15, 728 
CHsCH:CHCHs 
b2942 |—(trans)*......... irans-6-Butylene. BONO Meer eee —105.6 0.9 O;G04d/an 13848250 oe eee yee ney cee TSO 
CH:CH:CHCH: 
62943 |1-Butene, 4- BrCH:CH2CH:CHe.... 0... AGS OLMIS tS be coe 98.5% |1.3230" |1.4622% | i} s |e ]...|...].......... B13, 727 
bromo-* 
b2944 |—,2-bromo-3- (CGHesCOHC Bri Ghak I). EhF PAGO‘. EE. crore auc sal Saati 105757 1.2328, 1.450420 T)]s4:. [+ Shh...) -8%|Ohlis B13, 800 
methyl-* 
b2945 |2-Butene, l- (CHs)2C:CHCH2Br.......... DAG OA Ria, chemise s wlane wccleentne el ews ae 129-33d 1.28195 1.49305 | i | 8 | 8s | s/s |CS2s Bl’, 796 
bromo-3- 50-140 d* chl s 
methyl-* 
b2946 —,2-bromo-3- (CHy):C:CBrCBs... ...:.)..:..% WAGON noe nate stetn steeiace (Sayed w/cletee 119—20766 1.27739 1.4738" } i |...) 8 | 6: |:-.\ehhe Bl’, 796 
methyl-* 
b2947 |1-Butene, 2- CeHsCH2CH2CBr:CHe....... AUN ALN aerate erode tle spell Weer tx, apenas beet nerd Tea EAE A ealenallewd coll ncsopoonnll NSD) 
bromo-4- 
phenyl-* 
b2948 |2-Butene, 1 CceHsCH2CH:CHCH2Br...... Zl hee BND os A Ree Seer | at VIQTHUM) Mee re Waele SAR AL lal eee) Gemeel (nasreagta SA B52, 379 
bromo-4- 
phenyl-* 
b2949 —,2-bromo-3- CH:3C(CeHs):CBrCHs........ OU A eat nineties Gee arenas 14-68. ls Sek eclle eawowae Bees (eres es a (ee iat Sl eS B5, 488 
phenyl-* 
b2950 |1-Butene, 1l- CHACHACE CHM. 26 6. wes GOOG! eet ee ae eco ener ares 63.5760 0.91534 LAL Qe a ON reece ab ore [aco asl evere, acenoh eis tel tebe eRe settee 
chloro-(cis)* 
b2951 |—,—(trans)*...... CH:CH2CH:CHCl.......... OT |e co redenoeniel Hep Rmte ears 68700 Pare poy aoel| $1) Cy les sollsanlaan aver coliscaeccar 
b2952 |—,2-chloro-*.....|CHsCH2CCl:CH2........... SOSOG| sive ne tes eos Gl els ow heen 58.5760 0.9107", 1.411521 hu [OOPS ERI ey a aiioretulltsioe fees state of wo 
b2953 |—,3-chloro-*..... GH;CHCIGH-CHa 44... Ae cs eee | Seen G4—516as WIOLOONLE | 1,4051200 acl eels peliey. loos eeaenaeee B18, 723 
b2954 |—,4-chloro-*..... CICHeC Hs HC Be ote cicctie|| QO5C| 6 uc cis ae cy syevaverte B cistcneas micnel ores 0.92117 1.423320 Ac nee ellevew collapsed fete al CLV k Maeamitte are cesta 
b2955 |2-Butene, 1- CH:CH:CHCHCI....... ....42 DO5G Brn k Bis cies 5 cetens Ripeneiteae Olle 0.9426, 439090 ea Sha etl Sel | Symes ll ogee coer omen BL, 176 
chloro-(cis) 
b2956 |—,—(trans)*...... GH-@H-CHOH:Cl, as. -cd- OBE Weeds te see cers Ponies aera ioes TEASED (OPP TZRET |e asa cllnoglooslocalasceasoae BL, 176 
b2957 |—,2-chloro-(cis)* .|CHsCH:CCICHs............ GOL56| 5s siic tm seis aes —117.3  |70.678° 0.92397 DAZ AO IO: i Ah 00: Neto tel egecrnt Nace, | [egetener a eeeseetaed [Peter Petco 
b2958 |—,—(trans)*...... CHICE:C CIGHs re rciennn 604 GOOG eudetintere « encdie es —105.8 |62.8 0.9138, Dc ALGO20 9h sos ve! OOS oes I onan holeeeedee yeh arene ten 
b2959 |1-Butene, 3- CHsCHCIC(CH2Cl):CH2.... . WS 9:03) 5 Were etter bos ius yerrae 155760 1.1328 Wa atitetes The | eaered lout homme teen Kea Otss BL, 787 
chloro-2-chloro- 
methyl-* 
b2960 |2-Butene, l- (CHs)2C:C(CHs)CH2Cl..... . DTS 6 0 keene pyres rec eNe Menace ea 111-2756 0.88955. Safed wheres che alleasell) Med aetal a ORE BL’, 819 
chloro-2,3- 
dimethyl-* 
b2961 |1-Butene, 1- CHsCH:C(CH:):CHCI....... OLS | MOE ries licence ie. 96-7 NI onus ena jet ll a2 | alan ees B87 
chloro-2- 
methyl-* 
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For explanations, symbols and abbreviations see beginning of table. 5 
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‘ Solubility 
Mol Crystalline m b 
No. Name Synonyms and Formula ¥ | form, color and P- Be Density np es Ref. 
WV". specific rotation ‘ other 
le solvents 
1-Butene 
b2962 |—,1-chloro-3- (CH) :CHCH:-CHCI. =. 1O4:68|- Nae ee eee S6= S706 eee 1.422920 .|chl s B1:, 799 
methyl-* 
b2963 |—,3-chloro-2- CHsCHCIC(CH:):CH2....... 10458 |aeeeees .| 94760 0.9088, |1.430420 _\chl s B1°, 787 
methyl-* 
b2964 |2-Butene, 1- CH:CH:C(CH:)CHLCl....... A oie geen Rn Ae ca Rae 110760 (0.982740 1/154481208 |e? icvall eevee |e B12, 189 
chloro-2- 
methyl-* 
b2965 |—,1-chloro-3- (GHs)-C-CHCHAChe a. eee 104358 NMe emer eraser 0.93354 |1.439820 _Jehl y BI, 191 
methyl-* 
b2966 |—,2-chloro-3- (CH:):C-CCICHten at. are 104:66| 9 Ree... SOD lh ded: 97-8 0.9252 [1.438020 ||..04|eetievells nom eee BL, 189 
methyl-* 
b2967 |1-Butene, 2(chlo- |CH:sCHCIC(CH:Cl) :CH2Cl.. .|174.48]..............)..--.- 168-7020 WE277Ee le eet CCh s B13, 788 
romethyl)-1,3- 
dichloro-* 
b2968 2-Butene, 1,4- — [BrCH»CH:CHCHiBr........ 213.91|pl (peth) 53-4 205 1s [eee es eae eee MeOH v_ B12, 206 
dibromo-(trans)* peth v 
b2970 |1-Butene, 1,3- CHICHGICH: GHCleya, Aner ell 25:00) Merete as ae eras 125700 1.13417 |1.46420 chl s Bl’, 724 
dichloro-* 
b2971 |—,2,3-dichloro-*..|CHsCHCICCI:CH2.......... 125! OO| MNOVAN Dy areecrcicdozsl Pronto 1.14117 |1.4571% chl s BI, 724 
b2972 |2-Butene, 1,1- CHsCH CH CH Clee a are ERI gn tet ce rarer eae 124-5 1.1401, | 1.46618 lchl s BI, 741 
dichloro-* | 
b2973 |—,1,2-dichloro- |CHsCH:CCICH2Cl.......... 12500 |beanee cee alone: 1132-472 |1.1597y |1.45902 | i fchlsy seen So ace 
(high b.p.)* 
b2974 |—,—(low b.p.)*... .|CHsCH:CCICHLCl.......... 125 OO ene hee eee Mee 116-8755 |1.1544” |1.464220 CCleaner 
b2075)|—eaedichloro=1n | @©H:CCl: CHGH-Clia aie al 25:00| 2 seers |e 128745 1.1528y |1.4695% | i ..Jos s B13, 742 
(cis)* | 
b2976 |—,—(trans)*...... OH;CCl:CHCHsCly a eae 125.00 Pee Sh ewiocs regk (Pikes 113075 1.15427 |1.471125 joss |B13, 742 
b2976!|—,1,4-dichloro- |CICH2CH:CHCH2Cl........ 1'25:00| bere race —48 152.57  |1.188% | 1.488725 loss BL, 743 
(cis)* 
D297 7) =, (nays) Miteitn-1e|| C1 OHL2 CHA CH OAC rs te tnualla-s.OO| nian iayaeraleials wis = 1-3 155.5% (1.1837 1.486125 | i | los s |B1s, 743 
| 
| 
b2078 |—.2:3-dichloro-’ |CHsCCI:CCICHs...,......-.|125.00|............«-]e--->- 125-675 1.1618, |1.4590% | i | } aes IBIS, 744 
(cis) * 
b2979 |—,—(trans)*...... CH-CCLCCIOH) re one TOSI bes. me oe econ beers 101783 1.1416, | 1.45822 cdl ae IBIS, 744 
b2980 |1-Butene, 3,3- CHsS CLC (CHs) OHetas ae 189:OR Ne ates eat hewene 124-6782 |1.085'° ..|ehl s B15, 787 
dichloro-2- 
methyl-* 
b2981 |2-Butene, 1,3-di- |CHsCCl:C(CHs)CH2Cl. .....|139.03].............. .|151-37 |1.12937 _lchl s BIS, 795 
chloro-2- 
methyl-* 
b2982 |—,1,4-dichloro- |C]CH2CH:C(CHs)CH2Cl.. .. .|139.08]......... 0.00. fec cee. 5610 1.1526, {1.493220 _Jehl v BL, 795 
2-methyl-* 
— |—,1,1-diethoxy-. .|see 2-Butenal, diethyl 
acetal* 
b2983 |1-Butene, 2,3- (CHa)2CHC(CHs):CH:....... 84.16 Rt wnwirves —157.3 [5 A762 0.6779, {1.390420 .|CS2 s Bl, 816 
dimethyl-* 
b2984 |—,3,3-dimethyl-* |(CHs)sCCH:CH>............ BATB A ee ee ee —148.2 |41.2%0 0.65207) 11876020 |. otc as <clecdlen cle aceee onc BL, 814 
b2985 |2-Butene, 2,3- (CHa)2C:C(CHa)2. ... SAH 6 eves tes ck ates —74:3. 78.2%  /O7O81, NT 4da5 Ika B i| sacl cee eee B13, 817 
dimethyl-* 
b2986 |1-Butene, 3,4- Vinyloxirane. MOOG meetin brs. ke eat . [7760 0.90069 {1.4162 .|OS 8 B17, 13 
epoxy-* 
CH2CHCH :CHe 
a a ae | P| 


For explanations, symbols and abbreviations see beginning of table. 
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Gnystailins Solubility 
No. Name Synonyms and Formula ay form, color and ae ae Density nb) * = el eee Rell 
* 'specifie rotation 4 other 
w | al Jeth| ace} bz 1 
a ul | 80 vents | 
1-Butene 
b2987 |—,2-ethyl-*...... 3-Methylenepentane. 84.16). .... .} 181.5 (64.7760 0.68947 1.396920 .|B13, 814 
(C2Hs)2C:CHe 
b2988 — 2-ethyl-3- (CHs)2CHC(Ce2Hs):CH2... SLOT Sater tetra we olle (89 0.7186; LALOR ain eh Beer vere bce tease ee . B14, 833 
| methyl-* | | 
b2989'/2-Butene, 1,1,2,3, |ClCHCCl:CCICHCls.. ....62}262.78). 0.0... sc eee feces cree: 97-8 — |1.651;5 |1.5331 | i Ht obIte amie 5y. Arr. 
4,4-hexachloro- | | 
| (liquid)* 
b2990 |—,—(solid)*. ../ChCHCCL:CCICHCh. .|262.78 lf (al) BON see. Mion weleps oteeal termine rel. lipsstenh Cee .| vil v We (OAL | laters 
CCh v 
b2991 1-Butene, 2- CHsCH2C(CHs):CH2........ CAME a A .|—133.8 |38.67 0.66234) |1.387420 .|BL, 788 
methyl-* 
b2992 —,3-methyl-*. . (CHs)2>CHCH:CHz2..... TOA wcrc — 68.5 20760 0.6272 1.36402 | i | © | o .|B13, 797 
b2993 2-Butene, 2- (CHs)2C:CHCHs.... . PROS Es. ee ee sa —123 38.4760 0.6620; 1.387820 re eh | .|lig v BL’, 187 
methyl-* | | 
b2994 1-Butene, octa- ‘Perfluoro-e-butylene. POOLS etch. enocraiecinx bil homre si en 4.8764 1.6157 1.54439 .|B18, 722 
| fluoro-* | FsCCF2CF:CF2 
b2995 (2-Butene, octa- __Perfluoro-8-butylene. IOOIOBIE a rackua ck cece —139, OHS Whe sees 1.52979 .|B13, 739 
| fluoro-* | FsCCF:CFCKs —129 
b2996 —,1,1,1,4,4-penta- ClCHCH:CHCCh.... {| POQEE | ate cone eeber |duaneemas 78-80" 1.6123; {1.55382 BPN cl al] 08 GBLS YS cries Perso sre te 
| chloro-* 
b2997 1-Butene, 1,3,4,4- CICH.CH.CHCI.CHCh...... Oo decane Hina ertearsis || Gama ROD BQASME Ne ieceenccaee covenants i .{ehl s Ba, 726 
tetrachloro-* 
b2998 —,2,3.3.4-tetra- CICH:CChCCI:CH2......... NG GUN WEN ck cites scaxick 41-27 {1.46027 |1.513320 | i .|chl s BL, 726 
| chloro-* | 
b2999 —,2,3.4-tri- ClCH2CHCICCI:CH2....... 159-44) oe ce sete ee ee 6020 1.34307 1.494420 i .jchl s Bl’, 275 
chloro-* | 
| | 
b3000 |2-Butene, 1.2.4- CICH:CH:CCICHDCl........ TSO dl Perens Oa, ills ces 67-90 11.3843 |1.5175% | i | s lhl ota ec ene: See 
trichloro-* | 
— —,1,1,3-tri- see 2-Butenal, 3-ethoxy- 
ethoxy-* | diethyl acetal 
b3001 |1-Butene, 2,3,3-—_ Triptene. GSO Eero cs -|—109.9 77.8760 0.7050, 1.402920 .|MeOH s_ |B14, 384 
trimethyl-* | (CHs)sCC(CHa):CH2z 
— |3-Butene-1,l-di- see Malonic acid, allyl- 
carboxylic acid* 
— |Butenedioic see Maleic acid | 
| acid (cis)* | 
—|—(trans)*.... .|see Fumaric acid | 
b3002 |2-Butene-1.4- | HOCH-CH:CHCH20H SB AU os ams: a j4 23.5760 1.06987 PATS220 atl yele Slip-on) sateen oeeven |B13, 2255 
diol (cis)* | 13216 
b3003 |—(trans) HOCH»CH:CHCHOH...... SIG hl] ce ee 25 13113 eOvOve pus (este oe) See val cealls collecesscaacn B1, 2256 
b3004 |3-Butene-1,2- Vinylethylene glycol. ROSIN. vata suntan Meow at avcenn 169.5 1.0470; |1.4068% | s | s . | B18, 2252 
diol* CH2:;CHCHOHCH:20H 
b3005 |2-Buten-1,4- Dibenzoyl] ethylene. 236.27|nd (al) SA || Sete eya eens Rererees te sh | s s |chls B??, 741 
dione, 1,4- CeHsCOCH:CHCOCeHs 
diphenyl-(cis) * 
b3006 |— ,— (trans)*......|CeHsCOCH:CHCOCceHs..... 236.27\nd (al) Ch eee Rell, eens) aad rho 5 s |chlv aas |B72, 741 
lig i 
b3007 |2-Butenoic Isocrotonic acid. 86.09 nd or pr (peth) |14.5 LE9/S%0N 102677 16448300 ville le wells ll eine leereteteeeater B22, 394 
acid (cis)* CH3CH:CHCO2H 
viv 
b3009 |—(trans)*......... Crotonic acid. 86.09 mel nd or pr__,71.6 185760 HOLS es 1} 1¢422800 |e Sal tele gll Allecl | acpe oe B22, 290 
CH3sCH:CHCO2H (w or lig) 
b3010 |—,amide (trans) . . .|Crotonamide. 85.11|nd (ace) AEC et lec e ORa (er Cee. al anon ene 6/8] 6 Bilvutanterccra sas B22, 392 
CHsCH:CHCON H: | 
b3011 |—,anhydride Crotonic anhydride. 154.17 HS ot Ae hice | cea oraeen 246-8 ORO TG Ge GMa coutl |. co bei) fells oral leratelernreon oe Iba gO eae oe 
(trans) * (CHsCH:CHCO)20 12919 
b3012 |—,chloride (trans). .|Crotonyl chloride. OSC ete eke cnc arae, int a leicosies et rots (124-5760 1.09052 |1.46018 d|d .|B22, 392 
CH3sCH:CHCOCI1 
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rf Solubility 
Mol Crystalline ey b 
No. Name Synonyms and Formula Sax * | form, color and mt aa Density np Pas Te Ref. 
specific rotation lal lathaeel ba = eee 
IL IL eat aad 
2-Butenoic acid 
b30121|—,ethy] ester (cis)*|/Ethy] isocrotonate. U4: BiG dete no eaters lcexieee es 12678 0.91827 1.424220 8 .|08 8 B22, 394 
CHsCH:CHCO:C:Hs 
b3013 |—,—(trans)*...... Ethyl crotonate. B14 1G I\.5 ceterere aerial erence. pr 143-7 0.91837 1.4254 Bt | 65 Mh erovrall orecay| oes et eee B2?, 392 
CHsCH:CHCO2C:Hs 
b3014 |—,methyl ester Methy] crotonate. LOO TSI arek ae cohalertsel ec gcarene 121 0.94447 Ds424220: Wh o58 hye 5) ye IE Ayal are |b «scorer B22, 392 
(trans)* CH3CH:CHCO2CHs 
b3015 |—,nitrile (trans) . . .|Crotononitrile. OLD san sacs carsine We —51.5 122 0.82397 AZZ ocala cesalfia ouei| (eteice tevedell tec iexmectetersnene B22, 393 
CH3sCH:CHCN 
b3016 |3-Butenoic acid*.|Vinylacetic acid. 86:00 fst cs eta —3.9 16974 1.00917 1 AD 2908 taco t |00 ls ot) 5 alles rabetecy tenn B2?, 389 
CH2:CHCH2CO2H 
b3017 |—,ethyl ester...... CHC CMC O nC ellie ects oe PULAE A So os afene ceo tue wrellieceo'w ota aie 19) Oilers eos 1.42187 WO) IER (ore) est ah ee B2, 407 
b3018 |—,nitrile.......... Allyl cyanide. 87.001 sieves aes —84 119 0.8318, |1.4060" | 6] @]|...]...)......00. B2?, 389 
CH2:CHCH2CN 
b3019 |2-Butenoic acid, |CHsCNH2:CHCO:C2Hs...... 129.16|mel pr 34 210—5d70 1.0219” 1.49887 | i| s/s s |chls B3?, 423 
3-amino-, ethyl 20-1 unst|} 10515 CS: 8 
ester (trans) * lig s 
b3020 |—,3-bromo- CH:CBr:CHCO2H........-. 165:O0; 08) (ig), SEW | Wateravapsisvare oe Neremtie aie'olflera‘nearn.oes ei sila s |CS2s B2, 419 
(trans) * ans 
b3021 |—,4-bromo-, ethyl|BrCH2CH:CHCO2C:Hs...... TLOS:0B| ote seereye eta cia i 105-10% |1.402;  |1.4925% a OE es as [oes C50, 
ester (trans)* 10804 
b3022 |—,2-chloro- (cis)*.|CHsCH:CClCOzH.......... 120.54|nd (w) OF) —«——iédidi verbena veel more one he eg CS: v B22, 396 
lig 6 v* 
b3023 |—,—(trans)*...... CHsCH:CCICO:H.......... 120.54\nd (w or peth) |99 ZIT | Neda ote bees ee Be eas rs sr B2?, 395 
b3024 |—,—,ethyl ester |CHsCH:CCICO2C:Hs........ 148.60/ Reet niyasasnee pon taae: 758 PAO2I 4 |oserterete a ee A aca ne B22, 396 
(cis) * 
b3025 |—,—,—(trans)*. .. .|CHsCH:CCICO:C2Hs........ 148560 PPM comen ase | tenrocra ds 176-8 —|1.109039 |1.4538% ee ee eee ee B22, 395 
b3026 |—,—,methyl ester. |CHsCH:CCICO:CHs......... ERS Sa eR ae 8 Re Seer 161.57 |1.160%  |1.4569% Po He em Derek B22, 395 
(trans) * 
b3027 |—,3-chloro- (cis)*.|CHsCCl:CHCOsoH.......... M2OVB4 rs eseenayertfexccctere 61 195 1.1995" 1.4704 6\v peth v* B22, 396 
CS: v 
b3028 |—,—(trans) * CHsCCl:CHCOoH.......... 20! SV oa «teresa e tces: deanaheee 94-5 ZOG-= 19 eiableics cecil ce-> oe é6\v CS: v B2?, 396 
b3029 |—,—,ethyl ester |CHsCCl:CHCO2C2Hs........ ss) eye aa ees All Wen 8 161.4 1.09247 |1.4542" Pig ef Bee Ants oo acioot B21, 190 
(cis)* 
b3030 |—,—,—(trans)*....| CHsCCl:CHCOsC2Hs....... ....- (148.60)... 0.0.0 aces wee linec ccs ces 184 1.10627 1.45920 Wy PU all, open nererters B22, 396 
b3031 |—,—,methyl ester |CHsCCl:CHCO:CHs........ SAS DLilis erated abeticctets eiallecateretes mets 142.4 1.1387 1.457319 Vv MeOH v_|B2?, 396 
(cis)* 
b3032 |—,—,—(trans)*... .|CHsCCl:CHCO:CHs........ AS BT retate sake (ostatarsveve tell praterateracerane 64-7" 1.157” 1.462871 Wi Weal ie recall crate starsat B22, 396 
b3033 |—,4-chloro- CICH:CH:CHCOoH......... TOBA ascot tow ee create 83 LUT=S. Mok. via ctl em anrens 5h Vv peth 5 B2, 418 
(trans) * aav 
b3034 |—,2,3-dibromo- |Mucobromic acid. 257.89) pl (eth-lig) BGT Wilhvsrareta crated areas eat crenata sBiviv 5 |chl 6 B32, 460 
4-oxo-* O:CHCBr:CBrCO:H vA CS: 6 
b3035 |—,2,3-dichlore- | Mucochloric acid. L68.97|mel'pr (eth-lig) i270 ick mcaiinancs cuneate 5/sl/s B lvivar.cwie eter B3, 727 
4-oxo-* O:CHCCI1:CCICO2H sh 
b3036 |—,2-ethyl- (trans)*|CHsCH:C(C2Hs)COnH...... . 114.14/}mel pr 45 209 0.9484" 1.44758 al Ua — Sl fas - ll eH I bs, RI acti B22, 408 
b3037 |3-Butenoic acid, |CH::CHCHOHCO.C2Hs..... TOV breccia. arcarcveeeleneesrntocl 173™d —-|1.0470¢ |........ Ws [ed: licen fe 2.5 | ete MARE See B3, 271 
2-hydroxy-, 685 
ethyl ester* 
b3038 |—,2-hydroxy- Benzallactic acid. 178.18/nd (w) BG Pil kesrq wate cami] sive elvan ome hates sh 6 61 GS2c65 gill wreerareie 
4-phenyl-* CeHsCH:CHCHOHCO:H lig 6 
b3039 |2-Butenoic acid, |Angelic acid. 100.11}mel pr or nd 45-6 185 0.983 Ee ee a lal Wie Yi tees ed (ee a Se B22, 401 
2-methyl-* CHsaCH:C(CHa)CO2H gh 
b3040 |—,—(trans). ..... .|Tiglic acid. 100.11|tel pr 64 198.57 10.9641) |........ Se male elastic sk llsromee cacao B22, 401 
CHsCH:C(CHs)CO:H gh 
b3041 |—,—,chloride...... Mighylichloride. <u geses « LIB OG inter stea-sccsleals Siloce ances C46 © Mh shniv ulna ate QU er? Sra sel lececei inter ntersteeatene B2, 431 
CH3CH:C(CHs)COCI 
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Mol Crystalline Pm b Solubility 
No. Name Synonyms and Formula St * | form, color and rh be Density np ae te Ref. 
* |specific rotation other 
w | al |eth| ace] bz 
% 4 | solvents 
2-Butenoic acid 
b3042 |—,—,ethyl ester. . .|CHsCH:C(CHs)CO2C2Hs..... MBS G hpettardd toate livsisraie seats 152-4 — |0.92007 |1.4340% 8 Bia ropes als B22, 401 
b3042!|—,3(4-nitro- ow—_S—c(cus)icucom |207.19|pa ye nd (aa) [168-9 |... 0.0... feee eee efeceeeees aa sh B9, 615 
phenyl)-* 
b3043 |—,4-oxo- 8-Benzoylacrylic acid. 176.17|nd or pr (to) OU — Allee Areecferavers)| i evare, wcctevell exavte'cMal ards Silene to 8) B102, 499 
4-phenyl-* CsHsCOCH:CHCO2H sh lig 6 
b3043!|—,—, hydrate*..... CsHsCOCH:CHCO2H.H20.. .|194.19]f (w+1) CESS MNES Rader Smet nae dhtare ete wy exe Blew. eal ert ||\ccos| sete dee B10,726 
b3044 |3-Butenoic acid, |CsHsCH:CHCH:2CO2H...... 162.19|nd (w), 88 S02: Bm ei tays soll aioe Ay |) Vallee; CS2 v B92, 407 
4-phenyl-* pr (C82) 5h 
b3045 |2-Buten-1-ol Crotyl alcohol. Wedd tone veya ras <-30 [121 [0.84547 |1.4262% |v] o}o]...f...fo B1?, 480 
(trans) * CH;sCH:CHCH:0H 
— |—,acetate......... see Acetic acid, 2-buten-l-yl 
ester 
b3046 |3-Buten-l-ol*... .|CH::CHCH:CH20H........ CPE cee Wena || eer 113755 (O.8879%) 11s404627 || rren| heey boon ately B1?, 480 
b3047 |3-Buten-2-ol(d)*..|CHsCHOHCH:CH2......... 72.11 [aly +33.9 ntetevalat okcreral l(simeuns ete vee 0.83677 DALQ0I0) areata -aiateteltscevelltencrs'latacen ers etstehe Bl’, 480 
(undil) 
b3048 |—(di)*............ CH:sCHOHCH:CH:z......... WRG OR ecoeicsie eve tavertea <-—100 {97.3760 0.83184 UAT 2 720 Ss Iie rcrallleseres|lerehe|| arate! actalaeremarkehe BL’, 479 
b3049 2-Buten-l-ol, CH;CH:CCICH:OH......... POG POON ig ere eeitate tale atahe|| ote tenenentens 159760 1.09507 1.468220 \Fallapicdleonleda|lonoGca came Bl?, 481 
2-chloro-* 
b3050 |—,4-chloro-*..... CICH:CH:CHCH:20H....... LUD EPL OU (aoe aaa ON | Sir ear Cae Lok: fetal wea bel lear ite cis DASARI et en eis elle tre livicts ccuieie siete) tales ste ety 
b3051 |3-Buten-l-ol, CH2:CHCHCICH2OH....... MOOSE Sp acctere. om visser sree lbaise oe crac TOW Bienes amare 1.466520 nit li ad IS ool memocorioe cl Moco cous 
2-chloro-* 
b3052 |3-Buten-2-ol, CH::CHCHOHCH?CI....... BOGS Be ai hie ao, tact end lies wine lolieistls 144-7 1.11, 1.466020 Oke ee A eo ce a 
1-chloro-* 
b3053 |—,3-chloro-*..... CH:CHOHCCI:CH2......... 1OG:5D| sees okie ttentaal issih. EEO lniGbeLr badocson an MAAC ese emote leetheroree 
b3054 |3-Butene- Methyl vinyl ketone. DOLD ete ee ner R sail ois ss cea atae 79-8075 0.86367 1 AQ SGP) 8 4, itll) OWE erases) sayin niee BL’, 786 
2-one* CH:COCH:CHz2 
b3055 |\—,4-bromo- (a-Bromobenzal)acetone. 2 NO ec eta Lo scaye pecan fab al|fers re rote reves VE Q= 120) y gal bey deais ose cay, | ove syst ape hl gested ote tel lteter es Gi5\| Hoc whapees BT, 367 
4-phenyl-* CH:COCH:CBrCeHs 
b3056 2-Buten-l-one, Dypnone. 8-Methylchalcone. |222.29]..............). ee eee ees 340-5 1.1089 Sel couciearteet teeta | ieee B |v ctsliestolts: svarerac eee B72, 433 
1,3-diphenyl-* CH3C(CeHs) :CHCOCeHs 22522 
b3057 |3-Buten-2-one __|Furfuralacetone. 136.15|nd 39-40 [229d 1.0496, |1.5788 | i | v | v chl v B172, 326 
4(2-furyl)- TW 112-510 peth s 
ll We enencks 
° 
b3058 |—,(4-hydroxy- Vanillalacetone. 192.22 nd (al) CD RI emer verscl eehraeanarpenal euetentacitcs 2 Si vix V ilicciete seevetarercece iene 
3-methoxy- CuHwOs. See b2065 
phenyl)- 
b3059 — 4(2-hydroxy- _Salicylideneacetone. 162:10imdifal}, pr Qos yIsOe soe Wigs to ee hs ohn eect 5} a4] v i rete or B8?, 153 
phenyl)- CioHi002. See b3065 
b3060 |—,4(3-hydroxy- CioH1002. See b3065......... IG Z SGI ctesieieecsren = sabe yee Wate to ole teocrecct oenoeen coal more feta ihre ac orate o B82, 155 
phenyl)- 
b3061 |—,4(4-hydroxy- CioHi0O2. See b3065......... 162.19 nd (w) INKS Wes geecosulloccoded\edacteas 6}v aa Vv B82, 155 
phenyl)- gh 
b3062 |—,4(4-methyloxy-|Anisilideneacetone. 176.22)lf (al) FBre  Pelissetecekesbvaustel|lanspenaca’ scsbel| arora tevace sete MU eel) ve v jaas B82, 155 
phenyl)- CuHuO2. See b3065 
b3063 |—,3-methyl-..... Isopropenyl methyl ketone. | 84.11]..............[e.c000ee- 98769 ELEGY PRO Wl) 3 Neoallacallscallsaoasamne: BI, 733 
CHsCOC(CHa):CHz 
b3064 |—,4(3,4-methyl- | Piperonalacetone. ODO goes baa. ota, aus DDD 6 iets cB giW in wo: sy atelllete och i| 6|s s |CChv B192, 157 
enedioxy- CuHw0s. See b3065 5h | yh pethi 
phenyl)- 
b3065 |—,4-phenyl-*..... Benzalacetone. 146.19|pl 41-2 262760 1.00974 |1.582447 | i | v|s s |chls B7?, 287 
Za 14016 peth 6 
CH3COCH cox—C_4 
6 5 
b3066 |1-Buten-3-yne*...|Vinylacetylene. SPAT ce AHO OED | | TOmoMOns 1 5.1760 0.70955 Ue Sa LE SRA alls ale 54l[Bo olan sobs ccc. B13, 1032 
HC:CCH:CHz 
b3067 |—,4-chloro-*..... ClO:C CHC Hawa ser nee 86552] Seremnie ates arrest craven 55-7760 1.00327 1.466320 chl s B13, 1038 
b3068 |—,1-methoxy-*...|HC!:CCH:CHOCHs......... CERIO case oasonealaneeeren 122-5d7 0.9064 [1.48182 | i OS Van [Sta eieers 
30-213 
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A Solubility 
Mol Crystalline Bs i 
No. Name Synonyms and Formula a * | form, color and au oC. Density np ———————————————— Ref. 
* |specific rotation oy lbatlethlaealibe other 
solvents 
— — mame 
1-Buten-3-yne 
b3069 |—,2-methyl-*. .. .|Valylene. COLO ee eee 32760 0.6801 4-1-4 159201 te [tee a ee ne 
CH:CC(CHs) :CH2 
— |Butesin.......... see Benzoic acid, 
4-amino-, butyl ester 
— |tert-Butyl see Propane, 2-bromo- 
bromide 2-methyl-* 
— |tert-Butyl chloride|see Propane, 2-chloro- 
2-methyl-* 
— |Butylene......... see Butene* 
— |Butylene oxide.. .|see Butane, epoxy-* 
b3070 |1-Butyne*........ CH:CHAC: Clive cee BLOOl a een ene ae —122.5 |g.170 0:6784;,, (1:3062%) laine lis |losdeoulbesceenene B12, 223 
b3071 |2-Butyne*........|Dimethyl acetylene. AOD ectesmd teeny eek ee —32.3 27760 (0:6913% |0.302120) |i pallet oc|e cibeeeoeeees Bl’, 925 
CHsC:CCHs 
b3072 |—,1-chloro-*..... CHsC*CCH2Olinisiys a erat BRISA eset fhe acc all entities aa SIS4 | | gliaatas. «cee fll ag pase e ter allococe ccc 
b3073 |1-Butyne, (CHa) 2C@ICIOH esc. a: cms ssh ODER creeks scares, oltre re rete aks 77-9 0'90617) |e ee .|B15, 965 
3-chloro- 
3-methyl-* | 
b3074 |2-Butyne, BrCH:C:CCHoBr..........- QV 8Olegieee chee nue ciccsiellactniejs oc ats.« g2u 2014 |} 1.588 Beg iron pall Slew si lercscll ene epee levee B1’, 927 
1,4-dibromo-* 
b3075 |—,1,4-dichloro-*..|CH2CIC:CCH2Cl............ 122-98 pe ohic clanis sone aes yeu 165-6760 1.2587 1.507220 .|B18, 927 
73% 
b3076 |—,1,4-diiodo-*....|ICH2C:CCHil.............. 305.89/nd (al) 53 OR 20d Se NSS core ewer BP... iif = -hebley: Bl?, 927 
b3077 |1-Butyne, 3,3- tert-Butylacetylene. SZ Poet ia ctor. sinters — 81.2 39-4076 0.6695, BST4AG% OSH a clase acalls claire iecte setts] Seen 
dimethyl-* (CHs)\sCC: CBr vance dances 
b3078 |2-Butyne, hexa- | Perfluoro-2-butyne*. EGZiO8 re ce heat —117.4 |—24.67 |........ s|/s/s -|CChs BL, 926 
fluoro-* CF:C:CCFs aa s 
b3079 | 1-Butyne, Isopropyl acetylene. GS.L2Re sreicet wre © —134.3 |29.3760 0.7107, 1 AGSG2O* | ca OO ME cll cils caterers erate Bl’, 958 
3-methyl-* (CHs)2CHC:CH 
b3080 |—,4-phenyl-*..... CeHsCH2CH2C:CH.......... TSO: 19. owe eh rtcceer has eclofeleletata®sl| REQ=O 18: * 10: 9218 91 SSIS rye SATs. [lelaceemteoere B52, 413 
b3081 |2-Butynedioic Acetylenedicarboxylic acid. 114.06|pl (eth) 75-6 lhesven ce ete cs [ie etehass cle meee 5 a) a (ime -|B22, 670 
acid* HO2CC:CCO2H 
b3082 |—,diethyl ester*. . .|C2HsO2CC!CCOC2Hs....... -|170.17]............-. 1-2 120-1% | 1.06534 |1.440525 s|s CChs — |B22, 671 
b3083 |—,dimethy] ester*. .|CHs02CC:CCO2CHz......... 142A Beem eh arial tote etl biel agra are 195-8760 1.5638, 1.446620 OY & bey uke Conte seen eee B22, 671 
10220 
b3084 |2-Butyne- HOCH:C:CCH20H......... 8609 lester festa ear 58 140 EL See sh mgetrar viv] é/]v]i |chlé BL, 261 
1,4-diol* 
b3085 |3-Butyne- HC: CCHOHCHIOH: 2-6 1-7) S609). a cc ans «eure a ets CT Ma | SP SP ye crs ge ae @ lhe Oye calieacd hater ceee BL, 569 
1,2-diol* 
b3086 |2-Butynoic acid* .|Tetrolic acid. CHsC:CCO2H..| 84.07|pl (eth or CS2) |77-8 203760 OO6d1.. ||, eee sat Waal erty SIR (exist [ito eats B22, 451 
99-100!8 
b3087 |—,ethyl ester*.....|CHsC:CCO2CoHs............ BUD tees ty ela, ies efeellRedeierctcts Sours 163760 0.96417 eek SE (ee (eel (See (ee ea cc cxin B21, 208 
b3088 |2-Butyn-l-ol*....|CHsG:CCH2OH............| 70.09].............. —2.2 143760 0.93734. |1.4530% s | .|B18, 1973 
b3089 |3-Butyn-l-ol*,...)]HOCH»CH2C:CH........... 7O\O0 fay eaderaiateisy —63.6 129780 0.9257), 1.44097 | s | vy MeOH v_|BI13, 1972 
b3090 |3-Butyn-2-ol.....|CH:CCHOHCHs...........| 70.09]........ccceceleceveeees 10778 0.8948" 1 T4526 oh ee fies Bel cs. cific sstelpierevate aves, arene B15, 1971 
b3091 |—,2-methyl-*. .. .|(CHs)2>COHC:CH........... oe | Aa CR tec -3 102-4 0.8678'¢ LAST aa Rate eects een hoes Bl’, 505 
— |Butyraldehyde seeButanal* 
— |Butyramide see Butanoic acid, amide 
— |Butyric acid see Butanoic acid” 
— |Butyroin see 4-Octanone, 
5-hydroxy-* 
— |Butyrolactone see Butanoic acid, 
hydroxy-, lactone* 
— |Butyrophenone {see 1-Butanone, l-phenyl-* 
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=e Gresiaiing : Solubility 
No. Name Synonyms and Formula ‘| form, colorand| ™:P° we ; So 
wt. ; ; °C 26 Density np Ref. 
specific rotation other 
w | al |eth|ace} bz 
—- —t il Ale | sae solvents 
Cacodyl 
cl |Cacodyl.......... Diarsenic tetramethyl. OR OE iui cave gare musa eis —5 163760 Lega yieen lutea iets re (eat fn ak fel eerie ees lene a B42, 1002 
Dimethylarsenic. Tetra- 
methylbiarsine. 
(CHs)2AsAs(CHs)2 
e2 |Cacodyl chloride. .| Dimethylarsenic mono- LAO eras seentcrcate <—45 109 TCE me T TOM eM Filll Sella cllsncuscocer B42, 987 
chloride. Dimethyl- 
chlorarsine. (CHs)2AsCl 
e3 |Cacodyl oxide. .. .|Alkarsine. Bis-dimethyl- MADOA e cartehan tities —25 150760 1.4943) 1.52559 ©) | CBN Bi lets teil teracell shosaras yelp usteys B42, 989 
arsenic oxide. Dicacodyl 
oxide. (CHs)2AsOAs(CHa)2 
c4 |—,perfluoro-..... Bis(trifluoromethyl) arsenous |441.87)............../.....200- LOGO livievertyese eo DSA 20 isa. (erovell aanetl are avavel|faunestenaiaten ete J 1953, 
oxide. (CFs)sAsOAs(CFs)2 1561 
c5 |Cacodyl sulfide. . .| Bis-dimethylarsine sulfide. EA LOS | lecacan's ps ois enareus <—40 Pali Nk Se ull etsenceracasl rere err ee Bo -8-)|is chee dis lidoeeeeretaee B4, 608 
Dicacodyl sulfide. 
(CHs)2AsSAs(CHs)2 
c6 |Cacodyl Dimethylarsenic trichloride. |211.35] (eth) OL a) ead hiciegecra feces ceil teemenatse ey c.cih | emenneeeerares d|/di a |-..|-../CSis B4, 612 
trichloride Dimethylorthoarsenic acid 
trichloride. (CHs)2AsCla 
— |Cacodylic acid... .|see Dimethylarsinic acid 
— |Cadalene......... see Naphthalene, 1,6-di- 
methyl-4-isopropyl- 
— |Cadaverine.......|see Pentane, 1,5-diamino-* 
e7 |Cadinene(l) ..... CisH 204.36|[alp—130 |, 274760 0.9176, |1.5032% | i | 3 | 9 |...|.../chls* BS?, 347 
14920 lig s 
— |Caffeic acid...... see Cinnamic acid, 
3,4-dihydroxy- 
c8 |Caffeine.......... Theine. 1,3,7-Trimethyl- 194.19]wh nd (w+1) /|237 SUP LS iG ZSt ls renner Collacyell 26 police Koel et B262, 266 
xanthine. sub 8915 vi 
CH3 
“ 
Rpt Sear 
| Oma 
8\ 
N ll 
| fo) 
CHs 
eoli— benzoate. © ...5...-| Caio NzO2, OobisCOOU See cS 31G:32iwhiso 9 lfeijecrecececeraillerereneissse cuv|fmbiereseiee allies ae Se |: availa. eryere er oeae B262, 268 
c10 |—,citrate......... CealaNOeCelsOr: Scee8... |\886:32imeli 6 9 dice wavalllevncersenllegemmeaie|een sansa aiid ie Al Woievavh ere Secor B26?2, 269 
ell |—,hydrobromide.. .|CsHioNsO2. HBr.2H2O. See c8./311.14)ye FO ew i eecrcctareeee emerciscceeeet aiiicaetea tals 8 |\-d4 .-lehli B26!, 137 
e12 |—,hydrochloride. . .|CsHioNsO2.HCl.2H20. See c8 .|266.69|mel pr SO CCO)! — WN sceqreraalarete emis ian <a] oa saigra ates dj} di. | eaiatar ta tenance B262, 268 
100 
c13 |—,hydroiodide Caffeine iodide. Diiodocaffeine|602.94/gr pr UTA, Bia We each Ss ai Se ccs cacseefinr acne 9 Stee Ae) EV ek Silla te Oe eee B26, 466 
diiodide hydroiodide. Caffeine 
triiodide. 
CsHioN4O2.I2.H1.14H20. 
See c8 
14 |—,2-hydroxy- Caffeine salicylate. 332.32| wh nd (w) DST ihccater craton my cous tere eran By aN Pe airs All serail tecatnieseaveoeothe B262, 269 
benzoate CsHioNsO2.C7H6Os. See c8 
c16 |—,3-methyl- Caffeine isovalerate. ZOGB2MINSt MG: MN aiaateryatus,si een seme mlehere) tecel| ccenersee ites Tae PGi teks || Gea foie Iniekoes.arcncas B26, 467 
butanoate CsHioNs02.CsHwO2. See c8 
cl7 |—,sulfate......... CobNiOe B80. See eS)... '202271IWE BG We snow cde dance foStcaleaw|are wereme Wee NE Sa llocealnac|loonb sooo B26, 466 
c18 |—,8-ethoxy-..... .|1,3,7-Trimethyl-2,6-dioxo- 23824 whioreyeshind, 143." = ae erd cecal ates eee ett rere gene Sit seer) Sid revel on cveslrewrercestaeronere B262, 322 
8-ethoxy-purine. (w) 
CiwoHusNsOs. See c8 
c19 |—,8-methoxy-... .|CsHi2NsOz. See c8........... 226 23iwh ad (al or-w)l76, Nheeromae tse silent all's be ee eee all > lnucccumig rues B262,322 
c20 |Calciferol........ Irradiated ergostero]. Vitamin|396.64|pr (ace) WESC) Viasat ctrl spstne act eatery Bee Or eee BB) Miasces atl ermearetagesh ere El12A, 
D2. CxHuO (a) +120.5 170 
(al), +81 
(ace) 
c21|Camphane....... Bornylane. 138.25|hex pl (al) 158-9 BUDRIOLE al doer teerd|Mionveteote i | s'| 5 |...|...|/MeOHs* |E12A, 
Dihydrocamphene pr (MeOH) 570 
10 
67IN2 
es 
5\/43 
4 
— |—,2,3-dioxo-...... see Camphorquinone 















































For explanations, symbols and abbreviations see beginning of table. ease 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 













No. Name 


c22 |3-Camphane- 


carboxylic acid 


2,3-Cam- 
phanedione 


024 


e25 


c26 |Camphenilone (d) 


Campholytic acid 
(al) 





c31 |Camphor (d) 


32 
033 





34 |Camphor, oxime 


(d) 


(3 | eG aarrcart ci: 
CT ened) ee 


037 


—,3-amino-(d) ... 


038 |—,3-bromo-(d).. . 


(one stereoisomer) 





c39 |—,— (d) (one 


stereoisomer) 


c40 





3-Camphane-carboxylic acid 


Synonyms and Formula 


Oe: 


see Camphorquinone 


Oz 





co) 
OZ 
See 1-Epiborneol 
See Isoborneol 


hosts 
|e 


CioHisO2. See c27........... 
CroisO 2) S€6 C27 ie cece ce sine 


CO2H 


[> 


d-2-Camphanone. Formosa 
camphor. Laurel camphor. 
CioHisO0 


10 


ae IN t 
CH= 
YY 


;|CrwoHieO. SeecBl.........406 


CrwHwO. See eB)... 60 ee nes 


C ae 


CioHizNO. See c34.......... 
CwHuNO. See 034 


3-Aminocamphor. 3-Cam- 
phorylamine. CwHuNO. 
See o31 

CwHwBrO. See c31.......... 


CuoHuBrO, See c81........0% 


CiHuwBrO. See c31.......... 
CioHuBrO. See c31.......... 





Mol. 
wt. 


182.27 


136.23 


136.23 


136.23 


138.20 


170.25 


170.25 
170.25 


154.20 


152.23 


152.23 
152.23 


167.25 


167.25 
167.25 


167.25 


231.14 


231.14 


Crystalline 
form, color and 
specific rotation 


pl (dil aa) 
[aly +56 (al) 





nd [ap +103.9 


(eth), +104.7 
(al) 


nd 


[a]p — 80.7 


[aly +70.4 (al) 


[a]p +59.3 (bz) 


tel pr 
pr (dil al) 


[aly —59.6 


pl [alp +44.26 
(al) 


wh 
[aly —43.6 (al, 


c= 16.5) 
pr (lig-eth) 


lalp +41.7 (al) 


(peth) 
mel nd (dil al) 
[elp — 42.4 (al) 


wx 
nd (dil al) 
[a]p +29.4 


pr (al) 
lalp +129.3 





mel nd (al) 
[a]p — 138.8 


(ace, c=6) 


m.p. 
°C 


90-1 


45-6 


39 


106 


176 


110 


78 


76 


51 
76 





b.p. 
°C 


1538 


158760 


160-2760 


15876 


193761 
732 


255758 


209760 
sub 


sub 179 
204 


249-54d 


244 


265d 


274d 








Density 


1.01458 


0.990% 





1.4564 


1.4412 


1.44514 


1.471217 


1.5462 














al 


v 





Solubility 
np Ref. 


eth 





other 


bs solvents 


ace 





E12A, 
942 


E12A, 
551 


E12A, 
551 


E12A, 
551 


E12A, 
716 


B92, 17 


B92, 17 
BY, 36 


BS, 33 


chl v B7?, 93 


SHARE EOS 3 B72, 104 
. | B72, 103 


BT, 84 








Semictasers BT, 85 
.|B72, 104 


B142, 6 


B72, 101 


B72, 100 





B72, 105 
B72, 104 











FSFE tt 
For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





Name 


—— 


043 
e44 


045 


c46 


c47 


e48 


c49 


c50 
cdl 


e52 


c54 


055 


056 


057 


58 


c59 


c60 


c61 
c62 


621 


c63 


Camphor 
—,10-bromo-(d)... 


—,3-chloro-(d).... 
(one stereoisomer) 


—,—(d) (one 
stereoisomer) 


—,10-chloro-(d).. . 


—,8-chloro-(d)... . 


—,3,3-dibromo- 


(d) 


—,3-nitro-(I)..... 


Camphoramic 
acid 

|3-Camphorcar- 

boxylic acid (d) 


Sa eo once ad ee 


== (Ue pera Sines ae 


Campboric acid 


(d@) 


Camphoric acid, 
anhydride (d) 


—,diethyl ester (d). 


—,dimethyl ester 
(d) 


—,1-monoamide 
(dl) 





CwHisBrO. 


CyHiwBrO. 
CioHisBrO. 


CioHiBrO. 


CioHisClo. 


CiHisClo. 


CioHisClo. 


Ci HisClO. 


CiHisNOs. See c31 


monoamide 


—=0 


mS / CO 





a sa 


CO2H 





-|CioHseOx. See c56.........45. 


co 


8-Camphoramic acid. 





| INH2 
Le 





Synonyms and Formula 


SOB OGL no Unisiies as 


PGS OS ice atra aren: 
See o31..... 


Sa ee eee 


AST eS, Ste 


Seewsl. ks... 


WES Oa eine way 


hs 5 eer 


CiwHisClO. See e31....... 
CiwHuBreO. See c31......... 


See Camphoric acid, 


CuHieOs. See c53............ 


Ci EieOs, See CBB. 66 see sci s-0 


CioHicOu. See c56......... 


CioHuOs. See c59......... 


CioHuOs. See c59.......-. 
CuHuOs. See c56.........5.- 


Ci2HisOu. See c56........-.5. 








(6% al) 





Crystalline 
Mol. m.p. 
form, color and 5 
wt. ea ; Cc 
specific rotation 
231.14|pr (peth) 79 
falp +19.1 
(abs al) 
Uke si ta eA ene gic sic chore 77 
.|231.14|tetr pr (lig) 93 
[aly +122.2 
(chl) 
231.14|pr (eth-peth), {93 
pym (eth) 
186.68|lf [alp+71.1  |94 
(bz, c=9.2) 
186.68|[a]p +35 117 
(al, c=5) 
186.68|pr (al) 131-2 
[aly +40.7 (al) 
186.68|pr [a]p +99.9 139 
(chl) 
ESGiGS ircrateisis excrete 138 
310.04] wh-ye rh pr 64 
(al, peth) [aJ}p 
+40 (chl) 
+39.2 (al) 
197.23|mel (bz) [aly |104 
—26 to —9 
mut (al) 
196.25/pr (eth, 50% 128d 
al) [alp +34.9 
(bz) 
196.25} (bz) 124 
196.25] (bz) [alp 128 
—64 (al) 
—57.4 
(AcOEt) 
200.23} pr lf (w*) 188 
[alp +47.7 (al) 
200.23/pr (al, aa) 202 
mel nd 
200.23] (w) [a]p —48.1 |187 
(abs al, c=8) 
182.21|rh (al), pr (bz) |222 
lalp —7 (bz) 
182.21|rh (al) 221 
Hh Soar seer All aastincancbsvolevazahe lavas 221 
256.33|[a]p-+7.5 (al), |......0+. 
+9 (bz) 
DOB SS\ a Nise abs esd ia0 kot <-16 
199.24|pl, nd [a]? +60 |183 





b.p. 
sf 


265d 


sub 


244-7d 


270 


>270 
286752 


264738 








Density 


np 


Ww 


al 


Solubility 


eth 


ace 


bz 


other 
solvents 


Ref. 


se as | ee 


1.186, 


1.2287 


1,190 


1.19420 


1.02987 


1.0747" 





1.4535%6 


1.462719 





gh 


gh 


yh 


gh 





vi 


gh 


s* 





PPV sl velle cs 


2 ee 


a an 








yh 


chl v 
CS2 v 


peth s* 
08 8 


C82 8 
chl s 


.|CS2 s 


chl s 


peth 6 
chl 8 


lig 6 


AcOEt 8 


AcOEt 8 








B72, 101 


B72, 105 
BT, 123 


B7, 136 


B72, 100 


B72, 100 


B72, 100 


B7, 136 


BT, 136 
B7?, 101 


B7?, 103 


E12A, 
264 


E12A, 
964 


E12A, 
964 


B92, 534 


B91, 332 


B92, 539 


B17!, 238 


B17, 459 


B17, 459 
B92, 536 


B92, 535 


B9?, 536 





For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





No. 


c64 


065 
c67 


c68 


c69 


c70 


e71 


e72 


e73 


c74 
e75 


c76 


e77 


c78 


c79 


c80 


c81 


c82 


Name 


Camphoric aci 
—,3-monoamide 


(d) 


acid (d) 


Camphor pinacol 


(l) 


Camphor quinone 


3-Camphorsul- 
fonic acid, methyl 
ester (d) 


10-Camphorsul- 
fonic acid (d) 


= (GD) ria teen cto alate 
(Ch Rah a.do.t saan ae 


a-Camphylamine. 


8-Camphylamine 


Canadine (d) 


Canaline......... 


Canavanine...... 


Canescine........ 





Cannabidiol..... . 


Synonyms and Formula 


d 


a-Camphoramic acid. 


CO2H 
ie 


CONH2 
CiwHiNOs. See c64.......... 





BSN Vania 
NGISZ 
MES, 
Ninn 


CH2803H 


e aa 
yy 

CioHi6O48. See c73 
CoH O48. See c73 





|—.— CH2CH2NH2 


<s 
j=“ 


—~ CH2CH2NH2 
eZ 
ul 


d-Tetrahydrobeberine. 





O—CH?2 


er wed 


CH30 


CoHaNOs, See 678.......... 


.|CooHaNOx, See c78.......... 


H2NOCH2CH2CH(NH2)CO:H 


see Deserpidine 
CHa 
e) 

S 


OH 
| 
—(CH2)4CHa 
Aull 
C3H 0H 








Mol. 
wt. 


199.24 


199.29 


218.20 


218.20 


306.48 


166.21 


246.33 


232.30 


232.30 
232.30 


153.26 


153.26 


339.38 


339.38 


339.38 


134.14 


NH:C(N H2)NHOCH2CH2(N H2)CO2H 


176.18 





Crystalline 
form, color and 


nd If (w) 
falp +45 
(626 al) 


(CHs)2C (CO2H)C(CHs) (CO2H) CH2CO2H 


nd (w) 
(a]}!9+4+ 27.05 


- |(CH3)2C (COz2H) C(CHs) (COzH)CH2CO2H 
{218.20 
(CHs)2C (CO2H)C(CHs) (COzH)CH2CO2H 


nd (w) 
[alp — 26.9 


th [a]p —27.2 
(bz) 


ye nd (dil al, w), 
pr (eth) [alp 


113.2 (bz), 
—105.4 (chl) 
(MeOH), nd 


(peth) [alp 
+98.6 (chl, 
c=4) 

pr (aa) [alp 
+32.8 (AcOEt 
c=3) 

(aa) 

(aa), nd 
(AcOEt) [alp 
—20.75 (w) 

(a]p +3.83 


la]lp +6 


ye nd (dil al) 
[a]p +297.4 
(chl, e=1) 


mel nd (al) 


ye nd (al) Jal 


— 299.2 (chl) 
nd (al) 


{a]p —8.31 





(al) (a]p +7.9 
(w) 


For explanations, symbols and abbreviations see beginning of table. 


m.p. 
°C 


176-7 


198 
159d 


172d 


164 


158 


199 


195d 


202d 
194 


67 





C-240 





b.p. 
°C 


sub 


20120 


202-4 


206 


187-1902 


Density 


0.868870 


0.8736). 








np 


1.47288 


1.472818 





gh 


gh 





gh 


Solubility 
other 
sh | gh | 54 |MeOH s* 
Vv 
s | v| 6 |chlv 
8 
Vv s jchls 
.|08 8 
MeOH v 
1 .jaa 6 
aa 6 
i AcOEt 6 
aa 6 
chl v 
CS: v 
B j...| 8 |chls 
lig 5* 
BP ee chencalecstl aeaceracee 
8 s |chls 














Ref. 


specific rotation w | al /eth| ace} bz 
ee ee eee ee eee 


B92, 536 


B2, 839 


B7, 581 


B2, 179 


B22, 180 


B22, 182 
B22, 182 


B12?, 35 


B12, 40 


B27?2, 557 


B27?2, 557 


B27?, 557 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





F Solubility 
Mol Crystalline b 
No. Name Synonyms and Formula ert * | form, color and ae an Density 1 CséRReeff:: 
* Ispecific rotation other 
w | al jeth/ ace} bz 
solvents 
Cannabinol 
c84 |Cannabinol...... CHs 310.42|pl, lf (peth) 77 185195 al Stir ees i Wares ac | | a Pores ea 
we 
[aly — 148 (al) 
Hsc OH 
Sens 
a XD 
SS 
(cH2)4CHs 
e85 |Cantharidin...... GrOHSOU. cc as occ en oe va ona LOG. 22irh: pl 218 WARTS Sasa Whe radian manne el aaaxat eras aane i i 56 | 6 | 6 jaas E192, 179 
— |\Capraldehyde. .. .|see Decanal* 
— |Capric acid....... see Decanoic acid* 
— |Caproaldehyde.. .|see Hexanal* 
— |Caproic acid...... see Hexanoic acid* 
— |e-Caprolactam... .|/see Hexanoic acid, 6- 
amino-, lactam* 
— |Caprophenone... . see 1-Hexanone, 1-phenyl-* 
— \Caprylaldehyde.. |see Octanal* 
— \Caprylic acid.....|see Octanoic acid* 
c86 |Capsaicin........ CisHaxNOs.........-........|805.42!pl sc (peth) 64 TOQUE. | ie aasticns a) Metacaneias. i|vj|s|...| 8 |peths B132, 482 
— |Captan...........|see 4-Cyclohexene-1,2- 
dicarboxylic acid, imide, 
N(trichloromethylthio)- 
c87 |Carbamic acid, NH:2CO2CH2CeHs........... 151.17|pl (to), lf (w) |91 2200 WE LSet tore Nene ah os dbl v | 6|...|.../tos B6, 437 
benzyl ester 
e88 |—,4-benzylpheny] £4 BET Dd We sic-we piers acceso. ay hee us ok he tele hctea Seedets ee iccatene bh} yhl...|...] v [NaOH s_ |B62, 630 
ne woe) 
c89 |—,butyl ester...... INSC@OsC@uHy. eet ew Ses oar 117.15|pr 54 DOLE Wii ecceyeron ce |paneees onal tate een Ree, eee B32, 25 
c90 |—,chloride........ INET COOGL Pear rs v, stan td MERE ase, cessbs ue uel] bgtve ue. wera al 62160. WA Ee ele ee Co Wp part Us Ree (nee ie ol ee ood ee B31, 15 
c92 |—,ethyl ester..... ./Urethane. NH2CO2C2Hs...... SOOO ANT eset es 48 185% 0.9862; |1.41448 | v | v | v |...| v |chlv B32, 19 
lig 6 
c93 |—,isobutyl ester. . . NH2CO2C.H; BE rarcegcyent ot over oe 117.15/lf 67 PAUL posed WS Aponte 1.409876 Reale By |e all eh «:.c:) 5. = )| ereetetereree ake B32, 26 
c94 |—,isopropyl ester. .|NH2CO2CsH;............--. 103.12/nd 93 18171 0.9951 |........ Oe se eae, B32, 25 
c95 |—,methy] ester. . . .|Urethytan. NH2CO.CH: 75.07|nd 54 177 ET OOo | callie a cullamallaneeharad’ B32, 18 
e951 |—,2-methyl-2- tert-Amyl carbamate. 131.18|nd (dil al) Bian Ndr yep eharl| witerass la wee : 6 OAs acc] eta s)) ake |OS EU? B31, 14 
butyl ester NH2CO2C(CHs)2C2Hs lig 6 
96 |—,3-methylbutyl [NH2CO»CH2CH:CH(CHs):.. .|131.18/nd (w) 64 220780 DEEL LZ dsE! lial Solfcelfs 5 allSoulwsoune Bee B32, 26 
ester 
——|— nitrile. -<.:.-... see Cyanamide 
c97 |—,propyl ester..... NH2CO2CH2CH2CHs........ 103.12|pr 60 106). Vda cn esl ght tek Fe) fet 0 ee Pohl Seo cat B32, 25 
98 |—,N-benzyl-, CsHsCH:NHCO:C2Hs........ 179.22)If (lig) 49 B80 adie, | | Wee cons heen eee 8|v|vi...| v |chl v B122, 563 
ethyl ester lig s* 
c99 |—,N-benzyl-N- CeHsCH2N(NO2z)CO2C2Hs....|224.2l]ye sine ee ee ees d 1.21329 1.52032 |...) 0 | OJ... Je ee fe eee ee ee ete ee eee es 
nitro-, ethyl ester 
100) = N=butyl-s butyl Gen CO:CuHe wee tL 78-26 (02. aries ss [erin am = 883 923825 141435920 ey || 00. | yroos| el el is ca ae | ere 
ester 
BIO = N-butyl-N-2 (Cie N(NODCOsGUHT f.5..< 218.25)... 00s eevee de aware ce 988 Wave Ie [hall cal| colle selle onllesocoasowal ten TS 
nitro-, butyl ester 5549 
0102 |—,N-tert-butyl-N- |C.H‘N (NO2)CO2C2Hs....... .|190.20].......0. 0.02 eferee eee 562d 1.061;, |1.4331% |..,..| @ | @ |... |, 08m eee Ama: 735 
nitro-, ethyl ester 5449 
e103 |—,N-cyclohexyl 330.59}ye DB we tow [ete vies cA ROMO hee Pitiw wcll state ere Ne Fn ib ad otc eee os ca B12?, 12 
(N-ethyl) CS2HN2(CH2)5CH3 
dithio-, hexyl- C Yoxe 
(ethyl)-, ammo- C2Hs C2H5 
nium salt 
0104 |—,N-dibenzyldi- |(CséHsCH2)2NCS2N H2(CH2CeHs)2 ye (eth) [VM Bel Heer ese. testers | Kona asere tes | Pree cles Be [ree lesa et le eens teatetarer acs Bl2, 
thio-, dibenzyl- 470.70 1058 
ammonium salt 20 
e105 |—,N,N-diethyl-...|(C2Hs)2NCO2H..........-.. 117.15)nd (eth) —15d 171 0.92764) 11.4206) |) yo |v IO ttes|e «|e areata) ey LL 
c106 |—,N,N-diethyl-, |(C2Hs)zNCOCI.............. SEBO acca ic arerartevenal lls ieraestare ats ay fea Cima tote cieieetanten Sesion ate’ Co LOI tid sacl Mesh Repcsars epee ics, es B4?, 611 
chloride 
c107 |—,N,N-diethyldi- |[(C2Hs)2NCS82]2CHCeHs..... . 386.67lye Ti yey | Calls bo Beavent baeccallcses tae nee to toerecohonc ir Sarl beter dl ich at bees utes tsi | PERO uci caca 
thio-, benzylidene 
ester 
c108 |—,—,diethylammo- | (C2Hs)2NCS2N H2(C2Hs)2. . . - . 222.42\ye pl BD NE | Exerc artnet reas ctetctcsatl Caverns ce WEEE WS anne endl eremreee ee et B4, 121 
nium salt 















































rw 


For explanations, symbols and abbreviations see beginning of table. aa 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





No. 


c109 


e110 


elll 


e112 


e113 


0114 


e115 


e116 


cll7 


e118 


e119 


e119! 
e120 


e121 


122 


0123 


0124 


e124) 


e126 


0127 


¢128 


129 


0130 


e131 


132 


e133 









Carbamic acid 

—,N,N-diethyl- 
thio-, chloride 

—,N,N-dimethyl- 
dithio-, dimethyl- 
ammonium salt 


—,—,2,4-dinitro- 
phenyl ester 


—,N,N-dimethyl- 
thio-, chloride 

—,N,N-diphenyl-, 
chloride 

—,— ethyl ester... 


——dithio-........ 


—,N-ethyl-, butyl 
ester 





—,—,ethyl ester... 


—,N-ethyl-N- 
nitro-, butyl ester 


—,—,ethyl ester... 


—,—,methy] ester.. 

—,N-ethyl- 
idenedi-diethyl 
ester 


—,N-isobutyl-, 
ethyl ester 


—,N-isopropyl-, 
ethyl ester 


—,N-isopropyl- 
N-nitro-, ethyl 
ester 

—,N-methyl-, 
ethyl ester 

—,N-methyl-N- 
phenyl-, chloride 

—,N-nitro-, ethyl 
ester 


—,N-nitro-N- 
propyl-, ethyl 
ester 


—,—,methy] ester. . 


—,N-phenyl-, 
ethyl ester 


—,—, isobutyl ester 


—,—, isopropyl 
ester 


—,—,propyl ester. . 


—~,N-propyl-, ethyl 
ester 





—,thiolo-, ethyl 
ester 





Synonyms and Formula 


(CeHis)sNCSEL. ore can aes 


(CH3)2NCS2N H2(CHa)2.4CeHe 


(cma)ncse—€__—nos 
we 


O2N 
(CHs)2NCSCl 


(Cab sNCOCI faces nite cece 


Diphenylurethan. 
(CeHs)2NCO2C2Hs 

Aminodithioformic acid. 
Aminomethanethionothiolic 
acid* NH2CS:H 


(C2Hs)NHCO.CiHy........-- 
Ethylurethan. 
CoHsN HCO2C2Hs 


C2HsN (NO2)CO2C.Hy 


C2HsN(NO2)CO2CoHs........ 


C2HsN (NO2)CO2CHs3 


Ethylidenediurethan. 
CHsCH(NHCO:2C2Hs)2 


Isobutylurethan. 
CiH;NHCO.C2Hs 


Isopropylurethan. 


CsH}NHCO.C2Hs 


CsH}N(NO2)CO:C2Hs........ 


Methylurethan. 
CHaN HCO2C2Hs 
CHsN (CeHs)COCI1 


NO:sNHCO2CiHs............ 


CaH7N(NO2)CO2C2Hs 


CsH7N(NO»)CO:CHs........ 


CoHsN HCO2C2Hs 


CsHsNHCO.C.H} 


CcsHsNHCO2C:H} 


CoHsNHCO2CsH?7.... 2... ss. 


CsH7 NHCO2C2Hs........... 


NH2COSC:Hs 





Crystalline 
form, color and 
specific rotation 


Mol. 
wt. 


151.66|pr 


207.37|ye pl (bz+4) 


287.32|ye 


123.60} pr 


231.68/lf (al) 


241.29/pr (lig) 


93.17|nd 


145.20 


117.15 


190.20 


162.15]. ... 


148.12 
204.33 


145.20 


131.18 


176.17 


103.12 


169.61 


134.09 


176.17 


162.15 


165.19 


193.25 


179.22 


179.22 


131.18 


105.16 





m.p. 
16} 


46 


125 


139 


64 


86 





b.p. 
°C 


1081° 


142 


668 


1767 


75M 


798 


10741 


72 
170-87 


9617 


647 


727 


. {170760 


280 


140d 


. |668 









Density 






0.94139 


0.9813; 


1.0913 


1.16330 


0.954835 


1.112% 


1.03518 


1.12335 


1.15851. 


1.1064" 








1.4301% 


1.421920 


1.44557 


1.4432 


1.428820 


1.422920 


1.43812 


1.420018 


1.4431% 


1.5376" 


1.49899 





w 


Vv 


sh 


sh 





al 


gh 





eth 





ace 





bz 


sh 


Solubility 
np 
other 


solvents 


to 6 
lig 6 









B4, 121 


B42, 577 


B42, 576 


_|B122, 241 


B122, 240 


B32, 155 


.|Am 73, 


5449 


B4?, 567 


. |B122, 235 


B32, 99 


Am 73, 
5449 


.|B4, 146 


B122, 184 


B12!, 219 


B12, 321 


B42, 626 


B31, 64 





EE eee eee 


For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 








Solubility 
Mol Crystalline m.p. b.p. i 
No. N ———_—_—___—_} 
to) ame Synonyms and Formula Worm colon aad °G 2G Density np Ref. 
A 2 other 
specific rotation w | al |eth| ace} bz 
a ee Ne eel a ee | solvent 
a ee es 4 +-$—__—_—_—_— 
Carbamic acid 
¢135 |—,thiono-, ethyl |Thiourethan. Xanthogen- 105.16|mel If 41 d 1.069% {1.52020 A MN Jal rae bre ee B3?, 107 
ester amide. NH2CSOC:Hs 
— |Carbamyl chlo-_|see Carbamic acid, chloride 
ride 
— |Carbamyl guani- |see Guanidine, l-ureido- 
dine 
— |Carbanilic acid. ..|see Carbamiic acid, N- 
phenyl- 
— |Carbanilide...... see Urea, 1,3-diphenyl- 
c136 |Carbazide........).NH:;NHCONHNH2......... 90.09/nd (dil al) BA lear cece TEGH GSI IN easoongens Vel cyeiate sth aterall tselel|lereseprererevarae B32, 96 
e137 |—,1,5-diphenyl-. .|CO(NHNHCeHs)2.......... .|242.28](al+1) 170 ie Nae Bleacrccsucetellteactuntnens 5h) s4| 6 | 84) 8 |aas B14, 107 
e138 |—,1-phenyl-...... CsHsNHNHCONHNRE:.... .|166.18}nd (al) LS TMI Whee creche incr R ete mn cevuttl test eaee ees Be Nera ail eaehetlevcrell shoxsretsy eaeaciinns B152, 107 
e139 |—,1,1,5,5-tetra-  |[(CsHs)sNNH]2CO.......... ./394.48} (al), nd (aa) DAD Absrawuctetimy rail oebecs. cue euv'| es eianecesinents yh aa vi B15?, 115 
phenyl- 
e140 |—,3-thio-........ NH2NHCSNHNH2......... 106.15|nd, pl (w) 1G Od 9 OM evete ssi ccpustercllbeyetoeee ssa eee misear saa vi! oh] i alk v B32, 137 
— |Carbazine .|see Acridine, 9,10-dihydro- 
e141 |Carbazole........ Dibenzopyrrole. Diphenyleni- |167.21|pl lf 247 BOSOOD oo decsswre-allevevee cee ae gt|) 1S s' |chl 6 B202, 279 
mine. to 6 
H 
‘a s x A 2 
ote 
ON N78 - 
5 ot 
e142 |—,9-acetyl-....... CuHuNoO. See cl41.........|209.25|(eth), nd (w) 69 1906 1.161: 'y° [1.6401 | 5 _|B202, 283 
e143 |—,9-benzoyl-..... CisHisNO. See c141......... 271.32/nd or pr (al) O89 © Westies alicieree ale eenruth ae Be ee nr B20!, 165 
e144 |—,9-benzyl-...... CigHisN. See cl141........... 257.34/nd (al) WA SHL2O)  iedeter ere reterel| otatel age exe oj] <tr eye e per 1 6 Wt | ifanectsscroncroe B202, 282 
e145 |—-,9-butyl-....... CuHuN. See cl41..........% 223.32/nd (al) BS Wage Beye Pott bik re orien sell eveveren ghecarettete oa lleceu alleges cttieso4l eeaaatell fe cisions Mpegs B201, 164 
c146 |—,9-ethenyl-..... CuHuN. See cl41........... 193.25] (al) 68 19010 1.059% LS GZO 20 irra, aii cus oll ctatcell aun tell (erssiltarceracerar cameras B202, 282 
e147 |—,9-ethyl-...... .|CuHiN. See c141........... LOR 2 Tle Meare 68 1901 uaa Rees | NSe3 || sp lloccllecallecedon oma B202, 282 
c148 |—,9-methyl-..... CisHuN. See cl41........... 181.24/nd, lf (al) 88 LOS FT ete wee oallttetetaeectes a UPS Nowe thee ellie otal levee aia coe B202, 281 
e149 |—,I-nitro-......./CizHsN2O2. See cl41......... 212.21\ye nd (aa) icy fe | Greet | eae cierto le Phearte. hur i Meee ...|CSes aa v |B202, 288 
e150 |—,3-nitro,-.......|/CizHsN2O2. See c141........./212.21}ye ae Wd edocs avei|ie codon sstiensualleuerculeusyeee deepal) 6 6 |peth 6 B202, 288 
e151 |—,3-nitro- CwHiN2Os. See c141........./241.21}ye nd (al) 1695 | Wak mache Albeo wssclaee ase gh .|chl s B202, 28¢ 
9-nitroso- lig 6 
e152 |—,l-oxo-1,2,3,4-  |CwHuNO. See cl4l......... 185.23|nd TO Wer sccevet anes aa leeerteestos sel te cicnonetren 8 Ss |sas B212, 276 
tetrahydro- 
c153 |—,9-phenyl-...... CisHisN. See cl41........... 243.31\nd (al) (ie OU owes nonlinesototolrrocn.coa: vAl v Vv jaa v B202, 282 
c154 |—,9-propionyl-.. -|CisHisNO. See cl41......... DDB ORM eecaietet-atai sl nets her OO) Gieenaeh cal nh omaeiltacremaerees viv -|peth 6 B20, 165 
e155 |—,9-propyl-...... CuHsN. Seeelal.... 0... se: 209.29|nd (al) BOO Ws faatparsrallcias-cave rile slo stents ae aieer etlidesnces ss Boyes 
e156 |—,1,2,3,4-tetra- ([CiwHisN. Seecl4l........... 171.24/lf (dil al) 120 VOOM BPC Rys cetercesl| sears csacnvanel Bey v |MeOH vy_ |B20?, 257 
hydro- 
¢157 |\Carbazone, 1,5- |CsHsN:NCONHNHCeHs. .. .|240.27}og nd (bz), LOT ACP A erecta eee | mitrreetenal Seren erte Tay v |chl v B162, 9 
diphenyl- pr (al) 
—|Carbinol......... see Methanol* 
— |Carbitol .|see Diethyleneglycol, mono- 
ethyl ether 
— |a-Carbocincho- __|see 2,3,4-Pyridinetri- 
meronic acid carboxylic acid 
e158 |Carbodiimide, GcHEeN: CoN Goble rs crictern nies OS 24 5 Ee vneteeags om os V6S=27O, 18310 FAs ce eispaecal ptt soes 56 | 6] 8 Sta loates eee B12?2, 246 
diphenyl- 
— |Carbohydrazide. .|see Carbazide 
e159 |Carbon dioxide... .|COz......-...---. essere eee BAO W ionisation —56:6 (at | —78.5.sub/O:00198 jh, cc emi) e a|ltauilele alle eel > afieusee se eee |> eee 
5.2 atm) 
e160 |Carbon diselenide|CSez.........--.-..+-+--+- 169.93|ye —45 126760 2.6626, UT RUSeM UG Ale ateeedl vcwoen rere J 1947, 
1080 
e161 |Carbon disulfide. .|CS2............ 0.00 cece ChE ete oreee cna OAS —112 4570 1.26287 1.625520 | sl | ~ | @ chl s B32, 139 
c162 |Carbonic acid, bis-/OC(OCH2CH2Cl)2..........|187.02].............. 8 241 1.3506, |1.4612 lho it ociipre humullimconbesecte B32, 5 
(2-chloroethyl) 
ester* 
e163 |—,bis(3-chloro- OC(OCH2CH2CH2Cl)2....... PUSS OT be depen te So | oer DE eet OTAN GL Nel ciety, lls eens etm enti eexetNs ch altace al @ OVS ol eerie cies B32, 5 
propyl) ester* 
25 
c164 |—,bis(2-ethoxy- OC(OCGH2CH20C2Hs)2....-.-. OG P28 erates setts ts sisce |averanay e766 245 1.06354, |1.4239%5 \a| n'a: |e 'ael loreso) (oie ao) Oe cicar. 
ethyl) ester* 
25 
e165 |—,bis(2-methoxy- j|OC(OCH2zCH:0CHza)2........ 17 SL Ol heeapaperse sec cols otha eraVanedetoue 232 1.0936, |1.4193% PRPC bom tensoos bie on ote ac 
ethyl) ester* 















































SS 
For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





No. Name 


e166 |—,bis(2-methoxy- 
phenyl) ester* 


c1661/—,bis(3-methyl- 
butyl) ester 


e167 |—,bis(trichloro- 
methyl) ester* 


c168 |—,dibutyl ester* 
169 |—,di-tert-butyl 
ester* 
— |—,dichloride*..... 
e170 |—,diethyl ester*... 
— |—,dihydrazide..... 


c171 |—,diisobutyl ester. 


e172 |—,diisopropyl 
ester* 


c173 |—,dimethy] ester*. . 
e175 |—,dipheny] ester*. . 


176 |—,dipropy]l ester*. . 


c177 |—,di-2-tolyl ester. . 


e178 |—,di-3-tolyl ester. . 


c179 |—,di-4-tolyl ester. . 


c1791|—,dithiolo-, 
diethyl ester 


— |—, ethylene ester... 


e180 |—,monoethyl mono- 
2-butoxyethy] ester 


e181 |—,monoethyl 


c183 |—,trithio-....... 


0184 |Carbon monoxide. 


— |Carbon suboxide.. 


— |Carbon tetra- 
bromide 

— |Carbon tetra- 
chloride 

— |Carbon tetra- 
fluoride 

— |Carbon tetra- 
iodide 


0185 |Carbonyl fluoride. 
c186 |Carbonyl sulfide. . 


— |Carbostyril....... 
0187 |Carbothialdine.. . 


— |Cardiazol 


0188 |a-A?-Carene(d)...~ 





For explanations, symbols and abbreviations see beginning of table. 


(2) 


monomethyl ester 





Synonyms and Formula 


oc (4 


CH30 


OC[OCH2CH2CH(CHa)2)2... . 
OC(OCC)sitaisce nacaerces 


OXEXCKC1E FFs conomencesdess 
OCC wee ese 
see Phosgene 

WC(OCSHa eis ver emacs 


see Carbazide 


OCOCE aL aise os tendons 


OOOO 25 eh a ass 


OC (OCHS) sta). te aeraere 
OC (OCsHn)a.8 senna bsce ee 
COCCI. sos at son omaes 


oc (py) 


Hac 


CH3 
oo (—0- on), 
OCS Caos) ah ire vcs ein ate 


see 1,3-dioxolan-2-one 


C2:HsOCOOCH2CH200:H? 


CHsO COOGEE ces nis oes ese 


see Propadiene, 1,3-dioxo-* 
see Methane, tetrabromo-* 


see Methane, tetrachloro-* 
see Methane, tetrafluoro-* 
see Methane, tetraiodo-* 


Carbon oxysulfide. OCS. ..... 


see Quinoline, 2-hydroxy- 
NiI—cs 
H3C—CH 8 


Zi 


NH—CH—CHs 
see Metrazol 





form, color and 
specific rotation 


274.28 


202.30 


214.22 








Dp. 
°C 


88 


—43 


14 


—30 
— 205 


—114 
—138 


120d 


C-244 





b.p. 
°C 


233 


20378 6d 


20776 


158 


126 


19076 


147 


224 


109 


57d 
— 191760 


— 83760 
— 50760 


172760 


0.90677 


0.9138, 





Density 


20 


0.97527 


20 


0.91627 


1.06947 
1.1215, 


0.9435, 


0.9756, 
1.012? 


1.477 
0.8142 


0.0021 
at latm 


1.24787 


0.8617 











Solubility 
np 
1 | eth] ace] bz 
solvents 


Carbonic acid 


other 
a 
6 TE Brel Aral [peri oe 
6]. ..).../peth 64 
fia atta (ete IRR rm S xcicpeoseacins 
Fight ES SERA Pr pear ham Sur 
Bis. lh esis cee e 
2 Oe aks at's, nvellix-awssecaiarakal an 
i ees eee (res tar) 
s4| 8 CCk s aa s* 
o MON Niche a'He elo dla ete alatata ate 
s* 8a Vv 
Nes a aie Miss one fontaine stein 
ey Soe) ae (ae RE se et 
AUTRE... lee Aco ee 
SLR Le boc dame tess 
i] «© 
s .|chl, tos 
s jaas 
Gal oi aillokea| eu ee Manes s 
S deal [at Sa It (RS (2 
s | 8 jaas 

















Ref. 


B62, 784 


B32, 3 
B6?, 156 


B32, 5 
B6?, 330 


B62, 353 


B62, 380 


B31, 84 


. | B32, 4 


B32, 161 
Bl, 720 


B32, 9 
B3?, 104 


B272, 687 


E12A, 32 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





cl9l 


e193 


e194 


0195 


c196 


e197 


e199 


200 
e201 


c203 


0204 


e205 


Name 


A3’-Carene 


A?-Carene(!) 


A‘-Carene(l)...... 


Caricaxanthin.... 


Carminic acid... . 


Carnauby!] alcohol 
Carnegine........ 
Carnosine(D,—).. 


SWS lenoscoos ae 


8-Carotene....... 


y-Carotene....... 


cH cH 
SA 
ou 
SS 
CHa 


6-Carotene, 
dehydro- 
Carpaine(d) 


hydrochloride(d)... 
Carpiline......... 


OQ 


Carvacrol 


o-Carvacrotonic 
acid 


Carvacrylamine. . 


Carvenone(dl).... 


Carveol, 


Synonyms and Formula 


SS 
HO2c—C¢ ‘—cHs 
— =o 
HO—(& ,)—OH 
a CO(CHOH)4CHs 


see Isoquinoline, 6,7-di- 
methoxy-1,2-dimethyl- 
1,2,3,4-tetrahydro- 


aN 


N NH NHCOCH2CH2NH2 


les 


——__ CH2CHCO2H 


NHCOCH2CH2NH2 





CH2CHCO2H 


a-Carotin. CaHse 


B-Carotin. CuHse 





see Isocarotene 


H 


| CH3 
N 


we \ ee 7 


OF——CO 





Carpidine. Pilosine. 


CH2 
Rey as 5 ae 
, 7 
see Benzene, 2-hydroxy- 
4-isopropyl-l-methyl- 
see Benzoic acid, 2- 
hydroxy-6-isopropyl- 
3-methyl- 


see Benzene, 2-amino- 
4-isopropyl-l-methyl- 


te} 
\ 
eS 
CiwoHwO. See c202 
HO 
S 
ee 


CiwHis0. See c204 








Mol. 


136.24 


136.24 


492.38 


226.23 


226.24 


536.89 


536.89 


536.89 





CuHaNO2.HCl. See c199... 


CH? 





239.36 


275.82 
286.33 


152.24 


152.25 


154.25 


154.25 


Crystalline 
form, color and 


specific rotation 


22. SE ee ee eee et ee Se 


[alp — 5.72 


[aly +62.2 


red mel pr 


(al}gigg + 51.6(w) 


If (al) 


[alp —20.4 


nd (w-al) 
lalp +21(w) 


red pl or pr 
(peth) 
{a]ca+380 (bz) 


(bz-MeOH) 


red pr (bz- 








MeOH) 


CH BHa 
SY 
:CHC(HC.) :CH]2CH :CH[CH :CCH(CHs) at) 


mel pr (al) 
[a] +21.5 


(al) 


wh mel nd 


pl (al), 
pr (dil al or w) 


[aly +35.9 
(al) 


[a]p — 2.08 


lalp +34.2 


{a]p — 33.6 


m.p. 
Le) 


136d 


260 


246-50 


184 


177 


225d 
187 











E12A, 34 


E12A, 34 


B102, 776 


.|BL, 472 


B252, 408 


. |B252, 408 


B30, 91 


B302, 638 


B30, 92 


B272, 209 


B272, 210 
B27), 612 


B72, 79 


B7!, 66 


B62, 70 


Solubility 
me Density np eet Ref. 
other 
w | al |eth| ace} bz nalvehis 
———————————————— 
167% — |0.8606)) |1.4684% 8 | sjaas 
167707 0.84415) |1.4717% s |...|/aas 
aaeHace yard sFateal excita stan Sued eit or eteser Sey s|s | 6 1 |chli 
SuPer nme cl romeaxsrsvwrall aay euoeeceaeae 6/8 2 
ePrprerie tt ears rere teaee ere (Fences bate Te 8 Pare ee cee 
eaere @taees eit |PCRIRe.speakoerell @uNtene>mINCRTy Vv 1 
20 
ene 1-00.06 oul: sae eee Bree 
eee ree Hee | eogeungal oP Gal G s |chl 5 
peth s 
ie rps te apt Se eee et tee. yet hatte thts 8 |peth 6 
chl s 
Greer eerste lo aeertattey cacll Cote rp seamen re ey ets s |chls 
seelebe edad set|taveitaharatisheastterecatect, ott, Vv 8 8 Efavetegeter an stete 
PR ie es teen Oss |e ewe a}v'| 5} 6] 5 |chlé 
dil ac v 
233 OPCS hl eePET NA Mecollaatlesallastlloosovcdooc 
232-4 Oepriy leris We ess le sciboulésscssouse 
20 
225760 0274 alle Frese ivcrel ere al San Glicns | Some ee 
SO=0008 01936815: 1483620 -—| ber |e rere |iaret |store eee 





























B6!, 43 








For explanations, symbols and abbreviations see beginning of table. 


C-245 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





















































Ref. 


B6, 64 


B52, 52 


B62, 39 


B6!, 19 


B72, 37 


B72, 128 
B7?, 130 


B72, 129 


BT?, 129 


B72, 129 


B77, 102 


.|BT, 102 


B7!, 103 


. | B71, 69 


. | B72, 81 


.|Am72, 


5350 


C47, 
8697 


C32, 
8398 


B92, 531 


. |B92, 531 


B102, 198 
E14, 539 


B1T??, 254 


B17?, 256 
B17?, 255 





Mol Crystalline a b SEES! 
No. Name Synonyms and Formula : ‘| form, color and a an Dams | ay ——— 
Myke specific rotation other 
w | al |eth| ace} bz 
ih solvents 
B-Carveol 
0206 |6-Carveol, cae 154-25 |[al pee 7.64 an nileeen aes 1202 019266". 1.48092 «|| .- 2). Aileen = | Ae 
dihydro- EE 
ely < 
0207 |Carvomenthene. . —~ \—< NBS 124:Vorscasetarekeectey cates Mate ct Sacer 175760 0.8294) 11:460120 rales pele Neos eee 
c208 |Carvomenthol... .|Hexahydrocarvacrol. 156.26 [a]p +31.40 Be epee ee 222 0.9056 1.462917 Bil badly ct ctlerees deeds 
HO 
xD < 
C200) (Dist varnnoeeen CwH0. See c208........... 11 eee eee | ee neete 217=81 10.0084. 9 lnccs ope eal eal eal ool aero 
210 |Carvomenthone(d)|CioHis0.. «1... ee eee 154.25 [alp +17.15 -|218-20%5 10.9075 |1.454420 |. | w]e. fee [ee cfeee cee cae 
95-915 
e211 |Carvone(d)....... Carvol. CiuHuO..........--|150.21 [a]p +69.1 RG yeleresre ore 231760 0.96087 1.499918 | yA 8 chl s 
(PH |= (Ge dada ns enone GisHOn See 0211.0. hese 150-29 ep she eon Cone are 230 0:0645ir (1.60082 e Ale. ale allel aoe 
C213] =D ee eee GuEiOsSee oz 2 a: 150.21|[a], 62.46 |......... 230-1 0:950934, 11.4985" aly alsa asia sl ecaleeaeeeeee 
0214 |—,oxime(a,d)...... D-Carvoxime(a). 165.23\lf (al) OKT | oj shsous arcs tmsie gl begets SMe ol eve aheuee <a (Postal Cera eink ool Sacha tose eae a 
CiHiuNO. See ¢211 [al?+39.71 
(al, p =8.45) 
e215 |—,—(a,l)......... L-Carvoxime(a). 165.23/me] (dil al) COO — ")'Waveipusecna eros AO Oe) eee SA) Avs Blae dsmaleoseenetuae 
CiHisNO. See c211 (a)! —39.43 
(al, p =4.33) 
216 |—,—-(8,d) .|CieHuNO. See c211......... 165.23/nd (dil al) Fy 2: Ya | otecee, cee le Seege,? Noone 
[a]p +68.3 (bz) 
e217 |—,—-(6,l)......... CioHisNO. See c211......... 165.23} (al) BOT Til tsi chet Clan eens ec 
C1 Sai) te dl-Carvoxime. TARO ce cmb atear - [oS a RE ree Wi ernie | peteeniae Vis | Joe|R ||k B0 at lip te 
CiwHisNO. See c211 
e219 |—,dihydro-(d).... °~ 1U52.238ifalpAA7.5 fecencaee 221-4 0.92819 1.4724 
O~< 
\ 
0220) |= (1D) eee aes CwHisO. See c219........... 152:23|[alp—1828 ees us. sy 221-2 0.92537 |1.4711% | i 
[a]lp — 46.63 
— |—,tetrahydro-....|see Carvomenthone 
¢221 |a-Caryophyllene. . 204.34 {aly + 1.0+0.3 . |155-786 0.8966; 1.5035 
x 
(chl, c=9.26) 
BASRA 
222 |8-Caryophyllene. .|CuHa..........00.. 0000 eee 204,34] [a]}? — 9.08 LBB om 219:00485 410,.4065% lee Nveeliee te) fe ele re 
e223 |y-Caryophyllene. .|CisHu.... 6.6... 0000 eee 204.34 /[a]ssar—29.7 = fw. we eee 130—1% 0.892336 RSPEI c's cad nce sinc sf oenreerc eran 
0224 |Caryophyllenic CHs 186.20|pr EP LNs Meratere pare lence praostain lone ee Bills ale hallevecwmraeen 
acid (dl,cis) CHs— CH2CO2H 
coon 
0225 |—(I,trane).........|CoHuOu See 0224........... 186.21 [a]p —28 Chay IRR ikavesanbenhieatna & s 
c226 |Caryophyllin.....|Oleanolic acid. 456.71|84 or pr (al) 310d 280-808) o|. ...y «SYREN i 5 6 |Py v 
coon 
Veil emes [a] +83.3 sub (vac) CCl 8 
ae wae aa v 
i | (chl) 
18 
0227 |Catechin, (cis,d).. . |cis,d-Catechol. 3,5,7,3',4’- __|290.28/9d [alp +18-4 |174-5 —|o40-5 184atl Bicone eee yh 3|v| 8 |chls 
Flavanpentanol (one form) (w, p=0.9) aa v 
CiwHu0c lig 6 
C228 (Crs ier crane oy hi CUBELIROG eaten eer As eur ate 290.28)nd (w+3) BO) orcas nya sume. cocer al eal Stal ssc. eae 
O22) (CUBE) sha ye, rare a's || CHBELIAOG dare dsp a ealeieie® che) «iene 290.28} (c]s780 — 16.8 DTG=B peed. scculn-obillstonss.e ate il carota aeack'| ORMRH| rede cel ee | ed rere eee 
: (w-ace, p =3) 
— |Catechol......... see Benzene, 
1,2-dihydroxy-* 


For explanations, symbols and abbreviations see beginning of table. 
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No. 


e232 


e233 


e239 


e240 


e241 


0245 


Name 


Synonyms and Formula 








Catechol 
Catechol......... see Catechin 
Caulophylline... .|see Cytisine, N-methyl- 
Cedrene.......... Cape terran retes chasctem aires 
Cellobiose(8)..... Glucose-§-glucoside. 
aay HO 4 
VOT ay H—C—OH 
a ° autt ie 
i te a 
° 
sah) jae? 4 ° 
C—H20H CH20H 
—,octaacetate(a)...|Octaacetylcellobiose. 
CosHasO1s. See 0231 
—,—(§8)...........|CesHssOi. See c231.......... 


Cellosolve acetate . 
Cellulose......... 
—,hexanitrate..... 
—,pentanitrate.... 


—,tetranitrate..... 


—,triacetate....... 


—,triethyl ether... 


—,trinitrate....... 


Cepharanthine.. . 


2X0 O00 


Cerotic acid...... 
Ceryl alcohol.... . 
Cerulignone...... 








Cetyl amine...... 
Cetyl bromide.... 
Cevadine......... 
Cevagenine....... 


Chaleone......... 








see Acetic acid, 
2-ethoxyethyl ester 
Polycellobiose. (CsHi00s)z... . 


Chief constituent of gun- 
cotton. (CrHuNeO2) x 
(Craig NaO20) oes ore e sets es cas 


Constituent of collodion. 
(Ci2HieN«Ois8)z 
Ot ieOs cea erat ark apprendre 


Ethyl cellulose. Triethyl 
cellulose. (CizH220s)z 


Constituent of collodion. 
(Ci2HiiN30i6) z 





SOY 


eee 


Isohexacosane. C2sHs4 
see Hexacosanoic acid* 
see 1-Hexacosanol* 


CH30 OCH 
Le 
=a Chime 
ge N 
CII30 OCH3 


see 1-Hexadecene* 

see Hexadecane, l-amino-* 
see Hexadecane, 1-bromo-* 
see Veratrine 


Oa asNOss dor bw sGinutee nie 


Benzylidene acetophenone. 


Benzalacetophenone. 
lp - Nee Bahia aye! 
23" 


on cuco—¢_S4’ 


625: 





Mol. 
wt. 


204.36 
342.30 


678.60 


678.60 


(162.14)z 
(594.27) 
(549.27) 
(504.27) 


(288.25)z 


(246.25)2 


(459.28) 


606.69 


366.70 


304.29 


509.62 


208.25 








Crystalline 
form, color and 
specific rotation 


[alp —66.4 


pw 
{aly +26.1 





nd (al) 
[alp +43.6 


(chl, p =z) 
nd (a‘) 


[aly — 14.5 
(chl, e=11) 


229.5 


202 


wh amor 
wh amor 


wh amor 


non-inflam 
yesh flakes 
[a]p — 22.5 
(chl) 

wh nd (bz) 


[lp +26.1 

(bz) 

ye amor 
[alp +277 
(chl) 


pl (eth) 61 


bl gr 





nd 
[alp —52 (chl) 


[a]p —47.5 (al) 


pa ye lf, pr, nd 








m.p. 
°C 


260-70d 


240-55 


246-8 








b.p. 
Le; 


262-3760 





Density 


w 


al 


Solubility 


np eal no a Ca an | Ref. 


eth 


ace 


bz 


other 





0.93427 |1.503420 


1.27-1.61 








1.07127 























sh | solvents 


OU ose sie 








SANE B52, 350 

Terns B31, 380 
.|chl v B31, 382 

aav 

chl v B31, 382 
.|008 i 


Cu(OH)s.(NHs)4 8 
PhNOz 8 


MeOH s 
eth-al s 
MeOH 8 
ethl-al s 


.|ClICH2CH2Cl s 


chl s 
PhNO:z 8 
aa s 


BL, 143 


B8?, 573 


H35, 
1270 


chl s 
C&: 8 
sulf s 

ligi 


B72, 423 











For explanations, symbols and abbreviations see beginning of table. 
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No. Name Synonyms and Formula t “| form, color and Density np Ref. 
ee specific rotation other 
ace| bz 
solvents 
Chalcone 
0246 |—,4,4’-dimethyl-.|CiwHiO. See 0245........... 236.30] (MeOH) ROCHA UM istioresocoreiteyesallicuomatetovatatel| elietarereie ane Ot Yh [eve (ec bore MeOH s*- | B72, 441 
0247 |—,3,3’-dimitro-. ..|CuHioN2Os. See c245........ 298.26|pa ye (AczO) IO leigisve’s Sis. sillaetten ce cor-\l anebeieeeeree: pal Pte pe 8 |AczO sh B7!, 429 
0248 |—,2-methoxy-....|o-Anisylideneacetophenone. |238.29|yesh nd (peth [64-5 =e... ee ce elec ee ee fee ee eee viv v |chl v: lig 6 |B8%, 218 
CiwHuO:. See 0245 or eth-lig) con sulf s 
0249 |—,3-methony-... .|CisHisOs. See c245.......... 238.29|yesh If or pr 65 ATI: he AE oye vac ae latices Pa Ra Bt vl ees 8 oos 8 B81, 579 
(MeOH) 
e250 |—,4-methony-... . |\CisHuOx. See 0245........... 238.29|ye nd (al) 70), CMRP oe ltt cracte load cote Le ve em paced ee chlsaas |B8?, 218 
con sulf s 
MeOH v* 
0251 |—,3,4-methyl- Piperonylidenacetophenone. |252.27\ye nd (al) 123 Wiksvssewpeereall ptole miata nme eee Lil gt eles hone con sulfs |B9, 141 
enedioxy- CisHirOs. See 0245 aa 8 
0252 |—,2-nitro-....... CuHuNOs. See c245......... 253.26|nd (al) 1 ne Peper reid Ae Some idl len Acer a) 6s .|ae 8 B7!, 428 
0253 |—,2'-nitro- -|CuHuNOs, See c245......... 253.26] (al) $26-0: ilo eatia eatin ne | moire =e lane BE | Bile aa ace ea nentremee B7?, 429 
254 |—,3-nitro-....... CuHuNOs. See 0245......... 253.26lye (al) TAS Wav cce veipiatae baraisieiotebeteateis amore 8 & lavsusne sae B7:, 429 
0255 |—,4-nitro-....... CuHuNOs. See c245......... 253.26)yesh (al) 162;5' do osaineee clesben eta sl omer a*|s chl s B7!, 429 
6256 |—,a-nitro-....... CeHsCH:C(NO:)COCsHs..... 253.26|ye pl (eth or 1, | mm | EPSP Mer Cee ts et Lem et Py Ly [Pe Pe .|008 V8 B7, 483 
br-lig, (aa) 
— |Chamazrulene... .|sce Azulene, 1,5-dimethyl- 
8-isopropyl- 
0257 |\Chaulmoogric d-13(2-Cyclopenteny]l) tri- 280.45/pl or lf (al, aa) |68-8.5 TAG TH cr croions ties | ahavete manors Los chl s B92, 58 
acid (d) decanoic acid. CisHs0:. {a]p +62 (chl) 
0258 |—(dl)............. Cis Oe he ghctigaeiccnoas enced 280.45] (peth) OBB inp. alitterusiact ne silicone an scletegeusets AP ac ane B9!, 61 
— |Chavibetol....... see Benzene, 4-allyl-1- : 
hydroxy-2-methoxy- 
— |Chavicol......... see Benzene, l-allyl-4- 
hydroxy- 
0259 |Chelerythrine, OcH: 365.39] (chl-MeOH) | nn, Peg eer fe apie: (Se aes é6| 5 | &| ew |.. Jchls B273, 563 
CHa | 
Sy 
(i ~ 
6-00 
0260 |Chelidonic acid... | Jervasic acid. 4-Pyrone-2,6- |184.11/rose mcl POG aide Nissercieuditeragaliratinyans wake wna havea Tad am pcs (Pe Da (ee eee dee rn ee 
dicarboxylic acid. (al-w+1w) 
CiHiOs 
261 |—,diethyl ester... .|CuHirOe............00000-- 240.21|pr, nd C87 a Nefarisicisaicfeteaie tote. raed cote /a | 6 5 eer .|B18, 367 
262 |Chelidonine(d)...|CuHiNOs................. 353.38/mel pl (al-+lw)|136-40d |.........].......c}eeeceees i* | vA} vAl...|.../cbl a B27!,615 
(a]p +122.10 
(al, c=1) 
263 |—,hydrochloride(d) |CwmHiwNOs.HCl............. S89:S4iwhiGw) eine. ci lrapeeomeere oc S lessha oacea adlera ctalarete I oo It ot (eS Ped aoe B27, 557 
— |Chenodeory- see Cholanic acid, 3(a),7(a)- 
cholic acid dihydroxy- 
—|Chloral.......... see Acetaldehyde, trichloro- 
— |Chloralacetone- [sce Acetaldehyde, tri- 
chloroform chloro-,f,8,A-trichloro-tert- 
butyl hemiacetal 
— |Chloral-forma-  |see Formic acid, amide, N(1- 
mide hydroxy-2,2,2-trichloro- 
ethyl)- 
— |Chloral hydrate. .| see Acetaldehyde, trichloro- 
hydrate 
0264 |Chloralide........ 2,5-Bis(trichloromethyl)-1.3- |322.81)(al or eth) 116 BLS ly Watters: cite tl wetter i |v4| v .|aav B191, 656 
dioxolan-4-one. 147-91 
° 
agit \—cels 
o———0 
— |Chloramphenicol |see Chlormycetin 
—|Chloranil........|see 1,4-Benzoquinone, 
tetrachloro-* 
— |Chloranilic acid. .|see 1,4-Benzoquinone, 2,5- 
dichloro-3,6-dihydroxy-* 
— |Chloretone....... see 2-Propanol, 2-methyl- 
1,1,1-trichloro-* 
— |Chloroform...... see Methane, trichloro- 
— |Chloroform-d .|see Methane, trichloro- 
deutero-* 
6265 |Chloromycetin. . .|Chloramphenicol. Synto- 323.14|pl or nd 151-2 mui Won dlhutstocos |eaecee &6|v|]ef]vl i |chls C42, 
mycetin. CuHirCh:N10s. s 4233 
{a]p +19 
(al, c= 5) 
0266 |Chlorophyll a. ...|CwHnMgN.Os............. 893.48/bl bk hex pl es Pee Who ted lon GreUR cul les. Ee Ma v8 | ote-0 5016 liga. "Fil caaee eats 
0267 |Chlorophyll b... .|CusHmMgNis.............. 907.47|/bl bk LQO=BO Ly  Hleitiycie nein lie -ofersiaPoun lecaere eerene i} vA} val... MCU |nwoasnoe 
EAD 
lig 8 


For explanations, symbols and abbreviations see beginning of table. 
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0268 


269 


e271 


e272 


0275 


0276 


0277 


0278 
0279 


280 


e281 


0282 































































































ah Crystalline ‘ Solubility 
No. Name Synonyms and Formula St | form, color and ey a Density np Ref. 
specific rotation other 
al |eth| ace} bz aslyGnts 
| ielilal tect 
Chloropicrin | 
Chloropicrin.... . see Methane, nitrotri- 
chloro-* 
Chloroprene..... . see 1,3-Butadiene, 2- 
chloro-* 
Chlorosulfonic see Sulfuric acid, mono- 
acid chloride 
Chlorpromazine. .|Largactil. Thorazine. SL SCSO I ais sais ae ove .cererays BO=BO Tete ecapateneel| n a3 heya cve tea] erative wis viv Vilchlev  Wlenteatne 
5 1 dil HCl s 
oor 
Or 
i 
(CH2)3sN (CHa)2 
—,hydrochloride.. .|Ci7HisCIN2S.HCl............ BHGSa ye disvn opuualne ona BOBS T hem arn cats rite Wreck cure Palle a acon v | MeORele. oahic ac 
PrOH v 
chl v 
Chlortetracyline..|see Aureomycin 
Cholanic acid... .|Ursocholanic acid........... 360.59) nd (al) TOS=—2E PEE ee ec ateias aslo eeliaine a sim 8 .|chl 8 E14, 170 
1218 17 20 91 0 1 015 aa 8 
MN |S ol22 com lal + 
5 19 9 2 13 (chl) 
eo 
G4 S gi4 15 
BVAIV/7 
456 
—,ethyl ester...... CosHuOer. See c270........... 388.64 lf [aly +19 (ChI)|98—4 [keene cee le cee ees .|chl 8 C50, 
4175 
—,methy]l ester... .|C2sH«2O2. See c270........... BqssOS DAA eacea VOt— Ole | | lheceners See, cus |levoievses ayor'el| ee omnceteiae .|diox 8 C50, 
(diox) 4175 
—,3(a),6-di- Hyodeoxycholie acid. 392.56 [a]p +37.2 12) am gts sate | re Ene: al lhe bal PS a | C50, 
hydroxy- CrsH e004. See c270 (MeOH) 5067 
—,3(a),7(a)-di- Chenodeoxycholic acid. 392.56|nd [elp +11 ca i oy eel Pe eee eer cere dee ary (Olina fe Ut Wl) Ws aa liseovate reverse ee C48, 
hydroxy- CuHwoO4.. See 6270 (aiox) 3377 
—,3,12-dihydroxy -|see Desoxycholic acid 
—,3,7,12-tri- see Cholic acid 
hydroxy- 
—,3,7,12-trioxe-. .|see Dehydrocholic acid 
Cholanthrene. .. .| Benz(j)aceanthrene. 254.31\pa ye If (bz-al) |174.5-5.0disub  |........|......-- 7 Pret ee aa s El4s, 
2 2100-2 lig s 525 
143 
1g 11 3g) 
GC 
20 P76 
[__]14 7 
16 #15 
—,6,7-dihydro- CauHis. See c275.............|270.37/1f (MeOH) Reo ee Meller saite ouse hl | Meee ier ata (cat cba. cis liar Alte MeOH s* |E14, 433 
20-methyl- 
S11 1 aihydro- |CuHis. See 0276...........++ 270.37|nd (PrOH) yee lel ge a (8 Se [on el ea Beal an PrOH s* |E14, 433 
20-methyl- 
—,20-methyl-... .|C2He. See c275.............|268.34/yesh nd (bz) 1 Y Gy Ga ||| 5. cee cree ated (ene ener pen (eacpeieee ee 3) tes feats a ln eacs be Piero eepecatererats 
A?4-Cholestadiene 368.65) (eth-ace) CS) Bo Misti tata om iaa: vatiaraiiacenicarersyaint s | 8 chl s E14, 18 
(ieee [ely +114 (chl) 
a SS 
7 
CO 
A35-Cholestadiene |Cholesterilene. 368.65| wh nd (al) 80 260" OOPERE |powoson gh | © © |chl © Elis, 
O 7 Se < lig v 1411 
AS.7-Cholesta- 7-Dehydrocholesterol. Provi- |384.65|pl (eth-MeOH) |150-1_—s js... .-- Joe ee ee Jee e eee Bil hal Sirol ovate 008 8 El4s, 
dien-3(8)-ol tan in Ds. [al —115 1551 
—————————— 
( aS LS (chl) 
eins ; 
we ~ 
HO 
A‘.6-Cholestadien- 382.64\/ye pr PPB everepesexabe sega: whe cao: sou  tonavane feveh cess] (etael| rofoteall emretal[Petos'e|| iat ate | tvatoRentcoroee rn J gepee 
SSS 6: 
3-one ec wee < [elp +31 (ch!) 
Ses 
a Z g 





Le aE ER eh ned a 


For explanations, symbols and abbreviations see beginning of table. 
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Solubility 
Mol. Crystalline m.p. b.p. P a f 
No Name Synonyms and Formula Pe Gorn solo and ya °C Density np Ait Ref. 
specific rotation w | al |eth|ace| bz| solvents 
one Ee a Niet tea : ie a aie 
Cholestane 
¢283 |Cholestane. .. 12 1847 20,21 6|372-65|lf or pl (eth-al, |80 250: —-|o.9090% |1.4887® | i| o|v]...|v|chlv  |El4s, 
PWN eal AcOEt) 1429 
119 9/ 13 22\_ 724 = 2S AMS 
: foe 14 py G72 27 [ol -+24.5 
ree Gs (chl) 
— |—,3(8)-hydroxy-. .|see Cholestanol + 
0284 |3(8)-Cholestane- | C2sH«gO2. See c283........... 416.66\nd [aly-F28;8 1210-1 hn. tee less ncce lenses eee ed o's tel are «|| ekeval lie resall ace orto eens Am 75, 
i i 234 
carboxylic acid (chl, c= 1.70) 623: 
c285 |3,6-Cholestane- |CHuOz. See c283.......... .|400.62|nd [alp+8.9 [171-2 |.........]......../00...0-. S Bxabodsonn H37, 258 
Gee (c=0.98) 
c286 |Cholestanol..... .|Dihydrocholesterol. 388.65/If (al+1 w) 110 =f Sam | REDRESS Leet POAl ( Fo oe i |v'| vj...]..-|MeOH 6 |El4s, 
3(8)-Hydroxycholestane. pr, pl (MeOH) chl v 1695 
Cx Has0. See ¢283 [ol -+34.2 con sulf s 
(chl) 
¢287 |3(a)-Cholestanol..|Epicholestanol. Epidihydro- |388.65|nd [elp +34 135-6) | SReeia. «eves Rn eee Soe Ets ele ects pt het omeere ome Am77, 
cholesterol. C27H4s0. 4925 
(chl, c=1.1) 
c288 |3-Cholestanone. . .|Zymostanone. 386.64/nd {a]p) +42 128-80) | he. ohascl as) ane U siavek waive] Sie Xe Nope all evapo dleravellins @iltaianeaieie a Siete NR 
CuHacO. See 6283 (chl, c=2.12) 190 
6-Cholestanone, |6-Ketocholestanol. ndifalix—3.0.- TiT50~Ey | ected le ue cece merce ee eee a lince eal ere ees meen te ee Am76, 
3-(8)-hydroxy- Cx HaeO2. See c283 (chl) 532 
7-Cholestanone-, |7-Oxocholestanol. 7-Keto- pl [a]p —32 BNR ARS. clea: atic. aoc metere Sone mel [ere ai tata Ee | See IE eee tas Am76, 
3-(8)-hydroxy- cholestanol. C27H46O2. (chl) 532 
See 6283 2 
e291 |2-Cholestene..... Neocholestene. 370.64\nd [a]p +66 AB EDV eet fecal ete st etere See caval acave\) esi] @ in|] eraield eerie dle be tered Lene 
a Ayvnkey z (c= 1.65) 4284 
2 | oe 
| 
VY 
c292 |5-Cholestene..... 370.64) wh prifalp—49' |90-2) |. nc ccc else escdcla-. cass BE (RORe! Pe, [ee fee Ieee a, Am 78, 
4 1 Gal U-< (chl, c= 1.43) 635 
ies 
456 
6293 |—,3(8)-bromo-....|Cholesteryl bromide. 449.55|mcl If (al) O801 1 Ne. coreentelee ker ames Re ees (1) (ed asd Re Bt le El4s. 
CuHauBr. See c292 20 1454 
[a]p — 23.6 
(c =3.09) 
e294 |—,3(8)-chloro-... .|Cholesteryl chloride. 405.09|nd (al or ace) /92-3 oe ee, Ce Ce! |e -.-/84]...] 84] 8 |chls El4s, 
. Se h 
Co7HasCl. See c292 lal? — 26.4 (bz) aa Vv 1450 
CS: v 
0295 |—,3(B)-iodo....... Cholestery] iodide. 496.55\nd (ace or 106-7 Sree ee eh eee el Cee ee ee Ries Plc El4s, 
CxHasl. See c292 AcOEt) EtOAc s* 1455 
[al 11.9 lig s 
(chl) 
0296 |5-Cholestene- 7(8)-Hydroxycholesterol. 402.64) wh nd eae: Wii aie svete all tea Qe RNS (ois Gari oan olives ames connate (is 
3(B), 7(8)-diol CuHisO2. See 6292 20 14042 
[a]p — 84.1 
¢297 |1-Cholesten-3- ! 26 RRP to) eee | te ee esis Meds. 2) aw PR | hinmsccretecers Am75, 
62 fF — 
(ae ‘ia UA-< 384.62] [a] +88.2 99-101 ware 
Or ee 
0298 |4-Cholesten-3- : Bs aie ee ed Saree ee, oe ee eae SCIPS] 8 deceadak C50, 
62 2 -2 
— el an rane U-< 384.62 nd lap +9 81 1568 
OO as (chl, ¢=2.01) 
° | 
0299 |5-Cholesten-3- — |CzHuO. See 0292 884.62/pr falp—2.5 [124-0 |... efaeececealere ce cee ban tie see ioe C50, 
ra (chl, ¢ = 2.03) 1568 
— |Cholesterilene. .. .|see 3,5-Cholestadiene 
c300 |Cholesterol....... A®-3(8)-Cholestenol. Cho- 386.66|rh or tel lf (al) |148.5 360d 1.067, Bi Ginx 6/ 6} v]...] 8 |dioxv E14, 38 
lesterin, C27HasO 
[a]p —31.61 chl v 
(chl) 









































For explanations, symbols and abbreviations see beginning of table. 
C-250 


—__ sya o_oexwe_ire 


302 


0304 


e305 


307 


e308 


312 


Name 


Cholesterol 
—,acetate....... 


—,benzoate....... 


—,hexadecanoate.. . 


—,7(8)-hydroxy-.. 
—,T-dehydro-.... 


Cholesteryl 
bromide 
Cholesteryl 
chloride 
Cholestrophane. . 


Cholic acid..... 


—,O-acetyl-, 
bromide 


—,—,chloride...... 
—,0-benzoyl-, 
chloride 


—,carbamate, 
chloride 

Chondrodendrin.. 

Chroman 


Chromone....... 


—,2-phenyl- 


Chromotropic 
acid 


Chrysammic acid 


Chrysaniline 


Chrysanthemum- 
monocarboxylic 
acid 

Chrysanthemunic 

acid 





.|Cholanic acid. 3(a), 7(a), 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


oe ee eet 


Synonyms and Formula 


.|Cholesteryl acetate. 


C2 HasO2 
Cholesteryl benzoate 


CuHs002 


Cholesteryl palmitate. 
CasH76O2 


see 5-Cholestene-3 (8), 
7(8)-diol 

see 5,7-Cholestadien- 
3(8)-ol 

see 5-Cholestene, 3(8)- 
bromo- 

see 5-Cholestene, 3(8)- 
chloro- 

Dimethylparabanic acid. 
Oxalyldimethylurea. 


° ° 
Ne 


|\CHs—N N—CH3 


Oo 

12- 

Trihydroxycholalic acid. 
CuHwoO0s 


Trimethyl (2-hydroxyethyl) 
ammonium hydroxide. 


+ 
(CHs)aNCH2CH:0H.OH— 
Acetylcholine bromide. 
Progmoline. 


oe 
(CHs)sNCH2CH202CCHs.Br- 
aS 
(CHs)sNC H2CH202CCH3.Cl- 


te 
(CH3)sNCH2CH202CCeHsCl— 


+ 
(CH:s)3NCH2CH202CN H2.Cl- 


see Bebeerine(d) 


OY 


a-Benzopyrone. 4-Oxo-1,4- 
chromene. 


OO, 


see Flavone 

see 2,7-Naphthalene disul- 
fonic acid, 4,5-di- 
hydroxy-* 

see 9,10-Anthraquinone, 
1,8-dihydroxy-2,4,5,7- 
tetranitru-* 

see Acridine, 2-amino-5(4- 
aminophenyl)- 

see Cyclopropanecarboxylic 
acid, 2,2-dimethyl-3(2- 
methylpropenyl)-* 

see Cyclopropanecarboxylic 

acid, 2,2-dimethyl-3(2- 

methylpropeny!l) * 

see 9,10-Anthraquinone, 

1,8-dihydroxy-* 


428.68 


142.11 


408.56 


121.18 


226.12 


181.67 


243.74 


182.65 


134.17 


146.14 


















































Solubility 
Crystalline mat ye Density np t+—_—___—_—_—_———_,_ Ref. 
form, color and other 
nee : w | al |eth| ace} bz 
specific rotation| solvents 
aol +  - +—+ 

Womanogor (105 9 inte dlc<gmciemns ri) 8 |s 18 I|chls El4s, 

al) [a] —47 1627 

(chl) 
Weel tac eOOrOL: ili. crvetemaecs|rn eben ererel|'eteiei ere chets i | # .|chl 8 E14, 53 

(chl) 
Whemavechor (OO) © 9 6 “hin cegutecdeak » alienate ons i* | s*| s*| 8*| 8 |chls El4s, 

al) [a]*®»—23 1627 

(chl) 
lf or pl (w or al)}155 DLO meal Matador tata VP ONS. leec'|'s.0 od ene neues B242, 265 

148-5018 

ch (eth), tetr rhi98: (amb) is ce cases call martes ayaneheilierazanacn eee t | 8° |v i 8 -|chl v E14, 191 

(w or dil al+ alk s 

lw) aas 

Jal +37 (al) 

ie filam Aaa pes eS se ee Moai eee eoPies Fopirn (one rea rete Weer, catre, 9 Wai we .|B42, 720 
hex pr (dil al) {143 (0 BN BAT bec cleaned (noes ete Valsad -|MeOH s_ |B4l, 428 
yesh nd POOR T! Willi ticccitedcya wilemereccsrs<cuiltiotd-< ener BF 8B cuaiellig eo! «avail tyes oceans B42, 723 
pr (ace-al) DOO). WOR EAR a Pes aeseticese vrais Ake e anceede BP al] Sl eres aneteteisyenetane | ESE OU) 
hyg pr 210-2) eae eek a aewallen was ae vi} Oi 74 *:| MeO Hiv Wererin 

chl i 
Paeavigtin Moc: ua Tee eis, «Patten 214-5 1.061020 |1.54420 gh... -|008 © BIT, 52 
98-918 
ud (peth or w) [59 Sti ey ir cme ell ror oo} s | 8 s |chls B17!, 170 


a a a ee ee | Se en Dee | 2 
For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 




















Density 








Mol Crystalline a b 
No. Name Synonyms and Formula or form, color and a J ae 
wt. 5 4 Cc Cc 
specific rotation 
etees 1 Oak inal ee bad Pa 
Chrysazol 
—|Chrysazol........ see Anthracene, 1,8-di- 
hydroxy-* 
e313 |Chrysene.........|1,2-Benzophenanthrene. 228.28)red bl fir rh pl |254 448 
Benzo(a)-phenanthrene. (bz) 
12 1 
117 2 
10 
9 > 3 
A 
8 75 
7 6 
0314 |—,1,2-dimethyl-. .|CaHis. See c313............ .|256.35]pl or nd 128-9 200°.5 (sub 
(bz-al) 140 vac) 
0315 |—1,-methyl-.... .|CisHus. See 0313............. 242.32!nd (al-ace) VIUS.0-B.B: |e ec cate 
e316 |—,2-methyl-.....|CigHus. See c313......... .|242.32)nd (bz-al or 161.0—1.4 |sub 14015 
peth) 
c317 |—,3-methyl-..... CiHu. See c313.............|242.32/1f (hexane, 254-5 sub 130— 
al or to) 40 vac 
pe Clary site cca ct see Flavone, 5,7-dihydroxy- 
— |Chrysoidine......|see Azobenzene, 2,4- 
diamino- 
— |Chrysophanic see 9,10-Anthraquinone, 
acid 1,8-dihdroxy-3-methyl-* 
e318 |1,2-Chryso- 258.26/red nd (bz or {239.5 sub 
quinone I & to), lf or pl 
en 0 Wz (aa) 
OW 
e319 |2,8-Chryso- o 258.26/red ye nd (aa) |288-90d |......... 
quinone ‘ei ‘Ss 
BOs 
ON? 
° 
— |Chymyl alcohol. .|see Glycerol, 1-hexadecyl 
ether 
— |Cinchomeronic _| gee 3,4-Pyridinedicarboxylic 
acid acid 
c320 |Cinchonamine. ../C\HyuN.O................. 296.40/rh nd (al) Lt ite yeaa Bees 
(e]p +123 
(al, c=0.33) 
e321 |Cinchonicine..... Cinchotoxine...............]/294.38/nd or pr (eth) |58-9 |......... 
oe )—000H: 08: —<— NE (aly +48 
c > a (al, c=1) 
Ng CH2:CH 
e322 |Cinchonidine. .... Cinchovatine. a-Quinidine. |294.38}pr (al) 207.2 sub 
CisH2N20 fain ~ 109.20 
(al, p=1) 
¢323 |—,bisulfate........ CwH22N20.H2S0..5H20 ..... .|482.54)mel pr fs fe, 
{a)p —110 
324 |—,hydrochloride. . .|CiH»N2xO.HCI.H20......... 348.88] wh pr (w) 292)(anh)'ls.<.5san0 vs 
[a] —117.6 
(w, c=1.2) 
e325 |—,sulfate......... (CipH2N2O)2, H2804.6H20 . . . .|794.98} mel eff nd 205 (anh) }......... 
(al+2w) 
[a]'p°—97.9 
(w, c=1,2) 
0326 |8-Cinchonidine.. . Cy» / |\=cnens |204.38]pr or If (alor [241 |........, 
ae | dil al) 
N. —cHouH— 
NEeZ Nw [als — 126.6 
(al, c=0.5) 
0327 |Cinchonine......|CixH2N20................. 294.38/nd or mel or (al)/265 sub 
(alp +229 (al) aan 
c328 |—,bisulfate....... .|CisH22N20.H2S04.4H20...... 464.08 Oot CW) Pomc cawallncacschen 
[alp +195 
(w, c=2) 





For explanations, symbols and abbreviations see beginning of table. 
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np = ~ Ref. 
other 





Ww 








al 


sh 


yh 


Vv 








Solubility 
eth| ace| bz 
solvents 
6 5 |CS2 6 
aa 6 
.|CS2 8 
aas 
.|aa 8 
6 s' |sulf s 
aa 6 
v'l...| & Ichls 
v|v]v |chlv 
5 i |chls 
MeOH s 
r) .|ehl v 
i .{chl 6 
5 .|ehl v 
6 v |chls 
i 











E14, 343 


El4s, 
254 


.|E14s, 


246 
El4s, 

247 
El4s, 

246 


B72, 760 


|B, 441 


B23, 358 


B242, 100 


B232, 373 


B23, 441 


B23?, 373 


B23, 373 


B23!, 131 


B23?, 369 


. |B232, 371 








PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
































= =n ERR (seers Aii' DRGRNR] AORNERRID) netnenenmer:ieet iconenenenenneeniaaed Sertieneal 
Mol Crystalline b Solubility 
No. Name Synonyms and Formula st * | form, color and eee ae Density np Ref. 
* Ispecific rotation : other 
w | al jeth| ace] bz 
| lL. solvents 
a —$ $$ ___} aia + 7 | 
Cinchonine 
e329 |—,dihydrochloride .|CiyH22N20.2HCl............ 367.33)pl [alp +205.5 eats Vales) .|B231, 133 
(w, c=3.6) 
e330 |—,hydrochloride. . .|CisH2N20.HCI1.2H20....... ./366.88 mel [a}p +133.6 181 Hi Be ee vil vl] 6 chl 8 B232, 370 
(chl, c= 1.4) 
e331 |—,nitrate......... CisH2N2O.HNOs.4H2O...... SGGSMimMOlG eRe isc pheratal lineup eneoed sree gaya olds 0 EMI loerolSo altar Gee are cero B23, 420 
e332 |—,sulfate......... (CisH22N2O)2. H2SO4.2H2O. . ..|722.88\rh pr (w) WON Se Fillet ccvcspy element e linccra. clara cy sh} s | i MeOH v_ |B232,371 
[aly +169 ebhe 
(w, c=1.4) 
— |Cinchoninic acid. |see 4-Quinolinecarboxylic 
acid 
— |Cinchopene..... .|see 4-Quinolinecarboxylic 
acid, 2-phenyl- 
333 |Cinchotine.......|Hydrocinchonine. Pseudo- 296.42|pr [alp +203.4 286° Pearce diotew nie wve.n1| sae ame aes Bly SNe y | cx stall ered | pereuares ae oeeeiaeart B23?, 356 
einchonine. CisHaN2O0 
0334 |1,4-Cineole...... .|p-Cineole. 1,4-Epoxy-p- te Pare ea 1 173-4 0.89972 |1.4479% | 5] o | o]...]...J.......... BI?T?, 32 
menthane. 
< go rd 
SG ae< 
e335 |1,8-Cineole....... Cajeputol. Eucalyptol. 154.25/inactive 1 176.4 0.926720 |1.45862 | i | s/s chl s B1T??, 32 
CioHisO 614 
e336 Cineolic acid(d).. . 216.24|(w+1) TOCA w)) ol dooce ete hues Sn eee ie d|)v] 6 5 |chl v B18, 332 
pee AcOEt v 
20 
Ny icon [a]? +18.6 138-9 lig 3 
SSI = 
on on (w, p=8.21) (anh) 
C337 |\—(d)) meer sos eth WOG sa eae estes os oe kot DIG 24) poccca dew esta POS=4d" Tei esrdets aerere, ene SE Niele ci eueere d6|v4| v chl 6 B18?, 285 
OSSSN—— (Onn: y-bece es CioHieOs.H2O.............../234.25}rh (+1 w) UN Oe esos 6 ol ascacel erase fos 5 | oh] 6 chl 6 B18, 322 
138-9 
(anh) 
c339 |Cinnamaldehyde.|Cinnamic aldehyde. 8-Phenyl/132.16)yesh —7.5 253760 1.0497, |1.6195% | 6] s | 8 chl s B??, 273 
acrolein. 3-Phenylpropenal- lig i 
(trans) * 
6 Ba 
NG ie :CHCHO 
4 2 
3 
e340 |—,oxime(8).......|CeHsCH:CHCH:NOH...... ./147.18|nd 138:5,-  \oe eee te cbs ne cae 6 6 8 ..|B72, 278 
0341 |—,4-hydroxy-3- |Coniferaldehyde. Ferulalde- /|178.19}.............. br ie | berate orl | emer eet enrely aie $/s]s 8 .|B8, 288 
methoxy- hyde. CioH10Os. See 0393 
0342 |—,4-methyl-..... CisHi0O0. See c339........... 146.19|ye lf (dil al) 41.5 N54 HOF hi) ue we tucreiliere see oars Ln eAcd| eons | leeks teaincmomon silva 
343 |—,a-methyl-..... CsHsCH:C(CHs)CHO....... 146.19|ye |1.50100 10407410 160572118 | ven) ee ||| eee See Eee B72, 291 
131-216 
e344 |—,2-nitro-....... CsoHiNOs. See c339.......... L77-16ind (ethior al) 1 |127.0-7.5) 22 eee eave eller natn vi | sh| 8 ...Jehl v B7?, 281 
0345 |—,3-nitro-....... CoHzNOsz. See c339.......... I77AGiye:nd (Cw) pres L1G; ese asewslaee eae Alay ence bh} sh! 6 v jaa v B72, 282 
(al), (aa) 
0346 |—,4-nitro-.......|CsHzNOs. See c339..........|177.16|/nd (w or al) VE See ee eres keen ieee tsb (rite Paced sh | v .|008 V B72, 282 
— |—,a-pentyl-...... see Heptanal, 
2-benzylidene-* 
— |Cinnamalonic see Malonic acid, 
acid cinnamylidene (trans) 
— |Cinnamein...... .|see Cinnamic acid, benzyl 
ester 
0347 |Cinnamic acid cis-B-Phenylacrylic acid. 148.16|mcl pr (w) FO Ha ho gee eee ey Seer. 2) ee Ree a 5 -|aa v B9?, 393 
(cts) (m.p. 42) lig v 
Bie i) i 
4 ——€—=C —_CO2H 
Gwe & 
348 |—(cis) (m.p. 58)...|CsHsOz. See c347............|148.16/mel pr 58 DOB ee orc yaciker-el| cy aaxcteteoe 6/s|viv < chl sligs | B92, 393 
349 |—(cis) (m.p. 68).. .|Allocinnamic acid. Isocin- 148.16]}mel pr GS Cae Bie tere ot ee cee 6 | vil val...|...{ligs B92, 393 
namic acid. CoHsOz. See 347 
e350 |—(trans)..........|trans-8-Phenylacrylic acid. 148.16)mel pr 135-6 3007 L2A7Ss. aoe i jev 48 8 chl s B92, 377 
trans-3-Phenylpropenoic cor cor lig i 
acid* 
By 9) H CO2H 
4 —C—C—H 
BG UG 



































i ee ee eee eee EE EEE EEE eS 
For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





A Solubility 
Mol Crystalline b 
No. Name Synonyms and Formula ‘ * | form, color and roe? eM Density np aad nl ed SLT Ref. 
With specific rotation other 
w | al |eth/ ace! bz 
solvents 
Cinnamic acid 
361 |—,allyl ester....... Allyl cinnamate. 188/22] 17, eee |e nee al 286d 1.048; 1.530 ilv]e .|B92, 387 
CeHsCH:CHCO2CH2CH:CH2 
0352 |—,amide(trans). .. . |Cinnamamide. 147.17|nd (bz) 148 :0=S:Billnc on cots cel aoe oe oan lviv C8: v B92, 391 
CeHsCH:CHCON Hz cor 
¢353 |—,anhydride(trans) .|(CsHsCH:CHCO).0......... 278. 20\nd(pzror al) (LOS. esccacus det ensure it elleen eee Ils Ns 2.9) arent Ai B92, 390 
pr (al) 
e354 |—,benzyl ester Benzyl cinnamate. Cinnamein.|238.27|pr 39 2445 NT tes | ere ee ya | tat IB 23) Fis fans B9?, 388 
(trans) CeHsCH:CHCO2CH2CeHs 350d 
355 |—,chloride(trans) . .|Cinnamoyl chloride 166-60 | cereacter aerate 36 257.5% |1.16174 |1.614@5 | i | o4|...|...]...|CChs B9?, 390 
CeHsCH:CHCOCI 1012 lig s 
e356 |—,ethyl ester(trans)|Ethyl cinnamate. LZ Ore panera eee 7.5 271.5% |1.04917 |1.5598% | i | s | v .|008 Vv B92, 385 
CeHsCH:CHCO2C2Hs 128-336 
c357 |—,isopropyl ester |CsHsCH:CHCO2CH(CHi)2.. .|190.24)..............]......... 268-70 {1.0178 |........ IY lose a llepial| enue = cara Siararete B9?, 387 
(trans) 
358 |—,2-methoxyphenyl|9-Anisyl cinnamate. 254.27|wh nd (al) 1301 08 ee See, Se ee ane i s | s |chls B92, 389 
ester (trans) Guaiacol cinnamate. 
CHsc 
NS 
¢_S—cu xoxco—C _Y 
c359 |— methyl ester Methyl] cinnamate. 16258) ee ee oe 36.5 261.9 1.09117 |1.57662 | i | v | v .|008 Vv B92, 385 
(trans) CesHsCH:CHCO:2CHs 
0360 |—,nitrile(cis)...... Allocinnamonitrile. cis-Cin- |129.15].............. —4.4 p> eE  Cioieiee et sa one CA Reger ei Am 58, 
namonitrile. cis-Styryl 139% 2428 
cyanide. CsHsCH:CHCN 
361 |—,—(trans) CsH CH: CHON yn 1201151254 se, ee 22 263.8 1.02887 (11,6043. tick alec elon ee 
134-62 
¢362 |—,2-octyl ester CsHsCH :CHCO2CH (CHa) (CH2)sCHs d0.to-eenf 218% 0.9645; |1.5145% | i s |chls B91, 229 
(trans, @) 260135 | eral 
863 |——(¢ran, dl)..... CeHsCH:CHCO2CH(CHs)(@H2)sCHi|.............. . |24080 O9716e4 |". i s |chls B91, 230 
260.38 213% 
364 |—,—(trans, l)...... CeHsCH:CHCO2CH(CHs)(CH2)sCHs|[a]n—39.78 |......... 2112 0.960276 |e i s |chls B91, 229 
260.38 
¢365 |—,phenyl ester CceHsCH:CHCO2CeHs........ 224.26) ti erent s cen 72.5 SORTS “Wccbrosrattivecncers 8 Pap anoes sae B9?, 387 
(trans) 
¢366 |—,p-phenylphenacyl] S42 Sele acces 45a TSOG |. cc bee) Miva’ bo.508 ey ie CRE ecko acd osla eees Am 52, 
ceter(rane) Yon crtcoronsco—€_)—€_® 3719 
c367 |—,propyl ester CeHsCH :CHCO:CH2CH2CHs. |190.24]........... 200 [eee eee 279750 T048hy* |ssnacee Ft (ri i I (I can ht B92, 387 
(trans) 
0368 |—,4-ureidophenyl 282.29) wh 17 CE | fog) ae eee RS, OER me) (etn Cena. i|s Te ees ceo) cnc se 
ester (trans) ¢_S—cx zcucor—€_)—nuconns 
€369 |—,a-acetamido- |CsHsCH:C(NHCOCHs)COzH |205,22/(+2w) LSG=6: twee aed 3 iy | eke sited s so] - scene B10°, 471 
(trans) (+2w) 
193-4 
(anh) 
0370 |—,2-amino-(trans)|CyHoNOx. See c350..........|163.17|ye nd IS He) Ree et | Py mrad Ieqeican, ee s\is|s aire .|B142, 316 
¢371 |—,3-amino-(trans)|CoH»NOz. See c350.......... LES IZ nasye nd Gwar seo: ticwkadnaclueeaemeclicae sae s}| viv acs B142, 316 
al) alk s 
0372 |—,4-amino-(trans)|CoH»NOz. See 0350......... .|163.17|ye nd go | PERRI Me ace aie sr! ne ee © eee LL A es ed ge Bee (cen eee B14, 317 
6373 |—,2-benzamido- |CiHisNOs. See c350......... 267.29\nd (al) MOM” | sana x So rainowwatcaleet eee oh .joos 5 B142, 617 
(trans) aa sh 
0374 |—,3-benzamido-. .|CisHisNOs. See 0350........ .|267.29)nd (AcOEt) BAO Hh ce A Pee al atehen wit | Lenten Ayal iced oy rossotae B14!, 413 
0375 |—,4-benzamido-. .|CisHisNOs. See 0350......... 267.20 (Aa) nd (ace)iac4G —  Yiies.cuaewaliea can aioe coe ee) Ce ee (ea Oe | B14, 619 
e376 |—,a-bromo-(cis) . . .|CeoHsCH:CBrCOzH......... .|227.06]lf (w), pr (chl) [159-60 |.........|.......-/e.00000. s\| 8 |... 5 |CS2s B92, 399 
0377 |—,—(trans).......|CeHsCH:CBrCOzH......... .|227.06|nd (w) ISlea ey Ale ee alee acral om neers vA] o| 8s Bul Reereeene B92, 398 
0378 |—,6-bromo(cis).. .|CoHsCBr:CHCOzH......... .227.06|nd (bz), pl (al) |159-60 |... 2... Jeee ccc eles cece oo) 6] 8 6 |chl s B92, 398 
0379 |—,—(trans)....... CeHsCBr:CHCOiH...... (227 OG pa and or pleimtyS=O hes fea SEM Ris vse elo ae melee a) gs s’ |CS2 6 B92, 397 
(w), pr (chl) 
c380 |—,2-carboxy- 8(2-Carboxypheny])acrylic 192.16/pr or nd (w) BORG de ous aed) > Sepa S47 dh i |chli B92, 641 
(trans) acid. o,8-Styrenedicar- 
boxylic acid. 
CioHsOu. See 6350 
e381 ip eae CrHeO«. See 0350........... 192.16/nd (ace-lig) RG be eresheroccl] antes bien reatceroake Livi i |chli B92, 642 
trans) aa Vv 
¢382 |—,4-carboxy- CioHsOu. See 0850........... 192.16|/pw 358d UB? 1 alesck a Barrell cress xnend ioresat leased eto lege lees 008 i B92, 642 
(trans) >350 aa sh 

















For explanations, symbols and abbreviations see beginning of table. 



































PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 








0383 


e384 


e385 


e386 


e387 


e388 


e389 


390 
e391 


e392 


¢393 


e394 


0395 







Name 


Cinnamic acid 
—,a,B-dibromo- 
(cis) 
-—,2,4-dihydroxy- 
(trans) 
—,2,5-dihydroxy- 
(trans) 
—,3,4-dihydroxy- 
(trans) 
—,3,5-dihydroxy- 
(trans) 
—,2,3-dimethoxy- 
(trans) 
—,2,4-dimethoxy- 
(a-form) 
—,—(8-form)...... 
—,2,5-dimethoxy- 
(trans) 
—,3,4-dimethoxy- 
(trans) 
—,3,5-dimethoxy- 
(trans) 
—,3,5-dimethoxy- 
4-hydroxy-(trans) 





—,a-ethyl-(cis)... 


—,—(trans) 
—,2-hydroxy- 
(trans) 
—~,3-hydroxy 
(trans) 
—,4-hydroxy- 
(trans) 
—~,4-hydroxy-3- 
methoxy-(trans) 
—,4-isopropyl- 
(trans) 
—,4-methoxy- 
(trans) 
—,a-methyl- 
(one form) 





—,—(one form).... 
—,B-methyl-... 


—,2-methyl-4- 
nitro-(trans) 

—,4-methyl-3- 
nitro-(trans) 

—,a-methyl-2- 
nitro- 

—,a-methyl-3- 
nitro- 

—,a-methyl-4- 
nitro- 





—,2-nitro-,(cis)... 
—,—(trans)....... 
—,—, ethyl ester 
(trans) 
—,—,methyl ester 
(trans) 
—,3-nitro-(cis).... 
—,—(trans) 
—,— ethyl ester 
(trans) 
—,—,methyl ester 
(trans) 
—,4-nitro-(trans).. 
—,— ethyl ester 
(trans) 
—,—,methyl ester 
(trans) 
—,—,piperazinium 
salt (trans) 








CioHoNOu. See 0350 


CsHiNOs. See 0350 
CuHuNO. See c350........- 


CioHsNOu. See ¢350 


C22HuNsOs. See 6350 


Synonyms and Formula 
















CsHsCBr:CBrCO:2H 


Umbellic acid. 
CoHsOu. See 0350 


\CoHsOu, See c350..........5. 


Caffeic acid. CyHsOu. See c350 
CsHsOu. See c350............ 
CuHi2O«. See 0350.......... 


CuHi20.. See c350.......... 
CnHi2O«. See c350.......... 
CnHixOx. See ¢350 


CuHixO.. See 0350 


CuHirO«. See c350.......... 
5-Methoxyferulic acid. 
Sinapic acid. 
CnuHwOs. See ¢350 
a-Benzalbutyric acid. 
CesHsCH:C(C2Hs)CO2H 
CsHsCH:C(C2Hs)CO2H 
trans-o-Coumaric acid. 
CsHsOs. See 0350 
trans-m-Coumaric acid. 
CoHsOs. See c350 
trans-p-Coumaric acid. 
CsHsO3. See e350 
Ferulic acid. 
CioHi0O04. See c350 
Cymylideneacetic acid. 
CrHuO02. See c350 
CioH1003. See c350.......... 


a-Benzalpropionic acid. 
8-Phenylmethacrylic acid. 
CsHsCH:C(CH:3)CO2H 

CeHsCH:C(CHsz)CO2H 


.|see 2-Butenoic acid, 


3-phenyl-* 
CioHsNOu. See 0350 


CiHoNO,. See c350......... 


CioHaNOx. See 350 


CiwHsNOs. See 6350 


CioHeNOu. See 0350 


CoHiNOu. See c347........ 
CsH7NOs. See e350 
CuHuNO.. See 0350 


CiH»NO.. See e350 


CoH7NOu. See c347.......... 
CsHiNO.. See 0350 
CuHuNoO.. See c350 











Mol. Crystalline ap 

form, color and 

wt. R A °C 
specific rotation 

305.97|ye pr or pl (chl)|100 
180.15}ye nd or pl 240d 
180.15} (w) 207d 
180.15/ye pr or pl (w) |223-5d 
180.15|nd (w+4) 245-6 
208.22|nd 180-1 
208.22!nd (al) 138 
208.22/nd (w or dil al) |186 
208.22|pa ye or ye-gr |147 

nd(w) 
208.22|nd (w, dil al, aa)|/183 
208.22|nd (w) 175-6 
224.21|pa ye nd (al) 191 
176.21|nd (w) 81-2 
176.21|nd (w) 104-5 
164.15|nd (w) 214 
164.15|pr (w) 193 
164.15|nd (w) 215 
194.18)pr or nd (w) 171 
190.24|pr (bz) 157-8 
178.18) wh nd 172-87 
162.18 nd (bz or CS2) |74 
162.18|pr (aa oreth) /|81-2 
207.19|nd (al) 256 
207.19] ye lf or nd 173.5 
207.19|mel pr (al) 198 
207.19|nd 203.5 
207.19/ye rh (aa), 208 

tc] pym (aa, 

al-eth) 

.|193.16]yesh (bz or chl)|146-7 
193.16'nd (al) 240.5-1.5 
221.21\ye rh bipym (al)|44 
207.19|wh nd (w) 73 
193.15|nd 158 
193.15|nd (al) 204.5-.55 
221.21\nd (al), pr (aa) |.-.--.--. 
207.18|pa ye pr 123-4 

(MeOH) 
193.15|yesh-wh pr (al) {286 
221.21|wh tel nd 141-2 
207.19} wh nd (al) 161 
A724 er ce eariaie et sbetsselis||(enensrertontaiane 





b.p. 
°C 





Density np 



















































solvents 





MeOH 6 
chil v 


Solubility 
w | al |ethlace} bz Been 
i | s' 
Bs | 8 i 
8 
shia | 6 
vil viv i 
tdi fe Spire Wo [oe 
¥ |v v 
Oy ey v 
6 
shi viv 
vil v v 
5 | 84] 6 
vA| vj v Vv 
be as 
56} 8 | 6 
s'|s | 8 8 
5 | s*| 8 6 
s*| s | 6 6 
| s .| vA 
8 fev leave v 
oh] OA) i wag 
vil...| Vv 
Walevs 6 
.[pvel v Vv 
gh 
Fr eg .| va 
A/S PN eae i 
vil vA}. ..} va 
gh | va 
ARSE ar: 
6| 6] 6 
i| 6/8 v 
1 || elie 
ba) Shed 
sh| 6 
ols | i 





Ref. 


B92, 401 


B102, 293 


-|B10, 435 


B102, 294 
B10?2, 297 
B102, 292 
B102, 293 


B102, 293 
B102, 294 


B102, 294 


B102, 297 











B10, 508 


B9, 623 


B91, 258 
B102, 174 


B10?2, 178 
B102, 178 
B10, 294 
B9, 629 

H32, 681 


B92, 409 


B9, 615 


B91, 256 
B91, 257 
B4!, 256 
B91, 256 
B91, 256 
B91, 246 
B9?, 402 
B92, 402 
B92, 402 
B91, 247 
B92, 402 
B92, 403 
B92, 403 


B92, 404 
B92, 404 


B92, 404 


Am 70, 
2758 


le a ee eee ee eee ene — Ee Ee 
For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 







































































, Solubility 
Mol Crystalline ave ip 
No. Name Synonyms and Formula an * | form, color and °C 3 oc Density np Ref. 
* |specific rotation other 
w | al jeth|ace| bz 
lL a solvents 
+ 
Cinnamic acid 
— |—,a-phenyl-...... see Propenoic acid, 2,3- 
diphenyl-* 
0424 |—,3,4,5-tri- CrHuOs. See c350........... 238.23|/nd P2657 PSOE Sake eee rete che, dese Ne evalane talents Sry) Peace) (omen) (ue A eae) Ke) 3 Am 77, 
methoxy-(trans) 2241 
— |Cinnamic alcohol |see 2-Propen-1l-ol, 3- 
phenyl-* 
— |Cinnamylidene see Propene, 3,3-dichloro- 
chloride 1-phenyl-* 
— |Citraconic acid...|see Maleic acid, methyl- 
e425 |Citral a.......... Geranial LOZ 23 |e ees vere ciekese  etedledsie.ee cere 229760 0.889879 |1.489517 DL) | 00) iO fe ee sail ielcyes exes Bl, 755 
118-92 
CHO 
— = 
a 
426 |Citral b.......... Neral. 1 REY AH-E Tie n DEEG Oreo ties 12020 OD; S839 | L.40002 05. ceils ic 2llio-stssh- heal arte Ieweuaia eh caete BL, 392 
ADA 
CHO 
— |Citramalic acid...|see Succinic acid, 2- 
hydroxy-2-methyl- 
e427 |8-Citraurin....... 432.62 pl (bz-peth) Ey ial (ARP Race RW ba POE Peachy Fa tn Vi: Ga Wao ts a He gait RS oi 
WV | = 
hota ie ANCHO 
AUT 
HO 
0428 [Citric acid. ..... .|2-Hydroxy-1,2,3-propanetri- |192.12}rh (w+1) 153 d 542, |e vivie]...|..-/ehli B3?, 359 
carboxylic acid*. 
HOC(CH2CO2H)2CO2H 
c429 |—,piperazinium HOC(CH:2CO:2H)2CO2H.CsHwN2 =f. ws ee eee ee ee 1) no arbep eee ae Bete Pe ie cree 1M Tf 1a cole als aarp ee oo 
salt 278.27 
c430 |—,triamide........ Citramide. Citric triamide. 189.17] (w) ZIOA ,° Gs aie oleyeun' crtd <cote: ORI ate si oe SO hk el omte ser eee B3!, 197 
HOC(CH2CON H2)2CON H2 
0431 |—,tribenzyl ester.. .| Benzyl citrate. 462.51lnd (al) pie © Da a ceee REE RN 5 | ete = ee Bde oi loses hLOOS SS B6?, 421 
HOC(CH2CO2C H2CeHs)2CO2C H2CsHs 
20 
0432 |—,triethyl ester... .|Ethyl] citrate. P71 | eR Pn) ep 235.5180 1.18694. 11.4455 14.0] sO} Bal) 2]. .tenwetoaess B32, 370 
HOC(CH:CO2C:Hs)2CO2C2Hs see 
c433 |—.,trimethyl ester. .|Methyl citrate. 234.20 tel (30-00 N2R7a 7 Oo Weadensiailemicices Rte Me Lente esl atic come B32, 370 
HOC(CH2CO2CHs)2CO2CHs 17616 
c434 |—,tripheny]l ester. .| Phenyl citrate. 420.40 nd (al) 1S Sa \OUMR CeO N| PRC Peer ar) Repent as Red Gaul iskiig acdisncheiccee B6, 170 
HOC(CH2CO:2CsHs)2CO2CoHs 
c435 |—,tripropyl ester.. .|Propyl citrate. BLS BGI ccc svepiaacaisteraliohne cae ca Me Ei aes. wats 5 afaaspallt, HE Ta Be Ws: Gell is: 0 cd eens wi arcs te eee Ee 
HOC(CH2CO2CsH7 )2CO2CsH7, 
c436 |—,anhydro- 1,3-Dioxolan-4-one-5,5- 204.13} (w) BOS Uy Sere ck ehh inte Cake oe eee wl &| 5/] vj...lehlv B192, 324 
methylene- diacetic acid. alk s 
HO2CCH2 CH2CO2H 
oO 8 |==0: 
r3) 
0437 |Citrinin.......... CulnuOn era taiiaanrstacis 250.24|ye nd [alp—87 |173—4d |... 2. [e ieee ees [ececeess i} 3] 6|]s]|s |jalks C47,7459 
chl s 
c438 |Citronellal(d)..... d-Rhodinal. 154.25|[e]p+13.09 |......... 207.8%  |0.8573¢ 11.4467 | 8] 8 | 8 |...|...|........-. BL, 803 
CH2:C(CHs) (CH2)sCH(CHs)CH2CHO 
0439 |—(d1),.......00+++.|CHs:C(CHs)(CH:)sCH(CHs)CHiCHO. .....00. seer eleescceess 207-878 0.8535) ROO Te so lcnnd ecco cclinvomts names n coke BL, 805 
154.25 79-8110 
0440 |—(l).. 0.0... ee eee CH2:C(CHs)(CH2)sCH(CHs)CH:CHO [e]Jp—2.5 =|... ee ee 205-6 COTTER BEY ce So [i fc fal fl Pe ee BL, 805 
154,25 
c441 |Citronellol(d)..... d-Rhodinol. 156.27 {a]p —4.17 visas aiatats Ale 244.47 = 10.8590% |1.4572% | SA} mo} ol}... le Bl, 495 
CiH2»0 
0442 |—(dl)...........5. ff VEG 27 ves rutleerte wis) x a rupapend eis aieiela eee 110” 0.85607 RGGER70 |) OF aa ce et ee BL, 495 
10H 200 
6443 |—(I)..02. 00.0 ee dss Glob oO oe tccehm asthenia (56:27 [al — 6:8 alec 113-46 0,859) |1.457618 cil ttecceedt BL, 496 























For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 























Mot, |. Crystalline, " Rolubiity 
No. Name Synonyms and Formula en “| form, color and ee 4 Density Ti ea tmnt: | Ref, 
* Ispecific rotation : d other 
w | al |eth| ace} bz 
= solvents 
- oe ¥ 
Citrulline 
c444 |Citrulline......../a-Amino-5-ureidovaleric acid. |175.19|/pr (aq MeOH) |222 — sf... fe ccc ede eee eee |e Lael ica Mob meres eee v iasso Saahd lest. eka = 
N-5-Carbamylornithine. 20 
6-Ureidonorvaline. fein 8.7 Cw) 
H2NCON H(CH2)sCH (N H2)CO2H 
—=||Givetome: so... .%7 5 see 9-Cycloheptadecen-l- 
one* 
— |Cleve’s acid. .|see 1-Naphthalenesulfonic 
acid, 3-amino-* 
— |Clupanodonic see Docosapentaenoic acid* 
acid 
— |Cocaethyline..... see Ecgonine benzoate, 
ethyl ester 
e445 |\Cocaine(d).......|CvHaNOs... .|303.36) mel pr (eth) PW | eeatic ches ||P. cacediaedl feonercecie 5 Ck |x ceca [c,-ono)l focal Sed ol brace lenin g goraoco B222, 150 
[a]p +15.8 
(chl, p=10) 
0446 |—(dl)............./CrHaNOs.......... .|303.36|rh bipym pr TOO Giikwresyic aa altace aie anon etree’ ijv chl v B222, 156 
(peth) lig v 
OFS —— (Dian cu se pace ee a OHELAIN Olio nbae cus sera es .|303.36] mel pr (al) 98 BUDY Poe atenoaed 1.5022 | sh] y s |chl v B222, 151 
20 75-90 C8: 8 
[alp —16.3 rae) 
e448 |—,chromate....... CuHaiN O4.H2CrO4.N20. 439.39)og ye lf Zap A RCORST veel ceoic-ae al loses Fad Meco (ee Ue sa es ae eet B22, 200 
e449 |— hydrochloride(d) |CvHuNO«.HCl............. 339.82)pl (al) UST core Bis este mecca [Anata eee Fg Nia Lea | Poe Poreger| irethinndars Gh B222, 156 
e450 |—,—(1)...........|CrvHaNO« HCl..... .|3839.82)mel pr (al), NOS Perl ecmee cre tera ocdse rose | oan ent aes vis .|chl s B222, 153 
(w+2) 
[alp —69.9 (dil 
al, p=1.3) 
e451 |**Cocaine cinna- |Ecgonine cinnamate methyl |329.40/pr [a]p+2 (al) |68 =e we ee eee nee eee fe ween Aosta eet tare nce 
mate’’(d) | ester. 
CO2CHs 
eee ae 
cHs—NC Y—orcen:ox—_Y 
€452 |\—()... .....--. ~~ =|CisblnOiN. Seec451. 0... .00% 329:40imolipr>mds(bz)i| ted mee i||featecie seal sketscuxe-t oral llecateupin nee iit s | s \chls B222, 154 
[elp —4.7 Hee 
(chl, e=10) 
e453 |\Coclaurine....... | eesnt 285.33)pl (al) Z20—V,  Ueiscctsestare seat |e chiee Pee al peg logmneieuans 6 |vhl...| sh] i |chl 6 C47, 
C= ene: van 
[aj —17.01 
GAOT 
CH30 OH 
e454 |\Codamine........ 343.43/pr (bz) QB Fak JV egabead cone cal sal eRe eee ears shil v .{ehl v B21, 184 
N—CH3 
62a 
mS 
Ney OCH3 
ie eS 
CH30 OH 
0455 |Codeine..........|Morphine 3-methyl ether. 299.37|rh oct (eth or |157-8.5 |250" 12325 al ear sh | v s |chls B27?2, 137 
ti 
CisHuNOs CS) tas O8 
— 137.8 
e456 |—,hydrate........ CisHeiNOz.HeO). gs ea BL SOITHIOCE (iv AOr Ad) amarante: neereeeetsies BU Wirctaeates é}\v v|s |chl v B27?2, 137 
lalp — 136 
(al, c= 2.8) 
0457 |—,hydrochloride. . .|CisHaNOsz.HCl.2H20....... .|371.86|/nd ASE? EGY Eoedecs on|lPomenecallanemes 3: SF let | Bets lleinellpatollatscgasoc B27?2, 143 
(w) 
c458 |—,phosphate...... CisHaNO3.H2PO4.14H20.. . . .|424.39/If or pr (dil al) |220-35d |.....-.--J..- 2 eee feee eee v | s* chl s B272, 144 
e459 |—,sulfate......... (CisHa1NOs)2.H2S04.5H20. . . .|786.90|pr fev =100;918| 278) (anh) |e poe tell eects cs 3 s | 6 chl i B272, 144 
(w, p=3) 
c460 |8-Codeine........ Neopine. 299.37|nd (peth) 1 ar Gri Re eect nee Ite eee in IC ParaeN ods: 6/8 a |\MeOH Vv |iccases 
—— chl v 
S a}p —28 (chl) : 
eat {e}p ( lig 6 
~ 
Orel) 
Ss 
ie ae a 
HO OCH3 


















































For explanations, symbols and abbreviations see beginning of table. 
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Crvstalll Solubility 
Mol. Tre be m.p. b.p. ' ee ee een pe ee — Ref 
No. Name Synonyms and Formula 4 form, color and oC oC Density np ° 
Mae specific rotation Blea leer ate line other 
lL. | | i solvents 
Codeine 
c461 |Codeine, dihydro-|Dihydroneopine. Paracodin. |301.39|[a]p +146.4 110-2 DAs PLT Oe Pea Pera PENS le oll - eS B272, 103 
ya 
oe A 
ite 
462 |Colchiceine...... Bees yHcocns 385.40|ye nd 757 || agar 24) Merce acet 8|/v|i|...|..-lehlv B14?, 190 
AC [a]p —25.6 
CH30 sce 
oem 
0463 |Colchicine(l)..... pana Bee cette in. ee 399;43l\ye pl. (wd) [L657 ee doc oleae esecla noe cess s|s|s]|...| 8 Ichls B14?, 191 
[a|'p°—121 | (anh) MeOH s 
(chl) 
0464 |Colchicinic acid, |C##0— \. 343.37|[a]p — 220 15 —T8 wv ||| Pea de ered eee S21) ALS edidee eee eee Am 75, 
trimethyl- cH0— ‘ 5292 
fic O_ —o 
OH 
—|a-Collidine....... see Pyridine, 4-ethyl-2- 
methyl- 
— |6-Collidine....... see Pyridine, 3-ethyl-4- 
methyl- 
— |y7-Collidine....... see Pyridine, 2,4,6-tri- 
methyl- 
— |Comenic acid. . . .|see 4-Pyrone-2-carborylic 
acid, 5-hydroxy- 
c465 |Conessine........ Neriine. Wrightine. 356.58 pl or nd (ace) |125-6 165=TO-2 |he.das « eels cise ate Oy sa-ederebiere. || oe sla a C28, 
CuHwN2 [a]? +25.3 5073 
c466 |Congo red........ G96:66\pW Fo  ditisbiesy olla eer un poe ol aes le 30 B ptr se B262, 222 
os NH 
Giang Oe One 
| | 
BO3Na 802Na 
0467 |Conhydrine...... a-Hydroxyconiine. 2(a- 143.23 lf (eth) 120.6 MEL lets srsbrelsa argiets oF OD) Via sl <they ces eeu B21, 11 
Hydroxy propyl)-piperidine. [lp +7.10 
CsHuNO. (al, p=5) 
c467! |—(dl) (lower m.p.)..|CsHi7NO..... 0.00.00. 00 eee 143.23'nd (peth) 69-70 BUD” | [ie dente os te neate noe aay a fica. gl (Ree ah! forever oe B21?, 12 
04672 |—(dl) (higher m.p.).|CsHvNO...............05. 143.23 nd (eth) 98-9 MN Wtus eae c deeb ae ie a Si ae Row Re Wee res ie! 
c468 |a-Coniceine(d). .. .|2-Methylconidine 125.21|{a]p +18.4 ~16 158m = 0.801" |... TS ere Pee Par aetna. B20, 152 
aoe (al, c=2) 
Gia 
N CHs 
0469 |—(inactire)........ CsHuN. See c468........... 125 2U i ccasatarini eee 47-9 156-9  |0.800"" |........ 5 5 ee eae B20, 151 
4 
c470 |8-Coniceine(d)....|2-Propenylpiperidine......... 125.21)nd [alp +49.9 $6.5-0:0. 1168-09 9 feestas she cocaine. 6| s/s Sica bois B20, 146 
——cCHcncHs 
Keni 
0471 |—(dl)............++/CaHuwN. See c470........... 125.22)/nd 18 ae 0.8716" sapere) bbe Ae ea Fea ies beanie) Ye 
C472 |= (1)... eet eens |\CoHuN. See 0470........0. 125.22\nd [aJp—50.5 |41 168.5--97% 0.8520" rus stuts 5 8 Alle sec paeeccne B20, 146 
0473 |y-Coniceine....../CsHuN..........0cceceeeee LD kal iice ters taux pacacss ceils anveretees 173-4700 0.87207 1.460718 OB ice cals eie's banca pistes a 
76.8% 
— |éConiceine....... see Piperolidine 
c474 |«-Coniceine(d) ... .|d-2-Methylconidine. 125,92\[alpt67.4  |ecse. «ssn 151.5-4.0 |0.8856) |........ | oes ecleel peeine os coe Oe 
Geet 
Stereoisomer of c468 
Rad 


For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline ey b Solubility 
No. Name Synonyms and Formula =a form, color and BER a Density ny Ts Cs«Cé#iRR =z. 
* |specifie rotation ; other 
w | al jeth| ace} bz 
poe) geet ee 8 a i solvents 
e-Coniceine 
CATON (Gl) ante e en es aes CaHuN. See c474........... 125.22]... .. HEGEL ClORSBOY |. ere AN SE elas ee ene 
0476 |—(1)......... .|CsHisN. See 0474 .|125.22|[a]p — 41.6 W1S0e8:6 \O.88424 01)... tw 
0477 |Conidendrin. ..../Tsugalactone. Tsugaresinol. | 356.37 [a]p —53.7 PERG ladies uirerecrerlee te sternly ala ante PA AE rl |S S| | ere ae ae 
CoH »0s (acé, 2.1296) 
— |Conidine, 2- see a-Coniceine 
methyl- 
c478 |Conidine, 3- 18 16 
CH . = e 
methyl-(d) O yp 125.22)[a]p +16 151-4 ORV e [pgonanue . |B20, 153 
Sai 
e479 |—,—(dl).......... CsHisN. See 478... (225.220 eee, php ereo Ved || Sek gee AME S886 la. ee 5|s|s .|B20, 153 
0480 |—,—(2).... 0.26... CsHisN. See 0478...........|125.22|fo}¥ —17.1 143-5 Be lO:SSB6 os lhnecseneer cee . | B20, 153 
— \Coniferaldehyde. .|see Cinnamaldehyde, 4- 
hydroxy-3-methoxy- 
e481 |Coniferin........ CisHieOs.. ................./842.35)/nd (w+2) 185 (anki, cocp he alee ccatlnen eons stl 6] i .|B31, 221 
[a]p — 66.9 
(w, c=6) 
c482 |Coniferyl alcohol. a 180.21)pr 73-4 GR abe esters cxwellusoeecataa hi) sig .jalk s B62, 1093 
cwso—¢_—cu:cucnz0n 
e483 |Coniine(d)........ }Conicine 127.23|[a]p +15.6 —2.5 16870 0.8430, |1.451229| 6 | © | « s |chl 6 B202, 61 
SoG 
Ce 
e484 |—(dl). .|CsHuN. See e483 .......... 1D FDS Vrcceasoh kycrtncre cartel Beet soe 166-7745 =|0.844729 |1.458115 6 .|008 8 B202, 62 
59-6317 
ose ee ee ee CsHuN. See c483.......... 127-23 l[axln =o hee eee 1667 |0.845, |........ 5} v .|oos s B202, 62 
¢486 |— hydrobromide(d)|CsHuN.HBr. See c483...... 208.15) pr DU Tice. 2 ee, cae lise cues pallies micas Valves lateralis a1 OOS: ve B20, 112 
e487 |— hydrochloride(d) |CsHizN.HCl. See c483...... 163.69/orh (w) 2910 | PR eee ee at tre at llc aetse oy viv] 6] 6 .|ehl s B202, 61 
[a]p+10.1 
(liq NHs. 
c=8) 
CA ere OD) ate CsHuN.HCl. See c483...... .|163.69)nd (al-eth) D156 Meme |b pote tec acellleactevetescoa sense Vill) By) Oller alll oeepeleneers os Mens B201, 31 
GC) SS aie ron oo CsHuN.HCl. See c483...... 163.69/nd D201. i lev tsieceye recs | esbocs ere aes Make aa sFal ae tel tras [Bev eeueromee ric B20, 118 
c490 |—,picrate(d)....... CsHuN.CeHsN;07. See c483 . .|356.33|ye pr (w) 7 Ln | Serre certs | Im. gree crera eeieeeas BPs alla eee c (ocr | Reema eae B20, 112 
CAD ere eee CsHizN.CeHsN:07. See 0483 . .|356.33).............. 1 IL gl erie ea ng MRNAS 9 = Aiea | aot lee lis keel cael ence |raheccsin eve B202, 62 
0492 |—,N-methyl-(d). .|CosHiwN. See c483.......... Ua AREY I gece ene 173-4 0.8318% /|1.453815 | 6 | s OS'S) a. |aeensete 
0493 |Conquinamine.. .|CisHaN2O2................ 312.40 \ye tet r 12S sR Ieee, RI. os. call bepetes cea 6|/s]s Albi ave ee wile teetets 
[ap +200(al) 
— |Conyrine.........|see Pyridine, 2-propyl- 
e{06\Gopacne.......-- cH 20434 tale 1s (3 Meulaseneees 246-51 |0.9077" |1.4804” | i s|s|...jaas B52, 349 
as S—cns 119-201 lig s 
See 
C3H, 
0497 |Coproergostane . .| Pseudoergostane. 386.68)nd (ace) C4 we we W jlhvstannoie Ti eeische cen i s |s'|.../chls El4s, 
¢ as 1439 
ai “A Cz y [a]p +25.3 
Ct cae he on 
c498 |Coprostane....... Pseudocholestane. 372.65\orh nd (al, ace |72 Jo.912%"" |1.4884% | i | 3) v .|ehl v El4s, 
wide yy. Cer aiaed pass 1431 
bee piieal mse [alp +25.5 
ee con 
¢499 /3-(8)-Coprostanol .|Coprosterol. Strecorin. 388.65|nd (MeOH) OS ee mem these tracey ea lease tect Pen cacy. 77, Ta eval’ v |chl v El4s, 
CxHusO [aly +28 (chl) MeOH 6 1704 
Cre | eee ss Ee 


For explanations, symbols and abbreviations see beginning of table. 
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Ay Crystalline c R Solubility 
No. Name Synonyms and Formula tig form, color and Sh ane Density np coe es Ref. 
specific rotation Sealer lana ine other 
| | solvents 
Coprostenol 
c500 |Coprostenol...... Allocholesterol. 386.67\nd (eth) 192- eke AER eel eee i|s}|vfvlv  {chlv E14, 37 
=e 43.7 
re Li [alp + 
i ¥ b 
Aer saa hie 
LE N 
HO 
501 |Coprostenone. .. .|A‘-Cholesten-3-one. 384.65] (MeOH) Sia oie NER ey ar ree A ee ae a |v v jlig v E14, 120 
SS [e]p +88.6 
| ligt hl 
Con i [hola | 
a7 
oO 
— |Coprosterol......|see Coprostanol 
c502 |Coronene........|Hexabenzobenzene. 300.34\ye nd (bz) 438-40 S250 wae Wet oc octal oc kee 8 lacce eee elk eee 
N 
\S \y 4 
CEV 
c503 |Corticosterone. . .|11,21-Dihydroprogesterone. |346.45|nd (al+?), 180-22 Ae een WMactrcrio cs Wnt etreee i mbt boca |hoyhars| fo bes Iarecs Nacrnia Rector) kon abc 
CaH00« pl (ace) 190.1 
[aly +223 
(al) 
c504 |—,11-dehydro-... © 344.43|pr (ace-w, al, [177-9 Gisth. PL Bilbao cere een oe i-}<8 1 Ha fal | ARR SES yen El4s, 
ZA | ~cocw0H 
\ “a | a ee or ace-eth) vac 2972 
¢ On [aJp +258 
VN (al) 
505 |—,17-hydroxy-. . .|Cortisol. Hydrocortisone. 362.45|pl (al or PaO Nee econ Alige care cel lessee 2 dh) gh }...|...|...|diox s El4s, 
CxH200s i-PrOH) aas 2868 
[alp +167 (al) 
— |Cortisol.......... see Corticosterone, 
17-hydroxy- 
506 | Certisone. ...... .|17-hydroxy-11-dehydro- 360.43|rhd nd (al) QU Bilt i| vj |v] 4 {chi 4, El4s, 
corticosterone. C2H28Os. [oel’® +209 (al) pose Vv 2977 
c507 |—,21-acetate...... CuHaOst Mine sedation ae AOD AT eit eMac 240 = Bie epalll eeesce oe eee Ue eve Ree eat ee 2 ae Bee aetna [cheo.a7.c 
c508 |Corybulbine(d).. .|Corydalis-G. 355.42\/nd (al) by bP ese eeccine © i| 6] 6 s* |chl s B212, 200 
3-Hydroxy-13-methyl- 20 HCl s 
2,9,10-trimethoxyberbine. [aly +508 
: (chl, c=1.4) 
Cor eS 
Ho—¢ 
Sa ae 
CHO CHs 
509 |—(dl).........--+.|CnHsNOu. See c508......... 355.42| (chl-al) 2209-0. Wee te onl teen tee eae fg FRE ARC Hl ere sb lca B21, 217 
0510 |Corycavamine. .. . cHs 367.40|pr (eth) VG | ener anne eine Fer Hr |e, Rigs or, ro) B27?, 621 
f=™ O—CH2 
py S%* > ye | {e]p +166.6 
oN — 
cHre—Oo7 of , (chl, ¢c = 2.2) 
CHs 
511 |Corycavine....... CHs 367.40 orh pl (al) SIR PR ornee orale desea 5] v .|chl B27?, 621 
iT a pen PENA OES eatin rete ts ee uale Ww onee aint oe ae 
= —/, 
oF 7K _| 
cHz—o” ea = 
¢512 |Corydaldine. ... . .|CHs0~ 7“ 207.28|mol pr'(worali175 With eect ele es ensly csc on s|s|s ol -geetfthim Ses, : 
CH30— coh ligi 
I 
fo) 
0513 |\Corydaline(d)..... CxHaNOu .|369.46]pr (al) 186-9 pF diliosavn ea cmlgeae es cen ae eee i|s‘/s 8 |chls B21, 200 
[aly +311 CS: s 
0514 |\—(dl)...........+..«|C2sHeNOu. . . 369.46] (al) NSB Ge pas, sisal tae cagete gl fhe ae alee et rate el ote aa lad ore eal eee nce B212, 200 
e515 |—(meso, d)........|CxxHaNOu. .. .|369.46]pr (eth) 1B ae Oo (ete eae (eee Ree | hh At pits | ees) Kore oi Reeereal (ens keel Sacer creer B21), 257 
[a]p +180 
(chl, ¢ =3) 
516 |—(mesco,dl)........|C22xH2NOu........... -|369.46] (al) POR S4 > tere ciagieya alllaceterties Ut url Reseecease, Alsace le sealed a racet] teal ae -2| |ee B21, 200 
e517 |—(mesco,l)......... CuHaNOu.......... PES eae 3 369.46) pr (eth) LBS SG?  Seiscarceeeraliresickuecta | Meee eae .| B21, 257 
{a]p —181 
(chl, e=3) 
For explanations, symbols and abbreviations see beginning of table. 
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; Mol Crystalline e b Solubility 
No. Name Synonyms and Formula t * | form, color and ae ae Density Diy Sp Se eae ee 
MAE specific rotation Cc C other 
w | al |eth| ace] bz 
4 eat | a solvents | 
Corynantheine 
e518 |Corynantheine(§)|Co2H2sNoOu..........-. .|884.48] [a}p +28.5 165-6 .|C47,6601 
(MeOH, 
c=1.0) | 
— |Corynine.........|see Yohimbine 
c519 |\Cotarnine........ Ae 237.26\nd (bs), (eth) \h82—8d) lec ena e walle oes 6|s|s s |chls B27?2, 543 
Cees NaxCO: 8 
ENGNG NH.OHs 
lest NaOH i 
OH OCHs 
e520 |—,chloride....... .|Stypticin. ZUL Talo wronna (Sle OHAGT 9 Nh wrucetecnemel cans athens vert eran Bal Bele csellit celine Slate epg omits B27!, 456 
CyHuClNOs;.2H20 AcOEt) 
e521 |—,O(hydrogen CyHuNOs.02CCsHiCOeH. 385.38\ye A ee Neth a eee areca a eecrniberes Goa rencal lin) scniseeset lacunar eee eas B27, 476 
phthalate) See 0519 
e522 |—,O-phthalate..... Styptol. 604.62\ye SOB 2 Nie atelier cen oc 8 .|B27, 476 
(C12HiaN Os) 2.CeHa(CO2)2. 
See c519 
Rn |: ee see Benzophenone, 2,6-di- 
hydroxy-4-methoxy- 
¢523 |Coumalic acid... .|a-Pyrone-5-carboxylic acid. |140.10|pr (MeOH) QO5=1O8d ZB T  ee g ce oll enna secs 6 || 6 || 6 8] 2 Vehl a B18?, 326 
“4 aas 
jo—(C ‘)—co2H 
0524 |Coumaran....... 2.3-Dihydrobenzofuran. 130215 |e een ey cats —21.5 |188-9 1.0587 |1.5426% | i | s | 8 .|chl s B17!, 22 
Dihydrocoumarone. 764 CS: s 
OO 
° 
c525 |3-Coumaranone. . = 136.15)red nd (on 102 VRQ Rater laces eaesl| stetste aaciens 6 8 |lig 6 B172, 126 
Sim standing) 
~~ 
fo) 
— |Coumaric acid. . .|see Cinnamic acid, hydroxy- 
— |o-Coumaric acid, |see Coumarin 
lactone 
— |Coumarilic acid. .|see Coumarone- 
2-carboxylic acid 
e526 |Coumarin....... o-Coumaric acid lactone. 146.14|/rhd pym (eth) /71 301.727 |0.935; |........ all ete -|Py v B17?, 357 
Coumarinic lactone. chil: 
5 4 
ieee 
tas 
‘i Sac DX 
527 |\—,6-chloro-..... .|C9HsO2C). See c526......... .|180.59/nd (al) ROS WO We Soc erce eeclcton tn tae create .-| VA] val...) 8 1CS2v B17?, 359 
e528 |—,7-diethyl- CuHwNOs. See c526........ .|231.30} (al), (b%-lig) SOs (al)o DNase eer cell Sere me all seers ON Sale ees ole OOS B18, 612 
amino-4-methyl- 135 (bz- 
lig) 
c529 |—,3,4-dihydro-...|Hydrocoumarin. Melilotic 148.15|If 25 272 1.16918 /1.549518 | i | 5 | 6 .|chl s B17’, 334 
lactone. Melilotol. 14518 
CoHsOx. See c526 
530 |—,7,8-dihydroxy-.|Daphnetin. 178.14|yesh (dil al) 261-3 SUD 6 a gece ve SIR, sh | sh) 6 6 |chl 6 B18?, 69 
CoHeO.. See c526 CS: 6 
e531 |—,6,7-dihydroxy-.|Aesculetin. Esculetin. 178.14|nd (aat+lw), |276 Bubs | “loses leaner 6} s*| 5] 3s .jalk, chls /|B18?, 68 
CoHeOu. See c526 If (sub) AcOEt s 
e532 |—,5,7-dihydroxy- |CioHsOu. See c526........... 192.1-7ind'" (al), If (aa) |282—40 hw ae. | ete 8 6 |v] 6 6 jalk v, B18), 351 
4-methyl- chl 6 
¢533 |—,6,7-dihydroxy- |4-Methylesculetin. 192.17 |ye ndi(dil’al)) \269=70) ie. sepa a hone | eee sh | sh|...]...].../aas* B18!, 351 
4-methyl- CioHsO1. See c526 
0534 |—,7,8-dihydroxy- |4-~-Methyldaphnetin. 192:17ind Cw), pr AlO285. 9) COUPE Ariane aes nee cas DS Fe (CA cal (ee ee B18), 352 
4-methyl- CioHsO4. See 0526 
c534}| — 7,8-dihydroxy- |Fraxetin. 208.16|pl (al) PIS 2 “iva eR na dhateeanet eter OH ee lknedlloadilsoscove de: B182, 152 
6-methoxy- CiHsOs. See e536 sh 
0535 |—,5,7-dimethoxy-|Limettin. CuHioO«. See e526. .|206.19|pr or nd (al) 147.5 OOS les casters altcersic a ome dive | ij v chl v lig 6 |B18!,348 
c536 |—,7-ethoxy- Maraniol. Ci2Hi203. See c526 .|204.22|wh USHA iS aeaheecRecolliceeactate » ct tagtis Macken i|s Shs ers | exert 
4-methyl- 
0537 |—,4-hydroxy-. ...|Benzotetronic acid. 162.14/nd CHEE Ye BO | Sibeaees Sara 6 I te Monga len evans | NE ia isco |cayeeecerr a = B172, 469 
CoHe6Os. See c526 
e538 |—,6-hydroxy-..... CoHeOs. See c526............ 162.14|nd (dil HCl) |248-50 |......... NOTa wei cc aches Sipiat |e AcOEt s_ |B18', 306 
c539 |—,7-hydroxy-..... Umbelliferone. 162.14|nd (w) 225-8 BUDO | Whedon im snc eeeeeeeee 5h | 0 | 0 chl © B18, 16 
CoH60s. See c526 aa © 
e540 |—,8-hydroxy-..... CoHeOs. See c526............|162.14]nd (dil al) 280-5 WOR ale enelS ae sh| s | i i |chliaas |B18',307 
e541 |—,7-hydroxy- Chrysatropic acid. Gelseminic|192.16/nd or pr OXY. HA aspen ©, sete] |e SRC (ay coisa 6 | s*| 6 i |chls B18?, 68 
6-methoxy- acid. Scopoletin. C82 i 
CioHsOu. See 0526 aa s* 
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For explanations, symbols and abbreviations see beginning of table. 
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No. 





0542 


0543 


0544 
0545 
0545! 
0546 


0547 


0548 


0552 


0553 


0554 


0557 








Name 


Coumarin 

—,7T-hydroxy- 
4-methyl- 

—,4-hydroxy-3(1-. 








phenyl-3-oxo- 
butyl)- 


—,3-methyl-..... 
—,4-methyl- 
—,7-methoxy-.... 
—,6,7,8-tri- 
methoxy- 
3-Coumarin- 
carboxylic acid 


2-Coumarone- 
carboxylic acid 


—,ethyl ester...... 


—,3-methyl- 
Coumary! alcohol 


Coumestrol 


—,diacetate....... 


Creatine......... 


Creatinine....... 


Croceic acid...... 


Crocetin (trans) 


Crocic acid 
Croconic acid... . 


Crotonaldehyde. . 
Crotonic acid..... 
Crotyl alcohol... . 





Cryptopine....... 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 








Synonyms and Formula 


4-Methylumbelliferone. 
CioHsOs. See 0526 





Warfarin. 
OH CH2COCH 3 
! Ze 
OKs 
SASS 
ee, 


CioHsO2. See c526........... 

CioHsO2. See c526........... 

Herniarin. CioHsOs. See c526 . 

Fraxetin dimethyl ether. 
Ci2Hi20s. See c526 


Coumarilic acid. 


CioHsOs. See c548........... 

see 2-Propen-1-ol, 
3(hydroxyphenyl)- 

3,9-Dihydroxy-6H-benzofuro- 
(3,2-c] [1]-benzopyran-6-one. 


CisHi207. See 0551 


(a-Methylguanido) acetic acid. 


NH2C(:NH)N(CHs)CH2CO:H 


1-Methylglycocyamidine. 


a 4 
N 

VN IS 

oO CHy 

see Toluene, hydroxy- 

see Toluene, 4-hydroxy- 
3-methoxy- 

seeToluene, 2,4-dihydroxy- 

see Benzoic acid, 2-hydroxy- 
3-methyl- 

see 1-Naphthalenesulfonic 
acid, 7-hydroxy- 

Seo Oavratcstacary nate said a eb phe 


see Croconic acid 
Corcic acid. 

o— =O 
Ue 
° | oO 
OH 


H 


see 2-Butenal* 

see 2-Butenoic acid* 

see 2-Buten-l-ol* 

see Benzoic acid, 3(1-semi- 
carbazido)-, amide 


CeEEAN Qi se aen-o sis suchas aa wre 6 














For explanations, symbols and abbreviations see beginning of table. 


Crystalline an 
form, color and Bae 
5 3 Cc 
specific rotation 
nd (al) 185-6 
B08;32)\ nantes circu ekene 157-61 
160.16/rh bipym (al) /91 
160.16}nd (w), pr (bz) |83-4 
176.17\lf 117 
236.22|rh bipym pl 103-4 
(dil al) 
190.15}nd (w or bz) 190 
162.14/nd (w) 192-3 
19Oi20)\ . clereerieretow crn 30-1 
176.17|nd (dil al) 188-9 
268.21|gy micr rods 385d 
352.29) pl 234 
131.14/mcl pr (w+1) |303 
113.12 rh pr (w+2) 260d 
328.41/brick red rh 285d 
(Ac:0) 
142.07|/pa ye nd eff 100 
sub 
369.42|pr or pl (bz) [220-1 





C-262 





b.p. ; 
°C Density 
290 5k Merete. 
90-1009? |........ 
B10-p2du liners 
274760 1.1656" 
161% 
ren ee. 1.3157 








np 







1.564276 


















































Solubility 
Ref. 
other 
w | al Jeth| ace} bz Bivents 
ois | 8 .|aa 8 B18?, 19 
i|s 8 dioxe, © iat 
| 6 ..|aq KOH i |B17?, 362 
8 s |alk s* B17?, 362 
i UE Ya (eae (P| | eer manere Were iapn eerie o> 
rN WES IS Oe eas Iaseione ses B18?, 152 
shia | i i jalks B18?, 336 
ligi 
| s .|CS2, chl 6 |B18?, 276 
SAD DOR Ae B18!, 442 
BA Mais alae af eies aisha ete egaOe 
ode Eh MP En’ en greene AR ese 
REPENS 9-0'louyenss mercies Am80, 
4381 
a Ee ie Nee Res ess Bree 35, B4?, 796 
re (RS) ES Fe ae |e ee ee B24?, 128 
6] 8 Py s B30, 106 
oos 6 
NaOH v 
Vi Bilan Ih chas ahem cet e- B82, 532 
CR la 3h ie 6 |chlsaas |B27?,578 











No. 


0558 


e559 


c563 
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Solubility 
Mol Crystalline b 
Name Synonyms and Formula aH ‘| form, color and rich Ai Density np Ref. 
* Ispecific rotation other 
al |eth|ace| bz 
solvents 
Cryptoxanthin 
Cryptoxanthin. . .|Carioxanthin. 8-Caroten-3-ol. |552.89/garnet red pr |169 Ss |... ce ee feveeee eu deve uence Bia |lh Bialacata lvoe tes tvee | CHL ¥: B30, 93 
Cryptoxanthol. (bz-MeOH) Py v 
CwHssO i 
406 ahd’. +6 lig 6 
(bz) 
Gubebinw cs... cc: KOEN PO lhe Mangacgne pe aaa t Boeasind (alorbxy. LSI 2 9 dicate tamer en allisyaieslers aye TOUTS eh onal salir B19, 470 
[alp — 45.6 
(chl, c= 5) 
Cumaldehyde... .|see Benzaldehyde, 
4-isopropyl- 
Cumene.......... see Benzene, isopropyl-* 
Cumenol.........|seeBenzene, hydroxy- 
(isopropyl)-* 
Cumic acid....... see Benzoic acid, 
4-isopropyl- 
Cumic alcohol... .|see Benzene, 1(hydroxy- 
methyl)-4-isopropyl-* 
m-Cumidic acid. .|see 1,3-Benzenedicarboxylic 
acid, 4,6-dimethyl-* 
Cumidine........ see Benzene, l-amino- 
4-isopropyl-* 
Cuminic acid..... see Benzoic acid, isopropyl- 
Cuminylamine...|see Benzene, l-amino- 
methyl-4-isopropyl-* 
Cupreine......... Hydroxycinchonine. 310.40 pr (eth) NOS (anh) ee whe aceuese tase uceethocecaanyats i |S! |feSulaee| (eon | Chive. B23, 510 
OH oe 
WO [a]p —175.5 
SS er — 
. | 
N 
CH :CH2 
Curarine......... CiHeeN2O.............-... (298.43 1f Ty Di | facconons cali acl ae corte Ieper circa: Fi We rane (ee (eee Weert es cathy maracas or 
GreGurcumenes | Cielo Ba. megs sadisidcokon oe eS ei In caanee ce bce | Ore neetle sole alveelleeclsnalieascason a B52, 402 
Curcumin........ GastoO Bik tsrctess ecios encre na eres 368.39\0r ye pr, rh pr |EBSi 9 esceccasriws fe ciecwet nde ps ore i | 6|...|...|]...jalksligi |B8, 554 
(MeOH) CS: 6 
CurINeG: <)6.5.<505055 see Bebeerine(l) 
Cuscohygrine. . . .|a,a’-Bis(N-methyl-a- DLE BOI le vie micsterain eS piel ile avaye ate 18582 0.9782". Seer pera ste CNL ol real hero Ines leu anc o anche B24, 78 
pyrrolidyl) acetone. 170" 
Cuskhygrine. 
Cirz8HuN2O 
—,hydrate........ CisHuN20.34H20........... 287.40 nd AQ A i feeeree ren ececal|feinyersincenstel lfetsveta insu Fa err eS: ffacavee| |S [loko misyecnternasc B24, 78 
Cusparine........ Gage NO acters olate ns heres 307.35 nd (lig) OQ sane apcraral eustestraraas ies sere nent ...| s | s | v | v Jehl v lig 6 |B27, 483 
Cyamelide....... sym-Trioxanetriimine. 129.08jamor pw Ssid........ ss d TORY ase Oe Relies etal assre)| eters [OOS B3, 35 
HN ; NHsOH 6 
NSA con sulf 8 
— 
° Y=ne 
=o 
4 
HN 
Cyanacetamide...|see Malonic acid, mono- 
amide mononitrile 
Cyanamide....... Carbamic acid nitrile. Car- | 42.04|nd 44 140” 1.0720; |1.44188 | v | v | s |...| 8 |chls B3, 76 
bamonitrile. Carbodiimide. CS2 6 
H2NCN 
—,benzyl-........ Ces CHaNHON ac ins tears. 132.17|pl (eth) 0 ea See cyaieennl ae aneionsol eraconma re |r| Pa ells Sesl bbl oc Sooo cc B12, , 
1051 
—,diallyl-........ (CH2:CHCH2)2NCN........ TOS T mer eerie (toe VAO=5908 Ot etc |iniraeyeeee 1 |e lbevles <8 J008'8 B42, 666 
959 
—,dibutyl-....... (CREAN ON qnuvemeneneane DUR EDT IIe aa retary toe oneal se esene eNO S79 1100:6 eee ill ae tities Bloc eats |becea| eee OOSIS! B42, 635 
146-514 
—,diethyl-....... N-Cyanodiethylamine. OSMI5 | MEL beer cl lieaneneten 1907 |o,g54% |1.41268 | i | s | |...|.../HCld  |B4, 121 
(C2Hs)2NCN 6810 
—,dimethyl-..... N-Cyanodimethylamine. OLOGD rosea nrerrspatcesrstacanel ines sven char sh ete T6S257009 eevee Ail Sere ch ye al cell | elit laeiallapsBoucice: B42, 474 
(CHa)2NCN 6815 
—,diphenyl-...... N-cyanodiphenylamine. 194.23|pr (al) 73-4 DS AOU. ices fac eceteritnl| oe usiceress ta i |s|...|...]...]MeOH s* |B7, 430 
(CeHs)2NCN lig s 
— methyl (1- N-methyl-N-cyano-a- 182: 28ivesh .) We Peis ae ae, VSO=OTES ME ose lle evans stims hago: P8218 «|e. sil oun leealceuccrei B122, 697 
naphthy])- naphthylamine. 
CwH GN (CHs)CN 









































ee ee oe a 
For explanations, symbols and abbreviations see beginning of table. 
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¢579 


c580 


e581! 


0582 


0583 


0584 
0585 


c586 


0589 


c594 


0595 





Name 


Cyanic acid...... 
—,ethyl ester 


Cyanoacetic acid . 
Cyanoacetanilide. 


Cyanogen 


Cyanogen 
bromide 


Cyanogen 
chloride 


Cyanogen iodide. . 
Cyanogen sulfide. 


Cyanuric acid.... 


—,triamide 
—,tribenzyl ester... 


—,trichloride 


Cyanurotriamide. 

Cyclamen 
aldehyde 

Cyclobarbital 


Cyclobutane*.... 


—,ethyl*- 


—,methyl-* 


— octafluoro-*.. . 


Cyclobutane- 
carboxylic acid* 


1,1-Cyclobutane- 
dicarboxylic 
acid* 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Solubilit; 
Crystalline beh M 


No. 


Synonyms and Formula 


Carbanilonitrile. Cyananilide. 
N-Cyanoaniline. 
CesHsNHCN.4$H20 


Carbonimid. Isocyanic acid. 
HOCN 


C2HsOCN 


see Malonic acid, mononitrile 
see Malonic acid, monoamide 
mononitrile, N-phenyl- 


Oxalic acid dinitrile. NCCN.. 


Bromine cyanide. BrCN 


Chlorine cyanide. CICN..... 


Iodine cyadine. ICN 

Cyanogen thiocyanate. 
S(CN)2 

2,4,6-Triazinetriol*. Tricyanic 
acid. Trihydroxycyanidine. 


OH 
NaN 
Ho—( iN . 2820 
Nn 
OH 


see Melamine. 

Benzyl cyanurate. 
CuHaNsOs. See c586 

Cyanuric chloride. Trichloro- 
8-triazine*. Trichlorocya- 
nidine. Tricyanogen chloride. 


cl 


ee 
cl—¢ aN: 
ie 

cl 


Trithiocyanuric acid. 


SH 
na 
Teal 


8H 


see Melamine 

see Propanal, 3(4-isopropyl- 
phenyl) -2-methyl-* 

see Barbituric acid, 
5(1-cyclohexenyl)-5-ethyl- 


Tetramethylene 


ie 


CoH. See c590 
CoH. See c590 


Perfluorocyclobutane. 
CiFs. See c590 


Tetramethylenecarboxylic 
acid. 


ee 








eo form, color and cai na Density mp (ead 2 oe 
specific rotation Srllcallethiece ibe other 
solvents 
127.15\1f (aa, dil KOH)|47(+-84w)} co elec ren |u ae weaele Shy pe hey’ -|KOH s 
43.03|gas -—79 <0 1.1406 Sri ture 8 s s |chls 
to —81 (hq) aas 
ALOB| hea sraetee telnet 162d O80, Ulearsses Thilo. | Soe ee lll | Ded oot ee 
52.04|gas 9440) lea Oah1g7t0. eet ne 0.9537," 5 | sa | 8 
105.93/nd 52 61:4705 2.015 ane eee Sah Sal eSiale. esl ee | eee 
GE 9 ee cree —6.9 TPH bltscyee | easter | | hg = | ta 
152.94|nd (al) 146-7 sub >45 12:50 |). eens Bless (MEH | cies Hees cee 
84.10)rh pl 60 gab BO-4O so ec ccicloe eee s|/s|s 
129.08]mel (w+2) d d 17680" |e Ee 6/6] i|i | i |ehli 
aai 
399.43|nd (al) 157 320 Late Remar | Pe eee PEED |S) ER nae ec hea 
| 
184.43) (eth or bz) 145 POOH ThE NE cc os hoe ase ON ee ens oe) ees eee os 
177.28)ye pr BOO.” iets gare Selokac anion atacae SON EWS keels eee eee 
BOLO Sexaea sooo —50 13780 10:708; . |L.aecor. aly pcoalae lacaleeeene meee 
Sai Glineaaaee cent k —143.2  |72.5%4 0.7284 | 1.400420 
OAS ers tou: ae Ber yee 39-42 0.69319 |1.3836% | i | © | 
20004 paiee nad etter: —40.7 — 4764 LOG ra | entre Sale alsomien sees 
LOOM Meh asec ear = 190784 1.04707 |1.4400% | 5] ]o]...]...]........., 
74-52 
144.13|pr (eth or w) L56.5: COr Ihr cerarectve G|letehes sas, itl vane v 8 s jlig 6 





For explanations, symbols and abbreviations see beginning of table. 
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Ref. 





B12, 368 


. |B22, 511 


B3, 39 


B3, 38 


B3, 41 


.|B3, 180 


B26?, 132 


B26', 76 


B262, 116 


B26, 259 


B5, 17 


.|B5!, 11 


.|BS1, 5 


Am70, 
4090 


B92, 5 


B92, 514 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
































Mol Crystalline b Solubility 
No. Name Synonyms and Formula ae “| form, color and ro a Density np pee se ee (on em Ref. 
* Ispecific rotation other 
w | al |eth|ace| bz 
solvents 
1,1-Cyclobutanedicarboxylic acid 
c596 |—,diethyl ester®.. .|CioHisO«. See c595........... 200.24|..... 228.5 — 1.04567 1.433026 v . |B92, 514 
9. 5755 
96-88 
0597 |1,2-Cyclobutane- |Ethylenesuccinic acid. 144.12|pl (w), pr (bz) |137-8 Va Saal ey 5 flig 6 B92, 515 
dicarboxylic 
acid (cis, dl)* | | Soa 
CO2H 
598 |—(trans, d)*...... .|CeHsOu. See c597........... .|144.12][alp +123.3 Ue apres eotcal en pes Ann kameeenmeny lected ln ellen Mtg Pacis wees B92, 515 
(w, c=1.2) 
e599 |—(trans, di)*...... CeHsOx. See c597............]144.12/rh nd (bz) NS OP5=SIlO) | eer cee tential leeewscsastane 8 con HCl 6 |B92, 515 
0600 |—(trans, 1)* ...... .|\CeHsOu. See c597.... .|144.12}nd (HCl) Ct) I) eet ees Oe ee NM ON Ne (ews, [OW a | ee eel ee B92, 515 
{alb — 124.3 
(w, c=0.8) 
e601 |1,3-Cyclobutane- | Hoc. | 144,12|pr (w) JAS 0-S On |\25e ad mel lnchaamine cistern tae Veal MESA ten dlioterall ese eee ees B9, 726 
dicarboxylic 
acid (cis)* CO?2H 
0602 |—(trans)*......... CeHsOu. See c601........... .|144.12|pr (w), nd (gub)|170—-1 BUDL SIE r slsntoie acter: Vi || wal AS alee || cual aeeceieeae care ees B9, 726 
c603 |Cyclobutene*..... Cyclobutylene. AOD ic Bale Pon arctan Gans gases ys 2 03733 mn eee Ve Mech rar ceeae ts B5', 29 
0604 |—,hexafluoro-*.. . | Perfluorocyclobutene. NG 2 OS Niyetetece prarettcreul ony —61.1, 7H 1.60277 1.29820 . |C46, 
CaF s. See c603 — 60.9 7988 
0605 |Cyclocamphane. .|Epicyclene. Isocyclene. 186.24 ioe yak oe oe 117-8 150-178 = 0.794811 |. .0 0... 8 jaa s E13, 
8-Pericyclocamphane. 1044 
“ner 
SS 
0606 |1,6-Cyclo- OH 172.27|(AcOEt, chl) VSS MAS Ae RAR cients here 8 AcOEt 8* |B6?, 753 
decanediol* fs bp chl s* 
ae 
| HO 
0607 |1,6-Cyclo- ° 168.24| (eth) LOO. eo riereperelltetoenn atepeccllts 7 aeneys s*|...|.../aas B72, 540 
decanedione* WA 
wa 
° 
c608 Cyclodecanol*.... oa 156 :27 | eee ee 40-1 148=010:510 1019626 @0)|112402620)) [eee |ererl gel ee ene | Am74, 
on ig 
e609 |Cyclodecanone’*.. ve 154.25)amor pw 28 1OGSFt Ne auc ses 1.480225 8 8 |chl s B72, 36 
ey 
610 |9-Cyclohepts- Civetone. CuHwO.......... 2504 Bids a4 4 cose once 32.5 34278 0.9135, {1.482037 | 3 | 5 6 lies ees B7?, 121 
decen-1l-one* 
611 |Cycloheptane*.. .|Heptamethylene. Suberane. | 98.19|.............. —12 118.48  |0.8109% |1.4449% | i |v] v]...|...]......:... B52, 15 
612 |—,l-aza-*........ Hexamethylenimine. OTS Nit IRAE re 138.0= 0.88417 |1.465428 |. eleven Ih. |, celine soon « B20, 94 
8.2749 
CO 
0613 |—,bromo-*....... Suberyl bromide. 77D reacties crs ore lA eres 101.5 1.28877 |1.4996% | i v .|ehl v BS5?, 15 
CiHuBr. See c611 7512 
c614 |—methyl-*......./CsHis. See c611............. DO rcdeeaw nc tvcemelpoce sen ecerent 133-5479 0.79847" VASO BI rere ert ot ecteral tees | teres lie eusiete rete B52, 20 
0615 |1,2-Cyclo- CoHiwOs. See C611... 22 esas 126.16|ye —40 MOTOR Te See smirk 8 C50, 
heptanedione* 6327 
616 |Cycloheptanol*.. . |Suberol. Suberyl alcohol. 1 TAS10 |e ere cn Be 2 18570 0:0478 1) 114447200 Sia lave iaval teen eee B6?, 16 
CrHuO. See c611 ee MMR ie, dale ae tela iretanarire 
e617 |Cycloheptanone* |Suberone. C7Hi20. See c611.../112.17)............. 0). 020. 178.5— 0.95087. P4608 Saw 8: iets cane ieee mee B7?, 14 
9.5700 
71 












































For explanations, symbols and abbreviations see beginning of table. 
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Solubilit; 
Mol Crystalline - b y 
No. Synonyms and Formula i * | form, color and anf A Density np Ref. 
* |specific rotation other 
ace} bz 
solvents 
Cycloheptasiloxane 
0618 |Cycloheptasil- SEOOD I rs Sactetersndaleters —26 15420 0.9730 1.404020 |...]... Sea feed (iced (aso Seat yoecuti| ie ease 
oxane, tetradeca- 
methyl-* 
CHs CHs 
o—| —si—o— | —si—cus 
CHa 6 
CHs—8i————————_0 
CHa 
0619 |1,3,5-Cyclo- Tropilidene. 92.14|/cubic (at —80) |—79.49 |116-87 |........ 1.5208% | i | 8 | 8 |...| v |chlv B5, 280 
heptatriene* / = 60.5122 
I 
Nez 
c620 |2,4,6-Cyclohepta- |Tropone. TOG:13 | reap tert anes -7 11315 1.005% |1.6070% | © |...| 5 |...| 6 |hexanes |Am 73, 
trien-l-one* 67 84—58 
oe 876 
| =o 
Ne 
3 2 
e621 |—,2-amino-*..... CrHiNO. See c620...........]121.14lye pl LOGHT TO recede echale sticercaals sacar BP aioe... & tens C46, 
7559 
e622 |—,3-bromo-2- C7rHsBrOz. See c620......... 201.03|ye pl or nd SOT=B) Wy. 2n:2-aipieve'alle oer ese lows, syed omte Se ee eae eee rate me, = C49, 
hydroxy-* 2405 
0623 |—,2-hydroxy-*....|Tropolone. C7H6Oz. See e620. .|122.12|nd 51 sub 404 cals) ssh ave alliee atone rars Bis aah ems ee sles }OOR'S Am 74, 
4456 
0624 |—,2-hydroxy- CioH1202. See c620...........|164.21]pa ye (peth) DOD i oiaid wis kro wwe Porchacapece eietles preg te B hes hee al. x) Oo Mige @ C45, 
4-isopropyl-* 2884 
0625 |—,2-hydroxy- CsHsO2. See c620............ 136.15|nd (i 1 a | SEERA S| IRIN [acumen ta ee (ae eS age ey C46, 
4-methyl-* 5035 
c626 |—,2-methoxy-*...|CsHsOz. See c620............|136.15|pa ye nd 41 1 6. ae | Pee creer | pee ce eel Bp ckyalls «ll iS al cera eo eCLGe 
(+47) (+4w) 4521 
c627 |Cycloheptene*... . |Suberene. Suberylene. SOUT tae Nol e NAR Iee Stites 115% = 0.82397 |1.4545" | i | a | s |...|...|.......... BS, 42 
ta: 
Nes 
628 |1,3-Cyclo- 1,2-Dihydrobenzene. 80,13 |b waeet ee oe —98 80.57 10.8405 |1.4153" | i | s |v ]...|...|........../BS52, 79 
hexadiene* Dales 
rae 
6 5 
629 |1,4-Cyclo- 1,4-Dihydrobenzene. BONS | teste kate eee. 85.6  |0.84717 |1.4736 | i | o | |...]...}.......... B52, 80 
hexadiene* 2°93 
1s 
6 5 
0630 |1,3-Cyclo- 1,2-Dibydrotoluene. DA LGM i harsnss ears co, sears sate rctserie we 110.0-10.5 0.83547" 1.4763 2 fh OF A Bas oak Mecas eens B5!, 62 
hexadiene, CrHiw. See c628 
5-methyl-* 
c631 |—,octafluoro-*. . .|CeFs. See c628.............. eG OG is risrcues sien weet oars 63-4 1.6012 ABLE OF oe Ais beach hurd ana ne ontal eens 
0632 |1,4-Cyclo- Cols: Bee 0620 a iciin sis ors staves x ae, OO hae aad G, occu mera Meta aaa see OTB Wy bed. cea 1.31818 Eras mgs havea Os <1 hc eal cava gopuasteaetee J1954, 
hexadiene, 3780 
octafluoro-* 
0633 |1,4-Cyclohexa- 3,6-Dihydrophthalic acid. 168.15}mel pr (w) 153 rains aus Coerenarrae Te abe Cue ticd: ReSScaece 3 B9, 781 
diene-1,2-dicar- 
boxylic acid* oo 
'—CO2H 
0634 |2,4-Cyclohexa- 2,3-Dihydrophthalic acid. 168.15|pr (w or al) MTOR levcroratnqcn edo cuter iliachovertins Pf) ey! COM ect wcllinvs nolan gers B9, 781 
diene-1,2-dicar- 
boxylic acid* (chats 
—co2H 
0635 |2,6-Cyclohexa- 4,5-Dihydrophthalic acid. 168.15|tel RED” oS ioc pe kaha bee losers a S| fre co — a) ae ea ere B9, 782 
diene-1,2-dicar- 
boxylic acid* 008k 
—CO2H 
0636 |2,5-Cyclo- Hexachlorophenol. bE «| aie A iy 106» nawesig Rts ceo] See Ee ee s |CCkhs B7!, 96 
hexadien-l-one, al cl 
hexachloro-* Glance 
=0 
co i NS 
cl cl 




















For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline - b Solubility 
No. Synonyms and Formula on “| form, color and oh oe Density iD ail line ee le icc nn Eel: 
* |specific rotation other 
w | al jeth|ace} bz 
wi | solvents 
Cyclohexane 
637 |Cyclohexane*..... Hexahydrobenzene. SAT GI ee Bech doh a 6.5 81758 0.7791% |1.42665| i | © | o|...|...|........../BS, 21 
Hexamethylene. 
1 
18 
5 3 
4 
e638 |—,acetyl-........ Cyclohexyl methyl ketone. /126.20|..............].....0.-- 179-807 |0.9176%" |1.4496%9| i |...] 8 |...]...]..........{BT72, 23 
Hexahydroacetophenone. 
CsHusO. See c637 
c639 |—,allyl-.......... 3-Cyclohexylpropene.* IPS DET) les i RR Lane ae 152-3 108185) 115450020" Ila aileres!|(hse || Silene eeu alate B52, 49 
CoHis. See e637 
e640 |—,amino-*....... Cyclohexylamine. Hexa- EY T ee are ee —17.7 |134.57 0.86684 |1.4592 | 8 |...|...]...]...]oos B122, 4 
hydroaniline. CsHisN. See 30.515 
c637 
e641 |—,—,hydrochlo- |CsHisN.HCl. See c637.... . ./135.64/nd (w or al-eth)|206-7—[. 0... fee eee e eee VAN || ale | seoa| allo soccer i bb! 
ride* 
e642 |—,bromo-*....... Cyclohexyl bromide. 16S '00| Pareles ne ltec ete 163-570 |1.32644 |1.4956 | i | ©] o]...]...]........../BS, 24 
CeHuBr. See c637 61-220 
e643 |—,1-bromo-1l- CrHisBr. See c637........... 700 eae ld aie ae 156-60 1.2544" 1481728) lon Se agile | Chlis B5!, 12 
methyl-* 
0644 |—,1-bromo-3- CrHuBr. See 0637........... 1 ZZHOO | Rees eer ora cet LS UO=2y)|1:268;-6 11407020) | elev fara oie | erate B52, 18 
methyl-* 1.2 dd 
601 
e645 |—,1-bromo-4- CrHisBr. See c637........... T77-O0| Mate A stat ane clei sale 130200 leg othe rere |r teres i Seeley dl es | te | ome eos B52, 18 
methyl-* 5516 
646 |—, (bromo- GyHuBr. See 0687........... 177.09 ea ee atta Reco erate: 76-72  |1.26904 |1.4889% | i |...| a |...|...|ehle B52, 18 
methyl)-* 
0647 |—,butyl-*........ 1-Cyclohexylbutane.* MAOIQ7 le masini sve —78.6 178-80  |0.8178, |1.44020 ry Ree ee Osllneelinee ame eee B52, 25 
CioH20. See e637 6816 
0648 |—,sec-butyl-...... 2-Cyclohexylbutane.* TCU Ale MINE stern aes | sepa none 177.27 0.81564 |1.44871 | i |...]...] 8 |...|........../B5%, 26 
CiwH20. See c637 
649 |—,tert-butyl-...... CHRE RIGGED eae ae eee 10:27, peter ae ese | Sere cee 167-90 c1O:8805,¢ [1:45 56160) (ea a eee|| sees ell er eee B52, 26 
0650 |—, (butylamino)-*|N-Butylcyclohexylamine. PON ies aren ere ani oe eel nal ets V1 Gan Dan eth APR eee Geer Re Pie Th gel (Nia deal PARC ec Pare ne dt Pine B12, 7 
CiHaN. See c637 
e651 |—,chloro-*....... Cyclohexyl chloride. CeHuCl. |118.61).............. —43.9 142750 1.000% |1.46262 | i | o ||...) o].......... B5, 21 
See c637 
c652 |—,cyclopentyl-*. . iS CJ SOT [A at RR oP oO 209- 0:8749%¢) 147.2591 || heals lcaalet «| esl eee eee: 
— 10,5750 
653 |—,1,2-dibromo-__|CsHwBr2. See c637.......... PART A rece Ma tere 6.5 100-48 1.803% {1.5514 |...]...]...]...]...|ebl, CCl s |B52, 12 
(cis)* lig s 
e654 |—,—(trans)*...... CeHioBre. See c637.......... AN 9G) |. sscurcsgs << ore a asta —4, —2 |145-619 1.734” 1.54952 Tes exeveil roll edess [oot 008 8 B5?, 12 
115-7% i. 
0655 |—,1,3-dibromo- |CeHioBrz. See c637.......... 241.96]rods (al) TES!) 7 RA CE ey soe. ne eens 6] s*/...)...] v flig 6 B58, 13 
(cis)* 
e656 |—,—(trans)*...... CeHiwBre. See c637.......... CE | ee ee ae ea 1 PIO Fence cineca tae SW Ca tee Fae amen cane B52, 13 
c657 |—,1,4-dibromo-* |CsHiBrz. See c637.......... QE OG torte ain eared x la-ann ene 137-8 1.7834; S55 S188) Woicc 8 emial sek ola nannies B52, 13 
(liquid) 
e658 |—,—*(solid)....... CeHwBr2. See c637.......... 241.96} (eth) AS OA bart celta ss -ctalle aoe eta BW Pied OM Wha lleccrallietaeiscstsrecetecs B52, 13 
e659 |—,1,2-dichloro- CoHioCle. See c637........... 15305) 0. sans ws > shen —6, —5 |93.522 1.20184 1.496320 |...)...]...|...] 8 |CCkKs B51, 8 
(cia) * 
e660 |—,—(trans)....... CoHiCle. See c637........... V5S:05) ee eee ices. —7,—6 |74-515 1.18427 AEA OO TZ20: WAAR ie cea tetel creel escch.el levee praca ratio rots B51, 8 
c661 |—,(diethyl- CiHaN. See c637..........-. VOOs2 Ol elerratatiensteralt sare @rererereen stats 192-3740 0.872) L toidenaiane ee TE RL Me ateifleneimtee eres B122, 6 
amino)-* 
c662 |—,(difluoro- Perfluorocyclohexylamine. BOS OOM le custie acapy outa Wess wise! eae 75-6700 1.7877 POSCR Woe OSM e Mas alla eallcioerd «taper wee me mace 
amino)-deca- CeFisN. See c637 
fluoro-* 



































a 


For explanations, symbols and abbreviations see beginning of table. 
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oe Solubility 
rystalline 
-p. b.p. é 
No. Synonyms and Formula kg form, color and as Pp Density 
W" Ispecific rotation ethlacel bz| other 
solvents 
Cyclohexane 
25 . 
0663 |—,1,1-dimethyl-* |CsHis. See c637.............{112.22].............. —33.54 {119.2— 0.7768 ¢ 1142922073) eaten es5|ts is eee ee B52, 20 
9.4748 
0664 |—,1,2-dimethyl- |CsHis. See c637............. TD 22H essen tinoneke arel vee —50.1 130.0476 0.7962" 1.43522 De Sone ae sles CCh 8 B52, 21 
+ at lig v 
(cis) 
0665 |—,—(trans)*...... CaHn6. S06 COST sia s.ncecs Sivens = 1 7d een Cece eT — 89.4 123.770 0.77725 1.4273 Pe S| 5 Syl Aa wae 8 B5?, 21 
gv 
20 5 
666 |—,1,3-dimethyl- |CsHis. See c637............. 12:20 (eee ee ee —85 124.9 O:78354 | |042699" (Pret eo|heon| er ee eee B5, 36 
(cis)* 
(0667 | —,—-(trans)* 1... -|Cabie, See 0030)......-5 000+ 112.22|(cJss9 + 1.33 —79.4 123.5 0.76634 4D 420 iby cles. con dese ieimiisv eiall coe crete Phage 
668 |—,1,4-dimethyl- |CsHs. See 0637............. 112.23 / MRM a —87 124.6 Tr ES reread WE OFS OP| ened ses bs alltel [ben | AMEN Rtn oe B5, 38 
(cis)* 
c669 |—,—(trans)....... CaHic. See 06387... .. cect es ves 112522 5 re aera aoe —37.2 119.63 0.76269 |........ = alice bac tee al etal esse ae C30, 
21808 
670 |—,1,2-dimethyl- on LOB 18 |eeeeerts ie eee leici creo: 124740 0:8220, LA TIS% deeper tee Bel Asser par Am 75, 
exien® ons ‘ 60-1 4780 
0671 |—,1,2-epoxy-*... .|Cyclohexene oxide. 7 Oxabi- | 98.15|.............. <-10 {131.57  |0.96632 |1.4519% | i |v} v|vj]v|]..........|B17, 29 
cyclo[4,1,0] heptane. 
CeHwO. See c637 
c672 |—,1,2-epoxy- 4-Vinyleyclohexene dioxide. 140.18].............. <= 65/2277) |T-0986s9: [1.47879 |v Jeeta |er lore -lelacie as «= feels 
4(epoxy-ethyl)-* | CsHi202. See c637 20<01 
673 |—,1,2-epoxy-4- — |CsHO. See c637............ 124 18 eae Pe <—100 |169760 0.95983, }1.4700% "| S")25.<)<-5] ee =| -ac|es- 2. eee 
ethenyl- 202 
0674 |—,ethyl-*........ LODE Rt ISL y Minoen ae aoenos by) bene ican cate ct —111.30 |131.787 |0.7880% |1.4332% |...| 8 | s | 8] |ligv B52, 20 
0675 |—,(ethylamino)-* |CsHiiN. See 0637.........#.|127.23]..............|..-.-.ee- 164760 OSE |evciceac- |. [poet eee eee eee REE 
62-515 
0676 |—,fluoro-*........ CeHuF. See 0637............ NON eae need aoa 12-3 (ems ORG Saco 1.4142% | i |...|-.-].-.]...]Pys Am 77, 
3099 
0677 |—,hendecaflu- Perfluoromethylceyclohexane. |350.06].............. —44.72 |76.147 1.78787 |1.28517 |...]...]...]...]...1CChs J1955, 
oro-*(trifluoro- | CiF us. See c637 1749 
methyl)- 
0678 |—,1,1,2,3,4,5,6- |CoHsCl. See c636........... 325.28|rods BHO=biOt vasycca endl merece tine sere ears [ossie| <mie | ete ol create Comer E 
heptachloro-, 
(e, dl) 
c679 |—,1,2,3,4,5,6- Benzene-f-hexabromide. 557.57 |pr OSM TP Niet a tees cites mer ailsyen Renae Ly. Oe Bek al ae ee eee cere 
hexabromo- CoHeBre. See 0637 
(8 or cis)* 
c679'|—,—(a or trans)... |CeHeBre. See c637........... 557.57|mel pr (xyl) BIS > NR eee S Sc en eee Na A ie 8 |S Rese | chs ates fe eat 
0681 |—,1,2,3,4,5,6- Benzene-trans-hexachloride. |290.83|mcl pr (al or aa)|158.2 288 ST ise ee ee LVS le wiite ae HORE B52, 11 
hexachloro-(a)* | CeHeCls, See 0637 PhNH: v 
682 |—,—(8)*..........|Benzene-cis-hexachloride. 290.83) (bz, al or xyl) |312 600.58 je) TS | ie ene ial Mae aa I Be WR fate Ge 3 B52, 11 
CoHeCle. See c637 sub>312 aa 5 
OG 885 erin (7.) Mitte <i etal Benzeney-hexachloride. 290.83|nd (al) 112.9 GOR glee HE RY, «04,0 5] ano MER i Be eer ere - B5, 8 
Gammexane. Lindane, 
CoHoCls. See c637 
0684 |—,—(8)*.......... CoHoCle. See c637........... 290.83!)p] 138-9 Oe ae res Cavers liane vaceea oll seed (satel crest cal Giieall eas ea nee Eien ee B5, 8 
2 
0685 |—,f0do-*......... Cyclohexyl iodide. CoHul. —_‘[210.06|..............|.....---. 180 sd |1.626/% 1.5470 | * : base ithe 
See c637 68.5-910 
686 |—,isobutyl-...... CiwH2. See 0687.......0 00005 140527 lepemate <-ceh siete ME Rescee es 16974 OL7O50e. 1S... eee el Scr cael | ane ore ee! BOIS 
0687 |—,isopropyl-*....|Hexahydrocumene, Normen- |126.24|.............. —89.8 154.57 10.8023" |1.4409% | i | v|v]...|...].......... B5, 41 
thane. CoHis. See c637 
— |—,isopropyl- see Menthane 
(methyl)-* 
0688 |—,methyl-*..... .|Hexahydrotoluene. CiHu. O8:18 | wane cet tects —126.35 |100.4 0.7695, |1.42535 | i | s |e |...|...].......... B5, 29 
See c637 
c689 |—, (methyl- _|CrHisN. See 0637........... VG: 20 | gered ia ceee || Mere 145-78) 10:S6848) 7111 458033" 18 fi-v7 Ico) ater! meter eer B122, 5 
amino)- 76-718 



















For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





| a Na Em 


c690 


e691 


0692 


c693 


e697 


c698 


e699 


e700 


e701 


e702 
e703 


e704 


0705 


e706 


©7061 


c7062 
c7063 


e707 


¢708 


e709 


Name 


Cyclohexane 


—,(3-methyl- 
butyl)-* 


—,methylene-*... 


—,(2-propyn-l- 
yl)* 

—,1,3,5-tri- 
methyl-(cis)* 


Cyclohexanecar - 
boxaldeyde 


Cyclohexanecar- 
boxylic acid* 


—,chloride 


—,ethyl ester*..... 


—,methyl ester*... 


—,propyl ester*.... 


—,1,l-azobis-, 
dinitrile 


—,epoxy-,nitrile... 


—,1-hydroxy-, 
nitrile 
—,2-hydroxy-*.... 


—,1,3,4,5-tetra- 
hydroxy-(d) 


1,2-Cyclohexane- 
dicarboxylic acid 
(cis)* 


—(trans, d)* 


—(trans, dl)* 





Synonyms and Formula 


1-Cyclohexyl-3-methylbu- 
tane.* Isoamylcyclohexane. 
CuHo. See e637 


Ciilltss: (See eB3 Tc. yess 


see Benzene, cyclohexyl-* 
CoHis. See c637 


see Propyne, 3-cyclohexyl-* 


Hexahydromesitylene. 
CoHis. See e637 


CoHis. See c637 


Hexahydrobenzaldehyde. 


on 


Hexahydrobenzoic acid. 


CoHieO2. See c698 


CsHusO2. See c698 


CioHisO2. See c698........... 


1,1 Bicyanoazocyclohexane. 


CN NC 
PO 


CiHsNO. See c698 


Cyclohexanone cyanohydrin. 
CrHuNO. See c698 

Hexahydrosalicylic acid. 
C7Hi203. See c698 

d Quinic acid. 
C7Hi206. See c698 


C7H1206. See c698 
C7H2Os. See c698 


Hexahydrophthalic acid. 


com 
~ 


CO2H 
CsHi204. See c707 


CsHi204. See e707 









































Mol Crystalline = b Solubility 
a9 form, color and Bee ie Density ny Ref. 
specific rotation other 
w | al |eth| ace] bz 
solvents 
TReZOlS pa tecaom celle ie cents 193 0.80234 |1.44232 | j . B52, 32 
ley | Rpenten peace: —106.7 |101-27% 0.800435 |1.44842 8 .|B52, 44 
T2616 | eee cats fr. p.—34 |205.57  |1.0617 |1.461210 8 lig s B5'!, 10 
106-8 
5 A20 lene ane = el Maner is Pep Ove Vee PA We alscolle sellsenlennn acon: B52, 32 
84-516 
DY ADY lee tM a ee —94.5  |156-772 [0.79297 |1.43702 | i 8 s |peth v B52, 23 
50-126 aas 
TYGROX Ne peomat: lte oat il Carica. ORE GPP aad acatllioen loallecallesellar6)l-.ARanae and tBS, 45 
126:24| seem tes ait AUNTY: hs tall (i747 20 al eee eae eo hacen eeu Aa ie NAS, | SI ea 
— 9754 
Feb dl ge die ae een [ta ieee 155-87  |0.9405, 1.44962 | s Bes alee ee eee hres B72, 20 
3619 
128.17|mel pr 30-1 232-3 1.0334, 11.4599 | 5 | v v |ehl v B9, 7 
1001 
14662 Gere leet 184 Tem llneeawer | aelpalllecalls o-llocellbscgeunone B9, 9 
75-716 
56:22 | ooo cM a 196 0.93627 |1.4396% viv AcOEt v_ |B9, 8 
744.5 chl v 
TEES A ee eee ae cs | See, EO Oe ESPON | oslo sallboallemallemomucnoce B9, 5 
65-612 
O26 aeet eee Pe AA Shee, 215.5 PRR AE Heer: |e alls collenglosuace co B9, 8 
244.37| (lig) BASIOO" lie: ces MemalRet Actes le cmeyaces i lig s* B162, 97 
123-16 Reo ee rer =33 ous nip (il Vee ||) lloells alls] scllaconcadooalbseaea ces 
110° 
126 17) eee tees ee cee 34-6 OOSED Nos oeroce 1.464320 8 Am 77, 
4571 
144.17|nd (AcOEt) DUDS pailesiy apeeiersial|eiebe arenetstal] casepareevan se [Sie Pate alc. taegnees B10, 5 
192.17}mel pr LOL umn) Piltetec ee: TAGE Ye ok |Geroe be yh Salaselbtevsll eal epee B10, 538 
lelp +44 
(w,c=10) 
TUPI rd Rane aes ce i. Se See is a Seemed 5 Srl es ay Fo PO Pada oo B10, 538 
192.17|pr (w) [elp 183-4 Ehime Sant |io2 eee | eeeree aint vy loa 8 acs, alk s |B103, 317 
—44.1 (w, 
e=12) 
172.18|tcl nd (al) 192 daslen bo (iFirst alco d\s|s s |chl i B9, 730 
lig 6 
172.18|pw (w) L79=83') Tec alka cs le coe Viialecn ro SMA Stars berdateie tes 
[aly +18.2 
172.18|lf or pr (ww) DOT A GAIT oie es hcll ater: vb}. ..] 6 8 |chl, peth i |B7, 730 


























For explanations, symbols and abbreviations see beginning of table. 
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No. 


e710 


e711 


0712 
e713 


e714 


e715 
e716 


e717 


e718 


e719 


0720 


e721 


e722 


0723 


0724 
0725 


0726 
0727 


0728 


0729 


0730 
0731 


e732 


0733 


0734 


0735 


—(trans, 1)*....... 


—,diethyl ester 
(cis)* 


—,— (trans) 


1,3-Cyclohexane- 
dicarboxylic acid 
(cis) * 





—(trans, d)*....... 


—(trans, dl)*...... 





—(trans, l)*¥....... 


—,diethyl ester 
(cts)* 


—,—(trans)*. .. 


1,4-Cyclohexane- 
dicarboxylic acid 
(cis)* 


—(trans)*......... 
—,diethyl ester 
(cis) * 


—,—(trans)*...... 


1,2-Cyclohexane- 
diol (cis) * 


—(trans)*......... 
1,4-Cyclohexane- 
diol (cis) * 


—(trans)*......... 


1,2-Cyclohexane- 
dione* 


—,dioxime* 


1,3-Cyclohexane- 
dione* 





1,4-Cyclohexane- 
dione* 


—~,dioxime 
1,3-Cyclohexane- 
dione,2-bromo-* 
1,2-Cyclohexane- 
dione, 3,5-di- 
methyl-* 
1,3-Cyclohexane- 
dione, 5,5-di- 
methyl-* 














PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


1,2-Cyclohexanedicarboxylic acid 


CsHi204. See e707 


Ci2H 201. See c707........... 


CizHO.. See c707........... 


(cis)-Hexahydroisophthalic 
acid. 


CO2H 


cs 


CO2H 


CsHwO1. See 0713 


CsHi20.. See 0713 
CsHi20.. See 0713 


Ci2HwO4. See 0718..........- 


Ci2H 901. See 0713 


cis-Hexahydroterephthalic 
acid. 


noo) vous 


CsHi204. See 6719 
CrsHa004. Seeic719.....0...... 


CrHmO.. See c719........... 


— OH 
= 


OH 


CeHi2O02. See 0723 
cis-Quinitol. 


woo 


CoHi2O2. See 0725 


Dihydropyrocatechol. 


6 
5 


4 


=O) 
—( 


Nioxime. 
CeHioN202. See 6727 
Dihydroresorcinol. 


oO 
6R7, 
Ss 
(DISS 
oO 


CeHwN2O02. See o729......... 
Tetrahydroquinone. 


o=(i =o 


CoHioN2O2. See 0729........ 
CcoH7BrOz. See c729.......... 


CsHi2O2. See c727 


Dimedone. Methone. 
CsHi2O2. See 0729 









. {142.16 





Mol. 


172.18 


228.29 


228.29 
172.18 


172.18 





172.18 
228.29 


228.29 


116.16 


116.16 
116.16 


116.16 
112.12 


142.16 


112.12 


142.16 
112.12 


191.04 


140.18 


140.18 





Crystalline 
form, color,and 
specific rotation 


pw (w) 
[a]p —18.5 


nd (con HCl) 


(w) [alp +23.8 


(w, c=4) 
nd (w) 


(w) [a]p — 23.2 
(w, c=2) 


(ace) 
tel (ace) 


mel (ace) 


(w or ace) 


pr (bz or 
AcOEt) 


mel (w), nd 
(peth) 


(w) 


micr nd 
(dil MeOH) 
yesh nd (w, aq 


ace), mel pr 
(al-eth) 


For explanations, symbols and abbreviations see beginning of table. 





m.p. 
°C 


103-4 
113-4 


142 
38 


189-90 


105-6 


C-270 





b.p. 
°C 


135" 


142u 


193-570 
96-725 















Density 


1.05954 |1.4551" 


1.0471") 


1.05164 


1.0105% 


1.0297" 


1.457612 








1.4522138|...]... 


boi | eed a oe 


gh 


bh 


vr 














8 
v|s 
viv 
v| 6 

i 

i 
8 |8 

rh) a) ae 
8 | 6 
wie 
8/8 
gh 

5 


BRT ove 





Solubility 

















other 
solvents 
v jlig 6 
-|ehl v 
-jebl i 
a a Se Sra 
Be | WN cree aeeeoe 
8 MeOH s 
cehl i 
8 MeOH 8 
Oe eaters Ah 
BAe sll orcrimee eens 
8 | 6 |chls 
aa vr 
-|MeOH s* 
alk v 
8s |.../CCks 
ch] v 
aav 










Ref. 


B92, 522 


B92, 523 


B92, 523 


. |B92, 523 


B92, 523 


B92, 523 


B92, 523 


B9?, 524 


B92, 524 


B92, 529 


B62, 743 


B6?, 744 
B62, 747 


B62, 748 
BT?, 526 


B72, 526 


B7*, 526 


B7, 556 


BT, 314 


B72, 531 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





e736 


e736! 


e737 


e738 


e739 


e740 


e741 


e742 


0743 


Name 


1,2,3,4,5,6-Cyel 
1,2,3,4,5,6-Cyclo- 


hexane-hexacar- 
boxylic acid* 


Cyclohexane- 


hexone, octa- 
hydrate* 


1,2,3,4,5-Cyclo- 
hexanepentol (d)* 


Cyclohexane- 
thiol* 


1,3,5-Cyclohex- 
anetrione, triox- 
ime* 


—,2,2-dimethyl-* 


Cyclohexanol*.... 


—,l-acetyl-....... 


—,2-allyl-(trans). . 


—,2-amino- 
(trans, dl)* 


—,2-butyl-*... 


—,2-chloro-(cis, 
dl)* 
—,— (cis, 1)*....... 


—,—(trans)*...... 


—,4-chloro-*..... 


—,3(dimethyl- 
amino)-* 


—,l-ethyl-*...... 
—,2-ethyl-(cis)*.. . 


—,—(trans)*...... 
—,l-ethynyl-*.... 


—,2(1-hydroxy- 
butyl)-* 





Synonyms and Formula 


ohexane-hexacarboxylic aci 


Hexahydromellitic acid. 
HO2c CO2H 
Pe 
HO2c—(¢ '—co2H 
LE ES 
HO2C COoH 


Cyclohexone hydrate. 


ro) ° 
N27 
o=( 0.8110 
ZINN 
° ° 


Protoquercitol. d-Quercite. 


d-Quercitol. 
HO OH 
ee 
—OH 
AN 
HO OH 


CelinOs. SeeelsTncci.n «64, 


Cyclohexyl mercaptant. 


ee 


Phloroglucinol trioxime. 


—=NOH 


Filicin. Filicinic acid. Filigic 
acid. 


CH3 


° 
@ CH3 
L 
\ 
° 


Hexahydrophenol. Hexalin. 


‘5 LAG 
4C Dow 
Sie. 


CsHusOz2. See c742........... 


CylinO: See ef42 - os cee cos 


CeHisNO. See c742.......... 


.CroHO. See 6742... 6 ce ces 


cis-Cyclohexene chlorohydrin. 


CeHuClO. See c742 


CeHuClO. See c742.......... 
CeHnCloO. See c742.......... 


CeHnuClO. See c742.......... 


CsHizNO. See c742.......... 


CsHieO. See c742............ 
CsHieO. See e742........6... 


CsHO. See c742............ 
CsHi1.0. See c742............ 
CiH2O2. See e742........... 











Crystalline 
form, color and 


specific rotation 


mic nd (dil 


HNOs) 


pr (w or al) 


{a]p +25 
(e=10) 


pr (w), nd (al) 


[a]p —49.5(w) 


pw (aa) 


cubic or rhd (al) 


hyg nd 


hyg [a]sss—19.5 
pr (bz-lig) 





m.p. 


*¢ 


b.p. 
*¢ 





100-1 


234 


155 


213-56d 


25.15 











161.1 


125-65 
gu 


94-615 


1050 


75-63 


93-426 


8717 
9326 


10614 


23 1740 


166, 6715 
7412 


7912 
7312 


. {115-82 





























B72, 882 


B62, 1151 


B6, 1188 


B62, 14 


B15, 34 


B7!, 470 


B62, 5 


. |B82, 7 


Am74, 


399 
B13?2, 157 


. |B132, 159 


B62, 26 


B62, 26 


eee i | es ol EE eee eee ee ee ee ee ee ee eee ee 
For explanations, symbols and abbreviations see beginning of table. 










No. 


Cyclohexanol 

e757 |—,2(1-hydroxy- 
ethyl)-* 

— |—,2-isopropyl-5- 

methyl-* 

e758 |—,1-methyl-*.... 

0759 |—,2-methyl-(cis, 
dl)* 

e760 |—,—(trans, d)*.... 

e761 |—,— (trans, dl)*.... 

e762 |—,—(trans, l)*..... 

0763 |—,3-methyl-(cis, 
1)* 

0764 |—,—(trans, l)*..... 

0765 |—,4-methyl-(cis) * 

e766 |—,—(trans)*...... 

0767 |—,2-phenyl-(cis)*. 

e768 |—,—(trans)*...... 

0769 |—,2,2,6,6-tetra- 
kis-(hydroxy- 
methyl)-* 

e770 |—,1,2,2-tri- 
methyl-* 

e771 |—,1,2,6-tri- 
methyl-* 

e772 |\—,1,3,3-tri 
methyl-* 

0773 |—,1,3,5-tri- 
methyl-* 

0774 |—,1,4,4-tri- 
methyl-* 

e775 |—,2,2,3-tri- 
methyl-* 

0776 |—,2,2,5-tri- 
methyl-* 

0777 |—,2,2,6-tri- 
methyl-(liquid)* 

e778 |—,—(solid)*....... 

0779 |—,2,3,3-tri- 
methyl-* 

0780 |—,2,3,6-tri- 
methyl-* 

0781 |—,2,4,5-tri- 
methyl-(cis)* 

0782 |—,—(trans)*...... 

0783 |—,3,3,5-tri- 
methyl-(cis)* 

0784 |—,—-(trans)*...... 

0785 |Cyclohexanone”*. . 











PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


CsHicO2. See c742........... 





see Neoisomenthol 


CHO Seee742e0 02a nse 
CrHuO.. See 0742..'.......... 


CrHnO S866 c742icn cca. cans 


CiHuO. See c742............ 


CrHu0. 


CrHuO. See c742............ 





CrHnO. See 0742. 66.6 4. oe 


CrHuO. See c742....... 


CBOs See'07425. a. 4. vo 


CiwHieO. See c742........... 
CiwHicO. See 0742........... 
CioHOs. See c742........... 


CoHisO. See 0742............ 


CoHisO. See 0742............ 


CoHisO. See c742............ 


CoHisO. See c742............ 


CoHisO. See 0742............ 


CoHisO. See c742............ 


CoHisO. See c742............ 


CoHsO. See c742............ 


CoHuO, See:0742)... 0.605505 
CoHisO. See 0742........ 


CoHueO. See 0742............ 


CoHisO. See 0742............ 





CoHisO. See 0742........... 


cis- Dihydroisophorole. 
CoHisO. See 0742 
CoHisO. See 0742............ 


Ketohexamethylene. Pimelic 
ketone. 


-|_5 6 


i=0 
3.2 







{142.24 






Mol. 


wt. 


144.22 


114.19 
114.19 


114.19 





114.19 


114.19 





114.19 


114.19] [a}p — 4.16 


142.24 





220.27!p1 (al) 





142.24 


142.24 





142.24 





142,24 


142.24 


142.24 hyg nd 





98.14 












For explanations, symbols and abbreviations see beginning of table. 


C-272 


Crystalline na 
form, color and on 
specific rotation 
PR ArKO ye 25 
Res Senn toes cle —9.5, 
—9.2 
foditsi71 Une apes 
HOeheie wpeonvoce inate —21.2 
— 20.5 
Eire [begenant 
{alp —4.75 Aly, 
APs aS ccs ave —9.5, 
—9.2 
ore ARO Net: 41-2 
nati wieie ake enero 56-7 
131 
(+4w) 41(+4}w) 
pr 72.5-4.0 
58 
(peth or al) 51 
nd 28 
ee | 0 Witarcmraa 
iy os es Foci ena 
(eth) 52 
Pasko hs Ome rece —16.4 


b.p. 
°C 


108-10? 


155700 
165 


7820 














167.2-7.6 


174-5 


174-5782 


173-470 


173-4.574% 


140-116 
152-516 


81.4-1.8% 


186-7788 


8738 
9719 


193-5147 


191-370 


8417 


19670 
11235 


201-3780 
921 


196.5770 
9515 


155.6570 


Density 


0.976% 














0.91947 
0.93720 


0.91354 


0.91457 


0.91707 


0.91184 
1.03516 


0.92747 


0.9126) 








0.9117, 
0.9127 
0.9067 
0.9006, 
0.8778, 


0.9978" 


1.481222 


1.455826 
1.464020 


1.46102 


1.461319.7 


1.46918 


1.459815 


1.463216 


1.46002 


1.463% 


1.461% 


1.455016 


1.452210 




















6 i) 
5 | 2 
blo 
Ba ea a 
1 8 
1 8 
1 wi 
1 8 
1 8 
1 8 

8 
1 8 
i 8 
1 Ko 
1 8 
1 8 
1 8 
1 8 
1 8 
6 | 8 












Solubility 
Ref. 






























other 
solvents 
sfacet| see eis 008 V apes Sie gnats 
sauaif ete 8 |chls B62, 16 
eae ste iol ae sauce B62, 20 
. |B62, 18 
. |B62, 18 
Recs ee B62, 18 
CM One PP (cee ee | et 
Siaeagnee B62, 20 
OF Vicgals ee ts een ee B62, 22 
Bead stax] casera B62, 22 
su eee B62, 548 
ss chl s B6?, 548 
i] i| i |MeOHv |B62,1151 
Pys 
inet <fe< -|008 8 B6!, 16 
ls che aMle o perce a eS B6!, 17 
aude fisuate 008 V B6!, 16 
ee IS PR basic scicec B6!, 17 
dl eS tees aig a oe B6é!, 16 
Be RY eRe) (Ak AN B6', 16 
ae) er (ee 008 8 B6, 22 
8 ..|/B61, 16 
@ ht lcculinceers eee B6!, 16 
shah eats ee oos Vv Bé!, 16 
Ha fed SRI eS RA atte B6, 22 
M Teasrellrceiin ame eee cee B6:, 36 
CY Pita Septal Sietereraeren ets B62, 36 
Bel Prcuey pen Ieieraeat a ct B6!, 16 
Bal (evar (acpi tote B6!, 16 
Bohs Mideast B72, 5 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
























































“4 ‘ Solubility 
Mol Crystalline Oe he 
No. Name Synonyms and Formula ‘ | form, color ahd oc on Density np 
W's Ispecific rotation 4 / other 
w | al jeth} ace} bz 
Nel solvents 
all 4 a =I! ie r 
Cyclohexanone 
¢786)|—,oxime*......... CeHuNO. See c785........ .{113.16}hex pr 90 QOG=LOl 1 AE gets cs'sipraeesclels s| 6/38 .|MeOH s 
e787 |—,2-acetyl-....... CsH2O2. See e785... . SEARS ie cog shies: vine .}111-218 1.07829 |1.5138 
e788 |—,2-butyl-*. .. .. .|CiwHisO. See 0785. . ARES ARH A cook. cess ram orl Rng-anteste 702 0.905; {1.45452 | i 008 Vv 
0789 |—,2-butylidene-. .|CioHisO. See e785... |RIGPIETA | cas pe sane el ey aenee 98-100 0.935; {1.48312 | i 008 V 
e790 |—,2-chloro-*..... CeHsClO. See c785.......... DOS enc ken etirge era 23 8218 1.161 1.483020 8 8 |diox s 
c790!|—,3-chloro-*.... . CELE Nea OTSO kin cides co ot ese | reyes here saire,cap a cdateall hres Gravenare HES TU SS (res caeicechene| (Permoce ears ic BiH ean ite otter niece 
e791 |—,4-chloro-*..... CeHoClO. See e785... .. OS ON IO cca wie Ee A esanaczcoy QEVOV TERA ee ns 1.486720 anal a pelle 
e793 |—,2,6-dibenzyl- |CooHisO. See c785........ .|274.35lye 117-8 LR A rtaeccers satin ocas avetaet t) 8 laa s 
idene- 
e794 |—,2,6-dibromo-* |CsHsBroO. See c785.... . . ./255.96](eth or aa) BOG=HT Mince co ieee Mtoe isect acy a cue ail BONS hatha ene 
e795 |—,2,4-dimethyl-, |CsHisNO. See e785... .|141.21}nd (al) OG OY Wire smc ela te Sos cecil eurcea rer ae i | s* 
oxime* 
e797 |—,2,5-di- CsHuO. See c785.......... .{126.19]fe]+11.6 |......... 172-475 0.8985; |1.4445% | i | 3 |s|...|...].......... 
methyl-(d)* 5110 
e798 |—,— (trans, dl)*....|\CsHuO. See e785. .......... 1126.19]... 0.0.62 ee, {178 0.902529 |1.4446 
700)|-=2(dimecthyl= \C,Ha:NO. See o785-..4...---IWBB23|-.. 0-2... scl)... 210.5 0.9504; |1.4672% | 5] s/s 
amino-methyl)-* 
e800 |—,2-ethylideme-*. |CsHwO. See c785........... .|124.18}. 2... eee ef. 9220 0.962; 1.488220 | i 008 V 
e801 |—,2-hydroxy-*... .|Adipoin. CsHiO2. See e785. . .|114.14/nd (MeOH) TOS | Wllceistectcveenl loa ene cms 1.47852 | v+|vr| i |...| i |pethi 
e802 |—,2-isopropyl-* . .|\CoHicO. See c785............ AO 2S re tener cerca | ey eee 72-39 0.92312, |1.458512 | i 008 V 
80d ea ethyie (2) #8 CuEOn See c7SHe ered ees Tilale aso pe neuen eae O26 2 alk Seeeces ll ot teea le ele aas| een 
CSO Cal) RIE ot, 9 Gr orsON See 0785 eee tew sn TPG nd oe MT ces Re 165757 (092407) 1.4493 |G |oe lus lsc |acele aun 
e805 ]| == (0) See eee e Creu Sceev8.--.. 4-2 Metals — 15-22) 1 ey 59-60%  |0.92307 |........ 
e806 |—,3-methyl-(d)*. .|C;HO. See 0785............|112.17|[el 412.7 |... ... 16O=70NNROLO155 4 |11:4403%001 Giese lls) |nert| ee eee 
(undil) 
e807 |—,—(dl)*......... CET OS [cae vite Seeley moemera eS! ly 4 ieee eee a ee oe 168-978 0.91364 1443 O20 a fea ete |teve onl tener eos 
600.215 
e808 |—.4-methy!-*. .. .|\C7Hu0. Seec785....... .. 6. -|11D.17) 0. cee eee en 169.5765 0.9132 PAA BS 2050 1) | SSB) | BB ailessre lteter | cr ceraceteseney sie 
809 |—,2-propyl-*..... CsEIteOMSes O785 1). ..6b 7 25) \140:23| 47 eg etn aoa [19976 0.927 [1.4538 | i 008 v 
704 
c810 |Cyclohexa- ABA IT ANE B te cect sostedeey ere =3 245 0.9672 TOUSEN RS Alls al orcre (oe coay So Bll no on ou tro8 
siloxane, roe es 12820 
dodecamethyl- o— | —si—o— | —si—cH; 
| 
CH3 4 
CHa i ° 
CH3 
e811 |Cyclohexene*..... 1,2,3,4-Tetrahydrobenzene. 5-90 BN ean Oe eee —103.50 |82.987  |0.81104 |1.44652 | i | @ | © | =| © |CCh 
6 ig © 
1G 
4 2 
3 
812 |—,1-acetyl-....... CHEM OR ITE AU, ean aedeoi Oy lelbne sates mnates| Hee names 200720 0.96947 |1.490420 s|s 
63-46 
e813 |—,3-bromo-*.....|CeHoBr. See c811........... RGU OB erie cece a cccte om aeere st ocncsre 57.5-5812 1.3890, 1.529220 
0814 |—,decafluoro-*.. . |Perfluorocyclohexene. DOD OGM a rie tisatsy aa cio ont lilies cance ie FOYE ARS arene eros 1.29615 
CeFw. See c811 
815 |—,l-ethenyl-*... . |CsHw. See c811............. TOSATS| Mettware nes eer ne (ee nape 142-470 |0.87019 |1.4915% |...]... .|.../MeOH v 
50-222 
816 |—,4-ethenyl-*... .|CsH. See c811............. LOS 1S| eae tee ce pease cd NOEL: DERI PLAGE OED IE alleso|(becliodallauclecedonc cas 
— |—,l-isopropyl-4- |see Menthene 
methyl- 20 
0817 |—,1-methyl-*. ...|C7Hi. See c811............. OBeL7 ln zcncat eae cere —121 110760 0.8127, |1.45082 |...]... CCl s 
e818 |—,3-methyl-(d)*. .|C7Hix. See c811............- CRABS ~ — nenoseded 104760 0.8010, |1.444420 |...]... 
C819) | — (di) eae CiHw. See c811............. Ovals cece eee nse ol reo mee 104 OWA MEPS | cll cileeallog dliccdlbpcoseasouc 























Ref. 


B?, 


. | B72, 530 


B72, 465 


B72, 12 


_|B72, 26 


B77, 19 


.|BT2, 27 
.|B142, 3 


B72, 58 


B82, 3 
B72, 30 


B72, 15 


B72, 16 


.| B72, 15 


B?, 17 


B7?, 18 


B32, 37 


.|B?, 58 


. |BS2, 40 
.|J 1952, 


1251 
BS5!, 62 


B52, 81 





a a a RD 


For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline = b Balubility 
No. Name Synonyms and Formula et * | form, color and aon ee Density np 
* Ispecific rotation 
Cyclohexene 
e820 |—,4-methyl-*....|C7Hiz. See c811............. OG LF [eel ope —115.5 |102.7476 0.79917 1.4414” i pray altcelial| (nics leetetatentalts 
c821 |—,1,3,4,5,6-penta-|CeHsCls. See c811........... ZBL BB| ier ccatarere nee re belt eat ater hel tats UV5—GF> Seen LS OOSOP: Teac evar seers | iced] eleiel | anoxsts/aveteeanee Am 76, 
chloro-(y)* 1244 
COS22) |= (0) seiaieisiei= tbl] O6LIGO IS, SCE COLL vlaleiivie siecle 254.39). ciaare Orestes ae bY ei PaaS eh Sen EBD VT Wtacteees scores i Wteuct el) eevell eceall orem etelate tr Am 76, 
1244 
20 
c823 |—,1-phenyl-*..... 1,2,3,4 Tetrahydrobiphenyl. |158.23].............. —18, 251-37  |0.9931, |1.569020 |...]... ...[...].-./MeOH v_ |B5?, 419 
CrwHu. See e811 —12 699-5 
0824 |—,1-Cyclohexene- ¢ )—cxo YA DB ete te keting he cll ei tevoreresesoe 9019 0.96047 11.5005%2 |i2..|t a ile » lo al crnaeeleret. J 1955, 
1-carboxaldehyde 320 
¢825 |3-Cyclohexene- «_ )—cx0 110;15| spre reece fr—96.1 |164760 0.9709%° |1.4725% |...|...]...] 8 |...|/MeOHs |B7?, 57 
1-carboxaldehyde 
¢826 |1-Cyclohexene-1l- € )—com L2O°T5 bacon ee 33.5-30.8|240-27 JI 100, [d-490200 oun sl een eet eee B92, 30 
carboxylic acid* 131-218 
827 |3-Cyclohexene-1- € )—com 26.1515 sretisc dene ey 132.5- L:O815—: 1481 2204| vl Sahel: | ale eee B92, 30 
carboxylic acid* 3.020 
6828 |2-Cyclohexene-1- |3,5 dimethyl-4-carboxy-2- MOOS 2 oreo is ceca est ccetaove Pices ieieinrerene 157-818 1.04937 i Pe 6 | Pe! Ie Pines) (eon) (ices) bee set B102, 436 
carboxylic acid, | cyclohexene-l-one 
2,6-dimethyl-4- CH: 
oxo, ethyl ester* Aa 
o=(_)—corcrs 
~ 
CHa 
c829 |1-Cyclohexene- A! Tetrahydrophthalic acid. |170.16/mel If (w) 1: nn See 94) Smee meest brent ee ot AE, ere, PRM fares Pie (4 eee B92, 556 
1,2-dicarboxylic | 
acid* _co2n 
—CO?H 
e830 |—,anhydride*..... 5 152.14/pl (eth) V4 | VRNGORE MBE oe eee d4|s|v]|s|...|chls BIT, 45 
c 
oS 
ie 
Nia 
c 
I 
° 
831 |3-Cyclohexene- | 4? Tetrahydrophthalic 152.14|pr (eth) BHR) [SE Ras duercvall Meeeen ees « everett d‘| 8 | s|...|.../ehls B17, 457 
1,2-dicarboxylic | anhydride. 
acid, anhydride* 0 
I| 
c 
wa 
Sk 
c 
I 
° 
0832 |4-Cyclohexene- —_|¢-A4 Tetrahydrophthalic 152.14|pl (eth) OSA TU cr arstarerc ates eho Roca ts OE as eit Boe rae chl s B17!, 457 
1,2-dicarboxylic | anhydride. lig 5 
acid, anhydride ° 
(cis)* l| 
c 
OC 
° 
ee 
c 
ll 
° 
833 |—,—(trans, d)*... .|Cg}H Os, See c832............ 152:14liffelp+-6:6 (ali28) | |wieeeea | Oden «eee Qh liv ces Peril va sence eee B17, 462 
0834 |—,—(trans, dl)*....|CsHsOs. See 0882............ 152.14] (bz-lig) 140s 8 | een comod., lene ca a ee d| 8 ]...|...| s lchls B17, 462 
¢835 |—,imide, N(tri- Captan. BOO:G0|aeratioce strc T7207 WN otoaaares 1 by RE ae Pe eter cas ric ea bony a Rela acrnecael B® Gacatienc 
chloromethylthio)- ° 
Il 
c 
We, 
Nsccly 
Ss 
c 
I 
° 
— |Cyclohexene oxide} ,¢. Cyclohexene, 
1,2-epoxy-* 
0836 |2-Cyclo- 5 6 TU Ne AGS ODN Oot ei| hiseleteeetes DG = 60110 gs || 7 Cee ere | rete | eae Pee lees | B62, 60 
hexen-1l-ol* 3 4¢_)>-0n ; 
on 





For explanations, symbols and abbreviations see beginning of table. 
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7 Solubility 
Mol Crystalline b 
No. Name Synonyms and Formula oa form, color and mae ie P. Density np Ref. 
* Ispecific rotation c ¢ other 
ii solvents 
2-Cyclohexen-1-ol 
837 |—,5-methyl- CrH20. See c836............ 112.17|[alp+6.95 |..... [83% 0.9391" |1.4727% 8 lig 8 Am 77, 
(cia, d* 4042 
0838 |—,—(cia,l) ... .. .|CrHixO. See 0836........... .]112.17][alp—7 _ [82% ICE Ty Wre bh 6-7u5) | ee bel ede a4 Ian el euscwnodee ae Am 77, 
4042 
e839 |—,—(trans, d)..... CrHi20. See c836............ 112.17|[a]p+127 (ace, |......... 68-924 0.9430” |1.473725 ; ies Am 77, 
4042 
c=19.4) 
0840 |—,—(trans, l)...... CiHi20. See e836. .|112.17|[olfi—168.9 |......... 82-34 10.9430” |1.47372 8 lig s Am 77, 
4042 
0841 |2-Cyclohexen- 5 6 DBL Ot sc ciste he hieck ating eee ok a 169=7170 Te ns arn 1.488320 Wey I a8a fee cela acs eeu eceec maa B72, 55 
l-one* 4¢_)=0 61-210 
3 2 
e842 |—,2,5-dimethyl-*. |CsHi20. See c841.........-../124.18)...0....0..00- foe, 189-90 |0.93822 |1.47532 | ec) err eee BU, 51 
842! _.3,5-dimethyl-*. |CsHi20. See c841........... -/124.18]............../...0..0.. 211-2 =: |0.9462'7_|1.48192 s|8 _|B72, 59 
88-902 
0843 |—_3,6-dimethyl-*. |CsHi2O. See c841............/124.18]............. 4... cee eee rae Uh aes, ee tel eee TT MOEN] Ene Al aurea eee te B77, 51 
e844 |3-Cyclo- ae 17ST: ogy RMeoel | AAR Wm ne 194 0.95399 |........ (ial Sel Fea (eeesoemne, fe BT, 61 
hexen-l-one, rad 
4,6-dimethyl-* cu—{_)=0 
— |2-Cyclo- see 1,3-Cyclohexanedione* 
hexen-l-one, 
3-hydroxy-* 
846 | 5-isopropyl- m-6-Menten-5-one. Hexeton. |152.23/paye §—si+............ 244 0.9340% |1.4865% | 6 | Vv ].--j--- -|008 2 B??, 74 
3-methyl-* CwHeO. See 0841 12415 
0847 |__2-methyl-*. .. .|C7HwO. See c841..........--/110.15]..............f0..0.00.. 178-97 |0,9667% |1.4865% 8 |e ec B7?, 57 
56° 
0848 |__3-methyl-*. .. .|CrHiO. See c841.......-.---1110.15]....2.......0./00.0 0000. 200-57 0.97117 |1.4946% |---|-.-|---J---]..-[.......-8- BT7?, 56 
— |—,3,5,5-tri- see Isophorone 
methyl-* 
—~ |\Cyclohexone, see Cyclohexanehexone, 
hydrate octahydrate.* 
—>|Cyelone.....---+%5 see Cyclopentadienone, 
tetraphenyl- 
—iIGryolonite.:..--:.- see 1,3,5-Triazine, hexa- 
hydro-1,3,5-trinitro- 
¢850 |Cyclononanone’*.. c oe FRCS | Meese econ teres 34 90-60-12 |o.9501% [1.47600 |..-|...|---[ee-fee-[eocccee ee B72, 29 
c851 |Cyclonona- a es 667-18)... eee fee eens 1SS04" A laestes: 1.4070% |---]--- sligs 9 |--ee 
siloxane, octa- os Wes Buh ! 
decamethyl- | 
CH3 7 
care oO 
CHa 
0852 |Cyclononene(cis)* |” »~—_ 124:20| Seen totes sures 167-97 0.86717 |1.4805% |..-|---]...|.-- _|Am 74, 
| 3643 
+9 71-2" 
0853 |_(trana)..........|CoHis. See c852............. 24.22 | erste teeta | Mee ee eventy NEM [RE AS) |ecalla allooe|h calfooateearse oun: Am Lal 
854 |1,5-Cycloocata- () MOS18| 8 Abst deat ~70 150.877 0.8818 |1.4905% CChs _|B5, 116 
diene(cis, cis)* = 
855 |Cyclooctane*..... Octamethylene. 11221 eel. eee 13.5 1486 29— 0.83370) (1156S. |e lee store Seal ee | eee B52. 20 
9.5749 
Wes \ 6345 
by 
20 
856 |Cyclooctanol*. .. . ou 128/22 |e. ccoen 14-5 LOO=1252 10.9740), | 148770 20 cel | ene ome | Seer| te | eneetesterctaters B62, 25 
ta ie 
va 











For explanations, symbols and abbreviations see beginning of table. 
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Crystalline b : Solubility 
No. Synonyms and Formula form, color and cant 4 Density 
specific rotation other 
w | al jeth 
solvents 
Cyclooctanone 
e857 |\Cyclooctanone.../Azelaone. = | = ~~ {126.20].............. 43.8 200-2718 0.59847 LOO ee elle ceilla «cal eb ol etostall blecin anette BT?, 22 
— ° 115-5.5® 
CY 
Nea 
e858 |—,semicarbazone....|CsHizN:0. See c867........-|183.26f = NTO—D fac eee ele cree we cde cesar cates c|esnfens|oeeface B??, 22 
c8b01|Cyclooctaz) ||) ) ee SORT 508 24 Or nc aleaheO “INZ ET AEN AO6OR IE [eto e ieee os pe Se se eu erarenererec 
siloxane, hexa- ‘ihe CHa 
decamethyl- o— | —si—o— ]| —si—cns 
| 
CH 6 
a er 
CHs 
c860 |Cycloocta- Va 104.15|ye or wh =27 142-370 0.9257 |1.5394% |...] s| 8 |s | |---------- B5', 228 
tetraene* {_} (—5.4) 42-2.517 
861 |Cyclooctene(cis) . . a a 110:20| MRS cero —12 138760 0.84487 |1.4682% |...| 8 |s |...|...|CChs BS?, 45 
ya 4218 
e862 |—(trans)..........|CsHu. See c861............. Ue ene eee ee —5.9 143760 0.84567 nly 7 Ee Pe Wael ed Pee ee B52, 45 
; 7578 
c863 |Cyclopenta- Exaltone. ZER.BO Gs perce eae 63 1209-8 0.8895 |1.46376 | 5] 8 |...]...[---Jeeee eee e ede ee ee 
decanone* ° 
OSE Sh WN ws V 
SOLIS ¥ 2 
c864 |—,3-methyl-*. ...|Muscone. Muskone. 238.42lye [alp—13 weve see {327-3072 |0.92217 |1.48445 | 5] © | 5 | a |...|---.-----: B7?, 51 
CisHO. See 6863 = 1300-5 
(undil) 
c865 |1,3-Cyclopenta- Ee medion! GO;LOl ere ee. eee —97.2 40.8372 0.80217 |1.4429% | j | © | © |...] 0 |..........|/BS%, 77 
diene* eat 
U 
4 1 
5 
c866 |—,hexachloro-....|Perchlorocyclopentadiene. 272.79lye gr —10, 239753 12701974) 11.5658 lel saris eee eee eee Am 69, 
CsCle -9 48-90.3 1918 
— |Cyclopentadiene- |see Naphthalene, 5,8-dioxo- 
benzoquinone 1,4,5,8,9,10-hexahydro- 
1,4-methylene-* 
c867 |Cyclopenta- Cyclone. Tetracyclone. 384.45|bk vt If Poo ll eee OIA Cree ...| 3 |...[...] 8 [xyl 84 iso- |B72, 521 
dienone, tetra- a9) PS ame: (aa or xyl) octane s 
phenyl-* aa s* 
CoHs || C6Hs 
oO 
c868 |Cyclopentane*. . . Penipmogiy lone O18 |e - se sess. {98.879 |49.2627 |0.7510% |1.40642% | j | | |...|...].......... B53, 4 
Aw 
3 
0869 |—,acetyl-........|Cyclopentyl methyl ketone. |112.17|,.............|... . s+ {162-3 ARTS tM Meee cal PtP [Gesce| end lacigd nec Ree B72, 20 
C7Hu0. See c868 
870 |—,bromo-*....... CsHoBr. See c868........... E40; Od lin eee sce ele era sr 186.7 sce) /1:80004" [1.48820 -1 2 Sol chal eee Bales eee ere B5%, 4 
7.77180 
568 
c871 |—,butyl-*....... .|CoHis. See c868............. TETHOS he, San —108.2 |156.77  |0.7840% |1.4318% |...]... aa et eee B52, 25 
872 |—,chloro-*....... Cree alee. Magee LOA BS demeshics cic aeeallivraee 114.5-5.0 |1.0051% |1.4510% | i |...|...]...]... 008 8 B53, 4 
/JEIVUL. O€€ © 
873 |—,1,2-diethyl- — |CoHs. See c868............. 126:28|pveshe ee —95.6  |158.587 0.79597 11.4205 |...]...]...]...]...[eececee en fee essere 
(trans) * 
0874 |—,ethyl-*........ CrHu. See 0868............. OS;19 comarp ress 8 —137.9 103.67 0.76327 |1.4196% | i |...]...]... s |to s, peth s|B5%, 119 
0875 |—,isopropyl-*. .. .|CsHis. See cB68............. NDP 2 2) Sakata ose. segeeees —112.7 {126.8% 0.77644 |1.4261% |...|... s |...| 8 |peth v B52, 22 
876 |—,methyl-*...... cise ae i A a S416 acess nen —142.4 |72.0-2.2 |0.74807 |1.4096% | i | @ |]... 0 ].......... B5, 27 
6bti2z. O€€ C . 














—_—_—_——————— ee A a 


For explanations, symbols and abbreviations see beginning of table, 
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0877 


0878 


0879 


0880 


e881 


e891 


0892 


0893 


0894 


0895 


896 


0897 


Name 





Cyclopentane 


—,l1-methyl- 
2-propyl-(trans)* 


— propyl-*....... 


Cyclopentanecar- 
boxaldehyde 


Cyclopentanecar- 
boxylic acid* 


—,3-formyl-2,2,3- 
trimethyl-, 
methyl ester 


—,2-oxo-, ethyl 
ester 


3-Cyclopentane- 
carboxylic acid, 
2,2,3-trimethyl-* 


1,2-Cyclopentane- 
dicarboxylic acid 
(cis)* 

—(trans, d)*....... 


—(trans, dl)*...... 
—— Aree, Ee ce. . 


1,3-Cyclopentane- 
dicarboxylic acid 
(cis)* 


—-(trans, d)*....... 


—(trans, dl)*...... 
—,(trans, 1)*....... 


—,4,4-dimethyl-* 


Cyclopentanedi- 
carboxylic acid, 
1,2,2,3-tetra- 
methyl-* 

1,3-Cyclopen- 
tanedicarboxylic 
acid, 1,2,2-tri- 
methyl-* 


Cyclopentanol’*.. . 








—,3-acetyl- 
1,1,2,2,4-penta- 
methyl-(a) 


Cyclopentanone*. 



















—,2-methyl-*.... 


—,3-methyl-(d)* . 

























































































Solubility 
Ref. 
other 
solvents 
8 |peth v B5?, 22 
B: lca seaee| sterpatsetiyetees B72, 14 
Sees an ate MeOH 8s_ |B9?2, 6 
a etal Poe MeOH 8 |Am 64, 
1416 
8 By exsraaccemrayers B10?, 419 
.|B9, 728 
Bt a] lociol etc | roaae cowckaro B91, 316 
5 v |chl, peth v |B92, 518 
Yotei| eve aet|leceuath aut opeeaten seat B91, 316 
s | 8s |s |pethi B92, 518 
a racks [te Acell aia oveaateroe eickaes B92, 519 
asets| che cll easesall eedanavehhte wees. B92, 519 
Woh | eeecall ste’ si| biotseats sie ote B92, 519 
v 0 re tates: B92, 529 
Ciao mel eeckeate B62, 3 
Mi evai| ete | a sroi| cere tessToxarefers B82, 11 
Out | lowe cel stats MeOH s_ |B7?, 3 
hexane 8 
Via . |B72, 13 
V Illaavredl lccexcll chef tereratcrerstc B72, 13 
viv -jaav B72, 15 


Mol Crystalline b 
Synonyms and Formula * | form, color and wee oP Density np 
wt. R ; Cc Cc 
specific rotation 
152.587 |0.79217 |1.432120 
1-Cyclopentylpropane. SAB Ba dwar aes —121.7 ‘|131.3- 0.77184 1.426620 
CsHis. See 0868 1.5760 
Ran, DS UE onre atta caysdarccellapaiarelatecs he 133-4 0.93717 1.14322 | 8 
U CO2H DAS i cersie duis escaieters —8 212.5- 1.05279 1.453220 | 6 
13.5752 
106-812 
CuHisOs. See 0880......... 198.25|[a]p+51.4 |......... 130-28 |1.048% = |1.4160% 8 
(al) 
CaHu20s. See c880.......... DG ES |e ascaccusd ta vartvotarcraies| pbaroueteracacand 21874 1.07987 1.45192 |...]... 
11016 
see Campholytic acid 
7 COs 158.16)nd (w) Ce ee eee Gel nadie tad ogo Sooo | fect pcre: lone 
\ J -com 
C7Hi0O.. See c883.......... 158.16) (Cw \lalDAeS7.6o ESE Wie-cnctsatecen |icnrtneves s\|leperetaieareyn'|ly arei|feree 
(w, c=0.9) 
C7Hi0Ou. See c883.......... 158.16] (w) MVS y ee Gap ota kODOOo) nmiee ano cl v|vh 
C7HioO«. See c883.......... LBS IG Cwhlajh— 85.9 |TSQHE i Weics ao cise eign bee vce lee naire o: elfleieio Me ae 
(w, c= 1.2) 
Norcamphoric acid. 158.16|pr (w) 119.9- SB00d! || AXertarsk |S enterica vAls 
wy | 120.6 
| 
CO2:H 
CriHwO.. See c887.......... 1585161 (CCH) ills O.0 10320.) [ian nvee the ates|levereaazarcelon ni ateds eheconsted terete [lence 
(w, c=5) 
C7Hi004. See c887.........- 158.16|pr (CCl) (Shen aE Po ACEN CIrae [eG che ome eel Intec Biol lecular 
C7Hi0O.4. See c887.......... RSoB a (ele A Pa eet peed Reman orialpacactic col ancmpocal lo) nen 
(w, c=5) 
Apofenchocamphoric acid. 186.20)mcl ada Gi acer cael aes apetes loess wheter sh | v 
CoHusOu. See 0875 
see Campholic acid 
see Camphoric acid 
a BONS Saou aces —19 140.85% |0.9488, |1.4530” | 5 | s 
4 U : 2 
3 
Desoxymesityl oxide. 198.31|(peth-eth) Dee ae) Was aera etal sis teieiadtisit ate tatre i 
Ci2H2202. See c892 
Adipic ketone. Ketopenta- | 84.11|.............. —51.3 130.657 0.950977 |1.4366% | i | s 
methylene. 
ae 
AG; 
3 
CoHwO. See c894........... OS 14 atvicistasces araiare —76.1 139.5760 0.92007 1.43472 | 3 | v 
742 i 19 11.43.4019 
CoH. See c894.........-- 98.14 {a}!?-+132.96 <ocalasttens perth 0.9140, 340 viv 
CeHwO. See c894........... S14) itive alemtenesensie cel lichersiticreke ate 143.7- 0.91322 |1.4329 s |v 
3.9747 
37.518.5 











For explanations, symbols and abbreviations see beginning of table. 
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No. 


c898 


c899 


e900 
e901 


c902 


e903 


904 


c905 


c906 


c907 


c908 


e909 


e910 


e911 


e912 


0913 


0914 


e915 


e916 








PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 







































Solubilit; 
Mol Crystalline a b ers y 
Name Synonyms and Formula ae * | form, color and He, ae Density | np can ca cn ce een Ref. 
* Ispecifie rotation other 
eh | Ww | al jeth bz BeleontS 
Cyclopentasiloxane 
Cyclopentasilox- Ons Gre, HOGA poss ceconces —38 210 Oe NER ho [50 fo sa|loaallocnljocc|ioaoccodeco|paanonor 
ane,decamethyl- | | 10120 
o— ee —sSi—CH3 
CHa 3 
CH3 ; O 
CH: 
Cyclopentene*....|5__1 bof OW ora ne eco rione tes — 135.076 |44.242760 0.77434 1.4225 | £ |} oS | 8 face | aw oll einem sie, B52, 35 
| 
4N72 
3 
—,3-chloro-*..... CsHrCl. See c899............ LODZ egeneck nate ar ete ll eysteroscnees 25-31% 1.057715 |........ Aid| Mii Gan lnc Sans ason. B5?, 36 
—,octachloro-....|Perchlorocyclopentene. ‘|... . (al) 41 288478 ea ais aes 1.566050 | i | vel...|.--]-<0|--s-seees BS, 62 
CsCls. See c899 14010 
3-Cyclopenten-1l- fo) 294.35|ye br TIO he cer catccspedl acoe leveled levers 00s 8 B8, 355 
one, 3,4-bis(4- me 
methoxy- | 
ene )ee cuso—_Y—l_|-¢ — ‘y—ocHa 
1,2-Cyclopenteno- 3! 218.30/nd (al) 1SH=6°9 -ilhisc.cyde meee emacs DS heed pole wee sent tear El4, 15 
phenanthrene eas a 
Cote. 
2,3-Cyclopenteno- owe 218;30\plor pri(al)s) |S84=5i— | eemeeenerlris cate colin c seein i|s .|MeOH s* |El4s, 19 
phenanthrene Z nd (MeOH) 
| 
OU 
9,10-Cyclo- 218.30'pl (xyl), nd T1556: + laa eared eens canes ese ris Oh essa a El4s, 25 
penteno-phen- we (i-PrOH) 
anthrene GOD 
(_) 
1,2-Cyclopenteno-|CisHis. See c903............. 232.33] (aa) 1Q6=7) Nac .tveato, nici armies aval len teens i -|aa sh E14, 16 
phenanthrene, 
3-methyl- 
Cyclopropane*. . ./Trimethylene. AD OB 25 sy ora stscoreiers Rave —126.6 |—33 O7205c eal eer ae C0) fiat a at ects (al Ieee cn B52, 3 
3/1 
2 
ee acetylann iain... Cyclopropyl methyl ketone. | 84.11|..............|......--. 11473 0.8993, {1.4244 | 5 | s | 8 |...J...].....2.0-- B72, 5 
CslisO. See c907 
—,1,1-dimethyl-* |CsHio. See c907............. OVS ees. 5. aschertave lemme oi aaeirelnyeye eres 21 0.66047 1,366 rN BO (basal sl Sy (eerie BS, 20 
—,methoxy-*..... Cyprome ether. CuHsO. See | 72.10].............. —119 44,7760 0.786; {1.3802 | s | s |v [OOS ef Woistieraars < 
c907 
—,methyl-*...... CREE SEOCE res dearr Giminaee al tf Gl seriscinc dan aes samee eee 4-5 (NCEE EW | ea ee Ol welicesle ts bel hee eeee B52, 3 
Cyclopropanecar- |E'thyleneacetic acid. 88:09 Pertsnaetes. cater 18-9 182-4 M0885," ||1-4800% [Lehi | wileeaincele eee on oer B9?, 3 
boxylic acid* na 
a7 
2 
—vitrile..........|Cyclopropanecarbonitrile*. B7.09]} scree eee fee ee eens 135760 O.911I6 |........ 8 -|hexane s |B9?, 4 
Cyclopropy] cyanide. 69-7088 
Se ea 
—,2,2-dimethyl- |d, cis-Chrysanthemumic acid. |168.24|pr [a]p +83.3 40-2 ae Bam ee ead Sete par ae 8 .{chl 8 C47, 
3(2- hyl- 5 2 
(2-methy CioHisO2. See c91 (chl, 1.6%) 3247 
propenyl)-(cis, 
d)* 
ea (Chea) Srey, CioHisO2. See c912.........../168.24!pr (AcOEt), LUD=G'T” oiilerarereraratecste\llvsMieregtalell eereiere oe | ere 8 .oos 8 B9?, 47 
(peth) 
—,—(cis, I)*......, CisHicO2. See 0912.........../168.24|pr [alp—83.3 [41-8 |.........|........].....-. 8 chl s C47, 
(chl, 1.56 %) 32478 
—,—(trans, d)*....|d, trans-Chrysanthemumic —|168.24|pr [alp+25.8 [17-21 BAG Stated lb A oe syaral eee d}yv chl s B92, 45 
acid. CioHisOz. See c912 (chi, 2.48 %) 909.1 008 V 
—,—(trans, dl)*....|CioHieO2. See c912........... 168.24|pr 54 UF A i de (PoC are Rey 8 chl s B92, 46 
: AcOEt v 











For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 






























































A Solubility 
Mol Crystalline ae be 
No. Name Synonyms and Formula ot * | form, color and oC. val Density np Ref. 
* |specific rotation other 
w | al jeth| ace} bz 
+ solvents 
Cyclopropanecarboxylic acid 
0919 |—,—(trans, 1)*..... CioHisOs. See c912.......... .{168.24|pr 17-21 ete (oan Hil iarreenee Gees aaa sauna Nil [Ate cardiac a fia 9201 ERR RE 
100?.2-0.8 AcOEt v 
e920 |1,1-Cyclopropane-|Ethylenemalonic acid. PBOTON wee ecu. cikaO=) Teg te RCT inca ial ater a. sak oo BVA Sacer fh a rocked [brent least cesrerantal Ney A petro 
dicarboxylic Vinaconic acid. 
acid* 
ee 
COoH 
e921 |—,diethyl ester*.. .|CyH1Os. See c920........... 1-0) 1 OR Ere Cea | eee 214-648 1.05662 |1.43451 |...) v | v |...]...]........-- B92, 512 
99-1001! 
e922 |1,2-Cyclopropane- aS 130.10|pr (eth or w) 1S en Ri Shi | on ede onsten| paentemincton 6/vivjf...] 6 |con HCl v |B92, 513 
dicarboxylic acid chl v 
(cis)* ( —cosH 
0923 |—(trans, d)*...... .|CsHsOs. See 0922........... .|130.10/lalp +84.87 175 seeds Mal PGgoane se - v|vj|v|.-.] 6 |ehls B9, 724 
0924 |—, (trans, dl)*...... CsHoOx. See c922...........,]130.10/nd (eth), pl = f......... 175 AND Nose ana iV |v | 6 |chl 6 B9?, 514 
(ace-bz) 
0925 |—(trans, 1)*....... CsHeOu. See 0922........... .|180.10|[a]p 84.40 1 (ol a nmin -.{ VJ v}...] 8 fehl 6 B9, 724 
e926 |—,diethyl ester CoHuOu. See c922........... TSG S2 1 eee fe adherens pean nig, {1068-7.5 11.082¢ |x. ce. vee] BPS [oe efecs[ereeeee eee B9, 513 
(cis)* 
c927 |—,dimethyl ester |C7HioOu. See c922........... WOSTG [ante catee ne ee eee ae 219-209 11.15844 [1.44724 |...]...]..-[...]...[......... -[1B9%, 513 
(cis) * 1108 
c928 |—,1-bromo-*.... .|CsHsBrO«. See c922......... .|209.00|pr (eth-chl), 175 ne EMIS leet ce, BoD or ral ah (Pos) ene the ees U3 B92, 514 
cr (ace-bz) 
0929 |1,2,3-Cyclopro- = | Ho2»e ———___- coon LA Diind (w) (Cli (S20) 8 | ileas scant. neers ee aie inenmeray ees 8 | 8 ]..-J[---}... chl 6 B92, 702 
Pane-tricar- \ ve 
boxylic acid* Py 
COoH 
i =i eared carer (carr (ee ene IPR acc GA Cela 
0930 |Cyclotetrasilox- Gp =e DOGI62 Iie sees 17.5 175 0.9558 + =|1.3968' 
ane, octamethyl- \ 7420 
° ° 
8i(CHs)2—O—Si (CHs)2 
0931 |—,octaphenyl-... si (CsHs)2—o—si (Cstts)2 791-02ind! (bz-all;or'aa)| eo 2a) suil's erste aces || Sapieerave aye tsnssabersieene 2 [tere |leres [erecel| Ss lfAa tees mae a|\t ee peer 
vS 
fe) ° 
Si (C6Hs)2—O—Si (CeHs)2 
932 |—,2,4,6,8-tetra- ic CHa TLS TE Ie races seems | hes deer esata 1.11837 |1.54612 |.-.]--.]...] © |...]heptane @|........ 
methyl, 2,4,6,8- si (csHs)—o—si (ceHs) 
tetraphenyl- XS 
° ° 
: ZL, 
oe oe 
CH3 CH3 
c933 |Cyclotrisiloxane, 8i(CéHs)2—o 594.78|pl (bz-al or aa) |190 290-500 as | neaernceeees |S emenrne: i ]...}...}... Slaas = |... ss ee 
hexaphenyl- ae 8i(CéHs)2 
si(CéHs)2—O 
C2H5 = 
0934 |—,2,4,6-triethyl- tf ASO sittin tee recs iy Paseo ee altGancrnrccateral sin Quethos biter on ES flere loci oi es CC (cS 
2,4,6-triphenyl- ns Re oP 
° Bi 
Si Ga C2H6 
C2H5 
0935 |—,2,4,6-tri- CHa 408.58|pl (al) 99.5 AGG=SBEG |e bocce aul oteenen S94 |( Ce llasells so|s0do conan ceallbescucce 
methyl-2,4,6- : 3 
Piet tase) 8i(CéHs)—O se 
° si 
8i(CeHs)—O CH3 
CH3 
0936 |—,—(trans)....... CaHzsOsSis. See c935........ 408.58)nd (al) 39.5 1901.6 1.1062% |1.530720 |---| 8¥].- foe sfee dec cece eee fe ee ee ee 
e937 |\Cymarose........ 4,5- Dihydroxy-3-methoxy- 162.18|pr (eth-peth), [100-2 =f... 2 fee ce ee de eee aes Wola © Wet 8 tek go ete ee 
hexanal*. 3-Methyldigi- nd (ace) 
toxose. 21 
CHs(CHOH):CH(OCH:)CH:CHO | [1p +53-4 
(mut) 
a ae ee | eee eee ee ee EE EE 


For explanations, symbols and abbreviations see beginning of table. 6 
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No. 


0941 


0942 
943 


0944 
0945 


0946 


0947 


0948 


0949 


0950 





Name 


Cymediol 
Cymediol 


—(meso).......... 
Cytidilic acid..... 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


see Benzene, dihydroxy- 
(isopropyl)-methyl-* 

see Benzene, isopropyl- 
(methyl)-* 


.|L-2-Amino-3-sulfopropanoic 


acid*, 8-Sulfoalanine. 
HO2CCH(NH2)CH2SO03;H 


HO2CCH(NH2)CH2SOz3H. .. . 
L-B-Mercaptoalanine. 
HSCH2CH(N H2)CO2:H 


D-Dicysteine. 
[HO2zCCH(N H2)CH2S8-]2 


(HO2CCH(N H2)CH28-]e 
(HO2CCH(N H2)CH28-]2 





CeHi2N20iS2. See c941....... 
Cytosilic acid. 


H OPO3H OHH HO 


jh 


HOCH2—C—c———c—c—n’_ ‘)—nx? 


Cytidine.... 


Ls 4 | 


|3(@-Ribosido) cytosine. 


H OH 





OH H 


jog 


HO 
lw 


ye 
HOCH2z—c—c——c——c—n’  S—NH2 


Cytisine(/) 


—,N methyl-..... 


Cytosilic acid 
Cytosine......... 


—,5-methyl- 
—,3(a-ribosido)-.. 


Pree Ms 





Baptitoxine. Sophorine. 
Ulexine, CuHuN:O 


Canlophylline. 
Ci2HisN2O0 


see Cytidilic acid 

4-Amino-1,2-dihydro-1,3- 
diazin-2-one*. 4-Amino- 
2(1)pyrimidone. 


CsHiNsO. See 0949 
see Cytidine 











Crystalline 


Pol; form, color and 


specific rotation 


169.16]oct cr or nd 


(dil al), pr or 
nd (w+1) 


[alp +8.66 
pr (w) 
[alp +9.8 
(c=1.3) 
[alp +223 


(iN HCl, 
c=1.00) 


169.16 
121.15 


240.29 


240.29 
240.29 


hex pl (w) 
[alp — 223.4 


(iN HCl, 
c=1.00) 

240.29 
323.21 


orh nd 
[alo +36.5 
(w, c=2.2) 


orh [a)"° 


+35.3 (w, 
c=1) 


243.22 





190.24|orh pr (aa) 
[alp — 119 (w) 

(w+2), nd (al, 
bz or lig), 


[a)'},°— 230 


204.26 


(w) 


111.10}/mel or tel pl 


(w+1) 





125.13}pr (w) 





For explanations, symbols and abbreviations see beginning of table. 











260d 
(anh) 


247-9 


260 
260-1d 


200-218d 
231-3d 


230-1d 


154.5 


137 


320-25d 


270d 


C-280 




















218? 





gh 


gh 


sh 


3) 






































Solubility 
Ref. 
al |eth] ace] bz ee 
solvents 
FM so Micde sl aracellln bU cancer ee aes ete 
Ai le ol cere nell inte ratemnaeecs B4?, 951 
Vii aud bes B42, 920 
i acs B4?, 919 
alk s 
Pons a Bee iret B4?, 936 
ial od. i jacs B42, 925 
alk s 
de bce BR Oe ee ee a B4?, 936 
BE locate eee Ol ears s cee B31, 25 
© liz cca late ai cto des eee B31, 24 
s v |peth 6 B24, 70 
Vv v |v jechl v B24?, 70 
6) i HOO a Mtracterters 
Ser hes .|acs be Ha 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 






























































Crywielline Solubility 
No. Name Synonyms and Formula ing form, color and ae ne Density 2 SS 1_~SCo#Ref- 
* Ispecific rotation : other 
w | al |eth| ace] bz aaeents 
ee ee es ee daa caer 
Daidzein 
— |Daidzein......... see Isoflavone, 4’ ,7-dihy- 
droxy- 
— |Damascenine..... see Benzoic acid, 3- 
methoxy-2(methyl- 
amino)-, methyl ester 
—|Danilone......... see 1,3-Indanedione, 2- 
phenyl- 
— |Daphnetin...... see Coumarin, 2,8- 
dihydroxy- 
— |Datiscetin........|see Flavone, 2’,3,5,7-tetra- 
hydroxy- 
|| $8038 0 eee ..|see Ethane, 1,1-bis(4- 
chlorophenyl)-2,2- 
dichloro- 
= tT 2 Sea Saee as see Ethane, 1,1-bis(4- 
chlorophenyl)-2,2,2- 
trichloro- 
dl |1,3-Decadiene* .. . |}CHs(CH2)sCH:CHCH:CHa.. .|138.25|............00 fe cee eee 168-7078 |0.7502 |........ Bl ercaseeanas| sip ta!|loosh-n lerepacelensane) ee] Eo eeOO 
d2 |3,7-Decadien-5-  |C2HsCH:C(CsH?)C:C(CsH})CH:CH@Hs si... se. 125-7  |0,8181, |1.4890" |...]...|--.]--.|--.[e--eeeeees[e renee 
a. ae * 
qnedstiierony ISBT ee eee 
d4 |4,6-Decadiyne*. . .|CHsCH2CH2C:CC:CCH2CH2CHs_s....... 0... oe fev eee eae 8g Osa hercasasialonate| evere rege feel ce Ae FE corte tere soe 
134.21 
d5 |4,6-Decadiyne- C:HsCOH(CHs)C:CC: CCOH(CHs)C2Hs SOOR Cees steal es brsee th mellenecevere ae Saal Brees Sul CClese Aeenietees 
3,8-diol.3,8- MOR 2 SNe Sires: eareantenencls sh s*| MeOH s 
dimethyl-* 
d6 |Decalin(cis).......|Bicyclo[4,4,0]decane. Deca- [138.25].............. —45.4 195760 0.89674 |1.48112 | i | | v]...|...|chl v E12B, 78 
hydronaphthalene. 
Naphthalene. 
Sat 
Loe: 
6 3 
5 64 
d7 |—(trana)..........|CioHas. See dG... .05.5.-..5- N38: 25 1 Ree ccew ecvacsc —32.5 185.5760 0.87002 1.4696 | i | v]...]...|...Jchl v E12B, 78 
MeOH 6 
d8 |—,l-amino(cis) . . . |cis-Decalylamine. CioHisN. LE Iyy Glee eee ea te 8) (form D1 OOag e giSiey cosa 5 caer coe Ellice sil isa OS, OCB E12B, 
See d6 —2 674 
(form II) 
d10 |—,—(trans)....... CwHwN. See d6............- 153227) ee aware ee —18 OOM 1/9 Wh ac) Sere Bate sail Pxetal| vs)|(61-10 08, 8018 E12B, 
674 
dll |—,l-chloro-...... GiaEt OLDS CCMA on clohovece biatetate nt EC ee a ON lenient: ine ste ecese ta 6 24) lgueovenacentia cs (cK a | ed Wa ad Mae eR BENE iM ote falc ys s0i| Syasted sleutanerey « terested neater kare 
114-6” 
dll! |—,2-methylene- |CuHis. See d6....... eat GOA Ea eae) 3 ooo e| ie MCT Re POSES NOE ey [GED oalooledallaca|pon|ponacnsanc E12B, 
(trans) 106 
d12 |1,3-Decalindione |1,3-Diketodecalin. 166.22\nd (bz, ace, A24—Bikw Pilea. cell tometer | ic recuetes eee Ss ale alsa) 8© jalkes E12B, 
(cis) > dil al) 2804 
d13 |—(trans).......... CiHuO2. See d12........... T66,22ind (bz, dil-al)P M523 Pe cteet ls coca fens cues Jortieoaleaclicis cleo clkes E12B, 
2805 
dl4 |2,3-Decalindione |2,3-Diketodecalin. 166.22|rh (al, ace, lig) |88-9 |......... meats ficdcal nem tec all pO Ma aorta eal coe E12B, 
(cis) sachs 2812 
== 
d15 |—(trans)..........|CioHuO2. See d14........... NOB; 22 ind CW), We (A a) LOOSE Sie claneh wave acalacs wrecmanes (Tal lag Yall BiB a edie) Peaesrey ve 1 E12B, 
lig s* 2804 
d17 |2-Decalincarboxy-|Decahydro-2-naphthoic acid. |182.26|cr (hexane) +7 ME rte ms) MI Sree cas Meeohaeeerae! bust: s | 6 |.s./.\8 jebl’s E12B, 
lic acid (cis) 4082 
Comm 
= t= 4 28720 | i Ue el loned lnexeenim satis BL, 764 
d18 |Decanal*......... Capraldehyde. n-Decylalde- |156.27].............. ca. —5 208-9 0.8304 |1.4287: a Boas telane laanran > 
hyde. CH3(CH2)sCHO 
d19 |—,oxime.......... Capraldoxime. DAL2Sifa( ail MeOH) GOW wy |seeendad| osiccne| seceectes VA ie ial Sica nicl jee BI, 711 
CHas(CH2)sCH:NOH 
d20 |Decane*..........|CHs(CHz)sCHs......,....-. 1a DOO ans sothe a mantra 0 wire —29.7 174.1760 0.73007 1.411920 HP COLED Nh oollaoalkunabonacas B18, 519 
d21 |—,l-amino-*..... n-Decylamine. CH3(CH2)9N H2|157.30}.............. 13 220.5760 0.951; 1.433330 5 | © | «& | © | © Ich] C49, 
fr. 16.1 158092 



































For explanations, symbols and abbreviations see beginning of table. eee 






PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Crystalline 


Solubility 




















































































































No. Name Synonyms and Formula ae form, color and aes ea Density np Ref. 
* Ispecific rotation other 
al |eth| ace] bz Aare 
SS 
Decane 
d22 |—,1-bromo-*.....|n Decyl bromide. Pp Vet eo i ais aA Bene Ot — 29.6 11816 1.0658, BAD 53579) fT Me cen Wand eaete| oue 
CHs:(CH2)sBr 
d23 |—,2-bromo-(dl)*..|CHs(CH2z)sCHBrCHs........ V7 AL bare a arin et |, a ae a 124-520 1.051229 |1.452625 
d24 |—,1-bromo-10- CC iso BR ete sis ous Seas te LOO Oo ON oro aaah cabo cartel ava. sie tee 9' 131-2u 1.1527 i WE: TS a a | | a | eel Ps oan sci arin er 
fluoro-* 
d25 |—,1-chloro-* Decy] chloride. CHs(CH2)9Cl. |176.73]..............]....-2005 222-3 0.86834 AE y JU Ie Wet lene Ste eee) [ares Eee eG acta BL, 522 
426 |—,1-chloro-10=  |F(CH2)wCl................- 194: 7.2 | MRA oe horse re 1159 O:9574" 11-4333 Ia icy Icy. cells clon aon | teeter 
fluoro-* 
d27 |—,1,10-diamino* |Decamethylene diamine. U2 B2I iva macetek co wen 61.5 LA aici acsneus || een . |B42, 712 
H2N (CH2)10N H2 
d28 |—,1,10-dibromo-* |Decamethylene dibromide. 300.09} pl (al) 27 16015 5d 1.335 |1.49052 | i | 5/8 . |B, 130 
Br(CH2)10Br vA 
d29 |—,1-fluoro-*...... n-Decy] fluoride. CHs(CH2)9F |160.28]..............[....0.05. 184 EO 64 Il lea a iy Ce es Eee cir BL, 129 
d30 |—,l-iodo-*....... n-Decyl iodide. CHs(CH2)sI. . |268.18]..............[......0.- 13215 125674 (14850 la | alan iene | eee BL, 523 
d31 |Decanedioic acid* |Sebacylic acid. Sebalic acid. |202.25/lf 134.5 ZOD lSrarrehe ave 1.422183 SiN), Bi) sss] pet aod Ce eee B22, 608 
HO2C(CH2)sCO2H 
d32 |\—,diamide........ Decanediamide. Sebacamide*.|200.28}pr o1 pl (aa) PA a enn ees! rete one, eos) Pete en tlk -|aa v B2, 720 
H2NCO(CH2)sCON Hz 5h | vA 
d33 |—,dibutyl ester... .|Di-n-butyl sebacate. BUA TN en ee, oA cra ere rere: 344-5 0.93291 |}........ i CS exeey (eee Creme ae B2, 719 
C4HO2C (CH2)sCO2CiHs 
434 |—,dichloride....... Sebacyl chloride. 230114 | aan ae ee . {2207 1.12125, |1-46948: | all di|-oa|-e 2-8 eee B22, 610 
C1ICO(CH2)sCOCl 165 
d35 |—,diethyl ester*.. .|Diethyl] sebacate. Pas a) Vera eee 5(1) 306778 0.9646, |1.4359% | 3 | 5 Blo eacseecee B21, 293 
C2HsO2C(CH2)sCO2C2Hs 
d36 |—,di(2-ethyl- (C2Hs)2C HC H202C(CH2)sCO2C H2CH (C2Hs)2 
butyl) ester* 370;:58 |.) eect —22 344-670 0.9207 |........ iW Be eo B2, 719 
d37 |—,di(2-ethylhexyl) |C4Hj CH(C2Hs) CH202C (CH2)sCO2CH2C H(C2Hs) (CiHp ) 2565 0.9127 {1.4513 | i|s |) a: |=; eee 
ester* 426.66 —48 
d38 |—,dimethyl ester...|Dimethyl sebacate. 230.31)lo pr 26.6 1445 0088245 |siagnes GTi (anal... Sa ee, B2, 719 
CHz02C(CH2)sCO2CHs 
d39 |—,dinitrile........ 1,8-Dicyanooctane. Sebaco- |164.25].............-]........, 1090-20018 kt cate cee eee Bde eR Hee Aierae ay eae B22, 610 
nitrile. NC(CH2)sCN * 
d39! |—,monomethyl 9-Carbomethoxynonano- 107.28) Geter cte ca 3-4 17816 11,4398 | i 8 Am 69, 
ester, mononitrile | nitrile. NC(CH2)sCOsCHs 1684 
d40 |1,10-Decanediol* |Decamethyleneglycol. 174.29/nd 71.5 ORS ee leracrermiat é6lvi]é lig i BL, 560 
HO(CH2)»00H vA 
d41 |1-Decanethiol*. . .|n-Decyl mercaptan. UTS OD cr sicca: mates aces . |125-719 0.841029 Sy ca Oe Pa (am a (re a) i Am 55, 
CHa(CH2)sSH 1090 
d42 |Decanoic acid*.. . Pa eae i Nate acid. |172.27)nd fr. 31.5 270760 0.8858" 1.42850 | i | oA s|vivi.......... B22, 309 
8 2)8' 2, 
d43 |—,amide.......... pace en 171.28/lf (eth) 108 fais fy Sor 0.9997 [1.4260] i|s|s|s|slocks B2, 356 
8 2)al 2 fr. 98 
d44 |—,anhydride*..... Capric anhydride 326.52\If OR elles | ka vee 0.8865, {1.4002 <a aes ty B22, 311 
(CHKCH)COWO. | tT Oe Tea ees weir ene 
d45 |—,chloride........ Capryl chloride. (ONCE Rengareegan ace —34.5 |a32%  |0.973% |........ d|djs _|B2, 356 
CH:(CH2)sCOCI 
d46 |—,decyl ester*..... n-Decyl caprate. 312.54)... 2... .|9.7 21916 0.85862 |1.447g20 B2, 356 
CHs(CH:)sCO2(CH2)sCHs a bane 
d47 |—,ethyl ester*..... Ethyl caprate. 200.32 —20 241.570 0.86487 |1.425 
Btarafelateaua<a aera - y .425620 cn PW [ee [ape 1948, 
CHs(CH2)sCO.C2Hs : Ae ale 
624 
d471 |—, isopropyl ester* .|Isopropyl caprate. PLEO OL minsne sistas ein vlell Mec sHavente 12110 O.S543™. [aoa yas ea oh ee he ee 
CHi(CHs)sCO;CB(CHs)s: i) GI per eet ee ere en ea (| | |e | 
d48 |—,methyl ester*.. .|Methyl caprate. 186.30 —18 2240 = 0.87339 |1 i 
En t,o) eR : 425620 Vrilheie|er cleo. cec eee SLOSS: 
CHi(CH:)sCO2CHs ‘ mip iad 
624 
d49 |—nitrile.......... ne ee cyanide. |153.27|.............. fr. —14.5 |243.779 0.82954 |1.4276% | i | @ | © | « chl © B2, 356 
3 2)8' 
d51 |—,piperazine salt... |CaHioN2.2CHs(CH2)sCOoH . . ./430.68]..............198 — |........./.......-/00..-- OP 1B il” 2) 2, pucshantal erate eeumeuccers Am 70, 

















For explanations, symbols and abbreviations see beginning of table, 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 











ao Grostalline : Solubility 
No. Name Synonyms and Formula a form, color and oy we Density np Ref, 
" Ispecific rotation ; ; other 
al |eth| ace} bz 
4 | solvents 
= an r 
Decanoic acid 
d52 |—,propyl ester*... .|Propyl caprate. Po RYN Eo © a xicetae a MERC od 6 CHM eae a IPL reece 1D}362020% | A QBORS AIM, .|llehenlte, Rilletus)||, e001 ieee eo RSA eae anna? 
CHs(CH2)sCO2CsH; 
d53 |—,2-bromo-*.... .|CHs(CH2);CHBrCOcH...... ORLA; anak Mere s veces 140-12 1.1912% |1.4595% braves] PEL hone stare |epen ceeote eat one B2, 356 
d54 |—,10-fluoro-*..... EX OHS) bGOsbl sy creas cass LOOLZG I fern esrarsiierars as 49 O0=H02 2 saliva s be viv NC Nias toner 
d55 |—,2-octyl-*....... 9-Heptadecanecarboxylic 284.49/nd or lf (al) 38.5 YD is Sh Se seoenall hin cece s\| 8 . |B22, 368 
acid. [CHs(CH2)7}2>CHCOsH 
d56 |—,4-oxo-*........|y-Ketocapric acid. 186.25] (dil al) Tw Weare ae eral sya aid quale aera BP le sro ilhas.y0:| lei | arama vernon B32, 449 
CHs(CH2)sCOCH2:CH2CO2H 
d57 |1-Decanol*....... Decyl alcohol. CH3(CH2)sOH./158.29]............../fr. 7 229760 0.82877. 1.436620 2 | «© | o | © Ich] B12, 459 
d58 |2-Decanol (dl)*... .|CHs(CH:);CHOHCHs....... PES ZO inc isracc anya —2.4 QIO=T. @ likainowne ee 1.43262 8 Gh avaceteth-omataxe Bl?, 1762 
d59 |4-Decanol*.... . . .|CHsCH2CH2CHOH(CH2)sCH3/158.29]............. 0 fee eee eee 210-1 0.8265 1.434025 8 .|B1, 426 
d60 reseae Cl(CH2)100H. . POE TSI. cor kas a eee dearer USSG Nia cas 1.458425 Palla lsie ale thin caseath as oral terchene taped 
10-chloro-* 
d61 |—,10-fluoro-*..... (CHa) OH. es oe eee ees 176.28|..............Jea. 22 |136-715 0.919% —|1.43222 ‘all Nal teal dial Meneberrc ellen Sco 
d62 |2-Decanone*..... Methyl n-octyl ketone. 156.27|nd 14 210-1787 0.82307 1.462120 s|s8 . |BL, 764 
CH:sCO(CHo2)7CHs 
d63 |3-Decanone*. ... .| Ethyl n-heptyl ketone. VEG OT Gee cee ata | aoe cio 211 0.82514 |1.425220 Bi WAS. aletsell veer cisecencpees ere BL, 367 
CHsCH2CO(CHs)sCHa 
d64 |4-Decanone*..... n-Propyl n-hexyl ketone. 156.27|nd => 206-7 0.8245 1.424021 cw | 0 .|B1, 711 
CH3:CH2CH2CO(CH2)sCHs 
d65 |Decasiloxane, CH,[Si(CHs)2O0]sSi(CHs)s.... . MOS SOI Kaa aes) crater reer Om] eeerecniie austere 1834 0.925 1.398820 6 8 iligs heer e 
dicosamethyl- 
d66 |1-Decene*....... .|n-Decylene. TAOLZG Ni chs aise Beene! |= 6023 170.3756 0.7408, 1.421520 06] FOOL} SMa eu ieire semanas oka Bl, 859 
CH:(CH2)7CH:CH2 
d67 |5-Decene(cis)*. . . . |cis-1,2-Dibutylethylene. PAG 2B cco ctinoes —112 170739 0.7445 = =/1.4525 wo | © .|Am 63, 
CH:3(CH:)sCH:CH(CH2)sCHs 216 
d68 |—(trans)*......... CH:(CH2)sCH:CH(CH2)sCHs |140.26].............. —73 170.2739 0.7401 1.4235 CF eer (biceall ees] pect errno Am 63, 
216 
d69 |1-Decene, CH:3(CH2)7CBr:CH2......... DUGCIB Eon cobs ar tl Bom ee 115-622... 1.08447 MAG 2H fied | Meee ele esl cate | moana [lanterns eter epee B14, 859 
2-bromo-* 
d70 |2-Decene, (Gis (CHa) -OHRCHGH-Brs.. 4|219:18 |e ques areal skh 1217 1.074% |1.471618 lig s B13, 859 
1-bromo-* 
d71 |1-Decen-3-yne*.. .|CHs(CH2)sC:CCH:CHe...... 136293 Rnnee Meant 454 OO gtttS cals) calles alle seiaaincas aa Am 61, 
572 
d72 |1-Decen-4-ynet*.. . |CHs(CH2)sC: CCH2CH:CH2 . .|136.23].......-......[.....005. eee We dtiye Iieeees Ae leo laculls salbcollnascaces oc Am 58, 
612 
d73 |2-Decen-4-yne*. . .|CHs(CH2)sC:CCH:CHCHs.. .|136.23].........-.... eee ee eee 556 0.78507 1.460925 .|Am 61, 
572 
d74 |1-Decyne*....... . |n-Octyl acetylene. TBSIDS Merresctnpestonsi —44 174760 0.76554. |1.426920 s|s .. Joss B1?, 1016 
CH:(CH2)7C:CH 
ava aaDecynete ne 4|CHiCHsG:C(CHasCHaty).- 5 |I88.25|,.ee ae bation «nots. 175-6700 10/7654, a\2:433;q wiles el eke cere cece! eee ee eae Reece 
d76 |4-Decyne*....... .|CHs(CH2)4CiC(CH2)2CHa. .. .|138.25].......00 0. ce fev eee 74.519 O77 fhe» 1.486177 UT a artes Rr lath (cee ee 
d77 |5-Decyne*........ Dibutylacetylene. PSS12 Sierras 3 —73 177751 0.76907. 1.433120 1 Pletal Patcicdl [Ress pena ae B15, 1017 
CH:(CH2)3sC:C(CH2)sCHa 
d78 |4-Decyne, GiecCieceeuenvexe(@soyvGly | |Rogomameyooal saan see 862° Ore Ingerman ssh lsh cl callsseccveeee Am 62, 
3,3-dimethyl-* 166.30 1800 
— |Dehydroacetic see 4-Hexenoic acid, 
acid 2-acetyl-5-hydroxy- 
3-oxo-, lactone 
d79 |Dehydrocholic 3,7,2-Trioxocholanic acid. 402.54|(ace), [a]D VG Snes lI Fcc Sues Areal [ie cot eeeene a 6 | i |s | 6 |chls E14, 211 
acid 1 +26 (al) AcOEt s 
| va 
(OG: 
4 \ 
° ° 


















































For explanations, symbols and abbreviations see beginning of table. 
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No. 


d80 


d82 


d83 


d84 


d86 


d87 


d88 


dg1 


d92 
d93 




















Solubilit 
Crystalline olubility 
Mol. m.p. b.p. ‘ f 
Name Synonyms and Formula of form, color and °C °C Density np Ref. 
specific rotation eer leetaeal te other 
solvents 
| ian oi 
Dehydroergosterol 
Dehydro- AS:6, 7:8, 9:11, 2223. Firgo~ 394.64/If (al+1w), 146 DSO0-6 9 © NORE apenas s*|v]s8 chl v El4, 67 
ergosterol statetraen-3-ol. nd (eth) AcOEt s 
<a [ap +149.2 
(erly : 
CI ne 
HO— N 
Dehydromucic see 2,5-Furandicarboxylic 
acid acid 
Delphinine....... as EL eRIN Oli co os scene vans oes 599.71\orh T98=200d, ||c.0cc- s <gox le nve Seeet aeee ee Plus: Wek, -|ehl s J1952, 
1750 
[elp +25 (al) 
Delphinidine 3,3’,4’,5,5’,7’-Hexahydroxy- |338.70 br pr, nd or D350" MN sse-scaleeea aller setae eee viv .|MeOH v_ |B18?, 247 
chloride flavinium chloride. pl (HCl) AcOEt s 
CisHirClO7. 
Derritol.......... S7O:4live nd (MeOH) UGS 9 Were eseiete ans Gilg inte sas setall le crecesoicee i -jalk v B18?, 223 
CH30 20 
{a]p — 66.2 
cno—f_Y—crco’ _Y O CHa (chl c=3) 
Se ae a eel 
OH HO CH2—CHC:CH2 
Deserpidine...... Canescine. 578.67\nd or pr 220-81" . Wescleciae mallee emloul eee eee i | s* -jchl s Am 77 
Cs2HasN208 {a]p — 137 (chl) 4335 
Desmethyl- see Normorphine 
morphine 
Desoxalic acid... .|see 1,1,2-Ethane- 
tricarboxylic acid, 
1,2-dihydroxy-* 
Desoxybenzoin. . .|see Ketone, benzyl phenyl 
Desoxycholic acid |3,12 Dihydroxycholanic acid. |392.58}(al) [alp 1 pa | Ce On | pe aiwcres Peet ia sat i{v]|6| 6|i {chlé E14, 183 
CuHa004 4.57 (sl) aa 6 
Desoxycorti- A4-Pregnene-3,20-dion-21-ol. |330.47|pl (eth) 1 | ES CROREI r, Pice seach, |e ares ee oa ea fea = I Ie. E14, 153 
costerone CuH200s {elp +178 (al) 
Desthiobiotin. ... Ss ral a aed 214.27)lo nd (w) MBBS. A euaseyt aca ioe ie AeceeaieeyS 4 8 Weel ctl eal 2b alexis) se ol eee 
\ Y [lp +10.7 
fo) 
—,methyl ester... .|CuHisN2O3. See d87......... 228.29\cr (MeOH) 69-70 194=7Oe hes RSS PS on oles OED Bee eree 
lalp +2.6 chl v 
(chl) 
Desyl chloride... .|see Ketone, benzyl phenyl, 
a-chloro- 
0-Deutero- see Methanol-d 
methanol 
Deuteroxy (tri- see Methan-d:-ol-d 
deutero) methane 
Dexedrine........ see Amphetamine 
Dextrin (starch)...|(CeHwOs)2...... 00000000 (162.14), amor chars ......... VASE EY |S unet ae Pee ales eae be eee scars | Ghaaadoe 
[a]p>+200 
Dextronic acid... .|see Gluconic acid(D) 
Dextrose......... see Glucose(D) 
Dextropimaric |CuHaO2..............00 00 316.49 [a]p +60.5 69 1490.08 1.030) |1.5208 el 7" oe ere nie Te ees B92, 453 
acid, methyl] ester 
Diacetamide.....|see Acetic acid, amide, 
N-acetyl- 
Diacetanilide..... see Acetic acid, amide, 
N-acetyl-N-phenyl- 
Diacetoacetic acid|sce Butanoic acid, 
2-acetyl-3-oxo- 
Diacetonamine. . . |see 2-Pentanone, 
4-amino-4-methyl-* 
Dialuric acid..... see Barbituric acid, 
5-hydroxy- 
Diazoamino- 1,3 Diphenyltriazene. 197.24 ye lf (al) WOOD) « PUT Ratra a's ccal] eeteretertraan Ih veneer ere Ne eg bas v |Py v B162, 351 
benzene 3. 2 2! 3 
, 
nn 4 
5 Clb" 
—(isomer)..... pines CIAPISIN Gy SEE COL is eniy eee aces 197,24 vendor pr (bs)|80-L |. cwcaacnle ka cwollere cies cused | txeud s jligs B162, 351 
—,2,2'-dimethyl-.|CiuHisNs. See d91........... 225.30 lt red nd (al) P2U SUP clei & avarclllanancersterecel | ereeenere terns Bs . |lig s B162, 180 












































For explanations, symbols and abbreviations see beginning of table. 
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No. 


d94 
d95 
d96 
d97 
d9s 


d99 


d100 
d101 
102 


d103 


d104 


d105 


d106 


d107 


d108 


d109 


d110 


dlil 


d112 





Name 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 





Diazoamino-benzene 


—,2,3/-dimethyl-. 
—,2,4'-dimethyl-. 
—,3,3’-dimethyl-. 
—~,3,4’-dimethyl-. 
—,4,4’-dimethyl-. 


— ,4,4'-dinitro-. . 


—,3-methyl- 

—,4-methyl-.... 

1,1’-Diazoamino- 
naphthalene 


2,2'-Diazoamino- 
naphthalene 


Diazoamino- 
toluene 

Diazomethane... 

1,2:3,4-Dibenz- 


anthracene 


1,2:5,6-Dibenz- 
anthracene 





1,2:6,7-Dibenz- 
anthracene 


1,2:7,8-Dibenz- 
anthracene 


1,2:5,6-Dibenz- 
anthracene, 
4',4-dihydroxy- 





Dibenzanthrone. . 


1,2:5,6-Dibenzo- 
fluorene 


1,2:7,8-Dibenzo- 
fluorene 


1,2:5,6-Dibenzo- 
9-fluorenone 


CuHisNs. 
CuHisNs. 
CuHisNs. 
CuHisNs. 
CuHisNs. 


-|Ci2HoNsOu. See d91.......... 


CisHisNs. See d91 


-|CisHisNs. See d91........... 


€ S—xunw—¢ YS 
© or, 


o 


> 


see Diazoaminobenzene, 
dimethyl- 

see Methane, diazo- 

Naphtho 2’,3’:9,10 phen- 
anthrene. 


1,2 Benzonaphthacene. 
Isopentaphene. 


ae) 
~ ~ ~~ by, 
Dinaphthanthracene. 


y o 


COO 


CwHuO2. See dl105.......... 





|Violanthrone. 





225.30 
225.30 
225.30 
225.30 
225.30 
287.24 
211.27 


211.27 
297.36 


297.36 


278.35 


278.35 


278.33 


278.33 


310.55 








456.50 


266.34 


266.34 


280.31 























































Grrstaltine ‘ Solubility 
form, color and ee ‘P. Density np Ref. 
‘ ; °C °c 
specific rotation other 
solvents 
ye cr (lig) ig P Pechrine Scrcol Git ora treet ie .. {lig v B16, 705 
ye nd (lig) LOS © alniaateetetaliname th eagieeile' eacatas ties . lig v B16, 708 
ye nd (peth) aoe NIN coy -ceetereviees latent panies [GrommPerste ree .|08 V B16!, 407 
ye nd (lig) ORT |e aicpRarerelliartialhc detec | Pireleuaratatetts rent .|os 8 lig s* |B16, 708 
VOC CUE Or ETE Ae Mtareniace aiitm touts AP. dae nls. UES B162, 355 
pr (al) lig s* 
Wena (al) ont: (220d! Vili c. comarnt|s detenis-veel nea nueed i | s+} 8 | 5] 6 |chlé B16?, 354 
(bz) 
ye nd (lig) |e Me {let Chea eres ore) | CCePnCIeArAy | eeenin eh ar ayo fapratteg |e Fajhstl[e)cel nj] 4a 04 | epatae tance ree B16, 714 
ye pl BG COL) goa beire streets Bl botdea css orece iP evae See Bas ii He SA eo Plc avail ota sail agit vol hopes B16?, 354 
ye lf (al) XB ROD cs eco ees Sheer cya ellle cd BAT Guo ater eiMharaee derail bet evailiexers .|B16, 716 
red nd (xyl) 10; a (PRR S| [os Re ce ey Lee ecneeene| (Cheeni iicecd leaetrs [eal ich omc unclear 
nd (aa) 2O5ee Alen ciyaeetoal are tude oll on oeteenede % Be raswaetes B52, 668 
pl (dil ace) ROO—ZOi> a Saets ease |\estaorrvtensl | once artietd i | 6 s | s |CSos El4s, 
aa s 604 
ve Mor na (xyPi263~—45 ie ch eaalla ie vais allan sia ceteteca Amnillaccalaate .|con sulf s |B5?, 667 
og If (bz) QOT6 Ui imate a hci ele tree 1 a etme 5 jaa i B52, 668 
og 415-8 SUB LVAC! Gites, =. toallee teatro ier.« Cee Patel [cis] Rencin. A No El4s, 
620 
Vi-bl or bk-nd 1400-50) bhi catec ie Ak ak wae] entrees i i |xyl, Py El4s, 
(PhNO: or sulf s (vt) 907 
quinoline) aa i 
pl (bz-al or 174-5 ROOST | Wee cbc allinae aren 6 8 |to, El4s, 
AcOEt) PhNO:z s 520 
If (bz) 2S0K1 HW icatitetecsteral| la discveete wist| searerecacsrape re tel) 13 Bri|scdvetcteracere El4s, 
518 
og-ye plor pr |213 BLD VAGH Ml (aceectevesitetell laveraratecataray incest eee) onan ane toate to s* sulf s |E14s, 
(xyl or aa) (red) 514 









































For explanations, symbols and abbreviations see beginning of table. 
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d113 


dll4 
d115 
d116 
d117 


d118 
d119 


d120 
d121 
d122 
d123 
d124 
d125 
d126 
d127 


d128 


di29 


d130 


d131 


d132 


d133 


d134 


d135 
d136 





—,l-amino- 
—,2-amino- 
—,3-amino- 


—,l-bromo- 
—,2-bromo-...... 





—,2,8-dibromo-. . 
—,3,6-dibromo-. . 
—,2,6-dinitro-.... 
—,2,7-dinitro-.... 
—,l-nitro-....... 


—,2-nitro-....... 


—_,4-nitro- 


1-Dibenzofuran- 
carboxylic acid 


3-Dibenzofuran- 
carboxylic acid 


4-Dibenzofuran- 
carboxylic acid 


1,2:6,7-Dibenzo- 
phenanthrene 





1,2:7,8-Dibenzo- 
phenanthrene 

2,3:6,7-Dibenzo- 
phenanthrene 


Dibenzo- 
1,4-pyran 

1,2:4,5-Dibenzo- 
pyrene 


Dibenzopyrrole... 
Dibenzothiopene. 


—,2-amino 
—,3-amino....... 


Dibenzofulvene 
Dibenzofulvene... 


Dibenzofuran.... 
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lubilit; 
Mol Crystalline ay " Roe y, 
Synonyms and Formula ©" | form, color and Ke ie Density Ref. 
specific rotation other 
— | solvents 
see Fluorene, 9-methylene- 
Diphenylene oxide. 168.18/lf or sc (al) 86-7 287760 1.0886, 1.60797 1 | Galay. aav BI1T?, 67 
5 4 
‘Os 3 
7 ~ y) Y2 
8:40 Tel 
CwHoNO. See d113.......... PSB 2 1 xaaiisteccaiesesate 257 I oe ee ee (errr fee ete all 5 c5! loca Pectcl| Ir/tucl (evcicd (eeeuris rico need Gewese 3 
CiHeNO. See d113......... .|183.21| (dil al) 04. UN RE Ree Srey cae cllaveto aes ee SOREN os coal chanel Een eet B18!, 557 
CiHoNO. See d113.......... 183.21|pl (dil al) 2S: | WR he Peles oc sete ree me + Mi dec Ue dal i (OED ee cients B18?, 423 
CiwHoNO. See d1l13.......... 183.21|br nd (dil TR PEAS Pi [hs a (Pare eed (OS beret ees] PR, on (cucu cine Am 75, 
MeOH) 4845 
CwH7BrO. See d113......... BAT ODN sirrtantteacnte-s ce (7 nh RRR cer Isr erimeses| | Mah gee sed ee apace a fl=vartall liens we ala rile la eee 
CwH7BrO. See dl13......... 247.09]lf PLO 20) 1122000 Se eae eal laee ia Pian t220 bina] Pees Wee | [esl sche ore J1931, 
529 
CiwH7BrO. See d113......... 247.09|nd (al) lf (aa) |108-9 7-7, Ue | eG (See ne 8 jaa 6 B17?, 68 
CiHeBr2O. See d113......... 2001 eetadiecataineneee OA al aoncrarctelel otetlcotes watarcsel en erctecale <I cos ell aerial nh] oo are Saar tesa aeration 
CwHeBroO. See d113......... 326.01/If (al) 199=2O08 Wie caste Ara ee a meee s|vj...| v jaav BIT, 69 
CrHeN20s. See dl13......... 25S 10s tee Nase BOOA6 = Ws cece tone cl oe oes 6 s | i |xyl dligi |B1T72, 69 
CirHeN2Os. See d113......... ZO LON ervet es cir onaver ne) estas i; a OPE OE EPs Calas enact (rae Min) (Rene Pet it ercisinud cue j-openee tee 
CizHiNOs. See dl13......... 213.18]ye nd 138-9 i131 7. 07 | ee ee! (Pare Racies (s.-4 aus) (eA (Cera Pini is (enero 
(126) 
CwHiNOs. See d113......... 213.18lye.nd (al), cr {159 (141) [180-5 ss [.. 1... J... eee i| 6/6 aa sh B17?2, 69 
(aa) 
CiwHiNOs. See d113........./213.18}It ye nd (al) ASBR—O oe s ite athe iterates @crecalahareca tars eel sical ey ets, Sen eee et See Am 75, 
(120-1) 4845 
ay 212.19/nd (al) 209-10" Woden Bs Alok celle Sain oll eke ae wre ea te ttall ws otall ce ar ya 
CUR 
ESS 
CO2H 
se 212.19/nd (dil al) 72168 eo a | [Meee ordre Be erase cera e Sees [bacon teen B18, 313 
CUV 
fo) 
CO2H 212.19|(50 % al) ZOB=10 cee atiwiisadors nrere sca Sle selec nato tea S elraat eed ore elon tho kiseas Gl bie eee eerie 
ie 
- ne 
CUO 
° 
Naphtho-2’,1’:1,2-anthracene.|278.33|gr-ye lf BOSE Midis orate’ cenl o Rrcratand/ stall ace Shc ieee cio erat cia a on Ibe tel cial ar NETS B52, 668 
Naphtho-2’,3’:1,2 phen- 
anthrene. 
Cet 
see Picene 
Dibenzo[b,hJphenanthrene. —_[278.33|ye-gr nd 21) Ga cc | te en ed 8 Be licdclins wilxyld #5 WER AES. 
Pentaphene. or If (xyl) 
s 
O 
COV 
see Xanthene 
a N B02:35 payer ngd. (to)!  jRel=2o BPP, wcll cen onull coe arate meee 6 8 | 5 |to 8 El4s, 
N | y con sulf s 805 
Coe (ye-red) 
oe me 
see Carbazole 
Diphenylene sulfide. 184.26|nd (dil al or lig)|97 Soma [eR cvcre ccvell een cies Bete 3% v |MeOH s* |B173, 70 
5 4 yh 
COO) 
aA I 
Sie aad 
CisHoNS; Seé'd1345 ce. .c. eo (LOO2BI. oyna eae po id ies ean ik Sora Hb eaeees ars Al (ead itecnedl latte sees ern laid a aoeeonaare B18?, 423 
CuHoNS. See d134.......... 199.28|If (dil al) UY pes IM SPORES reer (CR aceeererenea [ote S.coe4| cs ol Hye eh hen Intel loees Araceae cae B18?, 423 





For explanations, symbols and abbreviations see beginning of table. 
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No. 







d137 
d138 


d139 


d140 


dl41 


d142 


d143 


di44 


d145 
d146 


d147 
d148 


d149 
d150 


d151 
d152 
d153 


d154 


d155 


d156 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 








Crystalline 












Solubility 































































































Synonyms and Formula Mol. form, color and oe bp. Density np Ref. 
wt. j fe Cc °C 
specific rotation other 
solvents 
Dibenzothiopene 
—,1-bromo-...... CuBiBrS. See di34..........|268.16]........0.0008 MG) foe | Wie Reacicd MARNE: atest | bite! pes Colle cilelltaivonn flavatcetdledonald ar ont autora Sar ehneS tf ate Rea 
—,—,dioxide...... 1 Bromodiphenylene sulfone. |295.16].............. 2 Da (pea ir Ife, Siren ee brace rc UN dy! cee ML At any Ieaarebardeairiy| eas mcheiel rah 
CUQ-». 
8 
an~N 
° ° 
—,2-bromo-, : OBL Olioacracd ysis QBG—7 © Nee sca the Vall ets ei cczeal lla ava PROT MN |S Am 175, 
dioxide OO ais 
x —sr 
8 
aN 
° ° 
—,—,monoxide... .|2 Bromodiphenylene CORO ced ities ohieteete Tey yes ecxayiac eats read] GRU ep vse ce fsa vacte tase: aie T cesrred laste coil accewst| enter eornicrd| xe Retbns oaeeae cae | cena ee rene 
sulfonide. 
CU 
8 
ll 
° 
—,3-brome-......|Ci:H7BrS. See d134.......... 263.16|nd TS B=) cee reas A cseeel lavage ateaea cll hates carves | ene | esata] (Peer tl scie aT even 3] f eek re eleanierene B172, 70 
(98-9) 
—,— monoxide... .| 7 279.16 a6 ge sr Fil | ee (Pere OeN Iaiers| oie staal ka coed MESO ea ocacos ce oo oc 
—sr 
CUO 
8 
ll 
° 
—,4-bromo-...... CuHrBrS. See d134.......... 263.16]....... eR ea Roe eee Se ac, pip dl om gamete eo cd A ahaa See | tere oe ae Am 76, 
5786 
—,2,7-diamino-, /Benzidine sulfone. 246.29\ye nd ee FH itacratenmeacec | sroeievars can Leet i] iw] i +L Berar ernie acto B18, 591 
dioxide if 
es. 
8 
On 
° ° 
—,3,6-diamino-.. .|CixHwN2S. See d134........ .|214.29|nd (al) 1 ene ecto etree ea een el [ree ae oN [ie Veoh lee al arte Becomes B18?, 427 
—,3,7-diamino-.. .|CizHiN2S. See d134......... 214.29] pa ye cr LGD MFO scitececs ates nse tec ark sods avers | nicest Sayeroh oid fer cured] cored abate eee | oevte|| earn sesteneerts Am 74, 
1166 
—,2,8-dibromo-. .|CizHsBrS. See d134......... B42 OTM ren tons eaters P72) hee SEE carte Pedic eis (Oemeeceiees (ie tac| [aces ics] (dhol kore cd lerosercineereents [pla cocoa 
—,— dioxide. ..... Toth 2 B7407 |e orem snare ST) PA [eceroes Beemer es he natal iermicenie aed lorars Rie cba (eso lterchal [asta sotsers Am 76, 
Cre * 
Br—\, ZA p—sr 
8 
ON 
fo) ° 
—,3,6-dibromo-. . |CizHsBr2S. See d134......... 34207 eee niece POO ee Fpl tear ll aerate nese. lle call eyed eel | eM Rerarenl emetic stereo B17, 71 
—,3,7-dinitro-, Buns es = BOG 26) hese era ee acres ZOO Meer tevaie [lace een ce pl] muatielsten sessed eo Rue fiche cl rac are col eternn| Rotts acetate nee! | eta olka 
dioxide ion OC E 
NOz—\ F 
8 
aN 
° ° 
—,2-nitro-.......|CizxHiNO28. See d134........ PEO Al eat von Greta baer tra LD til cen ee ee] eer eal (eereen ree (eel bs as licen fone [oad [aries [oc as usc 
i—,3-nitro-....... CiwHiNO2S. See d134........ 229.26|pa ye nd i 6277 en | Peace gti Fore Mop roeiee| (Psese gua esi RM [et ees! Prpeved (OR fees ucts) lectus ecko B17, 71 
——,dioxide......| ~~. A wos 261.26) Shyer byw ec PY te MH eepeees S| Poe area Ue eee (CAP val ea Palio Rosteonemina) (e604 
CLO 
8 
aN 
° ° 
—,—,monoxide.... NO2 DAD ROUT cm nlortte Roaitir tose v1 Tiemann) PRcreeceai he, ars thfece aetna amersacaecr as FERS) IPoctitl etree| ears! Mee) oor nr: Am 70, 
—— wa 1749 
N l ps : 
8 
I 
° 
3-Dibenzothio- isk oC beeen Hee ee 7 al ac ese Sere (tae Par agee Ay (AG) aS RSI os ae Senseo 07 B18, 279 
phenecarboxylic | 7\.__ La 
acid R y 
8 
4-Dibenzothio- CO2H OB IE Nhat ia sie aye SEH 2 al encase hess crea acs call, regepsesohalhicre. ce IpcmcsAl Sasrcell eit Wheat ol teeae ezaet 6 lsc erar 
phenecarboxylic 
acid 


CLO 




















For explanations, symbols and abbreviations see beginning of table. 
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d158 


d160 


d161 


d162 


d163 


d164 


d165 


d166 


d167 


d169 


d170 


d171 


d172 


Dibenzoxazine.... 

Dibenzyl 

Diborane, 
methylthio- 


Dichloramine B.. 


Dichloramine T.. 


Dichlorophene... 


Dicoumarin(cis) . . 


—(trans) 





Dictamine....... 


Dicyclohexadiene 


a-Dicyclopenta- 
diene(endo forma) 


—,3,4,5,6,7,8,8a- 
heptachloro- 
—,tetrahydro-.... 


Dieldrin.......... 


Diethanolamine. . 


Diethylene glycol 


—,diacetate....... 


—,diethyl ether... . 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


CO2H 


Le 
N U a 
8 
“EN 
oO oO 
see Phenoxazine 


see Ethane, 1,2-diphenyl- 
ed SS) EP: Saleen Dine araeee See aaeae 





see Benzenesulfonic acid, 
amide, N,N dichloro- 

see 4-Toluenesulfonic acid, 
amide, N,N-dichloro- 

see Methane, bis(5-chloro- 
2-hydroxypheny]l)- 





4,4’-Dihydroxy-3,3’-methyl- 
ene biscoumarin. Melitoxin. 
CisH1206 

2,3-(Methoxy-2,3-Quinolino)- 


COG 
WEG 
<I] 


Heptachlor. CiHsCh 


OCH3 


va 





Tricyclodecane. 


Kd 


see Amine, diethyl, 2,2’- 
dihydroxy- 

2,2’-Dihydroxydiethyl ether. 
2,2’-Oxydiethanol. 
HOCH:CH20CH:CH20H 


Diethyl carbitol. 





Mol. 
wt. 


Crystalline 
form, color and 
specific rotation 


b.p. 
°C 










Density 


nD 





73.78 


292.28 


292.28 


336.29 


199.20 


160.26 


132.31 


373.34 


136.24 


106,12 


CHaCO2zCH2CH2OCH2CH202CCHs 


190.20 





380.91)... 


lf (aa) 


nd or pl (aa) 


nd 


pr (al) 


(al or aa) 





162.23)... 


C2HsOCH:C H20C H:CH20C2Hs 





—,dioctadecanoate .|Diethylene glycol distearate. |611.01|wx 
Glycosterin. 
(CHa(CH2)1sCO2CH2)20 
—,dioleate........|[{CHs(CH2)7CH:CH(CHa)7CO2CH2CH2}20 
635.03|pa ye liq 





Solubility 


h other 
eae solvents 








Ref. 

















0.995) 


0.9302 


1.57-99 


0.912879 


{1.75 


1.1183) 


1.107810 


0.90637) 


























RS 3 d eaae (40 
Mls age elisha: s 
ME ALC Te ad ae ime 8 fr | 
S]vils 
1.52884 i a.) ve 
1.5050* 8 tee 
Sree a ote Ge) 
1.4726” | i | s 
i 6 8 
1.44885 | 8s | s|]s 
tea ene Vv 
1.4115 | v/v] s 
Re ro roa 
Ata as veo aia ojo... 





























esd Am 76, 
3307 
yeas e B19, 181 
jaa 6 B19, 181 
6 |chl 6 B19, 197 
.|echl, AcCOEt|B272, 79 
con sulf s 
y |aa v E13, 
1038 
CCh s E13, 
aas 1018 
Jjliga’ 9 Weeaace 
.|aa s E13, 
1022 
SB Wh seceisea cis el ensbemns rare 
yikes B1?, 520 
veces ess B22, 155 
.|os Vv B13, 2098 





o_o SSSSFSSSSFSeSeSSeEeSeEEeeeSESEEeeee 


For explanations, symbols and abbreviations see beginning of table. 


—101.5 53760 
(extrap.) 
(—359) 
262 Wee western 
S278 laatewu eee 
QES-O2)  faicns steven 
132-3! Wet oceeee 
Pe eeeenatnre oa 229-30 
32 170 dd 
alee Oa SMe ereraritehavers 
rig 193769 
. 1175-6 
-|—10.5 245760 
5 ao .|245-51 
. {189760 
Sees  Milnrare cant cre 
288 






d173 


d174 


d175 


dl76 


d177 


d178 


d179 


d180 


d181 


d182 


d183 


d184 


d185 


d187 


d190 


d191 


Name 


—,monobutyl ether 


—,— acetate. ..... 


—,monododec- 
anoate 


—,monoethy] ether 





—,mono(2- 
hydroxypropyl) 
ether 


—,monomethyl 
ether 


Diethylene- 
triamine 


m-Digallic acid... 





Digitogenin 


Digitoxigenin 


—,3-methyl- 
Diglycine 
Diglycolic acid... 
Digoxigenin 





Dihydrosamidin.. 


Diisoeugenol 


Diethylene glycol 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Butyl carbitol. 


Ethylene glycol monolaurate. 
Glaurin. 


Carbitol. 


Carbitol acetate. 





Methyl carbitol. 
CHsOCH:CH:OCH:CH20H 
2,2’-Diaminodiethylamine. 
(NH2CH2CH:2)2NH 
Gallic acid 3-monogallate. 
HO CO2H 
SS ye 
uo—{"_)—co— 
va YON 
HO HO OH 
see Gitogenin 
3-Methyl D-fucose. 


H OH OCH; H 


Tall leas] 


CH3:—-C—-C—-C—_—__C—CHO 
OH 


see 1,3,4,5-Hexanetetrol 


. |2-Desoxy-D-altromethylose. 


CH:(CHOH):sCH2CHO 


see Cymarose 

see Glycine, N-glycyl- 
see Acetic acid, oxydi- 
CosHasOs 





Es 
os =<) 
CH3 O wl ro) 
Sl. J—orccn 
= O2CCH3 
CHa Ss 
O2CCH2CH (CHa)2 
OCH3 
“Ol OH 
CH30 — J—cm 








Mol. 


162.23}. 
CHs(CH2)sOCH»>CH20CH:CH:OH 


CH:3(CH2)sOC H2C HxOCH2CH202CCHs 


204.26 


288.42 


CHs(CHe)10CO2C H2C H2OCH2CH20H 


134.18 


CHsC H2OCH2CH:OCH2CH:0H 


176.21 


CHsC H2OCH2C H2xOC HC H202CCHs 


CHsCHOHCH:0CH:2CH20C H2CH20H 


164.20 


120.15 


103.17 


332.23 


178.19 


448.65 


374.53 


764.96 


148.16 


390.53 


388.40 


328.42 
























































































Grratalling Solubility 
m.p. b.p. , 
form, color and Pyat Eva Density np 
specific rotation : other 
w | al jeth|ace| bz Pater 
+— N a —~ (it. e 
| [ 
-|—-78 231780 0.9553). Se Lee) 0G: |e | een eta re) lees ata, aiavene ote er Bl, 521 
—32 247760 0.985; |1.42622% | 5 | @ | « H|008 oe ners 
It ye 17-18 >2707 —|0.96 9 co «© |...|tos C37 
32021 
Mygiidios | Waasn syne 201760 0.9881) {1.427320 | « loos 2 BL, 520 
hyg liq —25 218760 1.00967 1.421320 | 0 | 0 | © . |008 8 B22, 155 
SO ae 277-97 |1.0780%) |1.4498% | | v Val MoO Hivaainl tcceetete 
NOP MAT aes CCh v 
| ao as orernl Lea 193700 1.03547 [1.426420 | « | v ere San CLP 
22175 
ye hyg liq —39 208760 0.95425) |1.48102 | 2 | © | i lig s B42, 695 
meta (il eltitew) DRO eee See tse cca eee Mace PER! ahi MeOH s_ |B102,344 
gh aa 6b 
ndi (AcOEt) 99/106 (fresh) |fe sae) a0 | 8 SENG OTS Wot Sebo e 
muh fale 119 
2 (after 4 
+106 (17 hrs.)| months) 
nds(al) (alps 1128023, alee eee lee i | st _|chl s E14, 286 
—18 (chl) 
(dil MeOH) G15" Me) fe ay ees FRE Sa ree Lorre By [eet esere|| aioe MeOH v_|E14, 225 
[a]p+18.1 
(MeOH) 
(chl+eth) QOZR=Bi lh vcreRc ayes callie ata) arena ee eas Sy ba [ened cee pee chl, MeOH|E14, 230 
[al +-4.8 EMs 
(diox) 
cer CMeOH=Ly it12") 0 {ta cao tines nee ce | Syne Oe VF |[eo fleece RV feet Ey BPs lta mteierecann 
eth or AcOEt) AcOEt s* 
mut. {a}? 
+27.9 to 
+43.3 (pyr) 
pr (AcOEt). 1) 7 Tela ipl ie eenctoel, OREO [Kd Las tected Loar rae ella ali or -|ehl 6 E14, 239 
20 MeOH v 
[a]? +23.1 
(MeOH) 
fekpetal9,(al), | |117—-O0e Peete etal aeons yee ee | fet Som igo] ees oc Am 79, 
3534 
ind (bz lig‘or/al)|980=1 7 |.F sos caeecliast. cv am|ionemeee ..[ 88] v 6 |chl v B6?, 917 

















For explanations, symbols and abbreviations see beginning of table. 
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A Solubility 
Mol Crystalline * be 
No. Name Synonyms and Formula * | form, color and rid °C. Density np Ref. 
specific rotation other 
solvents t 
Dilactic acid 
d192 |Dilactic acid. ..../1,1’-Dicarboxydiethyl ether. |162.14|rh 5 kr SS Se [PN Al ees re etn Cee ieee Aer POP MI Fallen QAP MM Bence at ooo A B32, 205 
Dilactylic acid. (105-7) 
HO2CCH(CHs)OCH(CHs)CO2H 
— |a,y-Dilaurin...... see Glycerol, 1,3-dido- 
decanoate 
— |Dilirutic acid..... see Barbituric acid, 5-nitro- 
— |Dimedone........ see 1,3-Cyclohexanedione, 
5,5-dimethyl- 
d193 |Dimethisoquin, “Scan? BUSIR6 name cr ohes EG lan bonaséa| cage beens - J (ih tol [B05 peo] Oecenaoses|l> > os 46: 
hydrochloride es el 
S 
OCH2CH2N (CHa) 2 
d194 |Dimethylarsinic |Alkargen. Cacodylic acid. 138.00}tel YU Din (eat cigo)\9 sooo ol ees a ee (i B4?, 993 
acid (CHs)2AsO2H 
d195 |Dimethyl phos- |(CH:)2POQ2C2Hs............. 122 TO iy Seems hectic coeoliave tes ons 8915 1.02784 yl t-426 125 e os lay eael |e se eee Am 73, 
phinic acid, ethyl 5466 
ester 
— |Dimite...........]see Ethanol, 1,1-bis(4- 
chloropheny!l)- 
d196 |Dimissine........ (OP) 2 | 8 See 1050.21 B05=8 fies Hee etn pene eae eee s*/...]...]...]MeOH sh 
(a]—20 (Py) dil ac s 
— |Dinicotinic acid. .|see 3,5-Pyridinedicarboxylic 
acid 
d197 |1,3-Dioxane. .... .|m-Dioxane. Trimethylene 88.11 Sento ee —42 105755 10342/70)|€54165270l| <coulltco!i| hoot || eae. ae B192, 4 
glycol methylene ether. 
3,2 
4¢ ol 
a6 
d198 |1,4-Dioxane...... Diethylene dioxide. p-Diox- SS UE eicweinsers ani 11.8 10176 1.0336, 1.422420 | 2 | © | |] .|08 © B192, 4 
ane. Glycol ethylene ether. aa 
3.2 
ESS 
40 ol 
Sars 
d199 |—,2,3-dichloro-.. .|C,HsCloO2. See d198......... RA OUR aoe tah ee 30 80-210 1.468; 1.4928 | i vf}v]|v jehl, CCk, 
d* diox v 
lig v 
d200}|,3-IHoxanes 2.4=1|@:1405. See d107..........,\f16:16|2....1......elh. scene 120 (180) |0.9392 |1.4136% | 5 .|o3 v B192, 10 
dimethyl- 
d201 |—,5-ethyl-4- Gans See 107, eek NES: DAT Sie eek, .2 ee le, ene 196760 0.9305; |1.4370% | j |...|...]... Jos 
propyl- 
d202 |1,4-Dioxane, CsHClyO2. See d198........ [329.22]. .|54-6 E2S=Se Ue aes ode eee ese i v |v] v Jchl, CChv 
heptachloro- lig v 
203 |1,3-Dioxane, 5- |Q,H{05. See d197........... TSG Grose _|176760 OVO 4 ales 7ST roa eee cee ce eee | eee B192, 70 
hydroxy-2- 
methyl- 
d204 |—,4-methyl-. ... .|CsHi0O». See d197........... 102518 |) si ok. SCRE eh lee ee 114760 0.99584 11.4168" | 5 |...|...]...]... 08 V 
d205 |—,4-methyl-4- — [G,,111,0». See d197.. 117822... 35-40 256760 ROTO Llkeaeeee Lilies pera IS ool - os 8 
phenyl- 
d206 |—,2-phenyl-...... CwH2O2. See d197......... .|164.19}nd (peth) 41 Bbl=4) ee eee Ae BA has Vaal Yau | ate aces | oo B192, 22 
d207 |—,4-phenyl-...... CiwH1202. See d197.......... LG. acter nests < tevin lesa mee 24.5760 1.1038¢ |1.58068 +] G|/..]...]...]... 08 8 B19!, 616 
— |2,5-p-Dioxane- see Glycolide 
dione 
208 /1,3-Dioxolane.....|Glycol methylene ether TAOB| i Sces sss SS: ee 78706 106003, |1.89742 0] 65, ]"8: |) 8) || Walaea|eee vate B192, 3 
Zt 
75.0 
3 cay 
4 5 
d209 |—,4-(hydroxy- Glycerol ethylidene ether. SESE iis ecto view cee. . | 187760 1.12437 LA42G0) | 6 1a: eBay ieee. woee: B192, 71 
methyl)-2- CsHO0s. See d208 
methyl- 
d210 |—,2-methyl-..... CuHeO2. See d208........... CHU oem emcee eens erste IR sb ey file ttiedp sealp. coal] cw, [ks th Be B19, 8 
(82-5) 
For explanations, symbols and abbreviations see beginning of table. 
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Crystalline b Solubility 
No. Synonyms and Formula form, color and re + Density np Ref. 
specific rotation other 
w | al Jeth|ace] bz 
a solvents 
1 3-dioxolane-4-carboxaldehyde 
Wsebioxvolane-4— (CORN E> ee) ITSO cick eceterchertivtclll sinew ere 74 AB shite MN ALSO yh hl ove tll ts'l's.«,0\| ata sifidauwttaerad| Reais: 
carboxaldehyde, Nee ons 
2,2-dimethyl- | DK 
CH3 
d212 |1,3-Dioxolane-2- |1,2-Ethanediol carbonate*. mel pl (al) 39-40 248760 1.32187 1.4158 | © | © | |...) © |chl B19, 100 
one Ethylene. carbonate. Glycol AcOEt 
carbonate. aa, © 
"=o 
5'—o 
d213 |—,4-methyl-..... Propylene carbonate. OOO areca s ie a uae —48.8 242760 1.20693 D4 2098 ve |G, Sofitel Ss eiscnecners soe sities tsiete 
Isopropylene carbonate. 
CiHeOs. See d212 
— |a,y-Dipalmitin. . .|see Glycerol, 1,3-dihexa- 
decanoate 
— |Dipentene........|see Limonene, 
d214 |Diphenadione. .. .|2-Diphenylacetyl-1,2- 340.36]ye mel 1445 Be aerate [ert eae M:6708 0 Wnee|(08 eres aieeel| sears Aceto=t ane semacr 
indanedione. nitrile, 
COCH (CéHs)2 cyclohex- 
ats ane, 8 
a =o 
— |Diphenic acid. ... .|see 2,2’-Biphenyldicar- 
boxylic acid 
— |Diphenylene- see Carbazole 
imine 
— |Diphenylene see Dibenzofuran 
oxide 
— |Diphenylene see Dibenzothiophen 
sulfide 
— |Diphenylmethane'|see Benzoic acid, benzyl- 
carboxylic acid 
— |Diphosgene......|see Formic acid, chloro-, 
trichloromethyl ester : 
d215 |Diphosphine, (FsC)2PP(CFs)2.........2--- BETH” lhc elena aGral agentes 84760 StO8 electra ell coher ease aa eae | eee J1953, 
tetrakis(triflu- éd* 1565 
oromethyl)- 
— |Dipicolinic acid.. .|see 2,6-Pyridinedicarboxy- 
lic acid 
d216 |Diploicin.........|CieHwClOs.......2.60. 5000 424.07] (bz) DEP Hee te Seda. arerenal| cin GOD OLEa ROOM OIL OPO ES litveci|) Ou LeyS B192, 238 
(225d) 
— |Dipropionamide. .|see Propanoic acid, amide, 
N-propanoyl- 
d217 |Dipropylene 2,2’-Dihydroxydipropyl ether.|.....]------+seeeeeefereeeeaee 229-32 1.022435 ao onon05 OS HEAL aia atarel| a ehopeste terest | Seeceah Merete 
glycol (CHsCHOHCH:2)20 
— |Disalicylic acid...|see Benzoic acid, 2- 
hydroxy-, 2-carboxyphenyl 
ester 
d218 |Diselenide, CeHsSeSeCeHs..........-.-- 312.13|ye nd 59-61 LBB 7 qtr | ea sree acess are eee [a ae ALS ic xyls B62, 319 
diphenyl- MeOH s* 
d219 |Disiloxane, 1,3- |CsHsSi(CHs)20Si(CHs)2CeHs. . |286.53)... 2... ee ee efor ee eee 110-1) 0.97634 9 OP od eo [iss loi] eters IAG loo Sonmnoi 8 Siaoio culo 
diphenyl-1,1,3,3- 
tetramethyl- 
d220 |—,hexaethyl-..... MOTE SAMO)s satan acon DAG BA eat Mes eae calles otsomnter 233756 0:8500s, 1115494520" [Semel der llerarl| te a|| ers eraeese B4, 627 
d221 |—,hexakis(2- ({(C2Hs)2CHCH20]sSi)20.... . BOZO Ole sivslanieole mee <—54 2201 0.921959 PASSO ca 2S Ml) i ever||| 1S! Mlevereie cleperetonellle aserete rar ere 
ethylbutoxy)- 
d222 |—,hexakis(2- ({CHs(CH2)sCH(C2Hs)CH2O]aSi)20 J... eee ee ee ee ferret ees 2530-9 0.904435 DSA 2 ES Wivecll B Vsco acs ctor are tileusre scererere 
ethyl hexoxy)- 847.52 
— |a,y,-Distearin . . . .|see Glycerol, 1,3-diocta- 
decanoate 
d223 |Distibine, tetra- |Perfluoro antimony cacodyl. |519.53/pa ye or col, |.....---- er St J (er sl ree BL alesltosisf.-< tellevd J1957, 
kis-(trifluoro- (FsC)2SbSb(CFs)2 slow d 3708 
methyl)- 
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For explanations, symbols and abbreviations see beginning of table. 561 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





No. 


Name 


Synonyms and Formula 


Mol. 
wt. 








d224 


d225 


d226 


d227 


d228 


d229 


d230 


d231 


Disulfide 

Disulfide, bis- 
(dibenzylthiocar- 
bamyl) 


—,bis(dibutyl- 
thiocarbamyl) 
—,bis(diethyl- 
thiocarbamy]) 
—,bis(dimethyl- 
thiocarbamy]l) 
—,bis(ethyl- 
methylthiocar- 
bamyl) 
—,bis(1-piperidyl- 
thiocarbamy]l) 


—,diacetyl....... 


—,2,2'-dibenzo- 
thiazyl 


—,dibenzoyl...... 
—,dibenzyl....... 
—,4,4/-dimeth- 
oxy- 
—,dibutyl........ 


—,—,3,3'-di- 
methyl 


—,diethoxy-...... 


—,diethyl-....... 


eee 
diamino- 


—,di(2-furfuryl).. 


—,diisopropyl.... 


—,dimethyl 


—,—, hexafluoro-.. 


SR ae 
tetraphenyl- 

—,1,1’/-dinaphthyl 

—,2,2’-dinaphthyl 


—,dipentyl....... 


—,diphenyl....... 


—,—,2,2'-di- 
amino- 
—,—,3,3’-di- 
amino- 
—,— ,4,4-di- 
amino- 


—,— ,4,4/-di- 
chloro-2,2’- 
dinitro- 














Tetrabenzylthiuram disulfide. 
{(CeHsC H2)2NCS]2S2 


[(CiHy )2NCS}282.........-.. 


Antabuse. 

[(C2Hs)2NCS]2S2 
((CHs)2NCS]oS2............. 
[CHsN(C2Hs)CS]}oS2......... 


Dicyclopentamethylenethi- 
uram disulfide. 


(( yes), 


CHsCOSSCOCHs........... 


2,2’-Dithiobisbenzothiazole. 


8 8 
6 oes 
> N N g 
CeHsCOSSCOCeHs.........- 


CeHsCH2SSCH2CeHs......-. 


cm _Ycnrsscux Yoon 


Isoamy] sulfide. 


(CHs)2CHCH2CH2SSC H2CH2CH(CHs)2 


Ethoxyl disulfide. 
C2HsOSSOC2Hs 


CoOgSSCaHlen. en ote rne snes 


Dithiobisethylamine. Cysta- 
mine. 
NH2CH2CH2SSC H2CH2N H2 


[ } assoul J 
ce) oO 


(CHs)2CHSSCH(CHs)2...... 


CHISSC Megeiaacao aes 


CORO Ea is, wie as cab gi te tains oa 
(CeHs)2CHSSCH(CeHs)2.... « 


(CioH7)*SS(CioH7)%.... 2. 
(CioH7)?SS(CiH7)8..... 2... 


n-Amy] disulfide. 
CH:s(CH2)4SS(CH2)sCHs 


Che 74 PAO ake 
4) —se— CS! 
5. 76 CSA 


CizHi2zNoSz. See d248........ 
CizHi2NoSe2. See d248........ 


CiwHuN&s. See d248........ 


Ci2HeClaN2O.S2. See d248.... 





544.83 


408.76 


296.54 


240.43 


268.49 


320.56 


150.22 


332.49 


274.36 


246.40 


306.45 


178.36 


206.41 


154.25 


122.25). 


152.28 


226.32 


150.31 


94.20 


202.14 


398.59 


318.46 
318.46 


206.41 


218.34 


248.36 


248.36 


248.36 


377.23 


Crystalline 
form, color and ey 
specific rotation 
ye cr 132-3 
Ted 1G pee hueseus: 
Pe RiS omerenth rt ee 69-70 
wh or ye 150-2 
ye 72 
es See 137-8 
(129) 
Peutagttahe ot 20 
lt ye sc (bz) 180 
pr (al) sc 136 
(chl-peth) 
lf (MeOH or al)/69 (72) 
nd (aa) 
lf or nd (al) 101 
Side wa alee 10 
nd (al) 152-3 
pl (al) nd (lig) /91 
nd 139 
nd (al) 60-1 
pa yeplornd |93 
(50 % al) 
nd (dil al) 59-60 
ye or col pr or |85 
nd (w oreth or| (77) 
dil al) 
ye (ace-al) 212-3 











Solubility 
ue Density np 
w | al jeth|ace} bz other 
solvents 
jhe = RR Ec ae 
5:6 Se Ro ais Gesell eee eee i 616 chl 8 
ens Ane 1.0320 Spe eon eS eh eth 
TAGE. ance. oven ee ee ae i | s*| 6 chl v 
120 Ne Src occa ete oe i| 6] 6 chl s 
gh 
srg tara teenie aN felateor ce eos | vent oy rene, i| 6] 6 chl s 
pear Sa ie ener (pe Speman i |e] 6 chl s 
Go! (Us seeitaGrsilengs shcreve a cl |e SIS COS i 
da 
d pe oe ie iji .| vA |chl 5 
Ge) | fketreiners Hh! 6 |...}...|/CSe st 
Piotcle ois gievelier ate e stattnall ie eee tees é6/s'/ 8 8 
PIER Pere Oe CUP Ee) ocean iji v |chl v 
226700 0.93834 |1.4926" | i | ©] |...)...].......... 
250 0.91927 |1.48647 | d 
67-85 1.09137 |1.476679 
153 0.99827 |1.5063% | 5 | © | = 
Oo) 7) oP Pee ei ences 8 5 
VTP SOE Ae decease ss ailievaeres sevens Vv .|08 V 
lig 6 
176787 0.94357 -911.4075208 Psu paces ane lee aera 
116-8 1.0636) {1.52089 | i |] o]...J..}.......0.. 
(107) 
34,6700 EPPO? OG Mievesatarens re C82 i 
peth s 
Savalas: 5.6; vileatea moet hereto: sh C8: v 
TOCA an caer tries ae eae ree i 5} Vv BS hone Ree 
Ry eerie Oe a |e . lig i 
1197 0.92217 |1.4889% | i Pe her ee sees 
310760 UBESa, beatae i ia lcs |e oi) wid eke 
Bc arave tafer ares esting atafe afte Brees wee i |v‘! s Reser aia ngs ser 
CKO Ree RR Sats | on lewA. ees Lee wetecetl vy: 
mn Re MOST ae atin re aijviv 54 Ichl v 
lig 5* 
Rey adrian Rte « Ouneaticieremmnaes 5 6 | 8 |CCh 6 
peth i 
lig 6 





























Ref. 


B42, 613 


B42, 557 


B22, 210 


B27}, 249 


B92, 289 


.|B62, 437 


B6, 901 


Bl, 1524 


-|B1, 1647 


. |B, 1314 


.|BL, 345 
-|B4?, 731 


B172, 116 


BL, 1480 


B12, 278 


J1952, 
2198 
B62, 636 


B62, 588 
B6!, 317 
BL, 1608 


B6, 323 


B132, 201 


.|B132, 219 


B132, 300 


B62, 313 





—_————_————SSSSSSSSSFFSSSSSeSeeFSEe 
For explanations, symbols and abbreviations see beginning of table. 
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Grvatalline Solubility 
No. Name Synonyms and Formula st form, color and raat ue Density np aes eT Ref. 
specific rotation other 
w | al jeth|ace| bz 
solvents 
© 35 i Sb ion oe es ee +. — as co +——+ 
Disulfide 
d253 |—,—,5,5/-di- CrHeChN20i82. See d248.. . .|377.24|ye nd (90% aa)|171 Ae eR Eres tte ae ccc ...{ 8 |...]...] v lehl, CSe v |B62, 314 
chloro-2,2’- itis 
dinitro- 
d254 |—,—,2,2’- CysHisO2Se. See d248........ .|306.44/nd (al) 68-00) lwicestind eric: 2 etna ASANO sei PEA axeioa|lo.iete||lor sup /l eee ta OS AOD 
dimethoxy- 
d255 |—,—,4,4/- CisHisO2S2, See d248......... 306.44)/nd (al) ABO) | eicnerghagnean Ree mena RC is dial KSoalna tee hecdl hom nee eso e dl 
diethoxy- 
d257 |—,—,2,2’-dimeth- |CisHisO2S2. See d248.........1306.44/pa ye pr (al) or 67 [wwe eee fee ee fee ee eee LSP caualtetn altar orl ecoteecarteersvctel | ES2Ge 74: 
oxy-5,5/- pl (al or eth) 
dimethyl- 
d258 |—,—,2,2’-dimitro- |CiHsN20iSe. See d248.... .. .|308.34)ye nd (bz or aa)/195 Ree alee ess MAPA ...| 6] i | 6] 6 |pethi B62, 307 
pl (aa) aa 6 
d259 |—,—,3,3’-dimitro- |CizHsN20.0S2. See d248......./308.34/ye nd (al) orrh/84 fw fe eee fee eee AAPA OED Mistes lave «| cece oe eat Bae 
d260 |—,—,4,4’-dinitro- |CisHsN2O0uSs. See d248....... S08.34ind (pa) pl (al) {E81 9 feicsucgaalioerecas sae ariavsballtoate es eid leeccel eke tulle aie Nekshee B62, 312 
d261 |—,—,2,2’4,4’- CiHeNsOsSe. See d248....... 398.34|ye nd S080 @ alacmoee colette caellincereu ae Fh oem Sead Se llaenslborarie 4 B62, 316 
tetranitro- PhNOz, 
Py 8 
d262 |—,dipropyl....... GH;CH-CH-SSCHsCHsGHs. 150.30 lia ca. hs cc ene le accuse se 193.570  |0.9599% |1.4981 |...]...|...]...]...|.........-{BIS, 1435 
d263 |—,di-2-tolyl...... CHs__ 246.40 lf (al) BORO) eK eeae revere ual [ereaveveva avail egetec sfatuesln 1) BU lh onal dlexa exe el (OSES: B62, 342 
> 
~ CH 
d264 |—di-4-tolyl.....| Ss (Dan 2AG:40 ndsorilf (al) Wal45-60 lcs. oie SP ac oia allt asks idl Sata yal obs | nese veers. B62RA00 
—|Ditaine.......... see Echitamine 
| Sete oe see Methane, diphenyl- 
d265 |1,4-Dithiane...... Diethylene disulfide. 120.22|mel pr 111-2 199=200) Tiere cearonrersi letras SU shies) ye ole Cas B192, 6 
VOeX aa sh 
8 8 
Noe 
d266 |1,3,5-Dithiazine, |Methylthioformaldine. 135.26|nd (eth) 65 Sa USB. ollie ne car eerene inarsyouers 6.2 mente 8: |B ltdtee|teere es B27, 460 
4,5-dihydro- Co 
5-methyl- goes 
4267 |1,4-Dithiin, CeHs 268.40lye pr (al) Ug S02 RR heen eh, Sears ne ec ee eereste)| | er amt i | s |...]...| v Jeon sulfs |B192, 46 
2,5-diphenyl- Lo alk s 
poe NG 
8 8 
es 
CéHs 
— |Dithioacetic acid.|see Acetic acid, 
thionothiolo- 
d268 |1,3-Dithiolane....|Trimethylene 1,3-disulfide. OG: 21 Gee eat op enccrge —51 175760 IPA} Walaa ee ee YW ise hie alle ecb Us B192, 3 
D> 
d269 |Dithizone........ Diphenylthiocarbazone. 256.32 bl-bk (chl-al) 1 GH=Odis Wil eeteter terse Weiens Gray aiielteeiaseyoxos i | 6] 6]...]...J/chl, alks |B16, 26 
Formazyl mercaptan. 
CsHsN :NCSNHNHCoHs 
d270 |Diurea........... p-Urazine. 116.08|pr (w) 264-6 Pen oe EMO gic eisle wielfiase-ooamesta ORT OSU scl. ee B26?, 258 
HN-NH 
o=C —=0 
HN-NH 
— |Divarinol......... see Benzene, 
1,3-dihydroxy-5-propyl- 
4271 |Djenkolic acid... .|8,8’-Methylenedithiodialanine. |254.13|/nd (w, HCl) 300=50d 0) Flex ieee reral eteeeniys feesel fades am ene PG SaleallEmolteasenleys WA Soacs, 
HO2CCH(N H2)CH2SCH2SCH2CH (N H2)CO2H dil alk 8 
[aly — 44.5 
(1% HCl) 
d272 |Docosane*........ CHa(CH2)2CHs.............|310.59|pl (to) er (eth) |44-1 327768 0.79447 1.14559 7] a |. ead Vi Wee 4s ~ (Che B13, 574 
d273 |Docosanoic acid*.|Behenic acid. Dodosoic acid. |340.57)/nd 80 BOC PR BE cesses eoenateos eee Sal Bong «dP ee B23, 373 
CH:(CH2)2CO2H 
d274 |—,ethyl ester... ...|Ethyl behenate. 368.63|nd (al) cr (ace) |49 DAQ= 210 ii cae on ccallnsrence ees Bollea alt si || le stea| sect farctecee ener B2?, 374 
CHa(CH2z)2CO2C2Hs 
d275 |—,methyl ester... .|Methyl behenate. 354.60 nd (ace) 53-4 ODLTEIY SW iooeecre PASSO sleek Wl Bi SBE Waccrslisis ilerseeninese peter B22, 373 
CH:3(CH2)2CO2CHs 
d276 |1-Docosanol*..... Docosyl alcohol. 326.61| (ace, chl) 71 BBOO8 iia ss snl bh coy ryan Sl eS le ankles stents Bl!, 1846 
CH:(CH2)210H vh MeOH v 
peth v* 
4277 |Docosapentaenoic|Clupanodonic acid. 330.50|pa ye <-78 |2365 0:93.56 qa) 1-50. 20200 acs eesee| iil a ric keane een B22, 470 
acid C2HssCO2H 












































i nn eee UU UTE gUIE SEES 
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Mol Crystalline on 
No. Name Synonyms and Formula oe form, color and ss 
wt. f i Cc 
specific rotation 
13-Docosenoie acid 
d278 |13-Docosenoic Erucie acid. 338.56/nd (al) 33-4 
acid* (cis) CHa(CH2)7CH:CH(CH2)uCO2H 
d279 |—,(trans)*........ Brassidic acid. Brassic acid. |338.56/lf (al) 61.5 
Isoerucic acid. 
CH:(CH2)7CH:CH(CH2)1CO2H 
d280 |—,anhydride Brassidic anhydride. 659.14!nd (al) pl (eth, |64 
(trans)* (CHs(CH2)7CH:CH(CHa2)11CO}20 ace, peth) 
d281 |—,13,14-diiodo-, |Iodobrassid. 618.43]/nd or sc 37 (40) 
ethyl ester*(trans) | CH3(CH2)7CI:C1I(CH2)1.CO2C2Hs 
d282 |13-Docosynoic Behenolic acid. 336.56|mcl pr or nd 58 
acid* CH3(CH2)7C: C(CH2)11CO:H (al) 
d2821|Dodecanal*....... Lauraldehyde. 184.32|1f 44.5 
CHa(CH2)i0CHO 
d283 |—,dimethy] acetal. .|1,1-Dimethoxydodecane*, DEO: Bot aestucenont ad olen ech 
CH:3(CH2)10CH(OCHa)z 
d284 |Dodecane*....... CH3s(C Hs) 10 CBG iaceecncstone sonte (LTO 4a b.e oe seach —9.6 
d285 |—,l-amino-*..... Dodecylamine. Laurylamine. |185.36].............. 28.3 
CH:3(CH2)i.N H2 
286 |—,—,acetate...... CHs(CH2)iu'NH2.CHsCOoH .. .|245.41].............. fr. 69.5 
d287 |—,—,hydrochloride|CH3(CH2)uNH2HCl........ DOW SON tc acieeve sic ae 184-6 
d288 |—,1-bromo-*.....|Dodecyl bromide. Lauryl- DAO: DA) eae cegetetss oa: 55.2 —9.6 
bromide. CHs(CH2)uBr 
d289 |—,1-bromo- (CBee) 2B. onic sone peeemirens DO TQS ace srstecn iste. a eivreteileaaeters: oases 
12-fluoro-* 
d290 |—,1-chloro-*.... .|/Laury! chloride. CHs(CH2)nCl)204.79].............. fr. —9.4 
d291 |—,1,2-dibromo-* .|CHs(CH2)sCHBrCH:Br..... . 328.14/nd (aa, al) 41 
d292 |—,l-iodo-*.......|CH3(CHa)ul............... OGLE ere tceieeei> gatakepell nus ne «lone 
d293 |Dodecanedioic CH302C(CH2)10CO2CHs... ». . 258.36] pr 31.3 
acid, dimethy] 
ester* 
d294 |1-Dodecanethiol. .|Lauryl mercaptan. ZOZ4 le alcae vrarsetatehercll ence seins 
CH:(CH2)uSH 
d295 |Dodecanoic acid*.|Lauric acid. 200.32|nd (al) 44 
CHs(CH2)10CO2H 
d296 |—,amine*.........|Lauramide. MOONS e ctacsten scx 102 
CHa(CH2)10CON He 
d297 |—,—,N-phenyl-....|Lauranilide. DD AA ocak ats) axtitrsrees 77 
CH:3(CH2)10CONHCesHs 
d298 |—,anhydride*..... Lauric anhydride. 382.63/If (al) 41.8 
(CHsa(CH2)10CO}20 
d299 |—,benzyl ester*....|Benzyl laurate. BOO EGS vse stom ay cet 8.5 
CHa(CH2)wCO2CH2CoHs 
d300 |—,chloride........|Lauryl chloride. BUS i7ia laste cus soxerente —17 
CH3(CH2)10COCI 
d301 |—,ethyl ester*..... Ethyl laurate. 228:36)'...:. .. fr. —1.8 
CHa(CH2)10CO2C2Hs 
d302 |—,isopropy] ester* .|Isopropyl laurate. PE Ae cor ide ois MCR ORT 
CHa(CH2)1CO2CsH} 
d303 |—,methyl, ester*...| Methyl] laurate. 214.84) anid. .|fr. 5.2 
CHa(CH2)i0CO2CHs 
d304 |—,nitrile..........|Lauronitrile. Undecyl WELD kath Widens a kteln fr. 4 
cyanide. CHa(CH2)10CN 
d305 |—;phenyl ester*. . .|Phenyl laurate. 276.42/If (al) 24.5 
CHa(CH2)10CO2CoHs 
4306 |—,4-phenyl- ie, BO4:BEl NG cM nantes 86 
Lheuséyl'éeter cua(cH)19corcnxco’ _S) CD 
307 |—,piperazine salt . .|2CHs(CH2)10CO2H.CsHioNz. . .|486.76|..........0.0.- 92-2.5 

































ea Density np 
26515 0.860% 1.475820 
285% 0.85855? |1.4472¢ 
0.835, 1.4366 |........ 
Fe ae ee ete 
185100 (ies tayar | panes, ae 
130=45 | eee 1.43102 
216.37 0.7487, |1.42162 
247 = 10 eee 
200-1 1.03827 |1.45812 
S5-G0ls) y| ase 1.45242 
116.55 0.8673; |1.442620 
S75 | i eee nol ees 
159-60 |1.2015; |1.4844% 
i502 |) RAS. os |Len eee: 
165-6"  |0.84503, |1.458920 
1311 0.8679" |1.430459 
166 0.8552 [1.429270 
209-1112 [0.94577 |1.4812% 
PY ATS Male eee 1.44582 
273 0.8618; {1.43112 
117.42 |0.85367 |1,.4280% 
262 0.87027 |1.431920 
198100 0.83735 |1.4360% 
910!) || ea ecd| 























Solubility 
other 


al |eth| ace] bz 


<8 





solvents 

























MeOH v_|B22, 445 
SierNeettenetone B22, 447 
8 .|peth s B22, 448 
v |chl v B2?, 448 
-|chl 8 B2?, 462 
ayatal seca MeOH ¥ ilo i. <.<00 
v |..-/ehl, CCh, v|/B18, 539 
© |chl, CCk ~|B4, 200 
1 el BEES AR raid oie bccer 
3S: |inkatatewen Am 74, 
sh 4287 
<Siemaste mae BL, 542 
8s |CCk J1943, 
lig @ 636 
Re Ge chl v aa ss |BI1*, 543 
© -|chl, CCk ©|B11, 67 
MeOH s 
Acta aor AcOHts* }564,..cck7 
8) Waleerees sees Am 64, 
2739 
s | 81CGk et “ito 
8 | 3 |CCIPchI hoo. 
Be PILE ale ccel| ss are nepegane ee 
v |chl v B62, 417 
. |B22, 321 
.|J1948, 
624 
«© | © |MeOH, chl,|J1948, 
CCh, 624 
AcOEt 8 
2% | © |chl Am 66, 
361 
ra (cue (tc cea B6, 154 
Oval mealbeomaanes Am 70, 
2758 





For explanations, symbols and abbreviations see beginning of table. 
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No. 


So _t— 


d319 


Name 


—,propyl ester*. ... 
—,2-bromo-*..... 
—,12-fluoro*...... 


1-Dodecanol* 


6-Dodecanol* 


2-Dodecanone*.. . 


1-Dodecanone, 
1-phenyl-* 


1,6,10-Dodeca- 
trien-3-ol, 3,7,11- 
trimethyl-* 


2-Dodecenedioic 
acid (cis)* 
—, (trans) 


1-Dodecen-3-yne* 


1-Dodecyne*..... 


2-Dodecyne* 


3-Dodecyne*..... 


6-Dodecyne*..... 





Dotriacontane™*... 


1-Dotriacontanol* 


Dulecitol.......... 
Durene........... 


Durenol.......... 
Durohydro- 


quinone 
Duroquinone..... 


Durylic acid 


Dypnone 


Dodecanoie aci 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


d 
Propyl laurate. 
CHa(CH2)10COeC H2CH2CHs 
CH:3(CH2)sCHBrCOcoH..... 
B(CHa) nCOsH.......... 


Lauryl alcohol. 
CHs(CH2)n0H 


CHs(CH2)4CHOH (CH2)sCHs . 


n-Decyl methyl ketone. 
CHsCO(CH2)sCHs 


Laurophenone. Lauroyl- 
benzene. n-Undecyl phenyl 
ketone. CHs(CH2)i0COCesHs 


see Nerolidol 


a-Dodecylene. 
CH:s(CHe2)sCH:CHe 


Traumatic acid. 
HO2CCH:CH(CH2)sCOzH 
HOs»CCH:CH(CH2)sCOzoH... 


CH2:CHC:C(CH2)7CHs. .... 


CH:C(CHa)sCHs.... 0 ec» 


CHsC:C(CHe)sCHs.......... 


CHsCH2C:C(CH2)7CHs 


Di n-amylacetylene. 
CHs(CH2)4C:C(CH2)4CHa 


Dicetyl. CHs(CH2)sCHs 


CH:(CH2)saCH2OH.......... 


see Galactitol 

see Benzene, 1,2,4,5-tetra- 
methyl- 

see Benzene, l-hydroxy- 
2,3,5,6-tetramethyl- 

see Benzene, 1,4-dihydroxy- 
2,3,5,6-tetramethyl- 

see 1,4-Benzoquinone, 
tetramethyl- 

see Benzoic acid, 2,4,5- 
trimethyl- 





see 2-Buten-l-one, 
1,3-diphenyl- 











Mol. Crystalline m.p. 
wt. | form, color and 0} 
specific rotation 

eae | epeidan wie aiets args 123.72 
.|279.22!pl 30-1 
SISO sao ea os .|60-1 

186.33]lf (dil al) 26 (22) 

186.33) (peth) 30 

USAS Uc scccscse - /20.5 

260.42/og er 46-7 

CHES Ie is Aasiteio op ocho —35.2 

228.28} (al, ace) 67-8 

228.28] (al, ace) 165-6 
LOA SZS! se fecntie s cycsers auall Simibyes'ssereueee 

AGG SO) s Riton tes ever ac scale ranean haem 

166:30 ore eet are ees -9 

1 KG SASS 0) I yrbee eet Nceepeaeic| Re acer ts. 

OB DONS Sse 5 os cco ees ware 

450.85) (bz, chl, aa, 69.7 

eth) 
466.85] (bz) 89.4 








b.p. 
Cre] 


255-9700 


119° 
246-770 


222-321 


213.470 


95-815 


105% 


g512 


209745 


31015 


sub 
200-50! 





Density 


1.43112 


1.1474% 


0.8198" 


0.89695 


0.7858, 





0.7758; 


0.7917 


0.78713 


0.78717 














np 
1.4585% | i | v 
prtAwura nhs Vv 
ils 
sraauarasad 8 
1.4286" | i | s 
1.485082 
1.4300” | i | 8 
Se Sire 6 | 8 
Bet Gusto 6] 8 
1.4510% 
1.43512 
1.444220 
1.44429 | i]s 
1.4364 | i | 6 























Solubility 














other 
solvents 





CCh, aa s* 
chl 6 









Ref. 


BL’, 463 


BI, 428 
B12, 769 


B7!, 186 


B15, 869 





Bl, 1025 


BI, 587 


Bl, 1851 








ee eee ee eee Ee __.__"._... ————— —— 
For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 














































































































































; Solubility 
Mol Crystalline a ba 
No. Synonyms and Formula ote form, color and a Kae Density np 
wt. A 5 Cc Cc th 
specific rotation bs other 
solvents 
Ecgonidine . | 
el |Ecgonidine(l)..... Anhydroecgonine(l) 167.21|[a]p — 84.6 286 sce tets aieiaie'n[osely Shssare tl pre’sparaie lace lioreyai) odeesll serail nate cre llanetstacer taterezs B222, 26 
Com (w, p=1.7) 
oe OO a 
iN 
| CEN > 
e2 |Ecgonine(dl)...... mois 185.22|pl (w+3) 203:anh | .2 oe. sheets | eee tos le fal | baer abs al B222, 156 
pa Se A 93-118 
crn Dx (+3w) 
OH 
OB (OD) saenivevilerne ese. Tropinecarboxylic acid. 185.22|mcl pr (al) 205 oon ihe eta le al pcata vars cayaill (e0erataratarene Wi) |Iistocs [austell pfosat|iataie MeOH 8 B22?, 150 
CoHisNOs. See e2 a}? — 45.5 
(w, p=5) 
e4 |—,hydrate(I)...... CoHisNOs.H20. See e2....... 203.33|mcl pr (al), BOS) Ne oneenadda crated ange eae ePesssheo'dbteje ole wie MeOH s_ |B22, 196 
eff 120-30 
e5 |—,benzoate(I)..... O-Benzoyl-l-ecgonine. 289.32/nd (w) OB BP) i eracatnceteretacall ators tae sere | aeaton nates 6|s |i |...|v'ldilacs B22, 150 
“4 sh dil alk s 
[a]p — 63.5 
CO2H 
(w, p=1.7) 
CH3-N. 
O2CC6eHs 
e6 |—,—,ethyl ester(l) .|Cocaethyline. Homocaine. 317.37|pr (al) MY Oe uae orcs bee Sete coc! ct encirar PM 9 ig Pe ees (cot eee sies = B22, 262 
CisH2sNOu. See e5 
e7 |—,—,tetra- CisHipNOu.4H20. See e5...... 361.39/pr (w) OZ Altec vosemieus [ato aatess fareeaateet FO ny bie a ie aod) eer isa B22, 197 
A 
hydrate(l) [al$—44.6 8 
(abs al, c=3) 
e8 |—,hydrochloride(l) .|C,HisNO3.HCl. See e2....... 221.69/rh (al), nd ZAG. Woe ccesakrues bois cisaiere teres seers s|s]|...|...]..../MeOH v |B222,150 
(i-AmOH) t-AmOH 6 
[alp —48.2 
(w, p=44) 
e8!|Echinochrome A .|Cy.HO7.......... 0220-0 ees 266.20|dk red nd PVs EN Relea Jhon Pre minertcal Minceondr aim late fal| veal heaillane, of MMR Riotece | emore tae 
e9 |—,trimethy]l ether. . 308.22/dk red If LSS.VAO. | |ecanck oon) sks oelceuileaocieoe sa iclacarellseaatieec sre REO Nergienersr ire 
C2Hs OCH: (aq diox), nd NaOH 8 
SZ (bl) 
=o 
HO _ 0H 
Ss \S 4 
7S 
CH30 OCH3 
e10 |Echinopsine...... 169.18)nd' (bz), Cw-2)) | 2620148) ne ae cle ts ereerolerdls a leke s |v] 6]...| v4 lchlv B21, 259 
o=C_y—om vA MeOH v 
« » 
ell |Echitamidine. ...|C2H2N203..............4.. 342.43] pl (eth) BAA Hemi. e wy steve] ages cl eee eer edt 81) F813. ccc ls eeeeoee J 1932, 
[aly —515 (al) sis 
e12 |Echitamine...... Ditaine. C2HsN20..4H20. .. .|456.52|pr (al+-4w) 206. - J eeea rages! eatew see eae kee Bie Bae s:<cae chl 8 J 1925, 
eff 105 (—3w) | (+1w) 1640 
[a]p —29 (al) 
e13 |—,hydrochloride. . .|C2HsN20..HCl............. 420.92|nd (w), [alp—58/292-5d |... 2... fee elec e ee ae Ol Fa Pate baad) RS soa tooase:. J 1925, 
(w, % c=1) 1640 
e14 |Echitin.......... (Of 5 OO Airaien eon anid OoCaraT 468.77 lb lalnste78(ethy 170 Fo |iemscerssileds.cs creamer Jess] B® | 8 jis |e jpeths ~ eaece.es 
el5 |Egonol........... 326.33]pl (BuOH) 118 BaS=SOUW IE ies c'[enteaen c allictert ya's | yer layave fle -stei| raecerets careck m1 [emer ere 
Do 
SS Cites. < Net 
O—CH2 
OCH 
HO(CH2)s 
e16 |Eicosane*........ CHs(CHs) CBs... scies cee 282.54|(al or bz) 36.8 343760 0.7886 1.4425 | i |...] s |...] 8 |peths Bl’, 570 
e17 | Eicosanedioic HO2C(CH2)isCOzH.......... SAB DON acca vs cients 124-5 PS a Ma an acre CR ora Pee (ears bac fe Sea Rel | ee a | 
acid* 
e18 |Eicosanoic acid*. .|Arachic acid. Eicosoic acid. |312.52|pl (al) 75.4 328 dd jo.g24'y? 1.42500 | i | 3 | v1...| s |chls, B22, 369 
CHa(CH2)isCO2H 203-51 peth 6 
e19 |—,ethy] ester* CHs(CH2)18(CO2C2Hs)....... SSO (BSI ccewbrasicasneteree 49-50 ERG 780 | acererarerall aerate B[V lateral etalon mays deere B22, 370 
e20 |—,methyl ester*.. .|CHs(CH:2):1s(CO2CHs)....... .|326.55/1f (MeOH) 54.5 BLe-OR Coase. 1.4317 | i | 8 | 8 |}...] 8 Ichls B22, 370 





For explanations, symbols and abbreviations see beginning of table. 
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No. 


e21 


e22 


e34 


e36 


e39 


e40 


e42 





























































































c i Solubility 
Mol rystalline saya hie 
Name Synonyms and Formula Ed form, color and oC oC” Density np Ref. 
* specific rotation : other 
| | = al IL M) solvents 
1-Eicosanol 
1-Eicosanol*..... Arachidic alcohol. pri-n- 298.54] wx (al) 65.5 369700 0.84052 |1.4550% | i | 5 Bl!, 1843 
Eicosyl alcohol. suc 
CHa(CH2)1sCH:0H eee 
2-Eicosanol*. . .. . |2-Eicosyl alcohol. DOSbs aera cio 50.7 357700 OBS78¢ bdo ease le aeleo le bealimailienalicccmmtamerts| aeseaeee 
CH:a(CH2)1CHOHCH; nots suc 
2-Eicosanone*....|Methyl-n-octadecyl] ketone. |296.52).............. BRO Wevacgasaras Heteeae catevert al ircave.ayeweere BD. || Baileys wl eacaroraa renee lie heeneracset 
CH:3(CH2)wWCOCHs 
3-Eicosanone*....|Ethyl-n-heptadecyl ketone. |296.52\If (al) BO Wow ae Watts wile nieve resi] le auwresd 5 | 8 s |chls Bl?, 774 
CH:3(CH2)isCOC2Hs 
—,oxime*........./CHs(CH2)1sC(:NOH)C2Hs... . /311.54/nd (al) B50 CE || has,rumnsetekal hier sro, sual l era crtioins 6|s|s peth 6 Bl, 719 
7-Eicosanone*....|Hexyl-n-tridecy] ketone. ZOG.O2IO= Fle aua neurite DAUM hess hecsves cisco] A Rphiehe se, 01 eePh,| edetans  eaastel| adorn | So-esv.| | NaaetaPeReeaieame Bl?, 774 
CHas(CH2)i12CO(CH2)sCHs 
6,10,14,18-Eico- | Arachidonic acid. SOS BG) cores ct tr oven ott —49.5 9 Te AN A hvaieos 1.4824 | i | 8s 08 8 B22, 469 
satetraenoic CH3[(CH:CHCH2CH2)kCH2CH2CO:H 1.556323 
acid* 
1-Eicosene*. .... .|CH:(CH2)CH:CH:......... ot ee 28.5 ATMO. WO.7BB29 1144408 PSL calcd eel n |e peenen ale Sanger 
1-Eicosyne*...... @€Hs(CHe)vzC:CH........0.: DIS OOS my ch cep ayekreceralek eevee weine 314-5760 0.8181’ Line onBere Lonel all creecifie th oll taeete:| eeeneel era eieey aneeereund | Geamarrets ete 
Elaidic acid...... see 9-Octadecenoic acid- 
(trans)* 
Elaidyl alcohol. . .|see 9-Octadecen-1-ol- 
(trans) * 
oaBlaterdn gcc. 4| OublaOra.ct 2occtcceinaate s 486.59) (al) [alp Ost ae AlN taceee |< meee mance cg i| s]s s |chls J95, 
9: 
—58.9 (chl) use? 
8-Elaterin........ ene Ee ae tic eee ce 348.42\nd (al) DOS Bi. Mblicy cece rectal nate aves shahanw aca es Ve ea eae Pts ene | eae otc 
{elp +13.9 
Eldoral...........|see Barbituric acid, 5- 
ethyl-5-piperidyl- 
Elemane......... Dihydroelemene. CisHis....- - PETG ac encanta Mee ne ae bey) SAE NOE: [ie allecallonalj>aa|eed||eacccne coc|loouagooe 
Elemenonic acid | Dihydro-§-elemonic acid. 456.69 nd (al or Da SE) Wallan yeh stereo eile ay es ae e-oesesl es locevtan caceteay| fer «al (afta Pes] verovcl hofpce [Paar 2) MASS Eaters REAL neat vette 
Ca0HusOz AcOEt) [e]p 
+37.5 (chl) 
a-Elemol.........| ox DAB SG| Re Shee sce 47 142-8 1010945 qu. 406084 |. 3} talks) stoulltus| manne noe) acheter 
| ed C2H5 
Pa eCe 
Eleostrearic acid |see 9,11,13-Octadecatrie- 
noic acid* 
Ellagene......... Indeno-2’,3’:2,3-fluorene. 254.33) pl (bz) Ue ie BL se Ces, tam caetearainie RePiecnniirtry acus, Pace Maem) ace (acl AerrArd vaso i El4s, 
498 
OLOLO 
Ellagic acid, CrsHeOs 2H oie hie asa 338.23) pa ye pr A5O-SOg Dil te eee cailedas i vnscal sven sions ena 56} 6 5 -jos 6 B192, 284 
dihydrate d with- 
out m 
Elliptic acid..... . ag ET Oe ya aperSeecdtate avis le Gea e. 386.36)nd (aq al) WE CR Roca cih stp ecccae 2d erie mrwice cu ce eestor eet cree ld ail oie recone aa J1942 
587 
Embelin......... see 1,4-Benzoquinone, 
2,5-dihydroxy-3-dodecyl- ; ; } 
Emeraldine...... T26 SG UMGISO-DL PW) Wg acs.sit opera oy sae, cre nia org Mn eeeere aia) 2 ata anni Tah erettcil Sroes i |chli, gl aa i]/B12!, 147 
80% aas 
NE a vee ey 
Emetine(l)....... CmlliNOlinance scence ces 480.65|amor pw WANGOR i ajegsieos care | orton nee Puree eras ies Bll ncvell ereveveatentore B23?, 449 
{a]p — 22.10 
(al, c=2) 
—,hydrochloride() . |C2s7HsN204.2HCl.7H20 ...... 679.68\nd (w') [a]+53/269-70  J......... Jere ee eee fee eee ees Ve ee [| dst cts tas evel] seencreorare enact | tamumee eters 
(MeOH) 
Emicymarin.. ...|CaoHssOo......--..-- 00s 0 eee 550.70\nd or pr CR LOT) Ge stacsde tee etell eetste ncarrel) craves vec |lesezel| eemell ete ceil orev ell nteersl| aloteretereteremstel | ccmteteratatece 
(MeOH) 
{aly +12.8 
Emodin.......... see 9,10-Anthracene- 
quinone, 6,methyl- 
1,3,8-trihydroxy- 
Enanthic acid... .|see Heptanoic acid* ; 
Enneaphyllin. . ..|CooHiss........--.6 0-2-2000 ee 1236.23 Re Mircteeners oil etwas: te crayons nah ned s| é6/ij|s Py i C32, 
rods (bx) lig 6 2686 




















Sa nnn n EEE EEEE EE EEEEEEEEEEEEEE 


For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline “ Se 
No. Name Synonyms and Formula +A * | form, color and ae Density np Mele 
* Ispecific rotation = anacaliis other 
solvents 
Sin OPE eer 2,4,5,7-Tetrabromo flu- 647.92|ye-red 295-6 ois Aon ae aera tee al) Le NP Eels 2 | Or Re OR et Ree eee coe 
orescein. aa 6 
Br 
Oma 
\ co2H 
ee ae 
Br 
come 
s&2 
See 
HO Br 
e44 |—,sodium salt Eosin dye. Sodium eosin. 872:04|red’nd: (dil al) @ily..<2 = 412s Meee rel eee ee eee rT la Se) taal tg ck (eae a ae B19, 230 
decahydrate CooHeBraNa20s.10H20. eff 150° 
See e43 
e45 |Ephedrine(d) ....|CioHisNO............5- 20055 165.24|pl (w) BOV eum Blinc nearer Aes cee |e ee Eel. | eh oe ee Am 69, 
128 
e46 |—(dl).............]}Racephedrine. CioHsNO. 165.24|nd (eth or 76-7 1B5—7it ie Aopen ella seat s|s|s|...| 8 |chls B132, 376 
peth) 
e47 |—(l)..............|Natural ephedrine. 183.25|pl (w+1) 40 P77 8 em (AR Pee eames (erent Ke = scsi aise pl eee hare Ste ote bake oe eS eee ee Cae 
CwHiuNO.H20 [e]p+13.4 
(4% w) 
{alp—5.5 (al) 
e48 |—,hydrochloride(d) |CiHisNO.HCl.............-|201.70)pl (abs al) OFC: Halal AO ro et es Alle Rae eo! egal Wet (al fs, a Pee aes B132, 375 
[alp +35.8 
(w, c=11.5) 
CLO) en (dl) eee Ephetonin. C1oHsNO.HCL. .. .|201.70|pl 180-000) UlWArcek ceases ivonccee| Vi |a4| Ee [cte|oot locas etees BISSS76 
50 |—,—(1).... 0... CHYPEAN COM ECE Liane ang aac nen 201. 70lorh{lalp—86O7\2t8=— |... eae eee 2a Rare fa (a Pe [meni eral Face = 
e51 |—,sulfate(1)....... (GueiNO)sH280s.0- cee 428.55|hex pl (a]—31.5 |240-8 |.........|........ ese ReEN val) Bole ale Ale el eee eee eee 
e52 |—,N-methyl-,(l). .| CsHsCHOHCH(CHs)N(CHs)2/179.26|nd or pl (aJ or |87-8 V VOlNE fees cca le oe i | s |s*/...|....MeOHs /|B132,378 
eth) [a]p—29.5] cor 
(MeOH, c= 
4.5) 
e53 |—,N-(4-nitro- 281.33|pa ye pl (al) 162), SER SAR OCRER.¢ ey Ie PaaS eee) (neears ers (ABS, (ose RE on ee Am 69, 
benzoyl)-, (dl) i em rere 128 
e54 |Epi-f-amyrin.... | | 426.10|(MeOH) Q25 COP! | lscice Saves i eet Perens ae (erecy eee ch (See eee El4s, 
ai a » [e]p+73.3 948 
=i (chl) 
e55 |Epi-a-amyrin, lee ames S/N | 468.43|nd (chl-MeOH) |135 cor |.........|........)......0- eats JL ie.. Aidse| seed El4s, 
acetate cH;co ey —=<( » {e]p +36 to 1070 
ae, a +39 (chl) 
e56 | Epiandrosterone. . |Androstan-36-ol-17-one. 290.43) [a]lp +89 | digs PMT NOR Sette |e tare roel GA BaP ere sie sisidisus tle lo ste leem. ss acetate ea ee 
Isoandrosterone (MeOH) 
CisH 002 
e57 |Epiborneol(/).... . 3-Camphenol. 154.24}nd (CsHi2) 181-2 21372 Ya: shear] lw daage. ca RU EERIE cal cre OGRE B62, 91 
ree (Jp $11.1 
aS (al) 
SU 
CH3CO2 16 
e58 |—,acetate......... ae 196.28} [a]p + 15.63 <-15 101" 2 Wace, <i a II Sita AEB hes) feos il eee B62, 92 
VAIN 
NLA 
e59 |Epibreinonol.... . Breinonol A. Breienono] A. |440.69/pl (MeOH), nd /204 Ss f......... Srahaad aveaccalt pence aren he afiehes | a-al | svar att asfrsteycyaetete)s'e, | RON ime 
Ieee | Ze 2B (chl) {alp +37 1083 
wOLSLY ean 
— |Epibromohydrin . |see Propane, 3-bromo-1,2- 
epoxy-* 
e60 |Epicamphor(d).. . aN 152.13 [alp +45.4 (bz) |182 Reale tc dle nouitoal hires or Mie oen ..|BT, 86 
Ny 
e61 |—(dl).............|/CioHeO.. ERM aS aes hea LIAS) GON A cies shee cle dow aieeces eis ais) stele aie sruillecs ete meeil ete wi] ever OE 7, B72, 104 
662: |=) es nailetbin cdas LCaiaphns. CuoH0.. . {152.13 (al? 458.21 USE OOR™ NZIS ® choco Aisin ame Be a Roca fe. ak ee decorate B72, 105 
(chl, c= 13) 
e63 |—,oxime(d)...... ./Hon—_ 167.25|nd (MeOH) ROS. Www ean mlteretaie ctecll eacmets coke A heysuarcto: Antes B7!, 86 
(eT ath [alp —98.9 
Nae 
064 |—,—(dl)....... rete ss OROELITIN Qtncotys tats cleats palin drat 167.25|nd (dil al) DS 100i oF Nana carcass) onion ce | eee eee a lfacosenesenteee B7!, 87 
































For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





No. 


e66 


e67 
e68 


e70 


e71 


e72 


e74 


e75 


e76 


e77 


e78 


e79 


e80 


e81 


Epicamphor 
oes (Oareeata onal aa 


—,bromo-(/)...... 


a-Epicamphyl- 
amine 


Epicatechin(dl).. 


8-Epichloro- 
hydrin 

Epicholestanol.. . 

Epicholestan-4-ol 


Epicholestanol.. . 


Epicholesterol.... 


Epicoprostanol... 





Epicoprostenol.. . 


Epicylene........ 
Epidicentrin(dl) .. 


Epiergosterol(D).. 


Synonyms and Formula 


aE cariaievscunn mngee was 


NH2CONHN— 


v 


an NS 

ile 

CuHiNsO.......-. 
Br 

ae 

TS 

lf 


CHs CH3 


CHs jet 


anaes 
rr 


CH2CH2NH2 


BGs 32506. CimiGeeen anor Ore Rn 


RATE (Pe SR eR ee 


see Propane, 2-chloro-1,3- 


epoxy-* 
see (3a)-Cholestanol 
4(a)-Hydroxycholestane. 


ea ee 
0 


eCholestanol. 3(a)-Hydroxy- 


cholestane. 
QU 


eae 





P< 
AN) 


Epicoprosterol. 


Ciaip ee 
i666 


see Cyclocamphane 


dl-Domesticene methyl ether. 
N 
a \ 
DN 
— —o 

oa | 
CHO OCH3 O—CH2 
CoHuNOs.......-.--++ 


A7,9(11),22-Eirgostatrien-3(a)-ol. 


pay 


HO 





Mol. 


wt. 


167.25 


209.29 


209.29 
231.14 


153.26 


290.26 


290.26 


388.65 


388.65 


386.64 


388.65 


386.64 


339.38 


. 339.38 


396.63 









Crystalline 
form, color and 
specific rotation 


nd (dil MeOH) 
[e]lp +100.5 
(bz, c=6.3) 
nd 


nd (al) 

nd or pr (peth) 
[a]p — 86.6 
(AcOEt, 
c=3.6) 

[a]p +17.6 
(bz, c=6.5) 


nd (w+1) or 
pr (w+4) 
(w+4) 
[a]p —69 (al) 


If (al) 
{lp +29.0 
(chl) 


nd (al) 
{a} +33.95 
(chl) 


(al) 
[a]p —37.5 (al) 


(al, ace) 
{alp +31.6 
(chl) 


nd (ace) 
[alp +120.8 
(bz) 


pr (MeOH) 


pr (MeOH) 
[a]; — 101.3 


(chl, c=0.5) 
nd (eth-MeOH) 


[lp +36.2 
(chl) 





2C °C 






103-4 


237-8 


237-8d 
133-4 


127-8100 





132 
(185-6) 





185-6 





141.5 


117-8 


142 




















Density 

















BP Wa cvseferminl toca 


.| va 


Solubility 
























other 
solvents 


-|08 8B 












..Ichl 8 
MeOH 6 


v |chl v 





.|chl v* 





Ref. 





B7', 86 
B77, 86 


BZ, 
B7!, 


86 
86 


B12?, 35 


B17?, 258 


B17??, 257 


E14, 65 


E14, 59 


EI4, 56 


E14, 37 


B272, 553 





For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





No. 






e82 


e83 


e84 


e86 


e87 


e88 


e89 


e90 


e91 


e92 


e93 


e94 


e95 


e96 


e97 


e98 






Epifucitol 
Epifucitol (d) 















Synonyms and Formula 


OH OH OH 





—Oksssasecdcends rOr} = br (O)e. wig ooiarin ee OeOueD 
Epifucose(l)...... a-D-Glucomethylose. 
1-Talomethylose. 
eles 
CH3—C—c—c—c—CcHO 
H OH OH OH 
Epiiodohydrin... .|see Propane, 1,2-epoxy-3- 
iodo-* 
Epiisofenchol.... | 
ZEISS 
Sel 
Epiisofenchone(d) | 
IEE 
gee 
foe (1) oe ROIS Oi COSTS 8 eid Sea ae arr 
Epilupinine...... d-Isolupinine. 
CH30H 
oo 
ee. 
Epimethylin..... see Ether, methyl propyl, 
2’ ,3’-epoxy-. 
Epinephrine...... azetAgdronalane 
Epinine.......... Ont 
O— —CH2CH2NHCH3 
Epiquinidine..... 
No )—cHOH 
Q i. N—CH2C aS 
A > AG He Bey 
“I —CHCH3 
OCHs 
Epirhodanhydrin |2,3-Epoxypropy]rhodanine. 
CH2CHCH2SCN 
\o% 
Episarsapogenin. .|CzHuO3..............2. 005 
Epitruxillic acid. .|2,4-cis-Diphenylcyclobutan- 


Equilenin(d)..... 





1,3-trans-dicarboxylic acid*. 
CeHs CO2H 


ene e 
Uae ae 
HO2C 


CaF eOa ie a teiccerers) ccaretevetovarers 


. CisHisO2 OCMC OLA Ms Ba Bret CMe Mt ee aT © 


ae OIRELISO Ss Peasia tees ¢ vette aya ah 


ieee Oa Nore vig sas. ate tna vic oPere ens 


A}.3,5(10),7-Estratetraene-3,17B- 


ae 
AD 


OH 


HO 














Mol. 
wt. 


166.17 


166.17 


164.16 


154.25 


152.23 


152.23 


169.26 


167.20 


324.41 


115.16 


416.62 


296.31 


266.33 


266.34 


266.34 


268.36 


270.37 

















Crystalline b 
form, color and bane oe Density 
specific rotation 
(w) [elp+2 (w)]104 |... eee eee ee 
GIES IO4.- —baevie.c ieoe | eerre e el eeune re 8 
(w) 
(AcOEt) 3646) Walls) Sere RR coca llpesebaaaiare 8 
{a]p —36.9 
(w, c=6) 
nd (sub) (6 er ee ed ite OEE Ine Recemiod Beorree 
fale tale Gi mallpeine oert 195 0.9347 | 1.4592 
Fis Nas Revse tea cehotell eects. «ie wiceite 195-8 a PAS a4 
nd (peth) UGB Alcraisreoate al opi cut cte eer etree eons 8 
[aly +38.2 
nd (al) VSS O60 ls 20.ich oaalnaatoe ou siete oat é 
gh 
(AcOEt) MESS" AP iaaoutdoe gia creme eras oates cies 
{alp +103.7 
(al) 
disredilid: © |i. ccawts Qe Pelicon eosin i 
garlic smell 
nd (ace) BOS Oi we iliiresceicte: uisiel c madeaeara teres sees 
{a]p —71 
(a a P| AIM al ee ee 
nd (dil al) 258-9 TTO-SOM ee ceacicliaresten ares 
sub 
(bz) 7 te: a PES NE (Sp 
PASCO CHITRA as 258-9 170-801 satan visieielinettecs Can 
cor sub 
orh sph pl 238-40 ed et ee ee a <4 legen 5 
(AcOEt) sub vac 
[alp +308 
(diox) 
{a]p +220 Fe Gheme Uscisentpeavaall eo derereebahe le ema eree 
(diox) 


For explanations, symbols and abbreviations see beginning of table. 
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BAe sates elise 





Solubility 


se other 
solvents 


-|08 6 


-|chl 8 





.|sulf s 














E12A, 
645 


B13?2, 487 


.|C31, 181 


E14, 284 


.|B92, 691 


E14, 134 


Am 67, 
2274 

Am 67, 
2274 

El4, 135 


El4s, 
1962 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





e99 


e100 


e101 


e102 


e103 


e104 


e108 


e109 


e110 


elll 


e112 


e113 


e114 


e115 


e116 
e117 


e118 






























































aa Crystalline : Solubility 
Name Synonyms and Formula ee * | form, color and nee A Density rn Série. 
* Ispecific rotation other 
w | al jeth/ace} bz paleente 
4 1 af ta = SE r + ira T 

Equisterin 

Equisterin.......|Kaempferol-7-diglucoside:. 610.53]ye nd (+2w) LO5—Gi | WE GE ceca se leva BEA cate ee: ci hvis,:o}| ap Mateteta otal earaen teens. a 
CuH0016 

Baal sone Cislt Os on asi haces cia aT 242.28] (aq al) PEERED a Lis Wataceas he awiies iy ab rds Basen slewieptorantres ace fice mia to-tel losers ul meee se Tl sete Ul eeaynopetih erence Al raya acs tate 

(a) sae. — 21.5 
Eremophilol...... —cHs 220.36ivisc oil = § |......... 104518 OM | tes arsces YY Foe ects aor lorry lo-enca ool ittconncsca E12B, 
[ = 
Zo )sa61 — 55.6 1432 
§ > CHs SEs (MeOH) 
. —CH3 
Eremophilone... .|CisH2O.................... 218.34ind (MeOH) 42-3 17145 0.999435 D122 i | rere iret laratetll tas oil evectylllveoieraretermrarata E12C, 
{e]p +171.6 2597 
(al) 
—,8,9-epoxy-...... Sea ae 234.34|nd (peth) Ce et ete. tee OE cean etl Eek As .Joos v E12B, 
o=¢ » CH2 ae 
pa ens [ax]ss61 — 208 2600 
S < (MeOH) 
oN 
CHs 
Ergine........... Pile oir ai 283.33|(MeOH+1), pr 135d |... fee eee free ee eee jos 8 H32, 506 
HN \ CH3 2 
a RE pees w) | (115d) 
Bee g (e]s461 +598 
CONH?2 fehl) 

Ergobasine.......|see Ergometrine 

Ergobasinine.... .|see Ergomatrinine 

Ergocornine...... eb e fet a 561.69 [ely — BSS (oh) 1IS2=4a ics ccnca Sratevclhs, ote ot coal remains Lopes: 8 -|chl s H34, 

—105 (Py) Sse 
Ergocorninine. ...|CuHiNsOs..............--. 561.69/lo pr (al) VPA en a cee 8G spree EMR Ue alec v | s* |chl v B272, 860 
[alp +409 
(chl, e=1) 

Ergocristine...... GBs NsOn. fi soa cs cics enna 609.70/rh (bz+2) 5 Pray cc Cel (en toh cel |) OM CUENGCN aeeeteeere re EY 8 .|chl s H34, 
elie 1544 
(chl) 

Prgocristinine:;..| Cutis NiOsnn ose. s -er |OOO.7ONpr (Gls AcONS) \226d' 99 Mskicc. pe nclrtoc ete elles sien e i | 6 6 -|chl 6 B27?, 860 
[alp +366 etea) 
(chl, c=1) 

Ergocryptine..... Cable Miee chess cs ck sae c 575.69|pr (al) DTD te al So Bae raya. Nlarcbaccretace ailseamincs ores i]s .|chl 8 H34, 
[a] — 187 zee 
(chl), —112 
(Py) 

Ergocryptinine.. .|CasHaNsOs................- 575.69|lo pr (al) 240-20 ha sfortens [a |RSS ca ora PBN wou eices af -|chl v B272, 860 
[aly +408 
(chl, c=1) 

Ergometrine(l) . . . |Ergobasine. 325.39|nd (bz) 1596 Ne jee ectiee ai erate stares illo acetneerena 5/8 8 .|chl 6 Am 69, 
l-Lysergic-l(8-hydroxyiso- [ }°—89 (w) cor 1701 
propylamide). CisH23Ns02. =D 

Ergometrinine(d) |Ergobasinine. d-Isolysergic- |325.39|pr (ace) [olgje1 $O5=70) | Theta e.s sec atin tale te ee if.é .|Py 8 Am 60, 
d-(8-hydroxy-isopropyl- 
amide). +520 (chl), chl s 1701 

un/S eae +413 (MeOH) 
, —N 
foe » CHs 
NS 
CONHCHCH20H 
Pet Dene eee oxcte s IGighiza Ns@ai onc soviet ets scieceions 325.39|pr (ace) LOGG Cory lesa Sad ki iv | ates aves vers [pose eneee er re .|/Py s Am 60, 
20 1701 
[aly —415 
(chl) 
Ergopinacol...... Bisergostadienol. CssHseO2... .|791.27|nd (bz-al) V2.1 Ra (Pree Riel (ie, SAMUI CU. foo Ne sfocillo scilltvenarsvav sin dl Rooieaets 
Ergosine......... Go sy NGO. te ceo os) oissescksy os cto 547.64|pr (MeOH) bP lea ( otvke Oe Rom NH | SERGE RCN | CeecaeRe Re Ptech ottnct ust ee 8 .|chl 8 H34, 
20 MeOH 5 1541 
{aly +16 (ace) 
—161 (chl) 
Ergosinine....... Hs NiOGs eee ose e are vn eae DATLO4 pr (al eaqiace, |\220d0 9 Y/etetesueircie’s)||orateta anttere)|fnrs apele rete i| é 8 .|chl 8 J1937, 
bz) nd (MeOH} (228d) 396 
+)} [aly +420 


ee 
For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





No. 


e119 


e120 


e121 


e122 


e123 


e124 


e125 


e126 


e127 


e128 


e129 


e130 


e131 


Name 


A®:6,7:8. Ergostadien-36-ol 


AS:6,7:3-Ergo- 
stadien-36-ol 


A422. Ergostadien- 


36-ol 


a-Ergostadienone 


Ergostane....... 


Ergostanol....... 


A35,7,22-Ergo- 
statetrraene 


A‘.6,22-Ergo- 
statrienone 


a-Ergostenol 


8-Ergostenol..... 


y-Ergostenol..... 


6-A8:9-Ergostenol. . 


Ergosterol,....... 


Ergosterol D 




















Mol Crystalline 
Synonyms and Formula : * | form, color and oe 
VAG specific rotation 
22 ,23-Dihydroergosterol. 398.65|nd (MeOH- 152-3 
Provitamin Dy. AcOEt) 
oa Eze (ap — 109 (chl) 
=O 
——— 398.65] (MeOH) 116 
Ga LIK [alp+5 —9 
nee Be 
396.63]lf (al) 182-3 
vow < “A 
Lal Se [e]p+2 (chl) 
CO 
Pees 386.68)|If or pl (eth+ |85 
re ot} i MeOH or ace) 
Soi | ni 
(chl) 
Brassicastanol. Ergostan- 402.68|\nd (MeOH-eth)}144—-5 
38-ol. [lp +15.94 
Gaede Ge 
OD 
378.61\|pl (Ac2O or al) |104 
| C Ke N < {a} — 40.5(chl) 
ou 
Isoergosterone. 394.67|nd (ace-eth) |......... 
OY 
A*14-Ergosten-38-ol. 400.67 |lf or nd (MeOH) }134-5 
a-Tetrahydroergostero nd (gl aa) 
[a]p +17.86 
ATU | 
| La 
HO— 
AM:18_Ergosten-3f-ol. 400.67|pl (al) 141-2 
8-Tetrahydroergosterol. fale +19.4 
ADU fen 
| ve 
HO— 
A’-Ergosten-36-ol. 400.67|nd (MeOH) 148 
8-Tetrahydroergosterol. 1) 
[a]p 0 
| a 
HO— | 
cr TU Q 400.67 |[a]p +39 155 
| 7 a 
ou— 
AS.7,22. Prgostatrien-3-ol. 396.63}pl (al), nd (eth)|162—4 
Ergosterin. CosHuO. 
ee ee el? — 123.5 
A7911,22.Prgostatrien-3f-ol. —_/396.63|nd [a]n+24.6 {167 
IA UX 
| iA 
HO— | 














For explanations, symbols and abbreviations see beginning of table. 
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El4s, 
1457 


El4s, 
1762 


_|E14, 125 


El4s, 
1767 


El4s, 
1434 


El4, 124 


El4s, 
1765 


.|El4s, 


1767 


El4s, 
1765 


.. |J1949, 


214 


El4s, 
1735 


Solubility 
aa Density np ee a eke Ref. 
w | al jeth| ace} bz ones 
= ail solvents 
PROC: nee misrs| eonteera tA Selevlhw fie. 2101 Vv; 
vs (a ap icheSal > aes ne crac eo ee i 8 -|chl 8 
Pe ee) ras are 6/8 8 |chls 
Su RGN [i aeacaeiehs | irsear ee eate i| 6] 6 -|ehl s 
gh | gh 


























.|El4s, 


1752 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 














No. Name Synonyms and Formula 
Ergosterol 
e133 |Ergosterol,5,6- a-Dihydroergosterol. 
: = ane 
| 7 
HO— | 
e134 |Ergosterone..... .|A‘-1.22-Ergostatrienone. 
o= | 
e135 |Ergotamine. . Gea NeOsetccsnmclote bit isan 
e136 |Ergotaminince. .. .|CssHssNsOs...... 2... 2.2.6... 
e137 |Ergothioneine....|CyHisO2NaS....... 2.2.0... 

— |Eriodictol........ see Flavanone, 3’,4’,5,7- 

tetrahydroxy- 

— |Erucic acid....... see 13-Docosenoic acid (cis) 
e138 |Erysocine........ AG GHaINOse si uatencccciania aise 
e139 |Erysodine dt GIBERATIN O85) ae evesecs nice fer ete 
e140 |Erysonine........ ELON Os ooo oes esis 
e141 /Erysopine..... IGHTEOIN Oates asics Gate irchine 
e142 |Erysothiopine....|CisH2aNOS................ 
e143 |Erysovine........ GigHisiNOsssce ard ciwcne Aare acs 
e144 |E aline tes < --r-< — 4H 

rytr, jae 
" ey } OCH3 
| ee 
CH2—o 
e145 |Erythramine..... —2H 
LO N= 
C a! }ocns 
| Si 
CH2—O 
e146 |Erythratine...... —2H 
a es \ OCH3 
(ee 
CH2—o 
e147 |Erythritol(d)..... d-Erythryte L-Threite. 
H OH 
HOCH2—C—C—CH20H 
OH H 
GLAST —() sate car thetunvasetoce l-Erythryte. D-Threite. 
OH H 
Neen uy Becks 
H OH 








Mol. 


wt. 


398.65 


394.62 


581.68 


581.68 


229.30 


299.37 


299.37 


285.35 


285.35 


407.44 


299.37 


297.34 


299.36 


315.36 


122.12 


122.12 












































Crystalline ‘ Solubility 
form, color and ae Be Density ny see. 
specific rotation ; : other 
w | al |eth/ace| bz ee 
+— +—+- +—+—+ 
pr lf (ace) DG sie = Ne rca bel lbs gi, a tote ls atalecacamace sol\ipzecn)|tumae' lak oat |tavered| i oll urea etre aor El4s, 
[a] —19 (chl) 1758 
md.(aoe-MeOH)I1S2) © | [LA a oc caloeeecee .|E14, 124 
[a]p —0.52 
(chl) 
Ba Kabra) iSist 0 Ted acnlachaawcolienecber 1a 6 | 6 |CeHsNOz |B27?, 
60 
[alp —155 chl v 8 
lf (MeOH) vf Re He Fl eee erin ienn ol ten aemch eich i i | s |chls B272, 862 
pl (al) cor d 
[alp +369 
(chl, c=0.5) 
eff nd (wat 2) 1 2OO—B2dim | eee Fr cell ec ania eallack eanene se val vr} i .{ehl i B25?, 413 
mel [a]p +115 | (290d) 
(w, c=1) 
nd (eth) OVE We iI ee eabegeasl ine Peete neers s|s .|chl s Am 62, 
[e]p +238.1 1677 
nd (al) 204-5 reaea eM es ile ets ane lee paper s| 8 .|ehl 8 Am 73, 
589 
[alp +248 (al) 
(al) [alp PETE TEU le ree tN Seton all ONS rele 3 los 6 Am 36, 
1544 
+285—8 (aq 
HCl), +272 
(morpholine) 
(al) DARD 8 WL Mtr tav erica ccusoamsenlea tc ccatores 6 _lehl 6 Am 73, 
25 589 
[a]p + 265.2 
(alcoholic 
glycerol) 
(al-w+w) 3 SOR | erteereate annals stam eceacd (Geo cent ens| (taal cecken boeencifo Gob barred bones ocho can Am 66 
1083 
[alp +194 (al) 
pr (eth) 7S —OF OO aes Rec srallias tentang me tiltalacctate cba s/s .{chl s Am 73, 
{e]p +252 (al) 589 
eal) teal ete 2 001S'1106— 7a | ae re einen 8 .|chl s Am 73, 
589 
(al) 
(eth-peth) 103-4 HOS Ate@ MP cs | Noose ore st] s s ligi Am 73, 
=, 589 
[als +228 3.910 
mm 
mm. 
(al, c=0.19) 
(ebhapethis}-Awa0 70) Wt lccicersercre sn heer [olen eee ore S| eestor etal abet | vara aie WW apne Am 73, 
28 589 
{a]p +145.5 
(al) 
pridw) mda): S800 ale eesroee at |tgs cmimersllecae amen .|B13, 2360 
{eJp +11.1 
(al, p=5), 
—4.4(w, 
p=5-10) 
pr Cw) nd (al) (90=1) 7 ee Beek oe toate acs abe acres .|B13, 2360 
{a]p —11.1 (al, 
p=5), 
—4.33 (w, 
p=6) 


wee ell a ee ES Ee 
For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 














lubili 
Mol Crystalline e ie je aasiea 
No. Name Synonyms and Formula a | form, color and oor el Density OS oS CORef- 
* Ispecific rotation other 
w | al jeth|ace} bz solvents 
at {se 
Erythritol y 
e1481\—(meso).......... OH OH 122.12|/bipym tetr 126 329-31 VAST iain cate ae Seal (alae .|Py v B13, 2356 
HOCH2—C—C—CH20H s* 
H H 
e148?/— tetranitrate ONO2 pire 312.12/la lf (al) (51) HE Cericyrieny Anetra | Para area |e ere ne 7) 8") 8 -|glycerol s |B18, 2358 
(meso) i Aa east OMe 
H H 
e149 |8-Erythroidine.. . eon 273.32) (abs al) 98-0 cag eae coe eee s/s| 6 s |chls Am 4, 
oO \2 [a]p +88.8 (w) me 
0 | 
he 
fo) 
e150 |Erythronic acid, Trideuliass 118.09} pr BOB ON Severe oils ee eed ace sce Fe | 6 Re (cee B183, 54 
y-lactone(d) 4 ac, (a)? —73.1 
(w, p=4) 
SB [GO occacceoan GLH ene 118.09|pr TO SA> igdeal Recess pes crocs ae 20 lle ek eee Borel. | ee ae B183, 54 
Aiea tog Ol) ei 
(w, p=4) 
e152 |Erythrose(D)..... i if 12000 pyre) 9 2 Wiliciretac-araveilc tees ahne stare | ed see oe Bailey 8 is ol, oe ee B31, 12 
HOCH2—C—C—CHO [ely — 14.8 
OH OH (w, 3 days, 
c=11) 
CUBS (DE) eh ore a cspacs a 2 GO ees SUEY IIE ia tate MG! Seer oe eae ten ATR A Sede al fee ri He Peper! ee ci! (ere eect hy B31, 12 
[e]p +21.5 
(w, 3 days, 
p=5) 
e154 |Erythrosin....... 2,4,5,7-Tetraiodofluorescein. |835.94]og-ye (eth) |.........].........)........ ols og i |aq aces B192, 258 
fo) I lig i 
Se 
CO2H 
—_ 
OS i, 
am 
<>? 
Be TENS 
HO 
e155 |—(dye)........... Disodium salt of erytrosin. |879.9l/red-br pw Ss ............].........).-.-..--]..... Wel asa stccellc. ciel erence oetecehee eieecea tata 
Todeosin B. CooH6laNa2Os 
e156 |Erythrulose(L).. .|7OCH»CHOHCOCH.OH... .|120.10|syr Jd s| 8 .|B31, 14 
[a]p ca. +12 
(at equi- 
librium) 
e157 |Escholerine..... . GiinNOnoe eee 775.91\pl [elp —30+ 2 |235 vac i B 1... Pee Am 76, 
(Py) : 1152 
— |Esculetin........ see Coumarin,6,7- 
dihydroxy- 
e158 |Esculin.......... Aesculin. 340.28/nd (w+ 4) 160d 230d 6} 8] i alk s B31, 246 
ee rd [ay 14.6 sh | sh chl s* 
HCOH 0 aa s 
Coe (MeOH) 
ae ) a 
Va HCOH— CHCH20H 
to) 
e159 |Estradiol.........|CisHO2. 262.80) WR Of VOSD pre | cae AO iahees tues allavie upeellon eee i jes -|(a) peth s 
a-isomer (80 % al) 
B-isomer [a]p +54 178 (a) 
(a isomer) 
{elp +81 222 (8) 
(8 isomer) 
— |Estragole.........|see Benzene,1-allyl-4- 
methoxy- 
e160 |Estriol........... CysHOstncs crite shear ck 288.37/lf (al) ZESdi ee Mdercct esate lee 8 ../Py v El4s, 
[a]p +61 (al), Jeor os 5 2152 
+30 (Py) 














For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





No. 





e161 


e168 


e170 


el71 


e176 


el77 


e178 


e179 


e180 


e181 


e182 


e183 


e184 


e185 


e186 


e187 












Name 





Estrone 
Mastrone snc... 06 os 


Ethanal*........ 


Ethane*......... 


—,amino-*....... 


—,—,hydro- 
bromide* 

—,—,hydro- 
chloride* 


—,—,hydroiodide*. 


—,l-amino- 
2-bromo, hydro- 
chloride* 

—,l-amino- 
2-chloro-, hydro- 
chloride* 

—,2-amino- 
1,1-diethoxy-* 


—,l-amino-2- 
diethylamino-* 


—,l-amino- 
2-ethoxy-* 

—,l-amino- 
2-methoxy-* 


—,aminoxy-...... 


—,1,2-bis(4- 
aminopheny!l)-* 


—,1,2-bis- 
(benzoyl- 
amino)-* 

—,1,2-bis(2- 
bromopheny])-* 


—,1,2-bis(4- 
bromophenyl)-* 





2 -his(= 
chloroethoxy)-* 


—,1,1-bis(4- 
chlorophenyl)- 
2,2-dichloro-* 

—,2,2-bis(4- 
chlorophenyl)- 
1,1,1-trichloro-* 


—,1,2-bis(ethyl- 
thio)-* 

—,2,2-bis(4- 
methoxyphenyl)- 
1,1,1-trichloro-* 

—,1,2-bis(2- 
methoxy- 
phenoxy)-* 


—,1,2-bis(methyl- 
amino)-* 





Synonyms and Formula 


CisH22O2........ 


.|see Acetaldehyde 
(GRC He. J... « 


Ethylamine. C2HsN H2 


Cette FBS is ei eos es 


OsHeN Hal as eicnererens 


LOSTERIND & ERIS 8 Oy Sian erer trie) cere 
BrCH2:CH:2NH:2.HCl........ 


CIC H2C H2N H2.HCl 


diethyl acetal 
N,N-diethylethylenendiamine 

H2eNCH2CH2N (C2Hs)2 
2-Aminodiethyl ether. 

C2oHsOC H2CH2N He 
CHz:0CH:2CH2NH2.......... 


Ethoxyamine. a-Ethyl- 
hydroxylamine. C2HsON H2 

a,a’-Bi-p-toluidine. 
4,4’-Diaminobibenzyl. 

H2N- 


see Acetaldehyde, 2-amino-, 


Mol. 
wt. 


270.36 


30.07 


45.08 


-|126.00 


81.55 


173.00 


. {160.45 


115.99 


116.21 


89.14 


75.11 


61.08 


212.30 





CH2CH2 
N,N’-Dibenzoyl- 


ethylenediamine. 


2,2’-Dibromobibenzyl 
Br 


4,4’-Dibromobibenzyl. 
Br 





‘CH2CH2 


Triglycol dichloride ether. 


DDD. Rothane 


(a—¢_)—)  cucuels 


DDT. Dichlorodiphenyl- 
trichloroethane. 


(a—¢_S—),cucels 


C2HsSC H2CH28C2Hs 


Methoxychlor. 
(cHsc— —) ,cHccls 


Guaiacol ethylene ether. 


ocHs CHO 
va SY 
ay = 


N,N’-Dimethylenediamine. 
CH3sNHCH2CH2NHCHs 








OCH2CH20 





NH2 


268.32 


CeHsCON HCH2CH2N HCOCeHs 


340.07 





340.07 


Br 


187.07 


ClCH2CH20CH2:CH20CH2CH2Cl 


320.05 


354.49 


150.31 


345.65 


274.30 


88.15 





Crystalline 
form, color and 


orh, mel 
lalp +158 to 
+168 (diox) 


gas, hex cr 


mel nd or pl (al) 


mel pl (al) 


mel nd (w) 


lf (al-AcOEt) 


hyg (AmOH) 


pl (w) 


pr or nd (al) 


pl (al) 


pr (al) 





specific rotation 


m.p. 
te) 


258-62 


— 182.8 


— 84 


159.5 


109-10 


188.5 


174-5d 
cor 


119-23 


135-6 
sub 


247 


84.5 


114-5 


109-10 


108.5 


139-40 





b.p. 
°C 


— 88.63 


16.6780 


108758 
cor 


95756 
0.88275 


sub 


ca 19810 


230760 
118! 


210-3 


119-20 








Density 


0.5727"% 


0.689215 


0.821135 


0.8512, 


0.8284 


np 


1.08769 
at 0°/54 


1.41012 


1.511820 








gh 





Solubility 


5} Reval Pevid. 3] abarsl|iaca acetate neers 


al |eth| ace 
6 

wo ~o 

Vv 

se hg 
ye |e 

v 

@ | 

oO 2° 

Vv 

eo 

v 

i 

5h 
5|/vjiv 
8 |s 

s |v 

a he 3 

el he 












. {08 V 


.|to s 


.|aa v4 


.|dil HCl s 





Ref. 





other 
solvents 


Py s 


B1?, 120 


B42, 586 


B42, 588 


B42, 588 


. |B42, 588 
B42, 618 


B4, 133 


B42, 690 


.|B42, 718 


. |B42, 718 


BL, 333 


B13!, 75 


B92, 187 


B52, 507 


B52, 507 


BL, 2131 


os Vv H27, 892 


.|B6, 772 


B43, 689 











For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 














Mol Crystalline a 
No. Name Synonyms and Formula ©" | form, color and 98 
wt. 3 ; Cc 
specific rotation 
—_+—_ al + 
Ethane 
e189 |—,1,2-bis(methyl-|CHsSCH2CH2SCHz.......... PIE Oi x re ccursen cian illpie aaa 
thio)-* 
e190 |—,1,2-bis(2-nitro-|2 2’-Dinitrobibenzyl 272.27|pr (aa) 127 
phenyl)-* NO2 NO2 
vA SS 
¢_S—omen—¢_Y 
e191 |—,1,2-bis(4-nitro-|4,4’-Dinitrobibenzyl. 272.27|yesh nd (al 180-2 
phenyl)-* or bz) 
wor—€_Y—cmon—¢ _Y—nor 
e192 |—,1,2-bis(phenyl-|N, N’-Diphenyl- 212.29)1f (dil al) 66.2 
amino)-* ethylenediamine. 
CeHsNHCH2CH2N HCoHs 
e193 |—,1,2-bis(phenyl-|CsHsSO2CH2CH2SO2CsMs. . . -/310.40|nd of If 180 
sulfonyl)-* 
e194 |—,1,2-bis(pheny]-|CeHsSCH2CH2SCsHs....... - 246.39/ta (al) 69 
thio)-* 
e195 |—,bromo-*....... Ethyl bromide. CoHsBr..... . 108'9S |e ee —118.9 
e196 |—,1-bromo- Ethylene chlorobromide. 143:43 Mattes gee —16.7 
2-chloro-* BrCH2CH:Cl 
e197 |—,1-bromo- 1536) 2G) 2) Renee ernie Prenenc TReTGR (Ne a cee PU | (mae Me 
2-fluoro-* 
e199 |—,chloro-*....... Ethyl chloride. C2HsCl....--| 64.52|.............. —~138.7 
e200 |—,1-chloro- 8-Chlorotriethylammonium 172.11|nd (al-eth) 210-1 
2-diethylamino, | chloride. 
hydrochloride* CIC H2C H2N (C2Hs)2.HCl 
e201 |—,1-chloro- F2C(NOz)CCIFNOz.......-- 208150) apktb qantas 
1,2-dinitro- 
1,2,2-trifluoro-* 
e202 |—,1-chloro- CHO TORIES clos savas, aegis BO -ES NR GS ee eer eas | |p ee ee ee 
2-fluoro-* 
e203 |—,1-chloro- CHSCHGCINOii on nasoa sd Wace 109:52lln0 Ce oe 
1-nitro-* 
e204 |—,chloropenta- |CICF:CF3........-.......-. 154.48}gas —106 
fluoro-* 
e205 |—,1-(2-chloro- 6-chloro-8’-phenoxy diethyl |200.67]..............|......... 
ethoxy)- ether. 
2-phenoxy-* CeHsOCH2CH20CH2CH:2Cl 
e206 |—,2-(2-chloro- o,p'-DDT. 354.51} (MeOH) >4cor 
phenyl)-2-4- 
chlorophonyl)- a 
1,1,1-trichloro-* 
a—_Y—cn(cos)—¢_Y 
e207 |—,1,2-diamino-*. .|Ethylenediamine. GOO) aceasta 8.5 
1,2-Ethanediamine. 
HeNCH2CH2N He 
e208 |—,—,hydrate*..... HeNCH2CH2NH2.H20....... PRs. ee ec 
e209 |— ,—,hydro- HeNCH2CH2NH2.2HCl...... 133.02]}mel pr (w) >270 sub 
chloride* 
e210 |—,2-diazo- Trifluorodiazoethane. 110.04! ye 13752 
1,1,1-trifluoro-* | N2CHCFs 
e211 |—,1,1-dibromo-* |Ethylene bromide. CHsCHBr2!187.86|,............. —63 
e212 |—,1,2-dibromo-* |Ethylene bromide. LST, 86) wer. Be Pat ee 10.06 
BrCH2CH2Br 
e213 |—,1,2-dibromo- |BrCH:CBrCh.............. 26.76... ening: Cos —67 
1,1-dichloro-* 
e214 |—,1,2-dibromo- |BrCHCICHBrCl............ V1 Sy (| erred ty J 
1,2-dichloro-* 
e215 |—,1,1-dichloro-*. .|Ethylidene chloride. 98:06) ht dc Sas —96 
: CH3CHCk 














For explanations, symbols and abbreviations see beginning of table. 
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Ref. 






B1, 2130 


B5, 603 


B53, 508 


B123, 287 


B63, 291 


B63, 291 


B13, 171 


B13, 179 


B13, 133 


B42, 618 


Bl, 101 


BL, 139 


Bo:, 150 





.|B42, 676 


.|B42, 676 
. |B42, 677 


Am 65, 
1458 


.|B1, 61 


B1, 182 


BL, 64 





Solubility 
ea Density np 
other 
w | al j/eth 
solvents 
182.57 1.03717 |1.5292% | s | s chl s 
Pe eee aicte is) aoe tssspnueee aioe 5\v Vv jaa sh 
a Aha arauecesettll ee iete: erieln teste epige oe 1 6 5 |chl 6 
5h sh 
ETS ABaee etic tic aes rig) Nie | ir |e) P| asi 
sicie Cotte all stersboret taal wo eee oe 54 | st |.../...] 8 jaa BA 
rete. tne once IPs eat ee i Di ctacoeens he 
38.4027 |1.46047 |1.42392 | 5 | ~ | « chl « 
107760 1.7392, [1.498720 P53! ells [sles 
70-145 = |1.7044% |1.42362 | i | v | v|...|...].......--- 
13.17% 0.0028, |t-37420 || 3 |S] el. |, Ieee 
(liq) 
eae a wiakaewsbers ape otacall | Seal i »- Pucape eer 
O8:5=11 | lgnamaes 
100760 
53.2 a (ian Wi aie, oa (ARES, Pac etac creak: 
.|124-5760 1.2478 |1.493 as alk s 
i Le | REC RRERS,, (A Oe, eae eeers ccc 
14910 TS irae | Mepeerartee | (ree (tees tem | ce | bape ee Sart 
116.57 —|0.89953) |1.4499% | y | © | i i 
118760 0.963; {1.4500 | © 
Hn, eye 1.633 i 
ARRON kn s 8s Ser Be Sa 
110760 2.0554¢ {1.5122 | i | s | v 
131760 21804, /1;68892 ||! oiled ellcedl: Cole 
176-8d [2.2695 |1.55935 | i los 8 
195700 2.1354 {1.566920 | j .Jos s 
57: cor wf j}0.1776 gras | ded VGO™al oul eval well cl asters aa eee 





BL, 190 


BL, 190 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 























Mol Crystalline b Solubility 
No. Name Synonyms and Formula sa * | form, color and aye ae Density (15 59h. | (hus ic cal | eee TELLS 
* |specific rotation ; other 
al jethaoe solvents 
——_—_ + + ih —— +— ————E 
Ethane 
e216 |—,1,2-dichloro-* |Ethylene chloride. 98.96]..... .|—35 34760 1.2564 |1.4448% y | Joos 8 B14, 141 
CICH:CH2Cl 
e217 |—,1,1-dichloro- |Oz:NCF:CChNO:........... .|224.94)........0. 0... fees eee SLRS: PY skied iene ey . |J1953, 
2,2-difluoro- 1427604 2075 
1,2-dinitro- 
e218 |—,1,l-dichloro- | Freon 114. ChCFCFs....... ./170.92].... .|-94 3.87 cor 11.4554 {1.30929 s|s .|B1s, 152 
1,2,2,2-tetra- 
fluoro-* 
e219 |—,1,2-diethoxy-* .|Glycol diethyl ether. US Ga oe, ae lade, ure Cte lin ects tact ate 123760 0.84842 |........ 8 ./o8 v BL, 519 
C2HsOC HeCH20C2Hs 
— |—,2,2-diethoxy- |see Acetaldehyde, tri- 
1,1,1-trichloro-* | chloro-, diethyl acetal 
e221 |—,1,1-difluoro-*. .|Ethylidene fluoride. CHsCHF.| 66.05}gas ssw... se a): 1 Gan Ve nee arg 1.3011 772 .|Am 64, 
2289 
e222 |—_,1,2-difluoro-*. |Ethylene fluoride. FCH2CH2F] 66.05)..............J.---..05- BOTEe Wan rorca wills wae irs Be Altes ..|B1, 82 
e223 |—,1,1-difluoro- BSCOPENO IN coterie hese minvert sis ZOS SZ lene e. cs scek the mice 40.6 G1 STO COL Ha) cicos cist ed] forse act ane Bales .|B13, 164 
1,2,2,2-tetra- 
chloro-* 
e224 |—,1,2-difluoro- |ClhCFCFCh................ DOSIR2 eer nana nae: 25 93760 1.6447¢ |1.41302 s|s .|B13, 165 
1,1,2,2-tetra- — 37.51 
chloro-* 
e225 |—,(difluoro- Perfluoroethylamine. BUR O2) i inca ete ee SO Habis sera Sasi o-veecnecenal|h Rell Chee ollieneet total Witmurall alesse creas J1950, 
amino)penta- | F:CCF:NF» ae 
fluoro-* 
e227 |—,1,1-diiodo-*....|Ethylidene iodide. CHsCHIn. . /281.86).............. 56 . |179-80769 |2.84° 1.67320 Viv .{chl s B13, 198 
e228 |—,1,2-diiodo-*..-.| Ethylene iodide. I[CH2CH2l . .|281.86}ye pror pl (eth),|81-2 ss |........... 2a S 2008 Beene s/s .|BL, 69 
d in It 
e229 |—,1,2-di- Ethylene glycol dimethyl DON a ttt ceed —58 85760 0.86654 1.37962 SCS ecclesia ee tease B13, 2073 
methoxy-* ether. CHsOCH2CH20CHs 
e230 |—,1,2-di-N- ois 7“ \ |200.28]wh-yesh (eth |75 L6O=325)) Fees eternal. «aeons v 8 MeOH s_ |B27, 7 
morpholyl- ce} N—CH2CH2—_N a7. or lig) 
e231 |—,1,1-dinitro-*...|O2NCH2CH2NO:............ 120.07|ye mel so ASH—6rcors1es503sq ald earn eee s|s .|B1, 70 
e232 |—,1,2-dinitro- a,a’-Dinitrobibenzyl. 272.26|(al), pr (aa) BORD Yorn e bec neeneltatacsasisesrerale cccesaienees viviv os Vv B52, 508 
1,2-diphenyl-*, CeHsC H(NO2)CH(N Ox) CeHs aa v 
(dow melting form) lig s 
e233 |—,—, (high melting |CeHsCH(NO2)CH(NO:z)CeHs |272.26|nd (aa) PEGS i amumencclls ba ed ob Ole een co 6| 6/v aa 6 sh B52, 508 
form) * (226d) 
e234 |—,1,2-dinitro- O2NCF2CF2NOz.......-.---- NOVAOR Pecan airacisl toss aA BRQU0 2 octane esas Seermeh eso forces aaa SRE all eral ene eee oe ee rere 
1,1,2,2-tetra- 
fluoro-* 
e235 |—,1,2-diphen- Ethylene diphenyl ether. 214.27\If (al) 98 1802512 an eee | Gee eee 6|s chl s B62, 150 
oxy-* CeHsOCH2C H20CeHs s* 
e236 |—,1,1-diphenyl-*. |a-Methylditan. OSS A Wael. eae eect tee —21.5 286 0.9875, |1.57612 Cae alee es eee eon ae B52, 653 
CH:CH(CeHs)- 
e237 |—,1,2-diphenyl-*.|Bibenzyl. Dibenzyl. 182.27|nd (al) 52.2 285760 0.995, 1.5338a Suis .|liq SO2s |B52, 506 
CeHsC H2C H2CsHs 140-508 vh liq NH3i 
e238 |—,2,2-diphenyl-. .|(CsHs)2CHCCls...........-. 285.60)lf (al) GAD ey Wl ete arrsharcsl oeecce- cereal acestiets eaters Bi ecalliis alls. callonescamnemesr B352, 510 
1,1,1-trichloro-* vi 
20 
e239 |—,1,1-di-4-tolyl-.. i DO B32 acer tocrian Mister <—20 295-300 (0.974, |........ aas B52, 502 
i. (ca =@__) exe 95-300 
e240 |—,1,2-di-4-tolyl-.. 210.32|1f (MeOH or 82-3 DOG= BO ee crete alle wpa ey ene 6 peth s B52, 521 
cus—¢_Y—cmon—€_S—ons dil al) pl (lig) | (85) 1788 
e240! |—,2,2-di-4-tolyl-.. 313.66|mcel pr (al or Billet ca loots aspetct tl leeesaeizsvenen vies, Pon B= NOSNS |S, vnes[lacreasslhe so 0 ERNE B52, 522 
1,1,1-trichloro- (cus—C_)—) ,cucals eth-al) yh 
e241 |—,1,2-epoxy-*. .. .|Ethylene oxide. Oxirane. OVE rere ta e550 111 /13-4 —/0.882i9 [1.35972 glia: toe || 8: | narenenents B17’, 9 
CH2 
° 
va 
CH2 
e242 |—,1,2-epoxy-l- Styrene oxide. T QOS Biengepercycctseisnsr ren —35.6 191-2760 1.04697 1.535020 s | .| BLT, 49 
phenyl-* CeHsCH 209.8 
fe) 
ie 
CHe 






































For explanations, symbols and abbreviations see beginning of table. 
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Solubilit 
Mol Crystalline i ne - Sa 
No. Name Synonyms and Formula é form, color and oy Ao Density np Ref. 
bas specific rotation other 
w | al jeth/ace bz 
solvents 
— af + 17 + + A 
Ethane 0 
e243 |—,1-ethoxy-2- CollsO.CHoCH2.0CHs.. 2... . OBL DVM ato nats ate ters | ie toreise Nae oo 102 0.85294 1386820") coll Feo hoot]. GR ee ee ee 
methoxy-* 
e244 |—,1-ethoxy-2- Ethyl 6-methylaminoethyl OG EDT eWaeea sechaler Gus tecel tare sietec.chers 114-5744 0.83637) 1.414720 CON OOH TT SGONIT: coi |ty este tots Canara tin etree ca B4, 276 
methylamino-* | ether. cor 
CHlaNHWCH2CH20C2H6 
e245 |— fluoro-*........ ethyl fluoride. ColfsF.......| 48.06)gas — 143.2 —37.7 0.00220 |1.30337 So) ES I ee ete B18, 130 
at ca. 0° 
e246 |— fluoropenta- RCCL CG gitsaicancatnee eancels 220-20) beenste sreeate hia seal hOLco: WS AAGi 00) Pees coven cas, ofer i Be lh Bails. cites lhe ante: bea ax ee BL, 168 
chloro-* 
e247 |—,hexabromo-*.. .| Perbromoethane. BrsCCBrs.. .|503.48/rh pr 198-205 |d 2.823 1.863 i | oh] 6 C82 s B15, 193 
e248 |—,hexachloro-*.. .| Perchloroethane. ClsCCCls. . .}236.74\rh (al, eth) 187 18677 2.091, Dyk Sea Ln liepantey: liq HF 6 |B13, 168 
e249 |—, hexafluoro-*.. .|Perfluoroethane. F3CCFs.... . 138.01}gas —94 -79 PEDOO RIG hac. ater i| 6] 6 es | ees 2 B18, 132 
e250 |—,hexaphenyl-*. .|(Cells)3CC(CeCsH)3........ .|/486.66}......... .|145-7d Cs @ Re eehd apes ee | sh .{echl, CSe v |B12, 626 
CCl, lig 6 
| MeOH v 
e251 |—, hydroxyl B-Ethylhydroxylamine. 61.08|}nd (liq) 59-60d ‘ 0.9079 1.41524 | v | ¥ 6 6 jlig 6 B42, 953 
amino-* CoHsNHOH 
e252 |—,2-imino-1,1,]1- |Chloralimide. 2,2,2-Tri- TAG TAO Rin cn Ses gases See) MN peer cnatarers 30 ¥ lv iach bianca forth nso ¢ 
trichloro-* chloroethylideneimide. | 
ClyCCH:NH 
e253 |—,iodo-*........./Ethyliodide. CHsCHal...... .|155.97] . —108 72760 1.95050 1.5168 | 64 | 2 -/08 2 B1’, 193 
e254 |—,isocyano-...... Ethylearbylamine. Ethyliso- | 55.08]...... <—66 79 0.74027 ESOSS*A |i Whom eo. a) SON ott B42, 600 
eyanide. C2HsNC | | 
| 
2541 |—,1(4-methoxy-_ |1-p-Anisyl-1-phenylethane. 212.29 . | 180-219 1.04734 1.572520 i [o-a}oe. los s B62, 639 
phenyl) 1- 13095 | 
Shon: cwxo—€ _—cnr(cons)ens 
e255 |—,nitro-*........ CHIGHENOd eescniongicae tras ac O Ul riters a aces -|—90 115760 1.0448) 1.391729 B79 | Coil yet cee (eee eee 
e256 |—,nitropenta- — |FsCCF:NO2............. 4. 165.02|...... ore 2 Ape tak aT. calla ee J1953, 
fluoro-* 2075 
e257 |—,2-nitro-1,1,l- |NsCCHeNOz.... 0.5.0.0 en 129s Oa er a a hes rene coed eecicnaes ernie Lea |, SPER) ae ee alia Am 72, 
trifluoro-* 3579 
e258 |—,1(2-nitro- 2,4’-Dinitrobibenzyl. 272.26|nd ic a a Parca v oH hy a ie aia io e B5, 603 
phenyl)2-(4- aX 
nitro- YE | 
phenyl)-* €_S—omcm— —NO2 | 
e259 |—,nitrosopenta- |F;CCF2NO.................]149.02|bl . | — 42760 A A bias) .|J1953, 
fluoro-* | | | 2075 
e260 |—,pentabromo-* |Br;sCCHBr......... .|424.58)mel pr 56-7 2103%d 3.3127 mF eH IEG? HE 2's], -<fell a <iayere eee BL, 193 
e261 |—,pentachloro-*..|Pentalin. ClhCCHCh........|202.30|..... —29 162700 1.6796, [1.5054 | i eye |B13, 165 
e262 |—,pentaiodo-*... .|I;CCHI».. .|659.55}mel pr (aa) RO © AS tare Allied 5 s | Ss jaas BL, 31 
264 —LiI;1,2-tetra- BraC GH: Bradsmrrnstk os het | SaOOT|\ 0.0 112%d ——-|2.8748° |1.627720 Balcellesnietetere eee B13, 191. 
bromo-* | 
e265 |—,1,1,2,2-tetra- Acetylene tetrabromide. 345.67|yesh = 239-42d |2.96727 |1.6380% | i | © | « .|chl % BI, 192 
bromo-* BroCHCHBr» 137-8% PhNH2 & 
aa 
e266 i ecaalatin aa ChCC HCl 167.85) yesh red — 68.1 129-3078 |1 5532, 1.482120 5 | ©] & .|B1S, 158 
Cc oro- 
e267 |—,1,1,2,2-tetra- Acetylene tetrachloride. OTe Saiiire mtd cts ernie .|—43.8 146760 1 5984). a EM ie | | a ae) Lee aed chen B13, 159 
chloro-* ChkCHCHCh 
e268 |—,1,1,1,2-tetra- PrCCHib. Meese. . .|102.08)|... RB hoa’ 2 | | 8 SS | | See er .|Am 77, 
pucre.! ’ - 4899 
€269 Tecate ee (CoHs)sCC HoCeHs.... . .|834.47)mel (eth-peth) |143-4 277-8021 i 5 Lal (Pearls ee Seam ee B52, 674 
phenyl- 
e270 |—,1,1,2,2-tetra- (CeHs)2>CHCH(CeoHs)e........ 334.47|(bz+1), rh nd /212.5 BOS=Oe We Tiny Se ee coe oh s' laas B52, 673 
phenyl-* (chl) } 
e271 |—,triazo-*........ Azidoethane. Ethyl] azide. MOE saaaciells, sits nie hoarse lider Paw wo wae TO) ae alle ave aintiielltunie pes peth s BL, 71 
CoHsNs 
e272 peewee BriGHGHsBrac coisa tone oun 2OGkiilt vecattastraeeieie —35.5  |187-90 —_|2.57897 |1.593320 BUleelees| Nana cae ee Bl‘, 191 
romo- 
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For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline b Solubility 
No. Name Synonyms and Formula an * | form, color and meee a Density ny —— ————|_ Ref, 
* |specifie rotation other 
w | al jeth| ace} bz 
solvents 
| at 
Ethane 
e273 Bre Methylchloroform. CHiCCls../133.41). =88 74760 1.3492, |1.4199% | i | © | .|B12, 55 
chloro-* 
e274 |—,1,1,2-tri- ChCHCIRCI. 133.41]. . .|—37.4 — |113760 1.4405, [1.47062 | 6 2 .|B1s, 154 
chloro-* 
e275 |—,1,1,1-trichloro- |ClsCCFs “LSTGSSi ata ern .|14.2 45,8760 Teele poeta Cd | AN elle Mle Sallscellounonrat ear Bl‘, 157 
2,2,2-trifluoro-* cor 
e276 |—,1,1,2-trichloro- |ClCFCCIF:. . SECA Go ok eeonerme —36.4 — |47.7760 1.5635, |1.35572 | i | 8 | « % .|B14, 157 
1,2,2-trifluoro-* cor 
e277 |—,1,1,1-tri- CHsCFs 84.04|gas —111.3 OOO eee rier Ret (Or CrPtl peat] Kreis | Sacre (Ans col [Pie Ara Br co B14, 131 
fluoro-* 
e278 |—,1,1,1-triiodo-* |Methyliodoform. CHsClIs. .. .|407.76)ye oct (al) Sos hk Telli te ayes aac beaslrereallla on eee elec av: v |C& v lig 6|Bl*, 99 
e279 |—,1,1,1-tri- a-Methyltritan. 258.37\nd (al, eth) Obie Wits nore TAlhetecuaee tal un eeicate Tinos [wy ii eye alel viwal| Eee geooU 
phenyl-* (Cel1s)sCCHs sh 
e280 |—,1,1,2-tri- (Cells)eCHCHeCeHs. . .|258.37/mel If (dil al) [56 be Een Wa, Rone ery (Pi yer eres 1) ey a .|B52, 620 
phenyl-* cor 
e281 | Ethanearsonic Ethylarsonic acid. 154.00)nd (al) ge ly | oP gan in it IPA ine carers hans san ee Whew ral ‘gia re eater ori 
ncid* C.allsAsOsHe 
e282 | Ethancboronic Ethylboric acid. C211sB(OH):2 | 73.89/volat pl (eth) |40subl |d = ......... J... eee Vaal Val s¥e ul oescel arate eiceana ery eataes B4, 642 
acid* 
— |Ethanedial*..... .|see Glyoxal 
— |Ethanedioic acid* see Oxalic acid 
e283 |1,2-Ethanediol*. .| Dihydroxyethane*. Ethylene | 62.07|......... .|=13.2 1198760 1.1088 |1.431420 | © | 0 | 8 | © |...laa « B13, 2053 
glycol. Glycol. cor 
HMOCIIxCH20H 
e284 |—,bis(chloro- CICH2COxCH202CCH2Cl. . . -|215.03|(eth-peth) 45-6 1 VIE BIN (Pte renee omar FR n’s ad lil 6 ee Psa ccl kkest enetetarsical (EPbsrot Ste eee 
acetate) 
— |—,carbonate....... see 1,3-Dioxolan-2-one 
—|1,l-Ethanediol, |see Acetaldehyde, diacetate. 
diacetate 
e285 |1,2-Ethanediol, Ethylene acetate. AGUA esiternteiys aie sehaae oil 190760 1.1047 1.41502 | v |] © | @ | © | © |CSe, CCl 
diacetate CHsCOsCH2CH202CCHsa oo aa © 
e286 |—,dibenzoate...... Ethylene benzoate. 270.29/rh pr (eth) 73-4 SS SOOd Ul eraectenctay a lteperesorsteieys i s .|B92, 109 
CeHsCO2CH2C H202CCeHs 
e287 |—,dibutanoate*....|Ethylene butyrate. DOP 2B ion ech Nae Stud Grea aaeees 240 1.024} id cdattes ate eT ee al be . |B22, 272 
C3H  CO2CH2CH202CC3H 3 
e288 |— didodecanoate*. .|Ethylene laurate. 426.69)pl (al) 56.6 RSI OOO HL aicoees| Sr tetoneua the yeas a eal eel NO a ce Sa B22, 320 
CHa(CH2)10CO2C H2C H2020(CH2)10 Hs 
e289 |— diethyl ether... .|1,2-Diethoxyethane*. TGR RNS ancien oe acl - | 123758 OD BAS4205 SECO al ey sisd lou ractive vos | seers au as acoeniec etek BL, 519 
CeHsOC H2CH20C2Hs 
e290 |—,diformate....... HCOCTECBeOrO Hs effi TEES ON fs ce ce ee owe end 174 1.193; 1.3580 BE IRE Te 9.5: MARIAN CaS B2, 23 
e291 |—dihexadecilate*. .|Ethylene palmitate. 538.90|If or nd (al-chl) |69-70 226 O:859478 |. ae en i | 6] 84.2. 2. 3s loogey B22, 338 
CH3(C H2)1usCO2C H2C H202C (C H2) uC Ha 
e292 |—,dimethyl ether. .|1,2-Dimethoxyethane* SON 2c con dadraacce —58 83-4760 0.86647 1.88132 | Sethe Pale. alec cee eee BL, 518 
CHsOCH2CH20CHa 
e293 |—,dinitrate*....... Ethylene nitrate. 152.06|ye —22.3 197 +9760 1.4918; Saathecr aie PelP 8 -jalk d B18, 2112 
O2NOCH2CH2ONO2 
e294 |—,dinitrite*....... Ethylene nitrite. N2O:07) 8 hog act at 0.08 <-15 98 1.2156, Agarose gave mu ilegsk dh fs -|glycerol s |B1, 469 
ONOCH2CH:0NO 
e295 |—,dioctadecylate*..|Ethylene stearate. 595.01 \lf 76-7 24120 O.8581%8 hoo. we. 15] Sa ilisv; . |B22, 354 
CHa(C He) 16CO2C H2C H202C (CH2)isCHs (79) 
e296 |—,dipropanoate*.. .|Ethylene propionate.........|174.20]....... 0.0... [even ee uae 211 TROZOW SS | ire cones Byallac sell hac aisle, eect Me deta ~ ew B2, 242 
C2HsCO2C H2C H2020C2Hs 
e297 |—,ditetradecylate*.|Ethylene myristate. Bee MON eet) toh ont Simtarg ia Gis REA retlle BR dab bohua i . .|B22, 327 
CHa(CH2)12>CO2C H2C H2020 (C Hz) 2H 
e298 |—,dithiocyanate...|NCSCH2CH2SCN...........|144.22|rh pl or nd (w),/90 fer e pat | er nonerteane)| Micieat ete Balas al pc SBUMIPE Wi | a Ouall Scene ear ae B32, 123 
ta (al or eth) gh 
e301 |—,1,2-bis(4- p,p’-Dimethoxyhydrobenzoin,|274.32| (eth) D25-OLe Bees kn ietcoast wis ellrns sep osican ‘Vara Ca ite atl nell ate Sekt B62, 1130 
methoxy- Isohydroanisoin. 
henyl)-* (lower 
ee am cuso—_—cnoucnon—_Y—oews 
e302 |—,—, (higher m.p. |Hydroanisoin. 274.32irh ta 7 1 eae srererceies care Cearere nosacaall sina) epoca 1 Ori waka |i -waes| ences ravens rererattn eae B62, 1129 
form) CisHisOs. See e301 dh} gh | OA )...|... 
For explanations, symbols and abbreviations see beginning of table. fade 
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5 Solubility 
Mol. Cees m.p. b.p. ~s. 
No. Name Synonyms and Formula ses form, color and °C °C Density np Ref. 
specific rotation el lralilethlncel be other 
solvents 
| =I 4 
1,2-Ethanediol 
e304 |—,1,2-dicyclo- Cyclohexanonepinacol. 226.32)nd 129-30). Wekivsc oeekse Eel ecetenaseraaae Monte her Vv ipeth a7 Wr, «tines 
hexyl-* Dodecahydrobenzoin. 
{_)—cnoncnon—C > 
e305 |—,1,2-diphenyl-* |d-Hydrobenzoin. d-Isohydro- |214.27|nd (w), lf or pr |149-50d |.........|.......-).....4.. | 8 64 |MeOH s_ |B6?, 970 
(d) benzoin. (abs al) AcOEt 8 
¢_Y—cnoucnon—¢_ piel 
+128 (bz, 
c=0.3) 
e306 |—,—(dl)..... N@reHisO2, Seees0aie « « vem: + 214.27/nd (w or al) 117-8 PBSOU0E Me chk cc cee cave i|vilv -|ehl v B62, 969 
ta (eth) (anh) ri ligi 
e307 J—,—(1).......000, CuHuO2 See e305.........../214.27]1f (eth or absal),/149-50d |.........]..-..... vy |s*| y | s |MeOH v_ |B62, 970 
pr (bz or abs chl s 
al) [a]p —92 
(abs al, c= 1.2) 
e308 |—,—(meso)........ Tolylene glycol. 214.27\nd or lf 137-8 1399.028 ted | Pa . ligi B62, 967 
CuHuOr. See e305 (w or bz-peth) >300760 oh 
e309 |—,phenyl-*....... Phenyl ethylene glycol. 138.17|nd 67-8 272-4765 viviv v jlig 6 v4 B62, 887 
CsHsCHOHCH20H 
309! |—,tetraphenyl-*. .| Benzopinacol. 366.46|pr (bz+1) 178-80 ol gs s' chlsligi |B6?, 1034 
(CeHs)2COHCOH (CeHs)2 CS: s 
—|1,1-Ethanediol, |see Acetaldehyde, tri- 
2,2,2-tribromo-* | bromo-, hydrate 
e310 |1,2-Ethanedione, |Bipyromucyl. Furyl. 190.16|ye nd 165-6 i| 6|s .{ehl s B192, 183 
1,2-di(2-furyl)- | __ = 
U Jcoco—ll J 
° ° 
— |—,1,2-diphenyl-* |see Benzil 
e311 |1,2-Ethanedisul- |Ethylenedisulfonic acid. 190.19)nd (gl aa) ORI To [Esme ects cheater aeons Me NeW? Wav e-ad shes cll academe le ane ee ae 
fonic acid* HOsSC H2C H2S03H 
e312 |1,2-Ethanedi- Dithioglycol. Ethylene B94 20M cise beer —41.2 146760 1 1192, 1.555825 8 | alk v BL, 529 
thiol* mercaptan. HSCH2CH2SH 
| 
e313 |Ethanedithiolic | Diethyl dithioloxalate. 178.27|yve nd (eth) 27 235 1 0565, sh | aie einai B22, 515 
acid, diethyl CoHsSCOCOSC2H 80-232 
ester* 
e314 | Ethanephos- Ethylphosphonice acid. 110.05) pl 61-2 viviv a Hei 8 8 Nees ae 
phonic acid* C2HsPO3H2 
e315 |—,diethyl ester*.. .|C2HsPO(OC2Hs)2.... AGTH KG ce vneeane . {198780 1.02597 1.4163 | 5] s|s | . | B42, 975 
e316 |—,dimethyl ester*..|C2HsPO(OCHs)2............ 138:10)1ocue. . | 8218 1.1029% 1.4128 | s | 8 ro ee el J1954, 
3222 
e317 | Ethanesulfinic Ethylsulfinie:acid“CoySOcH |"O4.18isyr Nh ves cc wucflen sews ac che alcansvsclioganeees alk s B42, 524 
acid* 
e318 | Ethanesulfonic Ethylsulfonic acid, CoHsSOsH |110.13 hyg —17 .|1.83412% |1.4340% | 8s | 8 | alk s B42, 525 
acid* 
e319 |—,chloride*...... .|C2HsSO2Cl.. . 128.58|pa ye 658 BS tay goa UR: S38 Ue Bal as Hid acl I ee me a B4, 526 
171760 
— |—,2-amino-* see Taurine 
e320 |—,2-bromo-, BrCHeCHeSO2C1. .|207.48)pa ye 119-2125 {1.92130 1.5242 | d|/d .|B42, 526 
chloride 
e321 |—,1-chloro-, CHs3CHCISO2C1 163:02)..4.5. a al Wi fa sasnceres Mins. saute oll nba cual date lve ol eee 
chloride* 
e322 |—,2-chloro-*, CICH2CILSOLC1 RGB ODI Ne nice cs wane SOO S * icatosy>se hk is GaP ee SI a eee B42, 526 
chloride 93-717 
e323 |—,2-hydroxy-*....| HOCH2CH2SOsH.... . . ... (126.13 |syr 100d LODGE Was cag fo J My Fen ie eee (ae | RR B42, 529 
e324 |1,1,2,2-Ethane- CoHsOoCCH(COoH)CH(CO2H)CO2C2Hs LED SS > ilsaw abate tana ease ches wales Bl wares chl d B2, 858 
tetracarboxylic 262.22\hyg lf (+4w) CS: 6 
acid, 1,2-diethyl- 
ester* 
e325 |—,tetraamide .|Dimalonamide. Ethane- 202.17 Bs a ees Se A Me yee lg hE oh | 5h -/os i B2, 859 
1,1,2,2-tetracarbonamide*. 
(HaNCO)2CHCH(CON Ha)2 
e326 |—,tetraethyl ester*.| Ethyl dimalonate. 318.33)/tetr pr 76 305d 1.06489 /1.410580 Bilk asc alee on eens B22, 699 
(C2H6O2C)2C HCH (CO2C2Hs)2 
e327 |—,tetramethy] Methyl dimalonate. 262.22/(eth, al, bz) 1}: | Cater IRN I (uo cecmuc ches) bainiea tena tc «| vA} 6 sh |ligi B22, 699 
ester* (CH202C)2CHCH(COoC Hs) 
e328 |Ethanethiol*,... .|/Ethyl hydrosulfide. Ethyl RIA, RD esis nica coche Ree —144.4 = |37760 0.83917 |1.4351% | 5|s|s .jdilalks |Bl?, 341 
mercaptan. Ethyl thio- 1.430620 
alcohol. C2HsSH 0.83154 
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For explanations, symbols and abbreviations see beginning of table. 
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Crystalline Solubility 
No. Name Synonyms and Formula te form, color and rae? ee Density np Ref. 
* Ispecific rotation ‘ ‘ other 
w | al |eth| ace} bz 
solvents 
oa — 
Ethanethiol 
e329 |—,sodium salt.... . Sodium thioethylate. 84.12} wh cr G ~ — ) SU Pipa acoeteieeteeren el ae eee as NAAN al Een boned carci ae ee B1, 341 
C:HsSNa 
e330 |—,2-amino-*.....|NH2CH:CH:SH.... 77.15} (subl) 99-100 —|sublvac v|s dil HCl y |B4!, 431 
700 
e331 |—,2-chloro-*.....|CICH:CH»SH.... OBA5S Geer eiah mans .|113700 1.18264 |1.4929 | 5 | v | v diox v B15, 1381 
e332 |—,l-phenyl-(l)*...|CeHsCH2CHoSH............ 138.23 [elp —8.1 (eth) 1189-200 joa... s|s 8 | B62, 445 
e333 |1,1,1-Ethanetri- {|CHsC(CO2cH)s....... -|162.10}pr VOOR palliextys eepter tech anton: hat | OE Pa BoM Sadih Bib | ae |! ow vm ae ene ete Nee snakes 
carboxylic acid’ 
e334 |1,1,2-Ethanetri- |Carboxysuccinic acid. 162.10}pr (w) PBOGM een ete. Ole crcelciltien ences ie ly elt Nie 5h _ |B22, 681 
carboxylic acid* | HOsxCCH2CH(CO2H): 
e335 |—,1,2-dihydroxy-*} Desoxalic acid. 194.10}hyg (+1w) CUO le oy sal MR SER cer rts] Diath ec aila [bar tire hema Villeralcd . |B3, 586 
HO2:CCHOHCOH (CO2H)2 df’ 
— |Ethanoic acid*.. .|see Acetic acid 
336 |Ethanol*.. .|Aleohol. Ethyl alcohol. ZGO7 | eae eas rae —117.3 178.5 0.78934 |1.361120 | « | «| «© | « chl « B14, 1223 
Methyl carbinol. Spirit of aa 
wine. C2HsOH 
SERV A EN Cea aoa ae o-Deuteroethanol. Deuter- EVEL :|| 2 scheni eaeteeee eg ee 78: Si0h en O:SO la een ee co | 0 | 2 | aa B1+, 1287 
oxyethane. CoHsO0D 
e338 |—,2-allyloxy-.... .|Glycol monoallyl ether. TOQHES nS sherk Sees aera Ge 155-617 |0.9506; |1.43582 | » | v s |MeOHs_ |BI, 468 
CHe2:CHCH20CH2C H20H CCh s 
e339 |—,l-amino-*.... .|Acetaldehyde-ammonia. 61.08/rh 97 SLO arial ieee seen cl len creer eae 8 Ol fe- wal | ers lt sh eee aso) peteteal| teehee clasts 
CHsCH(OH)NH2 
e340 |—,2-amino-*.. .. .|Colamine. Ethanolamine. 61:08 |e ett Je 10.3 170760 1.01804 {1.45412 | © | » | 6 5 |chl s lig 6 |B42, 717 
NH2CH2CH20H glycerol ~ 
— |—,2-amino-1(3,4- |see Noradrenaline(|) 
dihydroxy- 
phenyl)-(/)* 
e341 |—,2-amino-l- NH2CH2CHOHCeHs 137.18|nd 56-7 1602) hy iii drescers epee v|s .|B13?, 361 
phenyl-* 
e342 |—,l-amino-2,2,2- |Chloral-ammonia. 164.42)nd 63-4 LOOd, CEA NRS eo el tet ong é)\ns) lies S~iserneeed son |eeroeene, « 
trichloro-* ClhsCCH(OH)NH2 
e343 |—,2(2-amino- NH»CH2CH2NHCH2CH2OH |104.15)hygliq =... ss - PREIS We poomindaas eo VJ Vv] o].e-}e- jee eecee ees B4, 286 
ethylamino)-* cor 
e344 |—,2(2-amino- Ane 137.18]ye in air SOD — BAe Mince is ater een. oy sya FF Sah | asics! | aie | tere lence eyes cue B132, 362 
phenyl)* = ta 
¢_S—cmcron 
e345 |—,2(4-amino- 137.18}nd (al) LUC Se game iit uh reeks ae | St aaeterat eal (enh oe 5 . |B132, 362 
Uhongiio* xuz—€_S CH2CH20H = 
e316 |—,2-benzyloxy-...|Glycol monobenzyl ether. 1152500| eee <—75 — |256760 1.0640, |1.5233% | s | s|s .|B62, 413 
CeHsC H2OCH2CH20H 13818 
3461! |—,1.1-bis(4- 4,4'-Dichloro-a-methyl- 2ET AVG! eee ees ae Co eat AO) ean \ineteersecuiers cart] fons ae aeth aoe any Stuer i os es (05 [Skccrncie a ghen| one CoRET SLU 
chlorophenyl!)-* | benzylhydrol. Dimite. 
(a—¢_Y—),conens 
e347 |—,bromo-*.......| Ethylene bromohydrin. 120,07) |ee ere Meckenie re lar oer are 149-5079 11.7629 |1.491520 | « | «| -|}008 V BL’, 337 
BrCH2CH:20H lig 6 
e348 |—,2-butoxy-*..... Glycol monobuty] ether. SATS | Se oh oc Sees a 171748 0.90274 |1.417726 | « | «© | © .|BL, 519 
Ci\H3 OCH2CH20H 
e349 |—,2-butyl- CuHNHCH:CH2OH........ SOK Pec eeemh een ho rie eee 199- 0.89074 |1.44372 | v | v | v .|B4, 283 
amino-* 200756 
e350 |—,2-chloro-*..... Ethylene chlorohydrin. EOYs teens Ban cram — 67.5 TEAR Wahler eceaeee | eee eer co | 0 | & |B, 333 
CICH2CH20H cee 
e351 |—,2-chloro-1- Sierenerehlorohy drine 56161 nee eerie rs ee ne ace 12817 1.165, {1.55382 Fy Ave ietelioael |. os an ee B62, 446 
phenyl-* CsHsCHOHCH:2C1 
e352 |—,2(2-chloro- B-Chloroethy] cellosolve. TPA neese, done cakes INES 180-855 Ngee very vy || |BR, 519 
ethoxy)-* CICH:CH:0CH:CH:0H aah 34 a : 
e353 |—,1-cyclohexyl-* Methyleyclohexylearbinol. MOBO DI Rik ks oleae 3 oaths hese) aca iets 189 0.9278 |1.466119 xe || ve .|B62, 27 
< )—CHOHCHs 
S 20 B62, 27 
e354 |—,2-cyclohexyl-* Fes s TOLD AL Ba need ae eee Rees | eR eet tee 207-9757 10.9165, |1.463520 sles [tall corneas . 
Ge CH2CI20H 97-918 
For explanations, symbols and abbreviations see beginning of table. ee 
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bik 
Mol Crystalline a b < eeneat 
No. Name Synonyms and Formula * | form, color and Bot a Density np} _ Re. 
wv specific rotation other 
al |eth|ace| bz 
solvents 
—_}____— he — “}- 
Ethanol 
e355 |—,2-cyclopentyl-* 1A.) pe se eR Merge cee 96-724 0.91804 |1.457720 Fl aes rae Mleaaeeetds 3 B62, 25 
»—CH2CH20H 
e356 |—,2,2-dichloro-*..|ClCHCH2OH.............. UTS OBA 8 tom ook 146760 IPAS las ance By scale le. ae eee B1, 338 
— |—,2,2-diethoxy-* .|see Acetaldehyde, 2- 
hydroxy-, diethyl acetal | 
e358 |—,2-diethyl- 6-Hydroxytriethylamine. 1 1) ei, eat Fe 163760 0.8844, |1.440025 s|s|s|s |peths B42, 727 
amino (C2Hs)2NCH2C H20H 
e359 |—,2-dimethyl- —|(CH3)2NCH2CH2OH.........| 89.14].........-...-)...200 eee 135758 0.8866, {1.4320 son] Soule | ee eee B42, 719 
amino-* cor 
e360 |—,1,2-diphenyl- |CceHsCH2CHOHCcHs.......- 198.27|(eth-peth), nd |67-8 167-70" |1.0358, |........ viv .|B62, 637 
(d)* (dil al) 
{a} +26.1 
e361 |—,—(dl)*......... CesHsC H2oCHOHCeHs. . (198.27|nd (bz-peth) 67 WZ TE  Vccatvere opens. ais oa col eaege me cil etl eee sm all leanne ae B62, 638 
e362 |—,—(I)*.......... CcsHsCH2CHOHCsHs. . .|198.27|nd (eth-peth) [67 —|fs......... L.OS58 gr || cade areal are | aac earal ee enol ae Seer eee B62, 637 
[a]lp—9.4 | 
(¢=10) 
e363 |—,2-ethoxy-*.... .|Ethyl cellosolve. Glycol G02 joan to cee eae cee 1357 9.92977 |1.408020 | 0 |. .|B12, 518 
monoethyl ester. 
C2HsOC H2CH20H 
e364 |— 2-ethylamino-*/C,HsNHCH2CH:0H........ 8014 Pee as coe ech 169-707 0.9147 |1.44420 viv . |B42, 727 
e365 |—,2(ethylthio)-*. .|C2HsSCH2zCH2OH...........}106.19].............. ca.—100 /|184 1.0166%¢ 11204867294 oad ples) to eee eee B1, 2120 
e366 |—,2-fluoro-*...... Ethylene fluorohydrin. 6406| pene 43 103.5 11.0407 |1.364738 | x acne? otal BL, 333 
FCH:CH,0OH | | 
e367 |—,2-hexyloxy-*.. .|Hexyl cellosolve. 146123 yee cere —45.1 2087 = |9.g89455 | a dl Re ees ere ee B12, 2086 
CH3(CH2)sOC H2CH20H 9618 | 
€368)|-52-10do-*..,... Ethylene iodohydrine. 171107 | Mees aera ene .|176-7d_—-|2.19684' |1.5713%0 viv. .|B13, 1363 
ICH2CH20H 85-825 | 
2.2289 | 
| | 
368!/— isobutoxy-..... Isobutyl cellosolve. 118.18). 159746 0.8900; | 1.414320 v |v He . | B13, 2084 
C\.HjOCH:CH.OH 
| | | 
| | 
; 
€369 |—,2-isobutyl- CiH;NHCH2CHAOH........|127.19].a0.... .|199-200 [0.8818 | 1.443720 viv . |B4, 283 
amino-* cor | | 
e370 |\—,2-isopropoxy-* Isopropyl cellosolve. 104.15)... + 141736 (0.90307 |1.40952 beh) eee Ht | bo es: B18, 2080 
i | 
CsH,;OCH2CH:0H 
| 
e371 |—,2-isopropyl- C3H;NHCH»CH2OH _|103.17]. |171™ 10.8970, |1.4395% Sail ODA Boel s y, cil ureccice ASU B4, 282 
amino-* 
e372 |—,2-mercapto-*. .|Monothioethylene glycol. PA cs ves s 157- 1.11439 1.499620 rf RAW. perl Vngirt Raeiteas secc 3 BL, 523 
Thioglycol. HSCH2CH2OH 874250 
651s 
ae 
e373 |—,2-methoxy-*...|Methyl cellosolve. 76:10) us —85.1 125768 0.96477 |1.402420 vi Ce ise, ete oe B15, 2069 
CH;OCH.CH.OH 
e374 |—,1(2-methoxy-_|o-Anisylmethylearbinol. GO sT Oi eM bars nein ieee .|12817 1.0862 |1.5379 s|s . | B62, 886 
phenyl)-* OCHs 
oA 
€_S—cnonens 
€375 |—,1(3-methoxy- |e, 152110 haere enh aa eee Loess 1.0781¢ |1.5325 NANA Al ac olga eteeen B62, 886 
phenyl)-* : 
¢_S—cnonens 
e376 Aan cHs0o—¢ )—cnoncns 152.19)... reece eee fer ees . Wega 1.086; |1.537 s|s .;con sulfs |B62, 886 
i] 


















































For explanations, symbols and abbreviations see beginning of table. 


C-312 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
eee ee ee ee 








Mot, |, Crystalline 4 Solubility 
No. Name Synonyms and Formula 2a form, color and aa x Density ny + ~ Ref. 
* |specifie rotation : other 
w | al jeth| ace) bz 
solvents 
+ — He + 
Ethanol 
e377 |—,2-methyl- CUsNHCIRCIROH 75.11 159747 0.93720 1.438520 | «© | 2% | 0 . |B42, 718 
amino-* cor 
— |—,2-methyl- |see Halostachine 
amino-1l- 
phenyl-(l)* 
e378 —,2(methyl- CeHsN(CHs)CH2CH20H1.,.. .|151.21] yesh 15014 0.9995 OW Selb ae |e) Ne hegaac cece B122, 107 
phenyl) amino-* 
e380 |—,2(methyl- CHsSCH:CILOH . 92.16]. . .|68-702 1.66402) |1.48672 | 3 | v|v|...|...|.......... BL, 524 
thio)-* 
— \—,morpholinyl-.. see Morpholine, (hydroxy- 
| ethyl)- 
e381 |—,1(1-naphthyl)- CwH?CHOHCHs .|172.22)nd (peth) 66 17816 i|s s | 8 |chls B62, 619 
(dl)* 
e382 |—,—(1)*. |CwH3CHOHCHs. .|172.22|nd. [a]p—69.8 |47 1661 ASULOO Zan aerertoee ils s | s |chls B62, 619 
(al) 
e383 |—,2(2-naphthyl- (CoH 8 NHCH:CH:OH 187.23/lf (eth) OU rae REALE dic cay test alled ga omens nl ene ee ee ant 6 B122,717 
amino)-* | 
e384 |—,2-nitro-*......|OxNCICH2OH............ 107) Tat. —80 194765 1.2705 |1.4438 | 2 | © | o dvilley tee B1?, 1364 
e385 |—,2-phenoxy-*. . .| Phenoxytol. DS 1G 6 MME cheney edna: eres 1372 M102; MIDS B4209 Neal) cayllseas iets. cl|n ll sety ee eet eek eee 
CeHsOCH2C H20OH 
e386 |—,1-phenyl-(@)*. . |CsHsCHOHCHs. . A Te2 led t-41077 5 eee | 10038 1.0191! |1.521120 v s |chls B62, 444 
+43.4 
e387 |—,—(dl)*.. .. ICsHsGHOHCHs. .. oe 4. fi. 122sI7 eee sete 20 204760 TOVSOse | 12524425 lh aslo ool. ci) etscall ty cee. ae B62, 444 
e388 |—,—(1)*... CeLCHOHGHs esses 1221 7ilalees4co hen. 202-47 lyo1go |........ viv B62, 444 
e389 |—,2-phenyl-*..... Benzylearbinol. Phenethyl- |122.17].......-...... —27fr 219760 Ney? eet) lel cs ll, aalasllc ewe B62, 448 
alcohol. CseHsCH2CH20H 99-1001¢ 
390 —,2-phenyl- 2-Anilinoethanol. 137.18 | pepe ahs ts eee en 286% — |1.3129% |1.5749% | 5 | v | v Jehl v B122, 106 
amino-* CeHsNHCH2CH20H 
— |—,piperidyl-......|see Piperidine, hydroxy- 
ethyl- 
e391 |—,2-propoxy-*....|Propyl cellosolve. $O4 BG) oe esis cuneate ee 150736 0.9112% |1.41332 | s | vy] v 
n rl 26 
C3:H;OCH2CH20H ee 
e393 |—,1(3-tolyl)-...../ 4), IOS Ke) ticle sooamoea o1| sacieaneser 1121 0.9974 |1.52616 veil vib lh fl sea ESO teen B62, 478 
XS 
¢_S—cuoncns 
94 |—,1(4-tolyl)-..... Se) sree, ceterertc nec 756 Rae lk ay meoeel ae : .. | Be 
e3 ,1(4-tolyl) crs—C_Y—cnonens 136.19 .|219 0.9668, wifey snepene-cecio RL |e Went AV [tRvastall cca coll font aparece B62, 479 
— |—,tolylamino-....|see Amine, ethyl tolyl, 
hydroxy- 
e395 |—,2(4-tolylthio)-. 1 Kak 7c} ER aoo es aIeee ere eae irl | io eee 174A s Pale Seis.) set reves s/s s |chl }aas |B62, 396 
cu—€_Y—semcmon 282-3d lig i 
396 |—,2-triazo-*...... NACHE CTEOVEE oboe hncueee S7i08| bs hee tence Reker ae Cirivere Mee Weed || el vallenelbcelleccdlemendtese BL, 471 
e397 |—,2,2,2-tri- Avertin. Bromethol. SSO ON Stok OS penn. cdeceass 79-82 O2-SB! ML no xa aulesndtdeds 5/s]|s Be lligad feile lie. fae. 
bromo-* Ethobrom. Renarcol. 6d 70 
BrisCC H20H 
e398 |—,2,2,2-tri- ChCCH2OH................/149.42;hyg rh ta 17.8 VSPA Ee, la kilutanc noe 5 | © | © alk s B1, 1358 
chloro-* 
e399 |—,1,1,2-tri- Benzyldiphenylcarbinol. 274.36|nd (bz-lig) 89-90 CPLA We |e Te nents |S Give ci sors Le vale peth 6 B62, 696 
phenyl* (CeHs)2>COHCH2CeHs pr (peth) lig 5 
e400 |—,2,2,2-tri- Tritylearbinol. 274.36} (al, eth, lig) LOGIN Poll wiacresvapessnctat| aoetaornaratuai|lavenretaderens Ss: s jligs B62, 696 
phenyl-* (CeHs)sCCH20H 
e401 |Ethene*.......... Ethylene. CH2:CHe2......... 28.05|\gas, mcl pr —169.15 |—104 0.00126 |1.36310 Ty OHNE S; || fe ceil ncn cal retotere te BL, 75 
fr —181 at 0° 
760mm. 
e402 |—,amino-*......./Ethenylamine. Vinylamine. AS) OF Meaiehas. Saliesestenexe . |55—6756 O:SS2 TAR eee eee 06) ectl ts Oil Pea Anes Well be acta RO eae B4, 203 
CH2:CHNH: 
e403 |—,bromo-*....... Vinyl bromide. CH2:CHBr.. .|106.96].............. fr —138 |16750 1.5167, 1.4462 5 le i .|B12, 162 


















































For explanations, symbols and abbreviations see beginning of table. 
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: Solubility 
Mol Crystalline a b 
No. Name Synonyms and Formula a form, color and el aa Density np + Ref. 
" |specifie rotation other =| 
w | al jeth|ace] bz 
solvents 
a. += 
Ethene 
e404 |— 1-bromo-1,2,2- |(CsHs)2C:CBrCeHs.......... 335.25|nd (aa) LNG 7 Me (arn ths 3 Alfano a ae || Ae hie hy i aa s/ B51, 355 
tripheny]-* 
e405 |—,chloro-*....... Vinyl chloride. CH2:CHCl...| 62.50)gas —160 ca ee | ee, epee (Reo ee S94 eS |EValllss~vs!lls--cs] Sisley ete BL’, 157 
e406 |—,1-chloro-2- Lewisite. CICH:CHAsCk 907:30|-e meee ere 0.1 100720 smn 8850 eeees ils Oss en 
dichloroarsino-* 9326 alk d 
e407 |— I-chloro-1.2.2- |(CsH:)20:CCICeHs... 4... -- SG0:80\Len nee 117? a. | SORE ee es eee ee i 8 chl y B51, 355 
triphenyl-* 
e408 |—,1,2-dibromo- |BrCH:CHBr............... LBD BON erates «cus se a5 — 53 112.5760 2.24642 |1.542820 Me vr lieccood leat ail bare reldlacavaps eeoreane B13, 672 
(cis)* 
e409 |—,—(trans)*....../BrCH:CHBr............... PSE BOW Rats easter —6.5 10876 2 P0820 MES HO BIS ie Steet it exons trainee i la-caen cheteeeereme B13, 672 
e410} ==raledtbromo ell Gs OCH: CBizs nen rian 220. Olieeeeeetes ee dln eeeeens 170-217 §=11.7697'8 |........ i We i gen ee BL, 273 
2-ethoxy-* cor 
e411 |—1,1-dichloro-*..|Vinylidene chloride. CH2:CCh| 96.95].............. —122.1 32760 1.21820 1.424920 FT (aps Wert WA bh delet a 8) B13, 647 
e412 |— 1,2-dichloro- CIO OHO. gi nas cadamrned GGB:O5 lace Patt tesicizae —80.5 60.3760 1.28377 1.449020 ri B24) ML leniegt [eae lee eet ss B13, 651 
(cis)* 
e413 |——(trans)*...... CICH-CHGles esas 96:05) tar ace ae —50 47.5 1.2565, |1.445420 | 6 SoH alex ee eee B13, 651 
e414 |— 1,1-difluoro-*. .|Vinylidine fluoride. CH2:CF2.| 64.04/gas  ~—S js... Ki BAIS FIL ca well» eo eekaee T94) BOHN «al ba ear eee B13, 638 
e415 |— 1,1-dinitro- (CoHs)2C:C(NOz)2.........../270.24lye (al) U46 = 7,~ Mtae. ecw cents loner etettenle meres rch (aR Btn Pa eae fates B52, 545 
2,2-diphenyl-* 
e416 |— 1,1-diphenyl-*.|(CeHs)2C:CH2.............. DN? Ue ea a a 8.2 QUAN We Wi aie ags are Pera cara) oll are Ra Rel ee eee 2'| coll ere B52, 543 
— |—,1,2-diphenyl-*. |see Stilbene 
e417 |— fluoro-*........ Vinyl fluoride. CH2:CHF....| 46.04/gas |......... =F, Aart Bahetsvasi arte lls wintm eveters a Fy res, |e: Sal (ee emer ee, BL, 77 
418) ERioainee tee ee Vinyl iodidesiGHaiCHin.. 5. Tse fol Meee See ae | es 56 2.037% ||1-B88busl|sisa|pcoall cout “le 0, aoe B1, 199 
e419 | tetrabromo-*. .|/Br2C:CBrz..............0... 343.66)pl (dilial), ua. . «es 56.5 QIB—7. aMiceetes. cae i|s Ghi-v >) Une 
nd (al) 
e420 | tetrachloro-*. .|Perchloroethylene. CleC:CCls. |165.83].............. —22 121760 1.623% 1.504420 | i | © | o Cl ees Bl’, 664 
e421 | tetrafluoro-*...|Perfluoroethylene. F2C:CF2. .|100.02/gas —142.5 |—76.370 |1.5197-3 |........ ri ea sei A) as. .|B18, 638 
e422 | tetraiodo-*. ...|Periodoethylene. IzCCI2.. .. .|531.64|lemon ye If, 190 sub DOBBS ees el eon s |CS2:v Bl’, 676 
pr (eth) chl 8 
e423 |— tetraphenyl-*. ./(CeHs)2C:C(CeHs)2......... .|832.45}mcl or rh (bz- |223-4 415-2570 |1.1555 I | hSh | es) wel mea eee B52, 679 
eth) or (chl-al) 
C42 Aer bromon tn BrOH:C Bratt anes 264076 | cect ae aM ee, 169-4200 127084 (1604518 | eee] ee [eee | eee B12, 164 
e425 | trichloro-*..... GCICHCOlet nee ae TENET) bore Senne s: —88 87760 1.4624 |1:478420 litai|fooaltcall § |. 2]. sees B15, 656 
©426)|= aripbenyl-*) 4, ||(CeHs) CH:G(Gels):.. 414... 256.35|lf (al or MeOH),72-3 220-14 =—|1.0373% |1.6292% | i | s | v MeOH s_ |B5?2, 630 
e427 |Ethenetetra (C2HsO2C)2C :C(CO2C2Hs)2. . .|316.31}tcl pinacoidal |58 S25 Sie Albteoae as sok oats TOR ie ih Fin (eee) Rap ee oes B22, 709 
carboxylic acid, pr (eth) pard 
tetraethyl ester* 21022 
e428 |Ether, allyl butyl,|Allyl isoamyl ether. 128:22 | eee over etl en kia Seog 120} Oleg Mle ctos< silence re sal rey eed eee (eae BL, 477 
3/-methyl- (CHs)ePCHCH2CH20CH2CH:C H2 
e429 — allyl ethyl. ... .|3-Ethoxypropene*. BOWS tevaskrisatsla Al ere ey 66761 0 76517 PeBSS IG oy Ba ll SOO ee he eae te wsleetoe B15, 1881 
C2HsOC H2CH:CH2 
e430 | allyl isopropyl. CsH,0CH:CH:CH2 San eee LOO TGN Scheie Rouioaitinnen eats 83-4 0.77642 |1.394620 90) eakiiny eel hie! a caieieee B13, 1882 
e431 |- allyl methyl.. .|CHsOCH:CH:CH:.......... eon 0 | eens eee, | Wares etey 2 42B-BTT OUT TISRSOS. [aa leat incen lye eo ae eee B15, 1881 
e432 | allyl CwHPocn.cH SCs ck og SESS een eee vena code eee eh GQQ1O . Wiowe cnc. alone Allo elicmtd lt cil c Xd acorn pate B61, 313 
2-naphthyl 
e433) |—jallyl phenyl... «| CeoosOCHiOM:CHs. ci <a «a 1S4,08 ace’... diesels occ sccs LOL77OT B/OORS2. 1. BO1 Se rail) a Uleserte acl s- cl dee Meee B62, 146 
e434 |—,—,4’-chloro-.. . ol—€_Y—ocmew:com: UGSI62 [oon vik dove OR re vee 760 WASTE CSRs i|s|s Ally SR eaeear B6!, 101 
106-713 
4341|—,—,2’,4’,6’-tri- wre 370.88|nd (al) a ic cites aitcoi eS |rataaety Wis eal wintatncene, Sl oe eal eee etl Meola cl eee ee B62, 194 
bromo- 
wr—_Y—ocmen:cne 
~ 
Br 
e435 |—,allyl propyl... .|CHsCH2CH:OCH:CH:CH2.. ./100.16]....... 0... c elec cece cee 90-2 0.76704 |1.39192 BUF oo) Niches llle: anttlletcra teers B13, 1882 
e436 |—,allyl2-tolyl. ... Je 145.2110 Orbis oh stan nl sameeren 205-8 "0.0608, /1sb18ee: | ei |eeaill < clo), Saeetee B62, 329 
8512 
€_S—ocmen:om 
For explanations, symbols and abbreviations see beginning of table. 
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Crystalline Solubility 
Mol. ie m.p. b.p 
No. Name Synonyms and Formula aa form, color and °C val Density np Ref. 
* 'specific rotation other 
w | al Jeth|ace| bz 
solvents 
Ether 
e437 fd \eog See ha et oo ey o araltee ../211-4 O1Q65, 8 as soe Abeer bos hah de lems: deta baln el PP lea tf: 
¢_S—ocncn CHe 
hex = 16 
e438 allyl 4-tolyl..../ ea orantons DAeie Licata latte eanviers aera 901 OLA BUR S MTT 2B ye | oe vin we ollie ce RE aces leew sa SQA Ge toe ROS out 
e439 |—, benzyl butyl... |CsHsCH20(CH2)sCHs....... .|164.25]..... Pe caoerte it: S ISBOE STAN mE IGIGB LO ee lines eer ell eats ||i2003|ltcos |e || 0y a | eee B62, 410 
e440 |—,—,2’-methyl-(d)|CsHsCH:0CH:CH(CHs)CH2CHs __|[a]p +1.82 + es cares OnE WEEE Goda 4gb4s2 ae |e. eel tellenelac nen GST 
178.28 
e441 |—,—,3’-methyl-. .| Benzyl isoamyl ether. IVS.Q8) eee ee « oxic tects ds el SEG Oe 0.9200, Ber eanseane L svisjleeaual| iene ia: |e Oil es see Re Ete LO 
CsHsCH2O0CH2CH2CH(CHs)2 
e442 |\—, benzyl ethyl... |a-Ethoxytoluene. PS GS2O! eon dia nens caciesemel | eee ranaea at 186 0.94907. UAGHH200 1) Pi, || MeOM eos So il thana|anaia Kaen ibs B62, 409 
CeHsCH20C2Hs 
e443 |—,benzyl isobutyl|CsHsCH:OCH2CH(CHs)2. .. .|164.25].......... jeullbeegasesabrneowe: MORO | oe Pfc cll wale oblas oleae B62, 410 
e444 |—, benzyl methyl. |a-Methoxytoluene. 2S ales deca h MAER l ( Ree e 174 0:064857 5s venir Davaloves. |) s Migd B62, 409 
CesHsC H20CHa 
e445 |—,—,I'chloro-... .|CsHsCH2OCH2Cl........... BESSON ee oo cee rate al ea ack Seahtvatd 108% MLHWE ook D527 07) | cps. 0 pana Od pall leas, see ORE OPE ae: 
e446 —,benzyl CsHsCH2OCwHe........... .|234.30) (al) (has Wd 1 le ere tenn ch ede ip romano FUSS Gulla wells erelfs eoneomcea| ts verAl) 
l-naphthyl vi 
e447 —benzyl GHCHOCwH 2... 234.30 If (al) moe WME She te ere ifs|s|...]s lchls B62, 599 
2-naphthyl- 
e448 |— butyl ethenyl. .|Butoxyethene.* {O06 eo eee —92 93.87  |0.7742% |1,40172% | i |...|...|...|...loos @. B13, 1860 
CH:(CH2)s0CH:CHz glycol 6 
glycerol 6 
e449 |——_3-methyl-.. . |Isoamy] vinyl ether. HDA. 1G | ete RGA cA acta beac dne 112-370 0.7826" |1.4072% |...| 8 | v-|...|...].......0.- BL, 1863 
(CHs)x,CHCH2CH20CH:CH2 
e450 |—,butyl ethyl... .|1-Ethoxybutane*. TO2 S| eas aa —124 92760 0.74907 |1.3818%.| i | | o|...)...]..........|BI%, 1502 
CHs(CH2)sOC2Hs... 2. as 
e451 |—,sec-butyl ethyl.|CHsCH(C2Hs)OC2Hs........ 102518 |) eee ae relia ae Sets: 81760 OPCS) |eieorEns leaclbesall Ybor! pcalle some erae B13, 1533 
e452 |— tert-butyl ethyl.|(CHs)sCOC2Hs............. ./102.18].............. —94 70758 027.519" |)1-379420 || alvin lve accion eee har BI, 1577 
e453 |—butyl ethyl, — |CHz(CH2);0CH:CH:Cl...... AS6:63\ 5. Pet BS oe oe Ome HOCEE LYS Ine Nit oh oe) a |e bolecellaronaanaad|postuccs 
2’-chloro- 760 
e454 |—,—,3-methyl-.. .|Ethyl isoamy] ether. ROMP. ain a BE aren Drea aa 112 ONO fn a acon: renee reseilok alsin cis wo Bl, 432 
(CH3s)2CHCH2CH20C2Hs 
e454! —, sec-butyl ethyl, |Ethyl tert-amyl ether. 116-21) eee ease ll Genera oe 101 Oetarey Ieee | A se eS salle clle coos os cau RO 
2-methyl CH:3C H2C(CHs3)20C2Hs 
e455 |— butyl ethynyl. .|Butoxyacetylene. OSA bl eae aens eee ir erm ee BOLSUONN | O;S1204. ile405921I/A") val line ees | etal ere eee B15, 1969 
CH:(CH:2);0C:CH 102-4760 
exp ca. 
100 
— feu 765 f He Yan ie Sat eal en eal cd ert! eacceae esprcrers| | ce ret 
e456 |—,butyl furfuryl.. [ ic ati es o LDA aera eRe olin 189.9075 0.95164 |1.45222 | i b 
oO 
e457 |—,buty] isobutyl .|CHs(CH2)s;0CH»CH(CHa)2.. .|130.22|..............)e...00 00: 131-2 OW 6310 tere os a PaS ho| fy | eenane B1, 376 
e458 |—,butyl isopropyl|CH3(CH2)s0CH(CHs)z....... NEG s2O) eee cr 108738 Os7504 ear Anessa (ese TANS) eene enrol crcl OSiB B1, 1503 
con sulf s 
4581|—,butyl methyl. .|CH3(Clfz);0CHs............ SSMS nee red et —115.5  |71760 O74 3a 1/163 786200 gaia ee) [eon der ee eee eae Baa Ob 
e459 |—,sec-butyl CH:CH»CH(CHs)OCHs...... SSG15 Mette eet etal ee ce ....|59cor irCillayy |i, eee Dolev [eyed eee lets ey neers BI, 1532 
methyl 
AGG! === O=rneth yl | CHeCis@ (GHs)sO Css) ge) LOD 7 nse eraseasace eae ene 86.3 0.7703" |1.3885% | 6|v||...|...]MeOH v |B1, 389 
e460 |—,tert-butyl (CHC OCH ee ree TTA, ae 5 Merson —109 BE DOR MA re eee ed: rll Raikes salsa eeeaotect B13, 1576 
methyl cor 
e461 |—,butyl methyl, |Isoamyl methyl ether. HOQEUTI me Melee Oe | Meme ce eek, g1766 1687s aes BeBe es: Mebane BL, 432 
3-methyl- (CHs)2>CHCH2:CH20CHs 















































a ne ee ee ee ee SS 
For explanations, symbols and abbreviations see beginning of table. 
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e464 
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e466 
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e469 


e470 


e471 
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e473 


e474 


e488 
































Sen Solubility 
rystalline b ; 
Name Synonyms and Formula ag form, color and oes ae Density np T Ref. 
* Ispecific rotation Slvatlleuniiaceltee other 
solvents 
Ether ; q 
—,butyl propyl. . .|CH3(CH2z)sOCH2CH2CHs... .|/116.20).............. AER TA OFT FOSS As. cities Soh yal elle Alerter oe ee B11’, 1503 
—,—,3-methyl-...|Isoamyl propyl ether. T30:23i ct aa ee (130% wh NR dear! eee eta fia feta | a ei (Bee Seige G5 BL, 432 
(CHs)2C HC H2C H2OCH2C H2C Ha 
—,butyl 2-tolyl. .. CHs GAD 5 |e eee Se ee Me, Se 223 O0438 76. sl acoeeeen .|B6, 353 
“a 
€_S—o(cw):cra 
—,2-butynyl H.C: CCHLOCH:. 4.4.0. -- EM OD oo Oy ah eel ere See 99-1007 0.8496; |1.4262% | i | s is ry eee ee B15, 1973 
methyl 
28 
3 fl 7 NGG 22 ere veuseetsvans eveteras . |118-9% 1.0200 UAB 123 occa bes cs aif sci ios bot st sree cme leet eel eee eee 
Be pci Col J = 
° 
| 
| 
—,cyclohexyl Hexahydroanisole. UTAH eres. oes opts —74.37 133760 0.8790; jEssno* | ee ec) MeOH s_ B62, 9 
methyl | 
| 
€ )—ocrs 
—,—,2-bromo-.. . ae 103109] Reece renee (78-912 1.8257¢ 1.48712 | i 8 MeOH s_ |B62, 13 
ae | 
P=tdiallyis. oes Allyl ether. 08.15] SW dco SIE ois oon 94 lO:8260 40 (sao. aee i || radhtach «ns BESTT, 
CH2:CHCH20CH2CH:CH2 
2 . | 
—,dibenzyl....... Benzyl ether. LOS: 27 nse ete tees Pear 3.60 2987 = 1.04284) |..... og Feo Pde rey [Ae ree: B62, 412 
CeHsCH2OC H2CeHs 18428 
—,dibutyl........ Butyl ether. 13023 lh isos ee eens —97.9 | 142760 (0.77254 11.4010 | i | | 2 - BL, 396 
CH3(CH2)30(CH:2)3CHs | 
| 
—,di-sec-butyl... .|sec-Butyl ether. WSO 2S one eoe tenses : | 120-176 0.7562 | 1.393% ta |S hace [a Beene | 3, eee |B12, 402 
CH:CH(C2Hs)OCH (C2Hs)CH: 
— dibutyl, Isoamyl ether P5820 be We oe bes oil Mea esa 172—3760 l0.7777¢ 1.4085 | i | ~ | 2 \chl B1, 1638 
3,3’-dimethyl- (CHa)2C HC H2C H2OC H2C H2CH (CHs)2 
—,—,3-methyl-...|Butyl isoamyl ether. M4 ar OG |b aca ae ee 157756 i|s|o A | ent |- .|B1, 401 
CH3(CH2)s30C H2CH2CH (CHa): | | | | | 
—,diethenyl......|Ethenyloxyethene*. Vinyl FO:09 |. irc ceca he ate \39 0.773, 1.398920 | 20 | we | 0 |.../chl 2 BL, 473 
* 1 
ether. CH2:CHOCH2:CH 
ai jnexachloro- |ClC:CClOCCI:CClex. 4, s Wak AI2TO:76|: -ac ie...» oemeiie ss ae enol 210 /1.65421 Ike Le hstere ». |B, 725 
—vdiethyl......../Ether. Ethyl ether. TRON so See ORE fr —116.2|34.6 10.7149 |1.352620 | s | 2» [ch] B12, 311 
Ethoxyethane*. oils 2 
CHsCH20CH:CHs lig 
| | | | 
—,—,borofluoride. .|(C2Hs)s0.BFs............... 141.93]..............,-60.4 125-6 d |1.1257 1.348% | d| d pare | . B13, 1308 
60% | | 
} 
| | | 
| i 
—,—,2-bromo-.. .|/BrCH»CH,0C2Hs.......... .|153.02]ye nd (al) . | 127-8755 1.35725 1.44720 a dy | A ER rc, BIS, 1361 
| | | 
—,—.1-chloro-....|CHsCHCIOG2Hs..... 1LOSs50) ior eer cate 98 pard |0.950; [1.4053 | d]d {oo}... 1.0.1... ...saclecesceee 
| 
—,—,2-chloro-....|CICH:CH:0G@2Hs. . .. TOS: Baltes te. 107-8 [0.98047 [1.41789 Oa ee eee BI, 1349 
—,—,decachloro-. | Perchloroether. 418.57/oct. double pym, 69 ote I ciate ses irintar nds (a ron mcd hectic) cmo | neem ets B2, 210 
ChCCChLOCCLCCIs tetr se 
== 22/=di- Oxybis(8-ethylbenzoate). BIA sa ae nee |279-81% /1.1701/8 BHP hs mel aan. lier eerce terete B92, 108 
benzoxy- CoHsCOoC H2C H20C H2C H2OeC CoH 
—,— 1,2-dibromo-|/ BrCH2CHBrOG2Hs..... Bod Oalie vitae sc.4.0 SS cae ea 8020 1.7320, 1.504420 8 -jehl s BL, 625 
—,—,1,1'-di- see Dilactic acid 
carboxy- 
—,—,1,1'-di- CHsCHCIOCHCICHs......./143.01]. 116-7 1.18762 ss |. . Bl, 607 
chloro- 
—,— ,1,2-dichloro-|CICH»CHCIOC2Hs... 2.0... . 143.01}. .| 140-5 DTSVOn. [ees S5Re I Guicvalivntemedl te alee BL, 676 
4 
—,—,1,2'-di- CICH:CHLOCHCICH Ss. a... «|V4S00). oo. 0.0n 0a ene . |d760 1.1823i9 WR key Cia i Ui | eed 8 | ve BL, 674 
chloro- 55-717 
—,— ,2,2’-di- CICH2CH,OCH2CH2Cl. ..... MASON ctotsias.« 33 .|—24.5 178760 1.2199% 1.457520 i 8 2 |MeOH ~ |B1S, 1349 
chloro- oh 00s 8 


















































For explana .ons, symbols and abbreviations see beginning of table. 
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Mol Crystalline ES b Solubility 
No. Name Synonyms and Formula ot form, color and ane ua Density np 7 Ref, 
* |specific rotation Se Alea Wattle lise other 
i solvents 
—+—— = a f 
Ether 
— |— .—.2,2'-di- see Diethylene glycol 
hydroxy- 
e489 |—,—,2,2’-di- CsHsOCH2C H20CH2CH20CcH s nd (dil al) G67". Wie Pree Pa theta crthan vl \ec, a tctehs 8 . |B62, 150 
phenoxy- 258.32 
e490 roe CsHsCH (CHa) OCH (CHa) CoH '226.32|......... 000.0 feccn eevee 280.2 TOOBS salle ceer i 8 chl s B62, 445 
phenyl- 167-87 
e491 |—,—,2,2’-di- CsHsCH2CH20CH2CH2CeHs. .|226.32|vt-bl fr fw we ee ee 317-2076 /1.017816 |........ i 8 chl 8 B62, 450 
phenyl- 194,520 
— |—,—,2-methoxy-. |see Ethane, l-ethoxy- 
2-methoxy-* 
e492 |—,—,1,1’,2,2,2,2’, |ClCCHCIOCHCICCIs...... .|/349.68|(al or MeOH) |40-2 TS0=7H Ald Ciscevis ee save eee i| 6 v |peth v BL’, 681 
2',2'-octachloro- MeOH v 
e493 |\—,difurfuryl. . .. .|Furfuryl ether. 175,19 ee Re rtee [tare aeeals 1012 11406010) 1s5088200 | atoll ect sce petal teeta egeeetaae BL72, 116 
ou TTI 88-91 
i We ee oceaa J 
° ° 
e494 |— diheptyl....... Heptyl ether. PACSUN tne rctey cardia fy caaieaee ae 258.576 0.8008, TEE Oy bas Mee aE ite lo Aeol leccecy erenageartpetcan B13, 1683 
CH3(CH2)6O(CH2)sCHsa 
e495 |—,dihexadecyl....|Dicetyl ether. 466.88/1f (al) 55 DO Gh BE MVEA eect iat| undoes i|s|s .|B12, 467 
Hexadecyl ether. 
CHa(CH2)1sO(CH2)isCHa 
e496 |—,dihexyl........|Hexyl] ether. OES OMe ctave reas atavenclets, | sonore sve s rae 223763 0.7936, 1.42042 | i 8 .|B13, 1656 
CH:3(CH2)sO(CH2)sCHs 
e496! —diisobutyl, (CHs)2CCICHCIOCGiH}...... TRS Oe | La OS 192.5 ieee HO I eee los v Bl, 675 
a,8-dichloro- 8315 
e497 —,diisopropyl....|Isopropyl ether. OZ SI ae ciele eects —85.89 |6976 0.72417 1.367920 | 5 | © |] © ./dil sulfi /B13,1459 
(CH3)2CHOCH (CHa)2 
e498 —,—,8,6’-di- CICH2CH(CHs)OCH(CHa)CH2Cl owe eee fae wean 187760 1.103% 1.45052 | i -|008 © B14, 1470 
chloro- 171.07 
e499 |—, dimethyl...... Methoxymethane*. Methyl 46.07|gas —138 24 QMOMRR ATW detainee FB Bl fet the (Frome haat temicro acts B13, 1188 
ether. CHs30CHa 
e500 —,—,borofluoride. .|(CHs)2O.BF3............... DTS SSI teceestletahvieke els —14, —12 12776 d 1.23487 1.30220 Cs Val its Nal Eel ay eae (aca ento tt B13, 1192 
e501 |—,—,chloro-..... . CIG BLOCH esc hr s ke ees SOS5L|s oR reas ses —103.5 |59.15760 1.0605, ViGOT4 4 SS. lew elccls.c2 Sac eden = BL, 645 
e502 |—,—,1,1’-di- GICH-OCHsGI enc toan oon TREND Ya| eae sve Ripe cee 104760 13280 lle43 5210 | cle |ecodl econ | Be ete Perea B12, 646 
chloro- 
e503 |—,—,1,1,1’,1'- Benzhydry] ether. 350.46|mcl (bz) 110 SSAC. cl WN Seen cat allinke a petetinnodat hetcne oh] 6 Vill cusemeesnctene B62, 634 
tetraphenyl- (CeHs)2C HOCH (CeHs)2 26715 
e504 |—,—,1,1,1-tri- ie SUG ool ccarabandee iets enccas TOP poe che veer alee re 2 Vs MeOH s |Am 73, 
seer ae COCHs wa 
e505 |—,1,1/-dinaphthyl o-Naphthyl ether. 270.33)If (al or al-eth) |110 PED NR cae nilea etn s ha it a s jaa 6 E12B, 
h 1209 
Gis OCwus, o 
e506 |—,1,2’-dinaphthyl]a,6’-Naphthyl ether. 270.33|nd (al or al-eth) 81 BOAW SE EU carica ctrl otamecinehe i | 6} 8 | 8 | 8 |ebls E12B, 
1305 
CwHSOCwHE 
e507 |—,2,2’-dinaphthyl 8-Naphthyl ether. 270.33|nd or If (al) 105 DEOWO TS Ole itee, «ruc \lavaensroters econ eve v jaa 6 E12B, 
B B sh 1305 
CwH7OCwH7 
e508 |—,dioctyl........|Octyl ether. DAD AIG irovmuerettcet= ) aio) sieeal te eca events rk 286-7 0.82045 Frcig Cahn i) COMPUT FU Weliesia.a] ickehal ke ke ocreia 20 Bl, 419 
CHs(CH2)70(CH2)7CHs 
e509 |—,dipentyl....... Amyl ether. Amy] oxide. 58:20 rahenakie ans eae —69 190760 0.7747 SO cers Bel eR N60] Stivell ls castes ngaracevovaunte oe BL, 417 
CH:s(CH2)40(CH2)4CHa 7012 
e510 |—,diphenyl....... Phenyl ether. 170.21|mel, rh 27-8 258-9760 1.086320 /1.578077 | i | s | s Sil sors cers B6, 146 
Pp y: 
3 23" 
4 —o— 4’ 
5 6 CmG" 
—|—,—,amino-..... see Aniline, phenoxy- 
e511 |—,—,4-bromo-.. .|CizH»sBrO. See e510......... AO TTL Peters mierenaseh terete ay 18 305 1.42251 1.608819 i BH | ecko areal iepararererateraaalse B62, 185 
16516 














For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 











Solubilit; 
Mol Crystalline a Bp Ss y 
No. Name Synonyms and Formula to form, color and a el Density np Tt alles le he eel Ref. 
specific rotation ee llealerhiees| he other 
| solvents 
a = oo ee 4 = = 
Ether 
e512 |—,—,4,4’-di- CwHsBr.O, See e510......... 328.01]If (al) 60.5 BBS8H4D) feck avers ase eeers ates ole 1c ee ev s jaa 6 B62, 185 
bromo- 210 
e513 |—,—,4,4/-di- CuHeClO. Seee510.....-..- 239.10|nd (al) 20.9 312-4 1.12312 |1.611 fe le i. See B62, 176 
chloro- 
e514 |—,—,2,2’-di- o-Diphenol ether. 2,2’-Oxydi- |202.21|nd (w) 1} nn "cosa ners | (5.4 CGO cee Pom Tea aig s jlig 6 B6, 773 
hydroxy- phenol. Ci2Hi00s. See e510 
e515 |—,—,4,4'-di- p-Diphenol ether. 4,4’-Oxydi- |202.21\lf (w) AGOHAE Wiehe tecaaivilacety atresia te naeverne ete 6/viv Be an eee B6, 845 
hydroxy- phenol. Ci2Hi0Os. See e510 gh 
e516 |—,—,2,2’-di- o-Anisyl ether. 230.27|pl (lig) 78 850-1) 9 NES = | Piaats 1 vel) ev: lig i s* B6, 773 
methoxy- CuHuOs. See e510 
e517 |—,—,2,3'-di- SC UEINOR SEE GOL sic5c iu: ois bse BOORR Tea. clavelera sce ¢mien 33-4 SIGOPS “Near ilgratsrel ac teuerdaete s | 8 8 |lig 6 B62, 816 
methoxy- 
e518 |—,—,3,3'-di- CuHiuOs, See'e510.............(280.27\pabriliq |......06< Boeke sl delodonivoane nee 5|]v v jlig 6 B62, 816 
methoxy- 
e519 |—,—,2,2’-dinitro- |CizHsaN2O0s. See e510......... 260.21|pl or nd (al) AGAR) isis, acesatetto eveilie-etavaiaate ole. evayernuavereltecorell) nOoll eased eT Sete coe ere B6, 219 
= 
e520 |—,—,2,4-dinitro- .|CizHsN20s. See e510...... .|260.21/pl (al), nd 70 cor p75 Use, 0 ia Ie eat cheer, (eae abe ro 5/vlis .|B62, 242 
(al-ace) 
e521 |—,—,2,4/-dinitro-./Ci2HsN20s. See e510......... 260.21)nd (al) HOSS) Naas capoccleemuo clued cere rh I. 1h a een nen hae B62, 222 
gh 
e522 |—,—,2,6-dinitro- .|CizHsN2Os. See e510......... 260.21/If (al) O=100' Wie RIS 5 cre ahs nes 6 .|B62, 245 
sh 
e523 '—,—,3,4-dinitro- .|CizHsN2Os. See e510......... 260.21|)pa ye SO as ashe adiecaae a QO Mee het ra i MD Ics (elas, [Peete ee A B61, 127 
e524 |—,—,4,4’-dinitro-.|Ci2HsN20s. See e510......... 260.21|ye nd (al) 14038) Macs aepalinacs cactleee. eee or ee) aa-bzs B62, 222 
gh 
e525 |—,—,2-methoxy-. |CisH1202. See e510.......... .|200.24)(MeOH), 79 DEO e tox | Necke craterelpecentcewercs 1) Ss s |MeOH s* |B62, 781 
nd (lig) 91-27 lig s* 
e526 |—,—,2-nitro-..... CiHoNOs. See e510......... 215.21lye <-—20 183-58 1.253922 |1.5752 Lace 48 ay .|B62, 222 
e527 |—,—,4-nitro-..... CizHeNOs. See e510......... 215.21/pl 61 (56) TRS NBS gl och are ate al tape i| 6/8 BAS see aon B62, 210 
e528 |—dipropyl.......|Propyl ether. OMI. is ho dgekeobe fr —122 |g1760 0.7360, |La8820 lala tical | Weel esceseee BL, 367 
CHsCH2CH2OCH2CH2CHs 
e529 |—,—,1,2-dichloro-|CHsCHCICHCIOC:H}...... WAN bes cuelaretem eal ieee 176760 1.129% |1.44718 | i SAR ella lb Senna BL, 334 
e530 |—,—,1,3-dichloro-|CICH2CH2CHCI1OC:H};...... ZA COZ Ne aac «as, AEB all eeatoecas Ss 5612 LLY 228) 4 5.44232) Rol Ble cl so oo ee tenene BL, 690 
e531 \—,—2,0/di- CHiCHCICH-OCELCHOICHs|171.07| eee teteeeen nee eeeee 18872 1.109% |1.446720 WAR RAR ead [eee oa 8s B12, 370 
chloro- 
e532 |—,—,3,3/-di- LeCONS PY ONO) SAC mock sonn POR Urdingat e dditin nc ciciellocerrrerers 215745 1.1405) septeae Oise rofl bE ko Ae re eee og ene BL, 370 
chloro- 
e534 |—,ethenyl ethyl. .|Ethyl vinyl ether. Mes ULM ie vavtacoaunnsystacatarere —115.8 /|35-676 0.7589, 1.376720 an Pe on (oe [ema ee Se eee B13, 1857 
C2HsOCH:CH2 
e535 |—,—,2/-chloro-.. .|CICH:CH:OCH:Cl........ 106; 50 | neewsreye ene 108760 1.0475; |1.4378% se Weel bod a Maly ce i oe BI, 1859 
e536 |—,—,1,2-dichloro-|C2HsOCCI:CHCl............ WS1000| Was isnt 128 Tes) pte bee Gtstcree |G Ly ewe) aed |S | ee B12, 780 
8 
e537 |—,ethenyl Isobutyl vinyl ether. NUS A  coretncunite a —112 83760 0.7645, 1.39662 | $ -|o0s © BL, 1862 
isobutyl (CHs)2CHCH20CH:CH2 glycol 5 
glycerol 6 
e538 |—,cthenyl Isopropyl vinyl ether. SREB 6 aig sc cto: ave areas . [55-6760 0.75347 1.38407 bt ee oes Cope emer re BL, 1859 
isopropyl (CHs)p>CHOCH:CH2 
e539 |—,ethenyl methyl] Methoxyethene*. Methyl OSS ie ote aenwne —122 8760 0.7725, |1.37309 é]v .|os v B1?, 1857 
vinyl ether. CHsOCH:CHz glycol i 
glycerol i 
e540 |—,ethenyl phenyl.|Phenyl vinyl ether. T20<15 eranctee rere cee | ete ene 155-6 —-|0.97707 |1.522420 .|B62, 146 
CeHsOCH:CH2 
e541 |—, ethyl ecthynyl. . Ethoxyacetylene. WOOO crnrota nts ae .|50760 0.7929" |1.381220 viv saa ee errno B15, 1968 
C:HsOC:CH exp 100 
0542) =ethylfartaxyl: saree, OLB ace eel nm ee eae 149-507 |0.9844¢ 11.4523 | i | s|a]...|...J.......... B17?, 114 
° 
e543 |—,ethyl heptyl.. .|CHs(CH2)sOCG2Hs........... 14426 liens Canin cae .|166.6 0.7004, |Leanirse"*| Gh] ames. ac | eee BI, 1682 
e544 |—,ethyl hexyl... .|CHs(CH:)sOG:Hs........... 180,98 eOnee we aan al Secme nae 142-37 © |0,77227 |1.4008" | i | v|v/|...|...|.......... BL, 1656 

















For explanations, symbols and abbreviations see beginning of table. 
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Crystalli Solubility 
Mol. A hea m.p b.p 
No. Name Synonyms and Formula or form, color and oC. al Density np 7 5 Ref. 
* Ispecific rotation other 
w | al | eth} ace! bz 
solvents 
—- t il} ilu T 
Ether 
e545 |—,ethyl isobutyl. .|(CHs)»;CHCH:0G:Hs........ TORTS he eatsrlst ate haste ane 81700 Wiehe beeee is ertallicaillteslls Ralealhons carats BI, 1559 
e546 |—,ethyl isopropyl.|(CHs):CHOG:Hs............ SRG Mecse haces cellars oie 53-4 720 7aae erate p | 0 | Masetie atte! Bl, 1458 
0547 |—,ethyl methyl. .|CH:OC:Hs................. BOSt Olimar tera eeceerenl||Mocsiciestak 7760 UZ 2b 2pm asanee BN e5c|, eller Aca B14, 1288 
0548 |—,—,’bromo-....|BrCH:0C:Hs............... HGBLOO| ren nevener neva Rakunac ats 109746 We CO Ts EC leg lated aa lls cellellscae Banta: BI, 647 
€549)|—— eohloro=, ....| CHiOGHOIGH «sect cece ol O4BAl ccc ccersescvsuleect% eens 72-371  |0,99097 |1.40042 | d]...| v sacs cot em B1i, 2654 
e550 |—,—, 1’-chloro-...|CICH:0C:2Hs............... Da hal rrtecseeat atari auelliais iors ast tare Ne 83763 1.0372) 1.404029 |...| 8 | v Ale /evovene) weaeans BL, 645 
e551 |—,—,2-chloro-....|CHsOCH:CH:Cl............ QACBa eRe. Barc chaiue| Sow coer s 92-3 MeOS457p) ||e40 190 |e yee lletevell eel a opeverste eve BL, 335 
e552 |—,—,1/-di- (CHs)2NCH20C2Hs.......... LOS AT Gas wire Reais alles ba USO 20 | BR aes dre dtevaceo)| RT pea eedeal | A OMiey B42, 598 
methylamino- 
—|—,—,2-methyl- see Ethane, l-ethoxy-2- 
amino methylamino- 
e553 |—,ethyl octyl..... CHs(CH:)rOG:Hs........... TG (20 eaten ar ee 12.5 182-4 0.794) |........| i | s |...|...].../AcOEts |B1,1708 
72-38 
e554 |—,ethyl pentyl... ./Amyl ethyl ether. 5G U2}-4 I Ee nora, Ais Scere 117-8 0.76227 Pe 4 ath Cab ule P |p nmBeee Gace cc ccc B14, 1602 
CHa(CH2)4OC2Hs 
e555 |—,—,1-chloro-. . . .| CHs(CH2)sOCHCICH)....... HBOSO5| enka se ecciete seein 638 0.9200, |1.4218% | d gi Me) Ball ceamesyeecageccell boa ieee 
e556 |—,ethyl phenyl, |CsHsOCH2CH:2Br........... DOL OBI. cicie ey overa) edaua, «0 39 240-500 p sland. ocec. sila patos es OT Pg ee eel femiete | (races cones Fs B62, 145 
2-bromo- 125-3020 
e557 |—,ethyl propyl... .| CHsCH2CH20G:Hs..........| 88.15].............. <—79 [63.67  |0.73307 [1.3695 | 8 | © | © |...|...|aa Bl, 1414 
e658) — 1-chloro- 4. |GsH ;OCHCICHS.....-:..... 122°60| eee Me as een 112-5™ 0.9322” |1.4013% | d|...| 6 |...|...|...-....-- B1, 607 
éd 
e560 |—,—,2’,3’-epoxy- . Se leat i NOU Eee rivera saree SOR Ot leteidal 0.964612 |........ FT (eta ad (eae RMN Icaceciesecer cece | We) 055 
oO 
e561 |—,ethyl Methylethoxyacetylene. Sb AD es cate sw sistant srercuxcneu 84760 0.8276" 11.4130 | i |...|...]...]...Jos v B13, 
1-propynyl CH:C:COC2Hs d* 1969 
e562 |\—,ethyl Ethyl propargyl ether. BED hearers temesns vicvelllata sce scle sai 82 0.8326, 1.4039 Bob AB Ves: irailtccaraif es otaiete ero Ee Sy CO 
3-propynyl C:HsOCH2C:CH 
e563 |—,ethynyl methyl Methoxyacetylene. 56206) yee eiek ke Wie hieoite| eaters us, cee 22-3100) | ecanten PESGOSUS, ||. -<.[ Th |/ety NS ell ees | eee athe ere B15, 1968 
CH;:0C:CH 
e564 |—,ethynyl phenyl Phenoxyacetylene. WCHEIE qane nce Aenae 374 Age Atom NOG144/ 0 (15125200 108 | csi eel aes eee ae B6, 145 
CeHsOC:CH —36 
e565 |—,ethynyl propyl.|Propoxyacetylene........... £2 1s) eS ar pores enen ever lr cing Renee se 75 0.8080, |1.3935% |d*| v|v|...|...].........- B15, 1969 
e566 |—,furfuryl TIL T2018 |e ode ates lea et e t 131-37 1.0163; |1.4570% | i | s | v |...)...|...0...-0- B172, 114 
methyl é CH20CH3 
=e Re Ws ResEae Seca lo ee an AL 120530188 10,9214 a 14 6202800 crea |r| ram llonee esse | centers Sree | eee tee 
e567 ,2-furyl octyl. Ue pe 196 4 
° 
23 
e568 |—,2-furyl phenyl. . J YET fer cr ches reoreneveeslaihoana eh ete 105-618 NATOK eee Ise WL Del ans Sines [ecolld.s oliceni[eatibo carp socene o 
SS 
LC) 
e569 |—,heptyl methyl .|CH:(CH2)sOCHs............ SOLS Me me creed | Mess Scabies 151760 0.78691 |1.4073% | i | ©] o|...]...]......-..- B13, 1682 
e570 |—,heptyl phenyl. .|CHs(CH2)eOCsHs........... TPES Th Aaa ernest fas me 267 HGR. Ih, Hadas Bee enact octet eee ences B6, 144 
— |—,—,4’-hydroxy- .|see Phenol, 4-heptoxy- 318.46/If (al) 41.8 2001 0.843482 |1 455882 ea ls av |le iB tes eels lacs B6, 144 
e572 |—,hexadecyl Cetyl phenyl ether. 
phenyl CH:(CH2)1%0CeHs 
e573 |—,hexyl phenyl. ..|CHa(CH2)sOCeHs........... U7 8128) ce ea kimectacien —19 240760 DLA WE PNED || ole coltsealie alle ealyeoocdsocs B6?, 146 
e575 |—,isobutyl (CH) sCHCHtOC Hea icinccres | ESOS L Ole tee apeits os whe aveills rea ote sips 58760 cor 0.73117 PTT Ee eri ol lic ememdgoacnesc B13, 1559 
methyl 
e576 |—,isobutyl propyl|(CH:s)2CHCH2O0CH2CH2CHs .|116.20]..... 2.2... elec eee LOS—6: 00 ick eral naae ates Ge] BAN SW gs Linn ean are B12, 410 
e577 |—,isopropyl (CH sCHOCHe eerie CCCI OR oh ereteeee a | seme teers 32.577 10.7287, 11.3576 | 8 ||| |...)...].......--. BL, 1458 
methyl 












































i A 2) en a 
For explanations, symbols and abbreviations see beginning of table. 
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Solubili 
Mol Crystalline mt ae SEOPHAEY 
No. Name Synonyms and Formula of "| form, color and ee an Density nm tt _ Re. 
* |specific rotation other 
w | al |eth|ace| bz 
solvents 
28 Le es es oe ee =| 
Ether 2 
e578 |—,isopropyl (CHs)2>CHOCH2CH2CHs3..... ODS 1°7'l), SRG ccm alae cysie se 83 MIATA S [i -ctoeaan Oi evar tll\ callie teal eM ee Sane B12, 381 
propyl 
e579 |—,methyl (CHs)OCHeC:C (CHa )i@Us, . (140/22)... eee ee ee eler nn ene ss 6112 Me Oe Need calbed aa clet sl soeassecullosaauna c 
2-octyn-1l-yl 
e580 |—,methyl pentyl .|CHs(CH2)sOCHs............|102.18]............. 0 fee e eee eee 99-1007 |0.76719 1.385519 .|B12, 417 
e581 |—,methyl propyl .|CHsCH2CH2OCHs.......... TAD i rcrperter Graken ioe ll aeeeeels Cte 38.9760 0.7387 1.357929 BF |p cet coe & |r| cannes oreo BL, 1413 
e582 |—,—, l-chloro-....|CHsCH:zCH2OCH2Cl........ VOB BT ites t.ecdatirsl heer eal raevea nies 10976 0.98844 |1.4125% | d| v/v . BL, 305 
e583 |—,—,2/3/-di- GHiCHBrCHBrOCHe.n cnn. (23004) ye. neta cael clear ae oe 185 1.8320; |1.512320 PSAP Salle ee Orareee ae Bl, 1428 
bromo- 8415 
e585 |—,—,2’,3’-epoxy- |Epimethylin. S851 OR ee rasta elmo mares PUSS) GE cranens 1.4116 Bee sods .c lc, een ae B17, 104 
CH2CHCH20CH3 
te} 
e586 |—,1-naphthyl CwH7O(CH2)\CHs.........- 214.96 |/ Sawa, aide ee taO B22 6 ae RAR a eA eee i|s|s pl Based open 5 | DE saecees i 
pentyl 
e587 |—,2-naphthyl CwH90(CH»)CH ea P a hock OTA. OG) ot adic nae 24.5 S28 PP PTIRAS oo es 1.55879 | i | 8 | 8 BN a 5 cistern sonal cre 
pentyl 
e588 |—,octyl phenyl... .|CsHsO(CH2)1CHs........... DOG. S3ih eres tn tee 8 285760 ORE Y est" Fede loeecueee ed itt ku Fie dl ber Led Irae So B6, 144 
e590 | Ethionic acid, Carbyl sulfate. 188.19) dlq Fotos | Ma Wren cea) (Bg gPReaPeR a [icteyngn i iat. Cc a Ui | eon ete, Be | lt da B19, 433 
anhydride 
| 0 
in 
028 802 
| 
— |Ethyl acetate..... see Acetic acid, ethyl ester ee! 
— |Ethyl aceto- see Butanoic acid, 3-oxo-, 
acetate ethyl ester* 
— |Ethyl alcohol..... see Ethanol* 
— |Ethylamine*.....|see Ethane, amino* 
— |Ethyl cellosolve. .|see Ethanol, 2-ethoxy-* 
— |Ethyl ether. .....|see Ether, diethyl | 
— |Ethyl vanillin. ...|see Benzaldehyde, | 
3-ethoxy-4-hydroxy- 
— |Ethylene.........|see Ethene* | 
— |Ethylene bromide see Ethane, 1,2-dibromo-* 
— |Ethylene bromo- |see Ethanol, 2-bromo-* 
hydrin 
— |Ethylene chloride|see Ethane, 1,2-dichloro-* | 
— |Ethylene chloro- |see Ethanol, 2-chloro-* 
hydin 
— |Ethylenediamine. |seeEthane, 1,2-diamino-* | | 
— |Ethylene see Succinic acid, dinitrile 
dicyanide 
— |Ethylene fluoride. |see Ethane, 1,2-difluoro-* 
— |Ethylene fluoro- |see Ethanol, 2-fluoro-* 
hydrin 
— |Ethylene glycol. . .|see 1,2-Ethanediol* 
— |—,dimethyl ether, , |see Ethane, 1,2-di- 
methoxy-* 
— |—,monoallyl ether .|see Ethanol, 2-allyloxy- 
— |—,monoethyl ether. |see Ethanol, 2-ethoxy-* 
— |Ethylene iodide. ,|see Ethane, 1,2-diiodo-* 
— |Ethylene iodo- see Ethanol, 2-iodo-* 
hydrin 
— |Ethylene oxide.. .|see Ethane, 1,2-epoxy-* 
— |Ethylene urea. ,. .|see 2-[midazolidone 
— |Ethylenimine... .|see Azirane 
— |Ethylidene see Acetaldehyde, diacetate 
acetate 
e591 |Ethyne*..........|Acetylene, Ethine, HC:CH 26.04) . .|—81.8 — 83.6760 0.61817." 1.000519 | 5 | 6 8 | 8 |chls Bl’, 887 
' sub 
e592 |—,bis(1-hydroxy- 222.33)nd (CCh) COTO Whee Atal sano Vv -|CCh 8 B62, 909 
cyclohexyl)-* i i lig 6 
Kp toro 











For explanations, symbols and abbreviations see beginning of table. 
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Solubility 
Mol Crystalline b 
No. Name Synonyms and Formula Mt form, color and Mea oa Density np sii | Ref. 
specific rotation other 
w | al |eth) ace} bz malvonts 
Ethyne lage zeae ] j si St T 
e593 |—,bromo-*....... Ethynyl bromide. 104.94). ; Peer vs 0.0047 en 6 |...| 8 |...|.../dil HNOs s|/B14, 919 
HC:CBr (760 dil HCl 6 
mm.) 
e594 |— chloro-*...... .|Ethynyl chloride. 60:48)... ..|—126 —32 0.002 I atresia RS? (oie NM a wealtcrescl llama ays | aS Beek O Ly: 
HC:CCl (760 
2 : mm.) 
e599 |—,dibromo-*.... . BrC:CBr est ‘ ; . .|183.84|nd —25 exp mare. Fas Bol Bt Ad Bete ols, 5 OOM B1%, 919 
e600 |—,dichloro-*..... clc:CCl , 94.93]... ac »+|—66 exp gia nace elt Sy asehe ney SI ab (as fo Fem) [tees yee coe pen Bl, 918 
e601 |\—,diiodo-*......./IC:CI. Ae : - 277.83)rh nd (lig) 78.0-8.0 6xp) | ilistea wnisiticerar Ae Bliacyel eh ls «OSS 6) ES125 O19 
e602 |—,diphenyl-*.... .|CeHsC:CCeHs...... . 178.24|mel pr (al) 63.5 170" ODO 57 nal erence GTM |bLo | ccvealllstell tis | eae aera B52, 568 
300760 yh 
e603 |—,1(2-naphthyl)- NSecens 228.30) (al) 117 Phe onl tilt cans | asa heer rl cise eel acceso allie laced B52, 628 
| 2-phenyl-* ¥ | 
e604 |a-Eucaine....... .|CéHsC02 CO2CH3 333.43/pr (eth or al) 104-5 Hee Sate eer hc Me aa oo i|s|s/|...| s |peths B22, 194 
cus_| J_cHs lig s 
Fe OS 
CH3 | CH3 
CHa 
e605 |\—, hydrochloride . . .|CygHsNO« HCl. See e604..... SAo:Rolpl (wl); pro ||can 200d |i acscnsteccelinn css ele tans ae Ve \leea4] ip dalle sesilecees | eeepc ee B22, 194 
(MeOH +2) 
e606 |8-Eucaine(d)... CHs 247.34) pr (peth) NS pat ee ea fo ated [eee ea ena | rock rerun ons Accsifie Sistl see oll fe led baowel Peet a shen ea] ED ee 
a 
CeHsCO2z NH 
Sa 
CH3 
e607 |—(dl) ..... - -|Betacaine. 247.34|p) (peth) FOAL PRE Gras n Weel Bian ccs ie Se foe elle Sees clessehies B21, 13 
CisHuNOr. See e605 
e608 |—(0) .. .- _-- ++ -|CisHarNOz. See e605 .... _., .|247.34|pr (peth) 57-8 eb otal Gee Dero eee sors Pees =j( suchas Neg all ac | onebetcters-a Peeee B2L, 14 
e609 —,hydrochloride(dl)|C,,H2NO2. HCl See e605...... 283.80) pl (w) DUT AO 6 Maes emia een eee oR tata 8: -8 lls |e... s/eblis B21, 13 
e610 |—,lactate(dl). .-- - - |CysHaNO2,.CHsCHOHCQ2H. |337.42].....-----.5-- CRB 2) der eeade ete | eter oriars sextet tere v|s|é]...]...Jchls B21, 13 
) See e605 
— |Eucaliptol....... -|see 1,8-Cineole 
e61d:\Eugenol.......-.:-|4-Allylguaiacol Bugentioacid  .|164.20)ng--p0-- +++ ++. 9.2 255780 1.0664, |1.5410% | i | © | 0 |...|.../chls B62, 921 
OCHs oils 8 
ea 
cHe:cucix—_Y—on 
= acetate. ...\-- MW IGETINOs iS ecleG heater ee 1206 23 lniae eee eer ov amen Ube eee rates erro el Hae eeails all sonllomcceencalleeurece 
(suc) 
e612 |Eugetic acid..._.. see Benzoic acid, 5-allyl- 
2-hydroxy-3-methoxy- 
e613 |Eupittone........'Eupittonic acid. 470.46\nd (al-eth) 200 POPS bl ccc PRN TCCRON CPA 5 ...| &]...]...]...lalk s(bl) | B8, 574 
CH30 OCH3 aa s 
we - Joh= 
CH30 2 OCH3 
e614 |Euxanthice acid.. | 404.43|/ye nd (+1w) 11S 0: WRI Se resent cartes | peaches eo) (era cor ea SEVP eee alters [oer ALK S B31, 277 
H H OH H 1 he [a] — 108 (+w) gh 
aa (+1w) 162 
HO2C—C—Cc—c—c—cCHOo— s h 
ree ade co 
| OH H OH Ms 
——o 
— |Euxanthone...... see Xanthone, 1,7- 
dihydroxy- 
— |Euxanthonic acid | see Benzophenone, 2,2’,5,6'- 
tetrahydroxy- 
e615 |Evernic acid...... Orselinic acid 4-everitate. 339:30ind (worace), [170 isceuee sie eee ancora LoOalM a We es even EO eae 
Lecanoric acid monomethyl pr (al) 54 | gh | 5h 
ether. 
CH3 CH3 
va va 
ono 6S —cor—¢_9—com 
SS NS 
oH OH 
— |Everninic acid... .|see Benzoic acid, 2- 
hydroxy-4-methoxy-6- 
methyl- 
e616 |Evodiamine(d)... .|CisHi7Ni0..-..--- 2-2 303.35| yesh pl (al) 278 Re MOE TASER se agate Rees Eu i | 6| 6|s/| i |chls B262, 103 
h 
[alp +352 es : 
(ace, c=0.5) 
e617 |—,hydrate(d)...... Cbg HO ac sie sibs eet 321.37/pl (al) PAG HT oe es oo eee ets cco atari Bae all tot ebe, aclixtravedlfovecelllanetememina «> B242, 72 
— |Exaltone......... |see Cyclopentadecanone* 





For explanations, symbols and abbreviations see beginning of table. ei 
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Solubility 
Mol Crystalline en b 
No. Name Synonyms and Formula 8 "| form, color and ae oe Density np 5 Ref. 
“ |specifie rotation other 
w | al jeth/ace} bz aaa 
Fagaramide 
fl |Fagaramide...... 247-28 nd (bzadiale Ob) | | Niea ca aehocts la ckneuseaens ener i* | gh |...]...| 8 |peth 6 B192, 299 
or peth) pl AcOEt s* 
o—€_Sen:cuconnemcn (crs)2 (AcOEt) 
en 
C20 
f2 |6-Fagarine.......|Skimmianine. 259.2bipymerocti(alyeeyags. «Nae, . seteamerallints nce oe ellie tenn Bid| Boa| Peo Nhe sil vere ee ven een ee 
2 6 
Bake A Oo peth i 
ga 
| 
OCH3 
{3 |y-Fagarine....... 229.25|pr (al) i: (PDP Le rd | ar, PORTER Wega vee 6a .82o) sao lhe Sa CRsimeny Eletaskenae: 
CH30— Bx peth 6 
Oa 
7, 
| 
OCH3 
f4 |a-Farnesene...... (CHs)2C:CH (CH2)2C (CHa) :CHCH2CH :C(CHs)CH:CH2 129-322 |0.8410% |1.48362 | i |...|...]...]...|peth »  |B18, 1067 
QOMSAIE garn water p ar ele nate thee lig « 
{5 |8-Farnesene...... CH2:CHC(:CH2) (CH2)2CH:C (CHs) (CH2)2CH :C(CHa)2 121-29 |0.8363, |1.4899% | i |...]...]...|-..|chl vy aas |BI#, 1067 
PAVE BAER ene Seen Cty || co treeeer ee oss 
{6 |Farnesol......... (CHa)2C:CH (CH2)2C (CHs):CH (CH2)2C (CHa) :CHCH20H 16010 0.8883, |1.4899% | i | vy |...|...|..-/oss BIS, 2041 
DO QIDOM wervusteuhe cart occu Meese ore aoe 
{7 |a-Fenchene(d)....| or 136.24|[e]p +29 (1= |......... USS -Oblpelanon.c.oc.d|Seaecahe Ailend ce bl eel 3 Pe cee B5!, 86 
| -- 10 em) 
£8 |—(dl).............|Isopinene. CioHis. See f7..... 1 GRY | Ss ee || Se 154-6 0.8660, |1.47052 | mi Ipanema state B5!, 86 
£9) cmmacss tec aes Gikian Scot ca eee ee LS 6+24 lal = 323 See 157-9 0.8665, |1.4713 | i |} @] 8 |..-|-..|....00<0».)385%, 109 
f10 |Fenchone(d)...... .|q-2-Fenechanone, d-1,3,3-Tri- |152.24| (a) +66.9 6 193.57 10.9465, {1.4623 | i | v | v|...|.-.J.......05- E12A 
methylnorcamphor. 724 
CH3 
| | 
to) 
| cH 
| CH3 
CH3 
file (d)naeae rer an CioHOn See Oss ne gue sas 52:24 at eae —18 193-4 OQ5OIzE [1.47022 veal eae iaal Ss <|s «len ae TAS OS 
FU 2t (Deine ne ckaatanay iCRObLIOO 0966 00 acs ci cue aa 152.24] [a]}o, —59.3 pi mes Aba Naser ce 0.94820 1.4636 Ore) ee ome (ace arte iRamtete ns se B72, 92 
(cyclohexane) 
{13 |Fenchyl alcohol 152 2515) eee lctig cacicerenee, asset") 20U 2 eek ae i | v |v. |.<41-.<|\peth ¥ B6, 71 
CH3 
(dl) | 
—OH 
| 
CH 
Sela lees 
CH3 
f14 |Ferron...........|Loretin. Bole Use ye pivstiylesars HAO Quem eset cect ene a co eee ONE Olea lore Ale ahr eniaeane ater B22, 408 
I 
aN 
Ho—¢ ‘S\—so3H 
Nea 
— |Ferulaldehyde. ...|see Cinnamaldehyde, 4- 
hydroxy-3-methoxy- 
— |Ferulic acid......|see Cinnamic acid, 4- 
hydroxy-3-methoxy- 
— |Filicinic acid... . .|see 1,3,5-Cyclohexane- 
trione, 2,2-dimethyl- 
{15 |Filicic acid.......|Filicie acid. Filicin. 652.70)It ye pl (AcOEt)/184-5 = |.........).%......]..... 00. il doo ae|) BalOSs ch) a RISA. 
HO OH HO dh xyl 8 525 
NS ae =~ CHs 
“s CH2 < CHe | CHs 
Ho—\, J—on a =0 o=|_J—on 
0) | 
CoHsCH2CO COCHLCEHs COCH2C6Hs 
— |Fisetin........ ...|see Flayone, 3,3’,4’,7- 
tetrahydroxy- 















































For explanations, symbols and abbreviations see beginning of table. 
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No. 


a te 


f16 


£17 


f18 


f19 


£20 


f21 
£22 


£23 


Name 


Flavaniline 


Flavaniline...... 


Flavanone 


—,4’-methyl- 
3’,5,7-tri- 
hydroxy- 


—,3’,4’,5,7-tetra- 


hydroxy- 


Flavianic acid... 


Flavinium, 
3,4’,5,7-tetra- 


hydroxy-, chloride 
. see Anthracene, 2,6- 


Plavell...:i:cci0 


PIURVORE: 2.2. 0.5 


—,6-bromo-..... 
—,5,7-dihydroxy-. 


—,5,7-dihydroxy- 


4'-methoxy- 


—,5,7-dihydroxy- 


6-methoxy- 


—,3-hydroxy-.... 


—,7-methoxy- 
3,3’,4’,5-tetra- 
hydroxy- 

—,2’,3,3/,5,7- 
pentahydroxy- 

—,2’,3,4',5,7- 
pentahydroxy- 

—,3’,3,5,5',7- 
pentahydroxy- 

—,3,3’,4’,5,7- 
pentahydroxy- 


—,3,3’,4’,7,8- 
pentahydroxy- 
—,3,3’5,5’,7- 
pentahydroxy- 
—,3’,4’,5,5',7- 
pentahydroxy- 
—,2’,3,5,7-tetra- 
hydroxy- 
—,3,3/4’,7-tetra- 
hydroxy- 


—,3’,4’,5,7-tetra- 


hydroxy- 
—,3,4’,5,7-tetra- 
hydroxy- 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


2(p-Aminopheny]) lepidine. 


4 O 
\ Y—& )—NE? 
N 


2,3-Dihydro-2-phenyl-1,4- 
benzopyrone. 4-Oxo-2- 
phenylchroman. 


fo) 
5 | 
6 el 2’ 3° . 
Or 
SB Fo 6"6 
Hesperetin. 4-methoxy- 
2',3,4,6’,-tetrahydroxy- 
chalcone. (2 tautomeric 
forms). CisHssOs 
See {17 
Eriodictol. 2’,3,4,4’,6’-Penta- 
hydroxychalcone. (2 tauto- 
meric forms). CisHi206. 
See f17 
see 2-Naphthalenesulfonic 
acid, 2,4-dinitro-l- 
hydroxy- 
see Pelargonidine, chloride 


dihydroxy- 
2-Phenyl-y-benzopyrone. 
2-Phenylchromone. 


ce) 

5 il 
N@@: SES) 2 
4 
a 
Sen 6 5 


CisHeBrO:. See f20.......... 
Chrysin. CisHi00«. 
See {20 


Acacetin. CieHi20s. See {20 .. 
Oroxylin. CisHi20s. See £20... 


Flavonol. CisHi00s. See £20... 
see Rhamnetin 


CwlinO7. See f20),. 56. 


Morin. C1sH1007. 
See £20 
CisHiwO7. See f20............ 


Quercitin. Meletin. Sophore- 
tin. CisH1007. 
See £20 

C1sH1007. See f20........¢... 


CweHwO7. See t20: .. 02 cheese 
Tricetin. C1sH1O07. See f20.... 
Datiscetin. CisH10O6c. See f20.. 


Fisetin. C1sHi00c. 
See {20 

Luteolin. CisH1006. 
See {20 

Kaempferol. CisH1006. 
See {20 





234.30 


224.26 


302.29 


288.26 


222.25 


301.15 


254.24 


284.27 


284.27 


238.25 


302.24 


302.24 


302.24 


302.24 


302.24 


302.24 


302.24 


286.24 


286.24 


286.24 


286.24 























B22, 469 


B17?, 387 


B82, 580 
B18?, 204 


B8, 543 
B18?,204 


B17?, 395 


.|B17, 373 


B18?2, 97 


B183, 173 


B172, 498 


B18?2, 235 
B18, 239 
B182, 236 


B182, 236 


B18, 250 
B182, 239 
B18}, 423 
B18?, 214 
B18?,216 
B18?, 212 


B18?2, 214 


Crystalline Solubility 
form, color and oe oat Density np Ss Ref. 
specific rotation other 
w | al Jeth|ace] bz 
solvents 
ti} tt 
pr (bz) 7 me ne © 0|! te Meee [Enact ctetstelliiva orci 5/8 Fea eer ee 
Ayyayerutereiahy em eA 75-6 PEATE: CACC || Set UcRC Mucus owe Scie cents [cect yt eats Aad tS Sul 
pl (dil al+4w), |227d UPL 5 [hare oveveleveilfe neues Sal Yones 6 |chl 6 
pl (AcOEt) 2050.004 dil alk s 
paired: Ci altOyaue | ests eye chore el llersrs cra were |tiahamielely = bh} Oh | 6 .|dil alk s 
+1.5 w or dil | 257d os 6 
aa+2.5w) (1.5w) aa 6 
nd (lig) BO=100) IMR Mrcelees coe a Ia Vi Jl SPR (SPD | 
nd (al) AS9-O0)  Wre S eat ie bra csteline aerate Ba ie | Peece(GARTT lhc \ar as wicket 
payeplorpr |285 Er 0 Wale eae | ket te oar een’ i |s*/ 5 5 |CS:2, chl s 
(MeOH), nd aa sh 
(subl) lig 6 
ye nd (al) BD 6 Wve areiaraiapasrlllerawiesasparecetle sistency i | 6] i/|vi{ 6 |AcOEt 6 
sh alk s lig 6 
ye cr Se! See ete Cie nels riers ont tie See ate s|s]|s |s'lalks 
aa s 
pa ye nd (al) RGB=7O [red een le reo akeen at SFO ee cil, cover etetes eet 
ye nd (aa+ 205 Wren thre eMcotasre ets acs ete a cia et ate ferro loreceeh| etteue:| at eer lebernar sachets 
1.5w) 
pa ye nd OSD te an MMliteren tcl lero nnn etie ook erter S| vis s |CS2i 
alk s 
ed-verori(dil IGE) | Vl|esaeets etch acca mte es oie edlicce clea eroreiiererel tectre | aeenernre teteeerasts 
al+1w) 
ye nd (dil+2w)|316-7 ATED) Wie gilaalell latent Ppereate| ered santa OM Se Ones MeOH 6 
(anh) Py s 
Verma (COhval =) G08. 0 | Ullrqusthetiacarai|taveteeencrtertt |jauece ste cn seca get ie tae festa) ent | oer | Veeseetereereet 
lw) 
ye nd SSBOOE,  allanuna sue paneuel terdeyccecenenel| elle oreeeemecel [feel lsweuc atm feats fetes | ana tets tena 
Srey (Gualatnw all> GoU, Gm bike ten wlaramcensne ollie tite Oex Ul barsyenta Aes 
PR Verma (Aly Oe Oo Ma cate Sa nbenee ae 5 acs Minos aes lyiv .jos, alk, con 
(276) sulf s 
It ye nd (dil al |330 PTT van: ae ll em, eeeeeeaee eee ma este i|s|6|s | 5 |peth 6 
+1w) 
ye nd (dil al+ |329-30 Fvn onde tee |B an seam eh vel Rertice tte acti oh} gp] 6 -jalk s 
lw) (anh) con sulf s 
Vemd Cals dw) 127 Gas 0 illest ileus siaselerel|lu ie ce se i |v4| v/v] i |chl 6 aas' 
or aa) alk s 





























a Sn nas Se 
For explanations, symbols and abbreviations see beginning of table. 
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f Solubility 
Mol Crystalline a b 
No. Name Synonyms and Formula a * | form, color and ci a Density my = Ref. 
* |specific rotation arilcalll blac kbe other 
solvents 
al if if 
Flavone f 
£37 |—,4’,5,7-tri- Apigenin. CisHi00s. 270.24\ye nd (Py-w or |247-8 BUN eS ae eee, Mite ol Pols ethers i | s* ? Py s B182, 172 
hydroxy- See £20 w, +4w), If dil alk v 
(al) con sulfs 
£38 |—,5,6,7-tri- Baicalein. CisHi0Os. See £20.. .|270.24|ye pr (al, 26A— Bai ilk aaa) cbescrel| saercete efecal| (ae saeeee 56 | s | s*/|s*| 6 |AcOEts* |B182,172 
hydroxy- MeOH or aa) Vii alk s(og- 
red) aas 
— |Flavopurpurin. . .|see 9,10-Anthraquinone, 
1,2,6-trihydroxy- 
£39 |Floridosine....... Glycerol-D-monogalactoside. |252.27\nd (al), pr (w) |128.5 =|.........|).....-..|e-.-000- WANS ahteethevact| sical sa socuencelcune sree 
Mee 
ee ye 
| 
H OH OHH 
f40|Fluoran.......... 9-Hydroxy-9-xanthene-o- 300.32|nd (al+2 al) 182 i|s . con sulfs |B192,173 
benzoic acid lactone. w (al+} al) 
‘Gia 1 
=< eS 
i) 
ES > 
4 1 
3 2 
f41 |—,1,6-dihydroxy-.|CooH2Os. See f40............ 332.32|ye nd SRO). IRR a eae ste Sere 5 « all saree a ofl oe oll Rn eee OI eee eee B192, 247 
£42 |—,2,6-dihydroxy-.|C2H20s. See f40............|/332.32lye nd (al) 117 | etek SEPA? NOS resi (cinerea wend . .|B192, 247 
43 |—,3,5-dihydroxy-.|C20H120s. See f40............|832.32]ye-grnd (aa) [179  ®#'|.........|........|.-.-e. | cnet - | B192, 248 
oe i | 
f44 |Fluoranthene. .. .|1,2-Benzacenaphthene. Idryl. |202.26|pa ye nd or pl |111 lea. 375 2520 mee ee oe ee s |chl, CS:s |El4s, 54 
Vee (al) sh jaas 
(| = | 
Vaan | 
| | | 
f45 |Fluorene.........|2,3-Benzindene. Diphenyl- 166.22)1f (al) 116-7 293-57 |1.203% Bi ae Fe s |CS:s E13, 25 
enemethane. st to s, v* 
5 4 | | | laa s vi 
2S 3 | 
KA 
Se: FL ha 
{46 —,2-acetamido-. .|N(2-Fluorenyl) acetamide. 223.28|nd (50% al or |187-8 1) at. ese Loe Ih jaa s B12, 
CisHisNO. See £45 50 % aa) 1331 
[47 |—,9-acetamido-. .|CisHisNO. See f45.......... .|223.28 nd (aa) 262 ioe ol macd bears ete ‘con sulfs |B12?,781 
f48 |—,2-amino-...... CisHuN. See f45............/181.24/lo pl or nd 1, on 1 ORI oie | oa Ee BESS ew eres oeakes cE Ue ere) 
(dil al) yy 
£49 |—,9-amino-..... ./|CisHuN. See f45............ 181.24 /nd (lig) CO. en OF cre eeree ee a feo Na | s |MeOH, chl B122, 780 
| v con sulf 
s (gr) 
£50 |—,1-amino-9- CisHuNoO. See f45...........]197.24|dk red nd (w) |142 }di/viv | s |jcon sulfs B132,435 
hydroxy- | aa v 
f51 |—,2-amino-9- CisHuNO. See f45...........]197.24lirid nd (al) 200 | sh | 6 ../chl s* con |B132, 435 
hydroxy- sulf s 
£52 |—,4-amino- CisHuNO. See f45...........{197.24lye (60% al) 183-4 s “| . |B132, 436 
9-hydroxy- 
£53 |—,9-benzhydryl- /|8,8-Diphenyl-a,a-biphenylene-|330.43|ye (bz) 229.5 6] 6} .ichl s E13, 37 
idene- ethylene. w,w-Diphenyl- 
dibenzofulvene. 
CesHis. See £45 
£54 |—,9-benzylidene-.|w-Phenyldibenzofulvene. 254.33/1f (al) 76 Icy tna cay sh 8: erasvase ss E13, 35 
CooHua. See £45 
£55 |—,2-bromo-......|CisHoBr. See f45... .|245.13}nd (al) 111.5 Os, LRGLE We koe sas 5 i | sh ...|-.-/ehl v aas |B52, 534 
{56 |—-,9-bromo-......|CisHoBr. See f45....... 245.13) (lig or al) 104 .| i js s |.../con sulf s* |B52, 534 
£57 |—,9(3-bromo- CoHisBr. See f45...... 333.24]ye nd (aa) 92-3 2 1s -|/MeOH s_s B51, 358 
benzylidene)- con sulf s*) 
£58 | —,9(4-bromo- CoHisBr. See f45...... 333.24! ye nd (aa) Aes ollie av reper tiweL ellie de sc vacectettal ec varie eae i . con sulf s* |B52, 640 
benzylidene)- aa sh 
£59 —,9(2-chloro- CooHisCl. See f45....... .|288.78 ye nd (aa) EGS Ve te mratacstatevase fees i .}con sulf s* B5!, 358 
benzylidene)- aa sh 
{60 |—,9(3-chloro- CoHisCl. See f45..... 288.78 pa ye pr or Oe his he ca Atenas Nenshet ek ae Dates eae yt ais -|con sulf s* |B5!, 358 
benzylidene)- pym (MeOH) lig v 
f61 |—,9(4-chloro- CooHisCl. See f45....... . |288.78) ye nd (aa) TAO DF Weawaamans i ./con sulf s* B51, 358 
benzylidene)- aa sh 
{62 | —,9-cinnamyl- CoHis. See £45 ./280.37)pa ye nd (aa) |155 Bile aller pae Oblis E13, 36 
idene- sulf s (og) 
£63 | —,2,7-diamino-. .|CisHiNo. See £45... (LOGs2b maw ere) aiGe lke sucdan elem ceili cements ria | ass -|chl s B132, 123 
sh 
{64 | —,2,7-dichloro-, ..|CisHsCh. See f45..... 235.11!pl or nd (bz) ~=—-|128 RUD Wo leretes tases omens i s* Ichl, CCl s B52, 533 

















For explanations, symbols and abbreviations see beginning of table. 
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| 
Mol Crystalline I Solubility 
No. Name Synonyms and Formula ca | form, color and ae i Density mp | Ref. 
* ‘specific rotation : other 
w | al |eth! ace} bz 
solvents 
Peed | | { ba 
Fluorene 
{65 |—,9,9-dichloro-... Cisl[sCle. See £45. . 235.11 )rh pr (bz) OSSD Mal ve wee Ae vate oillces Aes d\| v los v B52, 534 
con sulf 
(65!) —,1,8-dimethyl- (| C2I 200. See £45... 300.40)....... 14 Dem Lal) trig ae MOM cacalia ces s | 3s Suharto: O92... 
9-hydroxy-9- 
2-tolyl- 
{66 |—,1,8-dimethyl- |Cyl1190. See £45 299.40) TER 8 |. secv-sacderegell Wakes sd Eller bil eeallbrreraon sacl argo dae 
9-(2-tolyl)- } 
£67 |—,2-hydroxy-..... CisHiO. See £45 LBS:29i10 (wn! (oh) EMILE Oe) clace aye RNR ace vce |i ocarare vO lilviy _jalk v aa v |B62, 655 
or 60%) lig i 
£67! —,9-hydroxy- | Diphenylenecarbinol. 182.22ihexnd (wor 158-9 |... kcal odes 6| 38 v |peth 6 E13, 63 
9-Fluorenol. peth) 
CistlioO. See £45 
{672 —,9-hydroxy- CisHuO. See £45 258.12|ye or col pr (lig)|108-9 = |......... |e -. ee eee s jcon sulf s |E13, 64 
9-phenyl- (ye) aas 
{68 |—,9-methyl-. (Culhe. See £45 180.25|pr 46-7 154-65 |1.0263% |1.610% | i _Jehl s E13, 29 
| | 
£69 |—,9(2-methyl- — |CuHis. See £45... . 26Sisdind.or pra(aga)e pLOGsb: lite. cakes os eil ante are i | s* s' |con sulf s* B51, 359 
| benzylidene)- 
{70 —,9(4-methyl- | Calis. See £45... H268-G4indi(aa),pri(al)Oyeo) lee tnetchaselet onsale reer ome i | s* s* |con sulf s* |B51, 239 
benzylidene)- | 
71 |—,9-methylene-. . Biphenyleneethylene. 178.23). 53: ferevad distaste hie lls edewe oe i .|os v E13, 34 
Dibenzofulvene. 
Crallio. See £45 
{72 |—,2-nitro-. . : Heep See f45...... Pekdcoomd K50l% aaror WOOL bs4) i lnnpsaeneteere | ee te ra tlt ae nee i ial aMallec saves B52, 535 
ace) 
73 /— 3-nitro-. . |CisHsNOz. See f45...... .,|211.22|pa ye nd (al) LOGS ic weavers = ily be el eee aterrencn ee E13, 48 
{74 |—,9-nitro-. .. |CislIsNOz. See f45........ H2teo2lerevemdi (al) Ulen«150) jes 2a |e: ons Be | Solid ela on eee oe eS. 
— |—,9-oxo-.. - see 9-Fluorenone 
{75 —,9-phenyl-. Cisllius. See f45..... 249 °32\nd or le.(aluor) p\U47—8) Bs ie eet etl eeu terse die meee i|s|s s jaas E13, 29 
bz) 
— |Fluorenecar- see 9-Fluorenonecarboxylic 
boxylic acid, | acid 
| 9-oxo 
{76 /2-Fluorene- FM 246.29)nd (aa) ISB Wa a eee hee ales cael maa v _|chl s E13, 114 
sulfonic acid eue (+1w) alk s 
> 4 _303H 
— Fluorenol... - see Fluorene, hydroxy- 
{80 9-Fluorenone. .... Diphenylene ketone. 9-Oxo- |180.19)rh bipym (al) 83 (86) [341.57 [1.13007 |1.6369" | i | s | v s |tov E13, 77 
fluorene. yh 
oD, 4 
(OG; 
7 Seg 2 
S74 el 
(0) 
f81 |—,oxime..... - 9-[sonitrosofluorene. 195-21 ind (chl-peth or |195-6 2 on ae vee etn otra s as chl 8 B72, 407 
9-Oximinofluorene. bz) dil alk v 
OO 
~ A 2 
NOH 
{82 |—,l-amino-...... @ubisNOwScetS0.e.. 14. .n 5) LOB tio ma dilsal)i AO) | ileeerteeis| sre arotpeesls oma encale Bel salle ... 008 vs B14, 113 
£83 |—,2-amino-...... CisHoNO. See £80...........|195.21]red-vt pr (al) |156 (163) |......-..]--.---- Jesse ees i | s*| s'/...| s* |peth 6 B142, 68 
{84 |—,3-amino-...... CiusHyNO. See f80...... W19p.21ixend (wordil 158-9 | Mises e alte ele soe SM Bt leet a oalieatan tents B142, 69 
al) 
£85 |—,4-amino-...... CubsNOuscers0ue. ees. eee 195.21)og nd SS Me biicvacatemeeee ltericcvomctallomtenrickares vivf...|...jehl v aa v |B142, 69 
£86 |—,2-bromo-.....-/C),H7BrO. See {80........... 259.12/ye nd (al or aa)|142-3 Se a Boe eRe ilokE ea sh S. | Shale detervexs E13, 83 
£87 |—,2-chloro-..... -/CysH7Cl0. See £80...... _|214.66)og-ye nd (dil |125 ubL be Tc Aede oll seme 8 ..{sulf s E13, 89 
al) (vt-red) 
{88 |—,1,8-dimethyl-..|¢,,11,.0. See {80............ 208.55 ye RS ce Ulery i Sats | are imerene dl Rica ae i Ab el eae chi s AM earciecioe 
£89 |—,2-nitro-. .....-.'C,,;H7NOs3. See {80.......-..- 225-2 vender lf (aa))|22-85 Wa Bs ie fee se Pent s ./sulj s aa s* |E13, 85 
| (red-ye) 
£90 |—,2,3,7-trinitro-. .|C,;HsN307. See {80.......... 315.21)pa ye nd(aa) Thole eng [aves Meee cater (Best tekor eas KO PCRDG Oe weld) |) oneal) va ebb: B77, 254 
£91 |—,2,4,7-trinitro-..'O,31];N307. See f80.......... BS 2 livemnds(aa OribZ) tl Om sme | ewe sete |etesiciete nd | eerienecneaear Sheena eval ava eal y, B72, 410 
{92 9-Fluorenone- 924 :22log-red md (Gil POI Zr alee cs dee lee cae oe sulf s (red)|B102, 534 
l-carboxylic acid ay al) 
tel 
QO CO2H 
£93 |—,amide.......... 223.22 ye nd (al) DI9=30 4 MilieKnctrpous woth d ic cena or 6 ha wie] save: bijearpal Gamer nach et B10, 774 
aes en Ley gh 
CoQ 
it | 
QO CONH?2 















































For explanations, symbols and abbreviations see beginning of table. 
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£97 
£98 


f99 


£100 


£102 


£105 


£106 


£108 


£109 


flll 
fll 


fli? 


Solubilit; 
Mol Crystalline = be BOEALY, 
Name Synonyms and Formula oa * | form, color and Be oC Density np ee teecae al 
* |specific rotation elvetlethlacelibe other 
solvents 
—|—__—_—} +++. =| al 
9-Fluorenone-1-carboxylic acid 
—,chloride........ CuH7ClOz. See f92.......... 242.65 pa:ye nd (bz)M|140) oa lete verse Sel ew creme ianiera cote d+} s/s =|! vA) | seen 
— ethyl ester... ...|CisHi2Os. See f92............ 262: 26\veindu(dilial)n a1 84-6) d|aeaniarsees|peternceeale ee ears relat tad sulf 8 
9-Fluorenone- 224.22\ye nd (al or aa)|/338 mb). Re i eseicu fics haga ROS sh|...|...|...Jaa eA 
2-carboxylic acid OTO 
Vv CO2H 
I 
° 
—,methyl ester... .|CisHi0Os. See f96...... 12a. 20190 nd) (MeOH) WES1 i)! ON aay surentl eer cny ciel) atratcrees VA fl (rte (te fen bare othe 
9-Fluorenone- 224.22lye (aa) 285-6: (ON Pilsen cleisGueuuw cileaniey awe ps |...]...|... Jaa a 
3-carboxylic acid CwUinas 
SY 
I 
to) 
9-Fluorenone- co2H 224.22|ye nd (al) 227 WSS echevas alle Geers ablated i | s*| 8 .|sulf s (red) 
4-carboxylic acid aa s* 
OU 
Il 
S ‘ 
Fluorescein... . .|3’,4’-Dehydroxyfluoran. 332.30|red rh pr S146 a) NS bs poate. channeaieeeneee & | 8 | & | 8 |.../pethi 
Resorcinolphthalein. (stable form) (sealed 
HO ye gran tube) 
| Qabile form) 
ros | 
(ae 
Oe 
oo 
HO 
—,sodium salt.....|/see Uranine 
Fluorescin....... 2(3,6-Dihydroxyxanth yl)- 334.3a\color ye nd (aa/l2G-7 0 Piss oie safle es tee eee eee 8 8’ laa gh 
benzoic acid. or eth) pl (bz) 
HO 
~ 
ia 
7 
Ay 
YE 
HO 
Fluoroform..... .|see Methane, trifluoro- 
Fluorophosphoric|(CsH{0):POF.............. TSA 15 oe eee |629 1.055 {1.3830 | 3 8 Joils v 
acid, diisopropyl da’ lig 3 
ester 
Fluoroprene..... . |see 1,3-Butadiene, 2-fluoro- 
Folic acid........ P.G.A. Pteroylglutamic acid. |441.41]ye-og pl (w) ca. 250d PS Ta Py 8 
Vitamin Be. CivHisN706 5 ehl i 
alk 5 
Folinic acid... .. ./5-Formyl-5,6,7,8-tetrahydro- |473.45|pl [a] —15.1 PAB K—BOi. beccis.c arctearslles 49:6 bia) allt cetagaey- 2 oll Seta cmc echelon d eles eee 
pteroyl-glutamic acid. 
Lencoforin 
N oN 
aaa ) cs 
Ny —CH2NH— —CONHCH (CH2)2CO2H 
é = 
OH CHO 
Formaldehyde. ...|Methanal*. HCHO 30.03)gas —92 — 21780 0.8157 ® ete chl 8 
—,B,B’-Dichloro- —_ |(CICH2),CHOCH20C1Hb.. . . . {187.07 96-8 /1.182); /1.4491" Oe fel ceo 
isopropyl ethyl 
acetal 
— diethyl acetal.. |Diethoxymethane*. Diethyl |104.15).............. —66.5 88 0.83197 1.374818 | 5 
formal. Ethylal. 
CH2(OC2Hs)2 
—,dimethyl acetal. .|Methyal. CH:(OCIa): . . 7 6s1 Olena .|=104.8 /45.57 — |0,8876% |1.358918 | y | « | 0 .oos 
—,2,4-dinitro- NO2 210.15|ye cr DGG Wivws veetumeloarrra ieee i |e] 6 
phenylhydrazone NS 
cu:nnn—_S—nos 
—,dipropy] acetal. .| Dipropoxymethane*. LBS 20s ect ss hens —97.3 140,576 OLS345% 1 T-SOS01 ey Tee ic caiiee cleaaltenetes cies 
CH2(OCH2CH2CHa): 





























For explanations, symbols and abbreviations see beginning of table. 
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B10, 774 
E13, 108 


B103, 535 


B192, 249 


B18?, 307 


Am 73, 
1979 


Bl’, 619 
B6?, 1244 


BI’, 640 


. |B, 639 


BL, 638 


.|B15, 490 


B1?, 639 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
a 








Mol Crystalline . b Solubility 
No. Name Synonyms and Formula ie * | form, color and wee ae Density ny Ref. 
* ‘specific rotation 4 “ other 
w | al |eth/ ace) bz 
solvents 
1 7 t = ~ + 
Formaldehyde 
EUT2 i= OxXIMe.... w+ «+. | Hormaldoximoe. OMMNOE sami AOcO4l ecu. vs cc ecalueeanes Sa MPT Bea sof scala orulere aie siviv .|B1, 590 
5h 
£113 |—,fluoro-.........|Formyl fluoride. FCHO......| 48.02 gas =  ~——i#........, Re DATO EO oe veel rary a: |l.-tll.5 2heeeleeee ties Am 77 
5278 
— |—,thio-, trimer...|see 1,3,5-Trithane 
f114 |Foraldomedone. . 292.38). . 189-90 SPREE G Balle ous ]levere'| ateaeen Aekseees B7?, 852 
CHs i, oa CH3 
SRT eS ee vi 
Nei. TNF ps 
CHs . re CH3 
— |Formamide. . see Formic acid, amide 
— |Formamidine. ...|see Formic acid, amidine 
— |Formanilide...... see Formic acid, amide, 
N-phenyl- 
£115 |Formic acid......|Methanoic acid*. HCOcH....| 46.03]........... 8.4 100.7 1.220; 1.3714 0 | 0 | « 
f116 |—,allyl ester. | HCO2CH2CH:CH2 86100] Srlatesian Grove oraten vac 83 0:928;0 0 | aeRO: $.allseutllesaall Se: |henesl ss Seeeeeetn eel 
RINT, — amide. .- 40. 64-0 Formamide. HCONH?.......| 45.04].............. 2.55 105-6" = ={1.1347 1.4453 | © | | 3 Bil Qaraeee aes B2, 26 
f119 |,—,N, N-diethyl-.| ICON (C2Hs)2...... TOU LS |Mee ewes aur sell etre chee 177-84) 0.008) | aeeeee oly|y B4, 109 
£120 |—,—,N, N-di- IEECONUGH) $0 0 osc nne 7510 Gee eee eee = 153758 0.94454 |1.42692 | 2 | a | o 2 |chl B4, 58 
methyl- lig 6 
£121 |—_,—, NV, N-di- N-Formyldiphenyl amine. 197.24|rh (dil al) 72.4 SOteoen | il jek ata i s/s Bienes cho me B12!1, 190 
phenyl- HCON (CeHs)2 Se 
P22 —— Neethyl-. 2.6 HCONHGiHs......... Fv le gadis a sonudeallananace cp eyes (01952750 | Gaseeeee 2) || 20. || "00 .|B4, 109 
f123 |—,—,N(1-hydroxy- (nee formamide. AOS AS hentia 6 vacky Bilasaiaae er DVS Pee Reece alleeesvorcaa s a ao] Wee a iced | oi oe a ea B22, 37 
2,2,2-trichloro- HCONHCHOHCCLh 
ethyl- 
{123;|——, NV -methyl-....|HCONHGHai...... es ae us DOO Ll totacene ea nat ce ame ae ne nity: 180-5 TGV rome SUITOR |) talescllcen | eer eae eee Bé@, 563 
f125 —,—,N-phenyl-..../ Formanilide. HCONHCeHs . .|121.14|mel pr 47.5 271 1312372 ap peeateT. is heer West ee eel Aeeibiee fe ae fe 
£126 |—,—,N-2-tolyl-... .|Form-o-toluidide. N-Formyl- |135.17|pl (al) 62 288760 TOSGT Mile Ase ee Fea een eal tee Sees B122, 349 
o-toluidine 
noown—(_> 
pa 
CH3 
f127 |—_,—, N-3-tolyl-.... CH3 BEE (lls nen oe eae omy <—18 Phos UNE oe Shear geal esc pen a at hey s .|NaOH s B12?2, 468 
Za 
ntdwa— CS 
f128 |—,—, N-4-Tolyl-... noonn—{_Y—omn 135.17|nd C25 ty (Sachets ees (OR a Pee POR aera, Soheve .|B121, 419 
f129 |—,amidine........ Formamidine. HN:CHNH:2...| 44.06|pr 81 Ge haseureeore leas eters Veh ee vl ue plore eign ee cnetahe|| Eee 
£130 |—,—, N,N’-di- CeHiN:CHNHCoHs.........|196.24|.............. 143 > 250 mn eee 5|s|v|s|-s |chls, lig 5|B12, 236 
phenyl- C82 6 
f130!;—,amidoxime...... Isoretin. HON:CHNH2......| 60.06/rh nd (al) 114-5 (URE MEL pecan sent nc A ae v| 6] 6 i (Starnes alll epee 
£131 |—,benzyl ester..... Benzyl formate. VEYA Soe OC | eng, Se 203.4 THOS Mlnawa ees - flex Itcetay TE eran leper eee 
HCO2CH2CeHs 
£132 |—,butyl ester...... Butyl formate. HOD 1S Retlacn: scan: —91.9  |106.8 OlGLOLy 1387425 ai cot oats | || Ne eee eee | ee 
HCO2CH2CH2CH2C Ha 
£133 |—,sec-buty] ester.. .| HCOxCH(CHa)CoHs......... NOZLUS renee he cere igen 97 08846 1 PSST Dea Sa) oom |Pooi S).. 211.5 <!| e heeee 
0 ; 
£134 |—,cyclohexy] ester . 11-3) Wd \atinecara aea er cea Le cece 162.5 TOO 57aan umscee ae ny | HCO2H s_ |B6?, 10 
ucom—C_ aas 
HSS )\——evhy lester). 15 ol tt OOsC2Ees ua sc wee nem cc «lets WALOSIh meester) — 80.5 54.3 0.9117 |1.3598 Bir |icootl Monte as'l cecil scx erzyeeskcr cn cesl| adhere eaein ec 
£136 |—,heptyl ester..... SISO GIS ONS Fon aos coe ype Oe in eee ee cela emer 176.7 0:04, mmm Reich £200 | hoo. eal eae sree, A | 
£137 |—,hexyl ester...... HCO2(CH2)sCHs..........-. 180510 | Meera 153.6 07808; Mee ae iif feco34 a4] taovel seagate ae sere oe 
£138 |—,hydrazide....... Formyl hydrazide. OO:Obiyelfiornd (al) \54  Wiucswaewailiceeocce sl hese se a i|viv' v |chl v B2, 93 
HCONHNH2 
£139 |—,isobutyl ester. . .| HCOzCH2CH(CHs)e........./102.13].............. —94.5 98.4760 0.8854. 1 Ste Sass 2a atte I eC eal oll aralis oon ease ota B22, 30 
£140 |—,isopropyl ester. .| Isopropyl formate. {OTT Ul ha eet Pee EET PRO einer | onlay eren 68-7 1751 0.8728 PYG A aEKS 5 | 0 | B22, 29 
HCO2CH(CHs)2 
f141 |—,methy]l ester... .|Methyl formate. HCO2CHs.. .} 60.05).............. —99 31,5760 0.9742, 1.34332 | v| oo] s .|MeOH s_ |B2?, 25 


















































For explanations, symbols and abbreviations see beginning of table. 
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No. 


£142 


£143 


£144 


£145 
























































Solubilit; 
Mol Crystalline a b us 
Name Synonyms and Formula - ‘| form, color and an Bee Density | np ; Ref. 
. . . thi 
specific rotation Sr iltall leek lacel be : aan : 
Formic acid 
—,3-methylbutyl |Isoamyl formate. MT GS16 | scvecteeerentan airs cok |eeecsiacerarn 124.2 0.8820 |1.384762 | 56] 8 | O}...}...]--.- eee [eee eee 
ester HCO2(CH2)2CH (CHa)2 ee 
—,4-ni kal)! © Br I, RRA reece BARRE seals eed! « 1, 2 
nitrobenzyl ncorcmm—C_—nor 181.15} (dil al) 31 ee 8 > 
ester 
—,octyl ester....../HCO2(CH2)7CHs............ 158.24 lees state is a8 198.1 O'S7 25 Ieee Fie Se Pe esc re B2, 22 
—,pentyl ester.... .|Amyl formate. 11G16 ne eee —73.5  |132.1 089263) (1.390220 75, | toa hcon|| ell neta ens rset eater cee 
HCO:2(CH2)4CH3 
—,propyl ester..... Propyl formate. SB Hie eee cess .|-—92.9 81.3760 0.90064 |1.3769% | 6 | o]o]...]...]-......... B2?, 28 
HCO2C H2CH2CHs 
—,amino-........|see Carbamic acid 
—,azodi-.........|see Azodicarboxylic acid | 
—,chloro-, amide..|see Carbamic acid, chloride | 
—,—,benzyl ester. .|Carbobenzoxy chloride. 1%: GOI: evar: doy serve vue [fences ear DOB MDM, F isccien | Gay Bits 21.) 5 + cil Sehie. Seee B6, 437 
C1CO.CH2CsHs | 
== pity ll esters! GLCOn(GHs)sClis: 15 .et ee toGs BS ean eoctllaee sean 142 1.074% |1.4178 d|d]~ . |B32, 111 
—,—,2-chloroethyl |C1ICO2CH2CH2Cl............ L42:07 | Reta mae tects Kay Gost 155-60 [1.4208 | i|s .|008 8 B2?, 193 
ester 
—,—,chloromethyl |ClICO2CH:2Cl............... 28504 ee erty ea eine as - |107760 1.46515 | 1.428622 | d’* Vv .|B32, 11 
ester 
—,—,3-chloro- COOH GHOREN.. cinen vannec 157,00 | Remi ter tea tenet 177 1.29495, |1.4456% | i .|B32, 10 
propyl] ester | 
| 
—,—,eyelohexyl T6262)... Wada, eh we -|87.527 aie bt As, leek ee RENE icklckate eEE 
antes clcor—{ 
—,—,dichloro- OlCOCHOb a. ean tarer ogee GRRE! hare ipre cared cl (somone 110-1780 Bla ect 8) PR eee B32, 11 
methyl ester | 
—,—,2-ethoxyethyl |Cellosolve chloroformate. Tees Pe 2S Re Same 67.214 1.13415 — yn es (Ss (ee ues eke aes acres 
ester Cl1CO2C H2CH20C2Hs | | | 
—,— ethyl ester . . .|Ethyl chloroformate. TOS253| liars er mene eres — 80.6 95760 1.35774 hoe didls s |chls B32, 10 
ClCO2C2Hs | 
—,—, isobutyl ester |C1ICO2CH2CH(CHs)2........ T3B:58Ns 5 cores taro . {128.8 1.0426", le d | sh| 2 s jchls B32, 11 
———isopropenyl |@lCO2C(CHs):CH.....-.-.«-|219.53):....-2.-.0n0e)}ere<++- 100760 LOSS lee ere Bhi ral tae eececrerae. ce a oe 
ester | 
| 
—,—, isopropyl CICORCHCH aeons cc ey ss cote BOC sOOl bh atedapectacnttetaee . | 103—4723 i -| s B32, 10 
ester | 
—,—,2-methoxy- ClICO,CB2CHsOCHsy. ha... s(LS8.55)... +. o-n eae - |58.78 1.1905%5 {1.416325 i NBs 2 Weems iy lean ion oy (Ch Seo een: 
ethyl ester 
| 
—,—,methyl ester . |Methyl chloroformate. 94.50)... 72-3787 1 22319 1.38682 | d | « | o | s |chls B32, 9 
C1CO2CHs | 
| 
—,—,3-methylbutyl|Isoamyl chloroformate. 150.61]... 154.3 1.0288) | Bie ee [aoe Mae oes tc B32, 11 
ester C1CO2C HC H»CH(CHa)2 | 
—,—,pentyl ester. .|Amyl chloroformate. 150.61]... 60-215 .. {1.41815 As Beds adadic wes] sees ictere eet sama termes 
Cl1CO2(C H2)4CHs | 
—,— propyl ester. . |CICO2zCH2CH2CHa. . ciN22. OB ieee « «ath atarsil 115.2 1.0961; |1.4035% | d loa likes . |B32, 10 
—,—,trichloro- Diphosgene. Perchloro- 197,.83N5 case .|-—57 128700 1.65254 [1.456622 | i | s | v . |B32, 8 
methyl ester methyl formate. Superpalite. 
CICO2CCls | 
—,cyano-.........|see Oxalic acid, mononitrile 
—,(ethoxy)dithio-|Ethylxanthic acid. Ol rs .jea, —53 5 .chl, CS2s |B3?, 151 
CoHsOCSoH PhNO: s 
—,fluoro-, fluoride.|see Carbonyl fluoride 
Formimidic acid, | N-Phenylformininoethy] 1 ee rr . {213-5761 1.0051¢ 1.52792 | 8 ee Somme - |B12, 239 
N-phenyl-, ether. CeHoN :CHOC2Hs 
ethyl ester 
Formonitrolic Methyl nitrolic acid. 90.04|}nd (eth) Gere illic ees ail peters Ae eialle eee BSS .|B2, 92 
acid HON:CHNOs: 
Frangulin........ Franguloside. 416.89)yveor red: (al oryi2a@ bios cerca tessa Galan ccunnn i | s* s* |chl s* B31, 74 
Rhamnoxanthin. Co H20Oo AcOEt) [a]p sh aas 
—1384 (80% 
aa, c=0.05) 
Fraxetin.........{see Coumarin 7,8- 
dihydroxy-6-methoxy- 
| 
a i a ee a NN eat I ee 


For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline * b Solubility 
No. Name Synonyms and Formula oi form, color and ae a Density ny - Ref. 
specific rotation F other 
w | al /eth|ace) bz 
solvents 
a 4 — = oN Z i 
Fraxin 
£173 |Fraxin...... 370.32|ye nd (al) 190 (205) 6} 6] i . | B31, 249 
CH20H vi | gh 
| : 
1) » 74 een o re Wi 
Cie 
SORT eh | N y 
HO \. ri H 
CH30 
H OH 
— |Freon............|see Methane, dichloro-* 
difluoro-* 
— |Freon 114........ see Ethane, 1,1-dichloro- 
1,2,2,2-tetra-fluoro-* 
£174 |1-Fructosamine _Isoglucosamine. TOOL IBV Fe AR ckastle tol (far tieatte can) | eae Sec ee oe tilt .|dil ac 8 B31, 342, 
(D) OH OH H 345 
he 
oc 
H H OH 
f175 |6-Fructose(D).... Fruit sugar. Levulose. TROL [preor nd Cw) LOD =A ert neeccee nists aoe, eallleieiacoretere v| 6 s |.../MeOHs_ |B31, 321 
ont [a]p — 122 
cc 2h hae (MeOH) 
H H OH 
£176 —a-Fucose(L).... ta i ; 2 164.16)nd (al) [a]p LE ASS Ul Storaaars. cteorcert (nag Cito ae Aetna 0A ic Stal es Wes eran Ia (eee oc B31, 76, 
7 a ig ee — 124.1 78, 80 
H OH OHI 
— 3-methyl-(D)..... see Digitalose 
f177 |Fucoxanthin..... ane Pie igs os otis, 2 ches tina 1682: 89lred-br-pl(-+-2w) 166-8 freed ec | dee em cctl ences Sallie .|MeOH 6 |B30, 105 
lalp+72.5 
— |Fulminuric acid..|see Malonicacid, nitro-, 
amide nitrile 
f178 |Fumaric acid..... trans-Butenedioic acid*. 116.07\nd, mel pr or pl|286-7 1651.7 sub 1.635, See 56} s | 6] 6 .jehl, CCla 6 |B22, 631 
HO2CCH:CHCO:H (293-5) gh con sulf s 
f179 |—,dichloride....... Fumaryl chloride. A52-O7\pavyebiq’ | Wircsevwews 158-6078 1140820. [5 RE ae cA eRe ica foe oil erey ol tone toteemeeretree the abectee aoe 
CICOCH:CHCOCI 
£180 |—,diiosbutyl ester. . |(CHs)2>CHCH:02CCH:CHCO2:CH2CH(CHs)2 sd... ss es D716 0g Fame NS oy orcas enon eee i jks . |B2, 742 
77407) |e ee 
£181 |—,diisopropyl ester.|(CHz)2»CHO2zCCH:CHCO2CH(CHs)2 |..............)e-+---05- PDA i RE PERE 2 3 s|s .|B2, 742 
200.24 
£182 |—dinitrile....... . |trans-1,2-Dicyamoethylene. 78.07 nd 96 186760 0:94.16! 143491 |) gy Ns tS lickers |'s erri|ledeco ones mus B21, 302 
Fumaronitrile. 
NCCH:CHCN 
£183 |—,dipheny]l ester... .| CsHsO2CCH:CHCO:2CeHs. . . .|268.27\nd (al) 161-2 DOME nee tec lnmucilaciatete na We al elem biel hele canes ba oe B6, 156 
sh 
£184 |—,dipropyl ester. . .|CHsCH2CH202x:CCH:CHCO:CH2CH2CH3s swe ee ee ee fewer eee 1.0120) |1.44352 Be || B. |pabevel|tavets|| terol -ketstmracs B22, 639 
QOO 24a Miia sgem » aener 
£185 |—,piperazinium CuHwN2.HO2CCH:CHCOnH. .|202.21)... 0... cscs AO Oo hh acers dt ccta shots Manne eiadaee Ah Id Mk Be Sod ea | io hc Am70, 
salt 2758 
185! —,bromo-........ HO-CCBr:CHCO:H......... 194.98)|pl 185-6 OL Nita ee ole va haa B lok fees sala tere Pied | ee eaneeree 
1852 |—,chloro-........ HO2CCCI:CHCO2H.......-. 150.52 pl (aa) 191-2 sub. (Sheltie aA RITA wakes. viviv Ma ete, 2 eral Mae oay ceed 
£186 |—,—,dichloride. .. .|CICOCCI:CHCOCI......... WS7.42ipaer | weed aun 184-7 5d 1.5647 1.520620 | d Vv aas B22, 640 
73-520 
£187 |—,—,diethyl ester. . |\C2HsO2xCCH :CClCO2C:Hs (AIG: 65 eran ta ti etaraietaneel pac skies haters 250 dd 1.1883 Ry GION ee 2)! We alors allimemme gre cen B22, 640 
136.519 
£188 |—,—,dimethyl ester|C HsO2xCCH:CCICO2CH; iHe fGen | ae a 224 1:28094 |ndeentt cr! Spl Mavis eco neeeretye B22, 640 
£189 |—,dimethyl-..... HO2C(CH3)C:C(CHs)CO2H . .|144.12/nd (w) DAD = yatta e ame Stee atecesndlllavan sma 5 | 6 i |chli B22, 660 
sh 
190 |—,methyl-....... Mesaconic acid. 130.10 rh nd or mel pr|202-4 —‘|250d ile Ge | iene si/v|s 5 |chl, CS: 5 |B22, 651 
HO2CC(CHs) :CHCO2H (eth, AcOEt) vi lig 6 
£191 |—,—,diethy] ester. . |C2HsO2CC(CHs) :CHCO2C2Hs.|186.20}............-- . [229760 1.045339 1.448820 8 | 8 Fall eaea ya ee Oas ese B22, 652 
f192 |—,—,dimethyl CH:0:CC(CHs):CHCO:CHs 158-15)... oe lhe ee eee 203.5 1.0914) 1.451220 GB) Sia srecel terete tlteicsotersparanerate B22, 652 
ester 












































ee ee EEE 
For explanations, symbols and abbreviations see beginning of table. 
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5 Solubility 
Mol Crystalline Pe by 
No. Name Synonyms and Formula oe * | form, color and ae oC. Density np a See Ref. 
specific rotation Spi lalillethlidealkbs other 
solvents 
+— ss — 
Fumigatin 
— |Fumigatin.......|see 1,4-Benzoquinone, 3- 
hydroxy-2-methoxy-5- 
methyl-* 
f193 |Furan............|1,4-Epoxy-1,3-butadiene*. OSO7E nce ale nitetais oie 32788 0.03664 \1-42 162 ei lev [eval ieee eee B17?2, 34 
Furfuran. 
4: 3 
sl I 
oO 
£194 |—,2-acetyl-...... 2-Furyl methyl ketone. 110.11) (peth) 28.5 173 1.0982 °. 1150177 | Sialll sels oc cere B17?2, 314 
CoHo6O2. See £193 
194! |—,2(amino- Furfurylamine. CsH7NO. O7 Teter eee AE tesco 145-67 1.0995, |1.4908% | ©] s|s|...|...].......... B182, 416 
methyl)- See {193 
£195 |—,2(amino- Terahydrofurfuryl amine. NOUS Glee ven erecta, . 151-2785 0.9770, PAB B12 Woo te co Ng Mer beac thse rerence Am67, 
methyl)tetra- CsHuNO. See £220 ae 
hydro- 
£196 |—,2-bromo-..... .|a-Furyl bromide. CsHsBrO. _/146.98]..............]........- 10274 1.630 1.49802 | 6/8 | 8 Wh eR olism ners ant 
See f193 
{197 |—,3-bromo-..... 8-Furyl bromide. CaHsBrO. /146.98]..............]....-..-- 102.5%  |1.650; |1.49812 | i | s/s (PB aeesang sein B17, 27 
See £193 <i 
£198 |—,2(bromo- Furfuryl bromide. CsHsBrO. |161.01)paye 8  ~—id............ 33-42 1.560,, 1.53802 8 .|B172, 39 
methyl)- See {193 
199 |—,2(bromo- 1-Bromo-2,5-epoxypentane*. |165.04]..............|...--..:- 168=7OM | coos |S Beis fe alta eacisterers B172, 21 
methyl) tetra- CsHsBrO. See £220 
hydro- 
£200)|-—=2-tert-butyl-ot)||\OstliiOs See £193.02 124,180 4 te cle oe 116-777 ||0:860,  |1.4373% [pal sHnas|s.|. - Ie aokeeeeeleee essere 
f200!|—,2-chloro-..... . |a-Furyl chloride. CsHsClO. |102.52].............. 77.5 19287) T4571 ee ee Za, acl ects cele oe oon eee 
See £193 
£201 |—,3-chloro-...... 8-Furyl chloride. CaHsClO. = /102.52].............. 79740 1.20947 1.4601 |........ é ae AY eee! (8 0532, 43 
See £193 
f2011|—,2-chloro- Furfuryl chloride. LUG BB |L. Rees eee | ee ee 4926 1.17837 |1.4941 Tale a oe oe emer: 
methyl- CsHsCloO. See £193 
£202 |—,2,5-dibromo- |CsH2BroO. See f193......... ./225.88 pl 9-10 164-5764 aia 1.5455 B17, 28 
£203 |—,2,5-di-tert- CiskleoO. See $193... os cei eo APBOLOB Oo oc ccc. ee . | 210760 0.837, 1.436920 i Bile Sp. . aterm heen ellewe cee 
butyl- 
£204 |—,2,5-dichloro-.. .|CaH2ChO. See f193..........|186.906]...........cccleccccucce 115 ASTM Nos cc. leach ede lee lee ee 
£205 |—,2,2-diethyl- CsHieO. See f220............ 2B Deer tas tera rae tesa .|145-50 0.870387 |1.43172 | i .|os v B17?2, 25 
(tetrahydro)- 
£206 |—,2,5-dimethyl-. .|CeHsO. See f193............ CYS ll ee ee 937 0.90007 |1.4470% | i| s/s s |chlsaas |BI17}, 20 
£207 |—,2,4-dioxo- Tetronic acid. 6-Ketobutyro- |100.07)p! (al-lig) 141 -| ve} va] 6 5 \chl 6 B17, 403 
(tetrahydro-) lactone. C4H4Os. See £220 lig 5 
£2071|—,2,5-dinitro-... .|CsH2N2Os. See f193..........|158.07|nd (w), pr (al) |101 Sane bat Rall KM lek slae stoctemen eee eee 
{2072|—,2,5-diphenyl-. . |CisHwO. See f193........... 220.26/nd or If (dil al) /91 | ee ijviv COONS, Waxes 
£208 |—,2-ethoxy-......|Ethyl 2-furyl ether. CoHsOz. {112.12).............. 1125-6 0198407. 1.450080) |) ede Ales lec llk outta tees eee 
See {193 
£209 |—,2-ethyl-......./CeHsO. See f193............ CY he i _|92—3768 OI: -ly-aagete Phen ale balli Mie: eae oes 
{210 |—,2-ethyl- CoH0. See £220... PAOLA Glin Secrest eee en 107760 0.860916 1.4169 alos 's B172, 23 
(tetrahydro)- 
— |—,(hydrox- see Methanol, furyl- 
methyl)- 
f210!|—,2-Iodo-........ Catal Os See £198 dosuic0 ces st} LOBsO8 coca at vas sce 43-516 2.024) {1.56612 BY) occa) os oper eemcrtte ee AME 
f2102]—,3-Iodo-....... CA sTOM Seo fLOS ates. wh <i 5l 108008 | one eet eels US2ovek Ogee een i Balok ollie eerrocae sec ee ee 
f211 |—,2-isopropoxy-..|Isopropyl 2-furyl ether. 19 le ae reel 185-6) — |0:0680% (1.44708 [reel ee (oer | exc c| eee eRe 1a 
CiHwO02. See £193 
f212 |—,2-methoxy-... . |Methyl 2-furyl ether. O80) Mie Meme {110-1 nA cor Creal Wee Pat TB teal acme Poel ae | Sena een os: 
CsH6O2. See £193 

















For explanations, symbols and abbreviations see beginning of table. 


C-330 
































PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
CS ae aa aa a acs NE oe 








ey Crystalline 2 \ Solubility 
No. Name Synonyms and Formula rt form, color and 5 ve Density np Ref. 
* Ispecific rotation other 
w | al |eth| ace} bz 
solvents 
+ ip r ‘aaa ieee | 
Furan 
£213 |—,2-methyl-..... SylvanaCaeOn see 108 05. «| SaclO|oerunectag ae clit acaan« 63737 0.91327 |1.4342% | i]s] /|...|...|........../BI72, 39 
f214 |—,3-methyl-..... Gare Seer OSs oes oct cies, | BB OLO saute ve sae swell ess eect ae 65-6 pee pleats She ler ecl soncancese B17, 40 
£215 7 tear GeO ee tegen oak ara 0 | OOtLS ies ierdes ana ncsli@anom naan 78760 (MASE Inn cance 8 |vi|vj...|.../ehl,osv |B172, 21 
tetrahydro) 
{216 "aera bx CsHwO. See f220............ SOTaleceene ts oeta clea oe 83738 0.8642, |1.4112% | 5 |...]...]...|...]os v BIT, 21 
tetrahydro-) 
£217 |—,2-nitro-.......|CaHsNOs, See f193.......... 113.07|mel (peth) 29 TASSOIRS Ree nllatee TG eta An 2-2] ee es \B17, 28 
f218 |—,2-phenyl-...... CwHs0. See f193............ ARATE ret os, coh arn't aoe LO7=R18  |T1083qy 111502020 |n spilaceilaaralearle cullee senciee Eas 4 
{219 |—,2-propyl-...... CyHOsSee T108; aes we else DILL S| acter tat Ae ies Rant ieene 114—5'50" 1 0;80064) (1154450200 nce eases alee leanne eee 
{219!|—2-propyl (tetra-| C7HuO. See £220............|1I4.18)... 00.000 cee feces 114750 (OS86477 e442 2000 pee || ee | | B17, 11 
hydro)- 
£220 |—,tetrahydro-... .|1,4-Epoxybutane*. Tetra- CERIN eg nee et fr—65  |64-5 0.888, {1.40762 | vy | v |...|...]...Jos v BIT, 15 
methylene oxide. 
aes 
sk Je 
te} 
220!\—,tetraiodo-..... GalaONSeedt0S. 32.85.4000. 571.69|nd 165) SRM se eecteo as athiace iene Fe ech loeoleorallsealt rat: B172, 34 
£221 |—,2,3,5-trichloro-|CiHChO. See f193..........}171.42].............. fee cece eee 147 P5025) Ue aes BS ils ci] ee ee 
— |2-Furanacrylic see Propenoic acid, 
acid 3(2-furyl)- 
— |2-Furancarboxal- see Furfural 
dehyde 
f222 2-Furancar- a-Furoic acid. Pyromucic 112.09|}mel nd or If (w) |133 VEU EV de eal RRS SERCO. | [peace BCS) CV eeeelltncalll hase ee ESL ea eo! 
boxylic acid acid. ee 
4a 
[ | 
sh acon 
{223 |—,allyl ester....... GrHcOe Sea t202) a. .4 ee . 1152515 | eae re ea a ee tne = 206=986 g MeT Ber 404520 alen ences (eee lel a eek eee eae 
{224 |—,benzyl ester..... CwHwOs. See f222........... ZOZ2iveuse) gig ae hess ere otus <A 179-8118 1.16327 te ty me eee ee eee era citer see B182, 267 
£225 |—,butyl ester...... GurcOniSeeiooot 168510 teeaebe koe cecal te scie 233 1.0555, |1.4740 | i | s/s |...| s |peths B182, 266 
£226 |—,sec-butyl ester... .|CyH12O3. See {222........... MOS cri caceteventtin vey oil Mace causes e 67-91 OGY by satan Ti] Poo! cou || -85)| rape va orem B18?, 266 
{227 |—,chloride........ CsH.ClO:. Seef222.........«. 130:53) 0. aheke woe ee —2 (+1) |173-4 bene ere 8 cas Fashe aes Fe GU eile sally a oiketelers B18?, 267 
d’ 
{228 |—,ethyl ester...... GAEL Seeii222 ee 140.14|lf or pr 34-5 196.87 |1.11747 |1.479121 | i | © | © |...] s |peth « B18?, 266 
{229 |—furfuryl ester... |( J] oon J 192.17|dimorphic 27.5 1222 1.238495 |1.5280% | i | 8 | s |...| © |chl » B182, 267 
te} oO 
£230 |—,heptyl ester..... CisHisOs. See £222........... DGS ne ae eran he eee 116 =7eam tl OOO5 ual erect Feller | eral Soltero B182, 267 
£231 |—,hexyl ester...... CibeOs see teee wntetasaie LOG 2 hrcynaieyanenciec |Meat «gies 105-71 THOUDR Whgocasac i | gs |...]...| © |MeOHs _ |B182, 267 
£232 |—,isobutyl ester. . .|C»sHi2Os. See f222........... MGS Gee Ae es perce lleeeenneeas 221-37 11.0883% 11.4676 |. 5... uel alles dlgoes sans. |B182.266 
f233 |—,isopropyl ester. .|CsH100s. See f222........... DOA La ileis cot ahay wie We teen ate ue 198-9760 1.0655, PSOS 2M hye chess ills pater tare allstars naupee B18, 275 
£234 |—,methyl ester... .|CoHsOs. See f222............ OAR GIN ae Orr aardl la Aeneid 181.37 1.1786, |1.4860% | i | s |e |...] 8 |........-. B18?, 266 
£235 |—,3-methylbutyl |Isoamyl a-furoate. 2 D2 PR tees, exis cinch cefectestare 282760 1.030, 1.427420 |} i | oo }...)...)... .peth B182, 266 
ester CioHuOs. See £222 ie 
{236 |—nitrile........../a-Furyl cyanide. G3:00 are acl etea latinas 146738 meee ble PALE lh jal Rolle wollewellialles @Bamy eet B182, 268 
Uy ens 
oO 
£237 |—,octyl ester...... CisHOs. See f222..... ao pm |CPERS TO, sipieies bene Sue ln enero ean teas 126-71 0.9885, ee ERE teas tT PY |b rive WA 9] Irs re ON Am B18?, 267 
£238 |—,pentyl ester..... Amy] furoate. WS |e re rsitesss- aigevenadl a o-8 carpe 95-71 TROSEEIA lecrope ade B00 al basses oes tel errant lps specs aca ad Re 
CiwHuO3. See £222 
£239 |—,piperazinium 2(CsH4O3).CaHioNe. See £222. ./310.31].............. D4=6)) © slice ccailimiattehicsiy oll ean. Sane Wf ot bo, eae eae HIS reds Beene seas we Wk LS 
matt 2758 















































pa a NS SE eee ———EEEEEEE————E————EEE—EEE—_—EE———— EEE eS ee 
For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





No. 


£242 
£243 


£244 |— 


£245 
£246 
£247 
£248 
£249 


£250 
£251 
£252 


£253 


£268 


Name 


2-Furancarbox 
—,propyl ester..... 


3-Furancar- 
boxylic acid 


—,methyl ester... . 


2-Furancar- 
boxylic acid, 3- 
bromo- 


—,5-bromo-...... 


—,— ethyl ester... 
—,3-chloro-...... 
—,4-chloro-...... 
—,5-chloro-...... 


—,—,methy] ester . 
—,5(eyclo- 
hexyloxy) 
3-Furancar- 
boxylic acid, 
2,5-dimethyl- 
2-Furancar- 
boxylic acid 5- 
ethoxy- 
—,5-iodo-........ 


—,5-methoxy-.... 


—,3-methyl-..... 
—,—,ethyl ester... 
—,—,methy] ester . 
—,4-methyl-..... 
—,5-methyl-..... 


—,—,methyl ester . 

3-Furancar- 
boxylic acid, 2- 
methyl- 


—,—,ethyl ester... 


—,4-methyl-..... 
—,5-methyl-..... 
2-Furancar- 
boxylic acid, 
5-nitro- 
—,5-octyloxy-.... 


3-Furancar- 
boxylic acid, 
5-oxo(tetra- 
hydro)- 

2-Furancar- 
boxylic acid, 
5-phenoxy- 


—,tetrahydro-.... 


2,3-Furandicar- 
boxylic acid 


—,dimethy]l ester... 
2,4-Furandicar- 


boxylic acid 


—,dimethyl ester... 


ylic acid 


8-Furoic acid. 
4 3 
ilwiisad 


oh 


Pyrotritaric acid. 
C7HsOs. See £241 


seé Paraconic acid 


CuHeO.. See £222. 


| J-com 


—CO?2H 


U _ 
oO 


HO2C | 
U J coom 


oO 


Synonyms and Formula 


CsHi00s. See f{222....... 


CeHeOs. See i241........ 
CsHsBrOs. See f222.......... 


CsHaBrOs. See f222...... 
CsHsBrOs. See £222.......... 
CrH7OsBr. See f222.......0.. 
CsHsClOs. See f£222.......... 
CsHsClOs. See f222...... 
CsHsClOs. See f222...... 


CeHsClOs. See f222.......... 
CuHuOs. See f222.......... 


C7HsQu. See £222........ 


CrH2lO:. See f222........... 
CeHeOs. See f222........ 


We cOsn See f222) nk: wee eins 
CsHiOs. See {222....... 
C7iHsO3: See {222........ 
CeHeOs. See £222........ 
CeHeOs. See {222........ 


C7HsOs. See {222........ 
CoHeOs. See f241........ 


CsH10Os. See f241.... 


CoHeOs. See {241............ 
CoHeOs. See f241............ 
CsHsaNOs. See f222...... 


CrsH20Ou. See f222........... 


CsHsOs. See f270........ 


CiH2O(CHsCOs)a. ncn. es 


154.17 
112.09 


126.11 
190.99 


190.99 
190.99 
219.04 
146.53 
146.53 
146.53 


160.56 


140.14 


156.14 


237.98 


142.11 


126.11 
154.17 
140.41 
126.11 
126.11 


140.14 
126.11 


pa Ws Wd ree 


126.11 
126.11 
157.08 


p20 0) 


mali 7 eb eee 


116.12 


156.10 


184.15 
156.10 


184.14 








, Solubility 
Crystalline ee b 
form, color and ae os Density me SS See se LE 
specific rotation other 
w | al jeth|ace} bz 
solvents 
>? a. ss) oO or. »ve;rO. ”iW CCST o>vw—»——oaa a as—_>SI>q$7 
ei ee oe | eee 210.9 1.07454 |1.4737% | i | s|s s |peths B18?, 266 
nd (w) 122-3 TO5—102 | reronte sso |e seneebee ne 6/s|vj...|...,AcCOEts |B18'!,439 
gh 
Wee pik te oa || eR 16070 1.1744}5 |1.46762 8 Se eee BIS! 439 
nd (w) 2B AO gaa histe aieusue OS all ay & eee feel ote co 6. | sa)\_s 6 \chl 6 B18, 284 
nd (w) P2R—O 1 6 Mh vera taher ds oue ten eyed sik rere dtenetmreror pate oi) S18 s jchls lig 6 |B18?, 268 
C82 6 
lf (w) LOO=D i. cee stall aera aoe etn yetece ve S Wes: ay | s |chlsligi |B18, 284 
(185-6) peth i 
pr 17 235767 1:528%0> Nee ils|s {al . ere Bias 284 
pl or pr (w) NGG * NR A. secede Sa eee ce 5/s|s s* |chl s* B18, 282 
iM ates ceed eee 149 B leva: cin SRS « © OEE ee ees Ea . ./B18, 282 
lf P79 BO « | Se Sate ec 0d acoeett Aaa cll eee Cer ee) sh . |B18, 282 
gh 
iewilc lot ere 40-2 Met ORR ranin briar) (ntes athieese ie 
PAO 22 i sere eenay assets, ccc UO 0 ae we llerearees crac sl|\aetereneen a, pl enatetere Bali Bi Ns Mhsifis-o-sit e-sapdov etal ae ec eae 
d’ 
nd (w) 134-5 sub s'/ s |v B18, 297 
Anh ibec ate Saiyan 140-1 oe erates emi all Sanaa cated ater 
dh 
pepe Fra © 192 es eel 2 |. C25, 
42626 
poghok oat erne [ister a, Ae Mer 5|s Bes onore 5S ee 
d* | 
nd (w) WS3Osde 0 Mit erpc ster sh ..|B181, 439 
pl 47-8 205760 aE . .|B182, 271 
pl S628 7 een eta ae a ee _|B18, 293 
hd (bz-peth) 131-2 Rees fe AE ean 2.5\eihts, Seletmtentyeereslleree aera 
pl or nd (w) 109-10 105} 31 96 es 6 jchls B182, 272 
| wh | | 
hiv atte esate seein ies o 9gis oh ey nan sa ge are eens Peta ne 
(w) LO2=35 od eevee cc [eee |...) 8] s |... {peth s B18?, 271 
| aa s 
| 
| 
et Sita. 85-720 1.0102 | i s | . B18}, 439 
nd (bz-peth) 138-9 |.........|..... i Ps oe ed Bee Oeekseenes ict hebise 
(w) LOW Mus cnchrocfea tern: baal easel Ssccll emcee oo wera: 
pa ye pl (w) 185 sub Akola 6 |chli B18, 287 
Banter 125-6 d|s atk See 
| dh | 
223:-* | |e he ea ae lewre sa fei @: PBs ie seul eravatl Mra ells eectors ote acetal ts Rectceoets 
ah 
1 peer: Saree lad 131-24 —|1.19337 |1.4612% | s . |B182, 262 
pr (aa or sub) (224—8> Wi aucakas leas amie viv|é AcOEt v_ |B18?, 287 
aa dvi 
Doin) Santtarn ee 37 ‘ab eet ROPE ee (ee tal fet fall ctl Senay acta moueteory| | kL Aert) 
lf (w+1) 266)(anb) sub) {ede cme Bene d}v Vv chl 6 B18, 327 
vh C82 6 
aa 6 
pr (MeOH) LOGE1ON “FS ee ete lene ae lente chal ei _|B18, 327 
nd (w), lf (al) |>320 SUD" oe! ica ecen EA DG |[oerell eyeeradl cacti siela ove wes B182, 288 


2,5-Furandicar- 
boxylic acid 





: noro—l! 4 con 


oO 





Dehydromucic acid. 


156.09 









































St 


For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 








is Mol Crystalline = b Solubility 

‘ _ ; - ° acm: .p. Dy ; 

° Name Synonyms and Formula die form, color and a °C Density ny — + Ref, 
specific rotation other 


w | al jeth|ace| bz 
solvents 


—_——__->— ale | shoe == 


2,5-Furandicarboxylic acid 





£274 |—,dichloride....... Dehydromucyl chloride. 192.99\nd (sub) 80 ca. 245 cpa a Pa ate etal PAM NeW AAS o lla 5] CLV B18, 330 
CeH2ClsOs. See £273 
£275 |—,dimethy]l ester... .|Csl{sOs. See f273!...........|184.14|nd (w) 112 MPO” leprae cacdl [nancies chee Foal ae ls || eae || cal teal eiasrer ane B18, 329 
£275! 3,4-Furandicar- |Ho2c——_ —.coon TSS (O0l. - aca a es ienn 217-8 cations e Rabe pate Seger td areca Paces el ch ae ke Pees \earactl ieee Sol rare teaches ener, oo: Liked 
boxylic acid. ll J 51 
° 
{276 |Furazan, 3,4-Dimethyl-1,2,5-oxadiazole | 98.11]............../-7 15674 1.0528' 1.427119 EN Sig | nie alanine teeta B272, 622 
3,4-dimethyl- cHi—— CHa 
N N 
N 7 
{277 |Furfural.........|Fural. 2-Furaldehyde. CLOT GBA aoeneaartre —38.7  |161.77  |1.1508, |1.5261 | s | v | © |...|...|.........-|B172, 305 
2-Furancarboxaldehyde. it 
N J cio 
° 
f278 |—,diacetate....... Furfurylidene diacetate. 198.17\nd or pl (eth- {52-3 DODO b Paes 2, 3 4.lesce Weta 6|s |v|...| v |peth 6 B172, 309 
Be peth) 
tl eee (oscer): 
fe) 
£279 |—,diethyl acetal .. .|CpHuOs. See f277........... 70D Mbeeer vain alee creas 184-5749 0.99942) [1.4451 | i | s |...|...|...]..........|IB172, 309 
£280 |—,oxime (anti)... .|a-Furfuraldoxime. 111.10)nd (lig) MOO te Wanton seri: shpat lpegeyyey acs 8 Vo | Wile wc! “Valbien dese B172, 311 
CsHsNO2. See £277 
£281 |—,—(syn)......... B-Furfuraldoxime. 111.10}nd (lig) 91-2 bi 0) (ice a 8 he leat erica 6 | v]v|...| v |CS:v aa v |B172, 311 
CsHsNO2. See £277 989 lig s* 
£282 |— phenylhydrazone CyHioN20. NAEHOTT hE Sete. 186.21}ye lf (al) OG FP Risicces sevves reca ceittes, 6 ail eee tees keene |MeLaal| Ws |(hiaCany estael llenaee) | Lage ra B172, 312 
£283 |—,5-bromo-......|CsH3BrO2. See f277.......... ily Te} ee es 82 VU QTCY BE NER eos soto cllievcsnesseyepeice 64) Bi|| 87 |\a.dx\| 5, <0] ERP REY crete. « 
£284 _—,5-chloro-...... CEC Nes See RET Tc cc cg on co flO BS] eicieee oe canals 31-3 OME BOM eet strates) ieamratrasts Arar Prackey (ead (rib al teal (teh ge be hu. eaglert ert ore 
f285 |—,5-hydroxy-..... CoETEOa el AOU axl ou checees 126.11|nd (eth-peth) [35 1109.02 1.20627) 1.5627% | s | 8 | s |..-| 8 |ebl s, B182, 6 
methyl- CCh 6 
F286 | —-b=mMeLny ler, 205 6 | CnbteOn Ree TOIT. ne fe pon cae LLOSLDN, Gece aatiecte steele wenna ona 187760 1.1072) Sas sarees Briss || ea hecho phate: [lactis ecteee B17, 315 
f287 |—,5-nitro-....... CyBisNOas See fe77 soo, .s5<- 141.08|pa ye 35-6 LZS=Sate ye ce neat vill cag vite Sa A. 2]... [peth « Am 52. 
2550 
f288 |—,—,semicarbazone Furacin. Nitrofurazone. 198.14|pa ye nd, QZCH4A0 sw FB 2 ER Apa ances al hear ayeraree 1 [VSS Otis sa alk eee ASS certs 
CeHeNsOu. See £277 darkens in 
light 
£289 |—,tetrahydro-..... [ | ae LOOM eamy tad clsu cotton | eternneniere eee nee Mik erase lee Aeelheliso clon cleness cher ancdes 
° 
{290 |Furfurine........|Furin. 268-28ilt br-nd or rh 111600324 Wh oe neh ee oo RS PI Ee ell ok A eT POLS 
ey —- pr (w or eth) 
(| | | y) 
Pq L 
N N 
DL 
al 
fo) 
‘= 
— |Furfuryl alcohol. .|see Methanol, 2-furyl- 
— |Furfurylamine.. .|see Furane, 
2(aminomethyl)- 
— |2-Furfurylfuran. . see Methane, di-2-furyl- 
— |Furfuryl see Methanethiol, 2-furyl- 
mercaptan 
Pi) Stig | eaeeeirresh cree see 1,2-Ethanedione, 
1,2-difuryl- 
— |Furoic acid.,..... see Furancarboxylic acid 
£291 |Furoin.... 00.3: Furoylfurylcarbinol. 192.17|lt br pr ROG = O Diarra ratios loner abe SE SAB. ebaterculleateee ee aes B192, 224 


Desc I 


















































SS eo ne en 


For explanations, symbols and abbreviations see beginning of table. é 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 












































Mol Crystalline = b ee, 
No. Name Synonyms and Formula at * | form, color and eg ae Density i) |p Ref. 
* |specific rotation other 
w | al |eth|ace| bz 
solvents 
Gaidic acid 
— |Gaidic acid....... see 1-Hexadecanoic acid 
gl |Galactitol(D)..... D-Dulcitol. TSO NT || renee 188.5 BUD | Neuneeeattn lle eet Bulle he . |B, 612 
H on ss ee 
acs ee Ts ae 
| 
OHH H OH 
£2 |Galactonic acid, CO uin pesaae 178.14|nd (al or il ane eer rere (ar cer ERE ne s .|AcOEt v |B18!, 408 
a-lactone(D) | i AcOEt) 
HOCH2—cC—c—c—c—co 50 
ee ey [a]p — 70.1 
OHH H OH 
(w) 
£3 |Galactose(D)..... OIE POH 180.16|pl or pr (al) MG5s5) Pee cn stuun es larch ee eens seam hee vAl 6 .|Py s Bl, 909 
| [o]-+81.5 
amr 
H OH OHH 
g4 |—,3,6-an- arr dt fan 162.14|If (PrOH) 123-530) Wb See Nae Ae PYG cat (ee [Re Pee Ices ee cs 24 
hydro-(D) Pe male sl [a]p +24 (w) 
a a 
H OH H 
——o 
g5 |—,2,3,4,6-tetra- oO 236.27 [a]p+102.2 72 112 SE ren es Soe cee 8 BW Bee clh ata oa sercem anes B31, 304 
O-methyl-(D) H H OCHa 
| | | (w, p=3) 
CH30CH2—C . c ‘ CHOH (mut) 
H OCH3 OCH; H 
g6 |Galacturonic eh ee 194.14] [a}p +53.6 502600, |in.anse See ceo ee: a. |)akileieilse <)> cl seen B3!, 306 
acid(D) it ees | (mut) 
oHC—c—c—c—c—COooH | 
H OH OHH 
g7 |Galegine......... 4-guanidino-2-methyl- 127.19|hyg 60-5 Gh Ui aaa VS sles clenl B42, 672 
2-butene. y,y-Dimethylallyl- lig 6 
guanidine. 
C(CHs)2:CHiCH2N :C(N H2)2 | 
g8 |Galipine......... Cro BlarINO syinetatern estan cdiecaxeine e23.40lpr (al: eth pmaslPEG:6 ~ bulsee ahh 2 Alsace os daar 6)}vfivifivdv |ehlv B212, 171 
(peth) peth 6 
— |Gallamide........ see Benzoic acid, 3,4,5-tri- 
hydroxy-, amide 
— |Gallanilide.......|see Benzoic acid, 3,4,5-tri- 
hydroxy-, amide, N-phenyl- 
g9 |Gallein........... 4,5-Dihydroxy fluorescein. 364. al igr: or or br-redy sl S00) ae Be et Fee ines, «es eile xe xc ij|v] 6] &] 6 |ehlé B192, 282 
6 pw alk s 
SS aa 6 
HO— "es 
ate Dy 
0 
BOSE 
va 
HO 
— |Gallic acid....... see Benzoic acid, 3,4,5-tri- 
hydroxy-* 
g10 |Gallin...........-| po BOO.S2d (OG), BURDEN acer s.s ecies aeecals cee ces 6lv] é6lv jaa v B18, 368 
S red in air 
Ho—¢ * tes 
Ww 
we 
HO 
— |Gammexane.... .|see Cyclohexane, 
1,2,3,4,5,6-hexachloro-* 
— |Gelsaminic acid. .|see Coumarin, 
7-hydroxy-6-methoxy- 
: am 20 
g12 |Gelsemine(d)..... Gelseminin. B224l\(ace) als: a Gita we uniccse cco anclioee se eer meee ee i|s|s]|...] 8 |chls B27?, 720 
SCY +17.8 (chl) 
| sear aa Dae 
agit =) =aas Ny 
Ok } ° 
N 
| 
H 














For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 

















Crystalline Solubility 
No. Name Synonyms and Formula oii form, color and ih pe Density np Ref. 
* |specific rotation : , other 
w | al |eth| ace} bz 
solvents 
——t + + 
Gelsemine 
g13 |—,hydrochloride(d)|C2H2N202.HCl. See g12..... 358.87|pr (w) [elp +5 326 Bee calls ler Ac rare B27, 720 
(w) 
— |Genistein........ see lsoflavone, 
4',5,7-trihydroxy- 
— Gentianin........|see Xanthone, 
1,7-dihydroxy-3-methoxy- 
— |Gentisic acid..... see Benzoic acid, 
2,5-dihydroxy- 
— |Gentisin......... see Xanthone, 
1,7-dihydroxy-3-methoxy- 
— |\Gentisinaldehyde see Benzaldehyde, 
2,5-dihydroxy- 
— |Gentisyl alcohol... see Toluene, 
a,2,5-trihydroxy- 
— |Geranial........ .|see Citral a 
gl4 |Geraniol...... .. .|3,7-Dimethyl- GOA a ae a Macters stale 4 | Pc ogg cae 1078 OREO TS Aileaelle cell celle sanebeeallean cede. 
2,6-octadien-1-ol*. 
CioHisO 
wisii—formatest. ©. .4.|OntaeOsseves ss. -- BITS2-6 | Renee ec alten ses 229d OGO86s, 11465920) hevalies let eel er eee B22, 33 
113-415 | 
g16 |—.,tetrahydro-(dl). 3,5-Dimethyl-1-octanol*. IRD eee ee i Be ok 212-3 0.8302" 1.435120 s|s 8 . BL, 460 
(CHs)2CH (CH2)sCH(CHs)C H2CH20H 
g17 |Geranyl bromide. |8-Bromo-2,6-dimethyl- DEMO tee erento tea ase 101-212 {1.09407 |1.485822 | d*| s | s _|B12, 240 
2,6-octadiene*. 
BrCH:CH:C(CHs)CH2CH2CH:C(CHs)2 
g18 Germanidine.....|Cs7HszNOw..........-.--.-- 675.86|nd lalp —30 DON Die NE Nacsa Jae tema eS haha ae i Al Am 75, 
+2 (al) (vac) 4925 
g19 |Germanitrine....|CaHwNOn..............--. W7e90ind\[alp—6 | 228-0 Veeaeceperle nce ses|eenese os i Am 75, 
+2 (Py) (vac) 4925 
g20 Germerine.. Car Ete Oia. coer er eras aera e 693:88ifalp+-16(eh]), (200-30) eve callow ne coe et een s |MeOH s* |Am 72, 
—7 (Py) alk s 4625 
acs 
g21 |Germidine....... CakissNOinanwk oar a.ccae sce 635.80)pl, [a}]p +13 198-20) 7) Vict etc tal [SR Sele pene omtene tents sh s |MeOH s* |Am 72, 
(chl), —11 (230-1) acs 4625 
(Py) 
g22 Germine......... ISagHTagINO Se oaks ewe Peers 509.65/pr [alp +5 Pa RCEVA TES We -rreceree sacech beach caeeo a B. |MeOHish 85% men. 
(95 % al) alk s 
acs 
g23 |Germinitrine..... IGag hl wIIN Olgas eis oiess0te wim tteateys a2 715.89|pr [aly WAGE bey creeeterce eA Phen mene idl (Cec koe i Am 75, 
—36 (Py) 4925 
g24 |Germitrine....... CroHaNO iene ca cere cucay ees W502 \prilaln—4 (ch) N2UC—9) ga iielcatysre opis tabs cn ellis sn ee « i |d’j...| 84] s |chls Am 72, 
—69 (Py) acs 4625 
g25 |Gitogenin........|Digine. Co7HaOu..-......--- 432.65\lf (bz) lalp DU — O'R RMU A cer em hee tors rall cxartanse reese ease eu i|s*| 6 chl s Am 77, 
5661 
—61 (w) 
£26 |Gitoxigenin...... Bigitaligenin. Hydroxy- 390.52 |[alsis +38.5 itHON Oye Dp py SGr lp Ul een Semen Nene A iallealiasalloatlltse ar acccrc||see nasi 
digitoxin. CosHwOs.........- (MeOH, 
c=0.7 
BOTS taxi Bie cal neeAriiy drow: alien 78006100 lee tds0 amalegierra ee ener arene Alla lchl 8 E14, 243 
CaoHuOu (Py, c=]) 
— |Glucitol........../see Sorbitol 
g28 |Glucoascorbic 206.15 rods (ace- OORCANH) || (ny a iecvorve)| se morera aillee ican ieee s | 8 MeO Ss? iistaeete ar 
acid(D) Oe MeOH-peth) | 138 
H H 
ei fale (+1w) 
HOCH2—c—c—c—o—c—c—=o D 
(eae J a —22 (MeOH), 
OH OH OH OH —80 (NaOH) 
= B r GY il let ici cen eee eas ee By || ies el hsveps| s, eras] eect ers B31, 359 
229 |Gluco . at ort iatOH OF 210.19\rh pl (w) 210-15 v a 
scheptese\) Lele ae lal max 
HOCH2—C—C—c—c—c—CHO 
| | —19.7 (w) 
H H OHH H (ue 


















































For explanations, symbols and abbreviations see beginning of table. 
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‘ Solubility 
Mol Crystalline am b 
No. Name Synonyms and Formula ae form, color and a we Density np Ref, 
wt. 5 z C Cc Ik 
specific rotation other 
w | al jeth| ace} bz 
e| solvents 
ead =) ‘aan — 4 ail 
Glucomethylose 
230 |Gluco- Epifucose. D-Isorhamnose. 164,16) CACO) Gant) 1084=8. ede coterie see oy coe e ve I ae |) =| ACO RE OP ei hte .-< eqs 
methylose(D) Quinovose. al? +73 
H H OH 
he aed to +29.7 
SP 
OH OHH OH 
g31 |Gluconal(d)..... 146.14)hyg nd BOP ese cceyata stone !] cesie sara enei| bei arose koa 6] 5] i ./MeOH 6 |B31,116 
HO— ko) B17?2, 214 
Ho>—“cmon lalp —7 (w) 
g32 |Gluconic acid(D).|Dextronic acid. 196.16 nd (al-eth) em) Nbc eecoeyes leet sey eel acd ee Beall Goal Ba lle ots hare ails cuca B32, 352 
OH OH H OH (mut) qd" 
Ree 
ler G4 1* cna: D 
ae fe Gre to +12.95 
g33 |—,7y-lactone...... 6: 178.14 nd |S Ae) en Ac 8) Pee aia Aer ere, x1 scowl sl Rade Shes eee B18. 203 
OH On {a]p +68 (w) 
HOCH2—cC—c—c—c—co 
H H OUWH 
g34 |—,d-lactone....... fo} 178.14 nd (al) 153 Te GLOTE NE A teeae ni hebratececes Wp Eerie eae, ee feycyin (oe Seek Se B18?, 190 
OHH OH 
I | {a]p (mut) 
HOCH2—C—c—c—c—co 
+66.7 to 
HH. (Oe +6.2 
ESD) MlUrle a) emer rane Glieononitiiles 177.16 pl (al) ZOOS se 2 A lisciteracce tel Greet asierete teases eter v|é -|MeOH s__ B32, 351 
OH OH H i [e]p -+8.8 Pys 
tae eae 
H H OHH 
g36 |—,phenyl- a 286.27 )pr (w) LO . OME Sider die, cena ac aes s | oh} i sear all nics See |B152, 122 
hydrazide(D) i ris i la {a] +18 | 
5 ie ang aan Gone (+138) (w) 
| 
H H OHH 
237 |—,5-oxo-(D)..... Onto 194.14 \cr or syr TZEKO PF yliklestanait-s eras he foepoconert co Pewcepaconc ss sis] 6 .|B3, 883 
i {a]p —14.5 (w) 
hci sath hs le sala | 
| 
H OHH | 
— |Glucosamine.... .|see Glucose, amino- | 
£38 |Glucose(D) Dextrose. 180.16 [a] +52.7 (w) |146 s |s'|.. Py st B1, 1879 
(equilibrium a ii ie ; (150) | | 
mixture) HOCH2—c—c—c—c—cuHuo 
ae 
OH OH H OH | | 
| | fg 
239 |—(D)(a)........ 180.16 rods, cubes, 146d 11.5620) alee ...|MeOH 6 |B31, 83 
o- orh, nd (al) | AcOEt i 
H OHH . | | 
le whee {e]p (mut) | 
HOCH2—C—c—c—c—c—oH 
he Nhe +112.2 to 
H OHH OHH 452.7 
(w, c=4) 
¢40 |—,mono- CeHiOes sO. os oe ans oe aa LOS Thom plomorny N8B0 ho... ceeellk eo malsrecil a cise aie FW Aad! Ne Bicthindeenl| ta twne epee eva B31, 86 
hydrate(D) (a) 0 
{a]p (mut) 
+102 to 
+47.9 
all = () (8) apne i: A 180.16|nd (al), (w+1) |150 ~~... LBOLOT: |e mayentors | COTA MG ele eee B31, 89 
| H OHH [a}®? (mut) 
prise ine a +18.7 
OH OH H OH OH to +527 
(w, c=4) 
243 |—,penta- CisHn2On. See g39...........|/890.35]pl or nd (al) 112-3 MG lene tieesieaae aware 6] 6/8 -|chls aas |B31,119 
acetate(D 
pate PE) a) [a] +100.9 CS: 6 
lig 6 
(al, c=0.5) 
Bad ———(D) (8) naurenns CisHmOu. See g41...........|890.35/nd (al) 134 UDEV ADE jcc caictrnleremictepeiete A ea a} s |peth 6 B31, 120 
[e]p+3.9 chl 
(chl, ¢=6) 

















For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline a b Solubility 
No. Name Synonyms and Formula at “| form, color and bat =r Density np — Ref 
* |specifie rotation other 
al |eth| ace] bz 
solvents 
Glucose 
g45|—,pentamethyl- |CuHnOs. See g38...........|/250.29|[alp 4147.4 |......... 10801 1.082; |1.446420 s|s|s .|B31, 180 
ether(D) 
(w, p=10) 
g46 |—,a-phenyl- H H OHH 270.29) pl (al) LOO RMR MEK Stat terlocee ae Gt Rell evans aare niece OPAMECO 2s cells ciratl pias ekeapeeeate B31, 173 
hydrazone(D) ea [a]p (mut) 
OH OH H OH —8.7 
to —52.5 
(w, c=2) 
g47 |—,8-phenyl- CisHisN2Os. See g46......... 270.29 pr, nd DEORE OME Watts Fan toe wis, aly cece me Ca APs |? re eae eaeearenie ers.” B31, 174 
hyd: D 
ydrazone(D) feel? eae 
—4.5 tor 
—§3.7 
(w-Py) 
g48 |—,phenyl- D-Fructosazone. 358.40) ve nd (dil al) DOSY) ) ileababis.y cod is sen tnkeecaarcrterccoe ys Boa altel > [UR SO2n Teel sean0. 
osazone(D) D-Glucosazone. [a]p —41 
D-Mannosazone. (MeOH), 
H H OH NNHC6Hs = 0.35 
Faget am Dt (al-Py) 
si a ti ace Ratan 
OH OH H 
g49 |—,—-(DL).........|CisH22N«Ou. See 248......... SHS AO ty eras (Ab)? ra He eis e.c.c ren ees bea toa [sects eesiecellleceareeteaats 6) i td eee eBcees B31, 355 
g50 |—,2-amino-(D).../Chitosamine. D-Glucosamine. |179.17)nd(al, MeOH) |110d ss... soe ee Jee eee eee ee eee oy) MeOH 6 /|B31, 167 
H H OHH [aly +47.1 chl i 
iP pee 4 (w, c=0.4) 
i gn oe a a 
OH OHH NH2 
g51 |—,—,hydro- CsHisNOsHCh. See g50...... 215.64 mach iGy or ail aD) rs cies sills m= asses) lowepedorseaell hetero aaie Ball ReeveH obese be ore | eas enerat coment B31, 169 
chloride(D) aie 100 
— |—,6-benzoyl-(D)..|see Vacciniin 
g52 |\—,2(methyl- N-Methyl-2-glucosamine. 193.20 gummy VEOR2E RE Woe and hoes) Moe. pcan | Pam ae .|B31, 186 
amino)- = on ; ae (ae) 
pea eo rece —65 
OH OH H NHCH3 (MeOH, e=1) 
g53 |—,thio-.......... Glucothiose. 196.22\/hyg pw PO: gases texrsdesvern lls: spavece.ceveteytens: sus ceuses oil) Saal teW> aq |er acrerd nent fos aiess [rsa cohcvaNan verte esis rate etic 
eae: [a] (mut) 
Rita ae (a 11) LIS +48.7 
OH OH H OH Gre —1-2) 
£54 |Glucoside, Methyl-a-D-glucopyranoside. |194.18|rh nd (al) 168 20002 1:46nue nee keae é]i .|MeOH s_ |B31, 179 
a-methyl-(D) A falp +158 
eh | 
Cae Bas aap ge 
H OHH OHH 
g55 |—,8-methyl-(D) . . |Methyl-8-D-glucopyranoside. |194.18|tetr (al) [elp POS—1 0 Fal eco eee ta lbaepre caste lense cats Oa lbai . |B31, 182 
ss a = — 34.2 
Patten (w, p=10) 
nee Og ah eae 
H OHH OH OCH3 
— |Glucothiose...... see Glucose, thio- 
— |Glucurone....... see Glucuronic acid, lactone. 
g56 |Glucuronic 194.14/nd (al) Gi ee ARE: Seocth|lonb tomo ol lo noone a Fal [tes on anes Ee Ieee Cobar inc B31, 261 
oe H s oH [a]p (mut) 
eal 
HC—c—c—c—c—Cco2H 112.4 
[dy bell Peellag el to +35.9 (w) 
OH OH OHH H 
257 |—,a-lactone....... Glucurone. 176.13) mel [a]; 170) | Be Nik dees Abies oe epee het . |B31, 264 
o +19.4 (w) 
hetwl st 
‘ass i id 
| 
OH OHH OH 
For explanations, symbols and abbreviations see beginning of table. . 
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27 


oa 


276 














Mol Crystalline b a pera 
Name Synonyms and Formula a form, color and rant on Density 2 er — Ref. 
* Ispecific rotation other 
w | al |eth| ace} bz 
solvents 
—_———E 
Glutamic acid is 
Glutamic acid(D) |a-Aminoglutaric acid. 147.13)pl (w) [a]lp 206s» © Mla va eer TPP Peta hs Cale PS So B42, 910 
2-Aminopentanedioic acid.* 31.7 
HO2CC H2C H2C H(N Hz) CO2H (1.7N HCl) 
ACD) O) Wpenicteare tren 3 [LO2CC H2C H2CH (N H2)COeH |147.13)rh (a) LOSS As Matha go LAGI eeepc Otay et C82 i B42, 911 
4 
sh lig i 
—(L,+) . _ | HOxCCH2CI2C H (N Hz) CO2I1147.13 Jorh [a@)p+30.4 |224-5 sub vac 1.538, |........ 8 | i i MeOH i |B42, 902 
h 
(HCl) (vac) 3 
—,hydrochloride(L)|[10xCCH2C H2CI1(N H2)CO2H.HCI _ irh, [elp+31.1 213° COMA) ere Set ters el eee En eam acre eral (eres epee ein (hs Arlee. 
-59 
M8 OP aie BON) 
—,N-acctyl-(L).. . |[OxCCI12CH2CH(NHCOCH3)CO2H |[a]p —15.3 Ot.» | RA: JPN ee, P(e eel el el eee B42, 911 
189.17] (w, e=2) 
—,3-hydroxy-(D) |HO2CCIlCHOHCH(N H2)CO2H hyg pr (w) 100 ot ag Me ee Se sa fo te) (4 -jaav B42, 946 
163.13 
—,—(dl).......... 11OxCC H2oC HOHCH(N H2)CO2oH rh pr and nd HOSd. > Wet So ee eee ea vj}i -|os i B41, 550 
163.13 
—,pteroyl-.......|see Folic acid 
Glutamine(L,+)..|a-Aminoglutaramic acid. 146.15 nd (w) [elp jo a ee ey a) oe soll a Fe 1 MeOlsa) User 
T1O2CCII(N H2) CH2CH2CON Hz 432.5 } | 
(5 %HCl) 
a-Glutamyleys-_ |see Glutathione 
teinglycine | 
Glutaraldechyde.. . |see Pentanedial 
Glutaric acid..... see Pentanedioic acid* | 
Glutaronitrile... .|see Pentanedioic acid, 
dinitrile | 
Glutaryl chloride |see Pentancdioic acid, | 
dichloride 
Glutathione...... a-Glutamyleystenylglycine. _|307.32)(a],4,— 18.5 (w) |190-2d |... fee rey (era by eee ae rs B42, 931 
HO»CCH(N Hz) CH2C H2CON HCH (CH2S8H) CON HCH2CO2H 
Glyceraldehyde — |D-2,3-Dihydroxypropanal*. SO:08lsyrilolpcl3:5: lM... cx leacoe oh een eis ella oeaee | .|B1L, 427 
(D) HOCH»CHOHCHO 
= (denen | LO CHACMOH CHO sna aac 90.08|nd or pr (40% [145 = |......... 1.453% s| 5] 6 i |peth i B12, 888 
MeOH, ve 
al-eth) lig i 
eT ee OCH {CHOHCHO Mas. §0:08l(al=-13:8(e) (hee... ee ee |. mine .|BL, 427 
(w, c=11) } 
—,dimethyl acetal- |3,3-diethoxy-1,2-propanediol*.]164.21].......... mute Wests | eaititeo "ec cain eee B12, 889 
(dl) IOCH»CHOHCH (OC2Hs)» | | 
Glyceric acid.... .|s¢¢ Propanoie acid, 2,3- 
dihydroxy-* 
Glycerin. ......, .|see Glycerol 
Glycerol......... .|Glycerin. 1,2,3-Propanetriol*. | 92.10|syr 18.6 290d 1.26134 |1.4746% | © | © | 3 i jchl, CCl |B15, 2297 
HOCH»CHOHCHLOU C82, peth 
—,borate..........|(CsllsBOs)t., 0 .........6..- (99,89) | glass Ba ChOO" ie cece kee sg rece ee TRO Miiscorelliates Hames .|B1, 519 
—,1(2-chloro- uocuecnoncrzo—__) 202.64|nd (bz) 65 ZENS ie aoc onlbed aha sh v BN Si eee es B61, 99 
phenyl) ether Ye 
cl 
—,1(4-chloro- HocincHoucH20—C _—cl |202.64|nd (eth+peth), |76 VE Un ik eres ae rT Lo linvalliie s* con H280,s| B61, 101 
phenyl) ether If (bz) 
—,1,3-diacetate... .|Diacetin. L7G: 17 ones s eek ae 40 259-61 1.184 |1.44 viv] é ICSe i B22, 160 
HOCH (CH2O2CCHs)2 
—,1,2-dibutanoate |a,6-Dibutyrin. 28D. ..c5 «oven HOTS be Nea: 2a ee 1 PONS avail tells cuales ome uccre B2, 273 
CsH} COxCH2CH (CH20H)O2CC;3H 
—,1,3-dido- a,y-Dilaurin. Glycerol-1,3- 456.69}pl (al), nd GY MEL Ach 0, 0g | | oe s | 8s |---| 8 |chls B22, 320 
decanoate dilaurate. (eth-al) lig s 
MOCH[CH202C(CH2)10C Hs]2 
—,1,3-dihexa- a,y-Dipalmitin. Glycerol- 568.89] (al or chl) VU nn (tet ac -ael |  || eae ee Sy [88h |s hilkerlelohligk® Papen ee 
decanoate 1,3-dipalmitate. sh 
HOCH[CH202C (C H2) uC Halo 












































Se a ee 
For explanations, symbols and abbreviations see beginning of table. 
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No. 


——$——$————— 


g79 


g80 


g8l 


g82 


g86 


g87 


g88 


£96 


Name 


Glycerol 
—,1,2-dimethyl 
ether(dl) 


—,1,3-dimethyl 
ether 


—,1,3-dinitrate, 
hemihydrate 


—,1,3-diocta- 
decanoate 


—,1,3-diphenyl 
ether 


—,—,2-acetate 
—,1,3-dipropanoate 


—,1,2-dithio- 


—,'-hexadecy] ether 


—,1(2-methoxy- 
phenyl)ether 


—,l-methyl ether. . 


—,2-methyl ether. . 


—,l-mono- 
acetate(dl) 

—,l-mono- 
butanoate 

—,1-monodo- 
decanoate(dl) 


—,monohexa- 
decanoate(dl) 


—,1-mono(2- 
hydroxy benzoate) 


—,l-mono(12- 
hydroxy-9- 
octadecenoate) 


—,1l-mononitrate... 


—,2-mononitrate... 


—,l-mono(9,12- 
octadecadienoate) 


—,1-monoocta- 
decanoate(dl) 


—,1-mono(9-octa- 
decenoate) 








PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 





2,3-Dimethoxy-1-propanol*. 
CHsOCH2CH(OCHs)CH2:0H 


1,3-Dimethoxy-2-propanol*. 
CH3s0CH:CHOHCH20CHs 


Mol. 
wt. 





120.15 


120.15 


O2.NOCH2CHOHCH:20N0O:2.}H2O 


a@,y-Distearin. Glycerol 1,3- 
distearate. 
[(CH202C(CH2)16CHs]s 


CsHsOC H2CHOHCH:20CeH.. . 


CHsCOsCH(CH20CeHs)2 
a,y-Dipropioin. 
HOCH (CH202CCH2CHa)2 
see 1-Propanol, 2,3- 
dimercapto-* 
Chimyl alcohol. 


191.11 
625.03 


244.29 


286.33 
204.22 


316.53 


HOCH2CHOHCH20 (CH2)1sC Hs 


Guaiacol a-glyceryl ether. 


3-Methoxy-1,2-propanediol*. 
HOCH2CHOHCH:20CHs 


2-Methoxy-1,3-propanediol*. 
HOCH:2CH(OCHs)CH20H 


Monoacetin. 
HOCH2CHOHCH202CCHsa 


a-Monobutyrin. 


a-Monolaurin. 


198.22 


106.12 


106.12 


134.13 








HG 2.0 Oilers acetone 
HOCH2CHOHCH202:CCH2C H2CHs 


274.40 


HOCH2CHOHCH202C(CH2)10C Ha 
HOCH2CHOHCH202C(CH2)10C Hs 


a-Monopalmitin. 


274.40 
330.51 


HOCH2CHOHCH202C (CH2)1uCHs 
HOCH2CHOHCH202C (CH) uCHs 


Glycosal. a-Glyceryl 
salicylate. 


HO 


HOCH2CHOHCH202C— »y 


Glycerol-1-monoricinoleate. 
a-Monoricinolein. 


330.51 


212.20 


372.55 


HOCH2CHOHCH202C(CH2)7CH:CH 


HOCH2CHOHCH:20NO2 


HOCH2CH(ONO:2)CH20H.. . 


Glycerol-a-monolinoleate. 
Linolein. 


137.09 


137.09 
354.53 


HOCH2CHOHCH202C (CH2)7CH:CH 


a-Monostearin. 


358.57 


HOCH2:CHOHCH202C(CH2)isC Hs 
HOCH2CHOHCH202C(CH2)isCHs 


Glycerol 1-monooleate. 
a-Monoolein. 





358.57 
356.55 


Crystalline we b Solubility 
form, color and ae : ae Density np eee Ref. 
specific rotation other 
w | al Jeth|ace| bz Able ents 
Hoe Salh 
MH 
“8 ERE ee 180760 1.016; |1.42002 | » | 8 socnnomoon| i enpEnle 
Aen ate eetee  eree 169760 1.00854 |1.4192% | « | v Pee ABI) 2318 
pr (w) 26 14815 Aart eh aad seat Mara lies aill cell peesenace ttl Paceoe eee rare 
Halvor ml (eth, (20.20 Sarees walt cacenceleu te vo 6] 6 -|os B/ B22, 356 
chl, lig) sh | gh 
If (al) Sia or od Ae dee LUO) Alea ae ilv'|y v |chl v B62, 152 
(dil al) TOS 8) alee Red Ate cited | ate eos ilvlv v |chl v B6, 149 
S atats MARA | ARP ERE RY 170-91 © |l),,4.0. at GA 8 eB n107 
lf (hexane) 64 L2OG WS incveyaraveteved| snares atone 8 ChB Se saecmies 
[al8-+3 (chl) re 
pw Wee aie Raia se wits Wevrateucsia ain 8/38 chl 8 B61, 382 
Weeliges 0 Wies crsvaccc: 220760 1.1147 |1.442 |vivls los s B12, 2317 
110-218 
Lymliga mL Ildaaaeeere 23.2760 1.1247 {1.450517 | v | v los v B13, 2317 
119-209 
ahha abel are es Sali teat 158195 1.2060; |1.41512 | s|s | 4 Gall Rowse apple al yale 
Lt a S. 269.71 1.129% |,.......| 8 | 8 duane peal 
lf (CCl or peth) |62-3 142: (yale) iets «= ox SISA 6/%¥ |v {|s |chlv B22, 320 
gi 
(eth or peth) BANE Wi cc otsteptw ltecomalacene -< Miacovsicceary cine Hate cific’ valli Goh oMieca el NPR ow ce ante meme rat 
{a]p—4.9 (Py) 
pl or lf (eth) 17 fala eal Ha Be Tea fina (aay: NOE | [en sel he + ak bah Ie tis |Current ithe B22, 338 
(eth or peth) TO in ABA Sill ave Pei te Gillin arene over ellocsrsdl everel eeaerellcetoad | aN trades coat eee ane. 
[a]p —4.37 
(Py) 
nd (eth) 17 Gh Ramm ye ee freee (ners esol | 6]/v| 6 vh |chl 5 B102, 53 
vh peth 6 
vomme Tal csacsuhoc ream OFS llacoeo8's 5|s s |chls B31, 138 
lig 6 
CH2»CHOH (CH2)sCHs MeOH, 
C82 6 
pr (w, al or eth) |58-9 155=GONMNI1sdA04) an eeeenee veal EV RIRO I lar glee errr BL, 591 
pr 58-9 155-GONMELA4O aun eee PME We al, sel esl lee BL, 591 
Haig TReEN or ena 8.9 Sytue ites catia cal morent ion d |v v |chl v lig 6 |B2!, 213 
MEOH, 
CH2CH:CH(CH2)sCHs C8: 6 
pl (MeOH) SOT ee Minas L084 beer ee: stl Galles peth 6 B22, 354 
sh | vi lig s 
(eth or peth) i/o Allee nN PREP Suet Coral [olcia AcieRCueR EH NEL arent eral) Seater (need Iecaon Saat rb G cavrancimee (Carnes cy 
[a] —3.58 (Py) 
pl (al) 35.5 238-403 |0.942, {1.4626 | i | 5 | 8 chl s B22, 439 





HOCH2:CHOHCH20:2C(CH2),CH:CH(CH2):CHz 



































| ee ere a a ee 
For explanations, symbols and abbreviations see beginning of table. 
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4 Solubility 
Mol Crystalline a iy 
No. Name Synonyms and Formula ie * | form, color and be si Density np Ref. 
specific rotation al'lethlanel ie other 
solvents 
ne Se ae =! 2 | ie it +— aa 
Glycerol 
— |—,1-monooleate....|see Glycerol, 1-mono(9- 
octadecenoate) 
— |—,1-monoricin- see Glycerol, 1-mono(12- 
oleate hydroxy-9-octadecenoate) 
g103 |—,1-octadecyl ether|Batyl alcohol. 3-Octadecyl B44. 5B o hiatey eee. i) (ot ba ormearaass Sri /- ratneety levy ap hadnt dP hase Ary (ae) ees en. BL, 590 
oxy-1,2-propanediol*. 
HOCH2CHOHCH20(CH2)17C Ha 
g104 |—,1-pheny] ether... |Antodyne. 168.19|nd (eth, peth 69-70 20022 1.225% pan iced v|s*|...] v |peth 6 B62, 152 
HOCH:CHOHCH:0CeHs or bz-lig) con sulf s 
2105 |—,1(2-tolyl)ether... CH: 182.20|nd (bz-peth) GG > ANNE Be ede bg eee onceeerte pee PE doll seals hee B6, 354 
Xx (71) 
HocHecHonci20—€ > 
g106 |—,triacetate.......|Triacetin. VAR B72 Hi teat, Ate aRene eer 3.2 258-60 1 1562, 1.506420 00 | 00 © jchl © lig 6 |B22, 160 
CHs3CO2CH (CH202CCHs)2 C82 6 
g107 |—,tribenzoate. ... . |Tribenzoin. 404.42Ind (MeOH) _‘|76 OOS. eneratae s*| v | v | v |chl v B92, 122 
CeHsCO2CH (CH202CCeHs)2 
g108 |—,tributanoate..../Tributyrin. BORSA aeriitfiters bance <-75 315 1.03504 1.435920 Biel sm Spates B22, 249 
CH3C H2CH2COoCH (CH202CCH2C H2C Hs) 2 
g109 |—-,tridodecanoate. . |Glycerol trilaurate. Trilaurin. |639.02 nd (al) AG MN ocsi Manto ven 0.8944 1.440460 56/8 v |chls B22, 320 
CHa(C H2)10CO2C H[C H202C (C H2) 10 C H3]2 peth s 
— |—,trielaidate...... see Glycerol, tri(trans-9- 
octadecenoate) 
g111 |—,trihexadecanoate|Glycerol tripalmitate. 807.35)nd (eth) 65.5 310-20 0.87524 | 1.438180 5] 8 .|chl s B22, 340 
Tripalmitin. 
CH3(C H2)14aCO2C H[CH202C (C H2) uC Ha]2 
g112 |—,trihexanoate....|Glycerol tricaproate. By Lope lifts Peatees Aaa ceenat i —60 >200 0 9867, 1.442620 % | © «© /peth, chl ~ |B2?, 285 
CH3(CH2)4COoC H[C H202C (C H2)4C Hao (—72) 
g113 |—,tri(3-methy]- Glycerol isovalerate. Tri- BAALAS | rccsreiebua archer all eeesrarata cee 330 0.99847 1.435420 SLs . |B22, 277 
butanoate) isovalerin. 19415 
(CHs)2C HCH2CO2CH[CH202CC H2CH (CHs)2]2 
e114 |—,trimethyl ether, ./1,2,3-Trimethoxypropane*. _[134.18].............. 148 0.946, 1.4055 |........ . |sulf v B13, 2318 
CH:0CH2CH (OCH3s)CH20CHs 
gl15|—,trinitrate....... Nitroglycerin. Trinitrin. 227.09|pa ye tcl or rh. |13(stable) |256 exp. |1.5918% |1.4786! s | © .|MeOH, ‘|BL, 591 
OzNOCH2CH(ONO2)CH2ONOz2 2 (labile) C82, lig 6 
chl v 
peth 6 
g116 |—,trioctadecanoate./Glycerol tristearate. GOV AR Seeccarkeres sive cere a BOSE CN wale shaw 0.862) 1.439980 i X) | 2 IOC So 9 7 lester 
Tristearin. B’ 64.5 chl s 
CHa(CH2)16CO2CH[CH202C(CH2)ieC Hs]2 873 AcOEt i 
lig i 
2117 |—,tri(cis-9-octa- Glycerol trioleate. Triolein. |885.46|polymorphic —5 235-4018 0.9157 1.462140 5/8 -|ehl s B22, 440 
decenoate) CHa(CH2)7CH:CH (CH2)1CO2CH[CH202C (CH2)7CH :CH (CH2)7CHs3)2 peth s 
g117! |—,tri(trans-9- Trielaidin. GOL 4G henselae avatay as 38(32) abs SR Oelhe es cimctehel | elerekevenarert d|v . |B2, 470 
octadecenoate CHs(CH2)1CH :CH(CH7CO:C H[CH202C(CH2)iCH :CH (CH2)7CHs)2 
g118 |—,trioctanoate..... Glycerol tricaprylate. AIOZON aca tes wae 8.3 (st) >200 0.9540" 1.448220 olv Vv |peth v B22, 303 
Tricaprylin. —21 chl v 
CHs(CH2)6COsC H[(CH202C (CH2)sCHs]2 (metast) 
g119 |—,tripropanoate.. .|Tripropionin. ZOO 20 iris wis atv iculslniielligbee farce 177-82 1.10033 1.431819 ae I? (ee ME (Me ares B2?, 222 
CHsCH2CO2CH (CH202CCH2CHs)2 
¢120 |—,tritetradecanoate|Glycerol trimyristate. 723.19|polymorphic 56.5 311 0.8848" 1.442880 e | 8 8 |chls lig 6 |B22, 328 
trimyristin. (al-eth) C82 6 
CHs(CH2)12CO2C H[CH2020 (CH2)12C Hs]2 
g121 |Glycerophos- HOCH CHOHCEIOPO(OH)s/17 2:08 ay [a] py — 1.4 Bilt x amass laisse tacraliuan e ccee lenemem ce cl tere eae eee aoeiet | een B14, 2335 
Phoric acid(L) (Ba salt in 2N 
HCl, c= 10.3) 
— |Glycidic acid..... see Propanoic acid, 2,3- 
epoxy-* 

















For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline oe b Solubility 
No. Name Synonyms and Formula ay "| form, color and ae oe Density np Ref. 
* |speeific rotation i ; other 
w | al Jeth| ace] bz 
solvents 
———4 lee a Jo 2 Ms 
Glycidol 
g122 |Glycidol(d)....... 2,3-Epoxy-1-propanol*. OSI olnetere te eM cliente sais |ieeia crates FIs ed a lhipeateyyes itemelliete le Pelle ois alle Magee B17, 50 
Glycide. (undil) 
CH2CHCH20H 
No 
BLOB) sees ue ss | OrEeOn, See e122)... 4. anal TAOS ToS — 816 AGES Woo nee ./B171, 50 
(undil) 
g124 |Glycine....... .|Aminoacetic acid. Glycocoll. | 75.07|mel pr 232-6 286-92d 1.59515 Val some .|Py 6 BA, 462 
H2NCH2CO:H 
g125 |—,amide..........|Glycinamide. 74.08 hyg nd (chl) BOL" ilrenuvegaitca tists afeennan cnl|ohicd ce. MEN vivlij{s|i |MeOHv |B42, 783 
H2NCH2CON H2 chl 3’ 
AcOEt 8 
g1251 |—,—,N'(4-ethoxy- |Glycine-p-phenetidide. 194.23 \nd (+1w) OO RGA He Were: crivatsnicl scat criseein oul acinar OF srt es Mile, le eel Eee ie Bid ate B132, 268 
phenyl)- Phenocoll. 
H2NCH2CONH—C _»)—OC2Hs 
g126 |—,—,hydrochloride |HsNCH2»CONH2.HCl......../110.55 nd ISG=O)~ so ll eevexcteravaresalteadves esaies By]! | cf ell eine: [kane hee oe aes B41, 468 
— |—,anhydride...... see 2,5-Piperazinedione 
g127 |—,ethyl ester...... Ethyl glycinate. HOB 2 | ere olen ie Ua ess 148-9 1.02754 |1.424220 | 0 | © | alia Minty B42, 780 
HoN CH2CO2C2Hs5 
g128 |—,—,hydrochloride |H2NCH2CO2C2Hs.HCl....... 139.59 nd (al) 145 Gjom  Alns a eeallacaus aes Ve PVE lihovai| ceo] Ane Le eroR eS ae B42, 781 
g129 |—,hydrochloride.. . |Hz2NCH2COeoH.HCl.......... 111.54 hyg rh nd BOOST a SNE R gic gc Wetae pees RSG ye ie 3 | nacelle ee B4, 340 
130 |—,methy]l ester... . | Methyl glycinate. SO SOMO cau Seg Sahiets oi| seekers sacs PSOGT MUA Sr oreet toe a cbs et. BU Ret she cel val atehaparersh et eee B42, 780 
HoNCH2CO2CHs3 
g131 |—,nitrile.......... Aminoacetonitrile. ShcA UR, Ae clearer eee ees Ok cee, F BRAS. SCL R IER ates -aillve sfenriee 8 BIE Xuan lena Gaete.c 
H2oNCH2CN 
£132 |—,N(p-aceta- GN ZO Se 2) tee en ire tees doses PASE eM CBI ef ahead eee crag rfl ere ree Bel oes pe ltcae all om ave || enon coerce Am 39, 
Sdegieneh- CHsCONH—(C __\)—NUCH2CO2H 1457 
g133 |—,N-acetyl-..... Acetamidoacetic acid. 117.11)lo nd (w) DOG plicpateeetecssliaatertsea ali ausas eet 68 | 2) 6) # léhie B42, 789 
Aceturic acid. aa 6 
CH:CONHCH2CO2H 
g134 |—,N-acetyl-N- N-Phenylaceturic acid. 193.20 lf (w) Og TW alighiornchaeederldege ratencs, eltseae tak age Osi 26 6 |AcOEts |B12,476 
phenyl- CHsCON (CceHs) CH2CO2H ch élig 6 
g136 |—,N (4-amino- CsHioN202.H20. See g167.. . .|184.20 1f (dil aa) Popeye rate Gm all eopeeeres ceerenirs fot sieges coon I earner eer iO Reaal eel is Sel pevalls apes tnt a ae B13!, 34 
phenyl)-, 
monohydrate 
g137 |—,N(2-arsono- A80(0H)2 274.11\se (w) NORHO dine |e cies port OR f..sccus ctl ensue vi} dl. ..J...)...]MeOH 6 |B162, 487 
phenyl)-, amide we 
¢_S—xucmconn 
g138 |—,N(3-arsono- (@10)20a8 274.11/nd (w) NC SRTOS Villars sien tees see teceee tesa ppmeeetees Viel elec all jaa v B16?2, 489 
phenyl)-, amide Ss 
CS — NHCH2CONH2 
— |—,N-beuzoyl...... see Hippuric acid 
gl42 |—,N-benzyl...... a8 165.19/nd (w) O80. oll eR AN ect 5 alk s B122, 567 
4¢ _‘)—cH2NHCH2COE 2: 
5 6 
g143 |—,—,ethyl ester. ..|CuHisNO2. See g142......... WO SUZ liege rete ccc lise cues hens ne fates 105 les. warcins chal eee oes viv v . |B122, 567 
16516 
1431 |—,N, N-bis(2- (HOCH2CH2)2NCH2COoH . . . |163.17|nd (al) POD ye Hitt ote cect eee peteemtal eiate ys cakes agai Re | eee a eecdlt ete bs eects Osis B42, 787 
hydroxyethyl)-.. sh 
pits Ne bromos BrCH2CON(CeHs)CH2CO2H_ |272.11|pl (w) 15d). ” Aieiee Oer site ess | eee 3 _|B12, 477 
acetyl-N- 
phenyl- 
g148 |—,N(2-carboxy- |N-Carboxymethylanthranilic |195.18]nd (MeOH) U5 ha coc Denae med (eet ee ve:cal nates eee Ones es i |chli B142, 225 
phenyl)- acid. Anthranilidoacetic acid aas 
CsHsNOs. See g167 
g149 |—,N-chloro- CIC H2CON (CesHs)CH2COnH. . |227.65|pl or pr (bz) 1 aes em A Cem e | 2 8 s . |B12, 476 
acetyl-N- 
phenyl- 
g150 |—,—,methy] ester. . |ClICH2CON (CéHs) CH2CO2CH3/241.68/)pr (lig) BOSGO, WAM AS cei ter gtccank alts cae ae Ori val eve vy |chl v B12, 477 
— |—,cholyl-........ see Glycocholic acid 
g151 |—,N,N-dicar- (C2HsO2C)2N CH2CO2Ce2Hs. .. . |247.25/pr (peth) 36.5 PPG Re Ne andeeasedlisees eer d |v |v vy |AcOEt v_ |B4, 365 
bethoxy-, ethyl peth 6 
ester 
g152 |—,N,N-diethyl-, CH3 234.34/nd (bz or al) 68-9 THEOL hy As cena Sls caso e ey WS Nevlic  ileSeeterac 
amide, N’(2,6- ve 
dimethylphenyl)- ¢_S—nacocnn (cats): 
<< 
CH3 


















































For explanations, symbols and abbreviations see beginning of table. 
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Solubilit 
Mol Crystalline a b laa 
No. Name Synonyms and Formula ss | form, color and Fe oof Density np + + — Ref. 
* Ispecific rotation 3 co ileailatnlaealise other 
| solvents 
er «pp 1 
Glycine 
g153 |—,— nitrile. ......|Diethylaminoacetonitrile. BPG 3 Maes Sec een curtain hoe O 170) 8 Weteatrae| cores Mens Bp Neale cll cclcae eerie. B4?, 787 
(C2Hs)2NCH2CN 
2155 |—,N,N-dimethyl- | Dimethylaminoaectic acid. 103.12|hyg nd 185-6.—. erase ae einer vis s*|...|MeOH v_ |B4?, 785 
(CHs)2NCH2CO:H 
g156 |—,—,nitrile.......|Dimethylaminoacetonitrile. | 84.58|..............]......... 137-88 mn |O:S65 50m eee 8 HCls B4, 346 
(CHs)2NCH2CN 
g157 |—,N-ethyl-....... Ethylaminoacetic acid. 103.12|pl (al) TS0=3: iw seras'|e tees eo olive ko lGtsey Ib eilocusl Ine oncaae4 B4?, 781 
C:HsNHCH2CO2H 
g158 |—,— nitrile....... Ethylaminoacetonitrile. S410 10 eee ea ak: 166-71" fleets wo oaaleaes see 8 | 8 .|dil HCl v |B42, 787 
C:HsNHCH2CN 
158! |—,N-formyl-N- |CsHsN(CHO)CH2COzH..... .|179.18]nd (w) 1256 A. coataecttatthe a onieks ete eee ane 5/8 |s .|B12, 476 
phenyl- 
— |—,N(N-y-gluta- |see Glutathione 
myleysteinyl)-, 
— |—,N-glycyl-...... 
— |—,N(N-glycyl- see Triglycine 
glycine)- 
— |—,N-guanyl-.....|see Glucocyanine 
g159 |—,N(4-hydroxy- |CsH»NOs. See g167..........|167.17/lf (w) 7A Ney: WY ae ae PE el (ae Se 6| 6] i | 68] 6 |AcOEt, B132, 259 
phenyl)- sh chl s alk s 
g160 |—,N (4-hydroxy- Ho—{_)—cH2conntcnzcoz 209.11|pl (w) 3 Rat, Se | a Mee eee | es sh a | 6 i |AcOEts |B10!, 83 
phenylacetyl)- i 
g161 |—,N-leucyl-(DL) |DL-Leucylgylcine. 188.23!(w) D430, jie Vrwos Peat eh vescelae eee s| 6/6 . |B42, 872 
(CHs)2>CHCH2CH(N H2) CON HCH2CO2H 
e162 |—,—(L).......... (CHs)xOHCH2CH(N H2) CONHCH2CO2H DASE Wha ein sa ays, oul Gee toriereels Al aise ra RO EN ELEN CED boob eee ee B4, 444 
188.23|lf (w-al) 
[alp —35 (w) 
g163 |—,N,N’-methyl- |CH2(NHCH:CO2H):2........ .|162.15|pl HO9d®  — fitqeie SOA eg leete ee e 8 -|HCls B4!, 473 
enedi- 
164 |—,N(2-naphthy!)-|CwHNHCH:COoH........ 201.23] (w) CYS en Peete ee ones See vel y ly jaa v B12, 
1298 
g165 |—,N(2-nitro- NO? 196.17 \dk-red'pr (al) /192=3d' |... . s/s. ee eae Sb |v] 6 . |B12, 695 
phenyl)- a 
C Doancuscon 
g167 |—,N-phenyl-.....|Anilinoacetic acid. is BR Wd Eason athe tein cous UOT eae BE Pe ee (Oe ek fee (eT B12, 468 
3 2 
4¢_S—nucmcom 
5 6 
g168 |—,—,amide.......|CeHsNHCH:2CONH2....... 15O0-1Sind! (we), Mii(al) a AI ae ce ee eee oN i ol Nall Waal st eer ee B122, 249 
g169 |—,—,ethyl ester. ..|CeoHsNHCH:2CO2C2Hs...... 179.22\lf 58 BF GS ey aye are 91 INR RAL BS PPE fas ars ol finuacare gis si ciate l|arstsieneinte 
1408 
g170 |—,—,methylester. .|CseHsNHCH:2CO2CH3....... 165.20|nd AG 0 | Use iorscatent chil wrehietere Abie Sore ee i|jsls Yona ae ae inact oor 
g171 |—,— nitrile....... Anilinoacetonitrile. 132.16|pl a8" SS phe tacBe ats cahcc tase eass 6|sa]|s 8 jlig 6 B12, 472 
CeHsNHCH2CN 
g173 |—,N-phthalyl-. . . |Phthalimide-N-acetic acid. 205.17|nd (w or al) 1 TB A anes ct, (oath Mpg see 5 | 8 | 8 peth i B21, 481 
° vA chl i 
Z 1 lig i 
eS  wenscom 
I 
fo) 
@174 |—,—,chloride...... CioHsClNOs. See g173...... 226.62\nd (lig) 84-5 isthe alit.ntnteiisseaate Vv W bsence dhe B21, 358 
vac 
g175 |—,—,ethyl ester. ..|CizHitNOu. See g173........ 233.23|nd (w, al or eth)/111-3 BOO Fy Beawateeilemace inns Sb |vA|l v v |chl v lig 6 |B212,357 
g176 |—,N(N-phthalyl- |Phthalyldiglycine. 262.23|nd SSD. 7) ale, Hind b AR ok Rec dactenter st 61a] 6 i |chli B21, 358 
glycyl)- co) aa v 
Z —74 
kd I NeH:conncHcoat 
Il 
° 
6177 |—,—,ethyl ester. . .|CisHisN2Os. See g176....... 290.28\nd (al) YOOWS lett: meee alleen Vt aay ae to dan teks i|jv‘|s v |chl v B212, 358 
6178 |—,N-succinyl-, Ethyl succinimide-N-acetate. |185.18]nd (eth) 67 DSB 8 UP leeches ocazarel leroetate cro WeW || Biulete feel soem aietanat B212, 305 
ethyl ester o 
4 
ie 
[_SNonscorcens 
NN 
° 
g179 |Glycocholic acid. .|Cholylglycine. 465.64|nd (a)p +32.5 Te on Re oe OCR Ei aekeirt or eer. een Ball VA OOM erate hehe ne aeeeere El4, 194 
CreHaaNOo 
(al) 
— |Glycocoll...... +. |see Glycine 


























For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline a b Solubility 
No. Name Synonyms and Formula ‘ form, color and ae ates Density np | Ref. 
ue specific rotation ‘ Ss other 
w | al |eth|ace| bz 
solvents 
| = i = all | 
Glycocyamine| 
g180 |Glycocyamine... .|Guanidoacetic acid, 117.11/]f or nd (w) ries Os Ilhvans ates aalterpsuabeisente law ie a falas BA Oi CS al esracet linn onred learners ey eeevas B42, 793 
N-Guanylglycine. gh 
NH:C(NH2)NHCH2CO2H 
g181 |Glycogen...... Animal starch. (CsHiOs)z....|......|amor [a]p PEO Hh... Se emia esuetliecn9 mbivon 1 ad ee et hee Se ee ee ers Aa ne cl) ee, ae 
+191 (w) cs 
— |Glycol...........|see 1,2-Ethanediol 
— |Glycolaldehyde. ..|see Acetaldehyde, hydroxy- 
— |Glycolic acid.....|see Acetic acid. hydroxy- 
g182 |Glycolide........ .|2,5-p-Dioxanedione. 116.07 \lf (al-chl) Loy AM | ROMO) ge Boe, | Nek Ge ame RONEN toe Co Bh) Ol) Sh ey .|chl s* B192,175 
jo— sh 
s So 
A 
g183 Glycoluril......../Acetylenediurein. 142.12)/nd or pr GOOGED © Ul: k obec cea ara celine ance OP TB aloe ROL B262, 260 
Glyoxaldiurene. NHsOH 8 
ieee eet 
o—= \= 
ane 
— Glycolyurea......|see Hydrantoin 
— ‘Glycylglycine. .... see Diglycine 
g184 18a-Glycyr- Glycyrrhetic acid. 470.70 3p) (Chi- MeOH) Sal—5) lk as cee sellscctesm <0 alice enn -jehl 8 E14, 561 
rhetinic acid CsoHasO [a]lpn+98+4 
(chl, e =0.13) 
2185 |—,glycoside.......|/Glyeyrrhizic acid. 822.95|pl or pr (aa) 220d Bivsmucicts conti tae avcd lint atest WA] Cay AL Bll rasredl snsclh coe Sateen etn ieee 
Glyeyrrhizin. C4a2H620i6 
£186 |Glyoxal........ Ethanedial*. Biformyl. 58.04 ye pr 15 50.4 1.1420 1.36262 | v | s|s . |BL, 816 
OCHCHO 
2187 -—rdioxime . se . | Diisonitroseothane. Glyoxime.| 88.07|/rh pl (w) 178d SUD BIB levtccns.c| teers Fling tate oe [sa ieeeeee ico BL, 818 
HON:CHCH:NOH 
g188 |—,phenyl-....... .| Benzoylformaldehyde. 134.14!ye syr ot So a role eee berber Ana es chl 8 B7', 360 
CsHsOz. 95-725 d* 
— Glyoxaline..... see Imidazole 
— |Glyoxime......../see Glyoxal, dioxime 
— Glyoxylic acid... .|see Acetic acid, oxo- 
— Gnoscopine..... see Narcotine(dl) 
g189 Gramine....... 3(Dimethylaminomethy]l)- 174.25 lf (eth), IEE En a hee acericeneiee lian cetera O80 (8) aeellen a ehlis 
indole. Donaxine. nd (ace) (139) peth i 
Oeil 
‘N 
| 
H 
g190 Griseofulyin..... CEPA O bso ares sew hace ous 352.77 oct (bz) 218-9. Wadena tes roe i| 6 Sls Sire cusrseanerall eases 
[aly +376 (chl) 
— |Guaethol......... see Phenol, 2-ethoxy-* 
— |Guaiacol........ see Phenol, 2-methoxy-* 
— Guaiacol, \see Isoeugenol 
4-propenyl- 
— |Guaiazulene..... see Azulene. 1,4-dimethyl- 
7-isopropyl- 
— |Guaiene..........|see Naphthalene, 
2,3-dimethyl-* 
gl91 |Guaiol.......... 3,8-Dimethyl-5(a-hydroxy- _|222.37)trg pr (al) 93 288 Cece Inevao | We Nes Iles sl coffsononsesee E12A, 
propyl)-A*-octahydroazulene. 16517 431 
CisH200 [a]p — 30 (al) 
g192 |Guanidine...... Aminomethanamidine. BOT ere Bi cacn ssa tlre cee ee alas gy pling ere PANE ass ceaiiace vil absuel baneinaietote hae B32, 69 
Carbanamidine. 
HN:C(N He)2 
2193 |—,acetate........./HN:C(NH2)2,.CHsCOoH...... 119.12'nd VDAC Chie 4 Wres eray PAR. lsc RACE OPER te AS a . .|B32, 69 
g194 |—,carbonate...... 2(HN:C(N H2)2]. H2COs...... .|180.17 oct tetr pr TOT 9 Neer eey DAS Dosa litarrcect as se a . .|B32, 72 
2195 |—.hydrochloride...]HN:C(NH2)2,HCl........... OP-OSICrs SP 9 Wadecencaerce Alin ana ec al ee crer ara tementa as viv hee .|B32, 71 
g196 |—,nitrate........ CHE Hai FIN@3).... <1 osnaia cae 22.08 18 Cw) 215-6 | OP Wadi ittesemsreccanec| Oeaetnteatens vie (ht Sian dollars ay eos B32, 72 
yA 
g197 |—,picrate........ CHENsiCsHaNcOz2. 0 oe lose sLelog-ye plornd WSSd 0 Weeden lenin tied | shee SP ON oO ceca face os ltairalsParacone esr B62, 265 
(w) 
g198 |—,thiocyanate.....|CHsN3s.HCNS............-. 118.16) lf AUB 8 ie cadherer eral i eaanecaste Val cecke eres . .|B32, 121 
g199 |—,l-amino-*...../Guanylhydrazine. 74.09)cr en ilnccsiterS ater lets ereces i aillerevaverees one Siblese ile 2 . |B32, 95 
HN:C(N H2)NHNH2 
g200 |—,l-cyano-*..... Dicyanodiamide. Param. 84.08) rh If or pl 208 d TUE OE cee canine Baloseueles .|AcOEt 6 |B3?, 75 
NH:C(NH2)NHCN chl, CS2, 
CCh i 















































For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline b ae NY 
No. Name Synonyms and Formula om ‘| form, color and ie, ae Density (Diya aa Ref. 
* \specifie rotation other 
w | al jeth/ace| bz 
solvents 
= -—+—+$—+ 
Guanidine 
2201 |—-,1,3-diphenyl-*. |Melaniline. 211.27/mel nd (al) 151.5 d LAS ge oealoae cee Bh sBi01 SV: -|CCh, chl s |B12?, 216 
HN:C(NHCeHs)2 to s* 
2202 |—,1,3-di(2-tolyl).. Boe A. fae: 239.32 (dil al) R70. shells. L107 3D | 5} v . |B12, 803 
NH h 
Sandan 2 
——NHCNH— 
£203 |—,1-methyl-, (11N :C(N H2) NHCHal2. H2SOu. |244.27|(w) 288-40 nee te [eine mepieegsineia an vi 6 --|osi B42, 570 
sulfate* 
2204 |—,1-nitro-*...... HN:C(NH2)NHNO2........ 104.07|nd (w) BEG—E 2 iiais cake peracme ee Cae a es -lalk v B32, 100 
(230) sh 
£205 |— 1-phenyl- CH3 225.30 nd (aa) 15 Sos en RPE Oe rr [coe eee. | Caren Ae es s |v v |ehl v B122, 445 
3(2-tolyl)=....... a (130) 
C\ sera 5 
2206) ==h1S Seetrach | MINGGIN (Gstisaiesce see ee 363.47\rh (lig) Eyes Maar peer Pete te Pew cea ea he ilvlv Wall See ae B12, 430 
phenyl-* 
£207 |—,1,1,3-tri- HN :C(NHCeHs)N (CoHs)2. .. . |287.37 ta (dil al) : Ee Sal (ERROR OP LAA oes On AS anne ch ae 6|viv (hall Ra a Re B122, 242 
phenyl-* be 
¢208 |—,1,2,3-tri- CeHsN :C(NHCeHs)2......... 287.37 nd or pr (al) 145 d 1.134 | 8 . |B122, 246 
phenyl-* 
g209 |— — hydrochloride |CeHsN :C(N HCeHs)2. HCL. H20|341.84 pr. [E7220 Ki IN Rio ae Sree (se pica co 6 -|HCl 6 B122, 246 
monohydrate 
£210 |—,1-ureido-*(?). ..|1-Carbamylguanidine. 102.10\pr (al) 105 160d") sete t ote dete aets sais s*| 6] i i |Pys B3, 89 
Guanylurea. chl, CS2i 
Dicyandiamidine. 
HN:C(NH2)N HCONH2 
g211 Guanine......... 2-Aminohydroxanthine. 151.13 nd or pl SOOdE ee oie sonal een | peared Sp Mem pe -|NH.OH 6 |B262, 262 
6-hydroxy-2-aminopurine. (NHsOH) alk s 
OH acs 
| aa i 
fale 
Hon—\, yd 
N N 
| 
H 
£212 |Guanosine...... .|9-D-Ribosidoguanine. 283.25)nd (w) lalp BOE: oil pcictsi cn ios alhedels wry ote Paid ae em 5 Ow -laa vt B31, 28 
Vernine. —60.5 (anh) sh 
ou 
} Ys H H H 
¥ eal 
Han—k, Jy CH—C—C—CCH20H 
woN | | 
| OH OH 
(a) 
— |Guanosine see Guanylic a¢id 
phosphoric acid 
£213 |Guanylic acid... . |Guanosine 3/-phosphate. 363.23|nd (w+2) ROSAS Were Jerre ates aes | Rares oils Bilesnlecclasals st eee B31, 29 
Job phosphoric acid. fale 135 vh 
(w, p=1) 
oH 
| 
Ow) H H H 
mn) | | 
N N—CH—c—c C CH20H 
OH OpO(OH)2 | 
oO les 
— |Gulitol...........|see Sorbitol 
£214 |Gulonic acid, sass 178.14)pr ta [elp+55.1/180-1 |... fee ee feedee ees | 5 . |B182, 193 
a-lactone(d) = aie 
| | 
A ae 3) ot ops 
| 
Ou H OH On 
£215 |\— (cs eas ss [CoH Oe. See g214......0.000 CME Gomer aubets We eet ee ALUN |keevelitbersilon lees aoe RL ote 
g216 |—,phenyl- H OHH H ORO BOL e oar ements LATO! ik watlareeeir l erature aief ace nen val yh B15, 332 
hydrazide(D) aah PRIA OARS lis ime es 
aac ae a a a 
OHH OH OH 















































For explanations, symbols and abbreviations see beginning of table. 
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C : Solubility 
Mol rystalline ae bay 
No. Name Synonyms and Formula a form, color and aA oC. Density np — Ref, 
* |specific rotation other 
w | al |eth|ace} b: 
solvents 
Gulonic acid 
e217) |—l-oxe-(L)...... « ee 1OAI4\(w)laly—48° eid | eden cl. fae ae socal SATS BEE Alas ee ilelicts ee Mee ce atone 
Pet aa 6 
HOCH2—C—C—cC—CoCO2H 
OHH OH 
g218 |Gulose(D,—)..... See 180.16 /syr. {a]p—20.4 |......... de eRe see eee s | 5 || el aes B23, 282 
ee ee 
HOCH2—c—c—c—c—cHho 
OHH OH OH 
g219 |—(L,+).......... CobieOewSeex208>...c.ne ses 180.16 syr [alp +61.6 Rage earaisieas’ (oY Rha Cerin Pa erect Bais Sehr cil oatelieiccsltenm area eee B31, 282 
g220 |—,osazone(D)..... D-Idosazone. 358.39|(a]+0.5 (al-Py) |168 |......... ei fasatayareh|| (eqs sssveunueys fe | (Gor ol Kare loa [eect esol LMS Ist5) 
(180d) 
7 is x NHNCéHs 
|HOCH2.C—C—C—C !NNHC6Hs 
ii, 3 
OHH OH 
£221 Guyacine........./1,2.5,6-Tetrahydronicotinie |127.14/pr (w) ZOS—OGF Bln retest Retinats se| cme leteuaiese Flas lle tel lowers |e coal B221, 489 


acid. 


NES 
« )—cou 





















































For explanations, symbols and abbreviations see beginning of table. @euk 
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. Solubility 
Mol Crystalline “ es 
No. Name Synonyms and Formula a form, color and BGs oC Density 2D)* sie + Ref. 
* |specifie rotacion rillbaliiachace bbe other 
solvents 
— — T if 
Halazone 
— |ITalazone......... see Benzoic acid, 
4(dichlorosulfamyl)-* ; 
hl |Halostachine(l)...|CsllsCHOHCH2NHCHs..... 151.21|[a] —47 VT; Sn PaeetPnen arene earners cr 3 receenc ac SHB NES UMEL. |Eail seater eciers WN eum eer 
h2 |ITarmaline....... 3,4-Dihydroharmine. 214.27 te (MCORP BGO Petes ase dilie Monae cto Pla oe ceatnce i ls || 6 chl s B23?, 345 
CisHi4N20 (al) Pys 
h3 |\ITarmine......... Banisterine. Telepathine. 212.55 rh (al), nd 257-9 BUD wh Peellbies. ee chaos eee 6/6] 6 Py s B232, 348 
Yageine. (MeOH) 
Cial li2N2O 
hailHecogenines.: 0-3) CaHanOas os ec «cise eas os 430163) pli(eth)) lata i 7al 24510253) ee eer el sete etn eee s|s lig s J1955, 
(268) 1966 
h5 |—,acetate.........|/CoollqOs.. . . |472.67| (MeOH) ZABMDZOD) || -.5/0) Attest let cee nates) | arcuate oa .|Am 77, 
5196 
h6 Hederagenin..... cou |472-71\pr (al) lap io yn) Pane man | |e lame eee || DOR Seneca i|s Py s B102, 305 
ii es aas 
no2c_ i Y \ +70.1 (chl- # 
ta Ol ee MeOH), 
| +80 (Py) 
h7 |HTelenin,......... Alantolactone. _|232.33)nd 76 QZTBOM | Wits cba uad ye ban bbl viv s ichls B1T7?, 356 
aas 
C Cas 
S aa 
| re) =O) 
h8 |Helicin(I)........ Salicyladehyde-D-glucoside. |284.27/ nd (w) [a]p I Asfioe Well Peierg chine oe Seeey sl eRe 2 fa gcd PRT REE Peal ees) Pee ese B31, 223 
Cial 11607 
—60.4 (w) 
h9 |Helvolic acid... .. Fumigaein. CaHaOs......... 5E4:09| [aly at Sei(ch E220 el |e nese sel pee ee ee eee eae a tered A ee Bee | acacia fe ime Oy 
| 
h10 |Hematein....... .|Haematein. 300.27 |cr B50 le cadhesck Os aqetarhannee elec eveteed eyetae EE Bal eal te i jaa é B18?, 221 
OH 
a 
HO o | 
vues 
HOY \ 
| ° 
ou 
h1l |Wematin......... Hydroxyhemin. Ferri- 633.51|/br pw 200. | Micirosarecde [een ells aes, eee i |s| i Py" WER ees 
porphyrin hydroxide. alk s 
Css HaeNsOu. FEOH 
h12 HWematommic HO CO2H 244.17 nd | i a PCs EPA (Oat Cemented y PR are) MAB a [A a! age) Uy By ee Se 2 Moe 2 H16, 282 
Acid cm—C \—cno 
0 
h13 |Hematoporphyrin CuHssNiOc...-..-.....---.. G98s71 red). Po) aE Aeratssavuyete e-sievs cael a here cinta Be hs tacBs Whe ait sey eaters eines ieee nee 
hl4 Hematoxylin..... Hydroxybrasilin. 356.33\/vesh [a]+11 BAG? 0) Ih, cetnak xe Berete paraiee teraa ie wee vis|s alk s B17?, 273 
Haematoxylin. (w, ¢=3.7) 
CisH1406.3H20 
— |Hemellitone...... see Benzene 
1,2,3-trimethyl-* 
— |Ilemellitie acid... |see Benzoic acid, 
2,3-dimethyl- 
— |Hemimoellitic acid|see 1,2,3-hbenzenetri- 
carboxylic acid* 
h15 |1,10-Hendeca- — |HC!C(CH2);C:!CH..........]148.24]..............]-17.0  |g3u 0.81824 [1.453% fa Pegg 6 eel eal eater 
diyne* 
h16 |Hendecanal*..... n-Undecylaldehyde. 170120 | ose aan =4 11738 O:8251¢) 11452001 |) Gi iret ial eee leew loeeeeeeeee Bl, 712 
CH3(CH2)sCHO 
h17 |—,oxime*......... CHa(ClIz)sCH:NOH..... 185.31)wh nd (al) (ann t| MIR erent beeen emecece a EN Rass, sis|s Bl, 713 
h18 |—,2-methyl-...  |CHs(CH»)sCH(CHs)CHO... .|184.31]......... 0.0.0 /c... 00. 11410 O.880%) 11248824) (a |ehi| Bildoclece |e cceen creel Meee 
h19 |Hendecane*...... Undecane*. CHs(CH2)sCHs. .|156.31]............../—25 195760 0.74017% a eM Ue Ba feo | |e Oe a IA eS BL, 534 
h20 |—,l-amino-*.....|CHs(CHz)i0NH2..... 1.6... (171.82). ...0.cccceeee 17 DA BA RR SEE, Basten at eee Sere a iar bat Lae al ged ee a ee ey ae Bé&, 658 
h21 |—,1-bromo- IMEGYS EVER oS AOR orecacace tenn coruhaenes BOE besarte hestuciten’> ak eeerers BERO Wo aston MSO LS! Ss WS yatlheve || ts oil's, c.ci|'ciniteyare mine | eae eee 
11-fluoro-* 
h22 |Hendecanoic acid.|Undecanoic acid*. Undecylic |186.29].............. 28.6 280760 0.8907 1.429445 r lisy: vile . |B22, 314 
acid. CHa(CH»2)sCOoH 16210 
h23 |—,ethyl ester*..... CHs(CH2)sCO2CoHs......... PR Or re ene para aca Pee ic sec annilen cee 5 Aen os 8 B21, 154 
h24 |—,nitrile.......... Decy]l cyanide. CHs(CH2)sCN/167.29].............0/....00. BEAM hash Anse Pe setralee Bi Bh SR |PARS Nispeted| eae lpeece acess B2, 358 
1251 
h25 |—,2-bromo-*.... .|CHs(CH2)sCHBrCOcH...... ZGG LO eae peters onion 10 PZSALES D3. in eelio ae erento ten Gees jalk s B21, 155 
h26 |—,10-bromo-*... .|CHsCHBr(CH2)sCOoH. . . .. ./265.19](peth-eth) BO AIR cravat aye koretc cae oot | eects nce iv os Vv B22, 315 

















For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline b Solubility 
No. Name Synonyms and Formula on "| form, color and cae be. Density ny ii Ref. 
F ifi tati : 
specific rotation sy llalt loth eeel es other 
| I solvents 
ie + = = = }—$—$$___j___ | + 
Hendecanoic acid 
h27 |—,11-bromo-*... .|Br(CH2)wCOoH............ ./265.19|nd (lig) 57 18818 GREENS <itare esate WKF iceeasl oe ee cee B22, 315 
h28 |—10,11-di- BrCH2CHBr(CH2)sCOoH..../344.11|........... [38 Bn cara ha Reais Mee “| et AL clk | sal oclleeddaemn A PE ets 
bromo-* 
h29 |—.11-fluoro-*...../F(CH2):COOH............./204.28].........00005 36 VUSHH025 |. as SRM MEA hc ek He 8 Seal ae ao wale ne 
h30 $n a-Undecalactone. $84.07) SAG ces BAe os .. {16218 0.94947 1.4512 | i | s |...|...1... cnondsocudvareneny| 33. Wen eA ye! 
actone + 286 
ems(caa)e—L j= 
fo) 
h31 |1-Hendecanol*. . ./Undecy] alcohol. PURSOl se oes cu cnee ele 243760 0.8298, |1.43918”| i | s | v|...|...]..........lyz94s, 
CIIs(CH2)sCH2OH 1315 1814 
h32 |2-Hendecanol(d)*.|CH3(CH2)sCHOHCH:....... 172/80|[olae10.20) 4/12) le... ..]0.8270% |1.4369 | i} s |s]...}...]........../Bus,1774 
haat(al).. 0s. 42 -- 0s - |G CHS) eOHOHCH:.. ye). ossolae ane 0 228 o.s26s~ |... ees esl Perel amr ittkeriee 
h34|—(@.............|CHs(Clis)sCHOHCHs....... 172.30|[alp —0.02 10 ae 0.8302" |1.4381 |...]...]...]...)...].......... fas, 1774 
h35 |3-Hendecanol (d)*.|CHs(CH2);CHOHCH:CHs. . .|172.30|[alp —6.22 (al), |17 229 ocean! Ihe I tlie lth lle he BL, 462 
~7.08 (bz) ae 
h36 |5-Hendecanol*. .. |CH:(CH2)sCHOH(CH:)sCHs . |172.30|........... 05. =4 229%  —-|o,g292% |... pO CAMA. Lea eee eed BI’, 462 
10712 
h37 (6-Hendecanol*. . .|CH3(C]2)«CHOH (CH2)sCHs . }172.30].......... ee 3) 228760 0.83344 BI Ye lao t Wi So lic orcil Gsi | fever ene enamine |B ee 
h38 1-Hendecanol, CH:3(CH2)sCH(CHs)CH20H. . |186.34].............. ape ch strat svarnyrel [od 400 0.830, PAS SLIO- NSP Bea (auc eiliay oral liek evevevereecie hace aye eae 
2-methyl-* 
h39 |2-Hendecanone™*. .|CH3(CH2)sCOCHs.......... OFZ) eaeacerttse siete ilaer 15 228748 0.8250, 1.4290720/} i | 8s | s | s | 8 |chls J1948, 
611 
h40 |3-Hendecanone*.. |CH3(CH2)7?COCH2CHs...... .|170.29].............. 12 227760 0:8272 41 |1-40361740 | Mil sillesua| ne alesse ee BL, 767 
h41 |4-Hendecanone*. .|\CH3(CH2)sCOCH2CH2CHsa. . .|170.29].............. 4 10618 0.8274 1.424824 Se | Shee Paeeeewa B12, 767 
h42 |5-Hendecanone*.. |\CH3(CH2)sCO(CH2)sCHs.... .|170.29].............. 1 227760 0.8278, |1.4275% | i |s |s i Se tae BAA BL, 767 
h43 (6-Hendecanone?.. |n-Caprone. NO 20) ret eects ees vate 14 228760 0.83087 1.42919 He al (os da [Riese |p alle Bl, 468 
CHs(CH2)4CO(CH2)sC Hs 
h44 |4-Hendecanone, |CH3(CH2)sCH(C2Hs)\CH2CH2COCH2CH(CHa)2 si. ws ww se 21010 (0:83627 01 1e437,020% sue |sarg ser) |e elise 
7-ethyl-2- 212.38 
methyl-* 
h45 |IIendecasiloxane, |(CH3)sSiO|Si(CHs)2O]oSi(CHs)3_ sw ww ee ee fee ee eee 2015 0.930 1390420 al | Oeste) 8. | Me evepargeterrenll). ein ertiee 
tetracosamethyl- 829.78 
h46 |1-Ilendecene*... .|1-Undecene. a-Undecylene. ALSO ire she ra shencsetorss —50 193760 0.7506, 1.4260920| i |...| s |...].../ehls Bl’, 866 
CH:(CH2)s:CH:CH2 lig s 
h47 |2-Hendecene* CH3(CH2)7CH:CHCHs...... EAC ZOE cractsaste-sicere,ts «le 1eieiltete an saci soe 192 OT: ZS3D18) 4 ASS 2 5M exces! [orate ond lia 2 ofl speech eae Meee eee Bl, 225. 
h48 |5-Hendecene*. .. .|CHs(CH2)«CH:CH(CH2)sCHs.|154.30|............-0.[e.ceee ees 187-917 |0.75164 |1.4295% | i |...| 8 |...|...|chls B13, 867 
lig s 
h49 |9-Hendecenoic CH3:CH:CH(CH2)7CO2oH..... LBASQRI i cue caries aeyecayors 19 273 0.91199 Pee Pap oll caked [is exah hee alll sane | kare B22, 420 
acid* 
h50 |10-Hendecenoic —|CH2:CH(CH2)sCOQoH........ S28 | Rees earner 24 275760 0.90724 |1.44864 | i | s | |...|...]..........|Am 71, 
acid* 16815 3017 
h51 |—,ethyl ester*..... CHe2:CH(CH2)sCO2C2Hs...... EVs Al foie Cats ee te veyov ss bussamatt —38 264 0.8827 115 |1.444923 AW Sp [PBA koves ots call ereteroameerel Beater 2O 
h52 |—,methyl ester*.. . |CH2:CH(CH2)sCO2zCHa BOSSI cmcese cee sie xrape —28 248760 0.88915 |1.43928%|...|...]...]...].../aas B22, 420 
12410 
h53 |10-Hendecen-l- |CH».CH(CH2)sCH2OH....... 1ZOSO| ene er aan = 1228 0184954. 91124506209) |e elite: l|is.ralec alee mec nel anes 
ol* 
h54 |1-Hendecen-3- — |CHs(CH»)sC:CCH:CH2...... PSO Ti ais esters. ce oni (eter or 749 Wer REGO lly aelleeallec ovale nallyocoteary'ells cfud eae 
yne* 
h55 |1-Hendecyne®*. ... . |CHs(CH2)sC:CH............ IGGIOTAN conan non nae —33 1987  —-|o.2855i4 |1.4412141 i | 5 | 9 |...|...|......-.-- B1, 261 
h56 |5-Hendecyne*. .. . |\CHa(CH2)4C:C(CH2)aCHs. . . ./152.28]......... 0.00 fee eee aes 1136 CHO, MEETS Noocllascilonaledctooslls oeaneaxer Am 61, 
2897 
h57 |9-Hendecynoic CH:C:C(CH2);COOH...... . |182.26/lf (dil al) 60 ty (788 GE | Ree aas| Meee oe Ue ae also a hewaall nipaharcee pe reice B22, 457 
acid* 
h58 |10-Hendecynoic |HC:C(CH2)sCOOH.........|182.26/lf 43 17515 0.90602 |....... Reet terehlisexcathsvecetlishend beakeerurcspe rhe ot| Eeeee SOO: 
acid* 












































For explanations, symbols and abbreviations see beginning of table. 
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i Solubility 
Mol Crystalline - ie 
No. Name Synonyms and Formula an * | form, color and cee oC Density np Ref. 
* |specific rotation allllethlacellbz other 
solvents 
T | | 
Heneicosane he 
h59 |Heneicosane*..... CHs(CH2)isCHp............ .|296.58] wa 40 363700 0.79174, |1.44412 |...]...)...[..-]- oo]. see eeeee Bl, 573 
h60 |Heneicosanoic CHa(CH2)1wCOOH.......... 326.57|nd (ace) COG Petes ert co taaeae eo nee s |s*| 8 |chls B2?, 372 
acid* aa sh 
h61 |Hentriacontane* |CHs(CH2)*CHs............ |436.86|pl 68 30216 0.781% |1.4278% d| 6 6 |chl 6 BL, 585 
h61! |Mentriacontanoic | Melissic acid. 466,84 \sc:orma(aliop O26 9 hllamammencicia Nl niet acarets| eateleraten 5 | 6*| 6 | s |MeOH 6 |B22, 382 
acid* CHa(CH2)29CO.H ace) sh 
h62 |16-Hentriacon- Palmitone 450.84|1f (al) SE iNasperetataretsen 0.795, 1.4297 6|s | 6] 6 |chl od BL’, 776 
tanone CHa(CH2)1uCO(CH2)4C Ha 
— |Heptachlor......./|see Dicyclopentadiene, 
3,4,5,6,7,8,9-heptachloro- 
h63 |Heptacosane*. .. .|CHs(CH2)%CHs.............|380.75] (al, bz) 59 27016 0.7796 |1.434595 Ser ees ie Meee B15, 581 
h64 |7,10-Hepta- Hein) CaCCHiC:C(CHs)sOHe iat ss -ceeeaeenen - 1508 ois 11470007 Ne sah all ese 
decadiyne* 232.41 
h65 |Heptadecanal*. . .| Margaraldehyde. 254.46|nd (peth) Bn ee lh terres Gelllove sheisee.st ail ace oer s |v aa v Bl, 717 
CH3(CH2)isCHO 
h66 |Heptadecane*. .. .|CHs(CH2)sCHs............ .|240.48}hex If 22 303780 0.77774 |1.4369p é|s aa 6 B15, 563 
h67 |—,1l-amino-*..... Heptadecylamine. Fe coat SECRETE: | OCERO RE 330. NORM a: > Eon eetet 8) 8 bas | Maleate ae eele Sets oe 
CH3(CH2)i6N He 
h68 |—,1-bromo-*.... . n-Hepytadecyl bromide. STOB8itteeet. che cmes 32 L758: he Bib ibaa eee -|chl v B18, 564 
CHa3(CH2)isBr 
h69 |—,1,17-dibromo-* Br(CH»)yBr................ 398.28\If (al) 38 Plies | lbigicaacw| |: aocende c 6 .|chl v BL, 564 
h70 |Heptadecanoic Margaric acid. DUOAG erttertasatew erate 61 176 0.8396" 1.428780 8 s | 8s |chls Am 64, 
acid*............| CH3(CHi)sCOzH anak 
h71 |—,ethy] ester*.... .|CHs(CH2)1sCOoCoHs ....-... 298.51|pl (dil al) 28 L855" | PEON 6 een s |v -|O8 S B2?, 344 
h72 |—,methy]l ester*.. .|CHs(CH2)1sCO2CHs......... 284.49|pl (al) 30 1S4—70F A ilpsae ss alee s |v v joss B2!, 169 
h73 ;—,nitrile..........|/Cetyl cyanide. Margaro- 251.46] (al) 34 336760 1.44489 1.43924 dea (is i ES Sey ReSRIReTS i B2?, 345 
nitrile. CHs(CH2)isCN 
h74 |1-Heptadecanol* |CH3(CH»)isOH............. 256.48)lf (al), (ace) 54 308 [ee de | eee a WES Beis etc! Saami dere B15, 1830 
h75 |2-Meptadecanol* |CH;(CH2)4CHOHCHs...., |256.48!pl 5: | PRIS, 8 ce gpermae 1.44077 |. dlicdecck:. Aleealenselbsiaee les Gee ee 
h76 |/9-Heptadecanol* |C}3(CH2);CHOH (CH):CH2 |256.48\pl 61 ee ee Peer ee 28 Pe ae ae B1, 430 
h77 |2-Hepta- CHs(CH2)uCOCHs.......... 254.46|pl (al) 48 320 0.814048 6) v | s | v |peths BL’, 772 
decanone* 246u0 
h78 |9-Hepta- Nonylone. Pelargone. 254.46/pl (MeOH) 53 149 [ae Me cco doa cne ee 5 MeOH s* |B1?, 772 
decanone* CHa(CH2)7CO(CH2)71C Hs 
h79 |1-Ileptadecanone, |Stearophenone. OLB OMe scum cg ivesccaonahatadlters: +, nunca vl oa erate oie erreretal is one's aac atlas slag tcc oi <li nn | B72, 272 
1-phenyl* CH3(CH2)1sCOCe6Hs 
h80 |1-Ifeptadecene*. ./C113(CH2)uCH:CH2..... BESi46 ee a cat cane ll 300760 0.7892" 1.443220 Vv lig 2 B13, 878 
h81 |1,4-lWeptadiene*. .|CH;CH:»CH:CHCH2CH:CHy.| 96.17]........2.eccclececeeccs QSts: 1.) Vistewcnan caoetientets 8 . |B13, 999 
h82'|1,5-IMeptadiene*...|\CH;CH:CHCH»CH:CH:CHy.| 96.17]... .....0cccccleccceeces 94760 0.71867 1.42002 ./os 8 BL, 999 
h83 |2,4-ITeptadiene*. .|CH;CH:CH:CHCH:CHCH3..| 96.17]....... Neacse< ates ae ./108760 0.73847 1.45785 Srateieiare caetEne B15, 1000 
h84 |1,5-Heptadien- CECH CHOON )CHiCH*GHs fics cuhils vas co elle cawon wuts 6824 0.86127 5 alate 0 SSSR Horo nantes 
4-ol* 112.17 
h85 |3,5-Heptadien- CHsCH:CHCH:CHCOCH:g.. .|110.16)eccs... 00000 . [8828 0.8946) tN {cy 20) (i epee (IE ee Wore) Sey St BL, 809 
2-one* 
h86 |2.5-Heptadien-4- | Diisopropylidenacetone. 138.21|pr 28 197743 0.8850; |1.4998220 A ited| Sualtaties. eet B1, 810 
one-2,6- Phorone. 
dimethyl-* COH3C(CHs):CHCOCH:C(CHa)CHs 
h87 |1,6-IHeptadien- CH CHOC: COR OM... cel Gesk4liacs aateccnise maith ves saree 110750 0.7877 LCOS Rh. cilin AIN! Palteer el acta Ma eseraearsies Am 58, 
3-yne* 612 
h88 |1,5-Heptadiyne*. .|CHjC:CCELCILCICH....... ODM ste. Os cicte Oeil aieeehiea 2630 OBIOg) Beat: sleclesedls cule tee case | Caen 
h89 |1,6-Heptadiyne*, ./HC!CCIH:CH:CH:C:CH,....| 92.14|.............. —85 11.2760 0.81644) {1.45117 aa s B15, 1061 
h90 |Heptanal*........|Enanthaldehyde. Lidl] Seach nak eee —43 155760 0.8495" [1.425712 ob Wl eR |G [ese ee Bl, 750 
CH3(CH2)sCHO 
h9l |—,oxime*........./CHs(CHs)sCH:NOH........ 129.20)pl (al) 56 195760 0.85835 |1.421 Bs] Bil esilis, os] ks eee a BL, 752 
h92 |—-,2-benzylidene- |a-Pentylcinnamaldehyde. 202.30lye |) icine! IPE may 0.97 108% |1.,. 5E2% ev hc Biel. < clhokeaa| eeeetoatey Se Am 53, 
CHs(CH2)4C :CHC6Hs) CHO 3122 














For explanations, symbols and abbreviations see beginning of table. 
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| 
Greraine Solubility 
No Name g dF 1 Mol m.p. b.p. 3 
5 Synonyms and Formula ae form, color and oC var Density np — Ref. 
* Ispecific rotation other 
w | al jeth| ace} bz Bic ants 
——S — oe —_+___—— 
Heptane 
h93 |Heptane*........ CHa(CH2)sCHs........ AL OOLE LE | artate sw « sternite. —91 98.42 0.68376, 1.3876429| i | v | chl B14, 415 
h94 |—,l-amino-*.. .. .|CHs(CH2)sNH2............./115.22]........0..000. —23 155760 0.7772 1.41954, 6 | © | A et orn ewe B42, 652 
h95 |—,2-amino-*.... .|CHs(CH2)«CHNH:CHs. .....|115.22]............../eceee- | 142760 0.76658 |1.4199718| 6 | 8 | 8 |...|..-lpeths  |........ 
h96 |—,1-bromo-*.. .. . |CHs(CH:)«Br......... sith CED Ngee nee seal a 180700 TALE SAy eABO Ber 1 tie eve even |eeee eel ieee B13, 431 
h97 |—,1-bromo-7- F(CH2)7Br... SLOVO een ea | Serena <a meal nck eer 1.4463 ie tall label? el cal ota e-em eet hoe ntact ban 
fluoro-* 
h98 |—,1-chloro-*..... C@Hs(OUayeClic anata anresccun EY ax Ra ae eae —69 159760 0.881 i |o]o .|BL2, 117 
h99 |—,2-chloro-*..... CH CHa CHCICH§ <aysare os HIS 65ley ac wis ccs one Miocene 4619 0.8725; |1.4221% | ; |...|...|...|..-\chls B12, 429 
aa 8s | 
h100 |—,3-chloro-*.. . . . |CHs(CH2)sCHCICH2CHs. . . .|134.65]............-. |e... 0000: 144751 0.80607 |1.4237% | 4 |...|...|,..|-.. lonley Bl, 430 
h101 |—,4-chloro-*.... .|(CHsCH2CH2)2CHCl........ SACD ere cicre eee reis)| late see cesene as 144758 0.8710, 15423720) ec cllameulecrlte neler Onl s B12, 117 
4821 
h102 |—,3-chloro-2,3- —|CHs(CH2)sCCl(CHs)CH(CHs)2 AF, 5 RERUN Gel SRS 548 Ceci Zee. elo eillbeataacl@Als llecanneoe 
diethyl-* 162.70 
h103 |—,5-chlore-2,5- |CHsCH2CCl(CHs)CH2CH2CH(CHs)2|..............]..-.0000% 6315 0.8692% |1.43457i5| 7 |...|...|...| 8 lehls BL, 64 
dimethyl-* 162.70 
h104 |—,3-chloro-3- CHs(CH2)sCCl(C2Hs) CH2CHs |162.70]..............|..0..0005 463 0.8856, |1.44002 |...|...| 8 |...|...|chls Bl, 510 
ethyl* 
h105 |—,4-chloro-4- (CHsCH2CHe):CCICH2CHs.. 2162270). 6... ce ce ef ce es 6712 0.88217 1.443820 | i |...]...]...] 8 Ichls Bl, 511 
ethyl-* 
h106 |—.1-chloro-7- BCE sac alien es kyr PS 2564) ereasclers access, (Worcs hese 7010 0.99320 |1.422225 a PEN I6M foal nel Fras lh as peraesas Pelle ere Sam 
fluoro-* 
h107 |—,2-chloro-2- CHs(CHs)iCCl(CHa)2. 22. 14868 in. oe cece nena mae oe we 5015 0.8568, 1.42407 Jteieieete Guenter B13, 472 
methyl-* 
h108 |—,2-chloro-6- (@Hs):CH (CHa) sCHCICES: ; .|148.68).... 6200s e ccc c|e cess cee WAR ee ten 1.42601 .|B18, 472 
methyl-* 
h109 |—,3-chloro-3- Cis (CH) © Cl CHs) CHLCHs1|148'68| eee eee nee ee 6427 0.8764, |1.4817% |...]...] v _|B1s, 474 
methyl-* 
h110 |—,4-chloro-4- (CHsCH2CH2)2CCICHs...... WAS: ORI eras ca ctue le Sole ore 502 0:86907, |1-43098%) a) |f.-|es |Po-l/an cease. BL, 477 
methyl-* 
h110' |—,3(chloro- ©H3 (CH:);CH(G2Hs) CHCl 1 148,68)8. 608... 002. ns ese 165=70%60810:87697,, |1,4319200ll byalla-tA}ee sleek |e elostst nnn | ene 
methyl) 
h111 |—,1,1-dichloro-*. .|\CHs(CH2)sCHClz........... AGO O| cers cstars ices c.ctrelpe a cucteee ¢ 191 1.0117 1.444020 re diced) tt BIR ne che iors B13, 430 
hl12 |—,1,2-dichloro-*. .|\CHs(CH2)«CHCICH2Cl...... ALCOMO| Fc kteciec « cxctetloo ania ceecte 68-727 1.0644 1.449020 chl v B13, 430 
h113 |—,2,2-dichloro-*..|CHs(CH2)stCChCHs......... MB OSLO|eete eters sats pamela s-aietcveys cys 77% 1.0127 1.444020 | j |...]...]...] 8 |chls B13, 430 
h114 |—,4,4-dichloro-*. .|(CHsCH2CH2)2CCh......... GOST Oye herteks tana ce Phe e | shew orsnsr mcrots 8627 1.00817 1.448)7 Li iaates ete sania tecer OME Bl, 154 
h115 |—,2,6-dichloro- (CHs)2CCl(CH2)sCCl(CHa)2. .|197.16].........-.--. 43 (Ut oe a mE PAs recall nme ony ait i s Ichls BL, 513 
2,6-dimethyl-* 
h116 |—,2,3-dimethyl-* |CHs(CH2z)sCH(CHs)CH(CHs)2/128.25].............-. —116 141760 0.72707 1.40920 fella tel hve es dle PA OB CVE B13, 511 
hi117 |_,2,4-dimethyl-* |CH:CH:CH:CH(CH:)CH:CH(CH;)2|.......--+.-:-|o.--+-+>- 133760 Wrabee eon le calkeeaadh. aoe B15, 512 
128.25 
h118 |—,2,5-dimethyl-_ |CHsCH»CH(CHs)CH2CH:CH(CH))2 |...........-..]..-....5. 136% {0.71984 |1.4033% | i |...]...]...]..-|os © Bl, 128 
(d) 128.25 
h119 |—,2,6-dimethyl-* | Diisobutylmethane. Isobutyl- |128.25].............. —103 135760 by Mneeyeo | oul cliwellvenlleod eusocasccaons 
isoamyl. 
(CHa)2CH(CH2)sCH(CHs)2 
h120 |—,3,3-dimethyl-* |CHs(CH2)sC(CHs)2CHoCHa.. .|128.25}........... 00. f. 020. 137760 0.73047 1640052 (Fo olin la. ses OS. BL, 513 
h122 |—,4-ethyl-*. .....|Ethyldipropylmethane. DOREDG edt rare) ate cca cnepeifienta ava en oases 141 0.7307 1.49620 il fa) a We all sare ete (teh etre all aha 
CHa3(CH2z)2CH(C2Hs) (CH2)2CHs 
h123 |—,1-fluoro-*...... CHs(CH2)sCHeF..........-. DVS SAO| ress cts us & cree on —76 STO 780) Wa hers cxefetsee VSS6O20 We caveele ceases hp 3] eet ewer sree Bl, 56 
h124 |—,hexadeca- Perfluoroheptane. SESS Tae che tes sl Fans. ats AY 82 a Byes Baan Bee) oe Bara eres hot eal ay Ren Le eect ee B13, 429 
fluoro-* CFa(CF2)sCFs 














For explanations, symbols and abbreviations see beginning of table. 
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h142 


h143 


h144 


h145 


h146 


h147 
h148 
hl49 


h150 
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h157 


h158 


h159 
h160 
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h162 
h163 


h164 
h165 
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Solubility 
; { 
Crystalline 
Name Synonyms and Formula Mol. form, color and a ea Density np vilbal leth|deelibe other Ref. 
TRE specific rotation solvents 
=e = i 
Heptane . h 
—,l-iodo-*....... 'CHa(CH2)s© Holt Pech. eee |e aiae alates —48.2 204760 1537024, 1.480720) Deh Be YS! Nein ede ello re See B13, 433 
—,2-methyl-*. .. .|CHs(CH2)«CH(CHa)2........ 12:23 NONE eee —109 {118% = 0.69794 |1.39494%/ i | 6] 8 |...J...[o......... BI, 471 
te 
—,3-methyl-(d)*. .|CHs(CH2)sCH(CHs)CH2CHa |114.23|[aJpn+9.34 |......... 115 118% 017075 4 1/4002! asia ee] ell eee |e ee BI, 475 
SSD Moca y ab ene CHa(CH2)sCH(CHs)CH2CHs3 |114.23].............,. —121 119 (0.70583. 1 BOSH | hin eoalien | ees | een B13, 476 
—(D Bijnteigain tes CHs(CH2)sCH(CHs)CH2CHs |114.23|/[a]p—3.87  _|.......-. TIS. PGi Arad Dees Alle cllge se Hema Fle a seen 
—,4-methyl-*. .. .|(CHsCH2CH2)2CHCHs....... 114.23 eae ces —121 118760 0.704634 |1.397925| i | 6 | s B1, 476 
—,2(methyl CH3(CRe) «CHUINHICHsGHs. 1120.24). neck a ss ee ge nee ce wee = p REA Rill fe ani ot eee meta Bem oes freteddols 6 les Seneca See eee 
amino)- ; 
Heptanedioic Pimelic acid. TOOEDZ | clare irete art susrroteer 106 272.%gub |1.3291 |........ 6/s|/s i . |B22, 586 
acid* HO2C(CH2)sCO2H 
—,dichloride....... CICO(CHs)sCOCl... .. ca. 6.2. 197207: baerb Sitesi eel le.cene seers AS7IS | BM sel eer Gide] esc teen hod ares ee B2, 671 
—,diethyl ester*.. . |C2HsO2C(CH2)sCO2CoHs. .... 2a P74 eS A Seles Rica os —24 252-5748 = 0.994489 |1.4305220| i s/s AcOEt s B21, 282 
—,dimethyl ester*. .|CHs02C(CH2)sCOzCHs. . .. >. |188.22).............. —21 801, 12019 1.06254 1.430220 Be ES eee (a oasis B22, 587 
—,dinitrile........ 1,5-Dicyanopentane. 1 Ale RIGA Ree ree iris | eee . 117514 0.94918 i | ao] chl B22, 587 
NC(CH2)sCN 
—,monoethyl ester. |HO2C(CH2)sCO2C2Hs....... . WO 222 he scumey Se Soenice 10 By -21  la del Ve eat 1.4415 | 6] 5] 6]... $ chl 6 B2!, 282 
—,4-oxo-......... OC(CH2CH2CO2H)2......... 174.15 rh pl (w) 1S Se (Sirsoces Sores) ANE aa cure Al as eee Fad OY ie Pa (ike a] Ramat . B32, 487 
1,7-Heptanediol* . | Heptamethyleneglycol. 1B 2-20) 2 ANS oes PP 262 0.9510" T4555) | BA) ES) COs, .)|- terete B13, 2214 
HOCH2(CH2)sCH20H | 
| | 
: | 
2,4-Heptanediol. |CHsCH2CH2xCHOHCH(CHs)CHOHCH3.......... . 1153 \0.9287 11.445920 | i |. . |B1, 491 
3-methyl-* 146.23 
} | 
| | } 
2,4-Heptane- CHsCH:CH2COCH:COCHh. -|128.17|............-.|.-.--- [1747 = 10.9411 | SA ae Fad | ese n BI, 792 
dione* 
1-Heptanethiol*. .|CHs(CH2)eSH.............. 1.32227, sen —43 177% = |0,8427% |1.4521% | i | » | © _ B13, 1684 
DalGsHeptaric- in Diacetylacetone: 142.16)... |49 12100 1.0681° |1.4930% | s | 5 | a FB Peete nag EN. 
trione* CHsCOCH:COCH2COCHs | 
| | | 
Heptanoic acid*. .|Enanthic acid. n-Heptylic PBORLO |e abr ae —10 223760 0.91854. |1.4216 | 6/s]|s | A ee B22, 294 
acid. CH3(CH»2)sCOoH | | 
| } | 
i—,amide..........|CHa(CH2)sCONH2....... 129.20 nd (al), lf (w) /94 250-8 0.8489, Jsis|s B22, 296 
| | | | 
—,anhydride*.... .|[CHs(CH2)sCO}O........... DADE ao Bh rosa -11 268-271 10.932 1.43351 i]s|s . |B2, 340 
| 
—,butyl ester*..... CHs(CH2)sCO2CiH}......... 1836:801 venture ote eee . }225760 0.86382" 1.4228 | i | s Sf estos as |B2, 340 
— chioride*....,../CHax(CH2)sCOCl.....: 148.63). 0.959020 1.434515 | didj|s lig Vv J87, 93 
| | | 
— ethyl ester*.....|CHs(CH2)sCO2CoHs.........|158.24). —66 187760 0.8685, 1.414418 | SNS Bik «Ah coc baat B22, 295 
| | 
—,heptyl ester*. .. . |CH3(CH2)sCO2(CII2)sCHs. . . . 228.38 =83 276-8 —(0,86492') |1.4320” | i | s | s _ B22, 145 
—,hexyl ester*.....|CHa(CH2)sCO2(CH2)sCHs. . . . |214.35) —48 261 (0.861142 1.42915 i s |. -.|08 8 B22, 295 
—,methyl ester*. . . |CHs(CH2)sCO»CHa... . 144.22 —56 172760 0.88064 |1.413715 Pata ter ys ; | aaeenianne B22, 296 
—,2-methylpropyl |CHs(CH2)sCO2CH2CH(CHs)2. |186.30) . . |209789 0.85932° ; ij|s cit oss B2!, 145 
ester | 
SeVLLNUOM eatin | Ckdg (CHO )ECING «-.uut® ume ea dds LOl ‘ 1183765 0.89522 1A 2am fie | Pane S jaas B22, 296 
—,octyl ester*.... . |\CH3(CI2)sCO2(CH2);CHa -|242.41).. —22 290760 |0.859612° 1.434888 | i s os s B2, 340 
—,pentyl ester*....|\CHa(C H2)sCO2(CH2)4CHs 200.32). — 50 245 0.862320 |1.4262715 | i s O88: 9 Oa tinnnrene 
—,p-phenylphen- 324.41 62 1 asco: hip Gig >nul Appa ae ss gd] Aaa kab igtpaal sical sl ie ad lies) cise Pease eT 
acyl ester 
SET »CMolco— ‘= (a X 
CH3(CH2)5CO2CH2CO <> < uy » 
—,propyl ester*... .|CHa(CH2)sCOoCH»CH2CHg.. .|172.27). —65 206760 0.86556 1.418351) j -/08 8 B2, 340 
—,T-amino-*. .|NH2(CHs)6COsH 145.20 (al) 195 Tia ava taxes eh rece ke ae Pe vais FER eV Bl BF], . |B4, 459 
—,2-bromo-*.... .|CHs(CH»)4CH] BrCOoH 209.09 | 14712 1.31918 Wath GeO He Taille mstlltecre ell adhcs|c Shel presen eee teat B22, 296 
250d 
—,T-amino-*.... .|Br(CT12)sCOoH. . . . I ZOQOS  icroates ial 280 St Soaeres ae ossligi |B2, 341 
—,7-fluoro-*......|/F(CH2)sCOoH........ fie S4Ss18 ith bis, iy - [13310 1.420725 Byte HPO S «cfs: aici Hehe crerty eee Se 
—,2-hydroxy-6- — |(CHs)2CH(CH2)sCHOHCO:H |160.21/nd (eth) 152d 1924] Wea fopteOle ato ee Cy 2) |? .3 | (gee eae eee (re cu 
methyl-* 
=, mlOdae ss . ai a I(CH2)sCOsH........ . |256.08 lf 49-51 RRC RS See ERG Sy creed teers Peep Dh ieters os s B2, 341 
—,6-oxo-*........|CHsCO(CH2)sCOoH.. 144.17]... 31-2 ELAS Pea Seco sis hall recites Ye Wes Wan aratel hoa] vec mores ees B31, 242 






























































PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
Solubility 
Mol Crystalline b 
No. Name Synonyms and Formula se form, color and Pues P Density np other Ref, 
wt. iat ‘ Cc 1G G w | al /eth|ace}| bz 
specific rotation solvents 
1-Ileptanol 
h166 |1-Heptanol*..... .|CHa(CIfx)OH _|116.20). —35 177760 OPA by VEGETA Fy Weal call, melliclinasacnc B13, 1679 
h167 |2-Heptanol(d)*...|CHs(CI2)tCHOHCHs 116.20|[a]p+11.4 (al) 7320 0.8190; |1.420920 _ |B, 1687 
h168 |—(dl)...... |CHs(CH2)«CHOHCHs 116.20). . 160700 0.8167, {1.42107 | 5/8 | _|B15, 1686 
h169 |—(1) |CHs(CH2)«CHOHCHs 116.20 [a]p — 10.5 7423 0.81847 _|B1, 1687 
h170 |3-Heptanol (d)*.. .|CHs(CH:)s;CHOHCH:CHs. . . {116.20 [elp+6.7 (w) |—70 157760 0.82277 1.420120 | 5 _|B12, 444 
h171 |4-Heptanol* (CHsCH2CH2)x;CHOH 116.20 —§82 161760 0.8183, 1.4258 | i | s | s B1é, 1735 
h172 |2-Heptanol, 6- — |CHsCHNH2(CH2)sCOH(CHa)2.HCl D500) gia ae Al mere dtrel een ene ee wala is Fg | Sere ears crane 
amino-2- 181.71 
methyl-, hydro- 
chloride* 
h173 1-Heptanol, 7-  —Cl(CH»);0H 150.65] (peth) 10 15020 0.9998) |1.45372 | 6 | v aipeth si) | eeeeen 
chloro-* | 12013 
| x 
| 
h174 4-Heptanol, 2,6- | [(CHs)2>CHCH:}>CHOH. . 144,26 _ |178760 Outer pee WG Wie elec acccan ce B13, 1753 
| dimethyl-* | 
| | | 
h175 |4-IHeptanol, |(CHsCH2CH2)2COHC2Hs..... TOAS IG OO cs ORR Ae vee 182760 0.83502 |1.4332% | i | s | s .|B12, 457 
| 4-ethyl-* 
h176 |1-Heptanol, Heptamethylene fluoro- L341 Ole ees _|gg22 OLO5Gq, || DANO 7250 tosh leva iliavall ei ys)|e| eee 
7-fluoro-* | hydrin. F(CH2),0H 
h177 |—,4-methyl-* (CHsCHsCH:CH (CHs) (CH2):0H ape oteare a 183760 0.8065, |1.42532 | i | s _los s B1?, 1734 
| 130.22 8520 
h178 |—,6-methyl-* |(CHa)2CH(CH2)sOH.. 130122] Renee Ts —106 188764 Ob Wee | Hl celoolewollasalbonceeanes Am 63, 
3100 
| 
h179 2-Ileptanol, GHaAGHs iCOH(CHa)s Fe pe 130s23 eee ee eases « 156760 0.8142, |1.4238 | i]s] s .|B13, 1725 
2-methyl-* 
| 
h180 |3-Ileptanol, |\CHa(CH2)s3COH (CHs)CH2CHz 130.23]... . . | =83 163760 0.8282; |1.4279% | i | s|s .|B13, 1729 
3-methyl-* 
h181 |4-Ieptanol, (CHiCHLGH:)-COHCHs. ....-/130:23|. ser cewrnss —82 161760 Cute Ine | Fe tS Nosolleccleccncacaue B13, 1735 
4-methyl-* 
h182 1-Ileptanol, CHs(CH2) ;CHOHGcHens.s <= -192.30| 2.2 fe. ccnc vectors noo. 275 0.946 1.501 Re rel eeilia oe eel eee meee B62, 513 
1-phenyl-* 153-518 
h183 4-Ieptanol, (CH3sCH2CH2)3COH.. . SHLD seo lees ose A, seas eee ated lismirccn tose ¥e 190-2 0.83385 WAS SSE Ly sod esa eel | peel leer meena B13, 1769 
4-propyl-* 
h184 |2-Heptanone*. .. .|CHs(CH2)sCOCHs..........|114.18].............. 35 151 OER Gee se Neola. allecalleeaacnncec BL’, 753 
h185 |3-Heptanone*. .. ./|CH3(CH2)sCOCH2CHa....... MASUR pote east nae. —39 150 O°8T S37 eee i | | |B, 754 
h186 |4-Heptanone*. .. .|\CHsCH2zCH2xCOCH2CH2CHs..|114.18].............. 33 144 0.81744 [1.40732 | i | « | © _|BI2, 754 
h187 |2-Ileptanone, CHa(CH2)s«COCH2Cl........ TASIGS | erccreisbm, Sas ores tome os . [8316 0.80270 |1.45020 j 8 .|Aum 67, 
1-chloro-* 1944 
h187!/4-Heptanone, {(CHs)2CHCH2}2CO......... AF DAN Cae oreo ve revatel ferseatn ves 168760 0.8053, [1.4122 i | © | 0 ./B12, 763 
2,6-dimethyl-* 
h188 |3-ITeptanone, l-Amidon. /-Methadone. 309.34 [alp —32 (al) 19.9 NG | co) tee earecer tall chevevccutet | Cunt lal tone 8 .|dil HCl s 
6-dimethyl- 
aminol-4,4- (CHa)2NCH(CHs)C H2C(CeHs)2COC2Hs 
diphenyl-(/)* 
h189 |—,—hydrochloride |(CH2)2NCH (CHs)CH2C(CeHs)2COC2Hs. HCl Dab | Viewer crn c scclll Nanterre: Ve sey ai Chisia 9 Hates 
(dl)* 345.90|pl (al-eth) 
h190 |—,— ,—(I)*. . .. .. . | (CHa)2 NCH (CHa) CH2C (CsHs)2COC2Hs. HCl CRs dee oP oc: ee pal pee s|s |i chilis ween ees ere 
345.90 imi 169 
h191 |2-Heptanone, Gl CRB ACE(C CEO IOOCRY arches ses voclisesneacss 7816 0.8195, {1.42502 | 6 opty an hte Rae 
3-isopropyl-* 156.27 
h192 |—,3-methyl-*. .. . |CHs(CH2)sCH(CHs)COCHs. .|128.21].............. feces eee 167760 0.8218, |1.41722 | 65 os § BL, 759 
h193 |3-Heptanone, (CH CH OH: COCE:CEay. 1 128:2l ret iec at 1630 “eee 0.830420 |1.4209 Fe ll it Gelegla tl homercoe ace BL, 759 
6-methyl-* 
t 


For explanations, symbols and abbreviations see beginning of table. 
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Gee Solubility 
rystalline b ; 
No. Name Synonyms and Formula oe form, color and po a0 Density np T ae Ref. 
specific rotation other 
P al | eth|ace| bz ecinante 
{ 
| 
4-Heptanone | a | a eee 
h194 |4-Heptanone, CHsCH2CH2COCH2CH(CHa)2/128.21]........0 cece ele eee ee eee 155750 (Opole | |Magneccn [2 ee ee ee > 
2-methyl-* 
0 
194! |l-Heptanone, Enanthiophenone. 190.27 /lf 16 283 0.95164 pes ites 37 S95], Bie [eee ee crue B72, 264 
1-phenyl-* CH3(CH2)sCOCeHs 15516 
h195 |Heptasiloxane, CHs{Si(CHs)10-}sSi(CHa)s. . .. 1532.96), 0 cc cecesanselescrences 1652 0.911 1.396520 5 8 peth So faeeeeres 
hexadecamethyl- ligs 
h196 |1,4,6-Heptatrien- poe 290.42|ye If (al) WBQ 0 Jesse tases lene ee cnc | nea sees sh | s s |chl s rncdeees 
Sle Oren z 
methoxy- CH30— S 
phenyl)-7- 
phenyl-* 
h197 |1-Heptene*....... a-Heptylene. O88 eee eee —119 94760 0.6970, |1.399820 i a PRE eee cient B15, 820 
CH3(CH2)sCH:CH2 
h198 |2-Heptene(cis)*. . . |8-Heptylene. CMI hse eee | se tmcns tee 98760 O:708, 1.40620 | Se a)ee sleeve tere lnciallleee aetna Bl, 824 
CHa(CH2)sCH:CHCHa 
h199 |—,(trans)*..3.....|CHa(CH2z)sCH:CHCHs....../ 98.18). ..........0+ —109 98760 0.70127 1.404520 . |B1s, 825 
h200 |3-Heptene(cis)*. . .|CHsCHzCH2CH:CHCH:CHs.| 98.18]..............[..0..200- 96760 0:70304. |1.4050% |...[52|20:|) sole «| uamabeneed B1?, 826 
h201 |—(trans)*......... CH:CH2CH2CH:CHCH2CHs.| 98.18].............- —137 96 06981, |2-a04a (les alee tee ol. .|--- datsemegede BI, 827 
h202 |1-Heptene, CHs(CH2)sCH:CHCl........ HSQI63|0 ANORr < co Nera vial ecie seas 1567 iy ale eee eee chl v BL, 196 
1-chloro-* 78-8275 tov 
h203 |—,2-chloro-*..... CHs(CH2)(CCl:CHz......... 522 OB\ cata eer Aenea 10 13848 (0.8895 [1.43492 chl s Bl, 823 
h204 |2-Heptene, CHsCH2:CH2CHCICH:CHCH3]132.63)............0.-[ecveesses 140-145 0.879) {1.44302 MeOH v_|BI, 825 
4-chloro-* 492 chl v 
h205 |3-Heptene, CHsC AsCHz:CChiCHCOaC Hs A TS2.63 i500. cts cesses alll acts «era a 139 0.8834 {1.4374 s chl s B13, 827 
4-chloro-* 
h206 |2-Heptene, oyeReseKe/((oreryyensifeset(@\st)yy9 | | \h Rape aseoeadoo|snec ede. 60-615 —/0.8931f |1.445818 -|os 8 BI’, 200 
6-chloro- 147.67 
2-methyl-* 
h207 |2-Ileptene, CHsCH(NHCHs)CH2CH2CH:C(CHs)2 i ——siYdsCdi ee ne L7GHUIS sce wage reter Vo |W lec] iccPedestbhutendley ceuree 
2-methyl-6- VAT26 ie xs oahestice ee 58-597 
methylamino-* 
h208 |1-Heptene-2-car- |a-m-Amylcinnamaldehyde. ZO2 30 re ueecree teva their oiareateas 174-520 0.9718 (1.538120 8 Le es 10.- Pobuaten ies B72, 310 
boxaldehyde, Jasminaldehyde. 
1-phenyl-* CH:(CH2)4C(CHO):CHCeHs 
h209 |2-Hepten-4-ol*.. .|CHsCH:CH2CH(OH)CH:CHCHs—...........0.. [occ cece. 152-470 0.84454 |1.4373% |...|...]...[...]...feeeeeee ees BI, 447 
114.19 
h210 |1-Hepten-4-ol, CH:CHeCReCOR(CHs)CHsCH OMG. cee eves cullen cs ssans 162 0.8525. a Pee F ec 0 ee ees) Se) bare Peet! Ws © eae B13, 1945 
4-methyl-* 128.22 
h211 |3-Hepten-2-one. .|CH3sCH2zCH2CH:CHCOCHs. .|112.17|... 0... 0.000. c}e ce eee ue 6215 0.8445; LEO TT, oT a ail cists ro alelhicvetinne’s orn aver tered maererenerenee 
(trans) * 
h212 |5-HMepten-2-one, |(CH3)2C:CHCH2CH2COCHs .}126.20}........0..... —67 173760 0.8546). 1.440020 re ee beard PY (co eee BL, 797 
6-methyl-* 
h213 |1-Hepten-3-yne* .|CHsCl2CH2C:CCH:CH2....| 94.16]............. .|4475 O76712 | (T.a5208 AON |e caer eee Am 61, 
572 
h214 |1l-Hepten-4-yne, |CH2:CHCH2C:CC(CHs)s..... DB Ba we dllleis afore crvare's atacalReaimucnensios 125780 0.758% ASN, Newco srevaliece-wfaccallere atamramiettert cl aicterertieters 
6,6-dimethyl-* 
h215 |6-Hepten-4-yne- |CH2:CHC:!CCOH(C2Hs)CH2CHa ee... ee ee ee elec eee eee 624 0.8875; |1.4800%0 alist eaten ne B1, 2034 
3-ol-3-ethyl-* 138.21 
— |Heptyl alcohol. . .|see Heptanol* 
— |Heptyl see Thiocyanic acid, heptyl 
thiocyanate ester 
— |Heptylamine*....|see Heptane, amino-* 
— |Heptylene........ see Weptene* 
h216 |1-Heptyne*....... Cis (CHOC sas toner in| OO Ihe nmeh casteccs 81 100760 0.7338, |1.408420 co | 0 . |B18, 995 
h217 2-Heptyne*....... CH (CH) ICICCH AY. Fee NGL T| arte eine vet laew enter 11.2760 0.748; |1.4230% Son can (ian Cet eae B1:, 998 
h218 3-Heptyne*....... CHsCH:CH2C:CCH2CHs..... GON 7] Ser aafiaiicn eascleeee ae en 105-67 10.7527 |1.4220% © | . |B13, 999 












































For explanations, symbols and abbreviations see beginning of table. 
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Crystalline b Solubility 
No. Name Synonyms and Formula Mol. | form, color and sy a4 Density ny Ref. 
wt. |specific rotation z other 
w | al jeth|ace| bz 
solvents 
ale dt a + 
1-Ileptyne 
h219 1-Heptyne, Cls(CH»)«C:CBr. .. 175.07 16.4758 1.2120; |1.467822 .|B1s, 998 
1-bromo-* 6925 
h220 |1-Heptyne, |ClIs(CH2)sC: CC H2Br : 175.07}. 10456 1.487825 Bel Seale il islam cose a as aus B14, 998 
1-bromo-* | 
h221 2-Heptyne, CIIs(CH2)4C:CCL. iRS10(S)4 apa ren 141760 0.9250; 1.44114 Ve RY: MeO Hiv iis, Sees. 
1-chloro-* 
h222 |2-Heptyne, \CHs(CH2)sC:CCICl PSOOS wea: (167780) See. . |1.457025 BBA a iIic een eee B14, 998 
1-chloro-* | 
h223 |—,7-chloro-* -}CICH2(CH2)sC:CCHs - /180.62}. . {175780 . . {1.459925 tag i= |W Pats call eee eres ere at ae B13, 998 
h224 |3-Heptyne, CInGHeCHsG:CCHsCHaCl, (80562. cage cscs congo s cena 162760 . {1.45202 | i 8 .|B12, 999 
1-chloro-* | 90-9370 
h225 |\—,7-chloro-* . ICl(CI12)sC: CCH2CHs........ MSOQ°GS|nterteac culm erected ss leup acs No ELS [tas cohen aed 1.45402 i (Jue fe Chol eeneM [erence tacr cusces BL, 999 
h226 |—,2,6-dimethyl-*. |(CHs)>CHCH:C:CCH (CHs)2 . |124.23]. ... AGO Glee: Mian needi onl acenambli nell nelenctsanaenlaccasace 
| 
| 2 
h227 |—,5,5-dimethyl-*. |CIIsCll2C (CHs)aC:CCH2CHa. |124.23|............0.fecce eeu 69100 DUO Miler SEO De cheat ov allocate oll 4allitasaanans Neri L 
| | 1800 
1228 |—,5-ethyl-5- | (CH sCHs)2C (CHs)C: CH2CHs. |138.25]. 0... ...6-..0.Joee eee eee 83100 OA IPREREO Vowallescltsnolsoalasolsasecos a: Am 62, 
methyl-* 1800 
h229 2-lHeptyn-l-ol* |Butyl propargyl alcohol ME OA 21 teint set eanels tole. eas el Reta tess Sate Aeon succtans PAO SPEC ee cltey axe iiose oll Paras ls taren totale faa eranat eae Am 71, 
| ClI3(CH2)sC:CCH20H 1292 
— \ITerniarin jsee Coumarin 7-methoxy- 
— |Heroin see Morphine, diacetyl- 
h231 [esperetin WGreldiOeue vce caso. shes .|302.29}pl (al) oye) an  AepeMe I [Ee AUR oat Lievens Su jehlos | | leeeewecaaeees 
— \Ilesperetol see Styrene, 3-dihydroxy- 
4-methoxy- 
232 ITesperidin |CosH3sOi5 .|610.39|wh nd PAG tes ae eles neers cae eaeA pete een AC] |e ee Ook 6] s .jaa s Am 68, 
| | 2109 
— |Hespertin lsee Flavanone, 
4’-methoxy-.3’.5,7- 
| trihydroxy- 
— IHeteroxanthine. .|see Xanthine, 7-methyl- 
233 |Hexacene .|Anthraceno-2’:3’,2:3- S2sati(eapy 9 Wess ness mun Pe Ware SEM se nilhsnean a anon .|E14S, 
anthracene. 789 
ona ah 9 a6 ee 
| PSSA SIF 
| 
— |IHexachlorophene. jsee Methane, bis(2- 
hydroxy -3,5,6-trichloro- 
phenyl)-* 
234 |Hexacosane* |\Cerane. CH3(CH2)uCHs. . .. . |366.72|mel, tel or 56 26235 0.7783 |1.43576 | i | s* s |chls Bl, 143 
| rh (bz) lig v 
| 
h235 |Hexacosanoic \Cerotic acid. 396.70|nd (al) 88! nae sane 0.8359, [1.43012 | i | y#i v]...]...]......... B22, 381 
acid* CH3(C H2)2CO2H 
h236 |1-Hexacosanol*...|Cerotin. Ceryl alcohol. 382.72\rh pl 80 BOSE PN ce niyo el te cxamese er (ale ses .|B12, 470 
CH3(CH2)20H 
h237 |1,15-Hexa- IEC (CHe) nC: CHis: ee ae - DHS SO) aan teenie 44-5 5 DEBI POE wna aut ile ene al| eee omer leeera tices eel atta a tenet Fs eae ean 
decadiyne* 
h238 |6,9-Ilexa- Clee COED ERC GPOCHOME EO VIC)Shy arian ater omer be peicsn 16936 01845) ell A604 8a brernl nga ell cel gt ee memes Reece 
decadiyne* 218.39 
h239 |6,10-Ilexa- CHa(CH2)sC:CCH2CH2C:C(CH»)sCHs sds es ewe ee 15710 0.8467 ae Moho Las (Were (frpreea emeritus fotertg coceneta ite nena hesche 
decadiyne* DTS. 39) eta os esse 
h240 |Hexadecanal* Palmitaldehyde. 240.43|pl (eth) 34 DOD S228 aa ala ke eve cic, = ae | Seerehe ane reer tenes oss BL, 771 
CH3(CH2)4CHO nd (peth) 
h241 |—,dimethyl acetal. .|CH3(CH2)uCH(OCHs)2...... del etata 0) lneloieneln ppencuer nec | Chcea aaa Ve Ih Serdatctos 1.4382 Vv Vv IMFe@EDAva WG? Seca: 
242 |—,oxime-..--....- CH:(CH2)4CH:NOH........ 255.45|nd (al) SSC° Aleta: SERN ley arn te .|B12, 771 
hodiaiitlexadecanet Cetane.CH3(CH2)uCHs...... 226.45 |lf (ace) 18 287760 0.77331; |1.4345 AH PCIe IPR rel |saen leasoearc. 9 or Bl, 555 
h244 |—,l-amino-*..... CH3(CH2)isNHe............|241.46IIf 46 BY PLE ING Sore caine aber sor ces ies |e varleevellesilevasjehilas B4, 660 
1442 
h245 |—,1l-bromo-*.. .. . |Cetyl bromide. CH3(CH2)isBr. |305.35].......--..... 15 1491 1.9949 1.460825 i ish | Basel feeien wees aa 8 BL, 138 
h246 |—,1-chloro-*.... - Cetyl chloride. CHs(CH2)1sC]. /260.89).......-.....- 12 18716 0.85204) |1.4548% | i ./BLS, 559 
h247 |—,1,16-dibromo-*/Br(CHo2)isBr.............. .|884.25 lf (al) 56 ZOAM IE) MM exarcrcgers cnt Canes eemees i 5 chl v BL, 138 
it 
h248 |—,1-fluoro-....... Cetyl fluoride. CHs(CHo)isF. .|244.44].......2.--+2.]e-+s-+ 0s: 287 (OPSOOI onscreen 8 lig s BL, 138 
181% 
h249 |—,1-iodo-*....... Cetyliodide. CHs(CH)isl. .. .|852.35]..........---. 22 21116 1.1237 1.480622 | i | 6] s | s | © |chl v B13, 560 
160-3 
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Crystalline Sey 
rys 
; .p. b.p. : 
No. Name Synonyms and Formula oe form, color and a ae Density np é zl Ref. 
* |specific rotation other 
al |eth|ace| bz LAE 
at Sai) =}. 7 
Hexadecane A 
h250 |—,1-phenyl-*..... Cetylbenzene. 302.0 Sooners orate 27 23716 0.8560, |1.481420 div v |CS2 v B5, 472 
CHa(CH2):sCeHs lig v 
h251 |Hexadecanedioic |Thapsic acid. 286.42 pl (al) DOS ees cteren sitar eget erotanone!| (secre tee s'|...] sh | s* |AcOEt s* |B2, 733 
acid* HO2C (CH2)1sCO2H 
h252 |1-Hexa- Cetyl mercaptan. 258.51) (lig) 18 AZB—BE ive cais ow suifie ne wcereyeys CO (te (ee (eds ecco! nea 
decanethiol* CH3(CH2)1sSH 
h253 IWexadecanoic Palmitic acid. 256.43)/nd 63 1671 0.84742 1.4254960 s | ]}s ]|s8 |chlv Am 64, 
acid* CH3(CH2)1uCO2H 2739 
h254 |—,amide........../CHs(CH2)4uCONH2..........|255.45 lf 107 PepSOCET levee Baas Al | Sensetnty Ge (tae Wo Soe WK za Wa Sal sees cst tee ake ete retee 
h255 |—,—,N-phenyl-*. . .|Palmitanilide. 331.55 nd (al) 89 PSD AM jd all lid reese ned. |ercncate ey ¢ Vv v |v |ehl v B122, 148 
CH3(CH2)1uCONHCeHs 13210 aa vi 
h256 |—,anhydride*..... (CHs(CH2)uCOLO.......... 492.85 lf (peth) 630 Ve bcecmeusr 0.8383" |1.435770 élv peth 64 B22, 341 
h257 |--,benzyl ester*. ...|CHs(CH2)1sCO2CH2CsHs.... . |346.56|.............- 2G al enatninr ts 0.91363, |1.468950 s|s s |chl v B62, 417 
h258 |—,butyl ester*..... CHs(CH2)uCO2CiHy ........ 312.54) (dil al) 16 eA SOO Ola tee ate ya es tories Gane ee aces B22, 336 
h259 |—,chloride........ CHK HYuUuCOCIT: . cc. ek DTA BBY car wioln ie stata 12 199%) PET el teePd lira oend vides GOAT: He, celle oo) Soe eae B22, 341 
h260 |—,ethyl ester*..... CH3(CH2)1uCO2C2Hs........ .|284.49 nd 25 19110 0.85774 |1.4347% ya eta Se BE 3) eae 6, B2?, 336 
h261 |—,hentriacontyl Myricyl palmitate. OOO Tipe ne sr ece-oe ars (fn Cetera | Geis come [4 aos ee LW Biles clear] cape ae B2, 373 
ester* CHa(CH2)1sCO2(CH2)30CHs 
h262 |—,hexadecyl ester*.|Cetyl palmitate. 480.87/pl (eth) 53 360 0.83247 |1.44258 id at ee es I B22, 337 
CH3(CH2)1sCO2(C H2)1sC Hs 
h262!|—,2-hydroxyethyl |CHs(CH2)14CO2CH2CH20H . .|300.49|.............. Ble = ab retatcncys 0.8786, pomeatt ire a hd ee A PRR ees | AVON DS 5 
ester* 
h263 |—,isopropyl ester* .|CHs(CH2)11COsCsHi.........|298.51|...........--. |... eee ee 1602 0.84043" 1.43642 idee! dil. liso cdi. scenes ete ere 
h264 |—,methbyl ester,*...|CHs(CH2)1sCO2CHs......... GH recess ierayay valor 30 ALS BAT 9 pce 2 olleteie wisve oe v|s|vJ]v |chlv B2, 372 
1482 
h265 |—,nitriJe.......... CHs(CHa)uCN.............|237.43}hex 31 251100 0.82231 |1.4396% ViVIVIvichly Joo.c..5 
1421 
h266 |—,propyl ester*....|CHs(CH2)uCO2CsH;..../...|298.51]...........0.-|0-e eee eee 1662 0.84558 | 1.439225 SS fae eae! dthacs cocks 
h267 |—,16-hydroxy-*...|HO(CH2)isCOoH............ PAWEL IS ee Cat REA TS SERS. QB 8 Wibhsiiehe ta taitevesvarorara elles neater age s |) gs | &]..........{B3, 362 
h268 |—,9,10,16-tri- Aleuritic acid. 304.43 lf nd VG 9 ol GN BSS eS oy (ca eee accra (gees a B32, 272 
hydroxy* HO(CH2)sCHOHCHOH(CH2)1CO2H 
h269 |1-Ilexadecanol*.. .|Cetyl alcohol. CHs(CH2)1sOH.. |242.45|.............. 50 344 0.81764 |1.428379 8} v|s |v |chlv BL, 466 
19015 
h270 |1-HWexadecene*.. .|Cetene, Cetylene. COT: 004 | RTE 4 15518 0.78254 1.444120 s | s |...|...|peths BL, 206 
CH3(CH2)isCH:CH2 
h271 HWexadecenoic Gaidiec acid. CisH»CO2H.... ./254.42\1f (al) Sh ag US Wichita se ol Race anna, | Vv .|peth s, B2, 461 
acid* chl v 
h272 2-Hexadecenoic |A,a,8-Hypogeic acid. DOA. Sal Relapse» »: visusiiay 1) WR (ace Os pee eye 4 ih S ee ae We sw nw es /Obl Wi B2, 424 
acid* CH3(CH2)i12CH:CHCO2H peth v 
h273 \7-Hexadecenoic Hypogeic acid (artificial), 2b4 aN ke ams eee woe SSQWEE, : wll ctereeree percereere ee Voto) [ocmdh wmde neem Ome B2, 460 
acid* CH3(CH2)7CH:CH(CH2)sCO2H 
h274 |1-Hexadecyne*. ..|CHs(CH2)1sC:CH........... ee ODN. sca aracaetaarni 20-5 284760 0.7965, ge Te fla al aoe bey bre! [opt | ees Senet 5 B13, 1028 
h275 |2-Hexadecyne*. ..|CH3(CH»)wC:CCHs........./222.42/............../20 16015 0.80397 SORE TS as) eee tee ois histo cole amatcdic 
h276 |7-Hexadecynoie —|CH3(CH2)iC:C(CH2)sCQzH. . ./252.40 nd (w), (al) 47 TE Simm bes ey a A Hae Welowe Whctitau lariat cie oe B2, 494 
acid* 
h277 |2,4-Hexadien- Sorbaldehyde. DOT ere ingen et Orem eas aster cae 7680 D.S08% TL SSege DS closclanclhowieakdacneocamer BL, 809 
l-al* CH3sCH:CHCH:CHCHO 435 
h278 |1,2-Hexadiene*.. .|Propylallene. BZ LOM teat, ein saians, fet MUll eevee sla reie 78 0.71492 |1.4298”7 8 chl s B13, 189 
CHsCH2C HeCH:C:CH2 
h279 |1,3-Hexadiene*.. .|CHsCH:CH:CHCH:CHa.....| 82.15].......ecccccclececceers 72 0.7152'° 1.44162 Ble oncilie fel[ sora wre acetere B13, 981 
h280 |1,4-Hexadiene*,. .|Allylpropenyl. OZ LG ieee s kik vies GH ls Rs bribes 6676 0.710'° 1.416716 Aa SIGS.) KORY WSR Ay 8 Bl, 982 
CHaCH:CHCH:CH:CHz.... 
h281 |1,5-Hexadiene*. . . |Biallyl. B26 san eon eu ace —141 60768 0.6923 |1.404420 Pal ol oral Bemadcree. B1, 982 
HC2:CHCH2CHeCH:C He 
h282 |2,4-Hexadiene*. . . |Bipropenyl. SD: 1LBl et atewss sae ee —79 2760 ‘Dy elite? inert AES lee dlceolleetllessenage 14 BL, 985 
CH3CH:CHCH:CHCHs 
—— a ee a ee 


For explanations, symbols and abbreviations see beginning of table. 
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M Crystalline Solubility 
No. N s ol. m.p. b.p. , 
° ame ynonyms and Formula Sit form, color and oc °C Density ny — Ref. 
specific rotation other 
w | al jeth|ace] bz Pseratn 
— = + + 1 = 
1,3-Hexadiene 
h283 Ree CH haGH -OCClORGbs R96 08} OP ces tales caeene 68u7 0.93904 1.477020 8 ORM Bs weld Ss Wedel 
chloro-* 
h284 |1,4-Hexadiene,5- |CHsCCl:CHCH2C[CH(CHa)]:CH: |..... eee eee cecfeeeeeeees 9518 0.9310 |1.4730% | i Chita phew flixt adit 
chloro-2- 158.67 
isopropyl-* 
h285 es GICHCH CHCHC(CH)s. cf USO62) 5 eae eee alleer i cena 57u 0.94167 Mg) LOL AY Me les ocal la Gxaadl sca oh] geevet eteeayevaiy scar B1, 1000 
-chloro-2- 
methyl-* 
h286 |1,5-IHexadiene, Perchlorodiallyl. DO OOH iors reset a tata ct ein) v4 2 A | Senor ty ea 1.905") 1.601251 8 .|ehl 8 Bl, 984 
decachloro-* CkC:CCICChkCChLCCL1:CClh: 
h287 |2,4-Hexadiene GHG -CHEChKOEHC Hehe. WLS1 04h. cc emis web 4 vie) |ltareisseparnle s 80-217 1.1456, 1.52712 lenis”. alertesrecaree 
1,3-dichloro-* 
h288 |1,5-Hexadiene, Diisobutenyl. TOONS araacrgs icc avs.c —76 137755 0.751229 |1.4399521| i .|B12, 239 
2,5-dimethyl-* CH2:C(CHs3)CH2C H2C(CHs) :CH2 
h289 2,4-Hexadiene, | Diisocrotyl. UD Re ae 15 1340 10.7636¢ |1.47885 | i f-e [x8 foe clin a[en sce - oon B12, 1011 
| 2,5-dimethyl-* (CH3)2C:CHCH:C(CHs)2 
h290 |—,1,3,4,6-tetra- |CICH2CH:CCICCI:CHCH2Cl |219.93]..............)e... eee 84-92 1.40134 |1.5465% Chl, 9s cakes 
chloro* MeOH s 
h291 1,4-Iexadiene, GCEHCE: OCMC ChLCRC He. |1Sos48) 5.2 casio ace sel|ebe saan erare 100-34 1.3036) 1.558520 Bi liace-eil acta tseanerecovers tats B1, 982 
| 3,3,6-trichloro- 
h292 |2,4-Hexadiene- cis-Muconic acid. Te SAS ee aS jE: A SS GR 2 Ce | Re eA | ee Rn P| Wem eo B2, 803 
1,6-dioic acid HO2CCH:CHCH:CHCO2H aas 
(cis)* 
h293 |—(trans)*......... trans-Muconie acid. 142.11\nd (al) 305d S20 wg Eat eysteracs rece yeshnseresited 56] 6 .|AcOEts /|B2, 803 
HO»CCH:CHCH:CHCO2H aa s 
h294 |—,dimethy] ester CH:02CCH:CHCH:CHCO2CHs3 nd HG ena toll cacooos Sales .|B22,672 
(trans) * 170.17 
h295 |1,5-Hexadiene- _|Divinyl glycol. 114.15 [a] +94.8 (al) |—60 198% /1.0064 [1.47002 | s | s | s .{ehl s BI, 2272 
3,4-diol (d)* H»C:CHCHOHCHOHCH:CH2 9718 
h296 |—(dl)..........-. HoC:CHCHOHCHOHCH:CHe sj... ee ec eee eee V4 [7 (| hatoeccrro Seren 1.017) Rm awide amo acces inane croton B13, 2272 
114.15 
h297 |—(meso).........- CH: CHCHONUCHOHCE: CEs | Wass wenan eau 18 1004 1.023) 1.4810 | v| vj|v .|ehl v B13, 2272 
114.15 
h298 |2\4-Ilexadienoic (Sorbic acid. 112.13)nd 133 D280 B Mierieasaer ss |lonstet erect oF) 8 TW nn eRe eee nem s B2, 489 
acid CH3CH:CHCH:CHCO2oH (15350) 
h299 |—,amide.......... CH3sCH:CHCH:CHCONH2. .|111.14/nd (w) VZO% 7 Wiekere weary etoile iinverre srellfetete-e) erensite Bi) CS: a encretl ene ct] ested Gasp htneeretenses B22, 453 
h300 |—,chloride........ GHeC H:CHCHE-CHCOGI «. sTSOI58| nc ctedis oc elel |e eee eleva a 7315 1.06664 iy Yd UT ae | pee GUS IS ar, lames lee ah oet.o se B22, 453 
301 |—,ethyl ester*..... CH:CH:CHCH:CHCO2C2Hs .|140.18]...........--.  |8520 0.95604 |1.5022" .|B22, 452 
h302 |—,methyl ester*.. .|CH:CH:CHCH:CHCO2CHs. ./126.16/If 5 ESOMCEO Ale eee catemeres essed BEAT 4 Faves 8 RR] Riles af anor ors B22, 452 
h303 |2,4-Hexadien- _|Sorbyl alcohol. 98.15 nd 31 7612 O8067, 11.4071 | i fs we Mee ealene a 
1-ol* CH3CH:CHCH:CHCH20H 
h304 |3,5-Hexadien- HeCCHCH CHC HO HCH s al) O80) sie tis ner ose ell hal aceiayeece Wher" Vso nosclizor ours Le veal sesllenaes nmecrine.c8 5 B13, 1987 
2-ol* 44-58 
h306 |3,5-Hexadien- Cinnamilideneacetone. 172.23|wh 68 V7 OH 2 Al tates. cpaeetl onsychororsyens 5/8 chl s B72, 321 
2-one, 6-phenyl- | CeHsCH:CHCH:CHCOCHs MeOH s 
h307 |1,3-Hexadien- HC:CCH:CHCH:CHze....... Colter oat eachehlinG eiehr 32100 0.782155 1.490029 | i sulf s B13, 1058 
5-yne* : 
h308 |1,5-Hexadien- Diviny] acetylene. alll Teeter eric cle sremaeane — 88 84760 0.7857 1.503520 .|B13, 1058 
3-yne* HC2:CHC:CCH:CH:2 
h309 |3,5-Hexadien- CH:CCH:CHCH:CH:....... GLE ners orettie rsa || Reeceracete caer 83760 0877 34qu e509 520m etal oral eel |e eel eee B15, 1058 
l-yne* 32100 
h310 |1,5-Hexadien- Diisopropeny] acetylene. HOGG yeu NG lRece chance 123 O:7863ie% ||1-484520 [re Pe lente taall aa | eee ees B13, 1062 
3-yne, 2,5-di- CHe2:C(CH3)C:CC(CHs):CH2 
methyl-* 
h311 |1,4-Hexadiyne*...|HC:CCH2C:CCHs.......... Cherelle s geo ce soto epee Ov <-—80 78-8376 0.8254 EE San ic Pel cl lt site def eleicel [tameiced|i tes sh] leetced lio ss ca netuceeat erate [Peenet accept 
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For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 






























































2 Solubility 
Mol Crystalline Bs b 
No. Name Synonyms and Formula oe | form, color and aa ae Density np T Ref. 
* specific rotation wi ltalllethlace al other 
solvents 
| 
1,5-Hexadiyne 2 
h312 |1,5-Hexadiyne*.. .|HC:CCH:CH:C:CH......... 7811. ee Ae =3 86740 0.8049" |1.43802 | i | s | s |...]... os 8 BI}, 1057 
2046 
h313 |2,4-Hexadiyne*.. .|CHsC:CC:CCHi............ 78.11|pr (sub) 64 20%, 1G pei lbreetgte- | Penuetretce mall oe | 37 Fea|| ae 2 B12, 242 
h314 |—,1,6-di(4- = 248.33). ...2.0-++0-e TOSS 9) WW rccyeronsramcomifeacicneteies tll ptcwetskccesens BP lel Se... E Rieecteecteebell eter oRete tokens 
morpholinyl)- YEE SS 4 f aa. 
° N—C:CCH2CH2C!C—N ) 
Sey ig 
— |Hexahydrobenzyl |’ee Methanol, cyclohexyl-* 
alcohol 
— |Hexahydro-p- see p-Methane(trans) 
cymene 
— |Hexahydrothymol|see Menthol 
— |Hexamethylene see 1,6-Hexanediol* 
glycol 
— |Hexamethyl- see Hexane, 1,6-diamino-* 
enediamine 
— |Hexamethyl- see Cycloheptane. l-aza-* 
eneimine 
h315 |Hexamethyl- Urotropine. 140.19}rh PA. VET) oe eS AE y hy deg inte ns toe vis|6|s | 6 |chls BI, 200 
enetetramine Nees 
nete W Sa Oe 
< =. 
e ye 
Nf 
h316 |Hexanal*........./Caproaldehyde. n-Caproic TOOLTGI Re cote Ss: viernes — 56 eT Pyro Pee | nm ie Re Detabee ees eae eee BL’, 745 
aldehyde. 
CH3(CH2)sCHO 
h317 |—,oxime* CHs(CH2)4CH:NOH........|115.17|(MeOH) () ns PRES erie, hiner Sane ae Bade Banlee =i ud beter stom ead B1, 689 
h318 |—,2-ethyl-*...... CHi(CH2);CH(CoH) CHO. 12820 ene clones <—~100 |16370% Pe ee gio ater WO cccia (poe Powe ae Ps een 8 Bl, 707 
h320 |Hexane*.......... CHs(CH) (CH 3 verter stress: SONS ister cermussserenciets —95 6§870 0.65937, 1.37486” i | v/s -|chl s BL, 374 
— |neo-Hexane....... see Butane, 2,2-dimethyl-* 
h321 |Hexane, n-Hexylamine. TOI) hier an egenacor —19 129712 O'7634 [T4255 | an reo Pearle. wees |e amen B42, 649 
l-amino-* CH3(CH2)sN H2 
h3211|—,2-amino-*(d).. .|d-a-Methylamylamine. LOU falp-43 le. ....-- 640 | S>seerslocmetens|leecterdoculuecl oc dleee es eee eee 
CHa(CH2)sCH(N H2)CHa 
322 (CL) See CH3(CH2)s;CH(NH2)CHa..... Dl cons concooac. -19 LIG28 ae NOMTOT es s5.520" lee dea hecIUe Ale el eee ee B4, 190 
h323 |—,2-amino-4- CHsCH2CH(CHs)CH2CH(NH2)CHs |.............. -|130-576 0.7655 1.41507 SL ay At) ar Ss I ee ee 
methyl-* 115.21 ac v 
h324 |—,2,4-bis(4- Benzestrol. OSA hei vatores a tatareteren TOQrO%, . | levers aigain levcdew ahetonl den. cea i] vi viw | € IMeORy Wesson 
hydroxyphenyl)- chl 6 
no—¢_S—cu (Cos) CH(C2Hs)CH (cm)—€_Y—on ae 
h325 |\—,3,4-bis(4- Dimethylhexestrol. 298.41] (dil aa) MAO Na Satie beats ate OG lear mares sjaec’ @ Weve ween 
hydroxy-3- Promethestrol. 
methyl! phenyl)- 
wo—¢_Y—cn(cons)cn(cons)—C_Y—on 
Te ~ 
CHa CHy 
h326 |—,1-bromo-*.....|CHs(CH2)sBr............... MGB OB s.5é. tisrecs erie acres —85 156789 1.17634 1.4478120| i | © | © . |B, 391 
h327 |—,2-bromo-*.... .|CHs(CH2)sCHBrCHs........ 2 pier acesaace 14.4760 1,1658% |1.4432% | i | v lehl v BL, 392 
h328 |—,3-bromo-*.....|CHsCH:CH:CHBrCH:CM)...|165.09]........-..--s|e.-. 0000: 1447 1.17997 |1.44862 | i .|ehl v Bl, 144 
h329 |—,1-bromo-6- (CLs a ES esa cc PUT oly io sone ie | BNO | (cs RMIT wom esa. 0 tei] exraye com evan 67-8" 1.2937 1.443525 Pe TW ANS sls nahh Recalls «eens 
fluoro-* 
h330 |—,1-chloro-*..... GHi( CHCl en eee 1:20:62) Reet. . oe —83 182-8) HOB7S47 |1.410012 etalk salons ele acl hanes B15, 388 
h331 |—,2-chloro-*..... CH3s(CH2)sCHCICHs........ 120262] sir aves e ecccascreets | Rerree ee 122-370 0.86944 |1.414222 .|B13, 389 
h332 |—,3-chloro-*.....|CHsCH2CH:CHCICH2CHs.. .|120.62]..... 0... 00. ec fee e eee eee 123 0.870% = |1.41632 | i v Ohler Site ee 
h333 |—,2-chloro-2,5- (CHs)»>CHCH:CH:CCl(CHy)2. | 148.68)... 0... 0c eee de cece eee 444 0.8476 1.423220 i 8 PUTS Gonads, Bl’, 485 
dimethyl-* 
h334 |—,3-chloro-2,3- |CHsCH:CH:CCl(CHs)CH(CHi): —|......- 200-0 ee fee ce eee 41-3 0.88697 [1.43337 | i | s .|BIs, 481 
dimethyl-* 148.68 
h336 |—,1-chloro-3-.- CHsCH2CH2CH (C2Hs) CH2CH:Cl (Jp +1.15 By eoaraNens 8540 0.879; 1.4335% Bl ove] OB al erent shal lisuelor erates 4 BL’, 478 
ethyl-* 148.68 


For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline b Solubility 
No. Name Synonyms and Formula ie form, color and re os Density np Ref, 
* specific rotation other 
w | al jeth| ace} bz 
solvents 
+ ~ = = = = — eect 
Hexane 
h337 eas CHaCH2CHeCCl(C2Hs)2..... . TGS Cl Me ERE weedy silat] tena wigs 155d 0.90189 1.435820 | i 8 chl 8 B13, 479 
ethyl-* (62-324) 
h338 |—,1-chloro-6- ECOUT KOlenp a tic ateetenes TESIOR let cetioduceie Pits ewan’ 6216 aie eG TD Ie Weal malasalle cutee. dy alld cee tase 
fluoro-* 
h339 |—,1-chloro-3- ICH:CHiCHsCH(CHs)CHsCHrCl fv cc ewes ev encleweccenas 150-2758 0.8766, 1.427420 -|chl s Bl, 119 
| methyl-* 134.65 
h340,|—,2-chloro-2- GH(CHaiCOKGH an le tetGblecch as ss sc valbhe utr. 135d 0.8661" |1.4205% | i | v .|chl B1, 156 
methyl-* 
h341 |-~2-chloro-5- (CHa)s>CHCHi:CBiC HCC Hat 134.65). occas ces fe eae ened 1387354 0.863% rote Nae Vv .|B1, 156 
methyl-* 
h342 |—,3-chloro-3- CHICEHECHsCCl(CH ay CHsCMe 0 eicett te iets ialstelsalnnaieters aes 135 0.8787, |1.42502 v .|B12, 119 
| methyl-* 134.65 
h343 _— 3-chloro-2,2,3- ICHs(CHs)sCCMCHs) ClCH). 162.71) « chicwas cnc caesle or serine x 64-58 0.89737 1.446820 Bla... 1ehl gs Bl, 515 
trimethyl* 
h344 |—,1,6-diamino-* ./ Hexamethylenediamine. Va Ka esac, eartcucnctench 41-2 C107 Re 2 eereetal purmerearerne “el 8 .|B42, 710 
H2N(CH2)6N Ho 
h345 —,—,dihydro- H2N (CH2)sNH:2.2HCI1........ 189.14)/nd (al-eth) Ore eos | Mali Pr clirirarir nec loys lentiencnctch nt atideae Reto 1 gil (er din |i chl i B42, 710 
chloride* 
h346 |—,2,5-diamino-*. .| CHsCH(NH2)CH2CH2CH(NH2)CHsa |... . 0-0 eee eee lee nee eee ube ioe Wl \ere een uA fener toe We Wr all Rises esl rrprag er lip B4, 269 
116.21 
h347 |—,1,2-dibromo-* |CH3(CH2)sCHBrCHoBr..... .|243.99]....... cc cece ele cee eeu 8716 1.5872') 1.501219 fev ele selon ceeceees Bl, 109 
h348 |—,1,2-dichloro-*. ./|CIi3(CH2)sCHCICH2Cl..... . 1itsyl0)2) lowes ists Gia pomoiec (OER cee 172-4 MOS Eee encerats -|chl s Bl, 144 
h349 |—,1,6-dichloro-*. .|Cl(CH2)sCl...... 60.6020. LBRO 2 the ns ce Oe os vs 203-5 |1.0677¢ |1.4572” | i .|chl s B1?, 389 
9422 
h350 |—-,2,2-dichloro-*. .|CHs(CH2)sCClhCHs......... MBS LOB iris Fis dies: avaflgeuasl feevatateds 0.0 06 6849 1.01504 1.435325 | i 8 -|chl s B13, 390 
h351 |—,2,3-dichloro-*. . |CHsCH2»CH2:CHCICHCICHsg..|155.08]. 0.2.0... cece elec eee eee 162-5 MOS2722 Ios... eben 8 -|chl s BL, 109 
h352 |—,2,5-dichloro-*. . |CHsCHCICH:CH2CHCICHi...|155.08|-.... 6... 0.56. 19 177 = -|1,0431¢ [1.449512 |...|...|... -|echl s Bl, 144 
h353 |—,2,5-dichloro-* |CHsCHCICH2zCH2CHCICHs..|155.08]...........---[2---000- 178752 1.0459 s\feineieieiey a -|chl s Bl, 144 
(meso) 
h354 |—,3,4-dichloro-*. .|CHsCH2zCHCICHCICH2CHa. . |155.08].--- 2. cee eee lec eee eee 69-7030 1.05520 |1.449020 | i |... Si leilellp, ae ml Seer 
h355 |\—,2,5-dichloro-* |(CH3)2CCICH2CH2CCl(CHs)2.|183.13)}f, nd COST ser A axetinena wet ilfewersevuertey salty eth ans sy 8 | 8 8 |chl s BL’, 127 
2,5-dimethyl-* 
h356 |—,3,4-dichloro- |CHsCH2CCl(CHs)CCl(CHs)CH2CH |. -.-+ +... secre lense ee aee 16570 Be RS ei ranr -|chl s Bl’, 62 
3,4-dimethyl-* 183.13 
1357 |—1,6-diiodo-*....|l(CHz)el.......0.0200..... 0 338.00,nd 10 1138 2.03, R686 [11] WoL} -dleoalewaligee BL, 110 
h358 |—,2,2-dimethyl-* |CHs(CH2)sC(CHa)s........../114.23]....0-00200 00 —121 {1077 =~‘ |0,695287) |1.393492] i | v os v B1!, 479 
lig v 
h359 |—,2,3-dimethyl- |CHsCH2CH2CH(CHs)CH(CHs)2 fe eevee eres lecee ee eee 116760 YAO OURO SU I ECy leat sallacuancoose B15, 480 
(dl)* 114.32 
h360 |—,—(I)*.......... CH:CH:C H2CH(CHsz)CH(CHs)2 lalp—0.92 =|... 113780 CEOs acta | Mstetete eee [miele | eh rile kel ls mod] Ea beeen Rae B1, 482 
114.23 
h361 |—,2,4-dimethyl- |CHsCHzCH(CHs)CH2CH(CHs)2 fa]p +2.99 Bearden 111760 0.696% AAR tite Old leareel scary Rares [3.A cell k rose ieieeci hae B15, 483 
(a)* 114.23 
BSGS | (GI Ea gas toe CHiCHiCH(CHs)GHiGHIGHs)e |susedeseaceeachibc ccs es 1097 —_|9,70036” |1.39534| i | 6] 8 |...]...].......... B12, 482 
114.23 
h363 |—,—(1)*.......... CHsCH2CH(CHa)CH2CH (CHa)2 {a]p +0.8 Sen GeKO TQ TOOT A ho ee Richard sedi anaes! [tre fel taeaal|iove aif '«arell 2 sce NOMA aero vs B13, 483 
114.23 
h364 |—,2,5-dimethyl-* |(CH3)2CHCH2CH2CH(CHa)2 |114.23]............0. -—91 109790 0.693547. 1.392462| i | 5] 8 .|B13, 283 
365 | 3,3-dimethyl-* |CH:CH:CH-C(CH:)2CH:CHs |114-23|............-- —126  |1127 ~—-|a.71000%°|1.4000920| i | s .los 8 B1, 486 
h366 |—,3,4-dimethyl-* |CHsCH»CH(CHs3)CH(CHa)CH2CHs |........- 0.00 feeseeeeee 118760 0.71923, 1.40406) GE Noo WiBac. ov dled Matera BL, 488 
114.23 
h367 |—,1,6-dimitro-*. .|O2N(CH2)sNO2..........--. AZO Weis Achrus eae antes SF pee | ly cuer hates lly og neat sees ean sO PS Re bese aa 8s B13, 396 
h368 |—,3-ethyl-*...... CUsChoCHsCH (CHO Hs)ai 5 LA Bl acy ve steel (seieepienna 2 119760 0.7134 LEAOVE 20 ay] Sis RBH. ce. ese ee ain rey B13, 478 
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For explanations, symbols and abbreviations see beginning of table. 




















PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
lubilit; 
Mol Crystalline a b a as 
No. Name Synonyms and Formula a * | form, color and Bat oa Density mp +o _ — Ref. 
* specific rotation other 
w | al |eth|ace 
solvents 
Sas, =| 
Hexane 
h369 |—,1-fluoro-*...... CHi(CH Esser ciate O4S1;7 |: Pees coeur eee: —104 O37. Oo Bbiioe.... i eee 8 . |B13, 387 
h370 |\—,l-iodo-*....... CSG a) 60, ots tars ave. auses os ogstann UZ OU: ae caectte ac cl mietend tlle aires 181747 1.43674 1.492902) i . |B13, 394 
h371 |—,2-methyl-*. .. . |Isoheptane. NOOC2T NS varccde tetera ie ke —118 90760 0.678694. 1.38485) i | 8 | oo |... |... Diver B13, 434 
CH3(CH2)sCH(CHa)2 
h372 |—,3-methyl-(d)*. .|\CHsCH2CH2CH(CHs)CH2CH; [alp +9.5 —119 92760 0.68604 1.388720 Bae || 00! eel aaa ees BI, 439 
100.21 
h373 |—,—(dl)* ........]CHsCH2zCH2CH(CHs)CH»CHz # |.............. ca.—173 |92760 0:6868) |1.3886) | [2.2 .)ectle oe) a> ele ol paceeeeee B13, 437 
100.21 
hey al (1) See CHsCH:CH2CH(CHs)CH»CHa falp—7.78 ~~... g2760 O:687 4 MUL SS5425 Haas | SES ed eevee ae Bl, 440 
100.21 
h375 |—,1,1.1,2,2- CHs(CHe2)sCChkCCls........ QOS. reer: susicsrs citallfon a eayeae 129-3119 |1.370% |1.4980% i SS Sal ieere! Bene yes sine alias om ee 
pentachloro-* 
h376 |—,1-phenyl-*.....|Hexylbenzene. VOD DSc osicsck, verze mets —62 QO GIs ile eel een i Cm INpecd (ener) recreates 3 B52, 337 
CH:3(CH2)sCeHs 
h377 |\—,1,1,2,2-tetra- CH3(CH2)sCChCHCh..... . DIS OG I pees aes . 99-101 1.3096, LASS 0). on)... %]-.2% [l|  <e ]e ER eben ie ce eee 
chloro-* 
h378 |—,2,2,5-tri- (CHs)eCHCH2CH2C(CHs)s.. . |128.26]............2. —106 124760 0.70327 |1.399720 i os V Bl, 516 
methyl-* lig © 
379 |1,6-Hexanedial*. . |Adipaldehyde. i078] Re ae ee | 92-49 1.003% 1.4307 | 6 | v | v jaa s BL, 839 
OCH(CH2)4CHO | 
| 
h380 |Hexanedioic acid*|Adipic acid. HOzC(CH2)4CO2H/146.14 mel pr (w, ace- |153 1267750 1.360% Jaw eee ene ra (Pec) Ae aai B22, 572 
lig) | | lig i 
h381 |—.diamide. . H2NCO(CH2)sCONH2....... 144.17|pl D0) ol tallies. do.ctal ac eee | ete |} a|v] a . . |B22, 576 
h382 |—,diazide........ NsOC(CH2)sCONs.........- NOG Gail ses sea toeresicrs i ee eee enone .| viv . |B21, 278 
h383 |—,dibutyl ester*. . .|CsH202C(CH2)sCO2CuH?..... . 258/36), anne 4 = 37; 1454 0.9652; |1.43692 | i | ~ | © B22, 575 
h384 |—,dichloride. . . NCICOKCHe tCOC 2... ae PESO PS had a do. vane doliness bos 19918) #0 FUL! wee Se ok . B22, 575 
h385 |—,diethyl ester*.. . |\C2HsO2C(CH2)sCO2CoHs. ... . 202. 25ers oa dae ON 239—41760 1.0076, SADA aa ek eed |B22, 574 
12733 | 
h386 |—,di(2-ethylbutyl) |(C2Hs)2CHCH202C(CH2)«CO2CH2CH (C2Hs)2 =26 2001 0.934; /1.4434 | i | 5 Sil. ce J85.8 ee eres 
ester* Lae Ag lreretectav eve 
| 
h387 |—,di(2-ethylhexyl) |CsH?CH(C2Hs)CH202C(CH2)4CO2CH2CH (C2Hs)C3H 3 2145 0.922% (1.44740 |i | s|s|s aa el BA 2 
et S7O.G8lWAAs... ~60 
h388 |—,dihydrazide.....|HzNNHOC(CH2)4sCONHN H2/174.20]}£ (w) 171 S| |} s | st] i Oe ee eae 
h389 |—,diisobutyl] ester... |CaHpO2C(CH»)sCO2CiHy. .... 258.36]... =i 282760 0.953% 1.4315 | i | s s Bae pelt heme 
| | | 
h390 |—,dimethyl ester*..|CHs02C(CH2)4COoCHs. . ... .|174.20]..... 10 1057 1.06007 11.4277 e= sled s/s a B2, 365 
1158 
| | | 
h391 |—, dinitrile NC(CH2)sCN . 108.14}. . ll | 295760 10.9519 1.4597 6/s é -lchl s |B22, 576 
(18020) | 
h392 |—,dipropyl ester*. . |\CaH }O2C(CH2)«CO.CsH; .|230.31 .|=20 15516 0.97907 1343749005 GaN aol ell Eee . |B22, 574 
h393 |—,monoamide*. Adipamic acid. 145.16/nd (w) 161 | .|J 1934, 
HO2C(CH2)«CON He | | 1101 
h394 |—,monoethy] ester*| HO»C(CH2)sCOoCoHs. . .|174.20\hyg (eth-peth) |28 285760 |1.0812°  |1.438820 S| ah .|peth s* ‘B22, 574 
| (1607) } | 
h395 |—,monomethiyl HOeC(CH2)sCOrC Ha 160.17 3 |1 4210 } s B2, 652 
ester* | 
h396 —,piperazinium salt HOoC(CH2)sCOoH.CaHyoNe 1232.28 lo44a s Rd i 8) rt | Pee g Am 56, 
| 1759 
h397 |—,2-amino-*. HOsC(CH2)sCH(N H2)COoH. . | 161.16} pl Ow) 206 lsh] a] 3 Sots Te Pvcanceene 
h398 —,2-methyl-*. TWOeC(CH2)sCH(CHs)CO2H. . {160.17} (peth-bz) 64 By |B iB chl s B22, 588 
h399 |—,3-methyl-(d)*. . HO2xCCH»CH»CH (CHs)CH2COcH (chl-b8) [a}p 93 ee ee viviviy chl v 'B22, 588 
160.17} +9.81 (w) 
h400 |—,—(dl)*... OHeCCHeC H2xCH(CHs)CH2CO2H nd win 94 190-2002 |: Ve | We] Bale chl v, lig 6 |B22, 589 
160.17] (ace-bz) | | AcOEt v 
h401 —,2-oxo-*.., OHeC(CH2)sCOCOoH .|160.12} (al) 124 | Ban fsa Pa a peth, chl i |B32, 485 
h402 |—,3-oxo-*.... /HOsCCH2CH2COCH2CO2H 160,12) (chl) '86-8 | OHS -OP leerell eretei| soir] ieere ices ei B32, 486 
— \—,2,3,4,5-tetra- see Mucie acid. 
hydroxy-* 
h406 |1,6-Hexanediol*. .|Hexamethylene glycol. 118.17|nd (w) 43 ID5OCes Vise... aoe Cee Wo Wiel (kee a B15, 2201 
HO(CHe)6OH 

















For explanations, symbols and abbreviations see beginning of table. 
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Crpatalls Solubility 
Mol. ASB Ae m.p b.p 
No. Name Synonyms and Formula ee form, color and oC oC Density ny ] Ref. 
* |specific rotation 4 other 
w | al jeth| ace} bz 
| solvents 
1 + “+ —- = if | 
2,3-Hexanediol 
h407 2,3-Hexanediol*. .|CHsCH2CH2>CHOHCHOHCHSs 60 206 O-9SOO 8 ST ASLO Nw eis wees eller ata eee orate at 5s Bl, 484 
118.17 
h408 |2,5-Hexanediol*. . CHsCHOHCH2CH:CHOHCHs 43 216-8750 0.96107 1.4475 | 5 | 8 | 8 . |B, 551 
| 118.17 
h409 |3,4-Hexanediol, (C2Hs)2>COHCOH (CoHs)2 .|174.28] (eth) 27 O54 Deveney: . |B14, 3225 
3,4-diethyl-* 230 
h410 |2,5-Hexanediol, (CHa)2PCOHCH2CH2COH (CHs)2 92 214 89820) 4) ea let a BEV: -| vA Iehl v Bl?, 557 
2,5-dimethyl-* 146.22 
h411 |1.3-Hexanediol, CH:CH2CH2C HOHCH (C2Hs)CH20H —40 244760 0.93257 1 PR: a5 0 i UW a Be Aa Pe tiie cee I ree 
2-ethyl-* 146.22 
h412 |2,3-Hexanedione, |CH3s(CH2)2>C(:NOH)COCHs. .|129.16 | (al) 60 _|BL, 405 
3-oxime* 
h413 |2,5-Hexanedione*.|Acetonylacetone. 114.14 —8 194754 0.7370, |1.4232 Wal va evs .|peth 64 BL, 841 
CHsCOCH2CH2COCHs F 
h414 |—,dioxime* . CHsC(:NOH)CH2CH2C(:NOH)CHs 
| 144.18 lf(bz) DOE O. MN ee ey seen Medes ores oil ears vA} vAlyAl... -5| ORD Ce REC Pl Ute fC CRE 
h415 |1,6-IHexanedione, |1,4-Dibenzoylbutane. 26G.3¢ind (al), priCeheOF decane aa alls Geom esells eae ene gh|...]...]...]MeOH s* |B72, 705 
1,6-diphenyl-* CsHsCO(CH2)4COCeHs al), lf (dil al) chl s* 
h416 |2,5-Hexanedione, |(CH;sCOCH2CHOHCOCHs. . .|130.14)..............)000.-. G27 Preah entre @ 1.4497% | 6 8 8 Am 71, 
3-hydroxy-* 3165 
h417 |3,4-Ilexanedione, |Di-teri-butylglyoxal. Pivalil. |170.24|.............. —2 168745 0.87762 (1.41572 | i Or Nie 4 cellls © bul endiaofarenautraes B1, 800 
2,2,5,5-tetra- | (CH3)s;CCOCOC(CHs)s 
methyl-* 
h418 1,2,3,4,5,6- |Dulcite. Dulcitol. 182.17) mel pr 189 290-534 |1.46615 |..... sh | 6 .|B12, 612 
Hexanehexol* | Melampyrin. 
CH20H(CHOH)«CH20H 
| 
h419 |1,3,4,5-Hexane- _ Digitoxit. 150.11)pr [a]p — 86.2 SS UPR) eh a. 3 elie vee a Berl Sv SALES. 3 '|\.. 220)| Sie |e 603) 
tetrol* CH3(CHOH)3:C H2CH20H 
h420 1-Hexanethiol* n Hexyl mercaptan. 1B Ro. Uae, ae eee —80 151760 0.84247 15449620) [1 ve | ve || 5 aR rome ea eee B13, 1659 
CH3(CH2)sSH 
h421 2-Hexanethiol* 2-Mercaptohexane*. DES 24th cade ane ctesee — 147 140760 0.83457 1.445120 8 8 . |B13, 1662 
| CHa(CH2)sCHSHCHs 60-650 
h422 3-Hexanethiol* 3-Mercaptohexane*. ESS 2 Peete ee tewrtas hs ate eed ltene eaten a oe 57% 0.832% 1.442820 BY |e seleeae |e vel eee emer BI, 1665 
CH3CH2CH2CHSHCH:2CHs 
h423 |1,2,3-Hexanetriol* Cl13CH2CHzCHOHCHOHCH20H |hyg 60-2 TSA WN sxe ret [nuance Bales . |B13, 2349 
134.18 
h424 1,2,4-Hexanetriol* CHsCH»CHOHCH:CHOHCH20H Stes eral tins ana, esha tte 190 =2 5 ell? cree rain eee ssyene © Pe WE Tea reed ee et el Reg cercin Bl, 521 
134.18 
h425 |1,2,5-Hexanetriol*!|CH3:CHOHCH2C H»CHOHCH:20H AORN Gren en || rae cesT 18119 POT e eS he renaniet Bip} Su | thi Esrekel | ecaite)| create oomeen ae B11, 2349 
134.18 
h426 |2,3,4-Hexanetriol* CHsCH2(CHOH)sCHs. AVEVISTS eee Speen es 4 neon DRGs Mielke alepeaseee s|s _|B13, 2349 
130-14 
h427 |Hexanoic acid*.. . |n-Caproic acid. PUG AUG s ceic tides 6 osc SMI ae wit 205760 0.92747 P4163203 fd OM [ope poe ee em eee B22, 281 
CH3(CH2)4«CO2H 
h428 |—,amide.......... Caproamide. PY5 18 aes cece 101 255760 0.999% 1.420019 | 6 |-s | 6 at] ee atptoe B22, 286 
CH3(CH2)4CON H2 
h429 |—,— ,N-phenyl-. .. .| Hexanilide. 191.28)nd (peth), pr (95 i |......... TRS hain es wee sont et Vays peth s* B12?, 147 
CH:3(CH2)tCON HCeHs (al) 
h430 |—,anhydride*.... . [CH3(CH2)4CO}20. . MPLA CBO) cccere neers © Bsns —41 14315 0.92407 1.428025 en hema las A bran oo ie oles B22, 285 
241d760 
h431 |—,butyl ester*.... . |\CHa(CH2)«CO2(CH2)sCHs. ...|172.26].............. —64 208% (0.86234 |1.4153% | i | s | ]...|...f.......... B2, 323 
h432 |—,chloride....... .|CHa(CH2)sCOCl.........-.- COO Nee, eee ee ay, 1537 —|0,97547 |1.426420 8 _|B22, 286 
h433 |—,ethyl ester*..... CH3(CH2)sCO2CoHs........- DAA ciscssats a sania —67 168760 0.8710, 1.407379 | i | 8/8 . |B22, 285 
h434 |—,hepty] ester*... . |\CHs(CH2)4CO2(CH2)sCHs. .. . |214.34)....--......-.. —34 259760 0.861120 |1.429315 i .|o8 8 B2, 323 
h435 |—,hexyl ester*..... CHs(CH2)«CO2(CH2)sCHs.... |200.31].............. —55 246761 0.86518 1.426415 | i .|os 8 B2, 323 
h436 |—,methyl ester*. . . |CHs(CH2)\CO2CHs......... .|180.18]... 0.2.0.6... —71 1517 10.9038; {1.4038 | i | v |v ]...f...fo.......- B22, 284 
h437 |—,3-methylbutyl  |Isoamy] caproate. NV SGS90 |e Poses vevargts anita treedasts che 2247000 IO VSE Monae eects Be ec ean Siccies Heel | ercnege masse ucheal |e acer aera 
ester* CH3(CH2)4CO2CH2CH2CH(CHs)2 
h438 |—,nitrile.......... Amyl cyanide. CHs(CH2)«CN | 97.16].............- —45 160760 10:8093s9/ [L405 Ry aol sh ls ls. |---| enc-enaee B22, 286 
h439 |—,octyl ester*.. . . .|CHs(CH2)4CO2(CH2)7CHs. . . .|228.36].............. —28 275760 0.86032° |1.43265 | i | 8 }...]... 08 8 B2, 323 















































a ee ee eee ee 
For explanations, symbols and abbreviations see beginning of table. 
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Solubilit; 
Mol Crystalline =a b y 
No. Name Synonyms and Formula a * | form, color and a S Density np aaa Ref. 
* Ispecific rotation wl alll'eth| cel bz other 
solvents 
a 
Hexanoic acid " 
h440 |—,pentyl ester*... . |CHs(CH2)4CO2(CH2)sCHsa. .. .|186.30],............. —47 226760 (1m 6 Bee Be V0 Dee Ie (BS (5116 ea lo coc | Seem gee B22, 285 
h441 |—,4-phenyl- SlLOBB is graaven erate GA Bie sili erodes o0rll cle saterppetakell agedeaitare rar’ | rs cdl Rae) este lve cela btekedllace: dieses strates Am 73, 
phenacyl ester* cri (cHs)coxcrsco—¥_Y—¢_Y 3087 
h442 |—,piperazinium salt /2[CHs(CH2)«CO2H].C«HioN2. .|318.45).............. [pl A Scere aes Me etc eeee| (tenn fe scrae e Bl 8 Wed pall? Mp coel| ivie ce cease Am 56, 
1759 
h443 |—,propyl ester..... CHa(CH2)4CO2CH2CH2CHs. . |158.23],.............. —74 185760 0.8844; 1.414015 baie! |"..= |) thee B2, 323 
h444 |—,2-acetyl-, ethyl [Ethyl a-butylacetoacetate 186524 ie teenies vis. ctatayave' [ace ecoternacte 219-24 0.95234 vee Perea Pacers vores Pores] Percent Bl’, 706 
ester CHa(CH2)sCH(COCHas)CO2C2Hs 10412 
h445 |—,6-amino-*..... H2N(CH2)sCO2oH............|131.17/1£ (eth) 11) A Pee eee ne ceeers ae eae 7) oc eee ..-|MeOH 6 |B4?, 856 
h446 |—,—,lactam*...... «Caprolactam. 113.16} (lig) 60-2 TAQ= 20h a8 Aor aeraeel| Serer oie s |v s |chl v B21, 216 
GaN 
Gee 
ee 
h447 |—,6-amino-3- = 127,-10|(bz-peth)| [ali 05-6n mn |Reeenee ten Reece | teers v ee ee B21, 243 
* 
methyl-, lactam << NH 36.1 
ee 
CHa 
h448 |—,6-amino-5- 127.19|(peth, bz-lig) BB~O — — IliSevete ale, ciei ele tte eroverell aenocreacra v Sol cbecsdrncerst| cranaysueseetaas B21, 242 
methyl-, lactam* a lal" —22 2 
eas 
hg 
ee a 
h449 |—,6-benzoyl- CeHsCONH(CH2)sCOuH..... 235.29|nd (al-eth) TO-SO Ww Wey foe ta ee oleae oh ]...)...]...| 6 |ACOEts |B92, 181 
amino- lig 6 
h450 |—,6-benzoyl- CeHsCONH (CH2)s4CHBrCO2H/314.20) (al) OG? Sh RR aclbeeaig vate ae Pea sae leash acatiov sie cakes B92, 181 
amino-2-bromo- 
(dl) 
h451 |J——(1).... 2.02... CseHsCON H(CH2)4CHBrCOrH|314.20/nd (dil al) [al ZO) «lee ‘sveriefe cies) | shavazenarsvare'lrereatecct eters rtd Ast Fey (Roe: (Re a te na B92, 181 
— 29.2 (al) 
h452 |—,2-bromo-(dl)*. .|CH3(CH2)sCHBrCOoH...... . TOG Oe Nem ae er enact Sas 4 pa tie ee s|s8 . . |B22, 287 
140-228 
h453 |\—,—(*.......... CH:3(CH2)sCHBrCOcH....... 195.07 [el —27 Oth Wee tak avers 129M > Woe eehe BPR Te lcouall remveciae, Ces B2?, 287 
i c=5) 
h454 |—,—,ethyl ester*. .|CH:(CH2z)sCHBrCO2CoHs. .. . |223.12]..............].....-05- ZOOS 1G Oi aaisc series ee ae 8 ey (ato ty (oo ae et! 
h455 |—,3-bromo-,*....|CHsCH2CH:zCHBrCH2CO2H + |195.07/nd So. Oita lee ee apenas v |chl v lig v |B2, 235 
h456 |—,6-bromo-,*....|Br(CH2z)sCOvH............. 195.07|(peth) 35 pt eC) al coe ae | BA pee -|peth gs B22, 287 
h457 |—,6-cyclohexyl-* >= (eushcom UE TSESH Ee Gbiew acts enna 32 180" 0.96267 1.47502 |---]o--] 8 _ |B92, 21 
— |—,2,6-diamino*.. .|see Lysine 
h458 |—,2,4-dioxo-*..... Propionylpyruvic acid. 144.12|(al, w+1) hE (SIRES © Cate] 8 ete eee | ee ee ra ets ee 6 |peth i B32, 437 
CH3sCH2COCH2COCO:H 
h459 |—,—,ethyl ester*. .|CHsCHzCOCH2COCO2C2Hs. .|172.18]............0c)e cece cues WOS= ee ccacns Wi a [aed |ea'g . |B32, 437 
h460 |—,2-ethyl-*...... GHz (CHs)sCH (Ces) COsH«.. 144021. ve cee cloee eae: 228785 0.9031% |1.425528 Soe (tes, She os ee ee B22, 304 
h461 |—,—,amide....... CHs(CH2)sCH(C2Hs)CONH:2 |143.23|nd (w) Qo Al re eases allletaxchacecereolicbecare meer gl cha aes Aes care |S cit] acter Oper oe B2, 350 
h462 |—,6-fluoro-*...... BCH a OOH 5 occ cca tiene sins PS ASB ies) wikibste ies: ssaveie Gilttaccre aie se Lt aan ee epee 1.4166% OA LE dtassid ar-vell elevecets shoes i Ale caeneak trees 
h463 |—,2-hydroxy-(d)*.|CHs(CH2)s;CHOHCQ2H...... 132.16 {a]p +0.7 CWE Iiiacecs s/s hing eee See a nae ee alleen . |B32, 231 
c=14) 
h464 |—,—,—(dl)*...... CH3s(CH2)sCHOHCQuH..... . 132.16|pr (eth-al, peth)/61 by At Se ml (eee ter Ih, aos v|8 -|ehl vy B32, 232 
h465 |—,—(I)*........5. CHa(CH2)sCHOHCQoH...... 132.16|pr (eth) [alp Se PA ee ok cptrts ow alllae es eating cv ieee -|chl v B32, 232 
—3.8 (w, c= 
4.5) 
h466 |—,4-hydroxy-, —- Se ee mena once reco —18 QIB=VS. esse fi a Tal ens earl oer ears en a RGhoks B172, 290 
lactone* eae tll J=o 107-917 
° 
h467 |—,2-methyl-(d)*. |CH3(CH2)sCH(CHs)COuH... .|130.18 {alp+19.7 ats Fanti east 1055 0:3. Peaee es | Led see fe inl ee ee B22, 296 
h468 |—,—(dl)*......... CH:(CH2)sCH(CHs)COoH... ./1380.18]............5. . [210760 0.96127 1.419320 | «© | © | @ Co ese aE B22, 297 
h469 |—,—(I)*.......... CHs(CH2)sCH(CHs)COnH... .|130.18|{a]Jp—4.3 (w, |121%  =|........, S000 5 fehl 24 18035: 11 Ble | yall cel eral naa, Sera B22, 296 
c = 26) 











For explanations, symbols and abbreviations see beginning of table. 
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a ee 








Mol Crystalline b Solubility 
No. Name Synonyms and Formula form, color and Bene R- Density ny Ref. 
wt. ‘ : °C °C 
specific rotation other 
| w | al jeth|ace} bz 
solvents 
+ Tr 7 +t 
Hexanoic acid 
h470 |—,3-methyl-, CH:CH:CH:CH(CH:)CH:COC] |............. .|163781 (0.967. to 6 B22, 295 
chloride 148.64 
h471 |—,4-methyl-(d)*. .|CHsCH2CH(CHs)CH2CH2CO:H {lp +8.44 PET Wn oe . 0.9228, 11.4198 | 5] 8 s | s |MeOHs_ |B21, 146 
130.18 
iY i a7 CHaCH:CH (CHs)CH2CH2CO2H Re ahs .|—80 217764 d|s|s 08 8 B22, 298 
130.18 
h473 |—,—,chloride(dl)...|\CHsCH:CH(CHs)CH:CH:COC]_ ~—............ 1167767 0.9677. avs | eae areal 
148.64 
h474 |—,5-methyl-*. .. . |(CHs):CH(CH2)sCO2H. . {130.18}. . <-25 216 Cunetre ile erie | taller Won cll otilenenonsc B22, 297 
h475 |—,—,chloride. .... . |(CHs)2»CH(CH2)sCOCl.. Se See UR Ee ls ae ie PARC © Ulemwetrt soll erENs 7S Mea Earn We ee jets [ence iess- B2, 342 
h476 |\—,4-oxo-.........|Homolevulinic acid. 130.14|hyg ta 32 LOO =F tarenatece|nemeniaes oF [dhol eet ual Sa Lo era Hip eat ary eel A B32, 435 
CHsCH2COCH:CH:CO:H 
— |—,2,3,4,5,6- see Idonic acid 
pentahydroxy-* 
h478 |1-Hexanol* _|n-Hexy] alcohol. VO2 1S IR i siecacc ace Ar 158760 0.81364 |1.4178% | 6 | 5 | % 2 aera eh cs B1, 1650 
CHs(CH2)sOH 
| 
h479 |2-Hexanol(d)*. .../CHa(CH:);CHOHCHs........ LO? S| [elscei4el sy |beceaaar 1387 0.810364 |1.4126 | 5 | s | s .|BI2, 437 
(eth, c=11) 
h480 |—(dl)*............ Ha (CHa) sO HOH GLa). tepp102-18] amet. es clase seco. 140760 O-S150 sry d144eog oar | enlen lea eye B1*, 1660 
h481 |—()*...... . |CHs(CH:)sCHOHOHSs.... .. .|102.18|[a}gi®)—12.04 |......... EAS IEIETE Migooasaalepolaodsad eocleacl-nusooes- B1?, 1663 
h482 |3-Hexanol(d)*. .. . |CHsCH2CH2CHOHCH:CHs. .|102.18|[a]?+6.81 |......... TUB IAB tee pleted ce se | eects, str| [este eco ee ae ae B1!, 1663 
ARSE (il) eae a CHEECH -ClisC HOG MeOH se 102-18lte aaa can cao |eee en 135760 0.8193; |1.416820 | 6 .|B1, 1663 
484 |G)... cen .|CHsCH2CH2CHOHCH2CHa. .|102.18|[a]¢—7.17 |... we 135760 Oper ISOe | Oat te oulleeales scapes o B15, 1665 
h485 1-Hexanol, 6- Hexamethylene chlorohydrin. |136.63)..............|......05. O71 WELAR Ben. csss 15453125 20 veya pavalleceyal| seen taan ete peretere 
chloro-* Cl(CH2)sOH 
h486 |2-Hexanol, 1- GuiGH);CHOHCH:CI. .. .-/136.63|..05555 5.05.04 B72 612) 10130, 1e4479200m [nee ernie |e |e Pa eee B12, 1661 
chloro-* 
h487 3-Hexanol, 1- GHIGEsCH-CHOHCHs@HsGCl)186:63|).0 404.0045 6 ulosnon eno 120% 1.003; 1.4462 | 6 .Jos v B13, 1664 
chloro-* 
h488 |—,2-chloro-*..... CHaCH2CH:CHOHCHCICH3 |136.63)..............|s...0005+ 170783 10143 n | eae i os 8 BL, 438 
h489 |—,5-chloro-*.... .|CHsCHCICH2CHOHCH2CHs3 |136.63!..............].....0055 78-918 1.00127 1.443319 é os © B15, 1664 
h490 |1-Hexanol, 2,3- 14 DURE RE crn nies scl <-65 {13158 5951795 11114429208 | 5dr oye rl ore eee (ee 
Boar oee thy ia= Faas cae oe eee Te 9610 
h491 |—,2-ethyl-*. .... .|CHs(CH2)sCH(C2Hs)CH20H .|130.23|.............. <-76 185 O:8328nt4a e208 ||| salad salleee eee eneeeee Am 58, 
586 
h492 3-Hexanol, CH{CHECHs COM GID 7h nia0 2310 meena eee 160760 (0.83734) 1.480020) is} 5") Silene |] at | ceenieeeerens B15, 1736 
3-ethyl*- 
h493 |—,3-ethyl- (GHa)>CHCHECOH(Griix)a 4144225 ete eee ene 272 OISSO6 qi 4345725) im |Suesal eel eee | eee BL, 1775 
| 5-methyl-* 
h494 |1-Hexanol, Hexamethylene fluorohydrin. |120:16|..............|c...--.05 85-64 0.975. AVA 125" | Sa ival Valiee.s le See ener ner ar es 
6-fluoro-* F(CH2)sOH 
h495 —,2-isopropyl- (CH:):CHCH2CH2CH (C:H}) CH:0H Penn elim ce nele el te akeoahe ie 211760 0.83664, 1.438917 Bi eur als ad] ese ceca acres cat BL, 215 
= -* 
somseeeys 158.28 
h496 |—,2-methyl-(d)*. .|CHs(CH2)sCH(CHs)CH2OH. .|116.20|[a]p $2.47 = |... . 164-5 OLSS13}p leo siti Siento igi .-0| . ene ee BL, 444 
(eth, c=22) 
4974 CED. ea Gs CU> 16H (CEs) CHO. 7 116520| eae a1 see et bene eas 164 0582704) 1842502 4)... |r 1 [o> | a= =| eneteeo kere B13, 415 
ee: 7729 0.818; |1.42322 s .Jos s BL, 1695 
h498 |—,4-methyl-(d)*. .'CHsCH2CH (CH) (CH2)s;0H. .|116.20 [Jp +2.2 4 2 
h409)|=-— (al) #82e), +12. GE.CH:CE(©Hs)(CH2)20H1+|116.20|) i. cele ese ven 168740 0.8239; |1.42192 8 .Jos 8 B13, 1695 
8324 
h500 |—,5-methyl-*. .. .|(CHs)2>CH(CH2)sOH......... 116220 | AEB ce ke Als isan 170755 10/8194) sind 25129) Wee ist Esele. ol... | eueeinenee B13, 1692 
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For explanations, symbols and abbreviations see beginning of table. 
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Solubilit 
Mol Crystalline - a % 
No. Name Synonyms and Formula ea * | form, color and Abs, i Density am to Ref. 
specific rotation SOS uaa eae other 
solvents 
SSS — —— —<—<$+ SS 
2-Hexanol As 
h501 |2-Hexanol, CH:s(CH2)sCOH(CHa)2...... . TEG.20 ees on valent SPR Ue iad O-BLIG TA 1T. 4285 CB ees Cee i ee ieee B15, 1690 
2-methyl-* 
h502 |—,5-methyl-*. .. . |(CHs)»>CHCH2CH2CHOHCH43|116.20].............- Retina anc LOO 0.8147 1.419420 yao fay Ned te | roe beets pete. Bl, 1692 
h503 |3-Hexanol, CH: B-CHsCOM(CHNCH{CHst | hea jaeedensaealean see 143760 TEPER ERCORVED (Pea CY IEG leael cali aemadeone B15, 1693 
3-methyl-* 116.20 
h504 |—,5-methyl-(d)*. . |(CHs)2CHCH2CHOHCHCHz|116.20) [a] +21.23 Se ie me eres o. PALT IS: lost cel ee eed eee BLS, 1692 
h505 |—,—(dl)*......... (CHs)s>CHCH:CHOHCH2CH3|116.20|.....2..005.00|. 2.020255 147756 |0.827° 4.442820 |) 2° | sis Nisa. a no ee ge Oe 
h506 |—,—(1)*.... 2.2... (CH3)2eC HC H2CHOHCH:?2CHs3'116.20 {alp —3.88 er rcetadi, 5 ao ae) | ee ies (toe 2 ae |. Cy eee a a Bl, 1692 
h507 |1-Hexanol, CHa(CH2)sCHOH(CeoHs).... « LTS D6 lec oem weenie ell Siete ae 17059 (0.94774 1.5042 Fae || ye ER Ee LORS ean aco eae 
1-phenyl-* 
| 
h508 |3-Hexanol, (CHs)sCCH»CHOHC(CHs)s. .|158.28].............. 52 166-70 SBE mae anerae cn Lisi] ie lite sfove[eceee ences |B13, 1772 
2,2,5,5-tetra- | | | | 
methyl-* \ 
h509 |2-Hexanol, CHsCH2CH(CHs)CH(CHs3)COH(CH3)2 ~~ |......... 575 \0.853'. Ne 8 Tes lal el hal la) Jue c|ee eyes essen B13, 1756 
2,3,4-trimethyl-* 144.26 
| | | | | 
h510 |—,2,3,5-tri- (CH3)eCHCH2CH(CHs)COH(CHs)2 |.-.........---- Sener es ao | |0.83 1635 1.4313 .| al Wi Ee ees terete er sl ES Lyi 
methyl-* 144.26 | | | 
| | | 
h511 |3-Hexanol, CHaCEeCH>COM(CH3)C(CHa)3 | |knceueace eet lea aw on |170760 0.85314 )1.4536 og erg) oa fe cs Io) (Ga . . |B13, 1755 
2,2,3-trimethyl-* 144.26 | | 
| | | | | | 
H612 |= 2.3,5-tri- (Cas): CHCH-COM(GH)CH(OGs)2 panes. ss een cle ee. e 722 0.82715 |1.4321% |...| 5 | 5 |.. Jems|faacte: eee BIEI766 
methyl-* 144.26 Heo 
| | 
h513 |—2,4,4-tri- CHsCH2C(CHs);CHOHCH(CH:): |... 2.2 fece eee. 170% — |0.8480 |1.4305% |...| s | s |...|...|........../IBI, 458 
methyl-* 144.26 | | | [peed | 
h514 |—,2,5,5-tri- (CH:)s;CCH2CHOHCH(CHs)2|144.26|.............. cece ee ee [77H 0.825% (1.42862 |...| s | s |.. } .|... SoeeweeIB4a 1756 
methyl-* | | | 
h515 |—,3,4,4-tri- GELCH:C(CHs),COH(CH:) CH-CHalli unser sees /165-67 0.83239 |1.434072|...| s | s |: Re er eo 
| | | | 
methyl-* 144,26 | | 
h516 |—,3,5,5-tri- (CHs)aCC H2COH (CHs) CH2CHa a peiisiacsbacerte ania Ba lfecaaera vane otal Geos |0.83502 11.4352 |...| 8 S |. wa |= athe. oe nepal eee y dg Om 
methyl-* 144.26 | | | | 
h517 |2-Hexanone*..... (CHs(CH2)sCOCHang cd. .-|100:16 ne os ac eg —57 126760 (0.811624 1.40152% Peo fm fe cfs c<fe esas. on ofmRNSs Pe 
| al ay 
h518 |3-Hexanone*..... CHsCH2CH2COCH:CH3.....|100.16]......... sis iaey veneers . |123765 0.814914 1.399 p26 a ee el bn eee ee (SS Ke eee 
h519 |1-Hexanone, +6 208.25|pl (to-peth) 56 s4zd | | an eaciush dt eal ie feet BB, 314 
1(2,4-dihydroxy- SS | 
| 
phenyl)-* cua(cr)co—¢ _Y—on | | 
| feu | 
h520 |2-Hexanone, CHsC H2C H2C(CH3)2COCHsg..|128.21]......... ; - |149745 0.838, fis if eee tale Hinj= aff sceireil eka -e:s 5. <in a a iat OM 
3,3-dimethyl-* | | | | | 
| | | 
| | 
h521 |—,3,4-dimethyl-*.|\CHsC HxCH(CHs)CH(CHa)COCHa aera Pieces POS 10.8295, 1.412% Oe ie s 4 (6 os] oes Ve |BL, 760 
128.21 | 
| | 
| 
h522 |3-Hexanone, CHsCH2CH2COC(CHa)s. ... .|128.21]... err el lta . . | 145-8745 0.8105. 1.414817 ive | ee (sf 2 he) | es I: Bl’, 760 
2,2-dimethyl-* | | 
| 
h523 |—,—,oxime*...... CH3CH2CH2C(:NOH)C(CHs)s| 143.23 )nd (al) 76 Ain |. PP ye eae med ENE Tea, a Soe | BL, 364 
h524 |—,2,5-dimethyl-*. |(CH3)2CHCH2COCH(CHs)s. . |128.21). . Rinae mic ene . | 147744 0.8270) : ssre[ess] 8] 8S] 8 5 hecho are se: BL, 760 
h525 |—,4,4-dimethyl-*.|CHsC H2C(CHa)2,COCH2CHsg, ./128.21]......... ey MURTRE Sciatica SLO: /0.829820 Kt Re es | A} Si ies pee eals ‘Bl. 760 
h526 |—,6-dimethyl- l-Isomethadone. l-Isoamidon. |309.43 {a]p —20 (al) cece e ee ef LEQ—H0-8 E SRE Ee al SHS Slt a. hedbesl eerleenee til  a 
ino-4,4- 
anes (CHs)2NCH2CH (CHa) C(CoHs)2COCH2CHs 
diphenyl- | 
5-methyl-(l) * 
h527 |—,4,4-hydroxy-*. .|Propioin. Te | eae ee MPN eel era .. 160" lo.956, |1.4340" |...|...]...].. Ue wees, 2 B1, 835 
CHaCH2CHOHCOCH?CHs | 
h528 |—,4-hydroxy- Pivaloin. E220) eee Setar ela 810 hie tielaiels Se eGT I Ss. <i|).¢0 POH BIL, 884 
2,2,5,5-tetra- (CHs3)sCCHOHCOC(CHs)s 
methyl-* | 
h529 |2-Hexanone, CHeCH:CEsCH(CHCOC Hs 14.18) iis scons wa cllgwco at we | LGOCU MMII eh, cello Seen \. BRAS shell test i] > faves xe HOS ENG \BL', 360 
3-methyl-* - 
| | | 






































For explanations, symbols and abbreviations see beginning of table. 
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Crystalline Solubility 
N N Mol. m.p. b.p. i 
0. ame Synonyms and Formula oe form, color and °C °C Density np = Ref. 
* |specific rotation other 
w | al jeth|ace} bz Paneth 
4 | | a es = 4 
2-Hexanone 
h530 |—.4-methyl-*. .. .|CHsCH2CH(CHs)CH2»COCH3/114.18|.............. ASO Meo cst .los BL, 756 
35-711 
h531 |—,5-methyl-*. .. . |(CHs)2>CHCH2CH:COCHs. .../114.18].............. 14470) |, WEEW Manan 8 | 0 | o .|B12, 756 
h532 |—,—,oxime*...... (CHs)2>CHCH:CH2C(:NOH)CHs_ is....... 2. sss .]195-671 0.88817 |1.4448 .|B1 701 
129.20 
h533 |3-Hexanone, CHyGH GH (GH) COCGHCBAIE19 |i ce sees sfenwcss ens 134 0.82489 |........ los v BI, 701 
4-methyl-* 
h534 |—,5-methyl-*. .. . |(CHs)2>CHCH2»COCH2CHs....|114.19].........0. 00. 113.4735 O:8155. lense i | © | 0 _|BL, 760 
h535 |1-Hexanone, Caprophenone. 176.26)... (27 265760 0.95767 1.502725 | 6 8 . |B72, 257 
1-phenyl-* CHs(CH2)sCOCeHs 
h536 |Hexasiloxane (CHs)2SiO[-Si(CHs)20-]4Si(CH3), fw ww eee eee <—100 /14220 0.8910 [1.394820 6 Bsc ar eR CROREN bevccs Ce tects 
tetradeca- 443.97 
methyl- 
h538 1,2,3,5-Hexa- |CH2:CHCCL:C:C:CH2 ‘ =, [TONG Lae eit eee tte te | Ce mine 127d760 0.9997, 1.528020 .{chl s B15, 1061 
tetraene, 5554 
4-chloro-* 
h539 |1.2.4,5-Hexa- Gis GOGl GEICO lier ss O0l see auee ns ais acl Be cst sess 38-408 [1.1819 11.54.5629 .|chl s B1?, 1061 
tetraene, 
3,4-dichloro-* 
h540 |1,3,5-Hexatriene |Divinylethylene. US 4 EAC. eee —12 73760 0.71754 1.457720 a coed Pe ce Ree kk BL, 243 
(cts) CH2:CHCH:CHCH:CH: 
h541 |—(trans).... .|CH2:CHCH:CHCH:CH:..... SONS ew Pee. nce, =12 79 0.73694 {1.51351 8. |. 5.| sito Bl, 1041 
h542 |1,3,4-Hexatriene, |CICH:CH:C:CCICH:CHp... .|149.02]..............fe....000. 45-63 1.18077 |1.51952 8 NACOBG Bro lhe. coos. 
3,6-dichloro-* 
h543 |1,3,5-Hexatriene, CH2:C(CH:)CH:CHC(CHs):CH2 |.............. ~9 145747 0.7822) |1.512220 .|MeOH s_ |BI15, 1047 
2,5-dimethyl-* 108.18 lig s 
h544 |—,1,6-diphenyl-*. |CeHsCH:CHCH:CHCH:CHC,Hs _[if (ace) ZOO, Ste cet ost aN are il Ceuahec ee ies 8 |chl 5 B52, 605 
232.33 aai 
h545 |1,2,4-Hexatriene, |CICH2CH:CCICCI:C:CH. ...|183.47]..... 20.66.06 [eee eee eee 501 1.3132, 1.551720 Be elat Ue Pee A mr AS aes Prater 
3,4,6-trichloro-* 
h546 |2-Hexanal*...... .|CHsCH:CH:CH:CHCHO....| 98.15|..............[f....0065 477 “MST Brg bia © Cares [noi fatluel gail el i ns Ao eall lars ie Epes 
h547 |2-Hexene(cis)*... .|CHsCH2CH2CH:CHCH...... SA 16| 6 eee cece. —146 6879 O6845q 113345420 ial sauley he, «|= otlleeeteneeeneee Am 63, 
2683 
h548 |—(trans)*.........|CHsCH2CH2CH:CHCHs..... S808 eee rs —133 68750 CSO (ners WA | ll Geoliall saipascas aac Am 63, 
2683 
h549 |3-Hexene(cis)*... .|CHsCH2CH:CHCH2CH:..... BAG ats teces aoa 136 67741 Meer pheeevee tS lhvellpogleacgseac ae Am 63, 
2683 
h550 |—(trans)*.........|CHsCH2CH:CHCH:CHa.....| 84.16]..............]—118 67741 Maver peexnere HGS || Ge ey alleadlomsaweose Am 63, 
2683 
h551 |1-Hexene, GHAGHINI, Ou (Gis) CH, Ol CH: Wl aets. peel aan EET MOOS leagaciat 8 B4, 226 
5-amino-4- 113.20 
methyl-* 
h552 |—,1-chloro-*.. .. .|CHs(CH2)sCH:CHCI........ ITSO gree Chacon ete Leer 121 0.887222 |1.430022 | i Vv OPS Gc a OS Stee 
h553 |—,2-chloro-*.. .. . |CH:(CH2)sCCl:CH2......... TS OU neko ee [113740 0.8886, |1.4278% | i ‘ichliy eee 
h554 |—,5-chloro-*..... CELCHCIGHCHAGH Cierra i8:0l) ear. 2 ahaa. cece 121-570 [0.88917 |1.4279% | i Vv -|ehl v BL, 803 
28-3018 
h555 |2-Hexene, CH: COH-GHOICH-CHOEHs el l18:6l) eres. ysce liver anne 123760 0.914835 |1.440020 v |v |...|ehl v BL, 192 
4-chloro-* 3010 
h556 |3-Hexene, GH: GH: CHE CHC H: CHCl. U1Si60| mee were yaaa A a ae 59-61  |0.900; 1.435% | i Vey hee oli lisvawalens ramen 5 
1-chloro-* 
h557 |—,3-chloro-*..... CHACHLGH(CCIOHsG@Hs. 4 D1S:6Ul we aneecn tes alaecin clei 113748 0.8898, |1.4320% | i 8 Jlchi'saace alkeeer cee 
h558 |—,2-chloro- (CH:),CHCH;CHOGCl(CHs)s11146.66|s setters. vere lannavaee. 45— OOet eee 1.4520 Be Al ceallcc Seen One ee. 
2,5-dimethyl-* 
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For explanations, symbols and abbreviations see beginning of table. 
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Solubilit 
Mol Crystalline Pa + olubility 
Name Synonyms and Formula = form, color and ah oe Density np Ref. 
specific rotation Seu rataleieslitce kee other 
solvents 
=e I ip 
3-Hexene “ 
—,l-chloro- CisCkaC (C2H's):;CHCH2CHe@l | |iindiliciea cen evil ve we vers 173 0.9102, 1.452420 s |chls Bl’, 201 
4-ethyl-* 146.66 
1-Hexene, CHe(CHa)sC Cl: CHC ich sncicet| £53.05 |hice. ce aecteseles elles. os oars ROO © EN cos cell ust ovens ECHL Sal hee 
1,2-dichloro- 
(cis) * 
—\—(trane)*. .....|CHs(CHs)sCCl:CHCI....... :{188.08].. 0060. .00.0ce[eeceee ees 63-52 [1.11674 |1.4576% hil son maal IOs, eee 
—,dodecafluoro-*. | Perfluoro-1-hexene. SOOM We etacstateists ost yn |rorine cores ereraeence as Ae Jiecabailis sielliotete|lin cael s yt are oa 
FsC (CF2)3CF:CF2 
3-Hexene, Perfluoro-2-hexene. BOO ODN in Grn dessene ta ghbel acre oe ae AQ ¥ yilteRees. c Ole pesercpen rei [Bre ce [he chet re nts tet er eter] oe aces ieee ee 
dodecafluoro-* F3CCF2CF:CFCF2CFs3 
1-Hexene, CH e(CHs)sC (Cop)! CMa os (WELZ 2 siege use cle c elllt> © x-clerevere 120 0.72745 1.420729 | i Vv Veipeth ew ©. stacs oe 
2-ethyl-* 
3-Hexene, CIC H2CHCICCI:CCICHCICH:2Cl (peth) 58 1 Li 2s cea hee See © Eee MeOH, |i ct 
1,2,3,4,5,6-hexa- 290.83 chl v’ 
chloro-* 
—,3(4-hydroxy- Mestilbol. » |282.39!nd (bz-lig) 116-18 185-95 0 |e |} pal As eee ee =e ee 
phenyl)- | | } 
4(4-methoxy- eae ie | | 
phenyl)-* cmo—C_Y—c : c—¢_S—on 
| | 
1-Hexene, CH3(CH2)sCCl:CCh......... US ZL5GI rcs, ord lett ae . 90-9310 1.225% 1.476025 i |. Bi |: \-,<:] Salsa ree es 
1,1,2-trichloro-* | | 
3-Hexenoic acid* .|Hydrosorbic acid. 10D Oh 54 (ae eee oe 12 208 0.964 1s is. < (RES eS Ree B2, 435 
CH3CH2CH :CHCH2CO2H 
4-Hexenoic acid, A 168.15|nd (w) 109 27076 dogs (wars ae leah foe Weceenepine 5, - B17?, 524 
2-acetyl- Ome | | | 
5-hydroxy- CHz—« > —-COcHs | 
3-oxo-, lactone NN 
(0) | | 
2-Hexenoic acid, |CH3(CH2)2C(CsHs) :CHCOOH|190.24| (peth) 94 PSS HAT ge en nate s |peth 6 B92, 477 
3-pheny!l- | 
| | 
1-Hexen-3-ol*. . . . |CHsCH:CH:CHOHCH:CH2. .|100.16].............. 134 [0.8347 |1.42152% . ; 
| | | | 
3-Hexen-1-ol (cis)*|CHsCH:CH:CHCH2CH:0OH. .|100.16|......... 156 0.8463, |1.480320 v|s Pern aa, 
| 
1-Hexen-3-yne*...|CHsCH2C:CCH:CH2........ SOB lane rear ree 5758 0.7492" |1.452220 r re | aE B13, 1041 
| 
1-Hexen-5-yne*.. .|Diallylene. BOBS low wreiate ane tere abetalll@awe cies acie 70760 0.8579". ai Pree Cre 
HC:CCH2CH2CH:CH2 } 
1-Hexen-3-yne, (CHs)2CCIC:CCH:CH2...... 28:60)... i... Oe 4828 10.937515 |1.47782 |. | wa |. “keene IB aos 
5-chloro- | | 
5-methyl-* 
3-Hexen-l-yne, — |CHsCH:CH:C(CsH")C:CH. . .|122.21]. 136% (0.77997 |1.44322% Aen 64s 
3-propyl-* 363 
4-Hexen-I-yn- — |CHsCH:CHCHOHC:CH. .. .| 96.13|{al,"*, + 16.06 157-9 0.9030" |1.46451 |... paid LARA WER I leet ae eee 
3-ol(d)* | 
—(dl)*............|CHsCH:CHCHOHC:CH....| 96.13). 164-81 /0.9148%" 11465158 ||) cal. ek |e ole ae 
Hexestrol, see Hexane, 3,4-bis(4- 
dimethyl- hydroxy phenyl)- 
3-methyl-* 
Hexeton.... _. |see 2-Cyclohexen-l-one, | 
5-isopropyl-3-methyl-* | 
1-Hexyne*........ ornare ae 82.15 132 |7 1700 OWNS, 118984020] at |aulies een ttn eee B1°, 977 
3 h2)3ay 
2-Hexyne*..... .. |CHsCH2xCH2C:CCHs..... S21 Sine —88 84760 0.73177 |1.4135% | i | © | _|B1s, 980 
3-Hexyne*........ See te oy in 82.15 —105 81 0.72319 |1.4115% | i | s | s . |B13, 980 
SHsCH2C:CCH2CHs 
—,2,5-dichloro- (CHa)2CCICH :CHCCI(CHs)2./181.11}. .. 29 LTO—BI: ii vionk -|echl s B13, 847 
2,5-dimethyl-* ce 
rau cnetc! conten: 110.11). = 16 9820 1.118923 |1.487123 -|ehl s B192, 19 
= 0% No 
1-Hexyne, Isoamylacetylene. OGN Glee ee ticeey vvnil ales 92760 0.72747 |1.40592 | i s .|B13, 1000 
5-methyl-* . (CHs);CHCH,CH:C:CH j 
‘ | | | | 

















For explanations, symbols and abbreviations see beginning of table. 
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h586 


h587 


h588 


h589 


h589? 


h5892 


h589% 


h5894 
h5895 
h58g9é 
h5897 
h590 


h591 
h592 


h593 


h594 
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Mol Crystalline 1 Solubility 
Name Synonyms and Formula ae * | form, color and rr as Density I SSO :~SCO*RK ef. 
* |specifie rotation other 
w | al |eth|ace} bz 
solvents 
2-Hexyne 
2-Hexyne, (CH sCHCHACSOG iw as «| OO 10H) omngun eetows alah eau Oe YW Rr eae (bie WELT alee lara Ralls ali dual ap cketeemeil|cia: | atu 
5-methyl-* 
3-Hexyne, |CHsCH2C:CCH(CHs):.... ORO eek vector cs WEST Palio C laa iowlecally salsaslsotineossel|as keoae 
2-methyl-* 
3-Hexyne- |Acetylen-pinacon. 142.19|nd 95 205789 EECA beet s|vj|vi|v|v |ehls BL, 572 
2,5-diol, (CHs)2>COHC:CCOH(CHs)2 
2,5-dimethyl-* 
1-Hexyn-3-ol, GHsCHLCHCOH (CH C:CH112.17|.....6...06.0s[s.0c00 an. 137700 0.8620; |1.4338% | s | 5 | s _|B13, 1994 
3-methyl-* 
3-Hexyn-2-ol, |\CH:CH2C:CCOH(CHs)s. RPaRe OTRAS PA cca) opprees te. cuetaderitalt Pah cktare S16. 145-7 0.962° 1.4411° BilliSiales . |B13, 1993 
2-methyl-* 
Hippuric acid ... .| Benzamidoacetic acid. 179.18|pr (w) SOO Wdrwncec feng £3714: Peo ERA 6) 6 .|AcOEts |B92, 174 
| N-benzoylglycine. 
pt __S—conncrecorn 
m o 
—,4-phenyl- | BISA eres ho. iess AOSD 6 al Sew oe Wetted Ma cescltce opeteae ete (Abaco ec | eer | ses | a een Am 52, 
phenacyl ester 3715 
¢_S—connencorcrco—¢_S—¢_S 
—,piperazinium |2(CsHsCONHCH2CO:H).CsHyN2 = |wh T8220 gs germ hos alan nelle eames FS el fe tall 4 STE Fee heaves cs Am 70, 
salt 444.48 2758 
—,p-amino-..... .|\CasHioN203. See h5891........ |194.19 pr (w) POSAO:  jpatidteb ange tepnis ieaterevell Ween eters oles) ok 2. alllansis eter ene B142, 258 
—,m-bromo-.....|CsHsBrNOs. See h589!. ..... 258.09|nd (w) LACH Ta = ell eeeiecemiecre | cnremm rarer ee incenererers Shas ers 6 |MeOH s_ |B92, 233 
—,o-bromo-...... |CsHsBrNOs. See h5891....... 258.09|nd (w) A92-3: — yoveye PR WLR oe] eed sh i AcOEt v_ |B92, 231 
—,p-bromo-......|CsHsBrNOs. See h589!....... 258.09\nd (w) MG2 Wy oes tee eee leestererntt ae | eer a Ree sh | v eens . |B9, 354 
Histamine...... .|4-Imidoazoleethylamine. 111.15}pl (chl) wh 86 209% Wa decu. ose oee s|a]|i chl s* B252, 302 
8-Aminoethylglyoxaline. 
CsHsN 
—,dihydrochloride .|CsHsN3.2HCl .............. 184.08] (al-eth) 1, YA le Panes gear (oe eoeciey chet ct| ks eee vi 6]i MeOH v_ |B25?,303 
Histidine(d)...... cH2cH(NH2)COoH |155.16|ta (w) DSTA» ihe tage aes cel| at ha een eee BV |e) chl i B252, 404 
i 4 20 
on NEE: | [e]p +40.2 
Se 
—(dl). ; |\CeHaNzO2. Seeh502... 0... 155.16|ta, pr ZEoGie Vil emevet ety stl hase cued |oeeecstee molar os i B252, 409 
pa (8 oe eee \CeHsNsOx. See h592......... 155.16/lf (dil al) QE5G Werdassstner 2 ern tapbaie vs Tanai cmevacs B51) Oa POTA MPa] ecw sc stata lore epee B25?, 409 
[a]p — 39.7 
| | 
—,bis-3,4-dichloro- |CsHsN302.2CeHiCloO38. 609.29|rh nd DRO Va ARIE SAR Scr cctercil mney, oe BAP RP IERL IAS, oil cxarll See Meeps lies chet < 
benzene- See h592 
sulfonate (I) 
—,diflavianate(l)... |CeHsNs02.2CioHeN20s8. 783.64|nd (w) QoI=—4Sd) © ‘hajgusadte si. late atcuacs| |epsehas a ok 1 Yor Nee ed es Gd is eg] (a Nese cob B252, 427 
| See h592 
—,dihydro- CeHoN:02.2HCI. See h592... .|228.09).............. De (  Nie Seana aaneam) cae ee coon (beter een lol caulloaed|[o ceclo aol rec cn aesik B251, 718 
chloride(dl) 
—,—(l)..........-|CseHsNz02.2HCl. See h592... .|228.09|rh pl Babd — ~ ier DR m RSs yo ac allen oe s 8 >a (ANP ea ee LS cae B25, 513 
—,monohydro- CeéH9N202.HCl.H2O. See h592 |209.64|pl (w) B59 4 [da tee AS ee Erle Fs bo al > Ul Lae de Cece oa B252, 407 
chloride mono- eR Menez 
hydrate 
—,B-alanyl-......|see Carnosine ‘ 
Holocaine (base) |N,N-bis(p-Ethoxypheny]) 298.37\nd (al) LTS, WERE Fore 65: coors) | ae av stcancln bl viv v lig s B13?2, 247 
acetamidine. Phenacaine. 
C2H50- NHC:N OC2H5 
D-miex-D 
CH3 
—,hydrochloride. . . |CisH22N202.HCl. See h600... .|334.84].............. HOO =O» | al ilipenattadeM the ne ccnsolliasne ect i Hala ial A a . |B132, 272 
Homatropine..... Homotropine. 275.35|pr (al) WN Mi sprauc cob es olf sho. it a narelft PAO 6|s|s]|s | 6 |chls B21, 18 
Mandelyltropeine. 
| ore ee 
| CHs—N. D> 02CCHOH >» 
—,hydrobromide. . . |CisH2NO3.HBr. See h602... .|356.28|rh pym (w) BYVT=Bd)  Weatacati ox cieden< cn clement lle ae chl 6 B21, 23 
—,hydrochloride. . .|CisHaNOz.HCl. See h602... .|/311.82|wh pr EG ag  Nertrnthitaaaiie acute et wessuayeunce Fg Ui cae | ORR ccc Oita ee 
Homoanisic acid. .|see Acetic acid, 
(4-methoxyphenyl)- 
Homocaine....... see Ecgonine, benzoate 
ethyl ester 
Homogentisic see Acetic acid, 
acid (2,5-dihydroxyphenyl)- 















































For explanations, symbols and abbreviations see beginning of table. 
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7 Solubility 
Mol. Crystalline m.p. b.p. ; 
No. Name Synonyms and Formula ee form, color and 2G 2G Density Ripe tiem eae a, Ref. 
* Ispecific rotation sr lPAl lath laceliba es 
=k Sete Ee eek | 
Homoisophthalic acid 
— |Homoisopbthalic |see Acetic acid, 
acid (3-carboxyphenyl)- 
— |Homoisovanillic |see Acetic acid, (3-hydroxy- 
acid 4-methoxy-phenyl)- 
— |Homophthalic see Acetic acid, 
acid (2-carboxypheny]l)- 
— |Homopyro- see Toluene, 3,4-dihydroxy- 
catechol 
— |Homosaligenine. .|sce Benzene, 1-hydroxy- 
2-hydroxymethyl- 
4-methyl- 
— |Homoter- see Acetic acid, 
ephthalic acid (4-carboxypheny]l)- 
— |Homoveratric see Acetic acid, 
acid (3,4-dimethoxyphenyl)- 
h605 |Hordenine.......|Anhaline. 1(Dimethylamino)- |165.23|rh pr 117 gE (6d Wal les, eee re SEES crore, 8 |v ly. 6 |chls B13?, 356 
2(4-hydroxyphenyl)ethane*. ligs 
CioHisNO 
h606 |—,sulfate....... 2(CioHisNO).H2SO4 AZS.1G |e oe hee ened 2056 Glog ccsrs Sree ties eae |b meee BP PA sect as eerie PE cede che B131, 236 
h607 |—,sulfate, 2(CioHisNO).H2SO4.2H20. 464.59|ta L077 Milecd cenpreral octane esters [eee eee BAN Bere ected eeeca| eas ctegeteriets B131, 236 
dihydrate 
h608 |Humulon...... a-Lupulic acid. 362.45! yesh (eth) [alp (35 Samm CRE cory cages | ar eyes (auc hey coe | gs os 8 B82, 537 
_HO cocu2cH(cHs)2 | _ 939 (bz), alk s 
Nites oe <i. —212 (al) 
< \=o 
HO! 77 iN | 
fo} CH2CH :!C(CHs)2 
h609 |Hydantoic acid N-Carbamylglycine. 118.10/mel pr HSO0d He RE AIRE. oS ee VAIS elall esa -cl > =.) scence nes We Aton 
Ureidoacetic acid. 
H2NCONHCH2CO2H | | 
h610 |—,ethyl ester... .. .|Hz2NCONHCH2CO2C2Hs.... . 146.15|nd (w) 134 Sete Debs slbenake Caio jv} ah] i 5 Fe . |B42, 794 
h611 |—,phenylthio-. . . .| N-Phenylpseudothiohydantoic|210.25|wh 151-8 EZR D)  Worteucters ciate eh > wr js*| 5] 8 A Slee eee B12!, 248 
acid. | | 
CeHsN :C(N H2)SC H2CO2H | 
h612 |Hydantoin..... Glycolylurea. LOOTSindi al), Vf Gw) }220° | |e cates ale ee em ea | v4} sh i cle peth i B242, 127 
5 4 
=O | | | 
HN NH | 
1\43 
\|2 
fo) 
h613 |—,l-acetyl- CsHeN200S. See h612........ 158.19] (al) go nn eee Cee care ee eee ewe ye, ae SR oc erential asa ees B24), 293 
2-thio- 
h614 |—,1-benzoyl- CioHsN2028. See h612...... .|220.26] (al) NGG) iiwe piceicvcralotem crea ane ee | s* |... - |B241, 294 
2-thio- | 
h615 |—,5-benzylidene- |CioHsN2OS. See h612........ 204.26|ye nd (al) Vis le | ea AR LR lg [eras en gh -jaa 6 B24), 355 
2-thio- 
h616 |—,5,5-dimethyl-..|CsHsN2O2. See h612......... 128.14|pr (w-al) WES Blaney nbs on toes oscrn aac eee vivivlv] v |ehlv B242, 157 
h617 |—,5,5-diphenyl-. . |CisHiz2N2O2. See h612........ 252.26|nd (al) 286 |” A rere [ok | Saeco) |) 6 fehl s B242, 227 
h618 |—,3,5-diphenyl-. .|CisHizN2OS. See h612...... .|268.11].............. VSS Hears et eee ie isd Val av Vv - |B24, 385 
2-thio- | | 
h619 |—,5-ethyl- d-Nirvanol. PILED eyes OeM AN PEv@ 00) leanyAdeoclaeonatlclisua.sae- He IE me eH lec cpr ane, 
5-phenyl-(d) CuHwN2O2. See h612 | 4697 
h620 |—,5-ethyl- dl-Nirvanol. 204.22|wh nd 10S) | PREY Co eRSR S PeeSe ol wales laa s B242, 206 
5-phenyl-(dl) CuHwN2O2. See h612 
h621 |—,5(2-hydroxy- — |CioHsN2028. See h612...... .|220.26|nd (aa) Rw Bacto rmnratell cca. eyseckerelll tence .|aa sh B251, 502 
benzylidene)- 
2-thio- 
h622 |—,]-methyl-.... .|CaHsN2O2. See h612......... 114.11!(w), pr (al) PB7=8 00 Ula ee oles alee 3) s|s|s chl s B242, 128 
h623 |—,5-methyl-(dl) . .|a-Lactylurea. 11) EO | RAPA, oe. 1 5 a Rae cre Gee A eee Rear een ne lis tel emeed eee  ee wae [ 
CaHoN202. See h612 
h624 |—,—-(l)......... CiHoN2O2. See h612......... DLS 10w) Tal — BOG LTS 9 lecare siete lone cece el eens 5a |t anc Coe] omens) faMepenereecrr ses, B24!, 304 
h625 |—,—,hydrate(dl) |CaHoN2O2.H20. See h612.... .|132.13|rh (w) a | (SR ROI 1 Lae oti ee a glia |r | gal (nel Berea are © B242, 155 
h626 |—,2-thio-........|Glycolylthiourea. 116.15]ye nd (w) Ee | Ds skconbhicca ten eran etemreaad WSS als alk s B242, 138 
Cs3H4N2OS. See h612 
— |—,5-ureido-......|/see Allantoin 
— |Hydracrylic acid |see Propanoic acid, 
3-hydroxy-* 
h627 |Hydrastine.......|C2HaNOs................. 383.4llyesh' (al)ilolne PINS) leccadeeaaleeene ce eee 6} 6 s |chls B272, 603 
— 67.8 (chl, 
c=2.5) 
i | | 




















For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline giiit hep Solubility 
Name Synonyms and Formula oa ‘| form, color and oC oC -——_—_-—_—_ Ref. 
* Ispecifie rotation i A other 
w | al jeth/ace} bz 
solvents 
= eaulik 4 1 
Hydrastine 
—,hydrochloride. . .|C2H2uNOs.HCl.......... .. .|419.87|/micr pw 116 rh fee DW asi « <il\s.ocel| bec htaawden § 2 B272, 604 
[a]p +158.0 
(w, c=2) 
Hydrastinine..... ane 207.23|nd (lig), (eth) {116 s*| viv .|chl v B272, 530 
ZN FN gs 
N 
Oe 57 OH 
— bisulfate........|CuHuNO2.H2SOu. See h629. ..|287.30]er-fir ye er (al) |216d s|s velntaate mete eee ee 
—, hydrochloride. . . |CuHuNOs.HCl. See h629.. . .|225.68/ye nd BIBAF® Weve viv .{ehl s B272, 530 
Hydratrop- see Propanal, 2-phenyl-* 
aldehyde 
Hydrazine, Acetic acid §-phenyl 150.18}hex pr POOF iicusveres viv) é\...| 8 jehla B152, 92 
l-acetyl- hydrazide. Hydracetin. 
2-phenyl- CsHsNHNHCOCHs; 
—,allyl-... 2.2.02. CH::CHCH:NHNH:2........ MEAS crete hs sieeve vite vendre nns 122-4787 . Bal, 562 
—,benzoyl-...... .|see Benzoic acid, hydrazide 
—,benzyl-........|/CsHsCH2NHNHe........... Tey bes A oe» 26 1034 BOW OA OB he smal lees, os B152, 244 
eae mic—€_Y—nunucmeas aie SU iced ee see mR aso aise cece [ae costco ee 
—,1,2-bis(3- m,m'-Hydrazoaniline. 214.27|pym 13 eg 8 eit areca DW Oh AX A Ptah entenctelnerseac! B15?, 309 
aminophenyl)-* | CrHuNa. See h669 
—,1,2-bis(4- p,p’-Hydrazodianiline. 214.27|ye 145: | jliteeasiten i al | yl ep B15, 653 
aminophenyl)-* | Diphenine. 
CuHuNs. See h669 
—,1,2-bis(car- |see Benzoic acid, 
boxyphenyl)-* hydrazodi- 
—,1,2-bis(1- ‘: a 246.36] (al) 145d izle | cree] Wes errant, |e eG yt 
ecyanocyclo- 
hexyl)- 1 en OD) 
—,2-bromo- CeH7BrN2. See h694.........}187.05|/nd AR ont wp Nee seccpMemctep aeelars 6a fsyeyai'e MAS ede tae teeta acs roll le..’ol| Soe ee B15!, 117 
phenyl-* 
—,4-bromo- CeHiBrNz See h694......... 187.05|nd (w), lf (lig), |108 = ‘|......... s'|/ s/s peth 6 B15?, 160 
phenyl-* (al) lig v* 
—,l-butyl- NH2N(CeHs)CiHy....--..-- aK emer, Savers 8 |e eens A DBO 0 1 sahil ecctess ov. cercodl taeeall ets ro eeeeet ereted | seat eee een B15!, 28 
1-phenyl-* 
—,1,2-diallyl-..... CHs:-CHCHeNENHCH-CHCHe © iis. nee cess eeu ieee en oaee PASE, Wm cayenne lle whetale collie allie les | Srecarl real (ec oi] ee B42, 963 
112.18 
—,1,2-dibenzoyl-.|CsHsCONHNHCOCéeHs..... 240.26|/nd (MeOH) 237-9 oh) 6 |...|...]...]MeOH s* |B92, 216 
—,1,2-dibenzoyl- |CsHsCON(CHsz)N(CHs)COCeHs pr (al) op el eveaee, oae: re a . |B92, 217 
1,2-dimethyl- 268.32 
—,1,l-dibenzyl-. .|NH2N(CH2CeHs)2........... 212.30/1f (dil al) \y GMP ec he Se MOT ARID «cov ce eee B152, 246 
—,1,2-dibenzyl-. .|\CsHsCH2NHNHCH2CeHs. . . . |212.30} (peth) Gipae 9 ew aetraen 6.4/5 oscil teen ated ed B152, 245 
—,(2,4-dichloro- |CeHeCleNo. See h694......... MeOsimai Cw) tbe acns ae 105 shi viv -jaav B15, 431 
phenyl)-* 
mee RO og EPR 2 Cia (4 2 1) eee ee 2 0) ee | eer 99 v Vv v |chl v B4, 550 
—,1,2-diethyl-*...|C2HsNHNHC:Hs........... oe oh ad eae rs Ae PRD ak - |84-6 ae ees (| Res ane sei B4, 550 
—,1,2-diformyl-..|Hydrazodiformic acid. 88.07|pr 159 Wel |e 03) led [ehecelll acta lavage eee B2!, 38 
OCHNHNHCHO 
—,1,2-diisobutyl-. (C4H;) NHNH(CGiHy)........ 144226 0.5 cuttin ssn, cane . |170735 6 .|os s B42, 962 
6310 
—,1,2-di- (CsH;) NHNH(CsHy)......-. TRIO eet MRR ee _ [1.25760 los © B42, 960 
isopropyl-* 6384 
—,1,1-dimethyl-*.|NH2N(CH3)2...........---. BONO nate Cee te chee 63782 viviv MeOH v_ |B42, 958 
—,1,2-dimethyl-*.'\CHsNHNHCHs.....5.-..++-) GOW)... cece cele ne eee 81753 00: |) 001! 001. ec Reailiettrenns. seen kee B42, 958 
—,—,dihydro- CH3NHNHCH:.2HCI....... 133.02|pr (w) 16S 8 |hLapndye ae Vat SALAS SL. SN melll eperenerd oo B4', 560 
chloride* 
—,(2,3-dimethyl- |CsHi2N2. See h694........... 136.20|nd (al) WOS Whereas cee bad] (Tl leer [eet kere race B15!, 171 
phenyl)-* 
—,(2,4-dimethyl- |CsHuNe. See h694...........|136.20}nd (eth) BSS Mhertectesac Oh "Ved Sibi piace .ens a forecast B15}, 173 
phenyl)-* 
—,(2,5-dimethyl- |CsHi2Ne. See h694........... 136.20|nd 78 i|vij|s -|08 8 B15!, 175 
phenyl)-* 
—,(2,6-dimethyl- CsHi2No. See h694...........|136.20)nd (lig) Oa Pit oor) cen lig s B15), 172 
phenyl)-* 
—,(3,4-dimethyl- CsHi2No. See h694.........../136.20}yesh nd (eth) (57 ~—=|j......... . /B151, 172 
phenyl)-* 
—,1,2-di(1- 1,1’-Hydrazonaphthalene. 284.36/If (bz), pl (peth)|153.——iédS«Cjw“iw“ is ss.c| Sinise Ss sipeth: o B15?, 256 
papkeheh CwH2NHNUCwH% 





Se 
For explanations, symbols and abbreviations see beginning of table. 
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i Solubility 
Mol Crystalline ma b 
No. Name Synonyms and Formula a form, color and ee a Density np ——r Ref. 
specific rotation eat ilethleceliBe other 
solvents 
4 + Sj ie 
Hydrazine 
h665 |—,1,2-di(2- 2,2’-Hydrazonaphthalene. 284.36|pl (bz) T40=1 | Sie aeeiete RES eae cence s aero i| 6 .|o8 8 B15, 569 
-* 
Seeheny) CwH®NHNHCwH? 
h666 |—,(2,4-dimitrio- |CeHsNsOu. See h694......... 198.14|blsh-red OA Alte 2k rtm, call fairs retetalciel| een recurs i |s*| 6 Slehldy awall Pe crevas 2 
phenyl)-* AcOEt s* 
h667 |—,(2,6-dinitro- CeHeNiOs. See h694......... 198.14\nd (dil al) jn (aaa eee eecrce Mio Meee erces [seen a Alla colina Aleemetcracscs olltommas no 
phenyl)-* 
h668 |—,1,1-diphenyl...|NH2N(CeHs)2............-- 184.24|ta (lig) 44 22040" 50 1.190) Freer One ley v |chl v B15?, 52 
h669 |—.1,2-diphenyl-*. | Hydrazobenzene. 184.24|ta (al-eth) Eh eM [eee es teh 1.158", ayes v 5 jaai B152, 52 
, , 4 3 
4’ —nanu—¢_Y4 
5’ 6! co } 
h670 |—,1,1-di(4-toyl)- . | Nyon (<_Scus), 212.30\If (al) OF Wh Vie alba | s'|...|...]...|sulfs B15}, 154 
h671 |—,1,2-di(2-tolyl)-. € p—Nune—C 212.30)If (al) 165- _ |kte ea neck ane 8 a |? hep eect B152, 223 
SS yi 
CH3 CH3 
h672 |—,1,2-di(3-tolyl)-.!m-Hydrazotoluene. 212.30) (peth) 38 204, VA. soa ere i|s . | B15, 506 
—NHNH— 
We S 
CH3 CHs 
h673 |—,1,2-di(4-tolyl)-. |p-Hydrazotoluene. 212.30 If (lig), al, 1350. | lbeaceean. 00574) albrentre ils|s etter eee B152, 234 
CHs NHNH CH3 (bz-al) 
h674 |—,ethyl-*........ NIP ANE Coblptvadisvayrsnsverocen 3.2 GOTO eats wuaisi orn «occ leeaeees ase QUO, Wewcke scant e esc s = i Ue (a v |chl v B42, 959 
h675 |—,1l-ethyl- NH2N(CoHs)CeHs........... LSG.2O| 5 icsopstors. cone. seed ectioce rare es 237760 1.01817 LBTAAM of | ole carehnbtalls <> =|] ereratonantger te B152, 50 
1-phenyl- 115-919 
h676 |—,]-ethyl- CsHsNHNHGoHs........... TI TVO%0 6. ey cee eer evaed |e ee 240750 1.01034 |1.5691 | 5 |v |v vl, Seas B152, 50 
2-phenyl- 100-1041° 
dl eeeecden ss al MME LCOR Bone (ET eA aati | ae Po a = (a a | HR 1g |S | ee B15, 121 
1-phenyl- 9 
h681 |—,isopropyl-*....|/NH:zNHCH(CHs)2.......... TEV oir oriss0 oso oes RTM fa ave, aa ROTOR TRS. = 2 -cahoes Cae x | © | x2 |AcOEt » |B42, 960 
h682 |—, methyl-*...... INIGINTI © Han a acomtn ya cacs acne AGSO Tire nietstelekerr stone <—8s0 ee ee moat irae cect BY SF - jlig i B42, 957 
h683 |—,1-methyl- (CHs)p>PCHNHNHCHs.......| 88.15) (eth) 76 O07 Wi BSE nee acct] S a,c eee ols RES Sie llb he a1 ener nee B42, 960 
2-isopropyl-* 
h684 |—,l-methyl- NEHEN(CcHs) CHa. oc neces L228) ARIE) CERO RONERC | |. Cc iS OER 227745 1.04047 1.582322 | s | ©] © 2% |ch] o B15, 49 
1-phenyl-* 
h685 |—,1-methyl- CecHsNHNHCH............ HOD TT een he see lee eee 230738 1.02964 |1.571523 .|B152, 50 
2-phenyl-* 
h686 |—,1-methyl- ¢_S—wuwncns 136.20]ye Ei) an eS | 8 ee 1.0265"" | i |v] 3 ieee ee B152, 229 
2(3-tolyl)- 2p 
H3C 
h687 |—,1-methyl- cum—_Y—nunncns 136.20)ye nd (eth), 12) a (ea coro Sac eg || peak op s|s a]. ccaweceee B15!, 154 
2(4-tolyl)- pl (lig) 
h687!/—,1(3-methyl- NH2N(CeHs)CH2CH:CH(CHs)2 sj... ws ws ee ee eee .|236 OQ5SSS fee ss .|B15, 121 
butyl) 1-phenyl-* 178.28 
h688 |—,(1-naphthyl)-* NH:NHCwH> Fie outen yates 158.20)lf (al), eth, 117 BOSH eG. Alii is a sie 4, eempeetaate ivi | s -| Vv’ |ehl v* B152, 256 
se (eth) 
h689 |—,(2-naphthyl)-*. NHNHCpH® Arar eit tan 158.20)If (w) ee Fc tcrconteves well atatel atalia: atl mtaentaer eres shkivh! 6 -| v* lehl 5 E12B, 
( 885 
h690 |—, (2-nitro- 
pheavies CoHiNsO2. See h694......... 153.14|red nd (bz) EDD horas ayaa eines leo rerota ates Reactant vA] 5] 5 6 jlig 6 B15?, 177 
h691 |—,(3-nitro- CoHiN302. See h694......... 153.14|red nd or se (HORE Seems (Meant) (nce nee ksenG oh | 5 5 |chls B15?, 182 
phenyl)-* pr (ace), aa s 
ye nd (al) 
h692 |—,(4-nitro- CoHiNsO2. See h694......... 153.14log red lf or LS ys Malev cats aera 4 ein cle eee By a s* |chl s B152, 183 
phenyl)-* nd (al*) AcOEt 8 
h693 |—,1-phentyl- CoHsNHNH(CH2)CHs......]178.28)[a]Jp +4.45 |........- UBS ok Sin ne Wa ergy acca cel esrecedl ace oes eect | eine B15, 121 
2-phenyl-(d)* 
































ee ee a 
For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline b Solubility 
No. Name Synonyms and Formula a “| form, color and eae ie Density np Ref. 
* Ispecific rotation other 
w | al jeth| ace} bz 
solvents 
| = : = | Ih 
Hydrazine 
h604 |—,phenyl-*....... sok HORE eae ack crude Sets 20 243760 1.0997 |1.608318 | gh | © | © |,..]  |chl % B152, 44 
14416 
4¢_S—nunm ‘. lig.’ 
3 2 
h695 |—,—, hemihydrate*|CeHsNHNH2.4H20..........|117.15).... 0.0.0. 24 12012 1007 0s¢ 11: 60812 uilisdial ae elbeatias ali slalcienuante eae B15, 67 
h696 |—,—,hemihydro- |2(CsHsNHNH2).HCI........ 252.75/nd Be Ml aicraseruayavelf auavereredmarrol orca ae By | Ba aati cl| otto erate viechetene | Roe ig LOS, 
chloride* 
h697 |—,—,hydro- CeHsNHNH:2.HCl...........)144.61/1f (al) 240 ATC CSO TR Tae pete Se olf VE a BV dna aetieg Me soil ava vay grate Cava ush| ML eae 
chloride* 
h698 |—,1-phenyl- 198.27\lf (al) OE, 2 Whe covecretratettetty val an ace es ves rtm anole: 6 |v |...] v |peth 6 B15, 497 
2(2-toyl)- ¢_S—nuxu—C ae) d 
< — 
CH3 
h699 |—,1-phenyl- ae 198.27|ye (peth) it gy ES Eee 1026547 |e obs. al GEA Sell te oi|eeralligre B152, 229 
2(3-tolyl)- i ae : é 
CHs 
h700 —,1-phenyl- 198.27|ta (lig), (al) D1) | Poti tae as Ftp ohetre eee Pe al Per Sere ia anit erere tees B15}, 154 
2(4-tolyl)- on—C_—sawn—C_Y ; 
h701 |—,propyl-*.......|NH:NHCH2CH:2CHs........ WAsIS | ramewee wakrane 118 (2 un I Ineatcsrege ester (oracueenate el coneecearenn Lou Pexaary SEMEN ee ssc leven siete se B42, 960 
h702 |—,tetraphenyl-.. .|(CsHs)2NN(CeHs)2........-- 336.44) pr H4GD i ivesce brs cate |eode se pred ere mcrae i | & |...) v | v |chl v B15!, 29 
h703 |—,(2-tolyl)-...... 122.17|nd BOe fie a eee ete temic Bein ties cee Poe fetes te we IOBLY B152, 
€_S—xuxm 222 
~< 
CHs 
h704 |—,3-tolyl-........ DOS TR es haben nce sees 7 Lilt Er ee ey: 2 
oly ¢_S—sunm Ha Bape 6 244 TOYA ane veo 4s Are A rode hase pear tee B15?2, 229 
ve 
CH3 
h705 |—,4-tolyl-........ 122.17/1f (w) 66 O44 Be Nite salon take (lal | Rel el | cael ERR oe B152, 233 
cm—¢_S—nunen 
h706 |—,1(3-tolyl)- 212.30)ta (lig) (C's ||paatedeeo|loetososclan arcu Bed) alle is bela |e S Cee B15, 511 
CHa 
2(4-tolyl)- A 
nev 
h707 |—,(2,4,6-tri- CebisBraNo. See n694.. 5.425 .1-(544.Soind (peth), (lig) 946) casaee muse pos mete leew acces ses ra) healt ene | aan LALO B15!, 126 
bromopheny]l)-* lig s 
h708 |—,(2,4,6-tri- CeHsClsNo. See h694......... 211.48) (bz) VEE Se It cpetest ernie [bro cece jocretosrvenn (1a eee eels ces | al econo B15?, 156 
chlorophenyl)-* 
h709 |—,(2,4,6-trinitro- |CeHsNsOs. See h694......... 243.14\pr (al) 7 Sie a larecrerere corel ereperereys 21ers kates Stee. 6 1CbBES B15?, 221 
phenyl)-* aas 
h710 |—,triphenyl-*. .. .|\CoHsNHN(CeHs)2........... -|260.34/nd (bz-peth) 142d ~—......... O:869 qubsleryheae dy [isl dil Et =. | etl eee B152, 54 
h711 Hydrazinecar- N-Aminourethane. UW Gh It WE eae sere ene 45 TOS) Te Wall dete caval seaivecaiec ase SR Blt BS liakere At asall ators ote emt oreo B32, 79 
boxylic acid, NH2NHCO2C2Hs g21s 
ethyl ester* 
h712 |1,1-Hydrazine- NH2N(CO2C2Hs)2.....-..+.. 176.17|pr 29 TSS a 2 eee oni ancawheracee Jtss| PB al tase Me eee aket eta mnetate rake B32, 79 
dicarboxylic 
acid, diethyl ester* 
h713 |1,2-Hydrazine- Dicarbonamide. 118.10} pl (w) 257-0 ie ae bce nalioonie ets Fn les Gf PR (er B32, 95 
dicarboxylic H:NCONHNHCONH2 KOH 8 
acid, diamide 
h714 |—,diethyl ester*.. .|\C2HsOx20NHNHCO2CoHs. . . ./176.17|nd (chl), pr (w)|135 HOC wee eteetascallsnerreatce: sh | v |v |...|...|/chl 8% B32, 79 
— |Hydrazobenzene..|see Hydrazine, 
1,2-diphenyl-* 
— |Hydrazo see Hydrazine 
compounds 
h715 |Hydrindane Hexahydroindane. 124.23 \falp—5.08 |e aeore 0 159760 Oey ORO st lool: Ik calle aclleconsoness B52, 50 
(trans, 1) Octahydroindene. 
4 
(On 
6 2 
Y de | 
h716 |2-Hydrindanone |CoHuO. See h715........... Ne tobe IM Aas open onOna ce 10 DOG ISAT OS Vil aaraycesteet| ine ahanelsvers ke rerlieearca' | eon | ate x liao eat | eibarereseroeeces te E12A, 
(cis) 10928 221 
h717 |—(trans).......... CsHuO. See h715.......-... ABS iota A eas: -12 RGM NOOROT. 19.4760 | scl ei lsn cle | eocleevanean: El2A, 
222 
— |Hydrindene......|see Indan 
— |Hydrindene, see Ninhydrin 
1,2,3,-triketo, 
monohydrate 



































For explanations, symbols and abbreviations see beginning of table. Bosh 
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Solubilit; 
Mol Crystalline as b A ele 
No. Name Synonyms and Formula “an “| form, color and aon oa Density np Ref. 
specific rotation ee ilbar leer lene ie other 
solvents 





Ee ies | ult dia 


Hydrobenzamide 
h718 |Hydrobenzamide. |Tribenzaldiamine. 298.39\nd (bz), (al, w) |101 SHTBSOTO PE eerie taller evetnas pe 8 ae) Mad 7 (Phe || ORERE 2 B72, 166 
CeHsCH(N :CHCoHs)2 
— |Hydrobenzoin. .. . |see 1,2-Ethanediol, 
1,2-diphenyl-* 





h719 |Hydroberberine(d) |d-Canadine(D). 339.39|nd (dil al) B29 Ue bcompiacshed tut ae ocean etn terns come siege [Cag tana Bee ade EARNING ence eee B27?2, 556 
Tetrahydroberberine. lal” 4207.4 
e8Y a eo» (chl, e=1) 
—o 
CH30— S | 
O—CH2 
h720 |—(1)..............|C2oHoNOs See h719......... 339.39|nd (al) [alp 132 essa lelelac abil 'g:alterete eel fe iceameceyec es ys ee jehie B27?2, 557 
Suan 
—298.2 nee 
(chl, c= 1) 


— |Hydrocerulignone|sce Biphenyl, 4,4’-di- 
hydroxy-3,3’,5,5/- 


tetramethoxy- 
h721 |Hydrocin- Cinchamidine. Dihydrocin- * |296.42 {a]p —97.5 Zo. PRO’ Miata AF Sis S58) ae Ra a ee A a Se B23?, 357 
chonidine chonidine. 
C2Hs 








te } 
| 
— |Hydrocinna- see Propanal, 3-phenyl-* | | 
maldehyde | 
— |Hydrocinnamic [sce Propanoic acid, | | 
acid 3-phenyl-* 
— |Hydrocortisone...)see Corticosterone, 
17-hydroxy- | 
h722 |Hydrocotarnine, |C)2HisNO3.}H2O............ 230.27|pr (eth) (2 Sean BP SPeeges 2 eee 2 «vce: iste cghegeas BO) Reh aa |. lehhy: B27?, 541 
hemihydrate | laa v 
h723 |Hydrocupreine... =n 312.42|pl (dil al) [aly |230 5|.. | @ f--]--- fobs B231, 151 
S +154.8 (al) | 


C2H5 : ¢ » 
~ | | 
—CHOH—G ,N | | 

aN P| 


h724 |Hydrocyanic acid*|Hydrogen cyanide. Pp | 3 aan Se eRe ae —14 26760 (0.6884) 11.26192% | © | @ | |. . Mvidvinedicexutel B22, 37 
Formonitrile. HCN | 




















0.925~40 | 
(solid) | 
h725 |Hydrofuramide. ..|Furfuralhydramide. Furfur- {|268.26/nd (al) 117 Rs tt joe ceed ee Bae | 12 Sawsaoee (BL SLi 
amide. Trifurfuraldiamine. | | 
cH:N—— cH wioe hae in| 
| 
\=) NS] \= | 
— |Hydrogen cyanide) sce Hydrocyanic acid* | | 
h726 |Hydrohydras- A 191.23 )nd (lig) 66 BOI-3?) |)... .. omit weeafese] ve | ve] v ]...JAcOEt v |B272, 528 
tinine yes “ony | C8: v 
= aa v 
h727 |Hydrolapachol... 4 244.29\ye nd (al), 94 Hn ue peaw Aifvine eae walle 5 sono OR Stee ee ll sell aes al Eee GROSS E12B, 
on (peth) 3082 
J—CH2CH2CH (CHs)2 
i 
fo) 
— |Hydroperoxide, see Acetic acid, per- 
acetyl 
h728 |—,tert-butyl-.....|(G};);3COOH.......... pe RE ar Nec Cone RR 138 0.896 1.4010" | sa] a i...|-.clehla Joos cee 
h729 |—,cyclohexyl-.... TLGH1G| We ee we ~20 4201 1.0104) 1)/1<4642% || aera eel el freee Am 72, 
| 
¢€ )—00n 3333 
DVO! eethey ben vi hissite | OIMbOOR dacs say baapree ee RIOT eee =>.4/=200 93-7760 0.93327 |1.3800% | 0 | 0] |...|... we scaice = «| OE Lode 
exp> 100 
h731 |—,methyl-....... CHOO ER ii hit crescent AS OLN, ah mer weer cece 38-4085 1.9967) |1.364115 | «© | | o |, | 5 chl 5 BL’, 270 
— |Hydrophlorone. . .|see Benzene, 1,4-dihydroxy- aa 6 
2,5-dimethyl-* 









































For explanations, symbols and abbreviations see beginning of table, 
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Mol Crystalline b Solubility 
No. Name Synonyms and Formula ik * | form, color and wae a Density 2p ————— — —  ——_sSCORReerf:: 
* |specific rotation : fi other 
w | al Jeth| ace] bz 
solvents 
Hydroquinidine 
h732 |Hydroquinidine. . 326.43\/nd LG SHO! Rie <tc eaeslieetetic. gale ellee eae she ces cd aR ctps a we Mag Redes lots ou RAPA [Poprbt x8 cravey te onl lean eee 
CH30 
SS 
CoH é \ 
SEE ee ‘ 
oe 
J—cHoH—(& j,N 
= 
h733 |Hydroquinine(d)..|C20H2sN202. See h732... 326.43 fe] + 143.5 Di | i ievcvecaicurtie ret, Peete ers toia cl cue pabaynab cl desc] elocibeltasva eal eae | reat ee cree ne Montel eae a aig 
h734 |—(dl). . |CooH2sN2Oe. See h732. BeO.solhe. Meee) UE ay cermeactanrnweas | ca stpean 8: a cecal Beth MP Sate dl ceca} fav troy rete Meera fac pienaven eects eal eoweaeantaentste 
h735 |—(2)...<.. - C2H2sN202. See h732... S SV ITE RIE iyi yo LS See econo eae aes tl Means cases inser |seeiul irae caste acco! ane ase B232, 400 
— |Hydroquinol.....|see Benzene, 1,2,4- 
trihydroxy-* 
— |Hydroquinone....|see Benzene, 1,4- 
dihydroxy-* 
h736 |Hydro- 2,7-Dihydroxyfluoran. 332.30|nd (eth) DOS=OF Mail rprasce Roric Roceny tec cel lleveiy cere? Be) aie |) se |) 47 Jaa v B192, 247 
quinoneph- OH 
thalein x. 
Se 
— ye o- Zi 
/ | 
x Ms 
<a 
< 
OH 
— |Hydrosorbic acid . see 3-Hexenoic acid* 
h737 |Hydroxy- . mee TEMA eke desserts; D650 | eremeretiensttreae |e nee ay eres 6 |s ellis: Me A) eet .cctecens 
amphetamine cnc (wi)eu:—C_Y cz 
h738 |—,hydrobromide. ..|CyHisNO. HBr. See h737..... VEDI MSs 354, sooaome PSG a Hi Nieae cea: ike eee [ieein eae VY 8 llecceal| oho lea al eae tera me ere eee 
h739 |Hydroxy- |(CHs)eCOH(CH2)sCH(CHs)CH2xCHO; — |......-.. 1038 (0.922020 |1.449420 | 6 | S |.../...].--]--....2...]2.....-. 
citronellal | 172.26 
— |Hydroxyditan.... see Methane, (hydroxy- 
| phenyl) phenyl-* 
— |Hydroxyhemin. see Hematin 
EVAN) § RES te a ee Gl ol Oath go cave OS Cheers BSZA6El(ebhy maiz) Waa Sie erasers el [enrerrees tlh eats nese an ec ad . |B22, 380 
h743 |Hyegrine.......... cHs—N cH2cocHs TAT EOE dee Ae ey Ae tee Ceara 193-57 10.985, |....4... d|s .|chl s B212, 218 
(92-420) 
SS 
— |Hyodeoxycholic see Cholanic Acid, 
Acid | 3(@),6(a)dihydroxy- 
h744 |Hyoscine(dl)......|Atroscine. Scopolamine. 303.35|pr 2) Rm |e aren rare) Soe sec al Ree. Ver Sphewel ¥ Lv + . |B271, 248 
ere 
tas ae Ne i ees 
oO CHs—N. > —020CH Cc» 
h745 |—,dihydrate(dl)... .|Ci7H2NOs.2H20. See h744... ./339.38|nd (w+2) Oreo |) le cecccemsstedonteal sitecn eae ome yc emcee 5 .|B27, 101 
h746 |—,hydrobromide(d)/CivH2NOs.HBr. See h744... , |3884.28).....-........ 15933 nn | reueetiers excl eer ommeeaeiaees teene achiever S55 alls sash macneeeecerote |aete eames 
h747 |—,—-(dl).......... Cir7HaNOs.HBr. See h744... .|384.28]eff (ace) LSE ilciesear ee eecl | ncean cert elem a teye Sp MOailieats [coon laysact lene reeyetereene B27!, 248 
h748 |—,—(l)........... CrinNOs. HBr. See h744... 884.2811 (al) falp—26 1200 few eee hee teen wee Veres |) a . |B272, 64 
h749 |—,hydrobromide.. . |Ci7H2NOsHBr.3H20. LS epee a iCIp Eby pen onda cddiibsodeoonl ns ace aoimed|Ane|pcollog| (os nis oanoas soo B27), 247 
trihydrate(d) See h744 (wc =3) 
h750 |—,—(dl))......-... CuHaNOs.HBr.3H20. 438.32|(w) Ui Fees en tev Serssecear| aris ones eece Peta area . |B271, 248 
See h744 
SL (Ul acres ase a me Ci7HaNOs. HBr.3H20. CSS EM Qe telby llnaosgecr oles queeson|unce cel [oog ea ae AZullt ail Ect loroe [Sea al Sueeta o-6 B272, 64 
See h744 — 22.8 (w, 
c=2) 
h752 |—,hydrochloride(1) .|Ci17HaNO«s.HCl. See h744.. . . |839.82} (al) DOO? Ai leee rte. rcreneeeeene cs Meas een es 2 ill baal egeal (ohone lache (amet a the B272, 64 
h753 |—,hydrocholride —|C17H2 NOs. HC1.2H20. 375.85|pr (w) SO A ilswereren cadiloen erreulnng ater as viv . |B27, 101 
dihydrate (1) See h744 
h754 |—,monohydrate(dl) |Ci7HuNOs.H20. See h744... .|321.38)/(w+1) Oy ldeevaslapeeprarch tates: serord atc cree Sl Swe) 47 chl v B27, 101 
VSS |)... -- +00. «- CrHNOs.H20. See h744....|321.38|(w+1) fap 59 fees feces feeeeee Gee hs Oh! Bates 
—28 (w), —18 
(abs al, c=5.2) 
h756 |—,nitrate(I)....... Ci7HaNOs. HNOs. See h744...|866.37\nd (al) Bye ee 8 erate all Ae alee dea peta teats orc eee (eotaal ois PPAR Lod sarct ocr B272, 64 
hizo? |— sulfate... 2.0... (C17HaN O4)2. H2S04.2H20. (VEO MIG AO  [oenerocoapuasodara oy atamelbiposone .|B27, 101 
See h744 
h758 |Hyoscyamine(d). . ae 289.38]nd (dil al) LOGp Lila ans sas | ceases |hemennte ey Sv ve v |ehl v B21, 18 
Tao | {e]p +31.3 
HsC—N D0 (c=4) 
h759 |—(1)..............|Daturine. l-Tropyltropeine. |289.38]nd (dil al) TOS ie Oli seen, ol arta ean edeenntuen é .|ehl 6 B212, 18 
Ci7H23NOs. See h758 [a]p —20.7 
(abs al c=4) 
h760 |—,hydrobromide(1) |Ci7H2NO3.HBr.See h758..... 370.29|pr T4AG=50/ Meese eee eeetater tl cnrecmoncrs Nie Nears lier loca foe oleae roads B21, 198 

















For explanations, symbols and abbreviations see beginning of table. 
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| | Solubilit 
| Mol Crystalline | b rere 
No. Name Synonyms and Formula sii * | form, color and ae ce Density mf Ref. 
* Ispecifie rotation| 7 | | other 
w | al jeth/ace| bz 
solvents 
=; T ae = 
Ilyoscyamine | 
h761 |—,hydrochloride (1). |\CitlsNO3.11Cl. See h758. . . .|325.84|[a],, — 23.2 WF Anica Rat bees. on Al res eee ie ee eee ee ee Cee ee B21, 26 
(w, c=0.5) 
h762 |—,sulfate() » |2(Civ TasN Oa). [2504.2 1120. |712.86/dlq nd (al) 206 (anh) |. ie vjv'| i [vA . B212, 19 
See h758 [a]; — 28.3 
h763 Hypaphorine(d)...)N,N-Dimethyl-L-trypto- 246.31) (dil al) Pe” Yn roe aie! (ome nl aces. a Viv los 1 B222, 469 
phane methylbetaine. lal? +113.4 | | | 
OD eae We cwverret) 
|S me N*(CiI3)3 
HL 
| 
h764 |Ilypnal . Antipyrine-chloralhydrate. 353.64|wh 68 pn ge es | eee A Peete NIE Beer lal 
Citz—N—N——€_)—claccit(ou)2 
CIB Ol | 
| | 
h765 |ILy pochlorous Hlert-Butyl hypochlorite. 108.57]. i807 (0.95834 | 1.4032 | i [ary | 8 |--- jaa d B13, 1581 
acid, fer/-butyl (CH3)sCOCI | | | | 
ester | | 
h766 |—,ethy] ester*..... | CHsCHLOCI... | 80.51]... [36078 1.013," |i}ls|s|...| 8s |ehls Bl, 325 
h767 |—,methyl ester*.../|CIHIsOC1 ..| 66.49]. Wet acer, creel te ‘Sie ee us <settcn es 
h768 ly pofluorous [COR ..- -|104.00}. .. |< —215 |-9570 | Site =) bes Naa» Am70, 
acid, trifluoro- | 3986 
methyl] ester* | | | 
— A B_ILy pogeic see 2-Hexadecenoic acid* | | | 
acid | | 
h769 |Iypophosphoric |Tetraethyl hypophosphate. |274.20). . . .|116-72 11.128318 1.428420 Ce Var bam ea s B15, 1330 
acid, tetraethyl | (C2ITsO)xPOOP(OC2Is): | 
ester* | icaee it 
h770 |Ilypoxanthine....(6(1)-Purinone. Sarcine. 136.11)oct nd 150d ie ; }. SNe ole ole cle latices B262, 252 
i dil acs 
uN 
Rae 
0 | 
— —,2-amino-. . .jsee Guanine | | | 
— |—,riboside........ see Inosine | | | | 
— \lystarazin see 9.10-Anthraquinone, 





2,3-dihydroxy-* 











For explanations, symbols and abbreviations see beginning of table. 
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Crystalline " Solubility 
No. Name Synonyms and Formula wt. | form, color and Seer: a Density np —r aT Ref. 
specific rotation other 
w | al Jeth|ace] bz 
solvents 
——_—_;+—_ + + 
Iditol le 
WW iEditel). vade ees D-Idite. 1,2,3,4,5,6-Hexane- [182.16/[a]p +3.5 (w) PB Ws arceah Merial utes aoa coil lattuSanben chad bce ale atact Ne aiealtidea ll aan eel Reece 
hexol. 
OH = H 
eer oe 
H OHH OH 
il! |Idonic acid(l)..... 2,3.4,5,6-pentahydroxy- 196.16|nd (w, al) ZUG Lt ataretneemel vine ce mello acter tie ti ieee aes] (uy neal AISI tas bs tar redee 
hexanoic acid. [al —3.25 
H OHH OH (w,p = 10.56) 
HOCH2—C—C—C—C— C02H 
OHH OHH 
i2 |—,a-lactone(d)..... Onn OnE VST DN ped OO NTE oN ARR seetcag,||s mare tertctel| aharratesnate | ees | stien | Cette aefe | eee erste fe | eee 
ee | 
HOCH2—C—cC—c—c— co (w) 
| | 
H Lx OH 
° 
z 2 ‘ 20 
i3 a a poe en Ae 286.29|[a]p — 12.4 vl Ways Seams Obl Fresca ttc cr earner v | vA .|AcOEt 5 |B15, 82 
i 
oe oo aa) peo alae 
| 
OHH OHH 
745|Tdose(D)) .. c0 5 ns. ahi EAS LEONG isy Tr lela LG,. PilG ee cece lltenctos eel Mvmt, een caer Hel Meet eo Lae cal eee meee ee B31, 294 
i) BI, 909 
Soa 
H OHH OH 
BO —— GD) os oon as ces @sHasOe. 1See 14605. oe ene nie ASOS16 tay [Tp eae cate la terncee rete | ces oe a Coen 8 Al eens no Set B1, 909 
(c=6.2) 
— |Ignotine......... see Carnosine 
i6 |Imesatin......... Isatin-3-imide. 146.15\dk ye pr BZG—6i 6 6 lcs ae ntllleepetow motalicamioretsters We |) On |ntrll) ke es B212, 332 
sh 
en aera! 
OLE 
N 
| 
H 
i7 |[Imidazole........ 1,3-Diazole. Glyoxaline. 68.08|mel pr (bz) 90 256 1.03034) |1.4801" | v | v | 6|...|.../Pys B232, 34 
Iminazole. ch] s 
1 
57 NH 
AB. 
N 
3 
— |—,4-ethylamino-. |see Histamine 
i8 |—,1-methyl-..... Oxalmethyline. CiHsN2. SOTO Weeas pam uate 6 198 1.63254 |1.49242 1 RON rd B232, 39 
See i7 
i9 |—,1-methyl-2- Methimazol. Topazole. 114.17|If (al) 142 QSOc6as lee cto tes. mi|e eee Van Gil cOvalllameealicOU CEN Wl |e err meres 
mercapto- CsHeN2S. See i7 lig 6 
— |—,2.4,5- see Lophine 
triphenyl- 
i10 |4,5-Imidazoledi- |1,3-Diazole-4,5-dicarboxylic |156.10J}amor ——......... oh .|Py 6 B252, 159 
carboxylic acid acid. con acs 
osi 
CO2H 
HN 4 
I [ner 
N 
ill |2-Imidazolidine- |N,N’-Ethylenethiourea. 102.16/nd (al), pr 197-8 Vv chli B242, 4 
thione J (AmOH) lig i 
HN NH 
Se 
I 
8 
i12 |2-Imidazolidone. .|Ethylene urea. 86.09|nd (chl) 131 Vv .. |B242, 3 
a 
HN NH 
\4 
I 
° 
a a a ee eS SS SS 
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F Solubility 
Mol | Crystalline as b 7 
No. Name Synonyms and Formula ra ’ | form, color and ee aa Density np Ref. 
* Ispecifie rotation wy ttalileghlacal tbe other 
solvents 
4. ae eee eee 
A*-Imidazoline 
113 A?-Imidazoline, Lysidine. 2-Methyl-2- 84.12 hyg 107 MOSH Bie f ilreht. 3 ress Ph he eee] eve a Sone ebb 's B232, 26 
| 2-methyl- glyoxalidine. ca. 120% 
| lie 
R plein 
any 
il4 Imperatorin...... ClePluOae nore tec eee CIEL te Cie ae ee 102> - > OU Moiinced ayn eRe ly ee i} 8.5/8]. 1-8) 1088 B192, 227 
alk s 
i115 Indaconitine..... Acetylbenzoylpseudoconine. |629.67|......... ....|202-3d «i yA as ce cAlterahas cP ee renee lar aN i Ieee (ane ee | eee ew A= 
Cus TazN Orc 
i116 |Indan............|2,3-Dihydroindene. fy 0 os — 51.4 117 0.96454 1.535121 Fa Ped | es Sear aero rss) | bo eyo) 
Ilydrindene. 
4 
5 ca 
6 72 
teh 
i17 |—,l-amino-...... dl-1-Iydrindamine. Oc lei See rae 220.547 1.038% 1.5619 | 3 |...|...|...|...|......-..-|BI2A, 
CoHuN. See i16 96-78 | | 149 
118 |—,5-amino-...... 5-Hydrindamine. 133.20|nd (peth) 37-8 Po a dam (ete Cinco Pani A A 2), dnc dae B E12A, 
CoHuN. See i16 146-745 os Vv 154 
i119 |—,2,3-dibromo-...|Indene dibromide. 276.00 pr (peth) 31.5-2.5  |100-51 1.7474 |1.6290% |d*|d*|s |...|...|sulf s(red) |E12A, 
CoHsBro. See i16 142 
i20 |—,2,3-dichloro-.. . |Indene dichloride. HS TOS taper 5 Neat ace ee 83-52 1.264 isons s [ds dell eo lee ooel soa aeee E12A, 
CoHsCl. See i16 142 
— |—,hexahydro-... .|see Hydrindane 
121 |—,1-hydroxy-.. . .|CoHwO. See il6............. 134.18\nd (peth) 55 i} Se | a ee ee A Pe | Nic (i dal 8 ae eee | Lhe 
12812 530-1 
122 |—4-hydroxy-.. . -|CoHwO. See il6............. LSE ES | Pe iers gd an fe 47-51 ee) FO) ee here Sei) stall | eer eal eae See ea Be:2, 
530-1 
123 |—,5-hydroxy-....|CsHwO. See il6............. 134.18!nd (peth) 55 255 Bare Cae (PI ae ee 6 |vifv...|.../sulfs (ye) |E12A, 
182 
| 
i24 |—,1-methyl-..... Grol Seeal Gen seated Jell-O ee a a Oe eee ee Cee 186-7 0.94027 |1.52222 | i oo 2) Pe) Erie | 
6010 | 106 
i25 |—,2-methyl-. .... Cis Seed Gn. sya. aatne aoe lose ser Shey eMZOIS 0.9317% |1.5189% | i by E12A, 
| 107 
126 |—,4-nitro~....... CoH»NO>. See il6.......... . |163.18/ (al) 44-4.5 — |13910 | rarghcaraners a ec | t cacuale 421>.. deat E12A, 
146 
2 - 20 | es 
127 |—,1-phenyl-1,3,3- |CygH. See ilG6..............|236.36)tel pr (al) 52-3 299-300 (1.1183, |1.56332 i | sj...|...| s [MeOHs |EI2A, 
trimethyl- 118-200:1 | | 117 
128 |1,2-Indandione. . .|q,8-Diketohydrindane. 146.15! gold ye pl or lf |95 SES EY arte oe leer tase) ea leeele dele Moblise B72, 631 
sa: (bz, eth) MeOH y 
Oye: 
129) |=, A-OXIME 6 coe ers pale 161.17/nd (al), (bz) 210d ee mists oeen abe ee Sawaya ...| s*]...]...] 84 ldil alk s 
ge (ye) |B72, 631 
130 |1,3-Indanedione. ./],3-Dioxohydrindene. 146.15 nd (HCI), (eth, |129-31d veeeee (L874 [0.......] 8 | v4] s* 1... v falk 8 (ye) |B72, 632 
Oxinolone. lig) lig 6 
5 A 3 
— =o 
ED 
7 i | 
a | 
i31 |—,dioxime........ CoHsN2O2 See i80.........../176.18]nd (w) Oi SBOE Mo. oy cee tc ack hector TE kol os Oty (RE Ra oe ee B7, 695 
i132 |—,2-fert-butyl. . ..|Pivalyl indandione. Pivalyl |230.25|)........... ../108.5- eCorthaya Bide le aebemueraal Ghee Olid Parts hess lie ecg) te et ca) 
valone. CuHuOs. See i380 10.5 (bt ye) 
133 |—,2(3-methyl- Valone. CiuHOs. See i380... . ./230.25 ye OP SH" eaiimavaiyekece | watee tad eH i ae eteeneneeetioe lis oo 
butyl)- 
i134 |—,2-phenyl-...... Danilone. CisH0O2. See i830... |222.23)1f (al or bz) 149 nasa ente alla Gres ..070t ee ctetitactef aT Can eR Sal ay pee E1217, 
297 
i35 1-Indanone. . . .. . @-IHydrindone. 1-Keto- 132.16|ta, nd (w+3) |40 243-5 10040, t.561% ee | sel eee: clans B72, 283 
hydrindene. lig s 
4 
(OG; 
6 Sr 
call 
° 















































For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline a : Solubility 
No. Name Synonyms and Formula rt “| form, color and me a Density np T Ref. 
* Ispecific rotation 4 other 
w | al jeth]ace] bz 
solvents 
— r haan T || | 
2-Indanone 
i86 |2-Indanone...... 8-Hydrindone. 2-Keto- 132.16)/nd (al or eth) [59 220-5d= {1.07127 [1.5387 | i | v |v |v |...|chl v B72, 286 
hydrindene. 
4 
5 Z4\—_3 
ee 
6S 0 
x fag Ope’? 
137 |1-Indanone, Cob NGa ease. canssa stele eee ma (DEHey wilde oo. ilk. s ccwteesiiiiveen © xinlle «cies Bua lhouell eave Pelion OSS E12A, 
2-nitro- lig 6 260 
i388 |—,6-nitro-....... CoHGINGa SEG180<.6c. cere ea 177.16|ye lf and nd 74 Hin Anne Ballard arte near Aga 6]/vf}vf...| v |AcOEtv |E12A, 
(peth) chl v 260 
i389 2-Indanone, CoB NOs. SO N86 ois s.08 eis 177.16|br nd (al) j USES I en (aeons ope yg ee eee SMe ae he ea al E12A, 
5-nitro- 260 
i40 |Indanthrene. ....|Dihydroanthraquinonazine. (442.43|bl nd TIE COMNE S cciine, pocket x fw earatt cae Fe sece[ EE Wee oe VR ee M242 07 
Indanthrone. PhNOzs 
° 
l 
ce 
SATAN. 
fal NH 
O HN | 
"A 
Wa 
l 
° 
i41 |Indazole......... 1,2-Benzodiazole. 1,2-Benzo- 118.14\nd (al*) J46-5 ZIOMST ea esaiccateocl eee es st | s Sh OTN a2 ab ce fan RPE irate fertsicot aires ee sara 
pyrazole 
4 
5 == 3 
fy] 
N 
6 S ‘i 2 
H 
i42 |—,3-chloro-...... CrHsCINe. See i41.........--/152.58|nd (worlig) |148-8.5 sub ~=—i#........ |... ee sh| vy |v |...] v flig s* B232, 139 
i43 |—,4-chloro-... .. .|C7HsCINe. See i4l........... 152.58)nd (to) Ie So olla derneane tee oeticmeeel ene trerss 4 s|s .Jos s, to s* |B232, 139 
i44 |—,4-nitro-........ GrBsNzO2. See i4l-....... +. -1163.16].........-.-:- S037 Decal aoc: alee eee le sal ie local ear B232, 144 
i45 |—,5-nitro-....... CrHsN2Ox. See i41........... 163.16)yesh nd (al) 208 ie OLR Soper cha tinrenree Racca ote Poole iae | Gr iPan¢ B232, 145 
146 |—,6-nitro-...... .|C7HsNsO2. See i41..........-]/163.16|nd (w, al, aaor|18ld —s......... Sedo ae yumm Ione .|NaOH s* |B232, 146 
xyl) xyl s* 
i47 |—,7-nitro-...... . |CaHsNaOz. See i4].........--]163.16].............. 186.5-725 | o.202. cs rs | eee op | eee torres | ee | ere [SN B232, 150 
sub NaOH v 
i48 |3-Indazolinone.. .|Benzopyrazolone. Indazolone. |134.14/nd or If (MeOH|247_ Sj... ..... eae ceseatira| (vee ae ale dh] sh | 6 |...]...|MeOH s* |B242, 59 
or w), pl or nd 5 
—7=0 (al) 
\ NE 
N 
| 
H 
i49 |Indene...........|Indonaphthene. 116.16] (aa) —2 182.2-2.4 0.99154 1.564220 I 907 echs | sal esa Pais B52, 410 
nals CS:s _|B162, 871 
| 
OU 
7 7 
i50 |—,l-benzhydryli- |w,w-Diphenyl benzofulvene. |280.37|og-ye (al) 1 UD 0: Ss S| LeecPeP ae > Bah eer GN Pere Sere) | MO salted oe losers | ORES E12A, 
d = aa 6 128 
cag | »=c(CsHs) 2 
— |—,2,3-dihydro-.. .|see Indan 
i51 |—,1,2-diphenyl-. . |C2His. See i49.............. 268.36|nd (aa) Ly fo a NY Caen Pere emer (ee ae .../ 84] 8 ]...].../sulf s(gr) |E12A, 
aa s* 118 
i52 |—,1,3-diphenyl-. . |CoHis. See i49.............. 268.36|pym or nd (aa) 68 (nd) (280% |........)....000- oT pee |e tee e® E12A, 
85 (pym) 119 
153 |—,2,3-diphenyl-. .|CaHis. See i49.............. 268.36|pr (aa) 108-9 OO AOS Al oh deacon cctiskimene aril etl seh ali wisUlfis(gr) ISLA 
aa sh 119 
i54 |—,2-methyl-..... Caan Secondo me eee: TIETATN Eh oae ena Seen al rome TVET Mhvevin Inbitatne | Hel salleasllasallesalla aseacen ae E12A, 
7g10 107 
i55 |—,3-methyl-..... (OxotigstS cid Omehemne nes te {30819 Meee is acto ok DO S=CdummlOL0682 4 |1eS 50 tz exe | es | senate eee | eee EJ2A, 
7010 107 
156 |1-Indenecarboxy- |CioHsO2. See i49............ 160.17 pa ye nd (bz) |161 198-68 Wiscdsen es Pee eaws nate! MONS loaclas(t0; enles |RIZA, 
lic acid 356 















































le | ill ee Ee ES EE eee eee EE EE EE ee 
For explanations, symbols and abbreviations see beginning of table. 
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Solubility 
Mol Crystalline | Flea oe ! 
No. Name Synonyms and Formula 4 form, color and ae | ee | Density ny ——- Ref. 
* Ispecific rotation| leet adl legulaee ibe gone 
| = { a ie ee! 
— }— =— 
2-Indenecarboxylic acid | | Dh een _ 
157 |2-Indenecar- CiollsO2. See i49.. . bra OOstctDZ) 234 sub Pee Ae mE in ire apres a d6|v | A(t | fal ( Rees . JE i 
hoxylic acid 
158 |1-Indenone, 2,3- Cols 282.34|og-red (lig or 150-1 rere clcea [tee eedaaloreeeces ij s |...) s8|s jhe sh ae 501 
diphenyl- OK | al) | | | | | | 
| ye | } 
\| COH5 | | | 
oO | | | 
i159 |Indican 5 ..|Indoxyl-6-glucoside......... .|349.35|nd (w), [algis 57-8 Rea eae wer als cee can eve | Pv PROMS: 105 | MeOnra =e aie 25e 
Cis leaNOo 65.6 | AcOEt, 
—65.6 | | C82 6 
| (w,e=1) | | | 
— |Indigo carmine.. . see 5,5/-Indigotindisulfonic | | 
acid. | | | 
— |Indigo red........ see Indirubin | | | | , 
i160 |Indigo white... . .|2,2’-Diindoxyl. Leucoindigo. |264.29)ye Smee OR MnS Saclay heat alr merase! | 8 }..-|--. alk s B232, 429 
| | 
ie 
a | | teenies 
Onc 5 One ee pene ta 
tmestessans, | | | 
= | | | | 
I oe | | | | | 
| | | | | | | | 
i61 |4,4’-Indigotindi- mia 1 350.29 bl nd | cee Ae. oe ee fe a eS fe ee ta B25, 273 
carboxylic acid Z | a | | chl i | 
ORV | 
~ NH I | | | 
Oo CoH | } | | | 
i62 |5,5’-Indigotindi- | Indigo carmine, 422:40\ale bl amor, OF |4..1.-.- Ot soaks |i, a [tees .| v-]os-]osesse+ ++ -[IB25#, 208 
sulfonic acid oO br-red cr | 
1038 || fo) | | 
\ ay | | | | | 
=|) & } | 
——— NT JY \] SO3H | | | 
oO | | | 
| | | | ieee win! 5 
i63 |[Indigotinsul- oO 342.34/amor 200(d) Jocescsee ede: ..| 8] 8 J.--|.-- |-- fe ac i B25, 296 
fonic acid l| HN—__“S | 
s ane | | 
aay ZN. | | ha 
S Me \| sodn | aay | 
oO | 
164 |Indirurin........|Indigo red. 262.27\red or br rh nd {sub 4 A es) Pale VM bec hu Fey - con sulfs B24°, 246 
° (sub) | aay | 
a 
Con | 
3 NIE Zo | 
ae N | 
H 
— |Indogenic acid. . .|see 2-Indolecarboxylic | | | 
acid, 3-hydroxy- | | 
’ ’ | . | = 
i165 |Indole.. . Breas aoe Cag 117.151f (peth), (eth) {52.5 |254 a ....{ 84] V] Vv ]-.-] 8 lligs B21, 56 
ice : | | 
J i 
1 | | | 
| | | | | 
: | | | 
166 |—,l-acetyl- ..|CirHoNO. See i65. .. en LOOwe : rs ve ce ee (1152-36 ‘ . nite ves fevefeeefens hers vs eess ss B22, 200 
i67 |—,3(2-amino- Tryptamine. Cyolj2No. 160.22 nd (al-bz) 120 | : i 2a} Pe he al fee a) fe ee fh jehl i B222, 346 
ethyl)- See i65 ] | 
— |+-,2,3-dihydro-. ..|see Indoline | | | 
i169 |—,1,3-dimethyl-. .|N-Methylskatole. 145.20 nd 1141-3 225-32 , bk Resi tsa [ars <1 3 iprall he wiles an ei oO Oa 
CyolluNn. See i65 | | | 
— |—,3(dimethyl- see Gramine | | | 
aminomethy!)- | | | 
i691 |— 3-hydroxy-...../3-Indolol. Indoxyl. 133.15 bt ye pr 85 110 ae ee ae 8 j++] 8 chls B212, 42 
CsHiNO. See i65 | | lig 6 
i692 |—,—,B-glucoside. . . |see Indican | | | | 
i170 |—,3-hydroxy-1- Isatoxim. CsHeN2Oo. See i65..|162.15 ye nd 202 im a : 6 | 8 |.. SVR at bl OE SS B21, 73 
nitroso- | | | 
—|—.2-methyl......|CsHoN. See i65............. {181.18 ndor it (w) (61 272 Wore eee | aly iv d...}...feulf s B202, 201 
| 
i71 |—,3-methyl-.....|Skatole. CoHoN. See i65....../131.18 If (lig) 95 265-6 ao eee liwcan Ae | EB ES he ol aetOHs 'B202, 203 
172 |2-Indolecar- 7 1) 161.16 ye pl (bz) 203 AAP ab vines WO als Seas OT 8. TSS Ay bes eee. \B222, 45 
boxylic acid | i 
V4 7COal | | 
N | | 
| | | 
ul | | 
| 











For explanations, symbols and abbreviations see beginning of table. 
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Name 


Synonyms and Formula 


Crystalline 
form, color and 
specific rotation 


bib. 
1G) 


Density 


Ww 


al 


Solubility 


eth 


Se eo oo 


ace 


other 


ps solvents 


Ref, 


—— oT ere re — ooo =o 


i74 


i175 


i76 


177 


i78 


182 


183 


i84 


185 


i186 


—,3-hydroxy..... 


Indoline 


2,3-Indolinedione 
Emad olol ein. c<s' 
Indonaphthene.. . 
Indone, 2,3- 
dibromo- 


Indophenin 


Indophenol 


Indoxazene... 


Indoxylic acid.... 


Inosine..... 


Inositol (d) 


Todisan 


Weil jc <oo.5fe5 or 


Iodoalphionic 
acid 


Iodoform......... 





2-Indolecarboxylic acid 


Indogenic acid. Indoxylic 
acid. CoHiNOs. See i72 


2,3-Dihydroindole. 


OY 
| 


see Isatin 


_ see Indole, hydroxy- 


\see Indene 


oot 
Soon 
| 
re) 








. |4,5-Benzoisoazol. 


i 
Cr a 
° 


see 2-Indolecarboxylic acid, 
3-hydroxy- 


- |Hypoxanthosine. 


Hypoxanthine riboside. 


to) 
nN || 
(ie Crs 
i a Gee yp 
oO ie 


HOCH2—C—C—C—CH 
OH OH 
——o—_ 








d-Inosite. 1,2,3,4,5,6-Cyclo- 
hexanehexol*, 


OH on 

H y =i H 

ee ra >| 

\. OH H 

OH * ie OH 
H OH 


.|7-Inosite. Mesoinosite. 


Phaseomannitol. 
CeHi206. See i83 
1-Inosite. CeHi20¢. See i838... . 


Plant starch [(C6H100s)6.H20] 


see 2-Propanol, 
1,3-bis(dimethylamino)-, 
dimethyl iodide 

see Urea, 1(2-iodo- 
3-methyl butanoyl)-* 

see Propanoic acid, 
3(4-hydroxy-3,5- 
diiodopheny1!)2-phenyl- 
see Methane, triiodo-* 





177.16 


119.17). 


287.95 


199.21 


119.12} 


268.23 


180.16 


180.16 


180.16 


5200 





pw 


og-ye nd 
(al, aa) 


2 bl nd or pw 


red br pl (peth) 


pl (w+2), 
nd (80% al) 


[alp—73 
(dil NaOH) 


pr (w+2), (al) 
{a]p +65.0 
(w, 12%) 


mel pr (w), 
er (gl aa) 

nd (w+2) 
[alp—64.1 
(w, 4%) 

amor or pw, 


lel —38.3 








82-314 


SOE 2 x0) il eet re 


218d 
(anh) 


247-8 
cor 


228 


236 


178d 





319 vac 


250 vac 





1.0634 


1.17274 


1.75245 


1.59820 


1.354 





1.592320 


1.557020 


sh 


st 


gt 

















.|ehl v 


6 |chl 6 


-|cehl s 
aas 


.|dil alk s 


./aa Vv 





.|HCOsH s 


.|B222, 168 


. |B202, 170 


E12A, 
254 


B212, 330 


B31, 25 


B62, 1157 


B62, 1158 


B62, 1157 


El, 1318 








2 ae 
a 


For explanations, symbols and abbreviations see beginning of table. 
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Solubilit; 
Mol Crystalline pa b oe 
No. Name Synonyms and Formula Eat * | form, color and on ae Density np ~ + Ref. 
* specific rotation other 
w | al |eth| ace} bz 
solvents 
4 ooere | soe eI: = a 
lodogorgoic acid 
i87 |lodogorgoic 3,5-Diiodotyrosine(d). 432.99\vesh nd (w or (204 OG a ea ea cece cate Paes oe 7 all aes ttc Vea eel Pesta (Spent h eae B14, 378 
acid(d) I 70% al), 
‘ ira 
no—¢ _S—crncunncom cal ica 
< (HCI, ¢=5) 
I 
i88 |—(dl).............-|!ColIpI2NO3. See i87..........|432.99.nd (50% aa), LOS4D Nii tteedthe sell eaetettedaian  hierevt vem acl SY y flesvane fe el houtaalf hep lca ty cate aren LE Wea os 5 
(70 % al) 
ISO) Dah pce ances i pM Gb Oe See Iv antec ese a. 402.90 Cwor 70% i208 9 bes anedne cine -@ Bele wens sie wife voxallis ove Pears [lei xuri|(o « arain ste) air = EOLA COG 
al), [a]p—2.9 
(4% HCl, c=5) 
i90 |Todonium fluo- (Colis)oIB. 4.05.5 00s .s sss (300,12 dig rh (ace) Soa fe ee AES ee See cs oe Te | Dole cle eee eae 
ride, diphenyl- 6 
i91 |lodonium iodide, |(CeHs)2Il................-. 408.02|ye nd (al) P822 Vis nc cemeee betanastillaaet see ms ef Eells = salts gl talsval e's areata ete | Me eee aS 
diphenyl | 
— |Jodophen........ see Phenolphthalein, 
3,3’',5,5/’-tetraiodo- | 
— |\Iodoprene........|see 1,3-Butadiene, 2-iodo-* | 
—|Ionol.............]see Benzene, 1.3-di-tert- 
butyl-2-hydroxy- 
5-methyl- a | | 
i92 |e-Ionol..........- oF OARS TE ices o> ae enayevol | ea ohare eee 12715 0.94744 |1.47352 | 
“IT3 
lots | 
—CHCHCHONCH: | 
| 
| | 
cus died 
4 Cils 2 | 
193:|B=lonolis i. seers ets eae LOO |e poarcs eecare co al aetrenie eee 11315 0.9243, 1.49692 Pay esac |- = 
i capita | | | 
| 
ive, CE 
| bia 
194 |a-Tonone(d). .. .. .|4(2,6,6-Trimethyl-2-cyclo- 192.30|fa}p +347 Aree Be Pac Pas oe woes. 1.502122 iar con oot Be PITS 26. be5. 
hexenyl)-3-butene-2-one*., | | | 
cits | al a 
| ots 
(_)—arr:encocns } 
| \e | 
CH3 | | 
AOS GB) ncuaem mince Ga OUSee Ou ee, LOTR (Ne, Sate oe wee Wenne ee 14628 0.9301¢ [1.50412 | 5 | 2% | @ |. leh) i B72, 140 
. 2 | | | | | 
Fe] (Oeics asl (era oe ear? ee ee 192.30] [a], —406 sameeehe rl eee HE BGOO Pea sil este sail esd etter itera ae 
i97 |—,semicarbazone. . -|CyyHsNsO. See i94.......... 249.36) (60 % al) 143 Wsalip it a i + aly iaiease prac nctan icine «elon sea menar @ eRe 
i98 |6-Ionone......... GuTkO Ae ee (VIET ys ee 5 Wee eae 0.94454 [1.52100 | 5} @ | |...)...f.0...., |B7, 140 
i99 |—,semicarbazone...|C,,ITjsNzO................. 239.28 nd (al) 148-9 Retest ee Sear ene! of 2 (ee tek 5-8: |oblls B7, 168 
— |Ipral...........--+|see Barbituric acid, | | lig i 
5-ethyl-5-isopropyl- | | 
. ¥ | 
i100 |8-Irone.......... .|4(2,2,3,6-Tetramethyl- 192.30 |[a]p +33.31 wees s+ + |85-9001 [0.94347 1.50172 a} vfv...| v lehly B7!, 110 
1-cyclohexenyl)-3-butene- (1=100 mm.) | lig v 
2-one. CisH0O0 | 
. . . . kK | 
i101 \Isatic acid........ 2-Aminobenzoy] formic acid, |165.15 pw d Se aN PAS eee Bey ee [Pee ice Ces ate een cee B142,410 
dh 
—cocostt | | 
\ | | 
NH 
i102\Isatin.....-......-19 3-Indolinedione, Isatic 147.13 )red pr 203-5 BED wall hie Serene tee cheer st/v') 6|s|s lalks,d* |B212,327 
acid lactam, 6 
4 3 
54 = 
6S Jao 
a N 2 
Rt 
nH 
i103 |—,chloride....... .]2-Chloro-3-pseudoindozone. |165.58!br nd MBO ML gis dtecoilh te vos ee ej: Sa i aga (Pees an B21, 259 
@ => v' |lig 3 
, J—ecl 
N 















































For explanations, symbols and abbreviations see beginning of table. 
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Solubility 
Mol Crystalline is 
No. Name Synonyms and Formula se form, color and Oe Pe Density np Ref 
wt. cn j °C ba i : 
specific rotation other 
w | al |eth|ace} bz 
solvents 
ei + —__ + + 
Isatin 
— |—,3-imide......... see Imesatin 
i104 |—,2-oxime......../CsHeN2Os. See i102..... .|162.15}ye-og nd 198—2O0K We cack vilst| vj} v] 6 jalk sligi |B211,353 
(al or w) (d ca. chl 6 
200) 
1105 |—,3-oxime. ...... .|CsHsN2O2. See i102 162.15|gold ye nd DRO lin RES Feel | Parciacehckcoll ar aaetagg vAl v | 6 alk, acs /|B212,334 
6 lig i 
1106 —,l-acetyl.......|CioH7NOs. See i102 189.16|ye pr, nd DAE OO Ne een Bite le stele alle aces ne aie B21?2, 338 
i107 |—,l-methyl-..... CoHiNO>. See i102 : --/262.16\red-yend (w) (184 $$ |......... B Genero PeocrricuosoenG)| | itssba ketal foncyc id eal Seal lee prsraser an Ferre 8) eat Te ¥43 
| 567 
i108 |—,5-methyl-..... CoHiNOs. See i102. .. .|161.16 red pl (w), LB Nea PEA Slee cho see pana 6/8] 6 -/HCl, alk s |B212, 375 
nd (w or al) 
1109 |—,5-nitro-.... CsHaNoOu. See i102. .{192.14]ye nd (al) Pia besa (ARR | Mita ITM Se UCR on ee Tap 6! |) Nell eae cle tele ORUB B212, 346 
i110 |Isatoic acid, N-Carboxyanthranilie 1WGa.idiprfalior Pi aay 2ted° Ae Eee alates efecons cna 6} 64) i | 6 | i |ehli B272, 299 
anhydride anhydride. (al or diox) 
° 
| l| ° 
| ONE 
Mew 
N 
| | 
| H 
| | 
— a-Isatropic acid. . see 1,4-Tetralindicarboxylic 
| acid, l-phenyl- 
— lIsoanthraflayin... see 9,10-Anthraquinone, 
2,7-dihydroxy-* 
i111 |Isoapiol. .. “| Gre ——O aene 222.23 ae lf or pl |56 B08 =42) ovine. nite i |v*| v | v | v Jcon sulf s |B192, 97 
| Seg al 18938 
\o 
| CH30 CH :CHCH3 
| 
— Isebarbituric acid see Uracil, 5-hydroxy- 
i112 |Isobergaptene. ... |C12HsQu........... a PAI: I) ate an Aaa MR cchamic tate intl Sti narcr ens nousl [erate ete 8 a)": 5 aaa | Se Spee 
MeOH s 
i113 Isoborneol(d)..... AV 154.24) (peth), DA Sa I Ren Bac, oh ey 5 noe tee Oe Ge hey greets 6S | 8 6 jlig 6 B62. 89 
lei! [aly —34.6 
| Nz f 
| (al, e=5) 
| 
1114 |—(dl).. }a,8-Camphol. 154.24|ta (peth) 212 BUD die (ark cusiete alee meeoeeerre ae valley 6 |chl v B6, 87 
CioHisO. See 1113 (sealed 
tube) 
1115 |—(J).... . |8-Camphol. 154.24|(peth), OAS a crn Be opens IlEeee eee auens Wurm stra cae He tae) a2 6 |chl v B6, 87 
CioHisO. See i113 [@]p +33 (al) 
i116 |—,acetate(d)..... .|CisHwOz. See il13........... 1962281 (clip == 502i(al) pee ee | eee ne ON HEGRE Ml a alacallicallocallaeclleancanacce B62, 90 
iD74| (al) tee... .2.| Ci nOanGeeiltse, alike (io rct| Seat ce me Se Uae 10738 0.98417 |1.46192 .|B62, 91 
ise (ete 5. CubnOm Szeil isin sean L9G228 tres ate Se see <—50 |225 D.O0207 ile nM lod Parca ee re B6, 89 
123-735 
i119 |—,formate(d)..... CuHisOz. See i113.......... ./182.25]{aJp+29.5 |... {9415 1.01364 |1.4678¢703|...| |E12A, 
(al, c=5) 681 
— Isobornylamine. .|see Neobornylamine 
— |Isobutylphos- see 1-Propanephosphonic 
phonic acid acid, 2-methyl-* 
— |Isobutyranilide...|see Propanoic acid, 
2-methyl-, amide, 
N-phenyl- 
— |Isobutyric acid... |see Propanoic acid, 
2-methyl-* 
— \Isobutyro- see 1-Propanone, 
phenone 2-methyl-l-phenyl-* 
i120 |Isocalycanthine. .|CiHuN».}H20............. . |183.26)/rh 235 A Pare oie seo bea lesen cay allen toners eee Bol hoc ur deel eelllin nawane each eens 
i121 |Ilsocamphane(d). .|Dihydrocamphene. 2,2,3-Tri- |138.25|(MeOH), 62-3 VEG6=6e bese ia a cts lie are aercters B52, 67 
methylnorcamphane. [al -+8.68 cor 
ene (bz, p=20) 
NAS 
i122 |—-(dl). -|CioHis. See il21........... |138.25)(al) GD=7 CON? GOs be i\Reves eel blettee aioe v v |v |MeOH 6 |BS5!, 52 
5.7730 AcOEt v 
ORT =Oistoscsase ouive Chdsiny so WO ilcus oe adore. 138.25|[a}p — 10.8 60-7 164-5757 |0.8276 [1.441997 5 5 |lig 5 BS?, 67 















































For explanations, symbols and abbreviations see beginning of table. 
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, Solubility 
Mol Crystalline a b 
No. Name Synonyms and Formula i "| form, color and oe a Density np Ref. 
* |specifie rotation other 
w | al jeth| ace) bz 
solvents 
| 
Isocamphoric acid | 
i124 |Isocamphoric a-lrans-1,2,2-Trimethyl- 200.24 If (w), i Uy a | eo ran 6\v -|aa v B9, 762 
acid 1,3-cyclopentane- 2 
dicarboxylic acid*. latory, 28-6 
HygC CH3 
mc \ YZ coo 
aN 
HO2C CHa 
1125 IS(@l).c oc. cc ke as CrottieOs. See x24... a... 200.24|pr (al or glaa),|197  |......-.. i ale | ere cae hl oiv i* lig i B9!, 334 
(w) 
1126 |—() .|CioHicOs. See i124...... . |200.24 |tetr [alp —48.4 1G: ean leesermntend = seve leserre ede (Ona cleae re Sill Ba Hetunpall skate Ntececs lls wove etoece B91, 333 
(MeOH, 
p =9.9) 
— |Isocaproamide. . .|see Pentanoic acid, 
4-methyl-. amide 
— |Isocaproic acid... |see Pentanoic acid, 
4-methyl-* 
— |—,a-amino-......|see Leucine 
— |Isocarbostyril. .. .|see lsoquinoline, | 
1-hydroxy- | 
i127 |Isocarotene. .... .|Dehydro-f-carotene. CaoHos. .|534.87|yt pr (bz- 192-3 cor |. +. 24-2 >|... Sikeeabssoneceieordie © ols 2 tees Sede oeceetes B30, 88 
MeOH), vt | j 
nd+lf (bz) | 
1128 |Isocarvo- CioH 0. T5626 ee ee, dee hs all bees oe ae 11020 0.904% 1.466918 aif o\sai ce’ ax ih'wr averauaete-ateinetl ie aeeere eee 
menthol (d) ae | | 
cus—€_)—en(cns)2 | 
| | 
PE SUB acinar o nene KO ROKOb CORI Isan San mem ae N56s26|(qin—=lize7) eee eee 10617 0.91094 |1.466229 |. . |. eee . Be?, 39 
— |Isocholesterol... .|see Lanosterol | ie te 
— |Isocinchomeronice see 2,5-Pyridinedicarboxylic | | 
acid acid | | | 
— |Isocinnamice acid. |see Cinnamic acid (cis) | 
— |Isocitric acid... . .|see 1,2,3-Propanetricar- 
boxylic acid, 1-hydroxy-* | 
1180 |leccodeine. ... . |. 7 299.36|p) (bz), pr wi-2 Id 1.874 — |1.675 a" ree: B272, 175 
CH3—N (AcOEt) 
( [aly —152 
| | 
Cu (chl, e=2) | 
S72 | 
Se) ose ae 
CH30 OH ia | 
i131 |Isocorybulbine.. . a 355.44 )1f (al) TRI AR UB hs awe cae 1.045; eee i) Veal -|- ..|chl s 'B212, 200 
| | 
i ee {aly +299.8 
G ie (chl], c= 1) 
CH30— oe 
oct 
1132 |Isocorydaline.....|CzIIx2NOs........ BOQ AT 8, casei ayaa stLSO: We ate vemcseeesec)| ar ichisas aves | ts teresa Ie a Re aoe eee 
1133 |Isocorydine......|Corytuberine methyl ether. |341,39 pl, [alp +195.3 185 é |. -ichl s B212, 192 
Luteanine. 
(chl) 
CH30 
CH30 | 
Ho \/AS | 
CH30 | CO 
4 of | 
Pe ~ 
| | 
CHy 
— |Isocotin. . .|see Benzophenone, 2,4-di- 
hydroxy-6-methoxy 
1134 |Isocoumarin. ... .|2,1-Benzopyrone. 146.14/pl (bz) 46-7 Z85—6NP fi ean ra 8 9 Hite v ICS2 v B17, 333 
o(8-Hydroxyvinyl)-benzoic 
acid lactone. 
OO 
I 
oO 

















For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 











Mol Crystalline ae b Solubility 
No. Name Synonyms and Formula ea | form, color and ae a Density np Ref. 
* Ispecific rotation ¢ other 
w | al |eth| ace} bz 
solvents 
T | - reer ; | 
Isocrotonic acid 
— |Isocrotonic acid. .|see 2-Butenoic acid (cis) * 
i135 |Isocyanic acid, p-Bromopheny] isocyanate. 198.03). 42 DG e mimes corns iateeiellin erred dt |d'| v . B121, 321 
4-bromo-phenyl CiHaBrNO. See i149 1584 
ester 
1136 |—,tert-butyl ester. . |tert-Butyl isocyanate. 99.14 85.5 cor HOFSB 708 Iilen ainnent HCl d B4, 175 
(CHs)sCNCO 
i137 |—,2-chlorophenyl |o-Chloropheny] isocyanate. POR IS Ti caveescdis sa We ellie nya eras ts Nae aE ON oan, sus: ail onal’o sora Meta leveled vin call cunirel | wena | wastrel ltanapetrap ape aed B12, 601 
ester CrHaClNO. See i149 
1138 |—,3-chlorophenyl §m-Chlorophenyl isocyanate. |153.57 SAE Be ceva Scot Mee eraen te cemeaM hncouel las a efits: acd ereaay lf masten | estene teatro B12, 606 
ester CrHaClNO. See i149 
1139 |—,4-chlorophenyl | p-Chlorophenyl isocyanate. /153.57 30-1 MRD TST Ue capes cosine, RS er relive ta eettcceall) 9 txlbidea dll ecm ireeaie coe B12, 616 
ester Cr7HiCINO. See i149 
1140 |—,ethy] ester... .../Ethyl isocyanate. C2AHsNCO..| 71.08]...........05 Jeceeeeeee 60 OOS Wonee er oe 31 come [100.81 ay ahr | oer B42, 613 
i141 |—,hendecyl ester. . ./|Undecyl isocyanate. TORS Sieh ike eeeomed ess Ble veers are cer 1OS3  Bisstorr mana tiliean orale Cee elles ol [bee Bl lene | LEAS 7 B42, 658 
CHa(CH2)i0NCO 
1142 |—,isobutyl ester. . .|Isobutyl isocyanate. LEGS} ore anct ay suger cael Ones OID ens Want Mears chemo afro utes . | B4?, 641 
(CHs)2CHCH2NCO 
i143 |—,methyl ester... ./Methylcarbylamine. Methy] | 57.05].......-.....-|)......00- 43-45 D:967 p> (LeBel ol ats E eal sore [sc] aeecel| oy eaters B4,77 
| isocyanate. CHsNCO 
i144 atleast ester. |a-Naphthylearbylamine. AGOSUS | Serecistaeiemne acre elllogre on one 269-70 D7 Ttse ety ks amet see ees lee heats | ore lee eee E12B, 
a-Naphthylisocyanate. 478 
CuHFNCO 
1145 |—,2-naphthy] ester. |$-Naphthylearbylamine. 169.18) pl Oey | Nistiamne es ter lites ire. airs |leniers Aerie Vv Wool evsiausyayesewsrae> B12, 
8-Naphthylisocyanate. 1297 
CwH8NCO 
i146 |—,2-nitrophenyl o-Nitrophenylisocyanate. 164.12)wh nd BA gi irecacave cx t,x alll over span iva) cratl||dus poe eisea d|dis s |chls B12?2, 373 
C7iH4N20s. See i149 
i147 |—,3-nitrophenyl m-Nitrophenylisocyanate. 164.12|}wh lf (Jig) SMe De eM fe cctt Ge ee Pailler aR reales aoe d | dis s jehls B122, 382 
ester C7H4N203. See i149 lig s 
1148 |—,4-nitrophenyl |\p-Nitrophenylisocyanate. 164.12|pa ye nd 56-7 EGOH Dr creer sonellicareestu sees d|d|iv AV attic arenes B12?, 394 
ester C7H4N203. See i149 
1149 |—,pheny] ester. . . . Phenyl isocyanate. EG i OA eas Rae ae . 1162-3751 11.0943, |1.5368% | d|d|v]...|...|.......--- B12?, 244 
Phenylcarbylamine. cor 
5. 6 
4 — NCO 
3 2 
i150 |—,2-toly] ester..... o-Tolylisocyanate. AS SSUSI Gtecyne Mets. 4 oll ees Raeresoe VSAR Te 8 Waceche es. eal) octet TG AM alh arg | sorte |lcoees | bees eee B12, 812 
CH3 dt 
Ye 
Cy n08 
i151 |—,3-tolyl ester..... m-Tolylisocyanate. "Ee TS ee rare aera regen Mac saree 105-8 8 Was ees ales panes dds | PR ere B12, 864 
CHa 
mS 
¢_S—xco 
1152 |—,4-tolyl ester..... p-Tolylisocyanate. DSB US) eaten wres cadets eek eee TRF Pei ey acts a lerertaus dairdaliss SA nana B12), 427 
cus—¢_S—nco 
i153 |Isocyanuric acid, |Tricarbonimide trimethyl 171.16}mel pr (w or al)|/176-7 DUA = PB tieeapscekeesa\|tea musa tues STP b {tol leneeen [eee C4 loneee | crs erenmacucyeet B262, 134 
trimethyl ester ester oh 
CH3 fo) 
ew 
= N—CH3 
n—~ 
2p TEN. 
CH3 oO 
— |Isocyclene........|see Cyclocamphane 
1154 |Isoderritol.......|CaH2O6...............6-5. 270.41 lye lf WAG ee baa allie nctectochacg i ceca eb teens nectar) ast tallied ds cariect a le ree na 
— \Isodurene........{see Benzene, 
1,2,3,5-tetramethyl-* 
— |Isodurenol.......|see Benzene, 2-hydroxy- 
1,3,4,5-tetramethyl-* 
— |Isoduridine....../|see Benzene, 2-amino- 
1,3,4,5-tetramethyl-* 
— |a-Isodurylic acid .|see Benzoic acid, 
3,4,5-trimethyl- 
— |B-Isodurylic acid. |see Benzoic acid, 
2,4,6-trimethyl- 
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For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





Name 


Synonyms and Formula 


y-Isodurylic acid 


y-Isodurylic acid . 


— |Isoergosterone.... 


1155 


i156 


i157 


i158 


i159 


i161 


i162 


1163 


i164 


i165 


8-Isoestradiol.... 





8-Isoestrone 


Iso-f-eucaine(dl) . 


—,hydrochloride(d) 


—,hydrochloride(dl) 


—,hydrochloride(l) . 

Isoeugenol....... 

Isoeuxanthone. .. 

Isoeuxanthonic 
acid 


Isoflavone, 
4’ ,7-dibydroxy- 


—,4’,5,7-tri- 
hydroxy- 


Isofurfurine...... 


Isogeraniolene.... 


Isohemipinic acid 
Isohydroanisoin. . 


Isolysergic acid... 


a-Isomalic acid... 





see Benzoic acid, 
2,3,5-trimethyl- 

see A‘.5,2-Ergostatrienone 

Al.3.5-8-Epiestratrien- 
3,17(8)-diol. 8-Epiestradiol. 


ea 
oO 


8-Epiestrone. 


oO 
CHs|! 


[te 


wo OF 


CH3 


i 
Gave ae 
[DS 


CH3CH3 
CisHaNOe2.HCl. See i157..... 


CisHuNO2.HCl. See i157..... 


CisHaNO2.HCl. See i157..... 

see Benzene, 1-hydroxy- 
2-methoxy-4-propenyl-* 

see Xanthone 
1,6-dihydroxy- 

see Benzophenone, 
2,2’,4,6’-tetrahydroxy- 

Daidzein. 


to) 
I 
° 


Genistein. Prunetol. 


= 
oO 
“ 








CH2:C(CHs)CH:CHCH2CH(CHs)s 


see 1,3-Benzenedicarboxylic 
acid, 4,5-dimethoxy- 

see 1,2-Ethanediol, 1,2- 
bis(4-methoxyphenyl])-* 


HO20 | 


CH3 





see Malonic acid, hydroxy 
(methyl)- 











For explanations, symbols and abbreviations see beginning of table. 



































‘4 Solubility 
Mol Crystalline oe b 
Mg form, color and De a Density np Ref. 
ad ifi tati G os other 
RCO NICE LOVELLON w | al jeth|ace} bz 
solvents 
PEE Pay ANGUS CO) SAD hE aL | AAA se srnllgem ate siias anole 8 .|diox s El4s, 
20 1982 
[a]Jp +18 
(diox) 
270.36|\(MeOH or Bar cee olla crops, egal ee i 8 -|diox s El4s, 
MeOH-eth), 2559 
lelp +94 
(diox) 
247,31) eee ee eds 18319 1 -O467s eee iat a ee | RAR Ia Bea nak, ac. B212, 15 
283.81|/nd (w), 7 i Oe RE PRE PRE PER (PIPPI, (ons tree (Seren Sa 2.) eae eerie nS B21, 16 
[a]ss01 + 14.9 
(w, e=1) 
283.81junst nd or st talg69-71 ‘|.........|.----+-- 13 ah . |B212, 15 
(w), pl (aq al 
or al-eth) | 
283.81 \nd [a]se1—19.3 [271-73 |.........]..-+---- a Forte fea et hos Jere oie B22, 15 
(w, c=1) 
| 
| 
254.23|pa ye nd 3034 RAS || ae, ele, NSE, (Pes ee ea ee B182, 100 
(50 % al) 
| 
| 
270.23)nd (eth) pl D2!) Sy: Oe oh) 8 | 08 8 B18?, 176 
(60% al) | dil alk s 
aa 6 
268.28/nd (w) ET SER UAE FOR cL eee en ae Be . B27, 764 
| | 
Pa ee | 
| | 
| 
| 
rh) SMC USISIIOUO (nar iene Yue 143-4755 0.75617 1.452020 i eee CR Lirias 
124.22 
268.32)(w+2) BOSE is We eae ace: cine oeeeee cbs cen tend ay 6] 6 Ad t cay Telamesonh ine SI 
| ' i | 1 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 














Crystalline Solubility 
No. Name Synonyms and Formula kag form, color and meee ee Density np Pane eeta | Ref. 
* Ispecific rotation other 
w | al jeth|ace} bz 
solvents 
+ +— T ae 
Isomanide 
i166 |Isomanide. ..... .|1:4, 3:6-Dianhydromannitol. |146.15|mel [al'p’ 87-8 De os te ns me ay aeey vi} s]i i lchl 6 B14, 2402 
>—_o +62.2 (chl) 
| H H OH 
Al | 
H2e¢—C—C—c—cC— CH? 
| | | 
OH H H 
— |Isoindolinone. ...|see Phthalic acid, imidine 
i167 |Isomenthol(d)...’. p-Menthanol-3. 156.26 |[a]p +25.9 82.5 USS age Magee cB aivehoul feces: aceite all meeietate aeamensy steel feos: | eeatarrtsr see teee B6, 41 
HO 
= 
BGS tate AGucrrOuseenl67.. 40) cote 156.26|nd 53-4 218.5 O: S888 hee cara eal kogalcardiies ala EN eer B62, 51 
AEGON (De 020 a4 ook CHOU SecalOy... ccc. 156.26 |[a]y — 24.1 SEB) Wlbos ee Sollee Ena eer B62, 51 
— |Isomethadone... .| see 3-Hexanone, 6- 
dimethylamino-4,4-— 
diphenyl-5-methyl-* 
i170 |a-Isomorphine.. . 285.38\nd (MeOH- ES ar eatecall bre s:wse | egyeteer ie sh |...|...}...]...]MeOH v_ |B272,174 
7 AcOEt) 
er BP [eli — 167 
( (MeOH e¢=3) 
OO 
feel 
OH oH 
1171 Isonicoteine..... . see 2,3'-Bipyridyl 
Isonicotinalde- see 4-Pyridinecarboxalde- 
hyde hyde > 
Isonicotine....... 4(4-Pyrydyl)piperidine. 162.24|hyg nd 78 ZOOdianene testscacrn scsi leave ONT VANS s jligs B23, 119 
HN ye 
— |Isonicotinic acid | see 4-Pyridinecarboxylic 
acid 
— \Isonipecotic acid .| .¢¢ 4-Piperidinecarborylic 
cid 
i172 |[sopapaverine, iti ocH; |429.52\ye lf (al) BO 400 fi gilrexc tartascos a diereaty nm ct olen heres SGP WB Wehe sillnteneillenateneth anata B21, 229 
N-benzyl- 
cH—— —OcHs 
CH30 ll 
: N—CH2— 
va gy 
CH30 
i173 |—.\N-ethyl-.0...... CaHoiNOw Seeil72...0.... 367.45|pr (al) CaTtlOL she heretic eet | eee ae <claoe esi Relea B21, 229 
i174 |—,N-methyl-..... CnHesNOu. See il72........ 353.42\ye hyg cr 190-31 © Wows ca chills cane sacle ne bos s | 6 08 8 B21, 229 
dil al v 
i175 |Isopelletierine(dl).|Isopimicine. AUST Ricco eteaser ween eetcallitns eeeosterarecce 8610 0.96247 1.468320 8 chl s B21, 219 
dil acs 
« »—CH2COCH: 
NH 
i176 |—,N-methyl-..... Gia NOUSeeil75. T5Gi24 Pee ee eee cll eerie 96-83 (0.9487 |1.467420 | 5 jidiline 6 jtteaes 
lig s 
— |Isopentane....... see Butane, 2-methyl* 
— |Isopeonol........ see Acetophenone, 4- 
hydroxy-2-methoxy- 
1177 |Isophenolph- 320.35) (dil aa) P8O=O0) nile suqcure ceo ters) onic llenere et ops sfiwAulercail WA [lens 0i|lsterernpiarerece cy SLOP S22: 
thalein arin 
te 
| 
woe OD 
i178 |3-Isopheno- Azthione. Thiazone. 213.26 /red NGA heehee ocala hats 8 ol feearn avers ote s*| v .| v4 |chl 8 B27}, 251 
thiazin-3-one 
N 
BONN 
TOON 
a fo) 
i179 |—,7-hydroxy-. . . .|Thionol. CizHiNO2S. See i178.|229.26|red br pw or nd/>360 fj... -- - Jee ee eee fee eens i|s .|chl i aa s* |B272, 109 


















































For explanations, symbols and abbreviations see beginning of table. 
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i180 


i184 


i185 


i186 


i187 


i188 


i189 


i190 
i191 
i192 
i193 
i194 


i195 


i196 


i197 
i198 
i199 
i200 
i201 
i202 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 



























































: Solubility 
Mol Crystalline Ax ine | 
Name Synonyms and Formula ei * | form, color and aoe el Density np == Ref. 
* Ispecific rotation = || si llealacal ips other 
solvents 
1 = = =: — —_— 
Isophorone 
Tchevonet, Pott 13820) cs seater comemall esc ac 215.2  |0.9229 |........ Bj eile 6) a> |r| -ldoecteslay eee 
on 
al 
Isophthaldehyde |see 1,3-Benzenedicarbox- 
aldehyde 
Isophthaldehydic |see Benzoic acid, 3-formyl- 
acid 
Isophthalic acid. . |see 1,3-Benzenedicar- 
boxylic acid* 
Isopilocarpine(o) 208.26|pr [a] +50 (w) ZOU ITS We cea veallee |) ah é“lehl' v8 4 iiecpenee 
O10) N lig i 
YZ bh 
pene) oh 
Isopimpinellin. . .|CisHiwOs........... -|246.22\ve nd (MeOH) |$40-51 i. ot daw elines o- sine MeOH s.. |e chante 
Isopinene........ see a-Fenchene 
Isopomiferin..... é On 270.25|/nd DGB § [aseehdotecedlcted wv cts cide gre cocaks %l]letocal ce, glllabe | eeeeat] sued leit ce eer eee ama 
OLS 
— —OoH | 
(¢ 
ox |! 
° | 
Isoprene......... see 1.3-Butadiene, 2- 
methyl-* 
Isopropyl alcohol. |see 2-Propanol* 
Isopropyl bromide see Propane, 2-bromo-* | 
Isopropyl! chloride} sce Propane, 2-chloro-* | 
Tegwalegelee pmo oNtedthenslS. 16425 | oe ee Oe |212 IO:GT1 Oe olnta7ogzen|hE Ate dees ns eater ate B62, 70 
Sa 93-414 
NG 
S Bs 
8: 
=i) waaaaee Tuer ee GwbsOn Ses il84e 0s... 154.25] {ca] 46 — 25.90 212 BOL10¢ 11,4923 aleelercfas « [is <|- eae 
g4u4 
a-Isoquinine..... ea 324.21) (bz-peth) POG IR le eee Hi I (ne (an Bo . . |B232, 
oe 414,423 
3 — 245 | 
cHscH=— 7 <at>. lal 
| Ca Cm; (al, c=1), 
bs ea —248 | 
on (al, c=0.5) | Ti se 
8-Isoquinine. ... .|C2HeaN2O2. See i186........ .|324.43)pr (dil al), or | 190-1 |. 5 i he ne v chl v B232, 413 
amor, lig s 
[a]p — 187 
(97 % al, e=1) | 
Isoquinoline.....|2-Benzazine*.Benzo(c)pyri- |129.16|hyg 24.8 243.25 1.09862 1.61482 | i B202, 236 
dine. Leucoline. | 
| | | 
5 4 
6 as8 | | 
T7772 
yi | 
—,hydrochloride. . . |Isoquinolinium chloride. 165.63\pr or pl (al) 209-9.5 .| 8 | 84 . |B202, 237 
CoHiN.HCI. See i188 | | 
—,hydrogen sulfate |CyH7N.H2SOq. See i188. .... ./227.15!pr or pl (al) Cp ee el ne a) ae Sere ee vi} sal... . .|B202, 236 
—,l-amino-...... CoHsNe. See il88............ 144.18) pl (w) UR Were sche oggtte Witca od ee che we Silvis ie . |B221, 640 
—,5-amino-...... CoHsNo. See i188............|144.18)nd (peth) 128 BUD: 9} bia ecsaa] ete Pa TANG lig s* B22?,359 
—,4-bromo-...... CoHeBrN. See i188..... . |208.07| (peth) 40 280-5 F |. ib Son id aa'y [oR BE Reimar B202, 238 
—,6,7-dimethoxy-|Carnegine. CisHipNO>. 221.29|pa br syr 1 os Pay od ho | se Pe 8is|s .ichl s B212,110 
1,2-dimethyl- See i188 con sulf s, 
1,2,3,4-tetra- HCl s 
hydro- ry 
—,l-hydroxy-... . |Isocarbostyril. 1-Iso- 145.19/mel (bz), nd |209-10 |240sub |........|........ d | vl 5 6 jligi B21. 58 
quinolinol. CoHiNO. See i188 (bz, al, w) sh s* 
—,l-methyl-..... GioHigNa Genitsse. «onc t7 eee Teta ee cesta .|10.1-10.4 |255.3 LOTTT GC) |LBLESO en cl oes tel cee ccr cena B20, 247 
124-610 
—,3-methyl-.... .|CiHoN. See il88....... . 148.19} (eth) 68 RS TT Nid ciscd-vin! atte ec igsact nce on reid vanse it baierel tates tte silos hore ell amteeese meteors B202, 247 
—,4-methyl-.....|CioHoN. See i188... .. PEC RS Ba em | ADE Oh W ilaie hace cil cence cles date este | erent arets al | ies eee B20, 152 
—,6-methyl-..... CwHoN. See il88............ 143.19}... . 85-6 PAT MS MOU Leer: evcuchchs | tatee ie che tn: oss B202, 247 
—,7-methyl-..... CioHo Na Sb6 1USS i iias.s 0.08500 ot CE RSLS ENA rettrare ae 2 rg .|76 BAB © Nv evet o wnscois)] mcoverees a ee tales] hans fiaite ail ouetiel | serra teats mnie ay B202, 248 
—,8-methyl-..... POET OIN GY SOG AEBS «occ pcre a tetas |b ede LO sear period ore ns Rv patel eaters Baten nee P41 BD es eeryercurt (rent a see celine ler 5 ll ieueis creimpeee B20, 404 
—,5-nitro-.......|CoHeN2O2. See i188..........|174.16/nd (w+1) 110 ub. Te des accualestesan ae S6lviv .|CS2, chl v |B202, 238 
vh aa v 
| | \ 


For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline Ls b oe ite 
No. Name Synonyms and Formula ve * | form, color and a a Density np Ref. 
* Ispecifie rotation 4 d other 
w | al jeth|ace} bz 
solvents 
ass 4 ti = = S: 4 
Isoquinoline ca 
i203 |—,1,2,3,4-tetra- (2-Azatetralin. CoHuN. 1SS520|.. «sy, <-15 234 1.06424 eal ie ee s' ldil ac s B202, 276 
hydro- See i188 xyl s* 
i204 |1-Isoquinoline- 1-Cyanoisoquinoline. TosseeimMa (pera), BA YOR! Whee ccetantell pra tn analelle cneiaceivee CV Ev. v jlig 6 B22), 511 
carboxylic acid, (MeOH) 
| nitrile ve 
x ve 
CN 
i205 |5-Isoquinoline- : 154.17|nd (w or dil al) |135 LODE ZO ole evaterencyaallevaseneseneie 5 |v .|dil ac v B222, 58 
carboxylic acid, N sub 
nitrile igs 
We 
i207 Isoraunescine.... Ca HseN2Os. .|564.62/wh nd [a]p PS | ee Pus Neh er ee es 
—70 (chl) aa 8s 
i208 |Isoreserpiline..... CrlisNeOen: isc 0 022 . |}412.49}wh pr, lalp PH aerial Wee |i aR IP ar PY Peas alg «| et Cd pce ee 
| —82 (Py) 
— \Isorhamnose.....|see Glueomethylose , 
i209 Isorubijervine. .. . | A5-38-18-Dihydroxysolani- 213.65ipr falp 9-2 (al) l236-8. |. eee claws acres lle on ate i BC le chceebii re 
| dene. Co7HisNOe | sh alk i 
| chl s 
oe CH; 
CH2 aa ~ 
N 
= ai @asies: 
p= 
Vi N 
HO | 
i210 Isorubijervosine. . |3-8-D-Glucosyl-A~'-solani- CTS 7T6lwh nds (aly, ensue oces lee eate-citee oo 5 Wa (Pe a an cielo Pe men ree 8, teks 
dene-18-ol. 
| ene-18-ol. C3sHssNO7 20 +2(Py) 
i211 |Isosaccharic acid. |Tetrahydro-3,4-dihydroxy- 192.13|rh [lp +46.1 185 MG F  Weheties antlers Seen EV INE eat cae oaks te Neen ca B18?2, 309 
2,5-furandicarboxylic acid. 
| (w, p=4.2) 
| HO OH 
a 
B resi = 
° 
i212 |Isosafrole (trans) ... |cH2—o MG ZELG | Mar wcs wectrcree vested Struc: ratcrere 252 1.12244 |1.5782 i | 2 | @ Ol ferstocs graeerats B19, 27 
| SS 
° ¢_S—cx CHCH3 
i213 |Isoserine(i).......|HzNCH2zCH(OH)COcH..... .|105.10 [alp —32.58 LOO=2OUs Oe vercbeeerel etree eee 8 . |B4, 503 
— |Isosuccinic acid.. see Malonic acid, 2- 
methyl- 
i214 |Isothebaine(d).... oe BON GUY RE Lee Uancalbacseenaleconee se wo | 6|...|.../MeOHs |B212, 
| 1169 
2 285.1 (al, c=2) chl © 
| a 
CH30 HO OCHa 
i215 |—,sulfate(d)...... .|(CisH2i1NOz)2,.H2SO4......... 720.85\nd 117109 Cs Na LAE nets Exel levies Reece [Heerlen = Vv ..|B21, 250 
i216 |Isothiocyanic Allyl mustard oil. 90:1 Olane, pasa —80 152 1.01264 {1.53002 | 5 | » | « valet pees B42, 667 
acid, aJly] ester CH2:CHCH2NCS 
i217 |—,benzy] ester..... Benzyl] mustard oil. T4929 ive. 0 ha See iuewe 243 1.12467 1.604915 | i |e] s8 . |B122, 567 
CsHsCH2NCS 
i218 |—,butyl ester...... Butyl mustard oil. n-Butyl |115.20].............-fe..0.-0-5 167 OHNE |escdawne ijvlv _|Ba2, 635 
thiocarbimide. 64-612 
CHs(CH2)»>CH2NCS 
i219 |—,sec-buty] ester(d)|sec-Butyl mustard oil. 115.20|[e]p+61.88  |......... 159-63 10.9437 B4, 161 
CHzCH2CH(CHa)NCS 
1220 |—,—(dl).......... CHsCH2CH(CHs)NCS....... UT IGSOU bes cisces, Scaetee snares iS cua seicaras 159.5 0.9448 Vs aw sales: B4, 162 
4221 |——().. eee CH:CH2CH(CHs)NCS...... 115.20|[a]Jp—61.80 |......... 159 01947 an | eee B4, 161 
i222 |— tert-butyl ester. . |fert-Buty] mustard oil. 115220 Meee en een eee 10.5 140 O'O187 14 hee tallest ket B4, 175 
(CH3)sCNCS 6412 















































as ee ee ee eee eee EE EE eee ee 
For explanations, symbols and abbreviations see beginning of table. 
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wal . Solubility 
"Mol Crystalline = ae 
No. Name Synonyms and Formula as * | form, color and oe eal Density np Ref. 
specific rotation ee er eer eels other 
solvents 
as = T 
Icothiocyanic acid s 
i223 |—,4-biphenylyl ¢_S—¢_Y—nes 211.29/nd (eth) BS I dae eee eel ert Slee kavall tt | Seeds ee B12, 
ester © 1319 
i224 |—,4-bromophenyl |C7H4BrNS. See i236......... 214.09 (al) BR dbs SP wo eee re, Ae ee eee igs WB dad | eae eee in| ete] Wieneae o 0 B62, 301 
ester ~ 
i225 |—,chlorophenyl C7HiCINS. See i236......... 169.63\nd (al) 45 ZA9=50) Gilesnee Alo cacores cc oh BRM, ot hasta extol epeccraaretarars B122, 330 
ester 
i226 |—,cyclohexyl ester . <_)—nes CDOS a Annee aatesen bya cee aioe el alee eee ree rs, (Sees ae nia WARE ane artes B122, 12 
i227 |—,4(dimethyl- CoHioNoS. See i236.......... 178.26) pr 67 MS San loot eta | Mere an CAL sas alloraoal Muerte ana ete ee B13, 53 
amino)pheny!] ester 
i228 |—,ethyl ester....../Ethyl mustard oil. CzHsNCS.| 87.14].............. —5.9 131-2 cor |0.995, |1.5134 | i | o | o|...]...]..........|IB4, 614 
i229 |—, isobutyl ester. . .|[sobutyl mustard oil. LGR. (| eee ees Se, eee 160 cor 0.96384 1.50058 |i 1a 8 oho a]. ibe pdeperwietor cet ED 
(CHs)2CHCH2NCS 
i230 |—, isopropyl ester . ./[sopropyl mustard oil. MOUS 7) se esta cet eee ete ie a. apres 137 —0eOee M2 sees eos Saja, @ alae Al sing ES etoile seal aie eee B4, 155 
(CHs)2>CHNCS 
| | 
i231 |—,methyl ester... .|Methyl mustard oil. CHsNCS} 73.12|.............. 35 119 1.06914 1.5258 Beyh. Sae lt his als < «ber ecaectind B42, 579 
i232 |—,3-methyl butyl |Isoamyl mustard oil. PAS cca Has ces (d aaEeReOS 182-4 0.941917 ye. CAB le Vw at cr Kets We oro B42, 649 
ester (CHs3)2>CHCH2»CH2NCS | 
i233 |—,1-naphthyl ester |a-Naphthyl mustard oil. 185.25\nd (al) BS ali lasts shes dl amt s Geese wanna seo Aen Pa wieke es B122, 698 
CiwHiNCS lig 6 
1234 |—,2-naphthyl ester |6-Naphthyl mustard oil. 185.25|yesh nd (al) fi Pers ee | eeetpeeh thee ear | (ete Seas --- RA Ro rail sec lim cre tee Ree oe 
CiwHiNCS 
i235 |—,pentyl ester..... n-Amyl mustard oil. H29:23\beye Gewese s WE OSe4 60Fr hdres <3 et ig co ge |e) Ae. ete see cee B42, 642 
CH3(CH2)4NCS 
1236 |—,pheny] ester. . . .|Phenyl mustard oil. TSH ra evanteteretaF sess —21 cor |221 cor 1.1303 (1.649228 2) 8? | Bo ertols hs one since oo ER 
5 | | 
4 —Ncs 
3 2 | 
i237 |—,propy] ester..... n-Propy] mustard oil. TOUUQ ope cae cere pa tocie tens eT AS OOF 0.9781. ACSOBEt8 M5 aleso [esol ae | eae B42, 627 
CHsCH2CH2NCS 
i238 |—,4-propylphenyl |CioHuNS. See i236.......... i eg G+ | (eve SP peeeiene: ines aes ps ES Cee . peas eae ie W dove tbe thoes nal ee 
ester ; 1144 
— Isothiourea,...... see Urea, 2-thio-(S-substi- | 
tuted) | 
— |Isovaleraldehyde |sce Butanol, 3-methyl-* | 
— \Isovaleric acid... .|see Butanoic acid, 3- | | | 
methyl-* | | 
— |Isovaleronitrile.. .|see Butanoic acid, 3- | | | 
methyl, nitrile | | | 
— |Isovalerophenone.|sce 1-Butanone 3-methyl- 
1-phenyl-* | 
— |Isovaleryl see Butanoic acid, 3- | 
chloride methyl-chloride | | 
i241 |Isovaline(d)......|2-Amino-2-methyl butanoic |117.15|nd (aq al+1w) |.... ..}sub aororeer is okey $e i aA SS ae Sik deen a 851 
acid*, 20 | | | 
CHaCH:C (CH) (NH2)CO:H ala hi0:7 | | 
(w, c=4) | 
i242 |—(dl).............]CHsCH2C(CHs)(NH2)COe2H. .|117.15irh nd (al-eth, [315 Bubi8000 tov. vscalecsucs.clkaaltorauleesiee akiw vials viene etal eS Ba 
+1w) 
| | 
i243 |—(1)..............]CHsCH2C(CHs)(NH2)CO2H. .|117.15|{alp —7.8 ca. 300 sub aia) sis ant hse Seecasoeautl 1 Wand ete ees eee elt tetera tee Bé#, 851 
(w, ¢=2) | 
— |Isovanillic acid.. .|see Benzoic acid, 3- 
hydroxy-4-methoxy- 
—|Isovanillin....... see Benzaldehyde, 3- 
hydroxy-4-methoxy-* 
i244 |Isoxanthen-3- 2,6,7-Trihydroxy-9-phenyl- 320.21 !og red >300 Re OER Satis, setae ee eae A inca ai Wevacel so vette eon [ORO B18), 404 
one, 2,6,7-tri- fluorone. alk s 
hydroxy-9- HO oO o 
=X 
phenyl- oT Gils 4 
LEG ~ 
HO | ou 
Cos { 
i245 |Isoxazole.........|[— GUY dlestios cateeraey seal 6 Sem ere 96=5.5)  |T.0787) ho .. 4. <- 8 a [eee eee B27, 414 
to) 
— |Isoxylic acid...... see Benzoic acid, 2,5- 
dimethyl- 
— |Itaconic acid.....|see Succinic acid, 
methylene- 
| ( 






































For explanations, symbols and abbreviations see beginning of table. 
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33 


j4 


jll 


j12 


j13 


jl4 





















































fe li Solubility + 
Mol rystalline saga Be 
Name Synonyms and Formula = * | form, color and oC oC Density np Ref. 
* Ispecifie rotation : other 
w | al jeth| ace] bz 
solvents 
+ + 
Jacareubin 
Jacareubin....... ae HOb es «anemia scl: .|326.29!ye pr 2BO—70) = Wire teva ate leeil race an elle collars s | 5 |s8*| 6 |AcOEts, |J. 1953, 
MeOH s, 3932 
Chl 6 
Jaconecic acid... .|CioHieOs........ 2... . |232.24\/nd (eth), DSS 4 co weiliuacereuow te | cave es vital eee stl ie All retell eras ecm nface late JACS, 
[aj +28.1 78, 3518 
Japaconitine-a...|Acety] benzoyl aconitine. 645.76|rh [a]; +20.7 BOQ=B ie Wcpvasrater ele gibeinare wcelllvaasatere en i | s* | s4| v ORViSi wl WNiwtaa cya: 
CssHaNOn (chi) : 
TA leeueeaeeinr eect CsaHavNOun. . . . |645.76|rh (MeOH) 2OS=0d * cieieeee Callin eae ore ltinydete ; MeOH is jie. 
[ap +26.4 
(chl) 
a aren aeee te Cea NOne adc, on ee foc 645.76|rh (MeOH) ZOS8H0 2 haerais eet siellle geese ||: ee Fon] meee ep aes| koabeten | Ise necked: ||: weber ey 
{elp +26.9 
Jasminaldehyde.. see 1-Heptene-2-carboxal- 
dehyde, 1-phenyl* 
Jasmone......... COTE 10 ee ore 164.24|ye oil _ |257-8755 |0.9437, |1.49792 | 6|s | s AOC laiaeie ill set aeaiae 
109-105 lig s 
Javanicin........ Lore" a On eee ee See 290.26) (red) Cs Ul eget set lie ee Tes Peete Roden _Jalk s J. 1947, 
1021 
Jervasic acid. .... see Chelidonic acid 
Wervamnes si. oe c-.c8 = ep asNOb cc ac yes 0g webews.2 461.65\nd (w+2) DART PW Piet cllteh ena tae cctst rie |g | ered ys! dehlistern iil neta: 
[a]p — 147 
(¢=0.99, al) 
Taaten’.)...2.< 32 |see 1,4-Naphthoquinone, 
5-hydroxy-* 
Julolidine........ “ WESC LG ob bie motes 40 280d 1.00320 1556825) cee ilieze ch cyan . |B202, 214 
=< 155-617 
—,1,6-dioxo-....... 1,6-Diketojulolidine. 201.22|(EtOH) 145-6 ge) 0 se 0 | og Pi ae BPA. alemus|; = | MeO a |e 1952 
CrHuNOez 1898 
Junipal’s..0 0.5. 5(a-propyny))-2-formy]l 150.19|nd (pet eth) SO! Saw alr cer Ry ie tis | pores 6 Jorg. sol s 
thiophen. sh 
car—cie—_ }—oxo 
Juniperol . 2. -%.).-- (C399 8 Or 0 een, Sate ene eee 220.36|tel (EtOH) 107 286-8d 1.046059 1.519 i -jorg sols |BG?, 516 
lelp 
+17.8 (EtOH) 
+18.4 (Chl) 
Junipic acid...... 5(a-propynyl)-2-thio- T6GEL9| ye mdi (pet eth) OG—7 ae gee cae lle aes cel esterase P's -|NaHCOss|........ 
phencarboxylic acid (aq EtOH) lig s’ 
cnr—cio— 4 coms 
—,methy] ester... .|CsHsO2S. See j13............|180.22|(aq MeOH) 62 ggb50-6 fans. alae ae Bibl etal webersinohoro ace 





a ee EEE EIn nn IIS 
For explanations, symbols and abbreviations see beginning of table. 
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No. 


Name 


Synonyms and Formula 


Ref. 


Kaempferol 


k6 


k7 


k8 


kg 


k10 


k11 


k12 


k13 


k18 


k21 


Kaempferol...... 
Kairoline......... 


Kayahin 
Ketenemhhks:..2 


—,diethyl acetal... 


—,dimethyl-*.... 


—,diphenyl-*..... 


—methyl-./..... 

Ketine 

Ketone, benzyl 
1-naphthyl 


—,benzyl 2- 
naphthyl 


—,benzyl phenyl 


—,—,a-chloro-.... 


—,—,a-diazo..... 


—,cyclobutyl 
phenyl 


} 


—,1,1’-dinaphthyl 


—,1,2 -dinaphthyl 


— ,2,2/-dinaphthyl]l 


—,1,1/-dinaph- 
thyl-, 2-methyl- 
—,1,2/-dinaph- 
thyl-, 2-methyl- 
—,diphenyl 
—di(2-thienyl).. 


—,ethyl methyl... 
— ethyl styryl.... 


—,2-furyl phenyl. 


— methyl phenyl 
—,l-naphthyl 
2-tolyl 


— 1-naphthyl 3- 
tolyl 





see Flavone, 3.4’,5,7- 
tetrahydroxy- 

see Quinoline, t-methyl- 
1,2,3,4-tetrahydro 

see Methysticin 

Carbomethene. Ethonone*. 
CH2:CO 


1,1-Diethoxyethene*. 
CH2:C(OC2H5)2 


(CH3)2C:CO 
(CeHs)2C:CO 


GHC CO. cs scc Miied ORT Ringe 
see Pyrazine, 2,5-dimethyl- 
a-Phenyl-l-acetonaphthone. 


CeHsCH2COCwH> 
6-Phenyl-2-acetonaphthone. 
CsHsCH2COCwH® 
Desoxybenzoin. a-Phenyl 


acetophenone. 
CsHsCH2COCeHs 


Desy] chloride. 
CsHsCOCHCICeHs 

Azibenzil. Diazodesoxy- 
benzoin. N2:C(CsHs)COCsHs 


Benzoylcyclobutane. 


CcHsCOCH —CH2 


CH2—CH2 
3.2 2’ 3! 
1-0 
5« 8 Be ps! 
67 


TAGE 


bee is 


4/ 


CoeHisO. See kll............ 
CHO. Seek12............ 


see Benzophenone 
Thienone. 


Te eosal 


see 2-Butanone* 
see 1-Penten-3-one, 
1-phenyl-* 


2-Benzoylfuran. 


U co) 


see Acetophenone 


CHy 
a 
CioH,co—C * 
CHs 
a 
CioH7co—C * 














For explanations, symbols and abbreviations see beginning of table. 
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Crystal Solubility 
rystalline b ; 
xe form, color and far aol Density np 
ae specific rotation epilvatdlathlacalite other 
solvents 
BDZ OA Se eeeahe ce. ide oc —161 IEG Bl WPetaeearsvesy Sil tplare haben dj|jdj|6]|6 NH: d 
TUNGRRIGA We sehen eacetcees | t Reet 124-6 O.S776> (1410156 || dllyaaen es 4022 eee 
TOLOO Na nalts cc tears —97.5 Bae we We etnce seo ome ema Ge Wesel’. Aporls eeeaienee 
193.23lyered ‘|... 265-70d_ |1.11074 {1.615% s Pa ASA as 
119-2135 
5G OG acecterats aay shale SSO galt cha Metertceesi ab wares cell Mreretenat ohare 
246.31)\ta, lf (al) CO 7 Paes dia] ides SSE ee ie ee ae) .|ehl s 
vi 
246.31\nd (al) 99.5 si | 8 s |chls 
196.24|pl (al) 60 320 1.201! F230 (ea Nea, eR |p| | ROR 
230.70 nd (al) 65 gree ll ce5e5 .| sh -jalki 
222.25)red pl (eth) TOU Niban fetal tee seme 6| 6 Fy 
sh 
| 
160122 eee ee 258 NcO45 Zoe) Wreeesr. cicells ea feacalleoice cee eee ee 
282.32) wh nd, yesh TOO" Seee &pear lise. AM Bc... deere vA| 6 v laa 6A 
pr (aa) é lig 5 
| 
282.32\nd (al, bz-lig) /|135 2350-6 sf 6 Ys deve eke 
282.32|nd (eth), 125.5 aalpccalt .|chl s 
lf (chl-eth) 
296.35|gr-yesh nd (al) |171 230-55 i | s4|...]...]...Jeon sulfs 
296.35/gr-yesh (aa) 141-2 i -}con sulf s 
aa sh 
194.26 nd 87-8 326 i | gh 
172.19} br <-15 285 1.18391) |1.6055% | i]s | s Pd eee ces 
246.29] (al) 64 SOR <2 gO Mueurssile aaihoeenc i | s*| v -llig 6 
246.29/nd (al) ame Ty Ne wee et aro teats < wicket | eraeiee see va (Fal Fre line | eee os s 








B12, 779 


Bl’, 789 
BT7?, 412 


.|B12, 782 


B72, 461 


BT?, 461 


BT?, 368 


B72, 369 


. |B7?, 683 


B7, 374 


B72, 503 


B72, 504 


BT’, 504 


B72, 506 


B72, 506 


. (B19, 135 


B1??2, 372 


BT, 462 
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Solubili 
Mol Crystalline ey 1 Borability 
No. Name Synonyms and Formula . "| form, color and hee a0. Density ny Ref. 
Ww": Ispecific rotation ; j other 
w | al jeth|ace] bz 
solvents 
Ketone 
k22 |— phenyl 4- 30 2¢ 203.27 Perele yeep ea «(18072 11, 5480289 ish ese Evel. 1s 
piperidyl, 1’- oe =o" N—CH3 
methyl- > i: 
— |—, phenyl pyridyl |see Pyridine, benzoyl 
k23 |—,pheny] 2- 2-Benzoylthiophene. 188.25\nd (dil al) 56-7 300 nL ape Guile elete G23 ce leeallye allennsa ale BL7?, 372 
thienyl iol 
; 02 
ere 
Pig ee 
k24 |Khellin..... AA LONTYS NB) Aare cc Nets SERIO 260.24|(MeOH or w) |154-5 180— eat iigialee veveeees]| 8% |...) 6] B |...|MeOH 8, |B192, 236 
2000.05 i yh 
— |Kojic acid........|see 4-Pyrone, 5-hydroxy- 
2-hydroxymethyl- 
— |Kynurenic acid... |see 2-Quinoline carboxylic 
acid, 4-hydroxy- 
k25 |Kynurenine(/). 3-Anthranylylalanine. 208.21/1f, [a]p — 28.5 190d Sr esi uke le eione ante Amiens we fa eye il su siehl goe-a) Wel hati crise. cepa] Noe bo 
—COCH2CHCO2H 
| | (w) 
| —— Net 2 
| NH2 
— |Kynurine. . ..|see Quinoline, 4-hydroxy- 
| 
| 
| 


















































Je ee 


For explanations, symbols and abbreviations see beginning of table. ee 
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- Solubility 
Mol Crystalline = b 
No. Name Synonyms and Formula wt, [fT color and be a Density np =} Ref. 
* Ispecific rotation other 
al | eth] ace} bz 
solvents 
t + | 
Lactamide 
—|Lactamide....... see Propanoic acid 
2-hydroxy-, amide 
— |\Lactaric acid..... see Octadecanoic acid, 
6-oxo-* 
—|Lactic acid....... see Propanoic acid, 
2-hydroxy-* 
— |6-Lactic acid.....|see Propanoic acid, 
3-hydroxy-* 
ll |Lactide(d),....... iG 144.13|hyg nd (eth) 95 ThO AE See ae nee Serene s|s s |chls B19, 154 
Noe 
a. 
Not (al) arena eres = t-re)| ©6ENGOM. SECU re. escent «esis seca 144.13)|tel (al) 124 255787 0.862 oon TERR s | s |s | 8 |peth 6 B192, 176 
Vel Ones esate oe Bose LOLS CO) erst oH U eae ee eran 144.13|(eth)[a]p 281.6 [95 TOT ON es. elvis ents aPaaoks aust tonrace t piesa las tsb stare eatawed| ty Mr aeeceln eee B19, 154 
(bz, c=0.82) 
14 |Lactobionic acid. . SDE oe Ovni cup cores ie Sil ery aon Grant ete ee Meera ocho, dee hl eet 6] i aa 6 B31, 415 
COOH a 
HCOH ie 
HOCH fo) ce oO 
HC—— — ate 
IICOH a 
CH20H CH20H 
— |Lactobiose.......|see Lactose 
— |Lactoflavin.......|see Riboflavin 
15 |Lactose(a)........ Lactobiose. Milk sugar. S42:8 pw lalpiaaut)! 22028) «Pea. h x. Ale deme Ieee ec ell eva (oun coret| Mee et ee B31, 408 
—= +92.6 
HCOH ‘ie (w, c= 4.5) 
HCOH HCOH to +52.3 
fo) ° | (final) 
MOocH | nen 
HC | ai ° 
nc— a | 
H2coH H2COH 
16 |—(8).... yen : 342.31|[a]y (mut) 253 Brag | ee Ni col eat (eet ag eel B31, 408 
HOCH cH +34.2 
HCOH alc (5 min) to 56 
| (final) (w) 
HOCH C9) aie 
HC : | HOCH ° 
Co) | 
fe -! sii 
H2COH H2COH 
17 |—,monohydrate(a@).|CwH»On.H20. Seeld........ 360.32/rh {aly +83.5 201-2 d LSS oc. Men fet -|MeOH i |B31, 407 
(w, 10 min) chl i 
18 |Lanosterol . . |fsocholesterol. Zanosterol. 386.67 /nd (eth) A on eR ce OR als ere | (aa Aan sh| v ane i] acheeice 
CoHasO. 
19 |—,benzoate...... .|Isocholesterol benzoate. 490.78/pw or nd POIH6  Wascaetcateans BPN Re | cdocell wictall <:cne/cveea te onic eae eee 
Cus 5002. 
110 |Lanthionine(D). . |d-8,8-Thiodialanine. 208.24 \hex pl [a]p BOO=BE Via caw isle Gillete cit cele ood eocestame = ttalle:a@:  lklgsc ware 
HO.CCH(N YH2)28 R i 
[HO2CCH(N H2)CH}2 —8.0 (2.4N sores dil ac s 
NaOH) y 
111 |—(DL)...........|{HOzCCH(NH2)CH2)}:S . . .|208.24|/hex. pl. Bee AN Gta tip Nee Oba Sere y fail all's 9s. ence 
chars dilacs 
240 
112 |—(L). . . |(HO2>CCH(NH2)CH2}hS...... 208.24 hex pl lal" BOS BAe. Ure altios city dets ences = (Gal's: ie cevd cir 
+8.6 (2.4N | darkens dil’ ae's 
NaOH) 245 
113 |—(meso).......... (HOszCCH(NH2)CH2)}S. . . |208.24|hex pl (dil BOAT Ce iss ve. thee ences atts vat enero Daley = |Gikvalle p) Mk ache 
NH.OH) softens dil acs 
207 
114 |Lanthopine. .... .|C2sHsNOu.. «6... eee 379.46 pw BO © Bi oa totinacelevtertec eller 56 | 6 speblia- °° Wisconsin 











For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 























| 
Mol Crystalline a ; Solubility 
No. Name Synonyms and Formula a form, color and sa _ Density np + Ref. 
specific rotation 4 other 
w | al jeth/ace} bz 
ee + solvents | 
Lapachol 
BAUR NW OTGOR 155 2.5 has aeie, aiditeretar eto va, .|242.28)yve pr (eth or bz)/139.5- ijv'|s .| v4 lalk 8 E12, B 
: ¢ me! pl (aa or al) 140.5 aav 3083 
7 vs é 
O08 Piaaig 
5 i 3 CH2CH:C 
° CHa 
116 |—,6-hydroxy-..... Cheb uO;pGeell Sse tke Q5R.28ivewdu(bz.or W127 © Toll Zieh Mees cle om oon ernest SE Aye || pawl ete lsV-© jlo aire eens eet) LES 
= 3170 
117 |Lappaconitine ...|CxHuN2Oo............ .|600.71|hex pl (al) OSH  llettcneveste Seo nes cme. bees 
[a]p +27 (chl) 
118 | Laudanidine(d)... Sue 343.43|(MeOH) G45, | cca ceeerccl ete apactape os ate ta cvauch rol (evonel earl ail BGs tented eae ern ete B212, 184 
[ap +93.5 
« = Y—cur-—€ _ Y—ocus (chl, c=1) 
N 
\S 4 OH 
CH30 OCH; 
StH —(Oaitieacs es .|Tritopine. CzoH2sNOu. See 118.|343.43/hex pr (w-al) [184-5 = |... .....- 00.0.0... )0. 2.0 s | 6] 6 s |peth 6 B212, 183 
[aly —94.8 Mee 
(chl, c= 2) 
120 |Laudanine(dl)... .|C2HwNO........-.0-- 0505 Saseaive: wig (Gi GNGG—-2 Wee es nam tals d cc en i |jv'| 6 s |chls B212, 184 
or al-chl) 
121 |Laudanosine(d)...|Papaverine methyl ester. R5745ndkGpethnpr 189. se RB ee Sela esate stllchits B212, 184 
CuHuNOs. (al) [ 74-106 
al) [ap 
(al) 
122 |—(dl)......-. .|CuHauNOs....- -1357.45/nd (al) 1 WG SS Ae Wek) cn de Oe PR i |v*|s |s |s |chlv, B212, 185 
peth 6" 
PRUE ET( Nene saab ca pire Aon es br N RO) fae ceo mcmiencr -|357.45|er (al) BBO Neca aS canis | Scop chcytc yea ie wR ate airai llegar eof evanell tess eel (a cual Meee seeeea ane B212, 185 
[a]p— 105.4 
(al, c=3) 
— Lauramide....... see Dodecanoic acid, 
amide* 
124 Laureline... Cie 309.37|cubes (peth) 1 1 Bet i tet ote Ue. ak eet | [Ra HRS er 5|/s]s .|dil acs B27), 461 
{lp —99 
H3C ( | re) nf 
NNO NO CHE (abs al) 
| 
—=@ 
— |Lauric acid....... see Dodecanoic acid* 
— |Laurone......... see 1,2-Tricosanone* 
— |Laurophenone.. .|see 1-Dodecanone, 
1-phenyl- 
— |Lawsone......... see 1,4-Naphthoquinone, 
2-hydroxy-* 
— |Lawsone anilide. .|see 1,4-Naphthoquinone, 
2(phenylamino)-* 
125) |Pecrthsnis = -9.14.171- a(Dimyristoyl)lecithin. 697.98 [a] +7.0 PERG pe Mt eters See) nteraegeasl orm i |chl s Am 74, 
CH202C(CH2)12CH3 157 
CHO2C(CH2)12CH3 
we) 
CH20—P—OCH2CH2N* (CH3)a 
Se 
196 (Iredale ose). feet Taal 222.37\nd (al) [e]p+28|104-5 292760 0.90940 [1.466710 | 54 | v _Joos s E13, 5 
\A OH (chi) dsub with sub 
— |Lepidine......... see Quinoline, 4-methyl- 
— |p-Leucaniline see Methane, bis(4-di- 
N,N,N’,N'-tetra- | methyl-aminopheny]) 
methyl- (4-amino phenyl) *- 
— |Leucaurine......|see Methané, tris- 
(4-hydroxypheny!)-* 
— |Leucenol.........|see Mimosine 
127 |Leucic acid(D). . .|Leucinic acid. 132.16|nd (bz), pr SO: = CABRPMd oole as cals eee . |B32, 233 
(CHs)2>CHCH2CHOHCO2H (oath) [a2 
+10.7 
(w, c=5) 















































For explanations, symbols and abbreviations see beginning of table. 
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Solubility 


other 
solvents 


132.16 \pl(eth-peth) 77.0 | ne rol ate ina ecoceell ove [veal svc [bee leeee | erent B3?, 234 
162.16|ch [alp—9:230|81) |<AOON 1 nce treeless erat ina (lay Hiv | ace oe eee B3?, 233 







Crystalline 
form, color and 









Synonyms and Formula Density 














Leucic acid 
12S =<CD EL) ie eaters cstene (CHs);CHCH:CHOHCOgH. . 


129 |—(Z)..... 2-5-5... (CHs)rCHCH:;CHOHCOnH . . 



























































(al, p= 4.5) 
130 |Leucinamide(dl). .|a-Aminoisocaproamide. kiprie ) 8 ONMOG=7 Ae Acehoolli eect. ote oes P= Wes ce fade ome sfene see BA, 448 
(CHs)s;CHCH:CH(NH»)CONH: 
131 |Leucime(D)....... D-a-Aminoisocaproic acid. jisi.t8 If (al) [ap 293 Po ee eke Peon MEO ber a nc tne al ase el il Ba iaoe cutie, B4, 446 
(CH:):CHCH;CH(NH:)CO:H 410.34 prot 
132|—(DL) eee (CHs)xCHCH:CH(NH:)CO:H|131.18 If (w) 293-5 P2093 eV en, woe tee |e ee B4?, 870 
133) |—==(L) eee occas (CHs):;CHCH:CH(NH:)CO:H/131.18|hex pl [al% 293-5  |sub UQOS Ge Whaceke ee . B43, 859 
—10.42 (w, Aoi 
p= 22) br 
— |—,amide.......... see Leucinamide 
134 |—,N-acetyl-(dl). . .|(CHs);CHCH:CH(NHCOCHs)CO:H 161 ppc coy (areca kc eet et ape | evel Bulet cl ck lise ee ee B4, 451 
173.21\nd 
135 |—,N-benzoyl-(dl) . |(CHs) CHCH:CH (NHCOC+Hs)CO:H 137-47 e Oey eee en Sn ee s|s|a|...| 8 |chls B9, 253 
235.27 |nd ligi 
136 |—,N-glycyl-(dl)...|(CHs)*CHCH:CH(NHCOCH:NH:)CO:H 2491(134)) |e eee L180 | RIL eee v. auselaee als oa pea BAS 
|188.22lye mel 
house nesoanace (CHs)s;CHCH:CH(NHCOCH:NH:)CO:H py ee beer 9 jin See ts ae as Sete ee ed me Fo Bh Sar eee Am 74, 
188.22|. 2 3818 
[a]p —36.0 









see Indigo white 
H 285.40|ye nd TSB Ee hee Haetecocils seers CF eae ee eae eee Rete B27, 393 


“™~ 
pn any ft ys wears 
8 


see Glycine, N-leucyl-, 


— |Leuco indigo..... 
138 |Leucomethylene 
blue 





— |Leucylglycine.... 
139 |Levopimaric acid,|Methy] levopimarate. 316.49|(MeOH or eth) |57 166-904 1.03127 1.52328 |...) 8 |e ]...1... 


methy] ester CuH10.. [a]p — 190.4 
(al) 





MeOH s* /|B9?, 433 













— |Levulinaldehyde .|see Pentanal, 4-oxo-* 
Fructosin. Laevulin.  —f....... amor fa)— 52.1 1140-460 | Watikh sw. oh. cae ocean on ois] i 
Levulosin. (CeHi9Os)z 


see Pentanoic acid, 4-oxo-* 











— |Levulinic acid... . 









































— |Lewisite.......... see Ethene, l-chloro- 
2-dichloroarsino-* 

— |Limettin......... see Coumarin, 
5,7-dimethoxy- 

141 |Limonene(d)..... Citrene. Carvene. 136.23 {alp +125.6 — 96.6 1787 0.84027 LO27 ] 2} eal, Ohlone] s coecancacre OBS 
CioHie. 

Vy} LCiennnaoaea ary Dipentene. CioHis 196128 |Lachitaide nonce 170.3% |0.8402% |1.4743% |.../...]... Lb coal ge ae essen 

1431) sacdachteats CieHinteren deren tee cain 136.23|[a]p — 122.1 dele cine | A07O=7.8 [OO422 0 1D A7zO RS ace aol oe alee | one ee pees BS, 89 

(undil) 

144 |Linalool(d)....... Coriandrol. 154.24|[a]Jp+19.18 = |......... 198- 0.87004 1.4623" | 8 | | |...]...].......... Bl’, 2009 
CH::CHCOH(CH:s)CH:CH:CH:C(CHa): 

145 |—,acetate(l).......|Bergamol. Linalyl acetato. 196.20;—6.35 = f...seeres 22078 0.89517 LGA Ba) Oo ec hoadlaancecenus B2?, 153 
Licareol acetate. 
CisHwOs. See 144 

146 |—,formate........ Linalyl formate. VRGLDEN Aaa siete pisthunes cH baie mastasior? 100-1031 0.915% aOR a roca Nc, Call ambe te ecwcaraeel epetee rents 
Ci HisOs. See 144 1.457” 

147 |Linaloolene...... Dihydromyrcene. Ns DE ia wie stare era ro setarell labacs, v-avate are 165-8 0.76017 DSR) oil cal begrcailliseinil sree tote araonsnciare BL, 
CH1:CHCH(CHs)CH:CHrCH:C(CH )s 1020 

148 |Linamarin....... Acetonecyanohydrin- 247.25md (w, al or BAG ties sixtahe a cAI ya learns ek ie Ful, COE 8 lh. steers B31, 197 
A-d-gly copyranoside. 








For explanations, symbols and abbreviations see beginning of table. 
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A Solubility 
Mol Crystalline ne Ba 
No. Name Synonyms and Formula = * | form, color and oC val Density np Ref. 
* |specifie rotation other 
w | al |eth| ace} bz 
solvents 
| if 
Lindane 
—|Lindane.......... see Cyclohexane 
1,2,3,4,5,6-hexachloro- 
— |Linoleic acid..... see 9,12-Octadecadienoic 
acid* 
— |Linolenic acid... .|see 9,12,15-Octadecatrienoic 
acid* 
— |Linolenin........ see Glycerol, 1-mono- 
(9,12-octadecadienoate) 
149 |a-Lipoic acid..... 6,8-Epidithioctanoic acid*. 206.31|pa ye pl AT BD me Ulcseesivekaral csvset vecallea'esavabnvane 6 v |MeOH v |Am 76, 
Thiooctic acid. [als +96.7 AcOEt v 1270 
s—s 
\_ J—(cx:).con 
150 |Lithocholic acid. .|3(a)-Hydroxycholanic acid. |376.58|hex If (al), pr {184-6 =|... 0... Jew ec eee fees cease i |v* ORD 6. il ieeccromat 
CuH4oOs (aa) fal aa 8 
Cay lig i 
+32.14 (al) 
151 |Lithofellic acid...|CaHseOu.............200 00% BAO Dac sacuive aistatels 206 Chaat Pat Woniotrote! Paces Tp) | leas 2 leas | actual cap iataseroie ated | ee Ree 
152 |Lobelanidine..... 339.48/sc (al or eth) 150 RUIBERS | til areca ola a @tarenete | s | 6|/ viv i|Pyv B212, 136 
OH OH vac chl v 
| | 
€_S—cucm:— —CH2cH— 
N 
| 
H 
153 |Lobelanine.......|C2H»NO:2...............-. 385.45ind (peth.oreth) (90 9 cv ls we siedtiefesivee nas 6] vj]s]vJ|v |MeOH, B21?2, 394 
chl v 
154 Lobeline(dl)...... CRUSNOS. ., siinscaiceese ats 337.47|ye pl (eth), LO pall eve ete vevarersr cl] rey ceeecotar erereookrcon: Ball Walleye 8 |chls B212, 434 
pr (al) 
BGS) cai ars css aes] Coe sNO®. cheese cscs clea ese 337%47ind (alyethonbz)| 180-31 jl jrneeeel| ers ell atelei alee CERT ica kes fae peth 6 B212, 434 
hl 
[a]p — 42.85 oe 
(al, c=1) 
156 |Longifolene(d)....|CisHau....... 200-2022 0 ee ees 204.34|[a]p+36 =|... 0. 254-6700: |0.0984%) 11:405% |... fa aa|oa|ueol---|eecsate nee B5, 226 
150-1%6 
157 |Lophine.......... 2,4,5-Triphenylimidazole. 296.37\nd (al) 275 subs Plena ceil Saracen CY | eaeoll roo oamtal laotinsonc oo B232, 280 
Sige De N 
cots—l cots 
N 
| 
H 
—— WE OR CERI oes 0:5eiesaces see Ferron 
——I|Loretine. ~..<j.....-- see 5-Quinolonesulfonic 
acid, 8-hydroxy-7-iodo- i 
158 |Lucernice acid. .. .|\CsH«eO7....... Sec CRS S1S OZ amor falafo 12 ||| parrercicpelotel  otaeuaiar tera a:| atetsuounteusl|e leceteretene Bi | hi i]h Pp [ics velfl ecoucll «ice eleste.=ielel| oteyeaie mares 
159:|— triacetate... . <-|CasHszOi0- oes os cece nee sss 644.78 prismatic rods |297—9 fiance hee eae [dere atoll eiie were BF |v ed hea clhave rs ka-haseceregs etre cg eeraaeciats 
[a] +7.7 
— |Luleolin......... see Flavone, 
3’,4',5,7-tetrahydroxy- 
— |Luminal......... see Barbituric acid, 
5-ethyl-5-phenyl- 
160 |Luminol......... 5-Amino-2,3-dihydro-1,4- 177.17|ye nd BOOB is ol tresea.alccapevall sade ave cistel| oes ste ease EN ote eaal ace alk v B252, 389 
phthalazinedione. 3-Amino- (280) dil ac 6 
phthalhydrazide. aa s) 
H2N O 
ted 
NH 
OC 
NH 
I 
fo) 
161 |Lumisterol....... | ea | 396.66ind (ace-MceOH)|T1S | eee anctei|ieniie «is «> alllawfoverptesexa iene ouiente 8 -|aa 8 E14, 76 
eae {ap +191.5 
| 
oy ~ 
HO 
162 |Lumpanine(d)....|CisHaN20...........2.-+5. 248.37 nd [a]p +82.4 44 185-6°-8 |... 2... 1.54444 | s | viv ...|... chl v B242, 53 
lig v 
(w, c=3) 3 
NGS) (GD) iscesesctsvevcteve one CuHaNsOsciewiose ce ede na 248.37 \nd (peth) 98 QBS 418 ata lecei sus isl suevererererens Vall wolltwall sterslonens peth v B242, 55 
ch] v 
164 |Lupeol........... Lupenol. 2-Hydroxy-A%2.  |426.70/nd (alorace) (215 _—|......... 0.94574" |1.491028 | i | vs| v v |chl v El4s, 
li 1115 
lupene. CHO. [a] +27.2 1g V 
(chl) 

















For explanations, symbols and abbreviations see beginning of table. 
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Solubilit: 
Mol Crystalline He b Ome x 
No. Name Synonyms and Formula ia * | form, color and an a Density np Ref. 
* |specific rotation el eailethllaeel be other 
solvents 
eee lle = a 
Lupetidine 
— |Lupetidine....... see Piperidine, dimethyl- 
165 |Lupinine(/)....... Citi NOd sigs ores sense ve + (LOR 26irh [aly — 19 68.5-9.2 (269-70 |. ow... cs lenwmese Soles ae Ss snc mateOne 6 B212, 28 
166 |—,hydrochloride.. .|CioHigNO.HCI............. 205.74|pr (aq al) 74s a ees gall ae She eed A nes S|) .:8i | SARE SEL aealem sew cee eto 
{a]p —14 (w) 
167 |—,des-N-methyl-...|/S_omon 1:93:09 eee MAE coc EGS a UM CO PM il ere in (Neer lee el. <2 eee B212, 27 
—CH2CH2CH :CH2 
N 
| 
CH3 
— |Lupulic acid. ... .|see Humulon 
168 |Lupulone........ 8-Bitter acid. 6-Lupulinic 414.57|pr (al) 92-4 eR eit [ee Bel Byahs o res LidleS Macedo tied. = ipeth. © B72, 852 
acid. CosHssOu. hexane s 
—|Lutein........... see Xanthophyll 
— |Lutidine......... see Pyridine, dimethyl- 
— |Luxitol...........|/see Arabitol 
169 |Lycaconitine.....|CasHasN2Ow.................|668.76lamor [a]p+31.5/111-14 |......... eee PERE ee hate ee o).8 | 8 |. «.)---tpeth, ele). .2....: 4 
170 |Lycomarasmine. . |HO»CCH2CH(CO:H)NHCOCH2NHCH(COsH)CH2NH, isa... . |. .......... sale’ a afo «| B= [iota Se OM icke alco faded Mee) eae en Pee 
277.23], 20 227-9d | dil alk v 
{alp — 48 (w) 
171 |Lycopene........ Lycopin. Neolycopene. 536.85|pr or nd jl ¢: |S Search sae etxee 2 eae eres ...| bs |...| va leh] vA B30, 81 
CaoHec. | 
172 |Lycorine(l)....... Amarylline. Narcissine. 287.32\pr (al or Py) 280 sub Oe Pee |. eich A a) ee Ne) ae Pe Po 'B27?, 547 
CisHiNOu. fa}? — 120 (al) 
173 |Lycoxanthin..... 552.85|purple or red br|168 AURA, eel |e! eee 5 aN ase | ESA MEU Oe eee CSe's: Wr eka ctace 
cna cu SK nd (CS3), | peth 6 
Se | | | i. (bz-peth) 
ee fete ss 7 
LOVES 
HO | 
— |Lysergamide..... see Ergine 
174 |Lysergic acid..... CisHisN202................|268.32IIf (w) [a]®+40 loasd —s'|j.......... Nts. cil parcie tee sec ete eS ee la AM eae bed 
(Py) | 
— |Lysidine.........|see A?-Imidazoline, | 
2-methyl- | | | | 
175 |Lysine(L)........ L-a,e-Diaminocaproic acid. 146.19\nd (w or dil al)|224—5 ay Hae SS Bay EAI8) es is amos cy | ie ns oe 
H2N(CH2)4CH(N H2)COoH lal? -+14.6 d | 
(w, e=6) i eee 
176 |—,dihydro- H2N(CH2)sCH(NH2)CO2H.2HCI (al-eth or aq 200-201" |nnteacewn rae eel 2 sca] HIS ade bos cllde onan B42, 857 
hlorid : 
chloride(L) 219.12 HC) {a} | 
| 
+15.29 (w) | 
177 |—,N%-benzoyl-(dl) |H2N (CH2z)sCH(NHCOCsHs) CO2H nd 235-49 SP Pe INT se SS olllgrerekeedrcn cf OWL IAMONS segs haan B92, 193 
250.30 | | | 
178 |—, N *-benzoyl-(dl) CeHsCON H(CH2)4CH (N H2) CO2H cr (w) 268 AST ren hes wee sh] i LY WR: cas: allecicia ak nes B92, 193 
250.30 botl 
179 |—,—(L) ... 2s CoHsCONH(CH2)sCH(NH2)CO2H If (w) [als 240d gives eas fice pga thal eee altel ea tne eee ee ee 
250.30) +20.1 
Malachite green 
— |Malachite green, |see Methane, bis(4-di- 
leuco- methylaminophenyl)- 
(pheny!)- | | 
ml |Malathion....... S(1,2-Dicarboxyethyl)-0, 330.36 ye-br 2.85 156-707 |1.23% |1.4985% | 6| s| s bi bl as eR Am 73, 
0-dimethyldithiophosphate. | | 557 
| 
| 
| 
| 
m2 |Maleic acid....... cis-Butenedioic acid*, 116.07| mel pr ES7—188 lh sencers- E600". |oaeroees v| v| s| v| 8|/consulfs | B22, 641 
HO.CCH:CHCO:H aa s | 
m3 |—,anhydride...... ie ee 98.06) nd (chl or eth) | 56 (52) 197-9 TT | ae Pecan Ronde OES lt SO eee oe 
idee aes dh lig 6 
m3! |—,diethyl ester... .|Ethyl maleate. OTSIS: Bec cticd 225 LOB AE Saas ¢ BP Esra er cial ccureycteos token ich eae 
C2:HsO.CCH:CHCO:C:Hs 105-6 
m3? |—,dimethyl ester.. .| Methyl maleate. ICED be gran spoon ake 205 11606 quieres sti Son | All Saracen Gemounaren) soonest 
CHs0O:CCHCHCO:CHs 102"7 
m4 |—,dipheny] ester... .|CsHsO2,CCH:CHCO2CsHs. .. .|268.26) If (lig) 73 CP La ied We rterain bo creck ene i] v| v] v]| vichlv B6, 156 





























For explanations, symbols and abbreviations see beginning of table. 
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Solubility 
Mol. Crystalline m.p. b.p. nD 
No. Name Synonyms and Formula wt. form,color and °C °C analy, other Rett 
specific rotation w | al jeth|ace| bz] solvents 
Maleic acid 
—/—,hydrazide....... see Pyridazine, 3,6-dioxo- 
1,2,3,6-tetrahydro- 
Poesy MUGS g Paes es Maleimide 97.07} pl (bz) 93 Sub? "th Alia cmv aalesoat Fe PT 8 ta Tos Pa WE ones S eve B21?,311 
ot Jeo 
N 
| 
H 
m6 |—,—,N-ethyl-,.... CebrNOs, (See M6. .506..0. 0. 125.12] (bz) CONTE) Blowers corte aontgsnrcynt of prea mt Ole Vi es? hl eae al ladarel laiadayaty Gees) | feavereanat ats 
m6! |—,—,N-phenyl-. . . .| Maleanil. CioH7NO2. See m6. .|173.16]yend (bz-lig) |90-1 MG ZI% | WON teeters ocornys)| Mewar sem 6 || B48 s |chl 8, CS2 6|B21, 400 
m6? |—,monoamide. . . . .| Maleamic acid 115.09}pl PO2=8 7) ase ese callie een. macs VRS) Vc lla San Heraer cee ce eae eee nee 
HOeCCH:CHCONH2? 
m63 |—,bromo-........ HOsCCH:CBrCOoH........./194.98}nd or pr 128 Cs I | a ava, | Soh ah a a fal ik leh (CRORE Eoeen Opraenert aise| NL ge near Se 
(138-41) 
m6*|—,chlore......... HOsCCHsCGCICOsH. ois. 150.52|pr (eth-chl) C0) Ee, | ees MAPA hy: Aeceren illest en eee shilviv 6 |chld, pethi]........ 
(114) aas 
m7 |—,—, diethyl ester. .|C:HsO2xCCH:CClCOsC2Hs... .|206.63}...........000 [ens crecee 2356d 1.17470 BA iat Wis il heetves| Price] eres Lecroasae eee B2?,646 
12518 
m8 |—,—,dimethyl ester |CH302CCH:CCICO2CH3..... ATSLGS SMM none Phebe ok 106.5% 1.2776 |... 2. el Ih al eae FPR Rae op gineaecnns B22, 646 
m9 |—,dichloro-...... HOsCCCICCICOsH. | o. os. a4 (284.97 na igror eth) 219-20 Wea eearlla ge ee tien | a Rete Weare [ers i |chl,CSei |B2, 753 
m10 |—,dihydroxy-. ...|HO2xCCOH:COHCO2H..... ./148.08}amor 156) 9 nce ceed hen |Ghas alee ORS Mo ...|MeOH 6 |B3?, 346 
ml11 |—,dimethyl-, Pyrocinchonie anhydride. 126.11 |rh 96 223 WOO MW oecrancne oe ew sie acetate, B17?, 450 
anhydride CeHeOs. See m3 1052 
m12|—,methyl-....... Citraconic acid. 130.10)tel pr or pl 9223 aan eee OUT an || beste Acer Vv 6 6 |chl 6 B22, 652 
HO2CCH:C(CHs3) COoH (eth-bz), nd CSai 
(eth-lig) 
m13 |—,—,anhydride. . . .|Citraconic anhydride. AAD OS | oye nis ate 7-8 213-4 1.246916 |1.471021 Nal eal hag illo’ hace B17?, 448 
CsH4O3. See m3 99-100 
m14 |—,—,diethyl ester. .|Diethy! citraconate, USSG 224 reser one tare. Oa hehe eens 230.3 1.04017) 1.444220 s|s jaa s B2?, 653 
C2Hs02CCH:C(CH3) CO2C2Hs 12020 
m15 |—,—,dimethyl ester |Dimethyl citraconate. MES IG ioe cen a cteenterl myewige chan 210.5 TNS) bil Ve || <Eell asp lei ll cnc |lelladadeans : B2?, 653 
CH3:02CCH:CH(CH3)CO2CH3 94-511 
m16 |—,phenyl-,....... CipHeOz. See M3... .. 0.05.05 174.16}ye nd (CS) ETG=ZO Bilary coc eae sell cease cota aa 1s ../ehl s, CS2 6/B172, 481 
ml16!|d-Malic acid..... Hydroxysucciniec acid 134.09}col. cryst., 98-99 GECH pW Whteras nacelle aaa Vall val} 0 .|MeOH B32, 275 
anhydride HOzCCHOHCH2CO2H {alp +2.92 
(MeOH) 
lal} +3.3 
(H20, p = 4) 
m162/dl-Malic acid... .|Hydroxysuccinic acid 134.09] col. cryst. 130 dec. De. Olea 14.5%6 B32, 289 
HO2CCHOHCH2CQoH 1.601 AUS IS ILY, 8 Eievs | ev RO eine B33, 918 
(vac.) 
m163 |I-Malic acid..... Hydroxysuccinic acid........|134.09}col. need., 100-103 |dec. M5O5S* | | aR SARee Vy 259) Sa tl eal ete (ees he Bo, B3?, 276 
HO2z2CCHOHCH2CO2oH (acet. + 3620 B33, 909 
CHCl3) lal} 
—2.3 (H20, 
p =7) 
— |Malonaldehydic |sce Propanoic acid, 3-oxo-* 
acid 
— |Malonanilic acid | see Malonic acid, mono- 
amide, V-phenyl- 
m17 |Malonic acid... .|Propanedioic acid*. 104.06|tre 135.6 (cle Bir ae li, Sete |e 2: al vislis Py v B22, 516 
CH2(CO2H)2 5 sub 
m19 |—,diamide......... Malonamide. CsHe6N2O2...... 102.09} mel st pr (w), TZOMSE) 8c. ose l ber apts sted |g ieee ones BOM IC ET 0a areal Gaeartay te, sat B22, 530 
unst tetr 
m21 |—,—,N,N-diphenyl-| Malonanilide. 254.29|nd (al) DOS Bie el lhe ve rtetarirte! | Ratosagese|| (esersie most: Lave | Vp | ae yeee B12?, 167 
CH2(CONHCcHs5)2 
m22 |—,dibutyl ester... .|Dibutyl malonate. SOTA ic pinchaaveoes oad -83 251-2 0.98561) |1.426220 aas B22, 528 
CH2(CO2zCH2CH2CH2CHs3)2 13714 
m22!|—,dichloride....... Malonyl chloride, CH2(COC1)2|140.95|..............{......005 5827 1.4486" /1.462'8 | a’|as]  s|. .|AcoBts |B22, 529 
































For explanations, symbols and abbreviations see beginning of table. 
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Fi Solubility 
Mol Crystalline x b 
No. Name Synonyms and Formula a * | form, color and oe EG Density np Ref. 
. . . hi 
specific rotation wriValllethiaeel be cots 
f 
Malonic acid s 
m23 |—,diethy] ester... ./Ethy] malonate. Malonic LOOT | i Mee hatececaee — 50 199 1.05504 |1.41432 | 6 | o] o chl 8 B22, 524 
ester. CH2(CO2C2Hs)2 aas 
m24 |—,methyl diester... /Methyl malonate. EO AO ees aid gale a rene —80 183 T5444) || 124140200 7871 eet | eer eee eels eco B2?, 522 
CH2(CO2CHs)2 
m25 |—,dinitrile........ Malononitrile. Methylene GOVOG) ic enierareahererc sts 30-1 218-9 1.0494" 1.41464 | s| viv s |chls B22, 535 
cyanide. Dicyanomethane. aas 
CH2(CN)2 
m26 |—,dipropy] ester.. .|Propy! malonate. 1W8Si23iglass Ee ene 229 1.00884. 11420872 ileal bieralinepalioieus sos ei oaeteiarere B2?, 528 
CH2(CO2C H2C H2CHs)2 
m27 |—,monoamide, N- |Malonanilic acid. 179.18} (al) 31=—2die pee. 2 eee ace ess (oh) ETN TL eee it oo cee B121, 208 
phenyl- CeHsN HCOCH2CO2H 
m28 |—,monoamide Cyanoacetamide. 84.08}pl AIS (124) | hesteadoretarclateetare cer stternceeteenre rhe) (ay ees A eal Miers B22, 534 
mononitrile He2NCOCH2CN 
m29 |—,—,N-phenyl-.. . . |a-Cyanoacetanilide. 160.18|nd (al) EOO=200" ‘Ill cavon epics to. stae ae hee eee Bolas ous: tered se | ete ores ewe B122, 167 
CsHsNHCOCH2CN 
m30 |—,monochloride Carbethoxyacety] chloride.  |150.56),........0.:cee|recvcrrss 170-800. aire... 1.0 «Abeassr ancy dj|jdjv . |B22, 529 
monoethyl ester CICOCH2CO:2C2Hs 75-7 
m31 |—,monochloride CICOCH:CO:CHs....2--1.->- VEG .BAN ence eho teskorsbemel terrier e. 6.2 0.39 BD) hte a cacuteine seer dali |retese 4s ceeeete eee B21, 252 
monomethy] ester 
m32 |—,monoethyl ester |Ethyl cyanoacetate. LAS SID teeter he eke ets —22.5 206 10034. (L479 Tf eo endemic eryee eer B2?, 531 
mononitrile NCCH:2CO:2C2Hs ggis 
m33 |—,monoethyl ester |C4Hi0N2.2HO2zCCH2CO2C2Hs |350.38).............. PAA. PREIS See ME sinc syecsceille wa eam Veh Wai Bese ilis-4 ies creat ate ce C28, 
piperazinium salt 1704 
m34 |—,monomethyl Methyl cyanoacetate. DOOD |e cat eivcsrat sfeueiehoreae — 22.5 200 LIZB ea. ee BPX GED. Sh avalovm lorie aioters B22, 530 
ester mononitrile NCCH:2CO2CHs3 115% 
m35 |—,mononitrile..... Cyanoacetic acid. 85.06/dlq dimorphic |70 10S RP TS ee os ee es) Se -|ehl 5 B22, 530 
NCCH:2CO2:H cr (66) aa 6 
m36 |— ,piperazinium C4HoNe-CHs(CO2H)2.2....2.-5.-|19O:20I eo po ie eee as ESNG hice ceics besa Secs Sees ro || ee 1 A RE dire aaa C28, 
salt 1704 
m37 |—,acetamido-, CHsCONHCH(CO:2C2Hs):. . . .|217.22) (al) 95 S520 1 Ob obec. <creteteae Bel Re wo alate rsilin od Ieee ot aia B42, 891 
diethyl! ester 
m38 |—,acetyl-, diethyl|CHsCOCH(CO:C2Hb)2..... +: 02:21 an gree eich eee 240 11.08344 |1.437426 Na:CO;:s |B3*, 485 
ester 12017 
m39 |—,allyl-.......... 3-Butene-1,1-dicarboxylic 144.13}tel (eth) 105 SLBA il ctaleiaraectierereie a min a) ein hes vanes B22, 658 
acid*, 
CH2:CHCH2CH(CO2H)2 
m40 |—,—,diethyl ester. . |}CH2:CHCH2CH(CO2C2Hs)2.. .|200.24|......... 0.0. Jee cece eee 222-3 1.0148 fink. Rs BORN MA WEN ahs Slave cillsirerciciateyayeras B22, 658 
938 
m41 |—,amino-, H2NCH(CO2H)2.H20....... .|137.09)/pr (w+1) TOO” WA Se SE ace oe eee ee SR CB AAS /o, oils A ccaibosals EUR B42, 890 
monohydrate 
m42 |—,—,diethyl ester. .|H2NCH(CO2C2Hs)2..........|175.19]. 0.0.6... 0000. 122-316 {1.100 {1.43538 | y | v | v lig i B42, 890 
m43 |—,benzoyl- Ethyl benzamidomalonate. 279.30\nd (peth) GIs OCT ak... doar alone meee cede peth 6 B92, 185 
amino-, diethyl CeHsCON HCH (CO2C2Hs)2 
ester 
m44 |—,benzyl-........|CeHsCH2CH(COzH)2........ 194.19|)pr (bz, eth, EZ lev atSosinte users iereearte atelal fees acetate viviv 5 dl ESCEOC ee B92, 619 
chl-peth) 
m45 |—,—,diamide..... . CoHsCH2CH(CONH)2)2....... 192.22|nd (al) BOs Wr Cll ecacpent A lereRore i sar Ice toe CWB FG We Sear RS SRS io B9, 869 
sh 
146 |—,—,diethyl ester. .|CeHsCH2CH(CO2C2Hs)2..... .|250.380].......00 cece elec eeeaeee 300 1.0750, LAS TQ 2] MOSS a ellis wills + Pere B92, 620 
16912 
m47 |—,—,dinitrile...... Benzylmalononitrile. 156.19)pl (al), nd (w or|91 DFA Me deks sean wile ces s/s s |AcOEts |B9, 870 
CeHsCH2CH(CN)2 lig) lig 6 
m48 |—,benzyl- Benzyltartronic acid. 210.19) pr TAT NOS 2. Tl oe re eae | (Le (oy eee (Cas (Chee eRe hoe B10, 515 
(hydroxy)- CoeHsC HeCOH (CO2H)2 
m49 |—,benzylidene-.. .|CoHsCH:C(CO2H)2.......... {192.17|pr (w) 5 ice a NR Rr ee ea | ee 6|}s]6]s |] 6 |AcOEts |B92, 638 
sh CS:, chl 6 
m50 |—,—,diethy] ester. . |CeHeCH:C(CO:C2Hs)2...... ./248.28].............. 32(27) — |308-128d |1.10457 [1.5389 | i | s s joss B92, 639 
180" 
m51 |—,—,monoethyl] Ethyl a-cyanocinnamate. 201.23/nd 48(51) VSR il: en ee ee ee Wao: tes v Ichls B92, 640 
ester mononitrile Ethyl benzalcyanoacetate. sh aa v 
CoeHsCH:C(CN)CO2C2Hs 
m52 |—,—,mononitrile.. .|Benzaleyanoacetic acid. 173.17) (al) SO 7 Ae lines lees acct el cee s)|...]...]...]dil NHss |B92, 639 
a-Cyanocinnamic acid, 
CsHsCH:C(CN)COoH 
m53 |—,bromo-........|/BrCH(CO2H)2............05 182.96/nd (eth), pl LIS. i Aes Classe Lomeee Vall Rabe levers leseteel ickenete elecarats B22, 538 
’ (ace-bz) 
Fa a arr ar a ee a I eM 


For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline a b Solubility 
No. Name Synonyms and Formula Bee form, color and v4 ae Density np Ref. 
* |specific rotation other 
w | al |eth| ace} bz 
solvents 
: | = ++ 
Malonie acid | 
m54 |—,—,diethy] ester..|BrCH(CO2C2Hs)2.........-. BSOO7INRaR Se acne cune —54 233-6dliy /1;4022". |) antec Sy Aieousle'eou | Deh li.ccalhscaseeo okey B22, 538 
121-516 
m55 |—,butyl-.........|1,1-Pentanedicarboxylic 160.17)pr (w) OB=102) Nv hice abil eee sabbcke eines vislsa . |B22, 588 
acid.* 
CHa(CH2)sCH(CO2H):2 
m56 |—,—, diethyl ester. .|CHa(CH2)aCH(CO2C2Hs)2. .. ./216.28]....... 0.0.00 cle e eee eee 285-40 ee laws: caus lls apeeoentelborl Va 2a oC eG Soe ta ee B22, 588 
12212 
m57 |—,—,monoethyl Ethyl a-cyanocaproate. WOO 22m labret, anei 230-3734 0.95374 1.424225 8 8 . |B22, 588 
ester mononitrile CHa(CH2)sCH(CN)(CO2C2Hs) 108-99 
m58 |—,sec-butyl-, CHiCBsCH(CHy)CH(CO:CiMs)s) lances secs cn diem neue ans 245-50 0.9885 | 1.4248 Liyi|bewa liv: . |B22, 590 
diethyl ester 216.28 
m59 |—,chloro-........ GIGHCO OLEH erseonin y stncun tin 138.51|pr 133 | Wessdbac stein aetaaterens 4 Fal It aa hac ate a Serer lueneeerrecie tc B22, 537 
m60 |—,—,diethyl ester. .| Ethyl chloromalonate. LOS GOs ee cb awiate ares .|222-3 1.20407 1.432720 | i | © | « chl « B22, 537 
CICH (CO2C2Hs)2 1108 
m61 |—,(3-chloro- CICH2CH2C H:CH(CO2C2H ps) |236.70) 5... a eee lee eee ee WEST U Ne a shacetael|fece reve ceiezohs Oar Se fli chl s B21, 278 
propyl)-, diethyl 
ester 
m62 —,cinnamyli- Cinnamalmalonic acid. 218.21\dk ye nd BIDd | sated He eet conel lection cess DLS” | eeaiell yore chl 8 B92, 649 
dene-, (trans) CsHsCH:CHCH:C(CO2H)2 AcOEt 8 
m63 —,l-cyclo- 1-Cyclohexenylcyanoacetic 165.19)nd (bz) TOG 1 ON acc nssetarencdltccneatsrefacel lepers, cnet UH larartell Sots: lhe teue Bal tencenles oyertiete B92, 560 
hexenyl-, mono- acid vi" 
nitrile ¢_ S—cx(ew)com 
m64 —,cyclohexyl-, ZA DED hasta cat's gees vw tele <P sige lbs bet ssn -cerettes 163-520 1.028119 |1.4478% | i | 8 |...]... .|03 8 B92, 526 
diethyl ester ¢ cx (Co2c2Hs)2 
Goh 2 cvclopentenel |e DIB COTIL eRe tose, cll the coke 14116 1.0507” |1.4536% |...|...|...]... . B92, 559 
| lyl-, diethyl ester | >—cx(coscets)2 
20 
m66 |—,cyclopentyli- at : PPD ANE: Bie bic eon Scenic all eee GROG 140” POG616 4) 9 | LeE7 2420 rar Patn'e||(nrsce:|feeabes| parcel aeetave ver mobare B92, 559 
dene-, diethyl ester » eer craes 
m67 |—,dibenzyl-, (CeHsCH2)2C (CO2C2Hs)2.... . 340:19| haar 14 234=6%8 | TO03 Saal ee Pia bari) ee alle he hate B91, 408 
diethyl ester 
m68 —,dibromo- Bri (CO:@2Hs)2)- <2 ae SUN AC Yio Wan ce eSevaisel & ocmenate ODE ne oth aullaaseaee © . |B22, 539 
diethyl ester 15428 
m69 —,dibutyl-, (CHs@ eC He ta) 2@ (CO2CoE bys ey TN cade ttarsyepsis se Fell levers) sroyrieue ETAL, Wi? beni potvon ood Nalin Chl saaliese [tense cays B22, 614 
diethy] ester 272.39 
m70 —,diethyl-....... 3,3-Pentanedicarboxylic 160.17|pr (wor bz) =‘ |125 ds. bee shells eae vivjyv 3 |chl 5 B22, 593 
acid*. (C2Hs)2C(CO2H)2 
m71 |—,—,diethyl ester. . |(C2Hs)2C(CO2C2Hs)2......... CRMOT Nh an ase a sabes GRAPE AAOn 230 OlO917 ie |1e425917| pe eo) loom | | eee B22, 593 
10012 
m72 |—,—,monoethyl — | (C2Hs)2C(CN)CO2C2Hs. .... - GOOD. 2 seavetire, steteusvmal ete idtovsisiarses Pp erate oul lneecaenrte es tenor weevee 5 foc PCa hel eo Hi aoe B22, 594 
ester mononitrile 100-115 
m73 |—,—,piperazinium |(C2Hs)2C(CO2H)2.CsHioN2... .|246.31|........2.00+- SOS a TG Aes tri tile Nan eee eRe res Bia aBe | Xen tO lesan ake rostsharate C28, 
salt 17048 
— |—,dihydroxy-....|see Malonic acid, oxo-, 
hydrate 
m74 |—,dimethyl-, (CHs)xC(COC2Hs)2.......-- FBS 23 Wap etias ahi stata 196-7 0.9910% |1.4105% | i | © | « . B22, 572 
diethyl ester 97-822 
m75 |—,(2,4-dinitro- NOD 326.25|pr [73 ReMi | Seite a Ec Bara ar ee Rater i |v' | va jalk s B9!, 378 
phenyl)-, diethyl] BE 
ester ow—€_Y—cn(corcatts)2 
m76 |—,(ethoxy- C2HsOCH:C(CO2C2Hs)2...... DA G02. akon Aer aeoOul> Gagucaes DTOER Tus | ae ase lis cece are ln) (at sal Nat al ese) (esr neo erate: B32, 300 
methylene)-, 165.519 
diethy] ester 
m77j\—ethyl-.........-- 1,1-Propanedicarboxylic 132.12|pr (w+1) 111 5anh || GOds 1 yeallcan sett waetaereene v|6]s]i|s |MeOHs /|B22, 569 
acid*. CHsCH2CH(COzH)2 AcOEt 8 
chl s 
m78 |—,—,diethy] ester. .|C2HsCH(CO2C2Hs)2......... SB al eee cavhcvepsasttte ehedene wiats aa 207-9 1.00439 ALTOS | RA dea eee B22, 570 
m79 |—,ethyl(iso- (CH3),CHC(G2Hs) (CO2C2Hs)21230:302 nies. viamieniemiciadia ses «6 VV ES RN ad Pe ae see Merce ica Le Bea ee lode cone Mea B2, 706 
propyl)-, diethyl 
ester 
m80 |—,ethyl(methyl)- |2,2-Butanedicarboxylic acid*. |146.14/pr or nd 1212 lee een osile sonata seein ls Sy Sia Selanne | ead acaasaye B22, 585 
C2HsC (CHa) (CO2H)2 
m81 |—,ethyl(phenyl)-,|CsHsC(C2Hs)(CO2C2Hs)2.... . ROAIGo) rere steele ati aa asia as 170" 1.0712 Rec tpinake BPO Netee bevsuetepauauente store B92, 630 


diethyl ester 
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For explanations, symbols and abbreviations see beginning of table. 
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z Solubility 
Mol Crystalline a b 
No. Name Synonyms and Formula a * | form, color and ae tes Density} np Ref. 
* specific rotation | al eenlave ibe other 
solvents 
— 4 
Malonic acid > 
m82 |—,ethylidene-, CHs3CH:C(CO2C2Hs)2........ S621 Mee ein aise eretetel es ctot ler Weis 115-817 1.0194, |1.430817 ra Let tal (een box | [ts aces B22, 654 
diethyl ester 
m83 |—,(formyl- Diethyl formamidomalonate. |203.19].... ......... 48-9 L7B—45k 7 Es See 8 . |B42, 891 
amino)-, diethyl | HCONHCH(CO2C:2Hs)2 
ester 
m84 |—,heptyl-........ 1,1-Octanedicarboxylic acid*. |202.25|pr (bz-peth) OG ss deo os RAR ee a7 | Pah Al Te [RAIS Secs ote B22, 610 
CH3(CH2)sCH(COzH)2 
m85 |—,hexadecyl-..... Cetylmalonic acid. 1,1-Hepta-|328.50|nd (lig), lf (aa) |119-22) J... eee few eee ee fees eee 6 v' |peth 6 B22, 627 
decanedicarboxylic acid*. aa vi 
CH3(CH2)16sCH(CO2H)2 lig s* 
m86 |—,—,diethy] ester. .|CHs(CH2)1sCH (CO2C2H_s)2... . |384.61]/amor 22 238-40 «led Balnds octabs gett. |. as loan eee B21, 299 
m87 |—,hexyl- diethyl |1,1-Heptanedicarboxylic acid. |244.32]..............)e.eceeeee 268-70 0.95565 |........ 8 os 8 B22, 604 
ester CHa(CH2)sC H (CO2C2Hs)2 
m88 |—,hydroxy-......|Tartronic acid. 120.06|pr (w+1) 156-8 ED eras oe taleiloscn oe rag UA aM Vesaep ence kegeacaarnce anes B3, 415 
HOCH (CO:2H)2 anh 
m89 |—,—,diethyl ester..}; HOCH (CO2C2Hs)2.......... aldo ty led esate Wer rc co, oeoleks —25 Reh) Wilareas's eRe hee eva cca 8 -|08 8 B31, 148 
121% 
190 |—,—,dimethyl ester HOCH (CO2CHs)2...........{148.11]nd (eth-peth or |53.4 L220 acetates pares s |v .|chl v, os s,|/B3?, 274 
MeOH) (44.5) peth 6 
m91 |—,(2-hydroxy- aS PIZ24ipaye: Wiss cents 19930 T.07350 | .d554 ccnsedhcakeetiic.|. ..) beberle B18?, 322 
cyclohexyl)- © lit 
lactone, monoethy]|< »—CHCO2C2H5 
ester 
m92 |—,hydroxy- a-Isomalic acid. VS 4, O9l Men temcm ecccsacers 142 BTOG 2 Ub aavag as Gieetereeienate 3d aa od eG (ee ee oss». B3, 440 
(methyl)- CHsCOH (CO2H)2 
m93 |—,isobutyl-..... .|(CHs)2»CHCH2CH(CO2H):.. . .}160.17| (bz) 108 (= he ey (care cers 5) leer 0d ba 28 Poe ee Parser se 2 B21, 284 
m94 |—,—,diethy] ester. . |(CH3)2CHCH2CH (CO2C2Hs)2. 1216.28]... ...... 0.0. fee ee ee eee 225 D2 OBSAT eT dea Bo lteee weds. debe aieseetae B2, 683 
m95 |—,isopropyl-, (CH3)2eCHCH(CO2C2Hs)2.... « 202225 crete ctevsten <tcigs| Trmesere ve teres 214 0.98503, |1.418 | Vides «Apo pemereciactaree B22, 586 
diethyl ester 
m96 |—,isopropylidene-|(CH3)2C :C(CO2H):......... .|144.12)(ace-chl) 170-1 ts gO Glad ee ieee ol [seca k 8 .jalk v, chli |B2!, 312 
m97 |—,—,diethy] ester. .|(CHs)2C:C(CO2C2Hs)2...... . |200.23)........... 00... 0- ee eee 175-8 1.0284 |1.448617 ta .|CCh s B22, 661 
140-12 
m98 |—,methyl-.......|1,1-Ethanedicarboxylic acid*. |118.09)nd (AcOEt-bz) |120-35d |......... 1) 455% cn pealeauats viv .|aa Vv B22, 562 
Isosuccinic acid. 
CH3CH(CO2H)2 
m99 |—,—.diethyl ester..|CHsCH(CO2C2Hs)2..........|174.20]. 0... cece ee eden ec eee 201 1.018; |1.413719 WH Toe be so se B22, 563 
m100 |—,—,dimethy] ester| Methyl isosuccinate. WAGONS i eracdmges cai: ceeh eee lave ae 178 1.09527 1.414420 i a ee (ee, bens B22, 562 
CHsCH(CO2CHs)2 
m101 |—,(3-methyl- Ethyl isoamylmalonate. 2S0S Lh. Pere alec cecaNstershaleialnes 240-2 (ol Weyae oars Sa lide state viv . |B22, 599 
butyl)-, diethyl (CH3)2CHCH2CH2CH (CO2C2Hs)2 130-215 
ester 
m102 |—,nitro-, mono-  |Cyanonitroacetamide. Ful- 129.08)pr (al) tT aie [sac eeiacac) Ncurtl ibe aPueap eee (Siew yA s | 6 i |chli B21, 258 
amide mononitrile | minuric acid. Isocyanuric lig i 
acid. NCCH(NO:2)CON H2 
m103 |—,octyl-.........{1,1-Nonanedicarboxylic acid*. |216.27/pr PS Sata nre pctew ila peter ais a bacerw en Sere s* |chl s* B22, 613 
CH3(CH2)iCH (CO2H)2 
m104 |—,oxo-, hydrate...|Mesoxalic acid. Dihydroxy- |186.06/dlq nd  «-_—_— fn cc cece fev cece eee leccuccec{eceeeucs a) lek bay Heat) I Gere eee. B32, 472 
malonic acid. 
(HO)2C(CO2H)2 
m105 |—,—,diethyl ester. .|Ethyl mesoxalate. 174.16 pa ye er ca.—30  |208-10220 1.1419" 1.41916 88 -|ehl s, B31, 267 
OC(CO2C2Hs)2 C8: i 
m106 |—,—,diethyl ester |Ethyl dihydroxy malonate. 192.17)\pl (bz) 57 Ga SOO! Jae.d ovatlperctreeerat s |v s |chls, lig 5 |B32, 474 
hydrate (110)2C (COeC2H.)2 CS2i 
m107 |—,—,diethyl ester, |Ethyl isonitrosomalonate. VSO LT Oteetesatitne nyc cs milidee weaie eon 17212 1 182"8 1.454418 .jos ©, alks |B32, 475 
oxime HON :C(CO2C2Hs)2 
m108 |—,pentyl-, diethyl |CHa(CH2)4CH(CO2C2Hs)2. .. .|280.81]. 00... eee cede eee ee eee LSE Gis Mee os aa 1.4253 Ui [ Wi" ]iane’eit sin’ ei] apes totes B22, 597 
ester 
m109 |—,(3-pentyl)-, Ethyl sec-amylmalonate. PLD ts tN ea ses ORME Or fe Cacra aemo res: BSORE Fo Ae crews 1.429420 Wil Warr tif ove ni eteserere nies cate B22, 599 
diethyl ester (C2Hs)2>CHCH(CO2C2Hs)2 85-622 
m111 |—,phenyl-, Comise (COM SEE)S =. «isa. aA eOOaee lite aera son n setae ae aes 2055d 1.09507 |1.497720 =p os ol en (Cacao eee B92, 615 
diethyl ester 170-24 
m112 |—,—,dimethy] ester|CeHsCH (CO2CHs)2........../208.21)..........005- 50(?) Here | IGS Rocio d (to chat chr s|s lig 5) B92, 615 
m113 |—,—,dinitrile...... CeHsCH(CN)2..............{142.16) (dil al) 70-1 ts y” oes aa ietewrareg acne ahh vj é lig 5 B92, 616 
yh 
m114 |—,—,monoethyl Ethyl phenylcyanoacetate. TERS ).5 sor Cera sate side ae Say 2756d 1 0917 a Cs os © B92, 615 
ester mononitrile CeHsCH(CN)CO2C2Hs 16520 
a ah | Ue, | LO | | 


For explanations, symbols and abbreviations see beginning of table. 
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a Grentalling . Solubility 
Name Synonyms and Formula oath * | form, color and Ge << Density np — Ref. 
* |specific rotation other 
w | al jeth/ace| bz 
le solvents 
Malonic acid i 
—,(phenyl- Ethyl anilinomalonate. 251.29] (al or lig) 2B” Big y'llenste Ware mba Ml tne ices co ouedl aesrnred ners Daley. |v v |CS2, chl v |B121, 271 
amino)-, diethyl | CsHsNHCH(CO2C:Hs)2 
ester 
— phthalimido-, os 305.29|pr (al) (6 ahem Preset tied Lacie userel Micra ee 6 |v'| 8s |v |v |chlv B211, 379 
diethyl ester —F C82 8 
i (Co2C2Hs)2 peth 6 
te) 
—,(4-phthali- Ps 361.50/nd (peth) AG 1 BP Peel icrareite eas: | Seyacraecare oil lare -acooavanel| Seale beavell aeece: [tats .|peth s* B21, 489 
midobutyl) <a" 
diethyl] ester \_N— (CH2) 4CH (CO202H5) 2 
I 
fe) 
—,propyl-........ 1,1-Butanedicarboxylic acid*. |146.15/pl (bz) 96 LS || 5 Scere] eee ey vis|s 6 |chl s B22, 581 
CHsCH2CH2CH(CO2H): 
—,—, diethyl ester. . |CHsCHsCH»CH(CO2C2H5)2.. .|202.25]........... 000 [ecee eee 222 019 800s¢ | aaee eras BEV Sve lan fe cer miseries B22, 582 
Maltobiose....... see Maltose 
oC ee See see 4-Pyrone, 3-hydroxy-2- 
methyl- 
a-Maltose, Glucose-4-a-glucosido. 342.30 (abs al) [a]p OOH 5 |r ore: cv asacstest tay ctenemesceecsl| oatansteceres BBP fe ea iatecell Sets haw ovapsounte alal| ea oem eats 
anhydrous Maltobiose. +140.7 
- (w, c=10) 
Lia ie 
HOCH:—C—cC—C—_c—ca@ HOCH2—C—C—C—C— CH 
Pee STS TIRSS | il 
H OHH OHH \ H H OH 
—,monohydrate... . |Ciz2H20u.H20. See m120..... 360.32/nd (w) [al W02=3 0 ew dae 1.640) heceotirat 5 fig joa tal IPR Dag Sey area] ccc ee B31?, 386 
+111.7 (ec =4) 
Malvidine Syringidine chloride. 300.76:rh pr (al-aq FECL S00) Wie Sieissosielfitareta a oeelfia-e execeserars 5/8 be COSS if a a bet eione 
chloride 6 +1w) 
cl OCH3 
hs v 
=~ Oia 
“7 —_ 0H NS 
| OCH; 
oH 
Mandelic acid... .|see Acetic acid, hydroxy- 
(phenyl)- 
[l-Mandelo- see Neoamyegdalin 
nitrile-8-gentio- 
bioside 
Mannitane....... 3,6(1,4)-Anhydro-D-mannitol.|164.16|pl. [e]p — 26.2 ire), Jlooddat sualoo odadeallnoooonon Week tf orelane od havaileerarst eters BL, 284 
0k on ae ise) B17?2, 235 
i Te 
oH H H | 
Mannite......... sce Mannitol 
Mannitol,(D)..... D-Mannite 182.17|rh nd or pr 168 29535 1.4897 {1.3330 | v | | i |...]... Py 5 B18, 2392 
1 7 i we [a}p — 0.208 
7a eb eB ae 
OH OHH H 
m= (AL) soars yates ohters fr a-Acritol. CeHuOc. See m124 |182.17|.............. TGS i ocrut asi eterarn ate elerensrarsier (St [ee tal Ieee ip cael nora loeesonoicn 4 B18, 2405 
2 0 ere ae L-Mannite. CeHuOc. See m124/182.17|nd Aes tel ig micie sire bois omichoranl (iaeoriosd WNL! lavereiahe a] eters MeOH 6 |B1, 2405 
—,hexanitrate..... Manexin. Nitranitol. Nitro- |452.16|nd [a]eis +46.8 112 120 exp rey See i|s]|s Tall OI B13, 2404 
POEs, CeHsNcOis. (CICH:CHLCl, 
ee c=0.33) 
—,1,4:3,6- see Isomannide 
dianhydro- 
Mannoheptose- H H OHOHH 210.19|nd (al). [elp SAB hi ereovrerws a ecenviei| cece ciel eroxca| Meeetstets ee SV NO ib sewell os ce'] arcce'| ecoksaere. cayerens B31, 361 
(d, a) eealite lepton (mut) +85 to 
HoCcH2—C— ‘CHO 
lh oi ao en | +68.6 
OH OHH H OH (w,c = 10) 
—(d, B), mono- — |C7HuOs.H20. See m128...... PRONE Se (ey IESE 7 ||aSaccaeu|peansces| poneacr Ya coe ese tote a  anerieerataed betel er eet 
hydrate +45.7 





a el 


For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 

















Solubility 
Mol Crystalline Ae b 
No. Name Synonyms and Formula ae form, color and aa sa Density np rf Ref. 
* Ispecific rotation other 
w | al sigs bz solvents 
4 aoe | 
Mannonic acid ; 
m132 |Mannonic acid, on to} 178 l4indOegsal): B51 ae Sele oc eee yaleate Sb a. as ees B18!, 407 
a-lactone(D) | { 1 pr (abs al) 
et Palaln (ack [el +51.8 (w) 
H H OH OH 
m133 |—,—(L) nen... 2.6. CoHiOc. See m132.......... 178, 14irhndifalp=—51B1b1 is. .cdcvcleepooes s |e eee 8 “EL eal accent [hos al enero at} B18, 193 
m134 |Mannose(D)......|Carubinose. Seminose. 180.16\nd or pr (al) TBO") © Giivcn eee 1.5399 sence vA) te fe MeOH 6 |B31, 284 
et a (a]p (mut) —17 
Lim eih eee to +14.6 
H H OH OH (w, p=3) 
m135 |—(DL)...........|CeHiOs. See m134.......... ISOM Gl heer ae ras ercct 132-3) ilo a.eoe eel Meee can eee ce Ease 5 See sBe minute acre 
m136|—(L)....'......../CeHi2Oc. See m134.......... 180-16) (al) [al Gut)eits2 need tac anne oleae eee eee a ( MeGE fol. os cone 
+14 to —14 
m137 |—,phenyl- Ci2HisN2Os. See m134....... 270.29 veupr (Ww), mds | /L99—2O0! bascen aaate & Nesbac'onsia ell ayacoste tes © BON asc. Bed Beall a ost eee B31, 290 
hydrazone(D)..... (al). [a]p (mut) sh 
+ 26.3 to +6.3 
wiley | Oars a akon ts GyatiieN2Op. See M184. 5 oon ees nasvas caren MO Weenie arearaya| scrote apdtesapal lege egal cpaala(| ay sunllecetell ei selene ste a. €or rs aye ieee ellie 
m139 |Mannosaccharic S 174.11|nd (w) [alp ADOde. — llhren ee sallisemoms onl erceraeiees Fal fil hacked | Pe Proce a B192, 266 
acid,y,y’-di- H H OH ai 
lactone(d) ial | +202 
erie ic ae 
ae | in «| 
ao 
ise C19) recon rige aac CsHeOc. See m139... .|174.11)nd (w or al) TS8=5/.  Nbruvadcacle soos andle aetearent | 85] A Pace SL A ads ache rare B192, 266 
rh 
[a]? — 202.5 ; 
m141 |Mannuronic 194.14|nd (al-eth) DZO—SO": -Psitescss.5: 5, <%=] ees pete etia eee BN Gl Bosal's Sekai ee ce ey ee 
OH OHH H 
acid(a) ie al [ay (nut) 
se) aah eae D 
H H OH OH TG to ~6 Cg) 
m142|—(8)............. CHiMOn geri dr ene Oe TAGES) Lele CHGS TOL waka calor mala ce teas =) (eb ees Pi Mee bernie [2-9 Sac 
(mut) —47.9 
to —23.9 (w) 
Sah Eeery nts aa tees bn See Coumarin, 7-ethoxy- 
4-methyl- 
— |Maretine.........|see Semicarbazide, 
1(3-tolyl)- 
— |Margaraldehyde. . |see Heptadecanal* 
— |Margaric acid see Heptadecanoic acid* 
m144 |Matrine.......... 248.37/|(4 forms) a: nd |a 76-7 Banbood |) Vines comic ene. a Laie v |CSev B24, 58 
< aN or pr, 8: orh B 87 oA chl v 
N i pr, y: liq, 6: 5 84 peth 6 
< ee : \ pr or lf (peth) 
4 10 
oO) [a]lp +31.9 (w) 
m145 |Meconie acid..... 3-Hydroxy-a-pyrone- 200.11}rh pl (w or dil |100 | Ape Shc cro crcl tte es 6|s]| 6) 65] s |MeOH 6 |B182,372 
2,6-dicarboxylic acid. HCl+3w), pr be 
CiH407. (con HCl+1w) 
m146 |Meconidine, .....|CaH2NOs.... 0... eee eee 353.42)ye amor BSA 7 Neonssieesaloabmsccdlinn myers Lfh.w eis eed epi] 5 all erotccnee omen) ee en penne 
m147 |Meconin......... 6,7-Dimethoxyphthalide. 194.19 nd (w) 102-3 1) EV oe |: 2 Ai | aoe s}isals s jchls B182, 62 
OCHs 
| ta) 
CHs3O— ye 
sl 
° 
m148 |Medicagenic acid. |28,38-Dihydroxy-A- 502.67|pr [a]+111 Se Aes 8 | pea Reeve, Pe een | Race VOU alles owed aatecre tat Am, 76 
oleanene-23,28-dioic acid. 2271 
CwHa0O6 
m149 |—,diacetate....... CasHwOs. See m148.......... 586.77|mel [a] +94 ZLORZT MN ate dae TeLOOsenk cements DATTCOE A Lallnct alive ails 6 sierare eters Am, 79 
5292 
mn 1'5O' | Neda ran hice ars ste) GORDI Ui gta aucletas a Oe soca BOD eID BF 8 © UND Se sacs a Ate Ahern med a axa Meera eee Ll eal e acs B32, 121 
m151 |Melamine........|/Cyanurotriamide. Cyanu- 126.12/mel pr (w) 354 sub 1.573! = |1.87220 SPT CE eralttste ailist-creets mee ore B262, 132 
ramide. 2,4,6-Triamino- yh 
1,3,5-triazine*., 
ws 
4 %\—nw2 
N 
Va 
H2N 
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For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline - b Solubility 
No. Name Synonyms and Formula A “| form, color and a a Density np ——7 - Ref. 
* |specific rotation other 
w | al |eth/ace] bz 
solvents 
| oes ip 
Melaniline 
— |Melaniline....... see Guanidine, 
1,3-diphenyl- 
m152 |Melene........... CsqhTen sterciete wigan Olah ine conte 420.81\nd (ace) 62-3 380 0.91285. 1.4228 | i | 5 | 54] OA! 6 tod Bl*, 885 
m153 |Melezitose....... Melizitose. 504.45] (w+2) [ele YS: Le: Va (PE tra PBGCS! OY cis [S| feat tts lonollpoc) terallocionooe5 OS B31, 466 
HoH +88 (w, om4)| (0h) 
3 c 
oem 1. ; 
° 
> Aas ° ai ir wa =a thas 
Fh aes tare ° _ 
as aaa are CH20H 
CH20H aT 
CH20H 
m154 |Melibiose(a)...... Ss SOlamor (anh)! ey geceie recess evaceeie sles leviat veessenietllenecate faa hair a SUINNR sae ae Awa Tree fx celovoce hace eae B31, 422 
Seon a (at 
HOCH2—C—c—c—c—c +145.8 
site aI to +141.6 
sr Oe (w, c=2) 
° 
OH OHH OHH | 
ee ea 
oa ie He 
H OHH | 
° 
m155 |—(8), dihydrate. . . |Glucose-6-a-galactoside. SoRaeimel (w-+-2) BG once peal tender] meee vA tsa P| bo" lace Ieee Saciane B31, 421 
0 
C12H20u.2H20 [alp (mut) 
+115.4 
to +129.5 
— |Melilotic acid. ...|see Propanoic acid, 
3(2-hydroxypheny]l)-* 
— |Melilotol......... see Coumarin, 3,4-dihydro- 
— |Melissic acid..... see Hentriacontanoic acid* 
— |Melitoxin........ see Dicoumarol 
— |Mellitene.....--.-. see Benzene, hexamethyl-* 
— |Mellitic acid. ....|see Benzenehexacarboxylic 
acid* 
— |Mellophanice acid. |see 1,2,3,4-Benzenetetra- 
carboxylic acid* 
— |Menadione...... .|see 1,4-Naphthoquinone, 
2-methyl-* 
m157 |p-Menthane(cis) . .| Hexahydro-p-cymene. VE Raed otcneiry Mapa sie S| ORE Te ae ce 168.5 0.80394 TFET 08 0 8 ova ee ee tenella career B5?, 26 
m158 |—(trans).........- Gone fae by a Coens Ue a aah sc oe cine || 3.00 Goode 169-70 0.7927 WeASOSFC Hl RT vail, “Val | ancet|lo ete |lcteremiarotetorere B52, 27 
— |Menthanone.....|see Menthone 
m159 |A?-p-Menthene(d) 138/26 lelet-115.G mee erie cin ots 168 0.8118; |1.452420 s|s Jaa s B52, 52 
(one form) <)> Candi) 
m160 |—(d) (one form). . . |CioHis. See m159............ 138.25|[a]p (mut)  |......... 167-8 0.80787 soi: ava Vee sea ta Ses. «8 Sal US avpseve reste ape aretha 
+29.6 to 
+54.4 
PWT! | CP anos oncge ae CwHis. See m159.........+5: TEIOTA Fe meAGEY Sone acme 168754 WME Teche lye |lbsd|bacieallodd|oucllesoavcneds B52, 53. 
m162|—(1)....:---..+-+- CiHis. See m159............ 138.25|[a]p —13.46 (al)]......... 167-8 0.811215 1.4511 vival eral a upoctee ec B5, 89 
— |A8(°)-p-Menthenol|see Isopulegol 
— |Menthenone..... see Piperitone 
— |Menthofuran..... see Coumarone, 
3,6-dimethyl- 
4,5,6,7-tetrahydro- 
m163 |Menthol(d)....... 3-p-Menthanol. Hexa- T5GS27 fal 4-48.38 (Aly ISS-4O) re ce sie sie ai|lns cere ie ae [lo oohstenoterell usec BU bilevasleens os 8 B6?, 49 
hydrothymol. 
HO 
yD 














For explanations, symbols and abbreviations see beginning of table. 
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|B, 35 


BT??, 41 
BT, 35 


B13?2, 521 


BL, 378 


B18?, 62 





Mol Crysteling m.p b.p. a ee 
No. Name Synonyms and Formula = form, color and iit OG Density np 
specific rotation oA leat eth ace ibe other 
solvents 
- + ——+ ete at 
Menthol - 
m164 |—(dl)............./CiwHwO. See m163..........{156.27)nd (peth) 35-6 216760 0.904;5 {1.4615 | i|vj|viv 08 V 
m165|—()....d:n+-s.-+ CwHwO. See m163.......... 156.27|nd (MeOH) —‘|42.5 216.47 0.890; 1.4602 | 3 | v | v .|chl v 
{alp — 48.92 im sai me 
(p = 9.06) 
m166 |—,3-methyl- Menthyl isovalerate. 240.39 [a}p — 64.02 Pray ats 1299 ODOT NL AARC FG Toco Peccgell ote cate ecencuanerete 
butanoate CisH28O2. See m163 (be: = 10) 
m167 |Menthone(d). :... . |d-3-p-Menthanone. 154.25 laje-fo9485 |h...--..- 204m  — o.ggsi® |o....... fd... 
C1oHisO. 
m168)|—(dl) cove. cece aes GOH eOpern oe caer ante ais Tek DAS ZB es predets ate stole ae Vole Is oe oeyaite 210.5 Cy te eee aa 5 §)/sis -jaa 8s 
m169 |—(l).. HFK: O12 5 0 reer: aoerree Spr Pcie 154.25|[a]p — 28.46 —6.6 209.67 0.89547 |1.44982 | 0 | @ | « 2 |CS2 0 
— |Mepheridine..... see 4-Piperidinecarboxylic 
acid, 1-methyl-4-phenyl-, 
ethyl ester 
— |Mesaconic acid...|see Fumaric acid, methyl- 
m170 |Mescaline........ Mezcaline. 3,4,5-Tri- DUN OF grate neste eres 35-6 See ee atdke 28 alae aed Bi) Build s |chls 
methoxy-8-phenethylamine. lig 6 
CuHi7NOs. 
— |Mesidine......... see Benzene, 2-amino- 
1,3,5-trimethyl-* 
— |Mesitaldehyde....|see Benzaldehyde, 
2,4,6-trimethyl- 
— |Mesitol.......... see Benzene, 2-hydroxy- 
1,3,5-trimethyl-* 
— |Mesitoic acid..... see Benzoic acid, 
2,4,6-trimethyl- 
— |Mesitylene....... see Benzene, 
1,3,5-trimethyl-* 
— |Mesitylenic acid. .|see Benzoic acid, 
3,5-dimethyl- 
— |Mesityl oxide..... see 3-Penten-2-one, 
4-methyl-* 
— |Mesorcinol.......|see Benzene, 2,4-dihydroxy- 
1,3,5-trimethyl-* 
— |Mesoxalic acid. ...|see Malonic acid, oxo- 
— |Mestilbol......... see 3-Hexene, 3(4-hydroxy- 
phenyl)4(4-methoxy- 
phenyl)-* 
— |Metacetaldehyde, |see Metaldehyde II 
(tetramer) 
m171 |Metacrolein...... 2,4,6-Triethenyl- 168.20)lf (al) 40 ht Jn MRCS es oe A hOB (Bde «|. '-0\] sees enced 
1,3,5-trioxane. oh 
CH :CH2 
WS 
cnsicu—C 10 
CH:CH?2 
— |Metahemipinic see Phthalic acid, 
acid 4,5-dimethoxy- 
m172 |Metaldehyde..... Metaacetaldehyde. (44.05)4-6 246.2 Pasa Wi cnccnboss us aee i | dh] |] i CS2i 
(C2HiO) 4-6 tetr nd or pr (al)| (sealed sub agi 
tube) 
m173 |Metaldehyde II... |Metacetaldehyde WG. 20) NE vist oe oo 47 (GUS | |S SARA) Pea om | oer -|08 8 
(tetramer). 
2 ene 
oO ° 
CHs | Pall fom 
m174 |Metamekonin. .. . |5,6-Dimethoxyphthalide. 194.12) (dil al) RGOAE 1 Maky eek ciel s ohiomistatenimcstmen i cl Sos Beas KOH v 
cH;0— (aa gh 
CH30— So. 
— |Metanilic acid. ...|see Benzenesulfonic acid, 
3-amino-* 
— |Methacrylic acid. |see Propenoic acid, 
2-methyl-* 
— |Methadone....... see 3-Heptanone, 
6-dimethylamino- 
- 4,4-diphenyl-* 


For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline b Solubility 
No. Name Synonyms and Formula “| form, color and Pass ee Density BD) ug Te eee) Ref 
ve, specific rotation 2 os other 
w | al jeth|ace} bz 
solvents 
Methanal 
— |Methanal*....... see Formaldehyde 
m175 |Methane*........ Carn ce sediments sna 16.04/\gas —182.48 |—161.49709/0.415-164},.,.....] 6 | 6] 6 ]...] s [MeOH 6 |B18, 1 
to 6 
m176 |—,amino-*....... Methylamine. CHsNH2...... 31.06\gas —93.5 —6.3760 |0.699- |........ || S| Oona eelen all rete faint 29 O46 
m177 |—,—,hydrochloride|CHsNH2.HCl.............- 67.52\dlq tetr ta (al) |227-8 SU Oak Bi caeerst v'-aceillo pxcuspenaent BN GGia lw ds lel. eliza CRO eb eE we eteices ny 
225-3015 chl i 
m178 |—,amino- Benzhydrylamine. 183.24 |hex pl 34 304763 1.06359 USBOGBA2 I Sih, clenched ec.r | sue meee B122, 768 
(diphenyl)-* (CeHs)2>CHN He 1768 
— |—,amino(2-furyl-|seeFuran, 
2(aminomethyl)- 
m180 |—,aminooxy-, O-Methylhydroxylamine 83.52|pr RSs fil Bee Bet everaille, ore catia siat ete naga Po P90 eee ete) Iraicers| eeePar) eee BL’, 275 
hydrochloride. hydrochloride. 
CH3:0NH2.HCl 
m181 |—,(2-amino- CisHioNs. See m312.......... 289.39} (al) 165 Revere see ats dh evan atas elaitall epemabensntasen SA BVO Aad 1 wilisitra Be ne diane B132, 150 
phenyl) bis-(4- 
aminophenyl)-* 
m182 |—,(3-amino- CisHioNs. See m312.......... Cree eluents (NO oo lh nod ozamlpoacidel (imme ane Te Salo lneal ese B13, 312 
phenyl) bis-(4- lig) 
aminophenyl)-* 
m183 |—,(3-amino- 3-Aminotritan. 259.34|/nd (eth) LQG PM lncrrecprete || -eeearersct al een Sar esis Sahl nace lisse oes B122,790 
phenyl)- CisHiiN. See m312 
diphenyl* 
m184 |—,(4-amino- 4-Aminotritan. 259.34|pr or If (eth, 84 CAA Sil en | eens) hee reanas Poles Saltash Sones B122, 790 
phenyl)- p-Benzhydrylaniline. lig) ta (peth) 
diphenyl-* CisHuN. See m312 
m185 |—,(3-amino- 3-Aminoditan. m-Benzyl- 183.24 (lig) AGM we Wine Ste nc cael eee Bee era |eenal | Gree as B12, 
phenyl)phenyl-* | aniline. CisHisN. See m271 1323 
m186 |—,(4-amino- 4-Aminoditan. p-Benzyl- 183.24|mel (lig) 34-5 300 1203855 Oneness Le vont Weelein alceeettrecs) B12, 
phenyl)phenyl-* | aniline. CisHisN. See m271 1323 
— |—,biphenylyl- see Biphenyl, benzyl- 
(phenyl) 
m187 |_—,bis(4-amino- 4,4’-Methylenebiscyclo- OBA te et ns hlenecaee seca 61 130.9 pw ite 1 SO UAZE Uae | nese Al ease [aba | ote [ia asteae eee kane Am 73, 
cyclohexyl)- hexylamine. (mix- 741 
(cis, cis) ture of 
aN So ae iso- 
2N a> CH CD NH2 ees 
m188 |—,—(cis, trans)... .|CisH2sN2. See m187......... DLOSTs eae ee 36-7 120:308)) 110:OG08 ili. 504625 mre feces eeaealetars | eel eee eee Am 73, 
741 
m189 |—,—(trans, trans). .|CysHssNo. See m187.......... On NG d lene semeen rere 64-5 713021000 eee 1503225 liege aon ellaael incl eel so eee Am 73, 
741 
m190 |—,bis(2-amino-4- |C)3;Hj:.N«O4. See m271....... 288.26)og pl (al) 77101 Fs Mi ler Ra RN 1 BET ot Marion tr PeeleVanl TO sam|| Oe laereye B13?, 113 
nitrophenyl)- lig 6 
m191 |—,bis(3-amino-4- |C,;Hi2NsOx. See m271....... 288.26\red nd (PhOH- |228-30 _|......... ee Ae | eee ...J i |.../...] i [PhNO2 s* |B132, 113 
nitropheny]l)- al) chl i 
m192 |—,bis(4-amino-  /|4,4’-Diaminoditan. 198.27|pl or nd (w), 92-3 tc a ee | ee Fey a ll an ree ih beet fs ee 
phenyl)-* CisHuNe2. See m271 pl (bz) 25718 
m193 |—,bis(4-amino- /|4,4’-Diaminotritan. 274.37|pr (bz or eth) |139-40 ee tala. a gyal wiy tas Fatt OF veal leer occa | Cols B132, 134 
phenyl)phenyl-* | CyyHisN2. See m312 lig s 
m194 |—,bis(3-earboxy- |5,5’-Methylenedisalicylic acid. |288-26|nd 243-4 seco Ae geaA aihseestas EME be haa eek SB NS Sl) Ol cmt cn ot ERO a een g) 
4-hydroxy- HO2C Co2H 
phenyl)-* SS a 
no—¢_Y—cur—¢_—on 
m195 |—,bis(5-chloro-2- |Dichlorophene. Dihydroxane. |269.13].............. Uy ey tc V2 lec] sel Po) eat A Mig ice Re eral [ey cramer 
hydroxydienyl-* | CisHi0ClO2. See m271 
m196 |—,bis(4-chloro- |Neotran. Oxythane. 69:18 eater tare onsen 85.8 SNRs cee eee eae ie alitcoetttee Sa eat calls. 2: c!| MRI aS eee 
phenoxy)-* a—€_Y—ocm0—¢_Y—a 
m197 |—,bis(4-dimethyl-|Ci7H2Nz. See m271......... 254.38|pl or ta (al, lig) |91-2 BOOd f. iiios tao nual sorte aces i | 6 |v.|...| v |CS:v B152, 434 
aminopheny]l)-* sh acs 
m198 |—,bis(4-dimethyl-|C2sHaN3. See m312........ . |345.49)(al) Tt ee |leceneen aac nate sere deems Gert Ar oi Oak ee lected [une Gear spstee B13, 314 
aminopheny]l) 
(aminophenyl)-* 
m198!|—,[2,4-bis(di- CosHxeN2. See m312.........|330.48|pl (peth) 129-3) Star obeenAlebes ac asl iyere ens LMS PPS ale wale [OSS B13, 273 
methylamino) 
phenyl] 
diphenyl-* 
m199 |—,bis(4-dimethyl-|CzsHsN20. See m312........ 346.48|nd (al) D728. Ul ee PM ce aac s|a...|...| v |lig 6 B132, 440 
aminopheny]l) wi 
(2-hydroxy- 
phenyl)-* 
m200 |—,bis(4-dimethyl-|C2sH2sN20. See m312........ SAG .48 (cba ac «vet HAG Alig Aeeeetes ah Paes ccexectcat inte ename eg SSO HS l/c cell's. 5 Ceenereeres B132, 440 
aminophenyl)- 
(3-hydroxy- 


For explanations, symbols and abbreviations see beginning of table. ree 
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; Solubility 
Mol Crystalline s ses 
No. Name Synonyms and Formula ed "| form, color and oe oC Density np if Ref. 
* Ispecific rotation = | AR GaN ele other 
solvents 
= 
Methane 7 
m201 |—,bis(4-dimethyl-|C2sH2sN2.0. See m312..... . |346.48| (al) 1 | (ee S| ae OE |W ot. op, Silvester alte lalics B132, 440 
aminophenyl)- lig 6 
(4-hydroxy- 
phenyl)-* 
m202 |—,bis(4-dimethyl-|Leucomalachite green. 380:48\nd Orutr(aly DZIMOD(G4)) eres ete «uals ckre ire kell cite cers Lee oy Vv |tov B132, 135 
aminopheny]) C2sH2sNe. See m312 lig 6 
phenyl- 
m203 |—,bis(2,4-dinitro-|2,2'4,4'-Tetranitroditan. 348.23\ye pr (aa) 173 i i 6 lalks B52, 503 
phenyl)-* CisHsNiOs. See m271 aa é 
m204 |—,bis(3-formyl-  |5,5’-Methylene- 256.26|pa ye (aa) TAO Wires secure wce al arsueets essa atsterecennee -laa sh B8, 436 
4-hydroxy- disalicylaldehyde. 
phenyl)- CisH12O4. See m271 
m205 |—.bis(2-hydroxy- |Gamophen. Hexachlorophen. |406.91|(bz) 164-5 + (|...... 8|s/8 wie Ke) Ole eee era 
3,5,6-trichloro- Hexosan. ch] s 
phenyl)-* CisHesClsOx. See m271 
m207 |—,bis(3-hydroxy- |m,m’-Methylenediphenol. 200.23\nd (dil aa) 102-3 siilviv 6 jaav B6, 995 
phenyl)-* CisHi2O2. See m271 lig 6 
m208 |—,bis(4-hydroxy- |p,p’-Methylenediphenol. 200.23|If or nd (w) 162 sub a7) 8 -lch], alk s |B6?, 964 
phenyl)-* CisHi2O2. See m271 CS: i 
m209 |—,bis(2-nitro- 2,2’-Dinitroditan. » |258.23|pl or nd (w) 159 Sil vy Te lig i B5, 595 
phenyl)-* CisHi0N204. See m271 
m210 |—,bis(3-nitro- 3,3’-Dinitroditan. 258.23\1f (aa) L755 8° | 20 v* laa yh B52, 503 
phenyl)-* CisHioN20s. See m271 
m211 |—,bis(4-nitro- 4,4’-Dinitroditan. 258.23/nd (bz) 183-5 riya les -| V* laa wh B5, 595 
phenyl)-* CisHioN20«. See m271 
— |—,bis(phenyl- see Carbodiimide, N,N’- 
imino)-* diphenyl- 
m212 |—,bis(trichloro- /|Cl:SiCH2SiCls.............. D2 Solent ey. 6410 Vv _|C50, 
silyl)- 9997 
m213 |—,bromo-*....... Methyl bromide. CHsBr..... ile ot anyone tenors —95 3.59 1.7325 1.423419 | 6 | © } -\chl, CS: © |B13, 1143 
m214 |—,bromochloro-* |CICH2Br................-..{129.40].......-...... — 86.5 69 1.99119 |1.4825 i Rese “198-8 . .  "\eaaaeeee 
m215 |—,bromochloro- |BrCCl(NO2)2............... SOG O persia aiiate Gas 9.2-9.3 75-618 2.03947 i 4793 |. | x .|B13, 115 
dinttros® | 
initro | 
| | 
m216 |—,bromochloro- |BrCHCIF.................- WAT ATi lac arsedtwrerac tied —115 |36. 1756 1.97714 |. ie | . |B13, 84 
fluoro-* 1a 
} 
m217 |—,bromodi- Br@H Ol mrsette ne sass 168-80| och ne . {89-90% |1.980;  |1.496420 | i | - [chi ©, os v/BI, 84 
chloro-* } ] 
m218 |—,bromodi- BrOH Ree ated eek et 130.93). ea eaen }1.5528 lal < |. _|B1s, 83 
fluoro-* | 
m219 |—,bromodi- BrCF2NO..................|159.94!bl gas ca. — 12760 131953, 
fluoronitroso-* 2072 
m220 |—,bromodiiodo-* |BrCHIz....................|846.75/ye (peth) 60 110% 4 a ..-|peth 5 Bl, 72 
m221 |—,bromo- Benzhydry) bromide. a- 247.13|tel (peth) 45 193265d |. dis lee _ B52, 502 
(diphenyl)-* Bromoditan. BrCH(CsHs)2 
m222 |—,bromofluoro-* .|BrCHoF...........0 6.00.0. URZ Ges Sad wats > . |18-20 a ea lls fear (5 s chl v BI’, 83 
m223 |—,bromoiodo-*.../BrCHvl....................|220.85]....... 138-417 /2.92617 /|1.6410% |... AS ys B13, 99 
m224 |—,bromonitro-*..|BrCH2NO:...... - |139.95)...... 148-50 v alk s Bl, 115 
m225 |—,bromotri- BrO Clic cabic swans mK RO) Ine cence: othe -21 104760 2.012, |1.50612% | i | ~ | © |B, 85 
chloro-* 
m226 |—,bromotri- 1330) eee .|148.93\gas = 6040 Joke cmarae enced bees .|chl v B18, 83 
fluoro-* — 59760 
m227 eporemetrt BrG(NOs)ehascneiews« . [229.95]. 17-8 FCS P| GRR ot | eee 3 |s Awe B13, 110 
nitro- 
m228 |—,chloro-*....... Methyl chloride. CHsCl.....| 50.49)gas —97 — 23.767 |0,9220 1.366179} s | 8 | © -jchl © aa ©|/B13, 36 
m229 bless CICHBr:...... AIDOSB loncrick coveicamaalkae octet reie 118-2078 [1.451% 1.548220 | i “los.8 B18, 87 
romo- 
m230 |—,chlorodi- CUO HIV se vs trate hve vdetee iad 86.48} gas —146-7 |—39.8 1.4909 -89 v _|B1s, 41 
fluoro-* 
m231 na ae ite mee CIC SON Oar wisleteicietend ss nin aia 1 O93 Oe See 25 || SR | RETO GA oie) calla ete .|J1953, 
nitro- 2075 
m232 |—,chlorodifluoro- |CICF2(NO)........... 115.48}bl gas . |oa, — 35760 J1953 
nitrosox®)  cciilecde oe @ 2 =) ti ee I ee ee Ah an ea alt |) ae 2075 
m233 |—,chlorodiiodo-*. |CICHI:....... i eT ee a 20007 |......., ohiee Bl, 72 
8890 
m234 |—,chlorodinitro-*|CICH(NOa)2) 000.6 cece s MVAOGO. oe cnc c ces csalha cece ees 34-618 1.612320 |1.4575 alk s B18, 115 
m235 |—,chloro- Benzhydryl chloride. a- 202.68)nd 20.5 17318 1.1398; {1.595920 _|B52, 500 
(diphenyl)-* Chloroditan. CICH (CeHs)2 (14) 
m237 |—,chlorofluoro-* |CICH2F...................] 68.48]gas (=O50e Wee eee eon ee Sule BL, 41 
a rl 


For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline 
No. Name Synonyms and Formula oo * | form, color and 
* Ispecific rotation 
iC 
Methane 
m238 |—,chloroiodo-*...|CICHal............... 0000 LUGLOSis sa nero naroaa 
m239 |—,chloronitro-*. .|CICH2NO2...............5. irae 
m239! |—, (4-chloro- 4-Chloroditan. Ci;HuCl. BOBOO erie hess is vientn.s 
phenyl)phenyl- | See m271 
m240 |—,chlorotri- CICBrang a. che Oey ead Mreneane 287.19\lf (eth) 
bromo-* 
m241 |—,chlorotri- LOL LES NA Sn SON ee NV SRE Er 104.46/gas 
fluoro-* 
m242 |—,chlorotri- CHO UNOa seam cece oslccacwin NB5L4B| 5 oe sc sinve avers 
nitro-* 
m243 |—,chloro(tri- Trityl chloride. CIC(CsHs)s.. .|278.78)nd or pr (bz- 
phenyl)-* peth) 
— |—,cyano-......... see Acetic acid, nitrile 
m243! |—,deuterotri- Chioroform-d. CDC... ....... |120-39).. we eee es 
chloro-* 
m244 |—,diazo-*........ Azimethylene. CH2N2.......| 42-04lye gas 
m245 |—,diazo- ROMPRES Risers iss cle-y.naTacarh 194.24|bl-red nd (peth) 
(diphenyl)-* 
— |—,dibenzoyl-..... see 1,3-Propanedione, 1,3- 
diphenyl-* 
m246 |—,dibromo-*..... Methylene bromide. CH2Brz. .|173.85).............- 
m247 |—,dibromodi- 12S SF SES ee EE 242.76|nd 
chloro-* 
m248 |—,dibromodi- aC Bora eer Ariss «pists estrone wie ROOiS3) tc crarmecae eines: 2 
fluoro-* 
m249 |—,dibromo- Brs@NO2) a2 se cote crore 263.84)nd 
dinitro-* 
m250 |—,dibromo- RCH Bre: 3h aieatotents oases TOL S4 MPA Fe Seo ue 
fluoro-* 
m251 |—,dibromoiodo-* |ICHBrm.................... 299.74|pl (peth) 
m252 |—,dichloro-*..... Methylene chloride. CH2Cls. .| 84.93].....-......-. 
m253 |—,dichlorodi- Breoms ClCH ocicsrovstscs stoves VEU) Us ets connec 
fluoro-* 
m254 |—,dichloro- GUC CN Op) acct cine, e cadtmeoa ete COE M34 reins ocean omy 
dinitro-* 
m255 |—,dichloro- Benzophenone dichloride. BYR A A cee geo e 
(diphenyl)-* (CeHs)2CCle 
m256 |\—,dichloro- hGH © CC) Ci ety Aira nic ane MOZ502| fae cates naive to 
fluoro-* 
m257 |—,dichloroiodo-*. |ICHChk............-.-..... 210.83). ...-.....2.-5 
m258 |—,dichloronitro-*|ClhCHNO:................. 129.93)..........+... 
m259 |—,difluoro-*...... Methylene fluoride. CH2F2...| 52-02]............-- 
m260 |—,(difluoro- Perfluoromethylamine. 121.01). ...........4. 
amino)trifluoro- | FsCNF2 
m261 |—,difluoroiodo-*..|ICHF:2..............6.0604. 177.92|......- +5000. 
m262 |—,di(2-furyl)-. .. . |2-Furfurylfuran. 148.15]. ........-.05 
U Jea—l J 
fo) ° 
m263 |—,diiodo-*....... Methylene iodide. CHolz..... 267.87|ye nd or if 
m264 |—,diiodofluoro-*..|FCHI2..........-.-.6. 0000s 285.84/pa ye 
m265 |—,[3(dimethyl- CosHoeNo. See*m271.......... 330.48](abs al) 
amino)-phenyl] 
(4(dimethyl- 
amino)- 
phenyl]-* 
m267 |—,di(1- Gighie CHa gche eine 268.36|pr or nd (al) 
naphthyl)- 














For explanations, symbols and abbreviations see beginning of table. 





































































Solubility 
Pp. b.p. ; 
en : ‘a Density DHS Ref. 
w | al |eth| ace] bz other 
| solvents 
eRe Ree 109760 2.4227) 1.582220 .|ehl v BL, 99 
liq HF 6 
Patacniie cer 122-3 MSAGBE slate crcte tornices| .lalk v J1953, 
(107) 2075 
7.5 298742 cL 247 || Nes etc eestor |S erate | Roce oe | all ee ae B52, 500 
55 158-9 LIE Al neeieetter i 8 BI, 91 
—181 =U S100 ca Re hctoan ll PR cacacc ate MRCH ete lag oll Me colle icles eee Bl, 42 
4.5 133-58d |1.6810, |1.4560 | 56] s8|s .|chl 8 Bl’, 116 
523 
112-3 SLOW @. 1\ Pe eae. eee i|sl|v v |chl, CCl v |B52, 615 
230-520 dh CS: v 
G42 ue heres ree | epee een eee LB fal cera atee cas eee oer BI, 63 
—145 = 03 a ee eer ae Cel RS Ml x oe) tc Sa ee B12, 650 
29-30 OXP: 7) lebvcwke wtelligcem sins amaylenere 8 o8 V B72, 358 
—52fr |97 2.4921 |1.54192 | 5 | @ | 0 | « _|B18, 85 
22 cael a5 2142 ce Pee i .los 8 B12, 88 
es HORE 24,5760 Et SAN coe acted | £3 ee Bie t6 
5.5 158d 24440 ¢||1-521520) | fie] cone nate cele B13, 115 
771 
aoe 64.9757 |2.4217 + |1.468520  Seebumet (BENSG 
22.5 91 aime Neat || ey ees | een Share peth s B13, 99 
(101-415) 
fr—97  |40-1 eet [Tee eeras |! e534) lo olleolaccosdaue BL, 13 
—155 vA! [ha (Se ee WAR Pa chcere Bo NES ASA Hy ai|scouc (aber eee Bl, 61 
fees 4620 1.61247 |1.4575 Ee IBIS, 105 
OPI 305d He2a5is- PA Ohad ee 8 Sallie se lee IEEE 
17216 
—135 9760 164269: |1-87249) Pini atleseleecinc uli as eee BI, 47 
FO ees 132760 2.392% {1.584020 grea gal lb BA Mine B13, 99 
Pera tpiarnis 107789 NEA ISERPCES| ee tae oe Reape store Pe eee AR SS 
2075 
rete 616s alten) ae)..| Servet ta lielasleS bebo ate WB 5o 
Sa =f fa enh eae a ae a vi veeee ss (51950, 
1966 
—122 ONG ee Real ae also dollanal deal biceleaanausce.> BI, 98 
BR ici 9422.5 1.1027 |1.5049 | i | 8 |s MeOHs_ |Am 55, 
3302 
6 18176d |3.32547 |1.75590 | 5 | 8 | 8 s |chls BL, 37 
106-77 
=34 100-176 |3.196922 |........ 8|s]s .|B18, 102 
CT all eee eat rel | t ie el | ie eo be 51 RO Ballet. |B nin | eens are B13, 274 
109 SONI oN pe esta neta a oe 6| 6|s B52, 650 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
































; Solubility 
Mol Crystalline ae ane ; 
No. Name Synonyms and Formula a “| form, color and oC oC Density np Ref 
* |specific rotation wl al lethlaeallbe other 
solvents 
Methane 8 8 ‘| 
m268 |—,di(2- Cul CHOnieei cr 268:36lndu(alloreth) |03. 9 iho Semi neers i| 6 7 ae B51, 360 
naphthyl)- 
m269 |—,dinitro-*...... GHGGN On) aieteccaneccunteipiotore eee 106.04|ye nd <-15 TOOOxi Re oases stalls ct ces TA AS le Ba he otal ves nea eens Bl, 115 
gr 
m270 |—,dinitro- (Cokis)sCGNOs)a: nana 258-23 \pli(dil-al)) lb. ele 1- ne (¢- tee VipeauaAar .| val v v |chl v B5, 596 
(diphenyl)-* 
m271 |—,diphenyl-*..... Ditan. 168.24|pr nd 26-7 265.6760 1.00607 1.57682 ties .|chl s B52, 498 
3. 2 23! 
4a¢_Y—cm— 4’ 
5 66 6’ 5! 
m272 |—,diphenyl(3- 3-Methyltritan. 258.36|pr (al or MeOH) 62 354706 rg ant Pree enc 5l\v v |chl v B5, 710 
tolyl)- CH; ee 
ZA lig s 
(cous)2cx—€ _Y 
m273 |—,di(a-pyrryl)-.. .|2,2’-Methylenedipyrrole. 146.19|lf or nd 73 VOS=782. 0 [cieecscevsecaletee ee tet i 8 s |lig s* B23, 167 
2,2’-Pyrromethane. 
U Jica UD 
N N 
| | 
H H 
m274 |—,disilano-...... 2-Carbatrisilane. Disilyl- 2G | aie teatiteete neha easteted Rees areire ln etait 14.7754 0.69796 UAVETE, [RR A cel stall expert C48, 
methane. CH2(SiHs)2 5080 
m275 |—,(di-4-tolyl)- 4,4’-Dimethyltritan. 272.39|nd (MeOH) 56 2S i2 ON, 3.3.4 coeur e <o ie te v |chl v B51, 352 
phenyl-* C8: v 
cu—C_Y—cu(cons)—¢_Y—om aa sligs 
m276 |—,fluoro-*........ Methyl fluoride. CHsF...... SA OS teeta at ete averse —141.8 —78.470 |0.8428-0|........ viviyv . |B13, 33 
2 014s | = MOK OIONG= Fini. | EO Eal oie cose s foly a) ect. cxclche es tye | LODe OA a pane ones. wets linreselate o:icle. 53.4 2.366% 1.491120 | chl v Bl’, 98 
m278 |—,fluorotri- IWOBrs direta!s see at bose QO TG iter tatters ie oc'0'e% Pata | imate ola faves 106760 2.76487 1.525629 i Ft! Pay (ee ee oy -'e B15, 91 
bromo-* 
m279 |—,hydroxyl- N-Methylhydroxylamine. 47.06|hyg nd 42 62.515 1.00037 1.41642 | v |v] 6 5 |MeOH v_ |B42, 952 
amino-* CH3sNHOH lig 6 
m280 |—,(2-hydroxy- 2,4’-Dihydroxyditan. 200.24\nd (dil al) BIO Nasu sw stelle eee ants rel ¥ . |B6, 994 
phenyl)-(4- CisHi2O2., See m271 
hydroxy- 
phenyl)-* 
m281 |—,(4-hydroxy- 4-Benzylphenol. p-Hydroxy- |184.24/nd or pl (al) 84 MOOG PD lneen caae) tno one ne eis] s s |chls B62, 629 
phenyl)- ditan. CisHwO. See m271 198- vA aas 
phenyl-* 20010 
m282 \—,iodo-* vaginas Methyl iodide. CHal....... DOA ase: sraapy race same — 66.5 42.5 2.28% 1.52932 § | a2] . BL, 35 
m283 |—,iodotrichloro-* |ICCls................0000. DART rcniedals tw a-kzerunilp aves e 6-4 142 2.355, 1.585420 .|ehl v Bl, 99 
m284 |—,(l-naphthyl)- |a-Benzylnaphthalene. 218.30/mel lf or ta (al) /59 350760 LAGE” Wai x If iwa Wey: s |chls B52, 604 
-* 
phenyl CHC H2CeHs CS: ¥ 
m285 |—,(2-naphthyl) 8-Benzylnaphthalene. 218.30|/mel pr (al) 35.5 350760 UB: Wi ak | Sere ees i 5 Vv .|B5, 690 
-* rh 
pheny! CwH2CH:CoHs i 
m286 |—,nitro-*........ CHINOieimena a tooth: aan 61.04|mel —28.5 /100.879 1.13544 |1.3935 | s | s | s alk s B12, 40 
m287 |—,(2-nitro- 2,4’-Dinitrodiian. 2oe.2ciyermel pr (be) UES fkisce sis win's)flenatanel® so tilainnetwiere Oise ace B5, 595 
phenyl) (4-nitro- | CisHioN2O«. See m271 gh 
phenyl)-* 
m288 |—,,(3-nitro- 3,4’-Dinitroditan. 258.24\nd (al) LOSSES) | acsfetua ss alleen oe Mae ekoe were Be sia abe: mallciate tf eictes tatevoye pater B5, 595 
phenyl) (4-nitro- | CisHioN2O«. See m271 sh 
phenyl)-* 
m289 |—,nitrosotri- BaCNOS deten piu w eatin ave cen QOL ae eign mere yet —197 SBA Miandad Nh atvara oe iaese J1953 
fluoro-* (—205) | (—9378) 3755 
m290 |—,nitrotri- Bromopicrin. Nitrobromo- 297.74\pr 10.25 exp760 BP7980, I1.BZO0%™ | ah | hm eal tecyal| ene ne Bl’, 115 
bromo-* form. BrsCNOz 89-9020 
m291 |—,nitrotri- Chloropicrin. Nitrochloro- SCAG act ricten cad —64 112787 1.6558, 1.461120 | 54 | © o | © |MeOH © |BI3, 113 
chloro-* form. ClaCNO2 aa o 
m291! |—,nitrotrifluoro-*|Fuoropicrin. FsCNO:....... UB LON |i eivccs cre wrececsceeon hore ec eS rev cicsava 41] aie, o ate) Seas] reer | testator ok ed eteneel lS ieee J1953, 
(—20) 2075 














For explanations, symbols and abbreviations see beginning of table. 























PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 













































































C li Solubility 
Mol. ii doamaraee m.p b.p 
No. Name Synonyms and Formula wot form, color and eu val Density np —- —~ Ref. 
* Ispecific rotation other 
w | al |eth|ace} bz aioe 
Methane 
m292 |—,(pentafluoro-  |FsC(SFs)...............00 ODL ENGR Urea ch tins v0 8a BRIN instore ara le ey Ne aie «scdsevk elroeivistetene 2 les .|C82 8 J1953, 
thio) trifluoro- 2372 
m293 |—,phenyl(3- m-Benzyltoluene. 3- 1B-77 (SES OeR OC OCICEICHECHA | (eile Caner 275747 DGG TIE ieteteynts, ote 8/8 . |B5, 607 
tolyl)- Methylditan. 
CH 
Ly 
Quon 
m294 |—,phenyl(4- p-Benzyltoluene. 4- MeO cave taleavetavs balteelats —30 286760 0.997819 1.57101 s | 8 chl 8 B52, 511 
tolyl)- Methylditan. aa 8 
Qo Qo 
m295 |—,tetrabromo-*. .|Carbon tetrabromide. CBr.. .|331.65|mel ta 90-1 189-907 |2.9609%)° |........ iB es chl 8 B1*, 92 
liq HF 6 
m296 |—,tetrachloro-*. .|Carbon tetrachloride. CCl . . |153.82].............. —22.96 [76.75%  |1.59427 |1.466429 | i | s | © 2 |chl Bl’, 65 
m297 |—,tetrafluoro-*...|Carbon tetrafluoride. CFy....| 88.00].............. — 183.7 —=—12974 =13:0840 fc ws aber PNA eg Se oe ee BL, 35 
m298 |—,tetraiodo-*....|Carbon tetraiodide. Cly..... 519.63}red lf (bz or 171d 180-4012 |4.500 ss |........ ony ar! .|chl CC s |B18, 104 
chl) sub Py s 
— |—,tetrakis see Pentaerythritol 
(hydroxy- 
methyl)-* 
m299 |—,tetranitro-*....|C(NO2)4......0. 60020000 Ob OM anol, Sata 13 126 16872) (1.42067 | ise |e. lec oie tenes B1?, 47 
m300 |—,tetraphenyl-*. .|C(CeHs)4...... 2.0 eee eee 320.44|rh nd (bz or 285 ASO) Lk arsecerest| opener tore Fed ye iat s' |to s* aa s* |B52, 672 
Ac20) (sub) ligi 
m301 |—,tribenzoyl- (GoHyGO)SGH... ee eae 32887 Baw as nonionic: 155 Speer | tess Ree | eRe aa Be eee chl v B7!, 485 
(enol form) 
m302 |—,—,,(keto form)...|(CeHsCO)sCH............. 328.37|nd (al or ace) {231 BUD deren beleacreoeie ce noni Ta le erel| oth 62 ORs: B72, 842 
5h 
m303 |—,tribromo-*....|Bromoform. CHBrs........ 252.75|hex sc 8.3 149.5760 2.8899, 1.59762 | 6 | «| o|...] 8 |chls B1’, 88 
lig s 
m306 |—,trichloro-*.....|Chloroform. CHCh........- 10:38 eee eet: —63.5 |61.27 {1.49164 |1.4433% | 5 | | | 8 | @ flig @ BL, 14 
—|——d. we ee eee see Methane, deuterotri- 
chloro-* 
m308 |—,trifluoro-*..... Fluoroform. CHFs......... ZOOM cccdexs Ite sievorc aged —163 — 82.2760 {1.527100 |........ we Te vecadl ee oe: |tseste chl 6 Bl’, 34 
m310 |—,triiodo-*....... Iodoform. CHI3.............|893.73lye hex pr or ndj119-21  |......... 42008 ball te eee © an Lil Jad Re ees chl, CS2s |B1*, 102 
(ace) 
m311 |—,trinitro-*...... Nitroform. CH(NO2)s...... BON O48 Pieneys pasairernetetecan 15(19) exp760 1.479% arate rayavese 8 .jalk s Bl, 116 
45-722 
m312 |—,triphenyl-*....|Tritan. 244.34\rh 94 358-9754 1.014% 1.583999 Oye Vaulteace! | eens chl v B52, 613 
3 2 2” 3” vA 
4 ——cH——_ 4!" 
Sen ae 
Hee 
4’ 
m314 |—,tri(2-tolyl)-.... 286.42|nd SOT rs sere perertic oe tncde cre seae' | oats tetrarce | exate elf tel beedl tea IMCOH a)“ Witsiscranehe 
CHa 
we 
= 
3 
m315 |—,tris(4-amino- |p-Leucaniline. CisHisNa. 28088 Liaw alionibz)alcOceO = wl leuussisirys ie cal|ic ai ascenen./|alatotsrerwinge RP EA te | ort oes | oettioeta sever B13?, 150 
phenyl)-* See m312 
m316 |—,tris(4(di- Leucocrystal violet. 373.55|lf (al), nd 1 ty ds Ser Weel BRON roll foury MOOSE eahorn te o |) RE Sy v |chl v B132, 150 
methylamino)- | C2HaNz. See m312 (bz or lig) yh aav 
phenyl)-* 
— |—,tris(ethyl- see Orthoformic acid, 
thio)-* trithio-, triethyl ester 
m317 |—,tris(4-hydroxy- |Leucoaurin. CisHi6Os. 292.34|pr (aa) PAO a | serscettsere tl eters conercra|f rr umeeterets CY SA lloras aav B62, 1106 
phenyl)-* See m312 
m318 |—,tris(4-nitro- CiwHisN20c. See m312...... 379.33|sc (bz) SU eo cea pele ch au, 01 alierores panes tell ere rh 5 |...| 6 laa d B5?, 618 
phenyl)-* 
m319 |Methanearsonic |Methylarsonic acid. 139.97/lf (al) L6Q=DT  ttecstoncllatee ee lanier CHUN etd | iat letra Ree Iniitarici ena ain B42, 996 
acid* CH;As0(OH)2 
m320 |Methanedisul- Methionic acid. 212:20\hyer nd gece 225 aa meme | Stati atest ahereit easels Bi || BBA lesheul eeezs || novey| rakaacereger nce Bl’, 644 
fonic acid*, CH2(SOsH)2:2H20 (w+2w) 7015-20 d 
dihydrate 
— |Methaneortho- {sce Silane, methyltri- 





siliconic acid 





hydroxy- 














a 


For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 

















. Solubility 
Mol Crystalline as b 
No. Name Synonyms and Formula wt, | 107 color and an oe Density mD J —_— — Ref. 
* specific rotation other 
w | al jeth|ace] bz 
solvents 
_ + | { a — 
Methanephosphonie acid 
m323 |Methanephos- Methylphosphonic acid. 96.02 pl 104 G+ Pee hasenitheena das viviv eNpethse? M\|neememee 
phonic acid* CHsPO(OH): 
m324 |—,diethyl ester*...|Diethyl methylphosphonate. |152.13]..............|.....2005 194763 1.0406 TAL OLEO: Ne Sesh Ne, cid exe oll cnate arias oi = eave eae J1954, 
CHsPO(OC2Hs)2 8515 3222 
m325 |—,dimethy] ester*..|Dimethyl methylphos- PDAs OSM yates toe are eel anccae, seaee 79.520 11507, (14009 os les. las mled opi -ca 5 eee J1954, 
phonate. CHsPO(OCHa)2 3222 
m326 |—,trifluoro-, BsCPO(ONH@2.7c-sena se ae USAGE teehee. cose ores QIZ—Bd Vraiccstacreed teers casts jal] (sa ee ae BH SNS cif o-on'|levee aerate J1954, 
diammonium salt* 3598 
m328 |Methanesiliconic |Silicoacetic acid. CHsSiOeH..| 76.13 amor swe ee fe ee eee leer ee eee lene ee eee i s KOH s B4, 629 
acid* 
m329 |Methanesulfenic |Perchloromethylmercaptan. |185.89 ye — |......... 149 1.6996, 1.5484 . |B32, 106 
acid, trichloro-, | ClsCSCl 
chloride 
m330 |—,trifluoro-, Trifluoromethylsulfenyl ASBCD2IVEN ey We a lultispnenlariace — OF Neo. steel be ryaniar iets BY pees cece ete) oie cual Sees ate J1953, 
chloride chloride FsCSCl d 3219 
m332 |Methaneésulfonic |Methylsulfonic acid. OO ERE ga anearraiecnuc.e 20 16719 1.4812. BASTIEN ee llera ellctevais ie eaters B42, 524 
acid* CH3S03H 
m333 |—,chloride........ Methanesulfonyl chloride*. PIB ISS ep seep orcrsrare-nasilie eee wie 161730 1.4807. ewes ek oa) tau fas ba) ered baie nee A | B42, 525 
CHsSO2C1 
m334 |—,phenyl-, N-Methylbenzylsulfonamide. |185.25 nd or lf (aa-lig)}|108-9 |.........|)........)....00-- s'| s/s alk s BLL, 73 
amide, N-methyl- | CeHsCH2SO2.NHCHs3 
m335 |—,trichloro-, CUCSOGl ee. tee peas eee 217 BO ets cic cle ye 135 P7OGsaub) [law = isis «oan we ia ie Hie CS: s B32, 16 
chloride d* | d’ 
m336 |—,trifluoro-*..... CSOs bahe reverie arse . |150.08 hyg liq BA (lw) TGQ Nene areca mentees ro det Mega eae, Pm 1 ee -|J1955, 
ad’ 2901 
m337 |—,—,amide....... PHOS OMS. bcc ccs arte dca PLO VOON Pennies. tives c 3): a ESP Pe PEI| (RE tere emia ee eae s | chl s J1956, 
| 173 
m338 |—,—,—,N,N- FsCSO2N(CoHs)2.........--. 20 5:20 twee reins. acetate es Ei ame maeeaN ie ee, 28 i me | i 7A Se IRN Po Se Foes J1956, 
diethyl- | | 173 
m339 |—,—,anhydride*...|(FsCSQ2)20............0055 DEQ LAN Perens sealer aitsiecelltaysusre.a/erars 5 SANGO Wee ous nate leercetec ee Goi Wace k alos sda sarogeereere J1957, 
4069 
m340 |—,—,chloride...... LS is) 2) © CUR Se ean teste ee te NGS (52 |Papacemtces tia oeeal| eomva meine S161 > GIS es ers ell eee ee i 131955, 
2901 
Mos Wl ObpVlLester.....H PaCS Osos tbe usm cis as Avan GeL lien sain e vrs 'slegsrcuei alam s ais Wop a ne, See Be Pr: s ae . J1956, 
175 
WOGA2 || Aor) s..14; gO OORMe arise wnctaidntas ays aie, crs | DQ OU Marts areagiaetts eres ee |[euclaraqrabs« SLIM liesh es aoc eifoy eae ate OA (odd Panes feed Pao! eat ee oe J1956, 
175 
m343 |—,—,potassium salt CFsSO3sK................05 Ron Ly 4 ere ea ree on EAU ha Pewee «SR ba 3 Ales AeA .|J1957, 
| 4069 
m344 |—,—,sodium salt... |CFsSOsNa.............0005 72 OG ee ae ee page eee eee Rasen | s .|J1957, 
m345 |Methanethiol*...|Methylmercaptan. CH3SH...| 48.11)...........-. 128 6 0.8665, | |alviv .|B1s, 1212 
| 
m346 | —,(2-furyl)- .|Furfurylmercaptan. 114.17 [155760 1.1319" 11.532420 i .|B172, 116 
N We eeran 
fo) 
m347 |Methanesulfinie |HN:C(NH2)SOQoH 108.12 nd (al) ERG rn. cre ea RR sayy ars Vv jos i B3:, 36 
acid, amino- 
(imino)-* 
m348 |Methanetricar- —|'Tricarboxymethoxymethane. |190.15 pr (MeOH) 45-6 NR PR sre trsesorl ieee ey cee viv v |chl v B22, 680 
boxylic acid, CH(CO2CHs)s 12815 MeOH s* 
trimethyl ester* 
—|Methanal*,......./see Formaldehyde 
~ |Methanoie acid*.. |see Formic acid 
m349 |Methanol*...... Carbinol. Methyl alcohol. 32.04 .|-97.8 64,.96760 0.7914" L.S288% |e) foe fy. as ccs eens B15, 1147 
Wood alcohol. CHsOH 
m349! |Methanol-d......|O-Deuteromethanol. CHsOD.| 33.05!.............. —100 65,5760 0.81277 tre ae co | co | .|B13, 1186 
m349? |Methan-d'-ol-d.. . | Deuteroxy(trideutero)- BOOT eee ane ee Mie aaa Lote S| ener Fare oo Be 00. BOOTLE OD. lh oak is ai Seiad B13, 1187 
methane*. Tetradeutero- 
methanol. DsCOD 
m350 |Methanol, (2- 2-Amino-3-methylbenzyl 137.18 nd (bz) 71 DO OSAEET Heh nis sine eran esis Ca ec =. B132, 367 
amino-3- alcohol sh 
methylphenyl)-* 
, CH3 NH? 
—CH20H 












































ee eee 
For explanations, symbols and abbreviations see beginning of table, 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 











Crystalline Solubility 








No. Name Synonyms and Formula er form, color and xe pap Density np Ref. 
as specific rotation . o other 
w | al |éth}ace} bz 
solvents 
i! me =i dees Ile 
\Methanol 
m351 |—,(2-amino- 2-Amino-4-methylbenzyl 137.18)nd (bz) 141 140-5018 3 Bren ties lie, de acpeee * sil tegeet (ode atl Dit emits eos sce B132, 369 
4-methyl- alcohol. s* 
phenyl)-* Ee 
| , 
| jom—€_S—cmon 
m352 —,(2-amino- |2-Amino-5-methylbenzyl 137.18|nd (bz) 123 PESOS, hs cides salllentareatenes ceived (arabe paged ata ath) 0 || \ecsacccarssa rs aa DOO GOV 
5-methyl alcohol. 8 
phenyl)-* NH2 
ae 4 
¢ »- cH20H 
we 
CHa 
m353 —,(4-amino-3- Rosaniline. 319.39|}nd(w) USO cltee soil erect taceest een ce i tamer eerie (allel MOA ee oeiltaie al owen are ey oe oa 2 Oo: 
methylphenyl)- | Crol2iN3O. See m381 
| bis(4-amino- 
phenyl)-* 
m355 |—,(4-amino- p-Aminobenzhydrol. 199.24\nd (w or bz) 16°) Rad | remus oven ale fa ore aye || Raiew shige ...| v | 6] 8 |...|MeOH v_ |B13, 696 
| phenyl) phenyl-*-) CisllisNO. See m366 AcOEt v, 
| peth 6 
m356 |—,bis[4(dimethyl-|Michler's hydrol. 270.36|lt gr lf or pr 95=65 sk oce seep wearaa tlhe ieee Yo lcvel eli.) sal aans B132, 423 
amino)phenyl]-* | CiyH2N20. See m366 (bz) 
m357 |—,bis[2(dimethyl- CoslI22N2O. See m381 _.. .(846.48]pr (lig) 105 ee ein Aa ee | Reactor eens Oe are iene eew B13, 741 
amino)-phenyl] lig 6 


phenyl-* 
m358 —,bis[3(dimethyl- CoslT2N20. See m381....... .|346.48} (eth) SHO ey Bi eee ter atoos even lirfente rete ial Medan anes ee pete ete VEL lene gel eet eae B13, 742 


amino)-pheny!l] 


phenyl-* 
m359 |—,bis[4(dimethyl-|CosH2sN20. See m381........ 346.48) (eth, bz, lig, AQT oS Millcreek MaRS Fs cca 28 eres ue au eel! Sells pelle ee F B132, 442 
amino) phenyl] MeOH or (107) lig v* 
| phenyl-* peth) 
m360 —,bis(4-hydroxy- |Benzaurin. 292.34|ye-red powd OO a ee tc eee See aaenen, \ieteeateet TOE Salk Ou late || Oh [ett a sien Bea 
phenyl)-phenyl-*) CigHisO3 See m381......... 
m362 |—,cyclohexyl-... ./]exahydrobenzy] alcohol. TEACH Sie cere YOR ena tigate saat 1S4—G784e |Os02T 57) 1 -464025 | ee |ssin len eres een) ameter a a | eee 
| Ilydroxymethylcyclohexane. 8314 
€_)—emon 
m363 |—,[2(dimethyl- — |C2sH2sN20. See m381........ 346.48] pl (bz) TUES Ad | lcs gey eel age on arene puree cela eealty WO le eull to EKGs B13, 742 
| amino) phenyl)- 
| [3(dimethyl- 
| amino) phenyl]- 
phenyl-* 
m364 |—,[2(dimethyl- Cr3H2N2O. See m381........ 346.48} (al) CUS} C 7 (0 Vig | eeaececaere cues lela epee ye || eee sores Od Oui e ete) || Wallace: B13, 742 
amino) phenyl]- 
[4(dimethyl- 
aminophenyl]- 
phenyl-* 
m365 |—,[3(dimethyl- CoH2N20. Seem381........ 346.48] pr (bz-al) TAQ Nn eee atl ete te. Re orl omiaee vailacs B13, 742 
amino) phenyl)- 
[4(dimethyl- 
amino) phenyl]- 
phenyl-* 
m366 |—,diphenyl-*..... |Benzhydrol. 184.23)nd (lig) 69 PRET AAG IO. lias Reap te Ieee acces ON eva llevan eel eee | ©Clany: B62, 631 
17618 chl v 
ele ed 2003 aos 
a'¢ _S—cuon— zt lig 6 
5” 6" 6 5 
m367 |—,diphenyl- Cw COBGsH:)2. nea 310.37) (lig) 136.5 CHEW I lame Wat aaebeters: eetieeser i |v'|vi...] 8s |ligis* B62, 721 
(1-naphthyl)-* 
m368 |—,diphenyl- CrwH8COH (CoH): Saahcan eice sean 310.37|pr (eth-lig) NS aa erietsrepetcrs cl | reece ser ctlearci enna estes Van estes eel |envar|OOSES B62, 722 
(2-naphthyl)-* lig i 
m368!/—,di(4-tolyl)-.... (cu—¢_—) cHOH 212.28/nd (al) (ot eran dantec Akio ge audeteyacsee tie To Can ese Lest lene oe B6, 688 
m369 |—,(2-furyl)-...... Furfury] alcohol. 98.10|colorless to ye |......... 171750 1.12967 Pee Teac all Soll Soles alls Ooms nies B17, 113 
2 82-325 
[ogee 
fo) 
m370 |—,(4-methoxy- p-Anisylphenylcarbinol. 214.25\nd (w, lig or BO(68)) | Meek aa Soe MNS. oc elk iam bores s*| v]...|...| 8 |chls B62, 965 
phenyl)-phenyl-*| p-Methoxybenzhydrol. dil al) lig s* 


CisHuO2. See m366 


















































For explanations, symbols and abbreviations see beginning of table. aa 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 











A Solubility 
Mol Crystalline ae bp Ie 
No. Name Synonyms and Formula at “| form, color and oC oC. Density np + Ref. 
specific rotation sillier leetsleel oe other 
solvents 
| ce | 
Methanol 
m371 |—,(5-methyl- 5-Methylfurfuryl alcohol. i IE) ATS Ares apts naomi en 194-6744 1.07697 1.485320 Wall vg .|B17, 56 
2-furyl)- peat Bis 
anil Ne eaeon 
° 
m375 |—,(1-naphthyl)-*.|1(Hydroxymethyl)- 158.20|nd (w or al) 60 SORT esc aoe ee ss Be OW Ar Inca oleae velar ata B62, 617 
naphthalene*. 16312 
CwH, CH.0H 
m376 |—,(1-naphthyl)- CwH, CHOHCsHs. ...e....,.|234.30](al or lig) 86.5 ca) SEO Ml. feria tel apes ON eas hag v |lig 6 B62, 681 
phenyl-* 
m377 |—,(2-naphthyl)- CoH CHOHC6Hs. Tete a zoe-oomd(alonlig) MiSi28" 9 ese a a meeeieige tetas] Mee rere || PR ae s |tos B62, 681 
phenyl-* ‘ lig 6 
m378 |—,(2-tetrahydro- |Tetrahydrofurfuryl alcohol. {|102.14|hyg LTT STO NOSAAL MT A517 Tl Ne sealers ee eel ee ee B1T?2, 106 
furyl)- ioe 80-229 
L Hie ae 
° 
m379 |—,(2-thienyl)-.... UJ i TU Uo} ear OP S| SR ree, 7 ZO TIRE WR i Seal oe anc Oe he ad eed Pend Caen teree a A B17, 113 
—CH20H 
) 
m379!/— (2-tolyl)-...... o-Methylbenzy] alcohol. 122.16|nd 35 223750 OZR VL Fede oe a) wile -|ehl v B62, 457 
A 
CHa as 
es 
¢_S—cmou 
m3792|—, (3-tolyl)- PoNrethyineneyitalechell 122 G le nett 3 | ee <—20 215-67 |0.9157”7 slviv .|B62, 465 
ae 108-1110 sh 
¢_S—cmon 
m380 |—,(4-tolyl)-..... p-Methylbenzyl alcohol. 122.16|nd (heptane) 59 BLT Mea eas aaa ae CN a ca! Re cree (sey ee B62, 469 
116-820 sh 
cu—€_S—cmon 
m381 |—,triphenyl-*. ...|/Triphenylcarbinol. Tritanol |260.30}p] (al), trig 164.2 380 1.1993 iljviv v |pethi B62, 686 
(bz), rh (CCla) aas 
Bi 6M a Dans 
AM, (a D*, Cc 4 
37 9” | 6 5 
6’ 2 
ny 
4! 
m382 |—,tris(4-amino- | Pararosaniline. 305.37 colorless to red! /180 (ea: |i. ccs.c--cleesacaatiinsecene OB) Me Sl |e Pe Set (Paras | raya B132, 447 
phenyl)-* CisHisNaO. See m381 lf 205) 
m383 |—,tris- Tri-p-xenylearbinol. a83;63ind (aston bzweelZtar = ile mo deere acl e oes f) v jaa s* B62, 741 
(4-biphenylyl)- 
(DD) por 
a 
m383! — tris(3-nitro- CisHisN307. See m381....... 395.32\rhd (MeOH, SGT * Hardens blecttyine oante Sites ethers bh] 8 s |CSe 6 B6!, 352 
phenyl)-* chl or AcOEt- aa s 
lig) 
m384 |—,tris(4-nitro- CisHisN307. See m381...... ,|895.32)mel pr (bz or PO OT oe ahetanctl tee ereraearonal lnite oe | 8 s |CS26 B6!, 352 
phenyl)-* aa) aas 
m386 |Methantheline Banthine bromide. 420.34) (i-PrOH) LT a2: 9 HERA... heater Cours wares ret a (Re See 
bromide 
eorenscutsy (ct) scrypr 
ONAN 7 
| | 
Nu phe 
td) 
m387 |Methapryilene, Histadyl base. Tenalin base. |261.38)....... i ea | Ue Ses EBSA QE Nic. silica srcced|/s hy oll Scent eine eeepc Steerer 
(base) Thenylene base. 
fhe. GaeensicHs)s 
(| Ee feiny 
Ss N~ 
— |Methionic acid... |see Methanedisulfonic 
acid* 
m388 |Methionine(DL). .|dl-2-Amino-4(methylthio)- 149.22|pl (al) 218d M1840 | heeinbrese Weft] | lM Hie: «|| evel [lem any? B42, 938 
butanoic acid. 
CHsaSCH2CH2CH (N H2)COnH 














For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
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Density 









































Mol Crystalline a b 
No. Name Synonyms and Formula form, color and Oe ne 
wt. F ; b, & °C 
specific rotation 
+ + ———-- —— —+— 
Methionine 
m389 |—(i.)...... CHsSCIeC H2CH (N H2)COoH.|149,22|hex pl (dil al) |280-1d |......... 
[alp —8.2 
(c=1) 
— |Methone .|see 1,3-Cyclohexanedione, 
5,5-dimethyl-* 
— |Methoxychlor..../see Ethane, 1,1-bis(4- 
methoxyphenyl)- 
1,2,2-trichloro-* 
— |Methyl alcohol... see Methanol* 
— |Methylamine .|see Methane. amino-* 
— Methyl cellosolve.|see Ethanol, 2-methoxy-* 
m390 |Methyl green .|Paris green. Heptamethyl 458. 46iee pd? ewe | Wekhaisie diem «alae tor 
pararosaniline chloride. 
a 
(CH3)2N c N(CHs)scl 
OO 
¢ 
ll 
N*(CHs)2cl 
— |\Methyl see Methanethiol* 
mercaptan 
m391 |Methyl orange. . .|\Sodium 4’-dimethylaminoazo-|327.35|og ye pl Atv trecey beret 
benzene-4-sulfonate. 
Helianthin. Orange III. 
(cxs)en—€_Y—nin—C_Y—sona 
m392 |Methyl red....... |4’-Dimethylaminoazobenzene-|269.31|vt or red pr Uesy etomaoan 
2-carboxylic acid. (to or bz), 
HO2C nd (aq aa), 
< lf (dil al) 
l(cusexn—C_S—ww—¢_Y 
m393 |Methylene blue. .'3,9-Bisdimethylamino- BLOLSyidkgrxeror: jl eers uns nellvoneele 
phenazothionium chloride. powd 
N 
Aa MS 
aan ei ig aeeere 
s 
— |Methylene see Methane, dibromo-* 
bromide 
— |Methylene see Methane, dichloro-* 
chloride 
— |Methylene see Malonic acid, dinitrile 
cyanide 
— |5,5’-Mcthylene see Methane, bis(3-formyl- 
disalicylaldehyde 4-hydroxy-phenyl)- 
— |Methylene see Methane, difluoro-* 
fluoride 
— |Methylhydroxyl- |see Methane, 
amine hydroxylamino-* 
m394 |Methysticin...... Kavahin. Kavatin 274.28\nd or pr 188-9 sf... ees 
OCH3 (MeOH, ace) 
CH2—o =a 
| SS O [a]p +94.3 
° ly aie x a (ace) 
m395 |Metrazol......... Cardiazole. Leptazole 138.17].......-++.+5- 59 Jase eee eee 
at N 
va aid \y 
« i 
Nee 
m396 |Metycaine....... ¢ Sy—cncHcHo2cecHs. Hcl DOL etO | erate ke akira I De me a ceccnecarp tees 
aS 
CH3 
— |Michler’s ketone.|see Benzophenone, 
4,4'-bis(dimethylamino)- 
m397 |Mimosine(dl).... . Leucenol. 198.18} (w) 291d J. ese eee 
HO 
*y — 
o—C is N—CH2CH (NH2)CO2H 






































Solubility 
7 Ref, 
other 

w | al |eth| ace! bz 

solvents 
Gl ea) dt ipeth s B42, 938 
8) 84) 4 . |B132, 451 
6] Be .|Py 6 B16, 331 
d6|s .| v4 | v4 |chl v B162, 164 

peth 6 

aa v 
lig 6 

s|s Hens. © Wl aeeaerae 
i |v4| 6] s | s8 |chls B192, 431 
oh peth 6 
Sa) Valles) HOSS aaah aie 
Sal Bak miODL ys. a ee |scueetexeyar 
CY |S eo|iteol (eo 0} |oeac OOS! 10d ll Metesic0ers 

dil acs 

dil alk s 

















For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 














Solubilit; 
Mol Crystalline aa iy SATE 
No. Name Synonyms and Formula , "| form, color and a as Density np {SSF Ref. 
* Ispecific rotation "; other 
w | al jeth}ace} bz 
solvents 
— a — ft |e 
Mimosine 
TO398)| =) eae cece 1-Leucenol. 198.18|ta [ely —21 bs eR He oy I ca 5 loos is: ME Een es 
CsHioN20.. See m397 
— |Monolaurin...... see Glycerol, 
monododecanoate 
—|Monoolein.......|see Glycerol, 
mono(9-octadecoate) 
— |Monopalmitin. ...|see Glycerol, 
monohexadecanoate 
— |Monoricinolein. . .|see Glycerol, mono(12- 
hydroxy-9-octadecenoate) 
— |Monostearin. ... .|see Glycerol, 
monooctadecanoate 
—|Morin............]see Flavone, 2’,3,4’,5,7,8- 
pentahydroxy- 
—|Morindone....... see 9,10-Anthraquinone, 
6-methyl-1,2,5-tri- 
hydroxy-* 
m399 |Morphine........ OM IGINOs a. 1 cctoa ems sinicin sry PAST pe Ts eee en ae etrieee 747 een (Boer se 8 Se ral Soeetercee oA) 6 ocd eet kee eee 
m400 |—,monohydrate. ...|CHisNOz.Hx0............. |803.36|orh pr [a]p 230d d 1.327 1. 5S=1GA POP RO. Wet oll erclline Moate . |B272, 122 
—132 (MeOH) 
m401 |—,acetate tri- Ci7HisNOz.CHsCO2.3H20. 398.44 colorless to ye |200d =i...........|.-..-- x | Nate |e: -|chl 6 B27?2, 134 
A 
hydrate(l) fa} — 77 (w) Vv 
m402 |—,hydrochloride CiHigNO3. HC1.3H20. 375.85\nd or flakes Od? 5 © NER e acl maine ion ey aan ae Aes -lehl i B27?, 132 
7 h 
trihydrate nie 111.5 (250d) Vv 
(w) 
m403 |—,N-oxide........ Genomorphine. 301.35|pr (50 % al) Dy aa een A et aees| Pee ee 6 | 6 i | i |chli B272, 159 
CirHisNOs. NH.OH v 
m404 |—,sulfate penta- 2(Ci7HisNOs). H2804.5H20. VO8.82ipewd or cubes "2500 9 fan sces sb ce fice Geel Sade vies a ee i lchli B272, 133 
A 
neerate [al —94.5 (w) f 
m405 |—,0,0-diacetyl-. .|Diamorphine. Heroin. 369.40|rh [ap — 166 171 . |1.56-1.61} . 6}/s] 6 8 |chl v B27?,151 
Cn HosNOs. (MeOH) MeOH s 
m406 |—,—,hydrochloride |C2H2NOs.HCl.H20......... 423.90 [elp — 153 (w) |231-2 a dl ee fae -|ehl i B27?2, 153 
monohydrate (243-4) 
m407 |—,ethyl-, hydro-_ |Dionin. BGO: 88 (oe ocak ae 123d a ta ies .jehl 6 B27?, 148 
chloride dihydrate | Cis9H2sNOs.HCl.2H20. (170 anh) 
See m399 
—|Morphol.........|see Phenanthrene, 
3,4-dibydroxy-* 
m408 |Morpholine...... Diethylenimide oxide. 87.12|hyg —4.9 128760 0.99947 |1.4545% | 2 | s | 5 los s B17, 5 
Tetrahydro-1,4-isoxazine. 
2 3 
aS 
Y=7 
6 5 
m409 |—,4-acetyl...... .|CoHuNOz. See m408........ 12056 |e 14 15280 1.4 G5sy| 1.48859 oe. He oS Mica as eee ee 
m410 |—,4(2-amino- CeHuN20. See m408........ . {130.19}... . (25.6 1165° 0.991539 1.471520 | © | 0 © |lig 
ethyl)- 
m411 |—,4(3-amino- CiHisN2O0. See m408........ 144.21]... —15 13460 0.987235 1.4749% | © | © gee | Mauger 
propyl)- 
m412 |—,4-benzyl-...... CuHisNO. See m408......... Ue We SON raietels garb alee eo on eeremhicae 260-1 1.03879 C) ac s B271, 203 
128-918 
m413 |—,4-butyl-....... CsHuNO. See m408......... 143.23 — 57.1 9680 (OES Say Aaa a So Ea |i (rae Wee (VG eaten Pahld sen. 
m414 |—,2,6-dimethyl-. .|CeHisNO. See m408......... PERS ink ake manre fr-85 146.6760 0.934639 1.446220 | 2 | Cifligm © [lchosees 
m415 |—,4(2-ethyoxy-.. .|CsHizNOz. See m408......../159.28]... 0.0.0.0... . cee feces 206760 OFOC Sa oc enters CRS rs iene nl “at es [reciest lemcarareereccareeer |mesican src s 
ethyl)- 
m416 |—,4-ethyl-....... CoHisNO. See m408......... MLS trareere eel Wis, sina |i eteeree 138-9753 0.89967 |1.44002 | © | c | o . |B271, 203 
m417 |—,4(2-hydroxy- 4-Morpholineethanol LSU LAN crete ater 0. mem eee Cee ee 227787 1.071 DATS BT le ralllene aptoauells. cocaine B27, 7 
ethyl)- CeHisNO2. See m408 















































es | | 
For explanations, symbols and abbreviations see beginning of table, 





m418 


m419 
m420 


m421 
m422 


m423 


m426 


Name 


Morpholine 
—,4(2-hydroxy- 
propyl)- 


—,4-methyl- 


—,4-phenyl- 


—,4(4-tolyl-..... 
Mucic acid.... 


Mucobromic acid. 
Mucochloric acid. 
Muconic acid 


Murexide........ 


Musk baur....... 


Musk ketone..... 


Musk xylene..... 


Mustard gas 
Mycophenolic 
acid 


Myricyl alcohol... 
Myristaldehyde.. . 
Mpyristic acid 


Myristicin........ 


Myristyl bromide 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


C7HisNOo. See m408........ 


CsHuNO. See m408 
CiwHisNO. See m408 


CuHisNO. See m408......... 


. |2,3,4,5-Tetrahydroxy- 


hexanedioic acid*. 


see 2-Butenoic acid, 
2,3-dibromo-4-oxo-* 

see 2-Butenoic acid, 
2,3-dichloro-4-oxo-* 

see 2,4-Hexadienedioic 
acid* 





Ammonium purpurate. 


re) 


see Cyclopentadecanone, 
3-methyl-* 

see Benzene, 2-(ert-butyl- 
4-methyl-1,3,5-trinitro- 

see Acetophenone, 
4-tert-butyl-2,6- 
dimethyl-3,5-dinitro- 

see Benzene, 1l-tert-butyl- 
3,5-dimethyl- 
2,4,6-trinitro- 

see Sulfide, diethyl, 
2,2'/-dichloro- 

Ciz7H2006 


LOT E U7 iat nie) eee Ate ae eee 


see 1-Triacontanol* 
see Tetradecanal* 
see Tetradecanoic acid* 


NY 
¢_S—curcn :CH2 
Va 


CH30 


CHz—O 





fe) 


see Tetradecane, 1-bromo-* 





Mol. 


wt. 


- 163.22 


177.25 
210.14 


302.22 


320.33 


- /136.23 


192.22 





101.15}... 








. {145.21}... 












































Crvetallins 9 A Solubility 
form, color and an i Density np Toa Ref. 
specific rotation ; other 
w | al |eth|ace| bz 
solvents 
| i at al 
Sere 92-413 1.01747 |1.464 | 8 | 5 s | s |MeOH 8 
aslahs Paneer oN [ler etacernra tacit 115-6750 0.90517 1.433220 | 8 | 8] 8 B27, 6 
(al-eth) 57-8 PUG 1), aa seallyen aes Paes Gl <a A ee eee. B272, 3 
165-7045 
(dil al) 51 LO FE Awe Ts ee ttle cr sect Eel 204 (Gt feel albergl leacitcieticte etary? B272, 4 
er or powd 206d Viet | i esodcollhmemsinas rd fen WO fa (Ste aan | | Pega 
(213-4) 
eG-OP pr men tle. Prantl an eters o-cicl | Meare fee eer ora er la || .|alk s B25, 499 
Be 
nd (w) WA AM Cercle cara vaya irate eecisneesre tots OR ENS |v: 6 |chl v B18?, 393 
to 6, v* 
UP) acne yl | earn eee 1677 — |0.80135 |1.4706% | i | s | s _|chl s Bl, 264 
6520 aa s 
bs SP a eh <-20 |276-775 1.14372 |1.540320 5} s veeees s+ |BI92, 84 
15721 





a ed 


For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 











; Solubility 
Mol Crystalline ve b 
No. Name Synonyms and Formula ah form, color and aa aa Density np ~—— Ref. 
* |specific rotation i fe other 
w | al |eth/ace} bz 
solvents 
| eee 
Naphthacene 
nl |Naphthacene..... 2,3-Benzanthracene. 228.30/\og-ye lf ca. 335 BUD: “ieensidees ol libescretens sit Re B52, 628 
Tetracene, 
Le 12 9-8 
Oe, 
3 Ss Zz 7, 6 
4 {2 10) +6 
n2 |—,9,10-dihydro-. .|CisHw. Seenl.............. 230.31\nd or lf (bz) PADS CAS ADOM Be. ois sels cee 5h _|sulf s (ye) |E14s, 
PhNO:z v 765 
n3 |—,9,10-diphenyl-.|CyH. Seenl............-- 380.49/og (eth +}4) 1712 lhe pean benet eel eee me so .../08 Vv El4s, 77 
n4 |—,9,11-diphenyl-.|CsoH». Seenl.............. 380.49}ye OVS Wh cerueneteen santas l-eerstcavins prema core votna ears i 8 s |C&os E14, 313 
n5 |—,9,10,11-tri- CssHu. See nl . |456.59 log (eth), DEG=7™ ) lithe nacatonnena lene 5 eel ae cae i 8 s |CS:s E14, 313 
phenyl- (bz 4-1) 177-8 
(+1 bz) 
n6 /9,10-Naphtha- 6 258.28|pa ye nd 294 sub 2 Ve darec Slee tear s 6 | 6 |sulfs E14, 319 
cenequinone \| (PhNO: or aa) aai 
BOS 
S \4 
l| 
° 
n7 |9,11-Naphtha- a 25eceiak red (aa or S220) 9) Weecctoeeals eatedine s eertee .jos 6 El4s, 86 
cenequinone \| xyl) xyl 6 
I 
° 
n8 |1-Naphthalde- _|1_Jormylnaphthalene. 156.19|pa ye 33-4 291 1315034" |1:65460 4G i\l'at tale. o |e Leena E12B, 
hyde 1-Naphthalenecarbonal*. 15018 2197 
cHO 
SI 
1010 
6S 3 
5 4 
n9 |2-Naphthalde- _|>_yormylnaphthalene. 156.19|lf (w) 61 155-60" 1.0775, |1.6211% _|E12B, 
hyde 2-Naphthalenecarbonal. 2204 
S—cHo 
A, 
nl0 |1-Naphthalde- CisHisO2. (See ns)... 2. oes nee 200.24 sesh nd) (alvons 2-3) | la. esene alleen asec seer } sh jaa sh B8!, 564 
hyde, 2-ethoxy- aa) 
nll |—,4-ethoxy-...... CiskiwOn, See NSi.: a seers: 200.24|yesh cr (aa) 75 es Bee ee) eee aa sh B8?, 174 
nl2 |—,2-hydroxy-..... B-Naphthol-1l-aldehyde. 172.19|pr (al), nd (aa) |82 ODM) 6) Ve ata tcveneicl ee ects ae vA IPE el [P23 aq alk s B??, 171 
CuHsO2. See n8 lig s 
n13 |2-Naphthalde- a-Naphthol-2-aldehyde. L219 \erah-vend (dW 1609 |, oa leeanweeclece cemeee 3 s os s E12B, 
hyde, l-hydroxy-| Ci:HsOz. See n9 aa or lig) sh 2369 
nl4 |Naphthalene*. ... ; saul ; 128.18}mel 80.22 210.87 11.1453, |1.4003" | i | s | v4]...] v ICS: v B5, 531 
oe = 
6S 43 
5 4 
nl5 |—,picrate... .|CioHs.CeHaNaO7. See nl4.... .|é 357.28\ye pr or pl (eth-|151.5 =|. ....... ih: ae eee ee 5 s Oe [eee Aree ae B62, 259 
aa), (eth) 
nl6 |—,l-acetamido-  |CiHioN2O3. See nl4.........|230.23/lt ye nd (aa) BOQ SS © ROM Gui ausmraxec ertare Onboreltecaleenten sh aa s E12B, 
2-nitro- 746 
nl7 |—,l-acetamido- — |Ci2HioN2Os. See nl4.. 230.23!pa ye nd (ace) /192.5-3.5 |.........]..... BPE en Neate earn iat ail ROIs 
4-nitro-* 751 
nl8 |—,l-acetamido- |CiwHioN2Os. Seenl4......... 230.23\ye (al) | Os | Cee et Al sc |e, Sis] 6 BRST. ca eere E12B, 
5-nitro-* 755 
nl19 |—,I-acetamido- — |Ci2HioN2Os. See nl4........, .|230.23}(w) Uy oa: Mae ale eR ere are eal cae CSET ee | cee eer oe sh .|E12B, 
8-nitro-* 756 
n20 |—,2-acetamido-  |CyHioN2Os. See nl4... .|230.23]ye rh bipym 128,50) ) Ri cae as aloe ose lek ner 5|vis Vv jaav B122, 731 
1-nitro-* nd or pl (al) lig s 
n21 |—,2-acetamido-  |CiHioN2O3. See nl4......... 230.23 /It ye nd 2, Sn | SRE es Me cee ed ea aa ae Bl ed 5 jaa v E12B, 
6-nitro-* 765 
n22 |—,6-acetamido-  |CiHioN2Os. See nl4........ .|230.23}ye br rh (al), REGS: | OAs. ceca 4 alee eee hee 8 5 laas E12B, 
1-nitro-* ye nd (bz) 764 
n23 |—,7-acetamido- = |CizHioN2Os. See nl4.........|230.23]ye nd (al) OLB relinsrais ais. rata etre nicienyleaaieeatere 5 5 jaas E12B, 
1-nitro-* 766 
n24 |—,l-acetyl-....... 1-Acetonaphthone. Methyl 170.21 34 296-8 1.1336, 1.628022 | i | s | s jos 8 B72, 337 
1-naphthy! ketone. 170-0.5%0 
CywHwO. See nl4 

















For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 














C : Solubility 
: Mol. Srystalline is De 
No. Name Synonyms and Formula eA form, color and oC oC Density mpi. ‘eae e Ref. 
* |specifie rotation other 
w | al jeth|ace} bz 
solvents 
jm —-- + 7 —+ 
Naphthalene 
n25 |—,2-acetyl-..... 2-Acetonaphthone. Methyl 170.20|nd (lig) 56 SOSA UA Neti lete sce 6 .|CS2 8 B7?, 338 
2-naphthyl ketone. 171-317 lig 6 
CrolloO. See nl4 
n26 |—,2-acetyl-l- CrHioO2. Seenl4... 186.21 lye-gr nd (al) 103 BOG odd Po lipvites aid leet eee i| 6 s |chl, CSes |B82, 178 
amino- aas 
n27 |—,2-acetyl-4- CrlloBrOs. See nl4. 265.11 }ye-gr nd (al) MZOS7 > 2 ”||e Pragheh cieil denne ae allison te ce teenie R |e lieg s |CS:, chls |B82, 178 
bromo-l- lig s 
hydroxy- 
n28 |—,l-acetyl-2- ‘CiMac@es See MIS, ooss vate ass 1SO 2h pa vet (Meth) GaSe Oh Vlimemainmitelaleetts o...0. ule eacgaleat viv v jos, con B82, 175 
hydroxy-* rh (lig), nd sulf v 
or pl (gasoline) 
n29 |—,l-acetyl-4- Crlti0O2. Seenl4..... 186.21|pr (aa or to) POSe = oe ile kaanidereen horde oat leas 8 s jalks B82, 176 
hydroxy- aa sh 
n30 |—,2-acetyl-l- Ci2HwO2. See nl4...... 186.21/ye nd (bz, lig) |98 SA Ode wee PRES 6. ace00i| sk: a bees Lind s |chl, CS2s |B8!, 567 
hydroxy- aas 
n31 |—,2-acetyl-3- CisklaOx. See nl4... 5... cs.n- USO.2ivectia (ly eb) iml2; | Palin ger tis tribs|ieee en cacaha ltrere ci Bede 65 v | v {dil NaOH s|B82, 179 
hydroxy- lig 6 
n32 |—,2-acetyl-6- CioHi0O2. See nl4........... 186.21|pr (bz) Tok Pilcusbdoicehe tele, cccrce areca ae 8 s* |NaOH 8__—| B82, 179 
hydroxy- 
n33 |—,3-acetyl-l- CiolTioO2. See nl4........... 186.21|nd 1b (te haae NO Te Bn ceniceroa. tallo. ot areee ore Vv 6 jalks B8, 150 
hydroxy- aa Vv 
n34 |—,2-acetyl-l- CisHoNOa See nl4. 6 oe 231.21]ye nd (al) iSO Mm Be | PRyege preteen 2 carerennal eaeaeer ete i| d/s 8 (Waxerharer art B82, 179 
hydroxy-4-nitro- sh 
n35 |—,1-allyl- Gasrimesce midomi Jbatincs LG Sia er ee cia aya tna eed 256-7 1.0228; |1.61402 |. ..| s s |chls E12B, 
129-3019 118 
n36 |—,1l-amino-*.... . |1-Naphthylamine*. 143.19|rh (al-w) 50 300.8 1.1235, |1.6703 6/vfv .|B122, 675 
| a-Naphthylamine. sub 
CwlIsN. See nl4 
n37 |—,—, hydrochloride |CioHsN.HCl. See nl4........ LQ65imde ab) = TLR ee SUDDEN Whe Alice niunl oie ceraoeus Sa losnies . |B12, 
1220 
n38 |— ,2-amino-*.... .|2-Naphthylamine*. 143.19)lf (w) 113 306.1 1 0614 1.64989 glo8: | G8 Asie <li «. sl eereraprascee E12B, 
8-Naphthylamine. 544 
CilIgN. See nl4 
n39 |—,—,hydrochloride |CiHsN.HCl. Seenl4........ VIOIGEA oe dates ope ee Wee Me areta ea tc aaatat esters ae eho allie. cont etenie rare ee B122,710 
n42 |—,l-amino-4- CywHsBrN. See nl4........../222.09|nd (al, bz or LOZ Meera ne er chees al enetpretae sari eerie crerekers s s | 8 |ligs E12B, 
bromo-* peth) 713 
n43 |—,l-amino-5- CiHsBrN. Seenl4.......... 222.09/If or pl (w or GOA(COr)! Wr ae bees | eeees ose eh) teetoaerne Slyviv v |chl v E12B, 
bromo-* lig) (subl) lig s 717 
n44 |—,2-amino-1l- CGiHsBrN. Seenl4.., 22.0... 22P.09 | chund (Gilialor 1G3—4= "= Aer neeueecn elec anreercts|| peat tee cvane OEY ns: v |chl v E12B, 
bromo-* lig) 723 
n45 |—,2-amino-3- CiHsBrN. Seenl4.......... 222.09|pl (al) GQ a Baececttertate nl terete citel| seeeetes remo. s aas E12B, 
bromo-* 729 
n46 |—,2-amino-6- CywHsBrN. See nl4.......... Se2-09 i (alo worpethyt2S: le sendcs clones s ee ei eienen ac 6 |v’ Bo UG! gener seers E12B, 
bromo-* 731 
n47 |—,3-amino-1l- CioHsBrN. Seenl4.......... 222-00ind (bz-peth or m2) \laetsateescc serbia hee |e ee eines Live lev We Voretetton ners te Peeters 
bromo-* 90 % aa) 
n48 |—,6-amino-l- CioHsBrN. Seenl4.......... 222-09 rete cieeusis ee Ce Silane crt cena (ee oe ane Leh sie . 08 V E12B, 
bromo-* lig 6 730 
n49 |—,l-amino-4- GilizBoNsOssce nid 207 O9log cr alcor aa) )2008 "9 a eats encesniiantie tenet trminute ares vh v |to, chlv |E12B, 
bromo-2-nitro-* 775 
n50 |—,l-amino-2- CwHsCIN. Seenl4.......... 177.63|nd (peth or CO POS aeiaetetna teense intra teisiotins tateas wiv 8 E12B, 
chloro-* dil al) 709 
n51 |—,l-amino-4- CisHsCIN...See nls 2.8... 8% ileArporsspavo LACS EN ov qtoyey Oia) kee a iam tn ot roeo) cee OOIQuon| (she orn ten VA (aaa RMU Ie Cire Serer 3 E12B, 
chloro-* 711 
n52 |—,2-amino-1l- ColeclNsce Rid... ka.+, J\bvesesind (alior pethy-(60 °° laa vs Je pau | Maktanes sleeve gare 8 aa s E12B, 
chloro-* lig s* 720 
n53 |—,l-amino-2,4- |CioH7BroN. See nl4........./800.99}nd (al) BO bce Oa acl S| (oh ceca onan Inenmeniao's Tal) Va ay: v |chl v E12B, 
dibromo-* oe 735 
n54 |—,2-amino-1,4- |CioH7BroN. See nl4.........|300.99)nd (al or bz) WOGHT.) © pilkncy meputees alate caaretel| st henrot Muene os V E12B, 
dibromo-* 737 
n55 |—,2-amino-1,6- |CioH7BreN. Seenl4......... 300:99ind (alvor peth) | \N22—8> setae me alee eee ails eee shes df]v v jaas E12B, 
dibromo-* 737 
n56 |—,l-amino-2,4- |CioH7CloN. See nl4..........|212.08)nd (al) te Ruel laird cotheras | choy aeeereeesl Kare on ee i | -¥ E12B, 
dichloro-* 734 
n57 |—,5-amino-1,4- |CiHuN. See nl4............|145.21 iplionmd: (to), ol87.5):cor _|24 7408" aa alien). ne ee ee s chl s E12B, 
dihydro-* turns pink in aC 8 667 
air 
n58 |—,l-amino-2,4- |CioH7N:0.. See nl4......... .|283.18)ye PUMA SpE? GILES To Whe clei area] eters at 6|s|s|v|s {chls E12B, 
dinitro-* (aa) lig 6 784 
n59 |—,2-amino-1,6- |CioH7N304. See nl4..... l28e.18igold-ve nd (al 245-6 |p. cee [ne enter wifeue eter aa 6| 6] ij|v 6 jchlé E12B, 
dinitro-* or aa), pw (Py) lig i 793 















































SO | a ee meme? 
For explanations, symbols and abbreviations see beginning of table. 
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| 
Mol. Crane m.p. b.p. i ie a 
No. Name Synonyms and Formula a form, color and °C °C Density =| — Ref. 
specific rotation eal be other 
| solvents 
Naphthalene = 
n60 |—,l-amino-4- (Ost) SC) Dy Lb 0 0: Se 161.18)lt ye 48 TG BIC Ee ccass Sl eee coe reel Manet ee acs E12B, 
fluoro-* 710 
n61 |—,l-amino-2- 1-Amino-2-naphthol. 150U8ipilveryalt(bz)) LSOd ec cri wuete wiereetaieiere te [lev stmraie ete 5 | 8 | sh dil alk, E12B, 
hydroxy-* CiwHoNO. See nl4 dil ac v 1657 
n62 |—,1-amino-6- 5-Amino-2-naphthol. 159.18 |nd' (ww) orsog pri LGO:GCWr) Ne oe ace cia! |eresiele sere cers ene s|s/s8 NH3s E12B, 
hydroxy-* CiHeNO. See n14 (w) 1688 
n63 |—,l-amino-7- 8-Amino-2-naphthol. 159.18\)nd (w, al) 7: ef Seal ROTO MRE PEAAAN Psa erie vil vis Bile «cee E12B, 
hydroxy-* CiwHoNO. See n14 1696 
n64 |—,2-amino-3- 3-Amino-2-naphthol. 159. U8isilvery JE (bz)s Zab FF) Nila ctitans whe [tere wala ol|iontaao rete ts OVA BP. 8 Le mieeeeee E12B, 
hydroxy-* CiwHoNO. See nl4 nd (al) gh 1677 
n65 |—,2-amino-6- 6-Amino-2-naphthol. T5O;18ibr (dilial)ypr’ | |ZEZ—Sq | ae hc nell aie searens ele te nets oe iS tela este Peter E12B, 
hydroxy-* CwHoNO. See n14 (w) (sealed 1689 
. tube) 
n66 |—,2-amino-7- 7-Amino-2-napthol. 159.18!nd or lf (al) DOSiae hill: Lt, PE SRA omar tee, coe Bl sya ewes ec hea cllthane Saeareree E12B, 
hydroxy-* CiwHoNO. See n14 169 
n67 |—,2-amino-3- CiHsIN. Seenl4........... 269.09] (50 % al) TS 74a Neen erotene arabes Gino tere Vv s |chl v E12B, 
jodo-* aav 729 
n68 |-—,l-amino-2- Gublult) See nl4:..s.2<. «1+ (hO7.22tnd (peth), turmels2 fh PSTN win we ale gears i os V B122, 742 
methyl-* red in air lig s 
n69 |—,l-amino-3- = |CuHuN. See nl4............|157.22|(peth) Bio" | Sx ete Me oo eee 8 oss B122, 743 
methyl-* lig s 
n70 |—,l-amino-4- CuNuN. Seenl4...:.....0-. 157.22\nd (peth) BUD, VALAIS Datidveta cc sievere iewincyoeat ote i 08 V B122,740 
methyl-* lig 6 
n71 |—,2-amino-l- CuHuN. See nl4............|157.22!nd (lig), pr (ne Pate neta ee oy Se ceeeirrey lrg ar st Alviv v |chl v B122,740 
methyl-* (peth) ligs 
n72 |—,2-amino-6- CuHuN. See ni4....ce. crnas LS7-22i1£ (peth)), urns | 120-30) se crate tera eras wo mallee ater os Vv B122, 743 
methyl-* red in air min ac v 
n73 |—,l-amino-2- CioHsN2O2. See nl4.......... 188.19]ye-red mcl Pa ea eis, onl Kereta te [in eee BPs als S cdlao' |e Sates B122, 703 
nitro-* pr (al) 
n74 |—,l-amino-3- CioHsN202. See nl4..........|188.19}og-ye nd 8 Y fn EMEA CIOS Bo" Geese | Daa v s |chls E12B, 
nitro-* (50 % al) 748 
n75 |—,1-amino-4- CioHsN2O2. See nl4.......... 188.19}og-ye nd (al) NOG im lieecerptase el acnele aie Lcemere eevee OR NS Veil ahs f etoll ove aay spade roe B122, 704 
nitro-* 
n76 |—,1-:mino-5- CioHsN2O2. See nl4.......... 188.19|red nd PISO LES ha enc c oben. oo See aie. s bt oe I eee B12?, 705 
nitro-* 
n77 |—,l-amino-6- CioHsN202. See nl4..........{188.19]og-red nd 4S | Laverach acs elas ehrarets ihe peters eae fe ol idol Pee eee eh ict sara 
nitro-* 
n78 |—,1-amino-8- CiwHseN2O2. See nl4.......4..|188.19}red lf (peth) O67 iltoctar. a4 4 sibel oosette see ciaces dil sulfs |B122,705 
nitro-* lig s* 
n79 |—,2-amino-1- CioHsN202. See nl4..........|188.19}og-ye nd vp sca7 ane GVA ech Ree Eteh (IST ae | s .jaas Bl2, 
nitro-* 1313 
n80 |—,2-amino-6- CwHsN202. See nl4..........|188.19]lt og pl (alor |206-7 |......-..|........|-...---- Fy) s |diox s E12B, 
nitro-* aa) 765 
n81 |—,6-amino-1l- CioHsN2O2. See nl4..........|188.19]red nd HASAB es eee eg eee .|ga 8 B12, 
nitro-* lig i 1314 
n82 |—,7-amino-l- CioHsN2O02. See nl4..........{188.19|red nd HOS. 2. Ab 2 oi ai aiensra silisuaeca'slcre st ot sleumOncd Si51.8 re eee Bl2, 
nitro-* 1315 
n83 |—,2-amino-l- CiHsN20. See nl4.......... 172.19|nd (al) 11S: ga Rete Pe Serie ae ee rd) ERS (FED ane mee (ame emer Fy le 
nitroso-* 
n84 |—,2-amino-1,3,6- |CioHeBraN. See nl4........../379.89)(chl, al or al- La Smaa Niche Seam alates wae eee eee Hl...) v chl v E12B, 
tribromo-* eth) ligs 741 
n85 |—,1(2-amino- GaP NS 66 14 a rics ataca a scare Adee al ehes idee ave averrel elapapal aA geeoe raha s be ee a a Vv .|xyl s E12B, 
ethyl)-* 425 
n86 |—,2(2-amino- CiweHisN. See nl4......e.e+ TAL A toss sues ia lane sue cuttin ao etoetane a 7a eg lee ence ee ke s mC ee aoe 
ethyl)-* 
n87 |—,1(2-amino- N-a-Naphthylethylenedi- TSBi26ry9r.2 97 BAG 320d tks he ey 1.6648% | 5] 8 . |lig i E12B, 
ethylamino)-* amine. 2049 518 
CwHSNHCH2CH2N Ha 
n88 |—,1(amino- CNMI OO MLB havea de ss KNORERl oye baie saeine alaen se 65 MOREOCT Vorckaws alae soeeae 8 .|sulf s (bl) |E12B, 
methyl)-* 162-3? 418 
n89 |—,2(amino- CuHuN. See nl4............{157.22|/pr (eth) 59-60 thie Si, aoe ater vic Ce lh el tn on! epee Bp sronickion E12B, 
methyl)-* 421 
n90 |—,1-benzyl-2- 1-Benzy]-2-naphthol. 234.30|nd (bz) a ee Rar nay s alictaes ssc tees i|s|vjvJs Ichls B62, 680 
hydroxy- Cu HuO. See n14 
n91 |—,1-benzyl-4- 4-Benzyl-1-naphthol. 234.30/pl or nd LAGE NE vemee se el catia we cbeanicarenie 5 .|os 8 B62, 680 
hydroxy- CiHuO. See nl4 (dil aa-lig) lig 5 
n92 |—,2-benzyl-l- 2-Benzyl-1-naphthol. 234.30|nd or pr (lig) {73.5-4.0 |237-40% |........]........ i lig 5 B62, 681 
hydroxy- Cir HuO. See nl4 
n92! |—,1(benzyldine- |Benzaldehyde a-naph- 231.30]ye lf (al) OsOv .. allere nteraiessxersl| arte tcial lt areietershete sh{...|...| s |MeOHs |E12B, 
amino)- thylimide. CivHiyN. See nl4 507 
n92? |—,2(benzylidene- |Benzaldehyde f6-naph- 231.30/yesh nd (al) Ne cue econ Poe eee el crs oot el oct Ih Se 8 |chls E12B, 
amino)- thylimide. CvuvHisN. See n14 aas 602 





























For explanations, symbols and abbreviations see beginning of table. 
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Gryatalline Solubility 
No. Name Synonyms and Formula hee form, color and papi hep. Density np iE Ref. 
ue specific rotation Cc ie other 
w | al |eth|/ace| bz 
| solvents 
a ae | 
Naphthalene 
n93 |—,1-bromo-*..... CioH7Br. See nl4............/207.08/pr (8 form) —6.2(a@) |281 1.4887, 1.658819 |g | 0 | 0 |...) © |........../B5, 547 
2-2.7(8) 
n94 |—,2-bromo-*..... CiH7Br. See nl4............/207.08}pl or rh If (al) |59 281-2 16050 (1. .o hen i|s|s|...| 8 |chl, CS:, 8 |B52, 548 
n95 |—,1-bromo- CnuHsBr. Seenl4........... 800.01ind (al); Gpeth) [107-8 |.........lc.c0.0.. Berend (to Wal leet Woal lores ehh fees cd Pet seclp ES 4-5 B5?, 465 
2(bromo- 
methyl)-* 
n96 |\—,1-bromo-2- 1-Bromo-2-naphthol. 223.08irh pr (bz-lig) [84 AS Odin 0 Wetec. oe wire vacrstenawtes hk ell best PL aE a] ee ee E12B, 
hydroxy-* CwH7BrO. See nl4 ligs 1484 
n97 |—,1-bromo-4- 4-Bromo-1l-naphthol. 223.08/nd (dil al) Re lettin 6 Fete ERRNO REAR otal Peete | eoeelferees | CHL B62, 582 
hydroxy-* CiwH7BrO. See n14 aas 
n98 |—,1-bromo-5- 5-Bromo-1-naphthol. 223.08)nd (w) US I ercteachotk PAS CEES) ETRE C AGA crete lis ksi tester eso aU siento B62, 582 
hydroxy-* CiH7BrO. See nl4 
n99 |—,1-bromo-6- 5-Bromo-2-naphthol. 223.08/nd (w) BOGS Pe everaureevscetee |operates cerane een ara Bee | CBM Unpe ral llereted| tacos | (e sixctereresciate B62, 605 
hydroxy-* CwH7BrO. See nl4 
n100 |—,1-bromo-8- 8-Bromo-1-naphthol. 223.08|pl (peth) COKE fe We res: Eacc A ONE De. seeps Rte oe a ferteset| eet BE, foi Re B6, 614 
hydroxy-* CioH7BrO. See nl4 
nl01 |—,2-bromo-3- 3-Bromo-2-naphthol. 223.08/nd (lig) Ah owes atl arent ota: learecn tee SP 3 | rvatlht eailtepens: || aM LARS B62, 605 
hydroxy-* CywH7BrO. See nl4 
nl02 |—,2-bromo-6- 6-Bromo-2-naphthol. 223.08|nd (bz) 129=30: (Ui ian talakrdia vides: ctedd | wamvent tele P| WARS login dial ec treec c B62, 605 
hydroxy-* CiwH7BrO. See nl4 
n103 |—,2-bromo-7- 7-Bromo-2-naphthol. 223.08] (peth) 132-3 WTS ee ee Se aS ISSA igcmiee a lilac B62, 605 
hydroxy-* CioH7BrO. See n14 
n104 |—,6-bromo-1l- 6-Bromo-1-naphthol. 223.08|nd (w) P2O—=BO DP eiitclae etveciecdeattes cucrsto | as, ato treed SA on pelle eMol|lckessIlemcexit ee eran eae B6?, 583 
hydroxy-* CiwH7BrO. See nl4 
nl05 |—,7-bromo-l- 7-Bromo-1-naphthol. 223.08] (w) OS: 6-626. linn. oem ities coues ce ie ae Betlocg! |) PhclOts.| Geael eeteces B62, 583 
hydroxy-* CiwH7BrO. See nl4 
n106 |—,6-bromo-2- CuHsBrO. Seenl4.......... 237.10)nd (bz) U2 7 Vaetpecaasieyell s eee aso Semeralese i |v} va}...| 64 jchl v E12B, 
hydroxy-l- aa vi 1501 
methyl-* 
n107 |—,1(bromo- GyrbeBre See MU 5c 4-2 eteucs n> 221.10|(peth or al) 5a 64-5 8 SSE el | Sees derail decaene wh} gs |s|...| 8 jaas* B52, 462 
methyl)-* 
n108 |—,2(bromo- CuHoBr. See nl4............}221.10}If (al) 56 213100 Pr 5 Pair ct] Senet sd 6d} 8) |B) ||. aca]/=0-2- oh a B52, 464 
methyl)-* 165-914 aa s* 
n109 |—,1-chloro-*..... GuebiCloiSee nla. . a. 4a 162/62 [Rome tamer ee. 263 1.1938” |1.6332 | i | s | s |...| s |CSes B6, 1248 
nl10 |—,2-chloro-*..... CiHrCl. See nl4............|162.62|pl (dil al), lf [59 256 1.1377, 1.60792 | i | s | s |...| 8 |chls BS?, 445 
121-212 C828 
nlll |—,1-chloro-2- 1-Chloro-2-naphthol. A7SOzitids lig), pr (ehl)|'70 pean pele amie ce | eet ercenel| eee easte 5 | v']...|...| v’ lehl v B62, 603 
hydroxy-* CioH7ClO. See n14 pl (w) yh lig s* 
n112 |—,1-chloro-2- CioHeCINO>. See nl4........ 207.62|pa ye nd eG Mme | 5 eas cos All eres acer errs eee ee areil each [gctail ie ete uses | eukeceeiatee state E12B, 
nitro-* 374 
n113 |—,1-chloro-3- CioHeCINOz. Seenl4........ 207. 62ive na (HCOLB 2272 Ma) WG HATER, aia eS eMellewg lal VAS Hi. bate ite eer 28 E12B, 
nitro-* 376 
nll4 |—,1-chloro-4- CwHeCINO2. See nl4........ 207.62(It ye nd (peth |87-7.5 Rote eae acereace | Sterne peal | (to| errata |\a dr oarrse: « E12B, 
nitro-* or al) 370 
n115 |—,1-chloro-5- CwHeClNO>. Seenl4........ 207.62|nd (dil al or aa)|111 S360 5. eae ACM eee tty cola artes abe E12B, 
nitro-* 1812 372 
n116 |—,1-chloro-6- CiHeClNOz. See nl4......../207.62|ye nd $20) Ssyaratnaely es scieorells cea teat Bele vetlel locas hates | eater aaeegtes | Lee 
nitro-* 377 
nl17 |—,1-chloro-8- CiwHsCINO>. See nl4........ 207.62/It ye nd (gl aa |94 BSE YSTUN Ee PIAA ce See es ee eS 8 Spel |ee alloc o| oo EG E12B, 
nitro-* or bz) lig 6 373 
n118 |—,2-chloro-1- CiHeCINO:2. Seenl4........ 207.62|nd (peth) 95.5 Toa a cetee ll cinta sire she latovabria ates veel ow lowe We) vatlee we E12B, 
nitro-* >360 368 
n119 |—,2-chloro-3- CisHeCINO>. See nl4........ 207.62\br 04:5 amen [eee loot er eee ee er al bree sel ea sl eel eedacets 2 E12B, 
nitro-* 375 
n120 |—,2-chloro-6- CioHeCINOz. Seenl4........ 207.62|ye nd 170 TBO—OOISE AEE)... 2 ta ERR shoes lect [eile ss va sc:| tne eS Oreos | os Saba 
nitro-* 
n121 |—,2-chloro-7- CioHeCINO>z. See nl4........ 207.62|ye nd UES WE) We raniin cen Op chee mao lontees tcc ost» ova] exsee frogs. [ieee [ies wie sueis nee iniliei > Fc cuuie, © 
nitro-* 
n122 |—,3-chloro-1- CioHeClNOz. See nl4........ 207.62|grsh-br nd BOS: «Abe ascacctansnellete ses ais eleetersrocare se SE AE eae lord Sl ORL Hl nO eNS E12B, 
nitro-* (PhNO: or 369 
90 % HCO:H) 
n123 |—,6-chloro-1- CyoHeCINOz. Seenl4........ 207.62|nd (aq ace) 10 0 Cee canes feten| Curd aeRO! hes o otocian wel onwit heel eee! | hakel| oererhe teeta E12B, 
nitro-* 373 
nl24 |—,7-chloro-l- CioHeCINOz. See nl4........ 207.62\ye nd (al) (4 [Yemen >| Lan sevens in oo] Carpenter re eeatene A Talk Sal Selte leider viet E12B, 
nitro-* 373 
n126 |—,1(chloro- CuHoCl. See nl4.........6.. 176.65|pr 32 OTB t aitet ss wi ole: |axetanete cred Py toe A ls co (oye (eee tego ocr ys BS?, 461 
methyl)-* 135-96 
nl27 |—,2(chloro- GnHsCl) Seeml4.o.ccsn ove 176.65/lf (al) 48 168228 Bi leeeerentra ieee aes C550) Wert Sal ieee Wns On [A elle ty aeriacotne oi B52, 464 
methyl)-* 
— |—,decahydro-*.. .|see Decalin 
n128 |—,1,2-diamino-*. .|1,2-Naphthylenediamine 158.20|lf (w), rose to |94-8 POO=10S, Waa ca locales crs SRV eye tlt, « «(CRD Vv E12B, 
CioHioN2. See n1l4 br in air 805 
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For explanations, symbols and abbreviations see beginning of table. 
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+. 


n132 


n133 


nl34 


n135 


n136 


n137 


n138 


n139 


n140 


nl41 


nl42 


nl43 


nl44 


nl45 


nl46 


nl47 


nl48 


nl49 


n150 


nl51 


nl52 


nl53 


nl54 


nl55 


nl56 





Name 


Naphthalene 


—,1,4-diamino-*.. 


—,1,5-diamino-*.. 


—,1,6-diamino-*.. 


—,1,7-diamino-*.. 


—,1,8-diamino-*.. 


—,2,3-diamino-*.. 


—,2,6-diamino-*.. 


—,1,4-diamino- 
2-methyl-* 
—,—,dihydro- 
chloride 
—,1,5-diamino- 
2-methyl-* 
—,1,3-diamino- 
2-phenyl-* 
—,2.6-dibromo- 
1,5-dihydroxy-, 
diacetate 
—,1,6-dibromo- 
2-hydroxy-* 


—,1,2-dichloro-’*.. 


—,1,3-dichloro-*.. 


—,1,4-dichloro-*.. 


—,1,5-dichloro-*.. 


—,1,6-dichloro-*.. 


—,1,7-dichloro-*.. 


—,1,8-dichloro-*.. 


—,2,3-dichloro-*.. 


—,2,6-dichloro-*.. 


—,2,7-dichloro-*.. 


—,l(diethyl- 
amino)-* 

—)2,3-di- 
hydrazino-* 


—,1,2-dihydro-*, . 


—,1,4-dihydro-*. . 


—,1,2-dihydroxy-* 





Synonyms and Formula 








1,4-Naphthylenediamine. 


CioHioN2. See n14 


1,5-Naphthylenediamine. 


CiHioN2. See nl4 


1,6-Naphthylenediamine. 


CioHioN2. See nl4 


1,7-Naphthylenediamine. 


CioHwN2. See nl4 


1,8-Naphthylenediamine. 


CioHioNe. See nl4 


2,3-Naphthylenediamine. 


CioHioN2. See n14 


2,6-Naphthylenediamine. 


CioHioN2. See nl4 
CuHiNe. See nl4 


Vitamin Ke. CuHi2zN2.2HCl. 


See nl4 
CnuHiNe. See nl4 


CisHuNz. See nl4 


CuHiBr2O.. See n14 


1,6-Dibromo-2-naphthol. 
CiHeBr20. See nl4 


CiHeCh. See n14 


a-Dichloronaphthalene. 


CiwHeCh. See nl4 


8-Dichloronaphthalene. 


CiHeClh See n14 


y-Dichloronaphthalene. 


CiwHeCh. See n14 


n-Dichloronaphthalene. 


CwHeCh. See n14 


6-Dichloronaphthalene. 


CwHeCh. See nl4 


¢-Dichloronaphthalene. 
peri-Dichloronaphthalene. 


CiolleCle. See n14 


«-Dichloronaphthalene. 


CiHeCl See nl4 


«Dichloronaphthalene. 


CiHeCle See nl4 


6-Dichloronaphthalene. 


CwHeCh. See nl4 


N,N-Diethy]-1-naphthyl- 
amine*. CuHiuN. See nl4 


CwHiwNa. See nl4 


Al-Dialin. A!-Dihydro- 


naphthalene. 
CiHio. See nl4 


A2-Dialin. CioHio. See nl4.... 


8-Naphthohydroquinone. 
1,2-Naphthalenediol*. 


CioHeO2. See nl4 












































T 
Solubilit; 
Mol Crystalline a b vaca | 
ee "| form, color and ey Bee Density np —— Ref. 
* specific rotation evil al: lethlacel be other 
solvents 
—- 4 
158.20|nd TO Se x orcussstateeel| ean crac. 6 1.644118 | gk] viv v |chl v B132, 82 
158.20|pr (eth) 190 sub U ey See ee ener |} s|s chl s E12B, 
824 
158.20|nd (w) 77 RSS aa ldo ches Ges 1.1477” 1.70839 | g¥ "| s)s), BP) 8 of SES eccustetegeonece E12B, 
6 828 
158: 20!pln(bz)5 sd (yy) MALT Dee Me ais creel nwo susilorcieneeene dh | sh | 6 gh |lig 6 B13, 205 
158.20] (w-al) 66.5 20512 sub 1.12654 1.6828% PPh) 8) race cl ae eee B13?, 85 
sh 
158.20/lf (eth or w) TOS—4" taupe abate 1.09687 1.634226 Voi BH ake oil|- Sed Suenrmyeeentat B13?, 86 
158.20|nd or lf (w) 2D APSR See cache ccoltipneeie esters oh} 6 | 6 .|B132, 86 
Sarthe 172.23] (peth) 113-4 tet Ceara tae PRE EEL OC Ae acs E12B, 
aa s 846 
245.15] (dil HCl) BOO NAL PA Series. 3 cteal aoe eee 6 gi leoed acs] orcas Wn (Mier sianinrs E12B, 
846 
aC aay rc 172.23|red-ye If (dil al)|136 AoA Arar cod IC RR (ae cacy \yk | |Ne do I'd Vv .|E12B, 
847 
Magee Asem 234.30/pl (MeOH or 116 OS SSE Soe Becsicis naleoeeen vl 6 v jligi E12B, 
bz) 843 
ah eiene ena 402.05|nd 147.5 AA Gigs) OO) (on croc lig s* B62, 951 
BOL-O8ind (pethvorae))|LOGi lrste's wicttvmileca ete aberstelne eee eres Zh ce, Gee We noe cfitancen ete E12B, 
1512 
eed, Ete 197.07|pl (al) 35 295-8 1.3147¢ |1.6338° s|s {Steck NISRS 
302 
197.07|nd or pr (al) 61-2 OTE he ea aoe 8B Ps.cieflnn o|o-e cfc ceuemertere E12B, 
304 
197.07\nd or pr (al) [68 286-7 12007 4g 11620870 a2 | ere al ymilea: | eee E12B, 
306 
197.07 |nd or lf C/o (Sea OB) hie ee TWO) Bale whe cis. sees mtonsms E12B, 
(MeOH) 309 
197.07|nd or pr (al) 49 Te vacate acallls. erate cove ail ave cguhieenaad openail eis cue ee eae eae E12B, 
310 
197.07|nd or pr (al, aa)|63.5-4.5 |285-6 1.2611'f° |1.6092 |...| s | s s jaas E12B, 
312 
197.07|rh pl (hexane) [87 d 1.29247 |r.e2s6e [oc oI; osc lek decals eoeReee E12B, 
313 
197.07|rh lf (al) OO era asta evats masiie-rasee'a: ca arall apa tretarene i Se | (Oh SS [amr (SRE ee E12B, 
s* 315 
197.07|pr (aa), nd (al),|/140-1 1 lea ea | te, Sea aie he og ec) é6|s chl s E12B, 
If (al), pl aa s 317 
(PhCO:2Et) 
197.07|p] or lf DUG De liter: aieth ile eon Selle erin eee yh .|hexane s* |E12B, 
aa sh 318 
2 99.SOl Pe Coe hy «ce ote hd acuv-enare « 155-65” 1.01539 1.59612 1 8] 8 t{/BarBy Thee" |. ARs 
285 
ate Oia: atots 188.23|red-br (al or w),|167-8d I ROY (I sae iS oOararoe Vv -|dil acs E12B, 
rere (w) sulf s(red) 908 
nd (bz) 155-6 aa 6 
(bz, -al) 
130.19)lf, pl on cooling} —9 206-7 0.99747¢ fs ell a (Abe || el OY lice 4 E12B, 53 
789 
130.19]pl 24 209 0.9928 |1.55498 .jaa sh E12B, 54 
9417 
LEONE IForndi(CSs)) MOG =25 ec kyeimcuere olen a tera rcll cence 5 8 . lalk s E12B, 
lf (w+1), nd (anh) 1962 
(lig) 58-60 





For explanations, symbols and abbreviations see beginning of table. 
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C : Solubility 
Mol. ‘rystalline aes En 
No. Name Synonyms and Formula ae form, color and oc oC Density np + Ref. 
* specific rotation other 
w | al |eth| ace} bz 
. solvents 
—— 4 alt | eae 
Naphthalene iy 
n157 |—,1,4-dihydroxy-*|1,4-Naphthalenediol*. 160.17|mel nd (bz) hn OS eee ea en ARRAN As Pen, s'| 8 |s]...| 8 |CSei E12B, 
a-Naphthohydroquinone. aa sh 1973 
CioHsO2. See nl4 lig 6 
nl58 |—,1,5-dihydroxy-*/1,5-Naphthalenediol*. 160.17|nd, pr (w) 258 OG) Gt Wl Peecreacladeieitne 6|s|]s|s|s jaai R12B, 
CioHsO2. See nl4 lig i 1980 
nl59 |—,—,diacetate.... . CiwHirOs. See nl4........... 244.25|nd (bz) VEU le eiece ev ebaregre eth avaeraia alr achaty is etiete scot Niet Al tetera eee cn E12B, 
1982 
n160 |—,1,6-dihydroxy-*|1,6-Naphthalenediol*. 160.17|pr (bz) PBB yf | Wi sic arrtetefaclnrs Maye aisle lib-am ste 6|/s|s]s |...|MeOHs_ |E12B, 
CioHsOz. See nl4 lig i 1987 
nl61 |—,1,7-dihydroxy-*|1,7-Naphthalenediol*. 160.17|nd (bz or sub) |178 sub Sea race a ‘aral| |S, 275) she patis Salt MO salt aA aaa ll fe Stall a co toh OE E12B, 
CioHsO2. See nl4 1989 
nl62 |—,1,8-dihydroxy-*|1,8-Naphthalenediol*. 160.17junst nd i YS | peerage Cir hide etenagusl | tone MNS OPS aval: on |e [CO v7 E12B, 
CiHsO2. See nl4 lig 6 1991 
nl63 |—,2,3-dihydroxy-*|2,3-Naphthalenediol*. 160.17/lf (w) BOOS Males letic iw ispeusinll fateretarwia evel] ih ater Acai ski v|vi...| v jaas E12B, 
CioHsO2. See nl4 lig s 1994 
nl64 |—,2,6-dihydroxy-*|2,6-Naphthalenediol*. 160.17|rh pl (w) 218 BUDE of ilviupd ave, e «il lecaseRenens v'l s|s |s]| 65 ljaas E12B, 
CiwHsOo. See nl4 5 lig i 2003 
nl65 |—,2,7-dihydroxy-*|2,7-Naphthelenediol*. 160.17|nd (w or dil al) |190 sub Sid e-arachva! silences aio Bis" is |. 2<] 8 |ehl's E12B, 
CioHsO2. See nl4 lig i 2007 
nl66 |—,1,4-dihydroxy- |CisHuOu. See nl4 258.28]/pr 1 1 el rapes: Pace bere eran tliemleers ic £ hetisclls toile, sa) apnea Gt, GSS 
2-methyl-, 
diacetate 
nl67 |—,1,5-di- 1,5-Naphthalened ithiol*. RUZ COR (al. Gth, bey) [OS We ohana cies vee ee SEE ...| vv |...| v |dil HCl v |B62, 952 
mercapto-* CioHsS2. See nl4 
n168 |—,1,4-dimethyl-*.|a-Dimethylnaphthalene. PSGCZON arc erenters asin cave >-18 262-4751 1.01572 |1.6158% | i |v | 0)... d. lc. e cree ao, 468 
CrHn. See nl4 
n169 |—,2,3-dimethyl-*.|Guaiene. Ci2Hi. See nl4.... .|156.22/If (al) 104-4.5 |265-6 NOT lessewene Wa lio fo Se cial emesis E12B, 
6 142 
n170 |—,1(dimethyl- N,N-Dimethyl-1-naphthyl- 171.24|vt fir 59.5-6.7 |274.5 1.04461 1.62415 Aa i=l ee Jal rae Meee fe ee reeieee eart [etic, cohol a 
amino)-* amine*. CisHisN. See nl4 139-4012 
n171 |—,2(dimethyl- _|N,N-Dimethyl-2-naphthyl- _|171.24|dk red nd 52-3 POPS. ORAS MSR potas ll Gollsccleoolbensaseea: B12, 
amino)-* amine*. CyHisN. See nl4 160-112 1273 
n172 |—,1,6-dimethyl- |Cadalene. CisHis. See n14....|198.31]..............f.....200% POO NG Pare ES dhs allecalbrcd|+-elseallimeeare eee B52, 473 
4-isopropyl-* 1467 
n174 |—,1,3-dinitro-*.. .|y-Nitronaphthalene. 218.17|ye nd (bz) 144-5 sub pete ncapaall case eeteas i|s PA leaep eerie B52, 454 
CioHeN20u. See nl4 
nl175 |—,1,5-dinitro-*...|CioHeN2Ou. See nl4.......... 218.17|hex nd (aa) 217.5 sub ER Lebeateney| hrskiek tec i | 5/v]...| s |CSei, Pys |B52, 454 
n176 |—,1,8-dinitro-*.. .|CioHeN2Ou. See nl4..........|218.17]/ye rh pl (chl) |173-3.5 |445d ss... .. we Je eee i |i |...|...] & |Pysi, chl 6|B5?, 455 
B142, 653 
n176!|—,1,6-dinitro- CioHeN2Os. See nl4........../234.17|gr ye nd ZOSA a Oi eetenrebeccolleaetete fessor enetsoeeetcree 6) sJ]...|...|.../Py, ehls |El2B, 
2-hydroxy-* lig i 1581 
nl177 |—,2,4-dinitro- CywHsNsOs. See nl4..........|259.18lye rh nd (al) MOS Oise sateen pte reclccas eee ...] 8%] 8 |...] 8 |ehl, tos |B5?, 460 
1-triazo-* lig s* 
n178 |—,5,8-dioxo- Cyclopentadienebenzo- 174.20/gr-ye lf VO WM Ol rnnpeetance | asctepedce agers aN Vee BP vi bal ice a ips oe DS 
1,4,5,8,9,10-hexa-| quinone. CuHioO2. See n14 1033 
hydro-1,4- 
methylene-* 
n179 |—,1-ethoxy-*.... .|Ethyl e-naphthyl ether. 172.23|nd 5.5 280.5 TERE PED | Re ff Se ho ols ealliosessceee B62, 578 
CwHO. See nl4 
n180 |—,2-ethoxy-*..... Ethyl 6-naphthy] ether. 172.23|nd 35.5-36  |280 1.0606; |1.5975% | i|s|s|...|...|tosligs |B62, 598 
Nerolin. CizHi20. See n14 C82 s 
n181 |—,l-ethyl-*...... Gillan See ala yaaa c onset {5023 REE A oe eke =13.88 1258.67 |1.00816,,11.606220 | i | = | |. ..)... |, . ese. ees B52, 467 
n182 |—,2-ethyl-*...... Guin Seeml4e eet hcaee IE CG90-5 1 Ie ead 257.9 0.9922" 11.5999 | i | o]of...J...}..0......./IB52, 467 
n183 |—,1(ethyl- CoHyNn. Seemlaiinncc cao. oss Df lic Qik ex carcacs tessneseceisrast |Manare axscertss 19116 1.06029 |1.6477 ya =e He otc ol eel iaenomee enc jeter ara 
amino)-* 
n184 |—,2(ethyl- GrplisNn SEG 14 ee era san foots anc Ld dc fe leresc) ny serosa erate <15 306-17 105708 ipeounieee eel siabevl Mraae [le stees| eae) loro tear Neoausyeae B12, 
amino)-* 16710-2 1274 
n185 |—,1-fluoro-*...... Gighinis SOMA rcccsace 8 ors ores | LAGU d | heats na ads arsnb oe aye —13 215758 1.1349 1.593920 Pla. |S Ae al evccaills veasecan suse | ReOt5 eee 
n186 |—,2-fluoro-*...... Gigli s See Tl 4iiressts operea nas 146.17|nd 59 CAI I (EIN secre heal lteter: i|s|s]|...| s |chls BS, 541 
n187 |—,1(formyl- CuHoNO. See nl4...........|171.20}nd ES e5e PO Pee eit eocnesone|| Reactor BE PB. laren lee |OB2S E12B, 
amino)-* 459 
n188 |—,2(formyl- CuHeNO. Seenl4........... 171.20)lf (bz-peth) ZO 8 © PURER mre rete | Secterecenckats|ipmaaMere tress Aes lH lacs inks | reed] heat ns cee E12B, 
amino)-* 562 
n189 |—,1,2,3,4,9,10- Naphthalene hexahydride. BARD Dl aeiam tapes tsistatte elias Rhries) where 195 0.934 1.5331 Peat ter aici thE Ps festall Rs coeaile Oreagtecs eesLcce B5, 433 
hexahydro-* CrHu. See n14 
n190 |—,1-hydroxy-*. ...|1-Naphthol. a-Naphthol. 144.17|ye mel pr 93.35 288760 1.1031 /|1.6206% | 5*| s | s |...] s |chls E12B, 
CHO. See n14 i CCl 6 1148 
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For explanations, symbols and abbreviations see beginning of table. 
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‘ Solubility 
Mol. [iy ore ee eee bp 
No. Name Synonyms and Formula abe form, color and °C oC Density np — Ref. 
specific rotation oF ltedeletniacaltbe pone 
solvents 
et JL HF 
Naphthalene 
n191 |—,2-hydroxy-*. ...|2-Naphthol. 6-Naphthol. 144.17|mel If 122 295760 1228° lB i|v'| v v |SO2 6 E£12B, 
CwHs0. See n14 lig 5) 1210 
nl92 |—,—, acetate. .....|2-Acetoxynaphthalene. 186.21|nd (al) 70 132 44 cacti amici aren ijvijv -\chl v E12B, 
CizHiO2. See n14 1256 
n193 |—,—,benzoate.... . |2-Benzoyloxynaphthalene. 248.28/nd or pr (al) LOSS 5 Wievysczuamryn le teercoreters BY PAISOK AR: cisilleuebell loves ereneiacsuanl E12B, 
Ci7Hi202. See n14 1260 
n197 |—,2-hydroxy- 1-Methyl-2-naphthol. 158.20|nd (w, bz-lig) {110 PROF TL Rea tes lies 6/viv v jaa v E12B, 
1-methyl-* CuHw0O. See n14 1388 
n198 |—,1-hydroxy- 8-Nitro-2-naphthol. 189.17}ye nd (al) WAS—b be isctrnteh cee [leas challlepe eee 4) wet oe [We |e pices E12B, 
8-nitro-* CiwHiNOs. See nl4 1559 
n199 |—,2-hydroxy- 1-Nitro-2-naphthol. 189.17|ye nd or If (al) |103 [150064 6 Whines o wteltacatee mee 71a Ye ca | gal (ee |e eee E12B, 
1-nitro-* CiwH7NO;. See n14 1547 
n200 |—,6-hydroxy- 5-Nitro-2-naphthol. 189.17/lt ye nd (w) WAT ON ey bra brcr a ens ohare ene PREM, Slee la ae ie ieee E12B, 
1-nitro-* CiHiNOs. See n14 1556 
n201 |—,1-hydroxy- 1,4-Naphthoquinone V8A7ibt ye nd (hz), |IVS- Nn de scbreslesast ceeie eee eee i|vj|v]|vi|6|MeOH v_ |E12B, 
4-nitroso-* l-oxime*. 4-Nitroso- (dil al) 1597 
1-naphthol. 
CiHiNO2. See nl4 
n202 |—,2-hydroxy- 1,2-Naphthoquinone 173.17|ye nd (bz) MDD = Ne siteteeatt gy eran Sal ae ereeeare ae 7 lg v jaav E12B, 
1-nitroso-*...... 1-oxime*. 1-Nitroso- yh lig 6 1597 
2-naphthol. 
CiwHiNOs. See nl4 
— |—,l-hydroxy- see Tetralin, hydroxy- 
1,2,3,4-tetra- 
hydro*- 
n208 |—,2-hydroxy- 1,3,6-Tribromo-2-naphthol. 380.88!nd (aa or al) TaSy Sn aeons 8 s |MeOH s_|B6?2, 606 
1,3,6-tribromo-* | CioHsBraO. See nl4 CCk s 
n209 |—,2-hydroxy- Providoform. 1,4,6-Tribromo- |380.88}nd (bz) Ly Sane ae ae | [eee ree REC 8 s* |chl s E12B, 
1,4,6-tribromo-* | 2-naphthol. aas 1522 
CiHsBrs0. See nl4 
n210 |—,3-hydroxy- 3,4,6-Tribromo-f-naphthol. |380.88/nd (bz) 127-8) @ 1 Awol he emes are hees 8 «| val. . |B62, 607 
1,2,7-tribromo-* | CioHsBraO. See n14 
n211 |—,1-hydroxy- 2,3,4-Trichloro-a-naphthol. |247.5l1/nd (aa orlig) |159-60 |.........)........)......-. i | s*| v .jaa dA B62, 582 
2,3,4-trichloro-* | CioHsClsO. See nl4 lig 5 
n212 |—,2-hydroxy- 1,3,4-Trichloro-8-naphthol. 247.51|nd 1 | 6 am (eeeoeemeee aR Al (6 Se OS 8 .|aas B62, 604 
1,3,4-trichloro-* | CioHsClsO. See nl4 
n213 |—,l-iodo-*....... CwHrl. See nl4.........,..- 25407 || GEM ay tacos 305 1.74744 |1.70544 | i | © | © 2% |CS2 B52, 449 
n214 |—,2-iodo-*....... Cio. See mia cscs. cect 254.07/If 54.5 308 1.6319% 1.6662” ik Gig ./aa Vv B52, 450 
1724 
n214!|—,1-mercapto-*. .|1-Naphthalenethiol*. POO 24 erase Poceuateantel| ae xatae ae 208.5% 11.1557 |........ Wa a (a Ae (rere (eee B62, 588 
CywHsS. See nl4 285d 
n2142/—,2-mercapto-*. .|2-Naphthalenethiol*. 160.24|pl (al) 81; 162.77| 288 IED. Otek ee déiviv lig v B62, 610 
CwHsS. See nl4 
n215 |—,1-methoxy-*...|Methyl a-naphthyl ether. —_{158.20).............. <-10 |269cor 1.0964) |1.62324 | i | s|s .|chl s, B62, 578 
CuHwO. See n14 CS: v 
n216 |—,2-methyl-*. .. .|Methyl 6-naphthyl ether. 158.20/If (eth) 72 274 mub) Silvas. cee 8| 6/8 v |CS2s, B62, 598 
Nerolin. CuHi00. See n14 chl v 
n217 | —,1-methoxy-* ..... CisFlits SCO RUA cacy wk at eg LO Se cree Meise aie —22 240-3789 1.028712 |1.618 1 Ws WSRidlant «ills endchenacateaa B52, 460 
n218 |—,2-methyl-*. .. ./CuHo. See n14 142.20}mel (al) 37-8 240-2 1.020% (260260 |'¥5)\SeclFy |. 6.1. cele esncesee B52, 463 
n219 |—,1(methyl- CuHuN. See nl4............ DBT 622] a cee ets v's an cies 205 SO PRR Fee ear 1.6722 | i | s | 8 CSaas Pea eee 
amino)-* 165-751 
n220 |—,2(methyl- CuHuN. See nl4............ 157.22\dkinair  —s_ |... a) ee eo erat orl aired mee arcle cal ioe a erence gaan B12, 
amino)-* 165-70" 1273 
m221| —,1(8-methyl- Isoamyl a-naphthyl ether. DEBRA cpt sais Oa lepers, LAU 317-9742 1.0069%" sy em Pera eenme ey Coaee eee bs ie tee i, B6, 607 
butoxy)-* CHO. See n14 
cor 
n222 |—,2(3-methyl- Isoamy] f-naphthyl ether. 214.31/If 26.5 323-6d 1.0155. 1.57682 | i | s | 8s ... .|B6, 642 
butoxy)-* CiHwO. See n14 
0223 |—,1-methyl- CuHoNO:. See nl4 187.20)lt ye nd (al) BSH ois. vbeiggn nee a des ce aoe Di le ait pe Me |e ice E12B, 
2-nitro-* 363 
n224 |—,1-methyl- CuHoNO:. Seenl4.......... 187.20)ye nd (al) BEB aS aaphiaes | At ce oe ott ee 8 Ph ea mo ee ee E12B, 
3-nitro-* 364 
n225 |—,1-methyl- CuHpNOs See nl4.......... 187.20|bt ye nd 71-2 Ue elim koe a Maem eeal (eens S- e os 8 E12B, 
4-nitro-* 362 
n226 |—,1-methyl- CuHoNO: See nl4.......... 187.20|br nd (al) BQ SS i scaceraveveventeall Grete, aly cca bibs peered TA ree] eee eee (Cae no ae teed E12B, 
5-nitro-* 363 
n227 |—,1-methyl- CuHoNO:, See nl4.......... 187.20)nd (dil al) OT? wea luargoanar Scale So soar clam tobpar Rs i) lepeliogel ees taleumaraceer E12B, 
6-nitro-* 364 














For explanations, symbols and abbreviations see beginning of table. 
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Crystalline Solubility 
Name Synonyms and Formula a. form, color and PLP: bp. Densit; Ref 
ae an, z °C °C ensity np 5 
specific rotation other 
w | al |eth|ace] bz 
| solvents 

Naphthalene | r 

—,1-methyl- CuHoNOs. Seenl4.......... 187.20]}ye nd (al) VES 5 tan DUP 3 Ae ae Sal oo 2 a ee OO i | sh _|E12B, 
T-nitro-* 364 

—,l1-methyl- CuHoNOs. See nl4.......... USA2ORG ve(OOi% al)! 16B Mee eer ee erllin crerars wipunsl eerie i | s' .|E12B, 
8-nitro-* 363 

—,2-methyl- CuHoNO:. See nl4.......... 187.20]yesh pr or 81 PSSA ate |All weremalt i|s .|E12B, 
1-nitro-* nd (al) 362 

—,2-methyl- CuHoNO:. See nl4.......... 187.20] yesh If (al) 1s Le ee ee Rye] | An str rice i | s* .|E12B, 
3-nitro-* 364 

—,2-methyl- CuHoNOs. See nl4...... .|187.20) ye nd RAED eb) lip aie nants eves Ser twits eed eek i | sh .|E12B, 
6-nitro-* 364 

—,2-methyl- CuHsNOs. See nl4.......... 187.20|yesh pl (al) CO ln cpaecheacaahs at rea ar eee F } wh fs walle. cchars.clihamere eres E12B, 
7-nitro-* 364 

— 3-methyl- CuHoNO:. Seenl4.......... LS (e20/parvemds(al) 640-501) ibe tacceica les ancse| eenremees i | a .|E12B, 
1-nitro-* 362 

—,6-methyl- CuHsNO:. See nl4.......... 187.20|\ye nd (al) OTB mille he Sale A ee ee i | s* .|E12B, 
1-nitro-* 363 

—,T-methyl- CuHoNOs. Seenl4.......... 187.20|ye nd (al) CYS: a Eee RA lee! Pee ae cy oe Fan ea |e MI ets so, E12B, 
1-nitro-* 363 

—,l-nitramino-* .|1-Diazonaphthalenic acid. 188.19|lt ye nd (w) ne re” ION | egeaae ach) ISN Ven | DO 0 .Jalk, org E12B, 

CwHSNHNO: pole ae 

—,2-nitramino-* .|2-Diazonaphthalenic acid. 188.19/lf or nd TER a SNS il |e enon) kA ath, ..|E12B, 

Cun? NHNO? Bee 

—,l-nitro-*......|CioH7NO2. See nl4.......... 173.17|ye nd (al) 58.5 304 W332 euler ete i|js|v _|ehl, CS2 v |B52, 450 

—,2-nitro-*......|/CioH7NO:x. See nl4.......... 173.17|ye rh nd (al) 79.0 TERS) vert teen Hat Wah ich gee ee eee | See ene B52, 451 

—,l-nitro- CioHeNiOz. See nl4.......... 212-1Sigold-ye nd (8]) 1191 0 |. ok eck callow dc cunauleceucnne Sleeve occ eats |aware . |B52, 459 
5-triazo-* gh 

—,2-nitro- CiHeNiO2. See nl4.......... Zia iSivemd ((diliace) W1038—4d. iia cece elnino silioenaceee v v .|aa v B5, 565 
1-triazo-* lig 5 

—,l1(nitroso- CwHZN(NO)OH. See nl4... .|188.19|/nd (peth) BBB iWlavartenvn tetas lorsrh ataavenelllsvestyens Yaveye) etecel feds austell eens ./chl, NH3 s | E12B, 
hydroxyl- 863 
amino)-* 

2 2(witrone- CwHEN(NO)OH............ 188.19|nd (aa-peth) |gg-o2 |.........|........|...-06-. i NH:s | E12B, 
hydroxyl- aas 863 
amino)-* 

—,octachloro-*.. .|Perchloronaphthalene. 403.74|nd (CCh-bz) 1HTS-S 1440-00 hoe ocean eee os 5 v |chl v B52, 446 

CiCls. See n14 cor 2460.5 lig v 

—l-phenyl-*..:. .|CisHiz. Seenl4............. OAD 7 eres. oer ee tatt ca. 45 agar.) Alin a cls, |saes Mere ijviv Vol |i cree were chet B52, 602 

—,2-phenyl-*.....|CisHiw. See nl4............. 204.27|bl If (al) 101-2 SAS =6 gee tec sine eee eee s |v s |jaas B5?, 603 

—,l-propoxy-*....|a-Naphthyl propyl ether. PRGICI rae aston ontiees Pe aca 298-9762 1.0447. L2BOLS renee orale Ae ary al character B6, 607 

CiusHuO. See 014 
—,2-propoxy-*....|8-Naphthyl propyl ether. 186.26|nd (al) 30:b-40' gil-eeeee eek cr | Seem ant Bhiil cc sl lero ell exaa hexoteapeeeatels B6, 641 
CiwHnO. See n14 

—,1,2,3,4-tetra-  |see Tetralin 
hydro-* 

—,1,3,5,8-tetra- |+y-Tetranitronaphthalene. 308.17\It ye:tetr (ace) 194-5 fio... e en hewn flaw ceca 6 Vv chl 6 E12B, 
nitro-* CioHaN«Oz. See n14 HNO: s 411 

—,1,3,6,8-tetra- |8§-Tetranitronaphthalene. 308.17|ye nd (al) 203 OXD Dall eee covalcnicaerr: ety ea cllensal le eelidis spec on B52, 459 
nitro-* CioHiN«Os. See 014 

—,l-triazo-*..... a-Naphthy!l azide. 169.19)pa ye pr Oe ye 1.171325 11.655025 Ve | oar tom: |e yall aes Sree eee E12B, 

CioH7Nz. See 014 1041 

—,2-triazo-*..... B-Naphthyl azide. 169.19|pr (al), 33 ag ae lhe ce ee CO ne 4 sori aes ae 5 |38 MeOH s, |E12B, 

CiH7Nz. See n14 nd (peth) 0s Vv 1041 

—,1,2,5-tri- CisElias Seem 4s gine aera 170.26\nd (al) gare 14012 1.011; {1.6082 | i | 5] v y |MeOH 5 |B52, 470 
methyl-* 

—,1,2,6-tri- Gis Hig See NIA encase et atest 70:26 pracsprsetvnnns-exsega| Weerarse ine TALE UN vane es| ec etee 8 B: ist vehicle BS, 571 
methyl-* 

—,1,2,7-tri- GH See mls << y.sdepies HZOS26 [Serene ee .|147-816 |1.008% | 1.6093 | i 8 Palleeasooriee. B52, 470 
methyl-* 

—,2,3,6-tri- Cisth ia SCE DLS 5 esccec cine els ZO! 26M, ahs cieeacer sc aneueysten 92-3 PAG ee tel i opr oraeeneeeieterd (PRARNSE cece i (illic. givers Pore B5, 572 
methyl-* 

—,1,2,5-trinitro-*.|CioHsN30c. See n14..........|263.17/It ye nd (al) bs (Ve | eg hoc] | OR 7 leg ee CCh s B52, 457 

—,1,3,5-trinitro-*.|CioHsN3Oc. See nl4.......... 263.17]ye rh (chl) 122.0 BGLOXD « Wertranetan les eatnerens Teva oatley: chl s B52, 457 

—,1,3,8-trinitro-*.|CioHsN3O6. See nl4.......... 263.17/yesh mel pr DUS | eae scocl lt ects ceiai|letursrers oes er es to 6 E12B, 

(ace or aa), Py 8 405 
wh nd 
(80 % HNOs) 


























a a eee Se I ee ee ee ee | ee eer eS eee ee ee ee ee ee! 


For explanations, symbols and abbreviations see beginning of table. 
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\} 
. Solubility 
Mol Crystalline a ae 
No. Name Synonyms and Formula 24 form, color and se OG. Density iD = T Ref. 
* Ispecific rotation ; wllatilcthllacelibs other 
| solvents 
Naphthalene 
n262 |—,1,4,5-trinitro-*.|CioHsNsOc. See nl4........../263.17|ye lf, nd orrh {148-9 |.........|......+-|.....00e i] 6] 6|v‘4|.../AcOEts |E12B, 
pl Py v’ 406 
— |Naphthalene car-|see Naphthoic acid 
boxylic acid* 
n263 |1,2-Naphthalene- COo2H 216.20)nd (al) 5G, Gar leg. AE ES. aa eece eae BE jrigial Belly «|. s[aaes' E12B, 
dicarboxylic 8 |, 4681 
acid* (@ —CO2H 
6s 3 
5 4 
n264 |1,4-Naphthalene- CoH 216:20)\(aaorseRNOs)' 320) Waser uaa see nibee eee PR oy Nes lla aife eel OBi E12B, 
dicarboxylic | 4690 
sik CO 
| 
Co2H 
n265 |J,5-Naphthalene- CO2H 216.20/nd (PhNOz) 820-2" Cor, |b aan coher sil paras. csstenn |Evetepiatetors i | & | 6]... i* [ech] 5 E12B, 
dicarboxylic | lig i* 4693 
acid* y 
oo, 
| 
CO2H 
n266 |1,6-Naphthalene- ic 216.20/nd (aa) BOSS” Me st eccemenee aed 8 rene a Bertie Bore |G (RON eae ete (ete 3 E12B, 
02H 
dicarboxylic | (sinters aa sh 4695 
acid* co ca. 290) 
HO2C—N 
n267 |1,6-Naphthalene- aa 216:20\ ve (diltall orga) 308d... i-eauuseieie Ieee cole cee TE (PO Neh es are E12B, 
dicarboxylic | ‘ 4696 
acid* HO2C— y 
oe, 
n268 |1,8-Naphthalene- | C02H Co2H 216.20|nd Od: °° eee ee eo Ae ae We Ley Mn lie Jn | es) (ira | Nee, tla E12B, 
dicarboxylic 7 ki 2 gh 4697 
= 
6 73 
5 4 
n269 |—,anhydride......|Naphthalic anhydride. 198.18|nd 21 LG Bieee Manet Sees AES ccay ame Pac ssa i |] 6 |...) i jaas E12B, 
CizHeOs. See n268 4705 
n270 |—,dichloride...... Naphthaloyl chloride. 253.09/pr (CS) ca. 84-6 [195-200°2]........]........ eae [estallles cle aati HeReS E12B, 
CwHeoChOr. See n268 4713 
n271 |—,diethyl ester... .|Diethyl naphthalate. 272.30|/vesh mel pr or |59-60 238-919 1.1399 1.55867 | i | s | 8 ]...].../AcOEts |B92, 652 
CisHisOs. See n268 nd (dil al) con sulf s 
n272 |—,dimethy]l ester...|Dimethy] naphthalate. 244.25!nd or pr (al, AOS ewuakieec Pete. ter mere nce i} s |...|...]..../MeOH v |/E12B, 
CuH1204. See n268 MeOH) aas 4703 
n273 |—,imide..........|Naphthalimide 197.20|/nd 300 ARC M8) ear ines (soe sue doit eS Medal) Be Ab esyigtererecsee | OR 
CiwH7NO2. See n268 4724 
n274 |2,3-Naphthalene- & 216.20|pr (aa or w) 2394200 fe Peete a's cache ea By SSS. LT 1CSet E12B, 
E ‘ —CO2H ~ 
dicarboxylic ¢@ lin chl i 4723 
acid* Z ; lig i 
n275 |2,6-Naphthalene- Z aie 216.20/nd (al) >300 a SuTeratNafeh rey cit R an a Ba aie ele ROR &] ah |...J...] 8 Ito a E12B, 
dicarboxylic CO aa 6 4728 
= HO2C—\ 
acid* 
n276 |2,7-Naphthalene- Hye: Cont 216.20 ind iG; al ior dil800d Alan eacicne |... aimee ee i} |} et )...]...] i faai E12B, 
dicarboxylic OO HCl) 4730 
acid* 
n277 |1,2-Naphthalene- |CiHsO2. See n263.......... .|200.20|pa ye nd (lig) [166-7 AOR cr! Cae awe REMY aay See MG (ches (SEMEN (Mb get (Ta at as B1T7?2, 487 
dicarboxylic 
acid, 3,4- 
dihydro-, 
anhydride 
n278 |1,8-Naphthalene- |CivHoN20s. See n268........ .|306.19]silvery If (w) BAAR — He cineca cahcraset Perel e ec cred ee arate tees oi vii |...] i |AcOEtv |E12B, 
dicarboxylic PhNO: v 4775 
acid, 3,6- aa v 
dinitro-* 
n279 |—,3-nitro-, CiHsNOs. See n268......... 243.18]ye nd (aa or BOE UW hesecatpen Ie ahet cad ieee a a Cera |S eS) kD Re eet bees E12B, 
anhydride PhNOs) 4771 
n280 |—,4-nitro-*...... CizHiNOs, See n268......... 261.19]ye nd T40=50do Vie anteereardll mexareh 5 cee eRe Sa eine an a fear a = E12B, 
ligi 4772 
n281 |1,5-Naphthalene- SO3H 288.30] If (0 A) es ad Se G08. otha VAT BM LAs | eit onertioe a ech EDT Le 
disulfonic acid* I 
OD 
| 
S03H 





























For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline b Polubility 
No. Name Synonyms and Formula ah “| form, color and mas ay Density np Ref. 
* |specific rotation other 
w | al |eth|ace} bz 
solvents 





+ 
Naphthalenedisulfonic acid 
n282 |1,6-Naphthalene- 803H 288.30]og PB. on Wicinw gihby eee Ee 604 ne lana Rey sai SSA acid tall fettercal oP eerste mia E112, 121 


disulfonic acid* | 
ol O 








n283 |2,7-Naphthalene- a 288.30\hyg nd MOO > Rear teehee (wees cis siltete harps Bis |eengell ohedet | eeeeell(s 21 el| COMMELOL Cu) Nap 22 
disulfonic acid* aa@ —S03H 
6S 3 
5 4 
n284 |1,3-Naphthalene- |g,y-Acid. Amino-G-acid. SOS Aiinelpe (ieee) M8036 lias Alder ca Mecns Rwy wil sdaltialise «|e se eeceeskacieed B14, 784 
disulfonic acid, 
7-amino-* sa 
NS = 
2/—S803H 
n285 |2,7-Naphthalene- |H acid. CiwHsNO7S. S19: 31 |e aerca vanes aes eter aysas| Psaiasy Seetend eal ore hu toredl enstatanepiane SAN SIPS) | heer a)| exees)| rere eae kOe 
disulfonic acid, | See n283 
4-amino-5- 
hydroxy-* 
n286 |—,4,5- Chromotropic acid. BoG.34ind or ll CwAe2) When ane milteces enn sae ees este pa raha | BuePeranctt cats CAN ek yee eh Lal Samal laine Ge ontorooy, B11, 72 
dihydroxy-* CioHsOsS2.2H2O. See n283 
n287 |1,3-Naphthalene- BOLSB0 leave tite: vols out oie ltatressetrisvsayel| heme hbsaccell tee eta lrees Snes Blew |tce lea lee eee eee BULAN G 


disulfonic acid, roe 


| 
7-hydroxy-* Ho > 
27 S803H 



































n288 |2,7-Naphthalene- |R-Acid. CioHsO7S2. See 283. .|304.30/dlq nd Os ae er Altes sates rn Sees boshall baat Gas nee Bo | P| ad. [eeecll cal geen ate ES, 164 
disulfonic acid, 
3-hydroxy-* 
n289 |1-Naphthalene- 208.16} (w) 1 EC) ay | | Senet. Selon eapeeiee’| | Unchrscane Sid hesweall tassel yea ese ltrs B162, 392 
° PO3H2 
phosphonic | 
-- CO 
n290 |—,dichloride....... CwHiChOP. See n289....... 245 Ob eect eh Pasrcctee Wa CANCO Mince oltre tease oracaycewiceseas|| lag Ed loreter heal neal | eee cease B162, 392 
n291 |1-Naphthalene- 192.24|/nd (w) TS illers aceyeestracell veeesstaves Ree cate eel Se ||P S| (rOoal ected heeawel lkerre tere ene BLL, 5 
sulfinic acid* ee 
n292 |2-Naphthalene- Z  SOs8 192.24|nd AOS.) Uilbekcredenchcace<7stlcee nine eee Peo talMg likes les: Wek, As Olea eises Gees BLL, 10 
sulfinic acid* CO 
n293 |1-Naphthalene- SO3H DOS ZANE ss Scckiyatev’eietases “s O0g Me kretaceths. silts shane wfeves cudeatto llc Moet Salt Sailtardes [rocexel tater eteeteenee ears BLL, 91 
sulfonic acid* 8. | 
‘Sb: 
6% 3 
F 5 4 
n294 |—,chloride........ CiH7ClO2S. See n293....... .|226.68)1f (eth) 67.5 SES I neceetersan adel ec cseteue aierce yo eal Marler Siealloo ake ce, ake BLL, 93 
n295 |2-Naphthalene- ST 208.24|dlq pl 102 d 1.4417 alae al MSU eSAlbe otal ekarese es lee 96 
sulfonic acid* ‘a S\—soiH 
6 73 
5 64 
n296 |—,chloride........ CywH7ClOS. See n295....... .|226.68}pw or If 76 QO cence apa i|s|vjJ...| s |chl, CSe:s |B112, 99 
n297 |1-Naphthalene-_ /|Cleve’s acid. DWI adres WY a Sh Oe Ih, Gecrrenerenciel |ptumcrcia aiied | crear eeel| (ese cle Cues imal te: Safes tena] nehrel [eee Mate treana scare E12B, 
sulfonic acid, CiHsNO:S.H20. See n293 5088 
3-amino-* 
n298 |—,4-amino-*..... Naphtaionic acid. 232.26|wh nd (w+4), |d i... ss ees 1670301 Geen i|o|...|...]...J/MeOHs |E12B, 
CioHoNO3S.}$H20. See n293 red-br cr Py s 5033 
n299 |—,7-amino-*..... Amino-F-aeid. Bayer’s acid. |241.27ind (w-t1), DI face ccc feces wae e elle we cee fe ann eerste BS bh Oils cde .< f8a8 E12B, 
Cassela’s acid. (aq ace) 5103 
CioHsNOsS. H20. See n293 
n300 |—,4-amino-5- S-acid. CioHsNOS. ZEO2OR Soe msi Pee maratere velllve Galvin veal em aieaoon BoA RoE Sale Wea eileen seer tears B14, 835 
hydroxy-* See n293 
n301 |2-Naphthalene-__|Flavianic acid. 314:23\pa yend (con |TOOGESW))|. ..6<icctec als cg ssn alle oe ole cers Wailea lletecst| fern ...Jeon HCl 6 |B112, 156 
5 sulfonic acid, CiHeN20s8. See n295 HCl, +3w), 150-1 
5,7-dinitro-8- (w) (anh) 
hydroxy-* 
n302 |1-Naphthalene-_ | Neville-Winther acid. 224.23/ta or pl (w) BST) - de apicess © ine eaters Hategaoeetacs Veo srcliise rail revs ROP oe noe (see The 
sulfonic acid, CioHsOuS. See n293 
4-hydroxy-* 
































For explanations, symbols and abbreviations see beginning of table. = 
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Solubilit; 
Mol Crystalline a b ey 
No. Name Synonyms and Formula er | form, color and a A os Density np lene T Ref. 
* Ispecific rotation ty S lltatletilacel be other 
solvents 
——— + + —— jae + SEE eel 
1-Naphthalene-sulfonic acid 
n303 |—,5-hydroxy-*... .|CioHsOuS. See n293......... .|224.24/dlq 120 |e BORA Paccoclas ara 8 aas B11, 273 
n304 |—,7-hydroxy-*... .|Croceic acid. Ciol1s0.S. DOAN era sang aecacat tim atins oleate ta sica a a ov'o-d'y vhiniace celle: as Mce.ceen nlfIMe area bel cart amen ices cal Ales cs ola eae B11, 163 
See n293 
n305 |—-,8-hydroxy-*... .|CioHsOsS. See n293.......... 224.24|(w+1) TO6eT Oe. Aso aca oe eee mer eee 1 eed rere (ie Wee ||| SO 2 B11, 275 
(+1w) 
n306 |—,—,lactone......|Naphthosultone. 206.22|pr (bz) 154 ES B0 0 Oty. culled ataeans 6] 6 s |CSe i, B19, 43 
CioHeOs8S. See n293 chl v4 
n307 |2-Naphthalene-_ |Schaffer acid. 224.24/pl (w) 200° . Waaiiw nekecceareee cernie aa een aie vi| sg] i dil HC] 6 |E12B, 
sulfonic acid, CioHsOuS. See n295 8 5262 
1-hydroxy-* 
n308 |—,6-hydroxy-*... .|CioHsOuS. See n295.......... 224.24 /1f 167 (anh)! 4.20 pales «2 5 Bae eras vi) onl et ..|aas B11, 282 
0309 |—,7-hydroxy-*... . |CicHsO«S. See n295.......... 224.24|/nd (HCl) 115-6 TOG? Bent acerca |e neces valves Ries cokieittere B11, 285 
(anh) 
n309! |—,6-hydroxy-5- |CioHiNOsS. See n295........ 253.23]og DG —s Wawsioekeerbn bce aeibane cies ria (Pee (ORR Mon es |. <29) PARE rim B11?, 190 
nitroso-* 
— |—,5,6,7,8- see Tetralinsulfonic acid 
tetrahydro- 
n310 |1,4,5,8-Naph- CO2H CO2H 304.22/If or nd eadDOd Vee nee else aceilee cai. sh! 6 v | 6 |CS2 6 E12B, 
thalenetetra- 7 oa 2 chl 6 4853 
carboxylic acid* CO aa sh 
6 5 3 
CO2H CO2H 
n311 |—,1,8:4,5- CulHaOc. See n310...........|268.18]nd (aa), pr >300 sub S208. nach aall eee ee i -|NaCOzs |E12B, 
dianhydride* (PhNO:) (slowly d) 4833 
n312 |1,2,5-Naph- cooH 260.21/nd (MeOH) ZAM. = Pave felon teats laneeanersr dered eee, ete ee s 6 -|/MeOH vy_ |E12B, 
thalenetricar- | 4829 
boxylic acid* Cue 
| 
coon 
n313 |1,4,5-Naph- CO2H 260.21} (eth) 26658: dO Sivas wislloadeicieeeee eae B WR oscilla a shel sae ee ore E12B, 
thalenetricar- | 4830 
boxylic acid* CO 
hs 
CooH Co2H 
— |Naphthalic acid. . |see 1,8-Naphthalenedicar- 
boxylic acid* 
— |Naphthazarin. .. .|see 1,4-Naphthoquinone, 
5,8-dihydroxy-* 
— |Naphthionic acid |see 1-Naphthalenesulfonic 
acid, 4-amino-* 
n314 |Naphthocaine, CO2(CH2)2N(C2Hs)2.HCl 322.84|pa ye bt 7 «mma WA) cee Soe ace 2] CS a ae Te oor ey See bees, Ae es toe 
hydrochloride | 
CU 
| 
NH2 
— |Naphthohydro- __|see Naphthalene, 
quinone dihydroxy-* 
n315 |1-Naphthoic acid. |a-Naphthalene carboxylic 172.19]orh pl 160-1 >300 OVS. Poet seess i ee a -|chl s E12B, 
acid.* a-Naphthoic acid. 3966 
CO2H 
Sam 
CU; 
6 3 
5 4 
n316 |—,amide.......... 1-Naphthalenecarbonamide*. |171.29|nd or pl (al or |204—5 BU, |) lekicute aes 6] 6 .|con HCl s*|E12B, 
CuHoNO. See n315 gl aa) 3992 
n317 |—,amide..........|1-Naphthamidine*. 170.22/If (dil al) MOGs = aii oe pfustc dies oecileocost te o | s | 6| 8 | 6 |chls E12B, 
CuHioNe. See n315 lig 5 4002 
n318 |—,anhydride...... 1-Naphthoic acid anhydride. |326.36|pr (bz) REO Mists unable’ wees i} 8 his BA. kAwnswe es E12B, 
CxHuOs. See n315 3988 
n319 |—,chloride........|1-Naphthoyl chloride. ROO. GOT esse) csscayteustein tO 20 Pe A) | ete een ey Recs aA I LS tt Nee ae ene (RONEN aad B92, 450 
CuHiClo. See n315 17215 
n320 |—,ethyl ester......|CisHiO2, See n315........../200.24].........0ccecfeveeeeaee 309 E21 7se 411-5066!" eile cege| atlas eee B92, 449 
221% 
n321 |—,methyl ester... .|CizHiO2. See n315.......... R's cae eo 59.5 167—9% 1.1297 1.608620 s SB sieutins hhake E12B, 
3981 
n322 |—,nItrile.......... 1-Naphthonitrile. 153.19|nd (lig) 38 296.5 1.111335 |1.6298 | i | v|v]...|... lig s B9, 649 
CuHiN. See n315 184-587 

















For explanations, symbols and abbreviations see beginning of table. 
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Nes Crystalline act ' Solubility 
No. Name Synonyms and Formula a * | form, color and oC a Density np - —r Ref. 
* Ispecific rotation other 
w | al |eth/ace} bz 
solvents 
Pe el 
1-Naphthoic acid 
n323 |—,piperazinium salt/2CuHsO2.CsHiNe. See n315. .|430.51/ wh LST. SSO bac, Sets ve hse allie. altel 2 Al TI ESeal| hiaiosi|}> «il een a ele rota | s28 ke Mi 
n324 |2-Naphthoic acid. |2-Naphthalenecarboxylic 172.19|mel pl or nd 185 >300 077 Sree a case . |lig, E12B, 
aie ; 5 
— yerene eee acid. (chivethns) 4021 
Omen 
6 73 
5 4 
n325 |—,amide .|2-Naphthalenecarbonamide.* |171.20/If (al) LO GOGH) Heed Rie Atelier fev ri OEE |) Fits .jehl, CSes |E12B, 
CuHsNO. See n324 lig 8 4039 
n326 |—,amidine........ 2-Naphthamidine. 170.22} (bz) 1S3=6) 1 a Wikis a Ate Als naronsel cae S56} vl 6 jaa vr E12B, 
CiuHwNe. See n324 4047 
n327 |—,anhydride...... 2-Naphthoic acid anhydride. |326.36/nd (eth) DS yew ate laches PAciateicel teers +a.) a1 fceanex alerted i 6 aa v E12B, 
CxeHuOs. See n324 gh 4037 
n328 |—,chloride........ 2-Naphthoyl chloride. 190.63) )<-.0a.0 ugecenaee 43 BOSS CBN itt ve 8 incr OR dh 8 chl s B9, 657 
CuHrClo. See n324 i aa 8s 
n329 |—,ethyl ester... .. .|CisHi2O2. See n324.......... 200.24 |b crema cee 32 308-9 1.11437 |1.59512 | i | s | s chl s B92, 453 
22474 aa sh 
n330 |—,methy] ester... .|CizHi0O2. See n324.......... 186.21|lf (MeOH) 3:2.Gor 8 \Gap2OD an eeaace a aillsnectere ne viv MeOH v_ |E12B, 
chl v 4031 
n331 |—,nitrile..........|2-Naphthonitrile. TSSSLOUL ig) Nine sccteree 306.5 1.0939¢0 Rraaheranera na | ene lig s* B9, 659 
CuHiN. See n324 156-812 
n332 |—,piperazinium salt) 2CuHsO2.C«HioN2. 430.51|wh AOS B9) bls Aaeh A) cur- anaes cae SPA) SMS s\ 6 «ln clearness eee 
See n324 
n333 |2-Naphthoic acid,|CisHi0Os. See n324......... .|230.22|/ye pl (aa) 194 dew ier ihe HAI E cccellcek, ae bhi} ov chl 6 E12B, 
4-acetyl-3- aa 6 4589 
hydroxy- 
n334 |1-Naphthoic acid, CuHsNO:. See n315......... 187.20|nd (dil al) 713% | Icon re sr | ler 5 Meee [Arete os - S5lviv .|aa vi E12B, 
2-amino- 4184 
n335 |—,3-amino-...... CuHgNOo. See n315......... 187.20ive or pksh nd 378-0) (wilYh eco elie ec ele ewes en s MeOH s_ |E12B, 
(eth) 4185 
n336 |\—,4-amino-...... CuHoNO>o See n315......... 18-20 brshend (wor W776 aay Wael ce mee eer ase oleneganee 6|/s|s|s]s jaaéd E12B, 
al) sh lig 6 4188 
n337 |—,5-amino-...... CuHsNOe. Seen315......... 1S7-20i ye md iCweor adil 211 —2 wes Bile eee eet ancien cle Rees oh) 6] i Bailie tenn E12B, 
al) 4198 
n338 |—,6-amino-...... CuHgNO>o. See n315......... 187.20|ye (al or w) 205—Grar alleen ees es calle ose fi) s | s |v |AcOEts |E12B, 
aa 6 4200 
n339 |—,7-amino-...... CuHsNOz. See n315......... 187.20|pa br pr (al) S44 deh lve eter ee REG acess cals asic ..|v]|s |s |v |AcOEts |B142,322 
n340 |2-Naphthoic acid,|CiHsNO2. See n324......... 187.20ind (dil:al or aa)|202-5d) iis 2b eee] lanes s liana cans 6 | -a | @ Saponeanaee B142, 323 
1-amino- 
n341 |—,3-amino-...... CuHsNOo. See n324......... 187.20|ye lf (dil al) Ae ae ba tees ices el tastes ssescall| savasvoeees Va [FV [ister s:|iavcunl ataecsss te al E42, 32S 
n342 |—,4-amino-...... CuHeNOs. See n324......... 187.20|nd (dil al) 204-689 Bite Skes ss Sta tia sil, Netashersts oe 8 Sas .|AcOEts |B142,323 
n343 |—,5-amino-...... CuHoNOrs. See n324......... 187.20/lf (al) 2B PA daRoh cond liente meme eae tere EO ie: 9) ft ence eee Fe ge B142, 324 
n344 |—,6-amino-...... CuHeNO>. See n324......... 187-20 nduGwror-diljaljii2Z25; eke OA SRRh a lh ee 5}vj|vis |v {dilacv B142, 324 
gh aa 6 
n345 |\—,7-amino-...... CuHsNOrc. See n324......... 187:20|pa ye nd ondiigd240 fa. Sas ca ohh alee < vis|s|6sINHsv B142, 324 
(al) AcOEt s 
n346 |\—,8-amino-...... CiuHosNO>. See n324......... 187.20\nd (aa) 219m Cal Bie-cbrrateh Siecle.) |\cucods seals v|s|s | 6 |AcOEts |B142,324 
n347 |1-Naphthoic acid,|CiH7BrO>. See n315........./251.09|/nd (aa, dil al or/220 ~—s J... 1. Jee ee eee ee eee oh |v .|xyl s* E12B, 
4-bromo- xyl) aa sh 4121 
n348 |—,5-bromo-...... CuH7BrO:. See n315......... 251.09|nd (aa or al) PAG Whe sgdtmnsmiaitedle-Petsce cara Shomer uae els | 6 v .|E12B, 
4123 
n349 |—,8-bromo-...... CuH7BrO2. See n315.........|251.09/pr (w or bz) 178 Reareverh © aseoell wane e mics ellie pewenan sete bil vi 6 v |chl 6 E12B, 
lig 6 4130 
n350 |2-Naphthoiec acid,|CuH7BrOz. See n324......... 2alOoisd (asvor bz) |J9U [accented es cecil ae caro eis sh jaa s E12B, 
1-bromo- 4133 
n351 |—,5-bromo-...... CuH7BrOz. See n324......... 251.09|nd (al) ZIOMCOFS Wsavsocdeciel| eterno |llenteaiensrcin 5h s s jaas E12B, 
4138 
n352 |1-Naphthoic acid,}CiH7ClOz. See n315........ .|206.63|(w) ps oe a Beene et, Sete a | es eee steel ec te BE vali Wall cop ace lsc arllsratoreserscvus ches E12B, 
2-chloro- 4120 
n353 |—,4-chloro-...... CuH7ClO2. See n315.........|206.63|nd (al) TO | Pienaar es |(wore ea aan eaataad d5]/v] 6 chl 6 E12B, 
aa Vv 4121 
n354 |—,5-chloro-...... CuH7ClOz. See n315......... 206.63|nd PPA OBMIEN © TB Gare cd Biviaa Ne ears olla aR aan et 9 5 j\v 5 jaa 6 E12B 
4122 
n355 |—,8-chloro-...... CuH7ClOz. See n315......... 206.63)pl (al, wor bz) 69-70) Pacts ease nue lft Bate gh | gh v xyl s* E12B, 
aa s 4128 
n356 |2-Naphthoic acid,|CuH7ClO2. See n324......... 206.63|nd (bz) POG) OC ovciod te swils Monee 1 fete meitONS 5 |s a) |..2 Ale hot ota E12B, 
1-chloro- 4132 
n357 |—,3-chloro-...... CuH7ClO2. See n324......... 206.63) (dil MeOH) PPG} Tae tl eereetccer neta Mend oencrmetca nek, eres, Vv v|v|MeOH v_ |E12B, 
chl, 4134 
AcOEt v 
n358 |—,5-chloro-...... CnH7ClO2. See n324......... 206.63)/nd (al-aa) 270 GOK Ales ioiceakes sven | aio peyedieare Nemes eae SP... | Baleeas E12B, 
4137 


















































For explanations, symbols and abbreviations see beginning of table. 


C-425 


No. 


Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


SO OOoOormrMMh|e—_.L.— ON OD Oe 


Synonyms and Formula 


Crystalline 
form, color and 
specific rotation 


m.p. 
XG} 


b.p. 
°C 


Density 


np 





2-Naphthoic acid 


—,4-chloro-1l- 
hydroxy- 
—,4-chloro- 
3-hydroxy- 
1-Naphthoic acid, 
1,2-dihydro- 
—,1,4-dihydro-... 


—,3,4-dihydro-... 


2-Naphthoic acid, 
1,2-dihydro- 
—,1,4-dihydro-... 


—,3,4-dihydro-... 


—,1,3-dihydroxy-, 
ethyl ester 

1-Naphthoic acid, 
4,5-dinitro- 

—,5-hydroxy-.... 


—,6-hydroxy-.... 
—,7-hydroxy-.... 


2-Naphthoic acid, 
1-hydroxy- 


—,—,pheny] ester. . 
—,3-hydroxy-.... 


—,— ethyl ester... 


—,—,hexadecyl 
ester 
—,—,methy] ester. . 


—,5-hydroxy-.... 


—,7-hydroxy-.... 


1-Naphthoic acid, 
8-iodo- 
—,3-nitro-....... 


— 4-nitro- 


—,5-nitro- 


—,8-nitro- 


2-Naphthoic acid, 
5-nitro- 
—,8-nitro-....... 


a-Naphthol...... 


8-Naphthol 


B-Naphthol-1- 
aldehyde 
a-Naphtholsul- 
fonic acid L 
a-Naphtholsul- 
fonic acid S 
a-Naphtholsul- 
fonic acid 
B-Naphtholsul- 
fonic acid 
8-Naphtholsul- 
fonic acid S - 





CuH7ClOs. See n324......... 
CuH7ClOs. See n324......... 


CuHwO2. Seen315.......... 


CuH002. 


CuHw02. See n315 


CnHwO02. See n324........... 


CnHwO2. See 0324 


CuH002. See n324 


CisHi204. See 0324 


CuHeN20c. See n315....... 5. 
CuHsOs. Seen315........... 
C@uHsOs. See n315........... 


CyuHsOs. See n315. 2.0.06. 55 


CuHsOs. See n324 


Ci7H1203. See n324 
CuHsOs. See n324........... 


CisHi203. See n324 


CzHaOs. See n324.......... 


CwHwO0s. See n324 


CuHs03. See n324 


CuHsOsz. See n324 


CuHIO2. See n3l5.......... 


CuHiNOu. See 0315 


CuHiNOu. See n315 


CuHiNOs. See n315 


CuHiNOs. See n315......... 
CuHiNOu. See n324......... 
CuHiNO,. See n324......... 


see Naphthalene, 1l- 
hydroxy-* 

see Naphthalene, 2- 
hydroxy-* 

see 1-Naphthaldehyde, 
2-hydroxy- 

see 1-Naphthalenesulfonic 
acid, 5-hydroxy-* 

see 1-Naphthalenesulfonic 
acid, 8-hydroxy-* 

see 2-Naphthalenesulfonic 
acid, 1-hydroxy-* 

see 2-Naphthalenesulfonic 
acid, 7-hydroxy-* 

see 2-Naphthalenesulfonic 





acid, 6-hydroxy-* 


222.63 
222.63 
174.20 
174.20 
174.20 
174.20 
174.20 
174.20 
232.24 
262.18 
188.18 
188.18 
188.18 
188.18 
264.28 
188.18 
216.24 
412.62 
202.21 
188.18 


188.18 


298.08 
217.18 
217.18 
217.18 
217.18 
217.18 


217.18 








nd (al) 

ye nd 

(5096 al) 

nd or lf (lig) 
nd (w), (peth) 


nd (dil al, w or 
peth) 

If (bz, w or dil 
al) 

nd (dil aa or dil 
al) 

nd (dil al or dil 
aa) 

yesh nd or pl 
(al) 

pr (w), (bz) 


nd (w), pr (w) 
nd (w or gl aa) 


(dil al, w, aa), 
nd (al, eth, 
bz), pw (chl) 

lf ye (dil al), 
ye lf (w), nd 
(dil al) 

nd or mle pr 
(aa) 

grsh-wh pr 


pa ye rh nd (dil 
MeOH) 
wh nd (w) 


wh If (aq al or 
dil al), pa ye 
nd (al), pl (aq 
al) 

pr (w) 

(al) 

yesh nd (al or 
aa) 

yesh nd (al) 
nd (w), pr (al) 

yesh nd (al) 


yesh nd (al) 





234 
230 


(233d) 
138 


162-3 
119-20 
83-4 
266.7 sub 
236 


208 


295 


291 sub 





291 





























Solubility 
ah ine ae 8 UE SE Ref. 
w | al |eth| ace! bz oe 
solvents 
it | 8 Ghillie Sieh chert B10!, 146 
SR rs B10, 336 
8 .|sulf s (red)|E12B, 
4067 
6\v v | 6 |AcOEt v /|E12B, 
C82 v 4069 
5/8 -|MeOH 8s_ |E12B, 
chl, CS: s 4070 
Pallet) .|chl v E12B, 
vh aa 8. 4072 
ijviv 5 |CS2i E12B, 
sh lig 6 4073 
6 s |chl v E12B, 
sh aas 4075 
2 | vy: .jalk s B102, 310 
lig v* 
di vAl 6 5 jaa v E12B, 
4175 
oi vis chl s E12B, 
aas 4267 
shivis chl s E12B, 
aas 4268 
ra i jaas E12B, 
4269 
ic] Ba S & |rictoreke E12B, 
4278 
of OR. Te. Live et eee B10, 332 
1) a6 s |to chls E12B, 
4295 
i+ | sh/...] 8 .|ehl s B102, 213 
aa s* 
i| 6 s. Nigss eet, ns 
: hs oss B102, 213 
11 Soe) a leh E12B, 
sh aas 4352 
i je) 8] 8.) i johks E12B, 
sh aas 4356 
viv v jaa v E12B, 
4131 
Pa Lt at (ee ee [ee .|E12B, 
4154 
aly 6 |chl v E12B, 
lig 6 156 
reel le ed Nie) s |chls E12B, 
sh | vA aa v 4161 
Rd laa pe Nea) 6 jaas E12B, 
4165 
Ce) 5 |chl 5 E12B, 
lig 6 4167 
bn eed lesen yes legen (eee st E12B, 
4170 


i) 
a ee LO | ee 


For explanations, symbols and abbreviations see beginning of table. 


C426 


= Pacts 


n387 


n388 


n389 


n390 


n393 


n394 


n395 


n396 


n397 


n398 


n399 


n400 


n401 


n402 


Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


1-Naphthol-8-sulfonic acid 


1-Naphthol-8- 
sulfonic acid, 
sultone 

Naphtbonitrile. . . 

Naphtho- 
(2’,3':5,6)quino- 
line ‘ 


1,2-Naphtho- 
quinone-* 


1,4-Naphtho- 
quinone* 


2,6-Naphtho- 
quinone* 


1,4-Naphtho- 
quinone, 4-anil-, 
2-anilino- 


1,2-Naphtho- 
quinone, 3- 
bromo-* 

—,4-bromo-*..... 


—,6-bromo-*..... 


1,4-Naphtho- 
quinone, 2- 
bromo-* 

—,5-bromo-2,3- 
dichloro-* 

—,2-bromo-3- 
hydroxy-* 


—,2-bromo-3- 
methyl-* 

1,2-Naphtho- 
quinone, 3- 
chloro-* 

1,4-Naphtho- 
quinone, 2- 





chloro-* 


CioHsN2O2. See n388 


to) 

74 : 2 

CO; 
5 ll 
Co) 


CioHsN202. See n390 


CiHsBrO:z. See n388 


CisHsBrOz. 


CioHsBrCl2O2. See n390 


CiHsBrOs. See n390 


CioHsClOz. See 0388 


CiHsClOz. See n390 





see 1-Naphthalenesulfonic 


acid, 8-hydroxy-, lactone* 


see Naphthoic acid, nitrile 
8-Anthraquinoline. 


O 


oe 


1,2-Dihydro-1,2-diketo- 


naphthalene*. 


ce) 
seve | 
~~ “\—=0 
So: 
54 


see Naphthalene, 


2-hydroxy-1-nitroso- 


1,4-Dihydro-1,2-diketo- 


naphthalene*. 


see Naphthalene, 1- 


hydroxy-4-nitroso-* 


2,6-Dihydro-2,6-diketo- 


naphthalene.* 


ey | 
Cee 
(Ne, 3 
5 4 


Naphthoquinone dianilide. 


CioHsBrOe. See n388......... 


CioHsBrOz. See n388......... 


CuH7BrOsz. See n390......... 


See MSO Mocca 














Mol Crystalline a b Solubility 
*| form, color and ‘P “Pe Density np Ref. 
wt. ; : °C °C 
specific rotation other 
w | al |eth/ace} bz 
solvents 
229.28/lf or ta TOS GAO AAG WN ihis: orecsce wlio Se i |vil v Ve lente icha bro B20, 506 
158.16]ye-red nd (eth),/126  |......... AGO) 9 | reereecnc 8/s8]8 .|sulf s B7, 709 
og If (bz) lig 6 
TS819ind (bz-Nevor Gili152—4d) |e sssre| caste oes |b cane a,c s |dioxs E12B, 
al) sulf s(red) 2754 
alk s (ye) 
158.15/bt ye nd (al or |128.5 BU ae Leith vie cco lenses. 5 |vF| 6 56 |CS2, chl 6 |E12B, 
peth), ye (sub) lig 6 2781 
188.19)nd (dil al) OA ace Bi tana sieneia olan erenee shone scans s/s .jalk s E12B, 
2792 
158.16|/ye-red pr (bz SOG Hischaccetcsancl a aeecrateiaye) (hee tees ValllOalieda moneyed: E12B, 
or bz-peth) MeOH v 2803 
aad 
324.39 ye-redind (bz= |182.5—-8) lana cess «once eclees cc. re Ih) 2 .|dil ac i E12B, 
or al) os 8 2957 
237,06ined ndvor pli(aa}l79 5 Nee Wie soya alee aisiels)|'eniee sede s*|.../...| 8* jaa s* E12B, 
or al) 2888 
2a7,0Gived nd (bz-lig)ell54 6. olok-dassthe alee «ovens o one 8 v |sulfs (red) |E12B, 
lig 6 2890 
2a/.06log-redvor yerpr 268d) iliasewcesi|ontoss nonilae cures s | s*|...].../xyl 84 E12B, 
or pl (bz or aa sh 2891 
AcOEt), nd lig s* 
(w) 
gaoolverplor md (al \ESO5 7 9 Ae lsntsc oleate ceca alleene eens .|v4| v | 6 | v fehl v E12B, 
or dil aa) C82 6 2894 
305.95\ye pr (al) PSO SS aietrecereree crete erates eieiec|| eearesaremerace.| pees sh Bye aViillinwscerorenreiseers BT??, 655 
253.06]/ye mel pr (al), |202 BAD ae @ beaters ell tae ee re 18 etal 8 U6: leweacreains E12B, 
nd (al, w or oh | yh 3123 
aa) : 
251.09|ye-br nd (al) 151 Fihiloja 0 Ue IEG Guaaltes cdl aieccuretore-c i|s|vi/s]|s jakkiaas |E12B, 
chl v 2897 
192-60\red nd (aliaay PF 2q  |laeveietas-sce | yee vnertesy ©! llrtanerays ens sh .|NasCOzi |E12B, 
bz or chl) aa sh 2882 
192.60\vermdii(elior aa) |TUT=S oo Wiinseaeresnaieal| epee en cove] ees) apenas v| 6 v |NaeCOzsi |E12B, 
2892 









































For explanations, symbols and abbreviations see beginning of table. 


C-427 







No. 







n403 


n404 


n405 


n406 


n407 


n408 


n409 


n410 
n411 


n412 


n413 
n414 
n415 
n416 


n417 


n418 


n419 


n420 


n421 
n422 


n423 


n424 


n425 


n426 


n427 


n428 


n429 


n430 





Name 


—,6-chloro-*.... 


—,2-chloro-3- 
hydroxy-* 

1,2-Naphtho- 
quinone, 3,4- 
dibromo-* 


—,3,6-dibromo-* 


—.4,6-dibromo-* 


1,4-Naphtho- 
quinone, 2,3- 
dibromo-* 


—,5,8-dibromo-* . 


1,2-Naphtho- 
quinone, 3,4- 
dichloro-* 

1,4-Naphtho- 
quinone, 2,3- 
dichloro-* 


—,2,6-dichloro-* . 
—,5,6-dichloro-* . 
—,5,8-dichloro- . 


2,6-Naphtho- 
quinone, 1,5- 
dichloro- 
1,4-Naphtho- 
quinone, 2,3- 
dihydroxy- 
—,5,8-di- 
hydroxy-* 
—,3,5-di- 
hydroxy-2- 
methyl-* 


—,5,8-dihydroxy- 


2-methyl-* 


—,2,3-dimethyl-* 
—,2,5-dimethyl-* 


—,2,6-dimethyl-* 
—,2,8-dimethyl-* 


—2-ethyl-*...... 


—,2-ethyl-3- 
hydroxy-* 

—,2-ethyl- 
3,5,6,7,8-penta- 
hydroxy-* 

1,2-Naphtho- 
quinone, 6-hy- 
droxy-* 


—,T1-hydroxy-*... 


1,4-Naphtho- 
quinone, 2-hy- 
droxy-* 


—,— ,acetate..... 
—,5-hydroxy-*... 


—,6-hydroxy-*... 


—,2-hydroxy-3- 
methyl-* 

—),5-hydroxy-2- 
methyl-* 

—,2-hydroxy-3- 
phenyl-* 


1 4-Naphthoquinone 


—,5-chloro-*.... 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


CioHaBr2O2. See n390... . 


Isonaphthazarin. CioHeO«. 
See n390 


Naphthazarin. CioH6O.. 
See n390 


CiwHwOs. See n390..... 


Echinochrome A, 
Ci2H1007. See 0350 


Juglon. Nucin. CioHeOs. 
See n390 





CioHsClOz. See n390......... 
CioHsClO:z. See n390......... 
CioHsClOs. See n390......... 


CioHiBr2O2. See n388........ 


CiHsBr2O2. See n388........ 
CioHaBr2O2, See n388........ 


CioHaBr2O2. See n390........ 


CioHiCleO2. See n388........ 


CioHsCloO2. See n390........ 


CioHiCl2O2. See n390........ 
CioHsCleO2. See n390........ 
CioHiCl2O2. See n390........ 
CioHsCl2O2. See n392........ 


Droserone. CuHsO«. See n390 


Ci2HO2. See n390.......... 
CizH1O2. See n390.......... 


CwHiO:. See n390.......... 
Ci2HiO2. See n390.......... 


Ci2HwO2. See n390.......... 


CioHeOs. See n388........... 


CioHeOs. See n388........... 


Lawsone. CioHoOs. See n390. . 


CiHeOu. See n390........... 


CioHeOs. See n390........... 


Phthiocol. CuHsOs. See n390. 
Plumbagin. CuHsOs. See n390 


CisHioOs. See n390.......... 





Crystalline 
form, color and 


ye nd (lig) 


red-br (al or 
eth) 
ye nd (al or aa) 


red lf or pl 
(aa or bz) 


red pr (AcOEt) 


og-red pr (bz), 
nd (AcOEt) 
ye nd (aa) 


ye nd (al) 

red lf or pl (aa 
or bz), nd 
(bz or chl) 

ye nd (al) 


ye nd 

ye nd 

ye nd (al) 

red ye pr (chl), 
gold-ye nd (al) 


red og nd (sub) 
br lf 


dk red mel pr 
(bz) 
og-ye nd 


er pl 


ye pr (al) 

ye nd (peth or 
eth or MeOH) 

ye pr or nd 
(AcOEt) 

pr (peth), nd 
(MeOH) 

pr (al), nd (aa, 
MeOH, peth) 

ye nd 


red nd (diox-w) 


red lf (ace), 
og-ye nd 


br nd 


redsh-br (aa) 


ye lf (al) 


redsh-ye nd or 
pr (chl or bz) 

gold-ye or red 
ye nd (w, bz- 
al, bz-ace) 

ye pr (eth-peth) 


gold pr og-ye 
nd (dil al) 

gold-ye or og 
pr or nd (al, 
bz, MeOH) 





For explanations, symbols and abbreviations see beginning of table. 


specific rotation 


m.p. 


°C 


163 


106-7 


214-5 


172-4 


176 


153 


218 


171-3 
184 


192.5-3 


148-9 
181 
173-4 
206d 


282 


135-6 


87-8 


137-8 


220 dd 


165d 


194 


190d 





C428 

































Bee otal lcraiail mists 


BP Ne serel cp aaMtatake 


gh 


bh 


yal (Sees (Se elo 


re ey aoe 


s> 


va 


.| va 


























Ref. 


E12B, 


2895 


2896 


E12B, 


3119 


E12B, 


2901 


E12B, 


2903 


E12B, 


2904 


B7, 731 


E12B, 


2838 


E12B, 


3075 


E12B, 


3018 


E12B, 


3020 


E12B, 


3020 


B8, 300 


E12B, 


3054 


B82, 347 


E12B, 


3067 


a a a 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 











Mol. idcaumee m.p b.p 
No. Name Synonyms and Formula an form, color and ei al Density np a T Ref. 
* Ispecific rotation other 
w | al jeth| ace} bz 
solvents 
ere se Pe 
1,2-Naphthoquinone 
n437 |1,2-Naphtho- CiuHsOc. See n388...........|172.19]}red or og nd 116 ont corel AA PRE 3 oe area Po lerS ulcceullieilal ects LB E12B, 
quinone, (abs al), If (bz)} (122-2.5) sulf s (gr) 2814 
3-methyl-* 
n438 |—,4-methyl-*... .|CiHsO2. See n388........ [Re eeOG MOM MOOR): (10GE tds kara cule ute ahs arelllo eat icoie a Sonal eaabartina cline nit +71 VEO AL NL ONS 
2814 
n439 |1,4-Naphtho- Menadione. Vitamin Ks. eleva ma (al: Poth) 1Od—G: PP ee ere has ce si lernam- em els Al iOulller sealers mes) Meee B8!), 565 
quinone, CuHsO2. See n390 lig 6 
2-methyl-* 
n440 |1,2-Naphtho- CiHsNOu. See n388......... 203.16/crimson pl (aa) |156 ~=—Ss.......... STORER | Ser nein ullqasalh th lnool ae KOlstuts E12B, 
quinone, lig i 2932 
3-nitro-* 
n441 |1,4-Naphtho- CisHwO2. See n390.......... 234. 26igold-ye nd (al) (E20 0 five cysteallh elise acta bacn acs ...| v | vi }...| v |sulf s (red)|E12B, 
quinone, chl v 2875 
2-phenyl-* lig 6 
n442 |—,2(phenyl- Lawsone anilide. CisHiNO2. |249.27/red nd (dil al) |190—-1 Sti: | pied eteraacctd allowance ...| 8*!1 8 ]...] 8 |sulf s (red)|E12B, 
amino)-* See n390 lig 6 2955 
n443 |\—,5,6,7,8-tetra-  (CioHi0O2. See n390.......... 162.19|gold-ye nd BiG)” WLU illlehayoreters ete Oi Po teis jae ai|litetersepca ae OCP SUIESb lhivaleom |aais E12B, 
hydro-* (peth) 2807 
n444 |—,2,5,8-tri- Naphthopurpurin. CiHeOs. |206.16}red nd (bz or Oh I Wess scteccre ret tl au CeCe Eo l| smectite 3 6 | Vv |..-|...)2..(NEAOH s |ELZB, 
hydroxy-* See n390 MeOH) vi sulf s 3222 
(red) 
— |Naphthosultone. .|see 1-Naphthalenesulfonic 
acid, 8-hydroxy-, lactone* 
— \|a-Naphthylamine|see Naphthalene, 
l-amino-* 
— |8-Naphthylamine|see Naphthalene, 
2-amino-* 
— |a-Naphthylazide .|see Naphthalene, 
1-triazo-* 
— |Naphthyl red..... see Azo, benzene 
1-naphthalene, 4'-amino- 
— |Naphthylene- see Naphthalene, diamino-* 
diamine 
n445 |Narceine......... Narcein. Narcéne. 499.52|nd (w+3) NSS amb) owes vp eslieeebrecte ia Niro sh | gh] sh |...) st |......... ./B192, 386 
Pseudonarcéne. 176 6 
C2HuNOs. 3H20 (+3w) 
n447 |—,bisulfate C23H27N Os. H2SO4.10H20. 723:70\nd. (sult) pw ids) ashes lig tee pect eeetai eS) MSA SN Es .ilhrerlte a ercena are SL Oss SO) 
decahydrate 
n448 |—, hydrochloride C2H2aNOs.HCl.3H20. 535.98|pr (HCl) TSS(anh) ose ecsclactea ae. cdlleee anne SP BRS ell cre lllsievellleseeeeenecemoeses B19!, 372 
trihydrate 
n449 |a-Narcotine(dl)...|C2H2NOz...........-.-.-- 413.43\nd (al, chl, Pre ee YE | eae Siraic ene lo AF cece nord oor & eel Onl hie lero! Leb v B222, 607 
MeOH) 
MA SO (Dae cles aie ots [Cate das NOT, «bie ole yusinveyete one cs = 413-43 \pr (Al); fal —1OS|iN7Gs 9 Nlewrscwne erccalneee Guecus alle ma oe =e tis 8 |v | Bi lesa ss - (B20 606 
(chl) 
n451 |—,hydrochloride. . .|\CzH2NO7.HCl.........-.-. 449.89|(w+3), (2a]-+ |193 (anh) |.........].....-.-]...-.05- Val Or llc -ora lleva cece | alaare ka ale even Eee OOO: 
100 
n452 |8-Narcotine(dl) .. . |8-Gnoscopine. C22H2NOv7. 413: 43ind, prCMe@H (229) ane ette nila teceee oi|in ine annts SEPA ere aeel lligeveclicwate his : B27), 559 
al) 
n452!|\— hydrochloride. . .|\C2Hz2NO7.HCl.......-.-... 449.89|pr D4: Ya | CR MON OR RSS |B AERP ORME. oh 9 rains avaell a ottlbey«, ollle/ezrl fa cac Reemee ..|B271, 559 
n453 |Naringin......... Naringenin-7-rhamno- 616.58|/wh mel hyg E74) Whesewvenies Gictellencee,s Abra une eee ee Sxl Ow lobia aswel le Le }OnICE | lore ects 
glucoside. Narinogoside. 19 vA 
CuH20u.2H20. le as 
(al) 
n454 |Neoamygdalin .. . |]-Mandelonitrile-p- HGF Saes [Paks | llhagaosaedllbognoses soo eaeo. <li pal vse bl eel eerie Sica: 
gentobioside. CaH2NOu (w, c=8.5) 
n455 |Neoabietic acid, |Methyl neoabiate. C2H202. |316.49|(MeOH) DR Os ae oe Re caching miseslect sls ceslene lle ee MOO EL | EROS S aes 
methyl ester 
n456 |Neobornyl amine |Isobornylamine. GRAN A | hsb Ce df eae OID RCE SA regina voulltep.proip ereu|path-o teenth Neate eel tel lee |OSTS B122, 40 
NH2 (4% al) 
ees 
VAIO 
pel 
n457 |Neocarvo- VEO 3271) eso ctetorssnrza south of ezeraiaviv Cneal | Re aoe oll ON ates MOS C20) We rerslfeoay elle ovei| here fcc tle esq cyan tenecaiea | Meee ace 
menthol (dl) ee 
URIs caparnusece os GioHO: See n457..0.4..-... NEGO —Zslye — [laenocae 10218 OYA REED Molec seaelle oolless|ousussees B62, 39 
— |Neocholestane .. .|see 2-Cholestane 
n458!|Neoergosterol.... fae) le6 380.62/pr (al), falp PGT De eremte ore lente aie seailit, stemetee a HT eirareilteseellee sels |OSTS: E14, 35 
Come —11.0 (chl) 
VA Z 
HO 


















































For explanations, symbols and abbreviations see beginning of table. ee 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
























































3 Solubility 
Mol Crystalline oor by 
No. Name Synonyms and Formula * | form, color and fie ae Density np Ref. 
wt. ; ; °C Cc 
specific rotation all cths|acell bs other 
t solvents 
Neogermitrine 
n459 |Neogermitrine ...|CseHssNOn............ 060. 677.84|wh nd [a]p SEY er ell mk Oe eR | A aac oo Uae a Da Gh [se elle al chl eau ee 
—79.2 (Py) 
— |Neohexane....... see Butane, 2,2-dimethyl-* 
n460 |Neoisocarvo- oe 156.27|[alp —34.7 <=25: o9i/87-S84) ws 110:91024 t-467620le lect ale |: clean eee B62, 39 
menthol (/) == 
n461 |Neoisomenthol (d)|p-Menthol-3. 156.27|{a]p+2.2 (al) |—8 214.6 0,0131,. 11.4674" Heer ae |e es lee B6, 42 
HO 
= 
n462 |—(dl).............|CioHmO. See n461........... LEG 27i [ht Aves. 0 0.0 rene 14 214.5 018854)" (14676 sale alh. =|)... | ees B62, 51 
n463 |Neomenthol(d).. . |d-8-Pulegomenthol. 156.27 | {a} +17.8 —22 212 OL807,) 11.4617 ae Rel ee lee. nee peter ee B62, 50 
HO 
, SY 
n464 |—(dl). .|CioHO. See n463........... 156.27|pl or pr (peth) |51 212-376 110.0033... 1-460400 ital ale [eal eo ee erecta B62, 50 
n465|—(I),.....-.:.+:-- CwH0. See n463........... Neale TCHS (OM apedocde a|seacounes] solncinn- HABO3%" [gee [eeclccleee| csc leeemaeeee B62, 29 
Neonicotine...... see Anabasine 
— |Neopentane...... see Propane, 2,2-dimethyl-* 
— |Neopentyl alcohol|see 1-Propanol, 
2,2-dimethyl-* 
— |Neopentyl see Propane, l-chloro- 
chloride 2,2-dimethyl-* 
— |Neopine.......... see B-Codeine 
— |Neral............. see Citral b 
— |Neriine . |see Conessine 
n466 |Nerol.....:...0.6 6. 3,7-Dimethyl VA ZBI rescore ie, os os ole ele <-15 224-545 = 10.8813 1.47520 jR aoge! (ERR) tamer enor Bor recs BIL, 510 
2,6-octadien-1-ol*, 124% 
C10H1s0 
n467 |Nerolidol(d)...... a-3,7,11-Trimethyl-1,6,10- 222.37 fa]p +142 Becerra cena 276 1.8783; |1.4898% Vv .|08 8 Bl, 2041 
dodecatrien-3-ol*. CisH 260. 979.2 
n468 |—(dl). Nl GinktseO sets tense otc 200.710 Be Re eee ie 3 145-62 0.8756. |1.480119 s|s los s B1, 2042 
aas 
CG | _Daa adiesdon ss ac CRUG anetanbe sans oGoeKe POM yO Jucceasts 124-65 [0.8881]§ 1.47997 8 08 8 B1?, 2042 
n470 |Neurine.......... Trimethylethenylammonium |J03.17isyr fin ce wn De bac ada ne cwcccdmwace ves Ale S Missle scacene B42, 661 
hydroxide*. 
CH2:CHN*+(CHs)s30H~ 
— |Neuronal......... see Butanoic acid, 
2-bromo-2-ethyl-, amide 
— |Neville-winther |see 1-Naphthalenesulfonic 
acid acid, 4-hydroxy- 
— |Niacinamide..... see 3-Pyridinecarboxylic 
acid, amide 
— |Nicotinamide. ...|see 3-Pyridinecarboxylic 
acid, amine 
n471 |Nicotine(d)...... .|d-6-Pyridyl-a-N- 162.24|{aJp+163.2 |....... 245.5- |1,00047 |........ .|B23, 117 
methylpyrrolidine 6.5729 
CywHuN2 
SCV OR RCM). chareitonape GE Nase aces a cccnee seek G02 Ae es oe eee ty | SS eR ees] i pe 1.00844 1.62803. [iso lhcea| eres < |bccellgecetaees B23, 117 
Groat Nabinct oa alexa ienianrae oe 
m4731\—=()) nemenintarterieiciete apres 162.24|br in air, [ely |—79 246.7748 —|1.010720 |1.52720 viv chive? aaee 
— 161.55 lig's 
n474 |—,hydrochloride.. .|CiHisNz-HCl.............- 198.70|dlq, [alp-+14.44].........Je...ce0ee AO887 [esis ccleealfe dl eecrdl eecalbercllicco cl ReneaeenS B23, 114 
(HCL 
— |Nicotinic acid... .|see 3-Pyridinecarboxylic 
acid 
— |Nicotinonitrile.. .|see 3-Pyridinecarboxylic 
acid, nitrile 
n475 |2,2'-Nicotyrine N-Methyl-2(2-pyridyl)- 158.20|br in air AB GAB [bes cvetan relate yiallloal inser aise lain teers s| 6 ral Cost as CG) Wea he Pe 
(solid) pyrrole. a-Nicotyrine. 
CioHioN2 
n476 |—(liquid)......... Cro Big Netti cabanas asco stncertierel| LOSucOl ai nin ane cinen ns —28 Ba POMS on sro aikietes ./08 8 B23?,191 


























For explanations, symbols and abbreviations see beginning of table. 


C430 






No. 






n477 


n478 


n479 


n480 


n481 


n482 


n483 


n484 


n485 
n486 


n487 


n488 


n489 


n490 


n491 


n492 


n493 


n494 





Name 


2’,3-Nicotyrine 
2’,3-Nicotyrine. . 


Ninhydrin....... 


INRoxtame 6.060 50cy<10 


Nirvanol 


Nitranilic acid ... 


Nitric acid, butyl 
ester* 


—,sec-buty] ester . . 





—,decyl] ester* 


—,ethyl ester* 


—, isopropyl ester* . 


—,methy] ester*... 


—,3-methylbutyl 
ester* 


—,octyl ester*..... 


—,propyl ester* ... 


Nitroform 
Nitrofurazone.... 


Nitrogen mustard 


Nitroglycerin 
N-Nitroguanidine 


Nitrous acid, 





butyl ester 
—,sec-butyl ester . . 


—,tert-butyl ester. . 


—,decyl ester* 


—,ethyl ester* 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


.|N-Methyl-2(3 pyridyl)- 


pyrrole. 8-Nicotyrine. 





CHs 


1,2,3-Triketohydrindene 
monohydrate. 


see 1,2-Cylohexanedione, 
dioxime*. 

see Hydantoin, 5-ethyl-6- 
phenyl- 

3,6-Dinitro-2,5-dihydroxy-p- 
benzoquinone. 


n-Butyl nitrate. 
CHs(CH2)sONO2 


sec-Butyl nitrate. 
CH:CH2CH(CHs)ONO2 


n-Decy] nitrate. 
CH:3(CH2)sONO2 


Ethyl nitrate. CHsCH2ONOz. 


Isopropyl nitrate. 
(CHs)2sHONO:z 


Methyl nitrate. CHsONO:... 


Isoamy] nitrate. 
(CHs)2CHCH2CH20NOz2 


n-Octyl nitrate. 
CH:(CH2)7ONO2 


n-Propy] nitrate. 
CH3:CH2:CH20NO2 


see Methane, trinitro-* 

see Furfural, 5-nitro-, 
semicarbazone 

see Amine, triethyl, 2,2’2’’- 
trichloro- 

see Glycerol, trinitrate 

see Guanidine,l-nitro-*.... 

4,5-Dihydro-1,4-diphenyl-3,5- 
phenylimino-1,2,4-triazole. 


NSS 
Van 


od ama 





C6Hs—N 


n-Buty]l nitrite. 
CH:(CH2)s30NO 


sec-Buty] nitrite. 
C2HsCH(CH:)ONO 


tert-Butyl nitrite. 
(CHs)sCONO 

n-Decylunitrite. 
CH:s(CH2)9ONO 


Ethyl nitrite. CHsCH2ONO.. 









Mol. 
wt. 


158.20 


178.15 


230.09 


119.12 


119.12 


203.28 


91.07 


105.09 


77.04 
133.15 


175.23 


105.09 


312.38 


103.12 


103.12 


103.12 


187.28 


75.07 




























































































Crystalline Solubility 
f m.p. b.p. 5 
orm, color and 2G °K Density np Ref, 
specific rotation other 
w | al |eth|ace} bz 

solvents 

br in air 108 280-1744 1.24117 1.605720 | 5 | 8 .|08 8B B23?, 192 
15018 AB 
Brown || MU RaeSeAtiaranillicce camera Neck het lenient eet 2 dS af tao ads] epee lteeee| erence acer B72, 831 
moldsye- pl (al |S6=70 Se dca alco nl Adib kes oe Al alk ol sel eer sone moras B83, 433 
HNO:+w) (+w) 
(170d) 

BRP ce Si ACR ey chal Ltn eee 135.5763 1.02289 |1.40132 | i | s|s Pen eect td aye 
Hee eis etoe tec cA 124 1.02647 |1.40162 wo | eae 
er ON | eee 127-8 OOS Ig eae te tee IBIS ADS 
inflam —112 86.3-77 |1.105q {1.38492 | s |] o]...|...|.......... B12, 328 
ey nee | eee 100-1.4 |1.036;, [1.391216 ae ae .|B12, 1465 
explosive vapor | — 108 exp |65 exp L208 27 his cc ceace Sl eal alate | vara) reser BL, 284 
MASON Scns BA Renee wees 147-8  |0.9961% |1.412222 | 5 | @ | @ dooce eats |B 1042 
SER E, Fores | Leake 110-220) 81018410774: paren later (BES AT9 
Net $e creel Aa tie 110.5 1.0580, {1.39722 | 5| 5s | s Nee ee [12.360 
ye nd 2800). NEE hoe lee ence nee rcee-e i|s|6j|s 1s |chls B262,76, 

dil ac s 199 
ae Renee | er eae 77.8 0.8756, |1.3768 2 | © aletasve nes | EA C97 

2788 

PARR Ea .|| Vase ene 68 0.8720; |1.3710% | 5 | v | v .|CCh s B12, 402 
DENS ee | Vikces Seite 62.8-3.2 j0.8941° |......... Ce at pss .jchl, Cs2s |B12, 415 
OSB 0p [Rvanventrn ans TORS tay Pl icaecescaroreal| xs cr siapeusrerss| erat hoealeewoll honed eretall rere. Dect | el 420 
yesh or colorless|......... 17 0.9012 stvarnncs gi Se] OOM |e veil Slane wraverercvereane BL, 328 














Se ee eee EE ee ee ee a ee ee 
For explanations, symbols and abbreviations see beginning of table. 


C431 


n495 


n496 


n497 


n498 


n499 


n500 


n501 


n502 


n502! 


n503 
n504 


n505 


n506 


n507 
n508 
n509 
n510 
n511 


n512 
n513 


n514 


n515 
n516 


n517 


n518 
n519 
n520 


n521 


n522 


n523 


n524 


n525 


n526 


n527 








Name 


Nitrous acid 


—,heptyl ester*.... 


—,hexyl ester*..... 


—,isopropyl ester* . 


—,methy] ester*... 


—,3-methyl butyl 
ester* 


—,octyl ester...... 


—,pentyl ester*.... 


—,propyl ester*.... 


Nonaconsane*.. 


—,2-methyl-*.... 
1-Nonacosanol* . . 


Nonadecane*..... 


1,2,3-Non- 
adecanetri- 
carboxylic acid, 
2-hydroxy-* 


—,triethyl ester.... 
—,trimethyl ester. . 
Nonadecanoic 
acid* 
1-Nonadecanol*. . 


2-Nonadecanone* 


4-Nonadecanone* 
10-Nonade- 


canone* 
1-Nonadecyne*.. . 


1,8-Nonadiyne* . . 


Nonanal*......... 


—,l-chloro-*..... 


—,2-chloro-*..... 


—,5-chloro-*..... 
—,1-chloro-9- 
fluoro-* 


Nonanedioic 
acid* 





—,dichloride....... 


—,diethyl ester*.. . 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


n-Hepty] nitrite. 
CH:3(CH2)s6ONO 


n-Hexy] nitrite. 
CH:(CH2)sONO 


Isopropyl nitrite. 
(CHs)2»>CHONO 


Methyl nitrite. CH2ONO.... 


Isoamy] nitrite. 
(CHs)2CHCH2CH20NO 


m-Octyl Witrite. sca. we ons 
CH:(CH2)7ONO 


n-Amy] nitrite. 
CH:a(CH2)s4ONO 


n-Propy] nitrite. 
CH:CH2CH20NO 


IOHs(CHa)erCHsis. ss cece 0. 


(CHs)2CH(CH2)2sCHs 
CHa(CH2)2CH2OH.......... 


CHs(CH2)1vCHs.... 0... 0-20 





Agaric acid. Agaricin. 


CH:(CH2)1sC H(CO2H)C(OH) 


CzxHs207 See 0506 
C2sHasO7 See 0506 
n-Nonadecylic acid. 
CHa(CH2)17CO2oH 
n-Nonadecy]l alcohol. 
CHs(CH2)17;CH20H 
Methyl n-heptadecyl ketone. 
CHa(CH2)i1sCOCHs 
CHs(CH2)1eC(:NOH)CHs.... 
n-Propyl] n-pentadecyl] ketone. 
CHa(CH2)uCO(CH2)2CHs 
Caprinone. Dinony] ketone. 
[CHs(CH2z)7C H2}2CO 
CH:(CH2)1sC:CH 


HC:C(CH2)sC:CH 


n-Nonylaldehyde. 
Pelargonaldehyde. 


CHa(CH2);CHO 
CH:(CH2)7CH:'NOH 


CH:s(CH2)1CHa 


n-Nonylamine 
CHa(CH2)1C H2N H2 


n-Nony! chloride. 
CHas(CH2)7CH2Cl 


2-Nonyl chloride. 
CHa(CH2)sCHCICHs 


5-Nonyl chloride. 
(CHsCH2C H2CH2)2CHCl 





FCH2(CH2);CH2Cl.......... 


Azelaic acid. 1,7-Heptanedi- 
carboxylic acid*. 
HO2C(CH2)1CO2H 

Azelayl dichloride. 
C1ICO(CH2)7;COC1 


Ethyl azelate. 
C2HsO2C(CH2)1CO2C2Hs 









Crystalline 
form, color and 
specific rotation 


Mol. 
wt. 


m.p. 
°C 





145.20 


131.18\ye 


89.09 


61.04/gas 


117.15]yesh, inflam 


159.22lye 


117.15lye 


89.09 


408.80 


422.83 
424.80 


268.53 


416.56|If [a] —9.8 
(CO2H)CH2(CO2H) 


500.72 
458.64 
298.51 


nd 
nd 
If (al) 


284.53] (ace) 


282.51'pl (al) 
297.53 
282.51 





282.51 


264.50 
120.20 


142,24 


157.26 
128.26 
143.27 


162.73 


162.70 


162.70 





180.70 


188.23 106.5 


225.12 


244.33 








For explanations, symbols and abbreviations see beginning of table. 


C432 


b.p. 
°C 


155-8 
129-3074 
cor 


45762 


—12 


166-70.22 


266.510 
165? 


>350 


144.015 
5513 


102-2,.5 


>360d 
225.510 


180-3% 





Density 


0.89394 


0.8778 
0.8445. 
0.99115 
(liq) 
0.87177 
0.86217 


0.88174 


0.93521 


0.7630 4 


0.86397 


0.966; 


1.2257 








np 





1.38932 


1.36137 


100 


1.452121 


1.427320 


1.436920 


1.431415 


1.4301% 


1.4303" 


1.43512 








s* 





al 


yh 


Solubility 


eth] ace 


ad SE, ee 


yh 


Vv 


bz 


other 
solvents 


Vv 


a (SS 1S A A 

















«| va 


.| vA 













Ref. 


.|B12, 443 


BL, 20 
B13, 1464 
Bl, 284 
B13, 1641 
B12, 1604 


Bl’, 369 


BL, 144 


.|BL, 72 


B12, 471 
B1?, 568 


B3?, 372 


B32, 373 
B32, 373 
B22, 368 
B1, 1841 
BL, 773 


Bl, 718 
BL, 773 


B1, 718 


BL, 761 


Bl?, 761 


Bl, 128 


Bl, 166 


BL, 128 


B22, 602 


B2, 709 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 






























































ae Grostalline = a Solubility 
No. Name Synonyms and Formula TBR | form, color and a oa Density ny Ref. 
* Ispecific rotation - other 
w | al |eth| ace} bz Benes 
| ee | 
Nonanedioic acid 
n528 |—,di(2-ethylbutyl) |Di-2-ethylbutyl azelate. 356.55]... .. eta e465 2305 0.9287 |1.443 Hilts ies is 
ester* CH2[(CH2)sCO2C H2CH (C2Hs)2]2 
n529 |—,di(2-ethylhexyl) | Di-2-ethylhexyl azelate. ALO GGloe meus bay career 2375 0.9157 1.446% yGelh -Palll Peon eel baw 29 (ef: tal lene tema oem or boy ener ete ta: 
ester* 
2 CH2[(CH2)sCO2CH2CH (C2Hs) Ca §]2 
n530 |—,dimethyl ester*. |Dimethyl azelate. FTO. 28 Meme exer ce. Sanaopoel es! 1.00697 |1.4360% | i | s |...|...|...Joss B21, 290 
CH302C(CH2)7CO2CHs 
n531 |—,dinitrile........ Azelanitrile. NC(CH2)7CN .. ./150.23].............. vane ee {195-620 0.8405 tee aaa es Mi Peve iesalieeecet|| cil decsnraeerstcocens| epeee gee OO) 
n532 |—,dipheny] ester* .|Diphenyl azelate. 340.40/nd (al) ASO: Wee E Wether rele t aia cacs anes | svesiaserantn 5H eel a Re 52 . |B6, 156 
CsHsO2C (CH2)7CO2Ce6Hs gh 
n533 |1,9 Nonanediol*.. Enneamethylene glycol. 160.26} (bz) 45.8 TGQ Ps Aen ets cline eterna s 6] viv ...| v4 fligi BL, 2226 
Nonamethylene glycol. 
HOCH2(CH2)7CH20H 
nd534 |Nonanoic acid*.../n-Nonylic acid. Pelargonic LSZH | bio crernhree savin cie,t 15 253-5 0.9057, {1.43439 | i | s |s|...]...|chls B22, 360 
acid. CH3(CH2)7CO2H 15020 
n535 |—,amide..........|Nonanamide*. Pelargon- GY OAH Sa oti hao als Ec At Ay ea conee Serres [gen aeepeceotes | ties oa i Gt Oi sans Wosta yg |e ste bare toxectel Ieee ae 
amide. CHs(CH2)7CON H2 
n536 |—,chloride....... . |Nonanyol chloride*. U76169|beceest ose —60.5 |215.35 0.94637 |........ alia) teS| 5 Sellen. sles B22, 308 
Pelargonyl chloride. 
CH3(CH2)7COCI1 
n537 |—,ethyl ester*.... .|CHs(CH2z)7CO2C2Hs. ....... .|186.30).............. —36.7 222 0.8657), 1422070)" hal [hg lls || > 2 | herent | eer eee B22, 307 
96-810 
n538 |—,methyl ester... ./CHs(CH2)7CO2CMs... .. 2... LT 227) 62 ee bee eee ee 213-4757 = (0.879995 |1.42142 | i | 8 | 8s |...]...|..........|/B2%, 307 
805 : 
0539 |—,nitrile......... Nonanenitrile*. Octyl cyanide. |139.24].............. —34.2 224.0 O57 8626) PALS 5268 PE On tese hp. /| cle eee ae tereeee eee ee verre 
Pelargonitrile. CH3(CH2)7CN 551 
n540 |—,piperazinium salt/2{(CHs(CH2)7CO2H].CaHioNe2 |402.62)wh GB S1=6: 2 Filer acs estore aco nileeeeeeaeee oP RSP aod | Re tes 2 ape | ee 
n541 |\—,9-amino-*.... . H2NCH2(CH2)7COoH....... VER eae cee Oban 85 .6—626 || iron ties o euslll ere ealec oe ee ee Bae [eeaelly:..'c iL eee eae Be 
n542 |\—,9-fluoro-*..... . \w-Fluoropelargonic acid. AZOC2SN eres ae aoaieand ener ca. 18 89-9002 |........ 1.428925 BE wel eecsl [is al bee eee lcd eras ates 
FCH2(CH2)7CO2H 
n543 |1-Nonanol*...... Nonyl alcohol. PAD GW eh ae Wea lets co clef kel Weaeocye. ahr ps 212 0.82737 1.4333 Ae Bee Soalle here [ns all ace cece nese ee 
CH3(CH2)7CH20H 11815 
n549 |5-Nonanol, |Tri-n-butyl carbinol. ZOOL ST ese easy ech 20 230-5d 0.84087 D44450 fo PB nk Fites|es cle wene erie | EbEts bSOe 
5-butyl-* [(CHs(CH2)3]s;COH 1004 
n550 |1-Nonanol, |Nonamethylene. Chloro- iris 3A 1) Se postin Beene 28 146-84 [a eens 1.4575 WW 2 He | Merced Icha nterepeceetitincs| enc arneecverts 
9-chloro-* hydrin. ClCH2(CH2)7CH20H 
n551 |—,9-fluoro-*...... Nonamethylene fluorohydrin. |162.25}..............J......05. 125-615 - 0.928" Ted DT O25 ah NE Vp Vial | Sper tl eens oe ee eee levee ate 
FCH2(CH2)7CH20H 
n552 |\2-Nonanone™*..... |Heptyl methyl ketone. VADI24| Aa alee auals ea —7.46 193749 0.82087 14209620) aise is Rls irs! |... Matlaeaa ecto e+ 
CH3(CH2)sCOCHs 
n553 |4-Nonanone-*. .. . |n-Propy] n-amyl ketone. TCDS ae oe, near Ree 187-8) |0:837 7 eel eee ees eal eed ee cal ye, A S65 
CH:3(CH2)4CO(C H2)2CHs 76-7u 
n554 |5-Nonanone*..... Dibutyl ketone. P4224 is pemeee syaierassere —4.8 188.4 0.8270; 1.42115 ql eel. .|.. leh) v Bl, 762 
CH:3(CH2)sCO(CH2)3sC Ha 
n555 |Nonasiloxane, CH2(Si(CHs)20-]s81(CH3)s. «..  |68U40) > 6 ee ce lee eae 1735 0.918 1SOSOR | MN Oe Neal. leB) |leecmmvert coh cs | eater eee 
eicosamethyl- 
n556 |1,3,6,8-Nona- Dicinnamylidene acetone. Dsorosive nd absial)y (UA s lite aeeecs celllste tes ale: esi oil iePefeietesua i | 6] 6]...|...Jeon sulfs |B7, 524 
tetraen-5-one, (CeHsCH:CHCH:CH)2CO gh 
1,9-diphenyl-* 
n557 |1-Nonen-3-yne*. .|CHs(CH2)4C:CCH:CH:...... 120 OT ere eeu or alleen Oppo Nein IteVCl Ps Neo dhol oelboeclboaxlessscoronsoesesss- 
mi558)|t-Nonen-4-yner! _|\GHs(CH2),6:CCHsCH-CH>. .\122/21|...-.25......- Be 58.02 Oana Ae UNeee celle callecels oclenallecusaceom alles scree 
n559 |2-Nonen-4-yne*. . |CHs(CH2)sC:CCH:CHCHs.. .|122.21]..........-..- |e... 00055 OED OGER ILROS H calla colsoallesellooclasascon asallenscace: 
n560 |l-Nonyne*. ..... .|CHa(CH2)sC:CH............|124.23]............-. —65.0 160.67 (GOR AEE Sells solledell oallbaullsncosssen sllobenquec 
n561 |2-Nonyne*....... GHa(CHa)sC:CCHs) 0. a 192003 | ME ee oar Ie vier 155-647 |0.769% |1.4331 |...]...] s |...]..-lligs B1, 1013 
n562 |3-Nonyne*....... CHs(CH:)sC:CCH2CHs...... 1 S4ED3 ene ee a2! Ae 153-57 10.7616” |1.4299% | i |...| 8 |...].../ligs B13, 1013 
9297 
i Se 


For explanations, symbols and abbreviations see beginning of table. 
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ey) > nd Cad: ba omnia iin Pe ee | oslo a hi an iin cai Aji’ a, oo sc. J. > ho 
Solubilit: 
Mol Crystalline = b ss yh 
No. Name Synonyms and Formula ay * | form, color and rit a Density Mm eT s«C#RRRef=. 
* |specific rotation soe Mead ll erage |e other 
solvents 
4-Nonyne 
n563 |4-Nonyne*....... CHs(CH:2)sC:CCH:CH2CHs. .|124.22|. 0.0.0... 000 c[ee nee eres MOU ie dre. (nee eater len clloestlnsoliaadlaeclsance as ets: iene 
n564 |1l-Nonyne, CHs(CHs)eGrO Olan 5c eee 18:07 eee ee ee Pees oe. 75-75 0:90620! 29114502097 He Wel ce veil cy availle ell aust cemeeee B13, 1012 
1-chloro-* 
n565 |4-Nonyne,3,3-di- |CHs(CH2)sC:CC(CHs)2CH2CHs _~—si................. |. 00... 8240 0.7658 '¢ » |1,43.1320 1) cs ees | ctrl ares ese ee | 
methyl-* 152.28 
n566 |—,8-methyl-*. .. .|(CHs)2;CHCH2CH2C:CCH2CH2CHs |.............. Racpoicrcmere eae tbr e0% 0.76817 1.431390) dos. lessbailinoil 2 sol uaetli boc doescre nell ae Re 
138.25 
—|Nopinene........ see 8-Pinene 
n567 |Nopinone....... . aie 138.21 (aly +16.64 —1toO /211.8 0:9772* |L-47694 ala Bale alc. Ncctalio Pree eee E12A, 
<I =0 77-8.58 510 
n568 |Noradrenaline(|)..||-Arterenol. l-Norepinephrine. |169.18|[a}p —37.3 216:5-80 nsec ceteletoniae stale eee Bal, SuleOrl elec c.os halle -v B132, 522 
HO. (dil HCl) dil HCl v 
no—_S—cnoncnanm 
— |Norbornylane.. . .|see Bicyclo(2,2,1) heptane 
— |Norcamphane. .. .|sce Bicyclo(2,2,1)heptane... 
— |Norcamphane see Bicyclo(2,2,1)heptane- 
dicarboxylic acid | 2,3-dicarboxylic acid 
— |Norcamphoric see 1,3-Cyclopentane- 
acid dicarboxylic acid* 
n569 |Nordihydro- NDGA. 302.37) (dil aa or al) Ve4—6. OW cael see Shem ice of) 8 | s:|---] 2 Ito i B6), 577 
guaiaritic acid alk s 
hl 6 
a aii [ ae e 
no—_—cmcucucu:s—¢_Y—on 
n570 |Norephedrine, CeHsCHOHCH(CHs)N H2. HCl DL Mabs-al)y(di(t94 «Jano eee hg ee cg) ey ee Cee We Oe Ie B132, 371 
hydrochloride 187.67| HCl, al or al- 
AcOEt) 
n571 |—,N,N-di- CeHsCHOHCH(CHs)N(C2Hs)2.HCl |pr (lig) O84". ila eee te. 2 oaiS See a (5-8 eee (a | ee B132, 378 
ethyl-(dl) |243.78 
n572 |—-,N-ethyl-....... CeHsCHOHCH(CHs)NCH2Hs.HCl | (lig) 47-8 13818 ea MOE Rs feiss (ct se ay Re eaten see 2 (ss ecios - 
217.73 
0573 |Normorphine..... Desmethylmorphine. 271.32|(w-+1}), 7 i eee | Ch Ps S| ede <sfeee | elec epecl Teleht's B272, 117 
ST (MeOH+1) | (w+1}) 
N—H 277 (anh) 
) 
Aes 
OD 
[eee 
oH ou 
n574 |Nornicotine...... 1-3(2-Pyrrolidyl) pyridine. 148.21 |hyg, {ap — 88.8 in baismrens| er A0) 1.07379 |1.53789 | 8 | v | vj...}...1..........| R282, 107 
CoHiwNe 1201 
—|Norvaline........|see Pentanoic acid, 
2-amino-* 
— |Novocain.........|see Benzoic acid, 4-amino- 
2(diethylamino)-, ethyl 
ester hydrochloride 
—|Novonal.......... seé 4-Pentenoic acid, 
2,3-diethyl, amide 















































For explanations, symbols and abbreviations see beginning of table. 
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BI’, 582 


B22, 459 


.|B22, 461 


-|B22, 461 


.|B21, 212 


B13, 567 
B12, 139 


BI, 567 
B22, 626 


B13, 2247 


B22, 346 


B2, 384 


_|B122, 148 


.|B22, 360 


B62, 418 


B22, 352 


B2, 384 


B62, 11 


B22, 379 


B22, 353 


B22, 353 


Crvatalline Solubility 
Mol. vs m.p. bp. 
No. Name Synonyms and Formula te form, eplor and °C Pyar Density ny Ref. 
* |specific rotation other 
w | al jeth|ace} bz cee 
———— —_s + + —____— —_{— + —+-— + 57 nat (aoe 
Octacosane 
ol |Octacosane....... CHs(CH2)2eCHs.............|894.77/mel or rh 61.5 2424 0.77507 {1.43307 | i |...}...]...] 8 |chls 
02 |Octacosanoic CHs(CH2)2%sCOz:H...... [4 2E TOs ce acre ROA i Rveecca ceva ected Wasted rset LA BSESUN I Recline elem ecere | stecel| weavers ov m ols. 
acid* 
03 |1-Octacosanol*.. .|CHs(CH2)70H.............|410.77|.....0.0.00005 SL OCR cs oe Sle inc esetrcod bia. create 
04 |9,12-Octade- Linoleic acid. 280.45|pa ye or color- |—5 229-3016 0.90257 1.469920 | i | © | © | © | © Ich] © 
eadienoic acid* | CHs(CH2)«CH:CHCH:CH:CH(CH2)1CO:H less 
05 |—,ethyl ester*..... Ethyl linoleate. 308.51)ye or colorless |......... 270-5180 0.8865, Bhan ier seicy ijeis 
CHs(CH2)«CH:CHCH2CH:CH(CH2)7CO2C2Hs 
o6 |—,methyl ester... .| Methyl linoleate. 294.48'ye or colorless |......... 211-216 0.8886' A ents Lael 
CH:(CH2)s«CH:CHCH2CH:CH(CH2)1CO2CHs 
o7 |10,12-Octade- 10,12-Linoleic acid. WOO Oligc ans s ctoanPe cae Oey ie al atevata tees 0.8686" 1.4689 
cadienoic acid* CHs(CH2)4CH:CHCH:CH(CH2)sCO2:H 
08 |7,11-Octa- CHs(CH2)sC: CCH2CH2C:C(CH2)sCHs...........--. Ne OE PEON eel cccllenalloe allan eljscnnoon cae 
decadiyne* 246.44 
o9 |\Octadecanal*..... Stearaldehyde. PACH £8) Es aS ORCC aE 38 ZOLe wh Nate aeeerl|lA sees AGP ees cal | aero sce | la) na epee ac ies 
CH:3(CH2)1sCHO 
010 |—,dimethy] acetal. .|1,1-Dimethoxyoctadecane*. |314.56).............. 168=708  feascenn 1.44107 Vay MeOH v 
CHas(CH2)iesCH (OCHs)2 
011 |Octadecane*.. .. .|CH3s(CH2)isCHs............. 254.50|/nd (al or eth- [28 305-7 0.77687 1.43493 i} 8) a6 lig s 
MeOH) (317) 
012 |—,l-amino-*..... CBa(CHs)yNHa... 2.2.5... DOO a eerie Anite sacs fr 53.1 DAY 5 ie Ramil IS pariyhares aM (0k Ee i} s|s | 6|s |chlv 
013 |—,—,acetate...... CH:3(CH2)17NH2.CHsCOuH .. .|329.57].............. fr 845° HOARE. eee rR eee pales sie ERM eA 
. gh 
014 |—,—,hydrochloride|CHs(CH2)17.NH2.HCl........ 305.98|orh 180d ic eee ee aie e tae Lal coup ay WE ete wn ae 
va} yh 
015 |—,1-bromo-*.... .|CHs3(CH2)iBr.............. SSSI40) es Gah wales es Ue MIA [SROCROR ere ee ces Rone) | MAA is Tile Bie lee altace coven ieaahats 
016 |—,1-chloro-*..... P(E Ea) HON ase sins x siete se DES OB I esaraehiee rice! eg 21-3 DE THGH Si Wives eactiue BAB me RT tr ell sie atlieh as cpanel ies at agi as 
017 |—,1,18-dibromo-*| Br(CHo2)isBr..........-...... 412.31\nd or If (al) 64 ZOD=TS ay char peer phar cone i | 6 chl v 
yh 
018 |—,l-iodo-*....... CAC Badal apis. viec se os bus hee 380.40)If (lig), nd(ace |34 PE Ee a a esa cee BB tea Niccaved/ rare ies ieee ane ae 
or al-ace) 
019 |Octadecanedioic |C2HsO2C(CH2)isCO2CoHs..... HYAU ik] Bees oeieresraae 48.2 PA ee Nee cya ahead hy Be eae dco | cca ean ates 
acid; diethyl ester* 
020 |1,18-Octa- HOlCE 2) tO Fh oes seb oar 286.50/If (al, AcCOEt 97-9 ZAQH12) ers tn opepucdavenranases Lg Nesauesl Go| is all atic letecaiaket es can tage 
decanediol* or bz), nd (bz) 
021 |1-Octa- n-Octadecyl mercaptan. bets OY A eer tS fe PR 20-30 M6O=70b so Nhe aes 1.4648 i) Sule ih 
decanethiol* CH:(CH2)7SH 
022 |Octadecanoic Stearic acid. 284.49|mcel lf 70.1 358-83 0.9408; |1.4299% | i | 6 | v | 6 | 6 |chl, CChs 
acid* CH:3(CH2)isCO2H 183.51 C828 
023 |—,amide..........|Stearamide. 283.50/If 109 250—USF Ue a. ova il orgs i | 5] 6] 5] 6 |chls 
CHa(CH2)1sCON Ho 
024 |—,—,N-phenyl-. .. . |Stearanilide. 359.60|nd (al) 94 THBIGW i) iste cerca ead etokeod He lene Vv 
CH:(CH2)16sCONHCeHs 
024!|—,anhydride*. .... Stearic anhydride. 5BO.O6| Am hese. 3 71.5. || SaeE AE, 0.8368, |1.4362% | i | i | 6 3 
(CHs(CH2)1eCO}20 
025 |—,benzyl ester..... Benzyl stearate. 374.61|pa ye 7 Cae 0.9075, |1.46635 | i | 6] 6 -|ehl 6 
CH:2(CH2)1sCO2C H2CeHs 
026 |—,butyl ester*..... n-Butyl stearate. BADLOONS pre a he ote 27.5 223 0.8554. 1.4328 | i | s Ve ee Reese 
CHa (CH2)1sCO2(CH2)sCHs 
027 |—,chloride........ Stearyl chloride. B02. O8 ra ce aarpe Ska 23 Pf ean ee eee es BP learallareye Indoocthchs <etancmatee 
¥ CH:(CH2)1eCOCl1 
25 | 
028 |—,cyclohexyl SOG.Gal olor site otere he G. AE © AN eee te dee B00 eg sso as sage Di oPbeMng Beiwbias cra) llscs clftavess ueetesetenete 
entor® cxa(cH)1ecorm—C_) (28-9) 
029 |—,ethyl ester*.... . Ethyl stearate. BL 2 EOE ai ccahbe sicsin sage 33.9 213-58 1.057% AZO 20h i ia |B) i] Vp [hes ccoiltatics aceasta aatau 
CH:3(CH2)1eCO2C2Hs 
030 |—,hexadecyl ester*.|Cetyl stearate. 50S8.02ila JE or pl (eth, }56.6) | nek nats «ls ora 1.44107 | i | i | 6] 8 |} i [chls 
CHe6(CH2)1eCO2(C H2)1sC Ha aa) gh s'| CS2s 
0301|—,2-hydroxyethyl |Glycol monostearate. RYACHi7 ls aioe sooo aoe itchy Nabi aome nos (08780 1a eee ee aS alllstere!| eesvall aqarsraintesayeieys 
ester* CH:(CH2)1eCO2C Hz CH20H 
031 |—,isobutyl ester. . .|Isobutyl stearate. 340.59] wax 25 OSI Te Aaa all Krew tare i BS | led, eee etree es 
CH:(CH2)1eCO2xCH:CH (CHs)2 









































For explanations, symbols and abbreviations see beginning of table. 
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aaa a a a ae ee a ee a a 
Solubilit; 
Mol Crystalline a ‘ ‘olubility 
No. Name Synonyms and Formula oa, * | form, color and aes ae Density np ] Ref. 
* |specific rotation other 
w | al |ethl/ace| bz 
solvents 
| | 
Octadecanoic acid 
032 |—,isopropyl ester* .|Isopropyl stearate. BZO DT | oc See eles: oaeiattne BB sxe haere PR ASG apres thane scm canael acl ee eee oe cel cts ea nee eee B22, 352 
CHa(CH2)1sCO2CH (CHa)2 
033 |—,methyl ester*.. .|Methy] stearate. DOS DN xen ete earteteasters 39.1 QB Weed cea 6 1.4290% 1 |) Bal Bile Chl vy aitoted 
CH3(CH2)ieCO2C Hs 
034 |—,3-methylbutyl Isomy] stearate. Oa Ooo arsiaviternetcrate neice 23 1922 0.8557 1.43359 ve tea ee a eed Lo eal ler es ce B22, 352 
ester* CH3(CH2)1sCO2C H2C H2CH(CHs)2 
035 |—,mitrile.......... Stearonitrile. CHa(CH2)16CN .|265.49].............. fr 40.8 21418 0.8177 1.438945 iis iw v .|chl v B2, 384 
036 |—,pentyl ester*....|n-Amy] stearate. 354.62! pl EY ene MEAS Hise borne 1.4342 | i | s | v . |B22, 353 ° 
CH3(CH2)1eCO2(C H2)4C Ha 
037 |—,pheny] ester*. . .|Phenyl stearate. SOO 50 | eeeresenghtacers |cisrnyer 52 26g eee? Oe ccs kolo rence TolPS vs lesan snes B6?, 155 
CHas(C Ha)1sCO2CeHs 
038 |—,p-pheny]- cxs(cm)scorensco—¢_Y—L_Y ATS 72 |(ereer teers 97001) © Waseccmieele ng > oe Ieeoaem alors beeen ale eel ce Eases C32, 
phenacy] ester 4944 
039 |-—,propyl ester*....|Propyl stearate. 326.57|(eth or PrOH) |fr 28.9 186.8? 0.8452% |1.4400% | i | s| viv -}chl, CCh v |B2?, 352 
CHa(C H2)1sCO2C H2C H2C Ha 
040 |—,tetrahydro- Tol SOSi6 Near. are anc aes D2 Men ee COV 7eranll een eee A dh tt Care es (ec SP ere 
fears) ester CH3(CH2)16CO2CH2 L? 
041 |—,9,10-dibromo-* |Elaidic acid dibromide. 442.29|colorless or ye |29-30  |......... 1.2458) 1.480388: 05 2 le Ls ccleeen ence B22, 362 
(trans, dl) CH:(C H2)7CHBrCHBr(CH2)1COcH |nd (eth) 
042 |—,2,3-dihydroxy-*|C Ha(C H2)1uC HOHCHOHCO2H nd (aa) 107 Nic con ag aheat. « =e) eee a as 6) 5) 6] 8 chl 54 B3, 406 
316.49 B:126 peth 6 
043 |—,9,10-di- CHa(CH2);C HOHCHOH (CH2)7COoH |If Cea a GES ne Sees PEAT ree te i| 5| 6 ee Am 73, 
hydroxy-* 316.49 2730 
044 |—,9,10-dioxo-*. ...|Stearoxylic acid. 312.45/If Sor ND hae eee oe eee eee PPR PIE ics wk cain eare chevotore ete 
CHa(CH2)iCOCO(CH2);CO2H 
045 |—,9,10,12,13,15,16-|a-Linolenic acid hexabromide.|757.89].............. 11 eR ea ca Mant pene Ia Acct lee seakepenc i i ch] i B22, 364 
hexabromo-* CH:(CH2CHBrCHBr]s(CH2)7CO2H xyl s* 
046 |—,2-hydroxy-*....|CHs(CH2)isCHOHCOoH..... 300.49|flat nd [ee en SRO CRA Cc RTA Leon 2 8 8 chl, B3, 364 
AcOEt 8 
047 |—,3-hydroxy-*... .|CHs(CH2)4CHOHCH2CO:H .|300.49/1f (chl) SOOO Were ar atalatom pineniae arc ae concurs ..| 84] 8 .|ehl s* B32, 249 
048 |—,10-hydroxy-* . .|CH3s(CH2)7C HOH (CH2)sCO2H|300.49|pl Be ee etais eral a stb .csaets atl te ere eet ic [cers pir . |B32, 249 
049 |—,11-hydroxy-* . .|CH:(CH2)sCHOH(CH2)sCO2H|300.49|ta (al) SA-h SOA tee eee an ecollea eA an ee sy | ee oe PP toe 
050 |—,12-hydroxy-* . .|CHs(CH2)sC HOH (CH2)10CO2H (al) \. : ee Scher so baronies Garencne Bg VS chl s B32, 250 
300.49 
051 |—,10-methyl-* —_|Tuberculostearic acid. 298.51|{a]p —0.11 12-3 175-807 |0.8771% |1.4512% raed Rea eal |e B22, 369 
(D~) CH:(CH2)7CH(CHs)(CH2)sCO2H 
052 |—,3-oxo-*........ CHa(CH2z)uCOCO2CO2H.... . ZOS AT Bier: tesa iste GS PAA SOO nese ky oricie ae a Neo} hott Ge lose emcee B32, 457 
053 |—,—,ethyl ester* |Ethy] palmitoylacetate. 356.52] (al or peth) CY i. MM cron CRS Iie Pk Me, | bene WR Ars Sa i | s*/...]...]...]peth 8 B32, 457 
CHa(CH2)u1COCH2CO2C2Hs 
054 |—,6-oxo-*........ Lactaric acid. 208.47 (al orpeth-eIiS7 fic cc wevwicleoseccaclowtetee’ i 6 6 |chl 8 B32, 457 
CHa(CH2)1CO(CH2)4CO2H 
055 |—,—,ethyl ester*. .|CHa(CH2)11.CO(CHz)4CO2C2Hs|/326.52]...........04. Bi Se Sanevsvantall oath © crear eee bald Lia ll att [RA (se eRe eso B3!, 253 
056 |—,10-oxo-*....... CHa(CH2)1CO(CH2)sCOcH . . . |298.47\]f (al) BD. 01) Wide ie dics, st Real iste avn tas cll havea cate 5 a ic afl tan otahiptt: a [nia HO ois ei neasi te B32, 457 
057 |—,— ethyl ester*. .|CHs(CH2)7CO(CH2)sCO2C2Hs.|326.52|1f (al) 1  Sigerene cmt ree iets! KGa e TA. Gon, hel stan nore B3, 725 
058 |—,12-oxo-*....... CHa(CH2)sCO(CH2)10COzH. . .|298.47/lf (aa) SR Wi tcs dee slaw eaave eletesa bk ae ..| oh aa sh B32, 457 
059 |—,—,ethyl ester*. . |CHs(CH2)sCO(C H2)10COzC 2Hs/326.52/If (al) BS 6  Ueiah tom OAs con Sieh cre bran 1 ait gis ores aif! ra lamacae Brayteea nt B32, 458 
060 |—,9,10,12,13- Linoleic acid tetrabromide. 600.12|pl or lf (aa) 1 ts UT a (Ie eed (Re reny | maya we [ads v |chl v B22, 362 
tetrabromo-* CHa(CH2)4(CHBrCH BrC H2]2(CH2)sCO2H aa v 
061 |—,—,ethyl ester*. . |CHs(CH2)4[CHBrCHBrC H2)2(CH2)sCO2C2Hs BD i Riciass: sist RR alitirties rs sts,cllleterareco eas ar) peth 6 B22, 363 
628.15|nd 
062 |—,—,methyl ester*. |CHa(CH2)4{CH BrCH BrC H2]2(C Hz) sCO2C Hs 39.1 BIG 9  emrucsisie’s 1.43464 | i | s|s chl s B22, 351 
614,13)1f 
063 |1-Octadecanol”*.. .|Stearyl alcohol. 270.48/If (al) 58.5 210.55 0.8124 pihinternte 5 i|s|s]| 6] 6 Ichls B13, 1833 
CHa(CH2)70OH 
064 |9,11,13-Octa- a-Eleostearic acid. 278.44/nd (al) 49 235'26d 0.8980, LeGLISE |) oh Boe: Was dl coals eek B2?, 465 
decatrienoic acid| CHs(CH2)s{CH:CH]s(CH2)7COQoH 
(cis) * 
065 |—(trans)*......... B-Eleostearic acid. 278.44/lf (al, MeOH [71-2 3 |......... 0.8839" 1.5000% | i | a] i .|MeOH s_ |B22, 467 
CHa(CH2)a(CH:CH]3(C H2)7CO2H or CCh) 
066 |9,12,15-Octade- _|a-Linolenic acid. 278.44 vg taades a onal 230-2 0.91577 "{1:480%" | Zill's ls |...|...].0....0 008 B22, 463 
catrienoic acid CHa[(CH2CH:CH]3(CH2)1CO:H 
(cis, cis, cis)*  - 




















For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 




















































































C Fi Solubility 
Mol. rystalline ap iy 
No. Name Synonyms and Formula Sit form, color and oC al Density np Ref. 
* |specific rotation other 
w | al jeth|ace| bz 
| solvents 
a | | | 
9,12,15-Octadecatrienoic acid 
067 |—,ethyl ester Ethy] linolenate. BOGLEO | Lraoire Herr asl csiel| crmereverea.ere 132-30.01 0.89194 PAB TO ae do | SiO, arava lake int] stereecers corer? B22, 465 
(cis, cis, cts)* CHs{CH2CH:CH]s(CH2)1CO2C2Hs 
068 |9-Octadecenol*.. .|Olealdehyde. BOGacIVOMOe | ieee 168-934 = |0.851315 |1.455720 |...]...]... .|B1, 749 
CHs(CH2)1CH:CH(CH2)7CHO 
069 |1-Octadecene™*... .|CH3(CH2)isCH:CHz........./252.49]. 00.0.0... cae 17.5 17916 0.78917 1.44482.) Golo. chen. BPs, tal puna e B13, 878 
070 |9-Octadecene* CHs(CH2)7CH:CH(CH2)7CHs./252.49].............. —30.5 1629 0.7916, SST BE yes ois. gt rsp atecell aust Rees Rae Bl’, 879 
071 |9-Octadecenoic Oleic acid. 282.47/nd 16.3 286100 0.895% 1.458220 A [P00 | eo. | ig 500" Obie ie ll iernattavey 
acid* (cis) CHs(CH2)7CH:CH(CH2)7CO2H (13.4) 
QED — COANE) v0.5 o> wee Elaidie acid. 282.47|pl (al) 45 288100 0.851" 1.449945 Ae Oalcs) s-|chl 8 B22, 441 
CHs(CH2)rCH.CH(CH2)1CO:H 
073 |—,amide(cis)...... Oleamide. ASI AOI ear eee occ TOs  — ) ailtiahedpadateenllandemcs chalet ane akere |! |) Be | ettereh eri eel ee eer ees Am 71, 
CHas(CH2)7CH:CH(CH2)7CON H2 2215 
074 |—,—,(trans)...... .|Elaidamide. DEM AON ovine as wrowiw ave DOP Mecewouwscatssy-cenivaylancquense ts.) eusyaransaebene D8 haus] (orevet lated leree nes ae oe Am 71, 
CHs(CH2)7CH:CH(CH2)7CON He 3017 
075 |—,—,N-phenyl- Oleanilide. 357.58|nd 41 VES Pir ON Iconian OF i | s*| v | s*|v4|MeOH 8s |B12!,198 
(cis) CHs(CH2)1CH:CH(CH2);CON HCeHs aa s 
| | 
076 |—,benzyl ester(cis) |CHs(CH2)7CH:CH(CH2)7CO2C H2CeHs 
372/60 aeh Ee eee eens ae 2377 019330s. 1148752 | |b sil vain |eenl net aeeneeee B62, 418 
077 |—,butyl ester(cis)* |Butyl oleate. 338.58lye <-10 Pepe acd? MENS | AIG |callasalleaaiiecoonconce B22, 439 
CH3(CH2)7CH:CH(CH2)7CO2(CH2)3sCHs 
078 |—,ethyl ester(cis)*.|Ethyl oleate. St Osoe lear. cricacoare real lttier utero rete 216-715 1058671259 14449269) 3) eo] Foon eka oe eillaveceeeeveiachedel | Stutenctteter= 
CH:3(CH2)7CH:CH(CH2)7CO2C2Hs 
079 |—,—(trans)*...... Ethy] elaidate. SDE Ne senavataeey ct chavoher chal tone reresslstehe 217-915 0.86818 1.44525 oe | Spee | etter | a) uate aes B2?, 443 
CH:(CH2)7CH:CH(CH2)7CO2C2Hs 
o80 |—,methy] ester Methyl oleate. QOS DOW tie ane a eee 19.9 216-720 10: 87918 11 A4G OH OI me) 00.0 [00s ere reall sreconmiecoxecet ches |pekencta near e 
(cis) * CHs(CH2)1CH:CH(CH:2)7CO2C Hs 
081 |—,—(trans)*......|Methyl elaidate. OGIO rel venetorsmrentereearsisteeke tele 213-515 0.87218 |1,44625 De Ba | Sat] (ekeo4| easnel| ts tet eee B22, 443 
CH:3(CH2)7CH:CH(CH2)7CO2CHs 
082 |—,3-methylbutyl /|[soamy] oleate. ODOM he cta teva eceate he eave iectceyscon at a cud 223-410 O:SOTB. ale crcvcni ie re cilia . |B22, 439 
ester (cts) * CH3(CH2)7CH:CH(CH2)7CO2CH2C H»CH(CHs)2 
083 |—,nitrile(cis)...... Oleonitrile. ZS eee aa tebeven Seve cana sneeie == if RE Ue 0's Mie a eran peer crrory| eat ceeaciraky co ioteaeral bea ced feared ta cacd eel fou Geen cio. cuca B22, 443 
CH3(CH2)7CH:CH(CH2)iCN 213-416 
084 |11-Octadecenoic (Vaccenic acid. 282.47|pl (ace) Ce ee a cece ere Pree ea 144300 eens BP cel ouidaltale shen eeesae esta 
acid (trans) * CH:3(CH2)sCH:CH(CH2)sCO2H 
085 |6-Octadecenoic |6,7-Diiodotariric acid. 534.26/nd (al) 48.5 in aed © letemr tat hea lccscotmene | 48) ae v |chl, CS2 v |B2?, 428 
acid, 6,7-dioido-*) Iodostarin. vh alk 6 
CH:(C H2)i0CI :C1I(CH2)4CO2H 
086 |9-Octadecenoic Ricinoleic acid. 298.47 la]p +5.05 a7.7 226-810 OF940615: BES 7/620 hei sw) ei cteresl cose lleratetoreterananens B3, 385 
Speen CHs(CH:)sCHOHCH:CH :CH(CH:);CO:H p16 
hydroxy-(cis) * 75.5 
087 |—,—,butyl ester Butyl ricinoleate. ‘ 304.58 falF378 face naan 27518 0.905822 |1.456622 | i 1 DRED ered ees eet ec B3, 388 
(cis) * CH:3(CH2)sCHOHCH:2CH:CH(CH2)7CO2(CH2)sCHa 
088 |—,—,ethyl ester Ethyl ricinoleate. 326.52 [a]p +5.28 Samra tavetalang 25813 O:91453 1.4618. th eV ccc alee rwealent B32, 259 
(cis) * CH3(CH2)sC HOHCH2CH:CH (CH2)1CO2C2Hs 
089 |\—,—(trans)....... Ethy] ricinelaidate. CONEY Bn Somme aoe MGT ow Aistereisretscs-aval|'s = erate mncrell ayers: stenevee Tale ol ersca | shone] are 1a Srevorerecere ere B3, 389 
CH3(CH2)sCHOHCH2CH:CH(CH2)1CO2C2Hs 
090 |—,—, isobutyl Isobutyl ricinoleate. So4.08lal4-4:01  icwie wees 262° 0.907822 |1.453822 | i rela aollenullesosteno on B3, 388 
ester (cis)* | CHs(CH2)sCHOHC H2CH:CH(CH2) 1CO.C«Hi 
091 |9-Octadecen-1l- Olely] alcohol. ZOR EO anced avi co ees si 6-7 205-105 |0.848920 |1.460720 | i | 8s | 8 ]...J..-J-.eeeee eee B15, 1962 
ol (cis) * CH:(CH2)7CH:CH(CH»)sOH 
ala Mlaidy| alegbel. 268.49|(al or ace) [36-7 ~——fea. 333 0.8338"? |1.45220 | i | ah|...] e|.. ./dil NaOH s|BIP, 1965 
CH:(CH2);CH:CH(CH2)sOH 19810 
093 |1-Octadecyne*... .|HC:C(CH2)isCHs..........- 250.47] (al) 22.5 313760 ET ODOM. Wl secrecetatersiei|s eval fooea|(scs 2if/sface)| erat ste aletets cere ane B1, 1029 
fr 26 18015 
094 |2-Octadecyne’... .|CHs(CH2)uCi!CCHs......... DED Anita cod 30 PEAT  UO.BOLE GH oecsts fata ste abel ral tors eer | ee ae leer 
095 |9-Octadecyne*... .|CHs(CH2)1C:(CH2)1CHa. ... .|250.47]...........05- 3 163-47 0.8012, |1.4488% |...}...]... Am 61, 
630 
096 |9-Octadecynoic  (Stearolic acid. 280.45|pr (al) 48 260 Rte eM sikersts cs PASTOR) Sid Svs |eteiellcvarallsisiaatetetehens el tararerevete isis 
acid* CH3(CH2)7C:C(CH2)7CO:H 
097 |—,ethyl ester*..... Ethyl stearolate. BOSS 1 | Meter re cs -cheteean|| en ei oes one x 18028 1S ANT. Petes PSA B55 20 CER aS eal Sci e)]|atartl] owaptheteta teres) [mes etenekat 6 











CH3(CH2)1C:C(CH2) yaar 























For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 



























































































Solubilit; 
Mol Crystalline a ee a 
No. Name Synonyms and Formula wt * | form, color and ae oC Density np ln Ref. 
specific rotation aril atl lethlacel ibe : See 
9-Octadecynoic acid 
098 |—,methyl ester*.. .| Methyl stearolate. POE ABN «ch des! iu area Galan eit Uy oad © IEP aint. 1.456220 sealicty aille. 2 clasts aietateta sel latter en ae 
CH3(CH2)7C:C(CH2)iCO2CHs 
099 |1,3-Octadiene, CHs(CHs)sC RO CCICH Cs 144.650 esos 8 otrcace «ee lintcter 6 eae 64-518 0.93664 1.479420 | i [laa Coes (eer (atentcraie aco B13, 1007 
3-chloro-* 
0100 |2,6-Octadiene, Dihydroocimene. [2-09-47] ee 4 © Ca | |? er 172-3 0.775, + =|1.44971 .|B1, 1018 
2,6-dimethyl-* CH3CH:C(CHs)CH2CH2CH:C(CHa)2 
0101 |2,4-Octadiene, (CHs)s;CHCHACH-‘CHCH:CHCHs  facovscwsasuesafavaevaaee 149 0.7521¢ 1.454318 TD, Pe cteills aeifiete al levanel [poste o erarscevets BL, 239 
7-methyl-* 124.23 
0102 |1,7-Octadien- CH,OCH:CHC:CC:CCH:CHOCHs: |.............- 33-4 OED. | Vibsisk pauccdeamone Be: cles elles oteceeret eee 
3,5-diyne, 1,8- 162.19 
dimethoxy-* 
— |1,6-Octadien-2-  |see Linalool 
ol, 3,7-dimethyl-| 
— |2,6-Octadien-l-  |see Geraniol, Nerol 
ol, 3,7-dimethyl- 
0103 |1,5-Octadien-3- |CHsCH2CH:C(CsH})C:!CCH:CHz |......... 0.00 feeee eee 57-88 iN corm WY a iia oe (eine (RS) Sie ory Am 55, 
i -* 1 
gue, =7Rrery! 148.25 ast 
0104 |2,6-Octadien-4- |CHsCH:C(C2Hs)C:C(C2Hs)C:CHCHs sf. . ee eee 169-717 0.81574 AY 1 3 7 Eo (a Se Ps eo eee (nm oe ae C31, 
yne, 3,6- 162/28 |, WAR asc se 4268 
dimethyl-* 
0105 |—,3,6-dimethyl-* |CHsCH:C(CHs)C:C(CHs)C:CHCHs |............-. —45 17 OT tet ni 1O:807-E ee ACAD TTR etal cP es Ilona os coors iene Vere 
134.22 
0106 |1,7-Octadiyne*.. .| HC:C(CH2)C:CH.......... 1 OBsLTI Me waatiateee ere Ieee es 135-67.” 108169, |f.459% Poa (eal We calia-|s<alcasoneecieeeceee 
0107 |2,6-Octadiyne*.. .|CHsC:CCH2CH2C:CCHs..... MOSS 7 ler a cteteces ce 27 6219 O:828; 11.4658" You |i c|te ice e ls cc|nccaeeeeetalacemen ee 
0108 |3,5-Octadiyne*.. .|CHsCH2C:CC:!CCH2CHs..... LOGE U7iera cee vercc ok clean 163-470. 10-826; ALZ0G8" [a eR cted. AP = teen an eee eee 
0109 |—,2,7-dimethyl-* | (CHs)2>CHC!CC:CCH(CHs)2..|134.22]...........00.[eeeee eens 7412 O:8000¢ Weve s ee tere cele ILS clus lect es eet eieee 
—|Octalene......... see Aldrin 
0110 |Octanal*......... Capryl aldehyde. DBO er actiac Tare ia) crel vicis etata a. se Cas 167-7078 0.82117 1.42172 8 | ./008 8 BL, 757 
CH:(CH2)sCHO 
olll |—,oxime.......... Caprylaldoxime. 143.23|nd (peth or 60 OH Be roe aleners cil eventos .|MeOH s_ |BL?, 758 
CH:(CH2)sCH:NOH dil al) 
0112 |Octane*.......... CHs(CHa)CHs. 02.2055 esne Oe eS arin chic aig chon yc —56.5 125-6 0.7025, 1.3975 i vas oieaed sg (Spat cheep BL, 457 
0113 |—,l-amino-*..... Octylamine, CHs(CHs):N U2. (129.25)... .0c0cccseeelevanarens 179.6780 0.78192 |1.429220 SPviy J1948, 
1825 
0114 |—,2-amino-*(d)...|CHs(CH2)sCHNH2CHs. . PLO Dtal arc tuerc, erature aici vcatatal ear cistersigiaters TO Uh iin pauniliareraucctoncnmstloe ons Legioada ce col vad lol 6 cae ce eee 
0115 |—,—(dl).......... CH(Cia) CHIN MeO Heiss cin: (R20. 26) i625 as nanan teeta |lpieracee s0 81s 163-476 0.77450 1.4232 eH ES dense ements B4, 196 
— |—,1(amino- see Benzene, amino(octyl)- 
phenyl)- 
0116 |—,1-bromo-*.... .|CHs(CHz)iBr............005 103:13) Meine nae —55 202.3 WAIST [DAS B ze Al Mdallees |hieos he closed ee eee Bl, 466 
0117 |—,2-bromo-*(d)...|CHs(CH2)sCHBrCHs........ 193.13 [alp +34.2 se Wchsgrya 76-718 1.09827 LARTOR 8 he Pe Te eae ns BL, 125 
0118 |\—,—(]) 0c heres CHO isis Ce er Bas oii (ARAB iiage sews 0s of eal as agin 188-9760 1.08787 1.4442% | j | © | © . |B, 125 
SOO HONG co ovoanae CHs(CH2)sCHBrCHs........ 198.13|[a]p—27.47 |. .... 000s 72-3 = |1.09144 |1.4475% | i | o]o]...]...J.......... B12, 125 
0120 |—,1-bromo-8- H(CHs)sBr sci. fe eh cen UL Laitaateaatelays Ys 'e stale BM pare 6.0: eCaaie 118-2035 |........ 1.448425 Re fide Wee asec |\ocsl bxsosravete nase seo rae As 
fluoro* 
0121 |—,1-chloro-*..... CHACH EC. . hide aves alates TR are or RRRORCROIC car), (eae 6 181,576 0.8748% 1.43062 LUE We Wa db bclictearl le con trectancin & Bl, 159 
0122 |—,2-chloro-*(d).. .|CHs(CH:)sCHCICHs........ 148.68|[a]Jp+33.7 |......... 171-3 0.871, |1.4273" | ilv|s Bl, 160 
0123 |—,4-chloro-*(d).. .|CHs(CH2z)saCHCICH2CH2CHs |148.68 [a]p +0.28 tins.) 6 eins DQ TT be Ulisctatece seekers sVeisters i 8 .|chl s Bl, 466 
(undil. 1=10 
cm) 
0124 powers (Cia) eCle whvocarosc eee LOGO acerca leer on ee 710 O:978¢. [a42e0% lf ll iy [eel clear ma cienn etaereeeee 
uoro- 
0125 poorer CHs(CH:2)«CCl(CHs)CH3CHs.|162.70). 2... .. cc se ees feceeeccce 164351504) |Kaalhee. |e lec nll chl s Bl, 508 
methyl- 












For explanations, symbols and abbreviations see beginning of table. 
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No. 


0126 


0127 


0128 


0129 


0130 


0131 


0132 


0133 


0134 


0135 


0136 


0137 


0138 


0139 


0140 


0141 


0142 


0143 


0144 


0145 


0146 
0147 


0148 


0149 


0150 


0151 
0152 


0153 


0154 


0155 


0156 


0157 


0158 





For explanations, symbols and abbreviations see beginning of table. 
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fe ; Solubility 
Mol rystalline may ip 
Name Synonyms and Formula 4 form, color and og og Density np ——7 T + Ref. 
* |specific rotation = lvalileeh| eels other 
solvents 
eX zh [eS | 
Octane 
—,4-chloro-4- CHi(CHasCCl(GR)OCRsCHsGHs cine. cas eens wae wen 7114.6 0.87234 |1,43602 8 |... «|. |¢hlis B1*, 509 
methyl-* 162.70 
—,1,2-dibromo-* |CH3(CH2)sCHBrCH:Br...... 72: OS ha Bccs «tacos SITTR BAe WIMRABSOy \|te4Od™ |e cal arma sella seelicenrennemets BL, 125 
—,2,7-dimethyl-* |(CHs)2CH(CH2)4CH(CHsa)2.. .}142.29]...........065 —49.2 159.6760 0.72787 BIE R092 ail ieee || Feige inichcll [Oca irecir bea aes rcaencaee BL’, 131 
—,1-fluoro-*...... REGS EIR IE donclenrars (ave iauare Glens WER D aca Wasa Chae Fieissecare aces 142-3760 0.81034 LBOSSHO: 6 o<\|!eeisi|is ce roll!eievsilis walls aiiiasia aia» Bl’, 124 
peer NOR crore spats ni da (Cala tle pis civ cieheisiele 6th 5 PEO CIS I waiereieiete tals 8 —45.7 255, 5760 1.32977 1.489020 BBS || stars Leto |p eravtaneie ie (ES koh LD 
—,2-iodo-*(D, —)..|CHs(CH2)sCHICHs......... 240.18|[alp—47.87 |... 0.0 ees 98-1008 [1.32194 |1.4863% | i lig s Bi, 470 
—,—(DL)......... CH:(CH2)sCHICHs......... ELMO LSI Sheravnralesarever actress calf oysvereae;sravekt 210 1.32514 1.48962 | i lig s Bl, 470 
—,—(L, +) |Gux(CHsCHICH:. ..). anak 240.13|[a]p-+62.6  |......... 10122 TEV Wes sara be i lig s B15, 470 
—,2-methyl-*. .. .|CHs(CH»)sCH(CHa)z........ DRG) a osc ccerpp ee avese och —80.5 142,8760 0.71347 1.4032 | i | s/s peth v Bl, 507 
lig v 
—,3-methyl-*(d). . |CHs(CH2)4CH(CHs)CH2CHs |128.26 [a]p+9.38 —107.6 |144—-575 10:720617 |1.40682 fo. hs alee eines [eels a see ae Bl, 166 
ee ee CHs(CH:2)sCH(CHs)CH2CHs |128.26|[a]p—8.5 = wwe see 143760 ING BIT. Vlg ab Ts 9-3 feel a Se etal laesisexexracacre Ian ce 
—,4-methyl-*(dl) .|}CHs(CH2)sCH(CHs)CH2CH2CHs .............. —119.1 142.4760 0.71997 1.406120 |...]...].. os V B1, 509 
128.26 
(| aa eee CH:(CH2)sCH(CHs)CH2CH2CHs lalp— OG) fhe | Gicceartce ans 141760 0.7147 Path font i -|08 V Bl’, 510 
128.26 
—,1(4-nitro- 1-Nitro-4-octylbenzene*. DB DSS aviieto rele —5 Pie ee Ratan tuacled ha ae 8 i Cio imdelieenoas aces BS, 454 
phenyl)-* 
Nor—{__))—(cu) cH 
—,l-phenyl-*..... Octylbenzene*. LEGO: SSI varsrevatecaterscerede ers —37 264-5760 0.8572, 1.484920 i Ca (oad een, Ieee un ce B52, 343 
CeHs(CH2)iC Hs 
Octanedial*...... Suberaldehyde. VAD eee oe cate erenertere ioe ee eee ave 280=40d Weare ce cilisrociiege ets Vi Vi [ec sfec eles cts e screens B12, 845 
OCH(CH2)s«CHO 140-530 
—,dioxime........ Suberaldoxime. 172.23|pr (al) BOB hess aise coc oil eiecetareunel | agermetenaelee OF i BRA | eral late. ollienecel| cresetrarorelantne Bl, 485 
HON :CH(CH2)sCH:NOH 
Octanedioic acid* |Suberic acid. 174.20 lo nd or pl 140 RIV GHON = lio ganmaallo coppers 6 OU pod sac|ianactend o+ B2?, 595 
HO2C(CH2)6CO2H 219,519 sh 
—,diethy] ester... .|Diethyl suberate. 930:3'11ll emt ncece 5.9 282-670 |0.98227 |1.43287 | i | s | a ]...|...]..........]B2?, 596 
C2HsO2C (CH2)s6CO2C2Hs 
—,dimethy]l ester... | Dimethyl] suberate. OS OBE or stirainnna mcued —4.8 268 1.0210, |1.43372 | i | 8 -|os 8 B2, 693 
CH02C (CH2)sCO2C Ha 124.38 
1,8-Octanediol*.. ./HO(CH2)sOH.............. 146.23|nd (bz-lig), pr |63 172203) bee Uli spesye 8 (te ds|vl 5 s |lig 5 BL, 556 
4,5-Octanediol 1,2-Dipropylethylene glycol. |146.23].............. 28 PVF —B' 9 hes cveret VAAL OLS eiys ei ara)| este lePalieltlev'ate|| rvaitareest tee B13, 2219 
(dl) * CH:CH:CH2>CHOHCHOHCH:2CH:2CHs 
—(meso)*......... CH:CH:CH2CHOHCHOHCH:CH:CH: 1 ET el baeicicnekc-o Fal] | OR eksicnoeo aie CO CE omy loin ha senoorrc Bl, 2219 
146.23)lf (bz or al) 
2,3-Octanedione* |Acetylcaproyl. Lae ON as cas samnhloceaaoieas VES S yale ite sas 8 ere a ence OMG TAA sls sale teeta Bl, 795 
CHsCOCO(CH2)sCHa 
—,dioxime*....... Methylpentylglyoxime. 172.23)nd (al) EE iliteiae Cd bons boo poe lercien’ O53 (afer | Pures oral Is Oho Ree Brc-A Bl 795 
CH3C(:NOH)C(:NOH)(CH2)4CHa 
—,3-oxime*....... CHsCOC(:NOH)(CH2)4CHs. .|157.21| (lig) 59 DE ae | iran rec cecede- al Renrsecraret cand Palisa | hse al locate seus lig s* Bl, 795 
2,7-Octanedione* |1,4-Diacetylbutane. 142.20|pl 43-4 31 Ay Or ol aol eterrioe dl eaccere acto SOE BY | vrei era tsi||eretell sncrexe exe nets BL, 408 
CHsCO(CH2)4COCHs 
—,dioxime*....... CH:C(:NOH)(CH2)4C(:NOH)CHs | (al) LES Pe Hl cteranrceenecss lan eteievoreveve||terereieies aneire Teal (ol Key yee lec Weoerectca = Bl, 795 
172.23 
3,6-Octanedione* |CH:sCH:COCH2CH:COCH:2CHs pl (al) 34-5 OB |)» a leeitaeeailitaamraetee COE Atel tet al vena |aeenal | racer erro. BL, 845 
142.20 
4,5-Octanedione* |Dibutyryl. Dipropylglyoxal. |142.20jyve = J..sseeeee 168160 0.9344 aioe isies 5 4 2h aga (el ieeciaeee Bl?, 845 
CH3:CH2CH2COCOCH2CH:CHs 
—,dioxime*....... Dipropylglyoxime. VPA a naonond asidon 186-7 BU. 9) |ktisuwes-s |v ij|s|s lig i B1?, 846 
CH:CH2CH2C(:NOH)C(:NOH)CH2CH2CHs 
3,6-Octanedione, |Dipivalylethane. OS OE oe tee tise as 22-5 115-7" 0.90077 Ve Ge Bm Te Teel het fe (ie Yo Eve (each nacre tet orcicl (ea sence 
2,2,7,7-tetra- (CHs)sCCOCH2CH2COC(CHs)s 
methyl- 
1-Octanethiol*.. .|Octyl mercaptan. TAB BO ile bbiviciens ee —49,2 199, 1760 0.84287 1.454020 8 .|B13, 1710 
CH;(CH2);SH 8615 








C-439 
























PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





No. 


hin fb all. =. Seal 


0164 


0165 


0166 


0167 
0168 
0169 


0170 


0171 


0172 


0173 


0174 


0175 


0176 


0177 


0178 
0179 
0180 
0181 
0182 


0183 
0184 


0185 


0186 


Name 


2-Octanethiol 
2-Octanethiol 
(dl)* 


(Nin pocinemncnne orn 


Octanoic acid*... 


ty 0.00 (0 (: ee ae OE 


—,anhydride*..... 


—,butyl ester*..... 


—,chloride........ 


—,ethyl ester*..... 


—,heptyl ester*.... 
—,hexyl ester*..... 
—,isopropyl ester* 


—,methy] ester*... 


—,3-methylbutyl 
ester* 


—— Mitre wih ss acc 


—,octyl ester*..... 


—,pentyl ester*.... 


—,piperazinium 
salt 
—,propyl ester*.... 


—,2-amino-(d)*.. . 


=e lin canta 
Se (1) eee Me 


—,8-amino-*..... 


—,2-bromo-*..... 

—,8-fluoro-*...... 

—,2-hydroxy-*.... 

—,4-hydroxy-, 
lactone* 


—_,2-methyl-3- 
oxo-, ethyl ester* 


1-Octanol*....... 


EC) ironies one or 


1-Octanol, 8- 
chloro-* 








Mol Crystalline 26 bh 
Synonyms and Formula a | form, color and ace oC. Density np 
* Ispecific rotation 7 
CHs(CH2)sCH(SH)CHs... ...|146,30)............0% —79 186.4760 0.83664 1.450420 
88.930 
CH3(CH2)sCH(SH)CHsz.... . .]146.30|[a]gs—36.4 |... 78-80% 0.830; |........ 
Caprylic acid*. LE. yy] Ren a RE Oe 16.3 110-14 0.86158 |1.427820 | 5h 
CHa3(CH2)sCO2H 
Caprylamide. 143.23]lf fr 105:9: |2B97 0 es oh 
CHa(CH2)sCON Hz 
Caprylic anhydride. 270.42)If, pl 0.9 280-5 (0.90654 |1.43588 | d 
[CHs(CH2)sCO]20 
Butyl caprylate. 2OO SZ react crete once —42.9 245 0.8628 |... 2.65. i 
CHa(C H2)sCO2(C H2)sCHs 
Capryly) chloride. 162/66] Men cn hea ee —63 195.67  |0.9535, |........ d 
CHs(CH2)sCOCl 
Ethyl caprylate. 17,2527) eat er —43.1  |208.5% |0.8693% |1.4180% | j 
CHas(CH2)sCO2C2Hs 
CHs(CH2)sCO2(CHa)sCHs... .}242.41]............0. —10.6 290.6 0.859629 |........ i 
CH3(CH2)s6CO2(CH2)sCHsa. .. . |228.38].............- —30.6 277.4 OR608F Ve oe case i 
Isopropyl caprylate. PERSONS ces oto 5-0 diego clr sacaiainwens 93.810 0.855529 |1.4147% 
CHa(C H2)sCO2zCH(CHs)2 
Methyl caprylate. 58:24 eee cee —40, 192.97  |0.8775; |1.4160% | j 
CH3(CH2)sCO2CHs —41 
Isoamyl caprylate. DUALS Bic aetaceiioe oreeal| erctatere seem aes NBG leg aus obs we aia alee 6 
CHa(C H2)sCO2oC H2C HxCH (CHs)2 
Caprylonitrile. P5974 |e. —45.6 205.2760 0.81417 1.420420 i 
CH3(CH2)6CN 
CHa(CH2)eCO2(CH2)7CHsa. . . . |256.43].............. —18.1 306.878 0.8745, 1.435220 i 
192.530 
Amyl caprylate. TAC B Bre acreea are faye ayers —34.8 260.2 PEGISE) 2 ee i 
CH3(CH2)6CO2(CH2)4C Ha 
CaHioN2.2[(CH3(CH2)eCO2H] . .|374.57|.............- OS ew Sone rg cetera 8 
Propyl caprylate. 1SESBOO Pee oe es ye eas —46.2 226.4 0.86382? |1.4191% | j 
CH3(CH2)sCO2CH2C H2CHa 10010 
CHs(CH2)sCHNH:COnH.... .|159.23|[alp+23.5 — |.........).... 000. 
(6N HCl 
c=1) 
CHa(CH2)sCHNH2CO2H.... . }159.23)1f (w) 230 sub d 6 
CH3(CH2)sCHNH2COuH..... 159.23) [a]p —13 276 va 
(LN NaOH, 
c=2) 
BAN (CMs) (COs ates ciewenn | LOO tscchane deoen UTE © | awa bed eo avareratdee rl ne Rite 
=n 
CHs(CH2)sCHBrCQuH....... QOS 1 sean ean es ree 128-92 1.2785* |1.4613™ |... 
(CMs) OO wis. ceo eeccsens OD eI omar etietrencsseterete 35 IS2Rat Riche as ase 5 
CHa(CH2)sCHOHCO:H..... .|160.21}pl 1) || SU ||  Ulo 5 
y-Caprylolactone. PAQY20 Ionia) otinats ae teasers cain etie 1382-88 Jes. ee, 
Gavan el =e 
° 
CHa(CH2)sCOCH(CHs)CO2CoHs fw ww we ee ees . {128-912 0.963) Ont tas 
200.28 
Octyl aleohol. CHs(CH2)70H. |130.23}. |16.7 194-5 0.82707 1.429320 i 
CHa(CH2)sCHOHCH:....... 1S0:28|[alpscOrvol | ln... ce al 8620 0.8216" |1.425620 
CHa(CH2)sCHOHCHs....... LOO ES ge a tae —38.6 180760 0.81937 1.420320 | 5 
CH:(CH:)sCHOHCHs.......{130.23|[a]Jpn—9.84 |......... sou 0.82017 1.425620 
Octamethylene chlorohydrin. |164.68].............. S{TZV=BOW GR ere as) 1.45637 | 6 
Cl(CH2)sOH 





























< 


Vv 





Solubility 

Sule 8 

Seems 
s | 6 

i] 

8 

Vv 

“* 

8 

i 

5 5 

¥ 

= 

i=] 

v 












other 
solvents 


-|008 S 


-|O8 § 


-|O8 8 
-|O8 8 


-|O8 8 









Ref. 


B13, 1717 


B13, 1722 
B22, 301 


B22, 303 


B22, 303 


B2, 348 


B22, 303 


B22, 302 


B2, 348 


B22, 303 


B2, 348 


BA}, 527 


B22, 303 


B32, 237 


.|B17!, 133 


-|B3, 713 


J1952, 
514 


BL, 208 
Bl, 449 


BL, 451 





1 
Ss Ot te 


For explanations, symbols and abbreviations see beginning of table. 


No. 


0192 


0193 


0194 


0195 


0196 


0197 


0198 


0199 


0200 


0201 


0202 


0203 


0204 


0205 


0206 


0207 


0208 


0209 


0210 


0211 


0212 


0213 


0214 


0215 


0216 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 









































Mol Crystalline , Rokubility 
Name Synonyms and Formula a * | form, color and ey: oe Density an K+ Ref, 
* |specifie rotation 2 other 
w | al Jeth|ace| bz 
| Hh solvents 
———S = Sh +— a ai 
1-Octanol 
—,3,7-dimethyl- |(CHs);CH(CH:2)sCH(CH)CH:CH20H  ~—_i......... 105-6 0.82887 |1.4342 |...]...]...]...[-..[e.ceeeeeee BI, 460 
(d)* 58.2 
158.20) (44.00 
es |) ena ee ae (CHs)2>CH(CH2)sCH(CHs)CH2xCHx9OH ~~ ......... 10916 OLSSO WAS TOU. ec citar a leyacrilte cll cert eevee erete rete B12, 461 
158.29 la}, —3.67 
3-Octanol, 3,7- _| Tetrahydrolinalool. NASON | eho Qaoeen ae 31-2 T27e8 Bem O;8G 2am lnemeen Nar 9a oe al Pil eee mel Ce a 
dimethyl-*(dl) (CHs)2CH(CH2)sCOH(CHs)CH2CHs 
—,3-ethyl-*...... CHs(CH2)sCOH(CoHs)2...... DRO Fee hc ee Pr otis a .|199 0.83617 UAB OOO i te ay leer all's betal lo ellotee te cae Bl, 426 
1-Octanol, 8- Octamethylene fluorohydrin. |148.22|..............J......05. 1OG=720" |O}O45 qn [1542482801005 1I\-y,1|(-v lehrlh alta adel ee nies 
fluoro-* F(CH2)s0H 
2-Octanol, 2- CHs(CH:2)sCOH(CH3)2.....-- TELS | ok Oe Bes ene eee 178 ESET Ihe bis I eal PSM SalleGalle seats os BL, 457 
methyl-* 
2-Octanone*. . .. .|Hexyl methyl ketone. HOS 22h eRe a on —20.9 — |173760 0.81854 |1.41612 | 6 |] ]...]...).......... B12, 758 
CH3(CH2)sCOCHs 
3-Octanone*.. .. .|Amy] ethyl ketone. OG EO) ee) Saar oeee ee 169-707 10.8220, {1.4156 | i | o]o]...J...J.......... BL, 362 
CH3(CH2)4COC2Hs 
4-Octanone*.....|Butyl propyl ketone. DZS alti ASH ales ore. 8 lean |(Harncashaneces LGS70;% | a eeeetseetce ae br eT leer al freer oar Otc) Cla heevell haste Pes eee BL, 759 
CH:3(CH2)sCOCH2CH2CHs 
—,5-hydroxy-*... .|Butyroin. LAAN eevee Re OE haa 180-9076 0.93674 1.434617 S18 a8. lien hes er eee ae B12, 880 
CH:sCH2CH2CHOHCOCH:2CH2CHs 9520 
—,7-methyl]-*. .. .|Isoamyl propyl ketone. eg AN instars ys eesev vances were: 6) hanaveus Ayisya 177-9760 0.8239, 15421020 sole ecient ato ai fea = =i os oe freeones ees BL, 366 
(CHs)2CHCH2CH2COCH2C H2CHs 
Octasiloxane, CH,{-Si(CHs)2O-]rSi(CHs)s. . .|607.31]....... 00.0.0 e fee eee eee 1535-1 0.913 1.39702 | i | 6 5" \pethra, ley seer 
Octadeca- lig s 
methyl- 
1,3,5,7-Octa- CH:2:CHCH:CHCH:CHCH:CH:2 (bz) ORD em eane esis notomna|| a ember, IG peth s* B13, 1062 
tetraene* 106.17 aas 
2,4,6-Octatriene*.|\CH;CH:CHCH:CHCH:CHCHs: PE Bee ilncxterscanters 147-8764 0.7961, 1.513127 8 chl s B15, 1047 
103.18 lig s 
1,3,7-Octatriene, |Ocimene. WB PAN So Nara attic, eae Fo qeeCina. oid gt 176-8d 0.7997 Ey fo Fa Vee bared Pyle Geel haecaecs| eoreaer emir cs Am 75, 
3,7-dimethyl-* CH2:C(CHs)CH2CH2CH:C(CHs)CH:CH:z 8130 5946 
2,4,6-Octatriene, |Alloocimene A. PS OI2A ees «ers Gaz eats —35.4 9120 0.8118, 125446209 rae |e reve licence |tazenell everal leiexerare ete ere B14, 1050 
2,6-dimethyl- CH3CH:C(CHs)CH:CHCH:C(CHs)2 
(4-trans, 6-trans)* 
—,—(4-trans, 6-cis) Alloocimene B. MSGi DAN EE, Aakae cas) sraciace — 20.6 8920 0.806029 |1.544620 . |B13, 1050 
CHsCH:C(CHs)CH:CHCH:C(CHs)2 
1-Octene*........ CHi(CHz)sC Ocho. ook oan (MID 20) eae cn cae —101.7 121.3760 0.71497 1.409120 Lee -Ichl, os v |B18, 835 
2-Octene(cis)*... .|\CH3(CH2)sCH:CHCHs....../112.22].............- — 100.5 125.6760 0.7243, 1.415020 Rel errusll vila | ere | GHIGS, B18, 839 
—(trans)*.........|CH3(CH2)sCH:CHCHs..... . 1 8 RE [oe a ee ee —88 124.9760 0.71847 1.413220 1 feeds -[e.-|-..Jehl v B18, 839 
3-Octene* (cis)... .|CHs(CH2)sCH:CHCH2CHsa...|112.22].............. —126 122.3741 0.71897 1.412520 Dl Bxle Bales s Higi8)) mmitelieeretoserne 
—(trans)..........|CHs(CH2)sCH:CHCHeCHs ../112.22].............. — 108, 122.4741 0.71637 1.4124 | i|s|s|s <|ligs: Rpt 
—107 
4-Octene(cis)*....|CHsCHzCH2CH:CHCH:CH:2CH3 i...........--- —118 121.7789 0.7186, 1.4136 | i | s | 8s] s Air at Se [ots Since ec 
112.22 
—(trans)*......... CH;:CH:CH:CH:CHCH:CH2CH; |.............. —105 121.479 10.7147) |1.4116 | i|s|s|s|..-jligs  |........ 
112.22 
1-Octene, CH3(CH2)sCCl:CH2......... SOTA tel: | Pe ae 1682700) \0:92745) mses 8 _|B1, 221 
2-chloro-* 
2-Octene, CHs(CH2)sCH:CCICHs...... PAROS eM Scie s| A Norn Peete: 167-8  |0.8923i, |1.442416 Arm Peete ae BL, 200 
2-chloro-* 
—,4-chloro-*..... GHC.) ;CHUCIOM CHO? /140:60|e nates; ones. 153 0.8924) |1.4452% | i 8 Chl ee ee | Seer: 


0217 















































a ee a ee 
For explanations, symbols and abbreviations see beginning of table. 


+ Yt 


0227 


0228 


0235 


0236 


0238 


. Name 


4-Octene 
4-Octene, 
4-chloro-* 


1-Octen-3-yne*... 


1-Octen-3-yn- 
5-ol, 5-methyl-* 
1-Octyne*........ 


2-Octyne*........ 


3-Octyne*........ 


4-Octyne*........ 


1-Octyne, 
1-chloro-* 


3-Octyne, 
2-chloro-2- 
methyl-* 


—,2,2-dimethyl-* 
—,7-methyl-*.... 


2-Octyn-l-ol*.... 


Octhracene....... 


Olealdehyde...... 
Oleanilide........ 


Oleanolic acid... . 
Oleic acid........ 


Oleyl alcohol..... 
Olivetol.......... 


Olivetolcarboxylic 
acid 


—,monohydro- 
chloride(DL) 
—,sulfate(DL)..... 


Orotic acid....... 
Oroxylin......... 


Orsellinic acid.... 


Orthanilic acid... 


Orthoacetic acid, 
triethyl ester 


—,trimethy]l ester. . 
Orthocarbonic 


acid, tetraethyl 
ester 


—,tetrapropy] ester 


Orthoform....... 


Orthoformic acid, 
triethyl ester 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


CHsCH2CH2CH:CCICH2CH2CH3 
146.66 


CH3(CH2)sC:CCH:CHe...... 


CH2:CHC:CC(CHs)(OH)CH2CH2CHs 
138.21 


110.20 
110.20 


CHACH CCH vincent ors 
CH3(CH2)«C:CCHs.........- 


CH3(CH2)sC:CCoHs......... 


CHsCH2CH2C: CCH2CH2CHs. 
CHs(CH2)sC:CCl..........- 


CHa(CH2)sC:CCCl(CHs)2. .. . 


CH3(CH2)sC:CC(CHs)s...... 


(CHs)2CH(CH2)2C:CCH2CHs. 


CH:(CH2)sC:CCH20H....... 


see Anthracene, 
1,2,3,4,5,6,7,8-octahydro- 

see 9-Octadecenal* 

see 9-Octadecenoic acid, 
amide, N-phenyl-(cis) 

see Caryphyllin 

see 9-Octadecenoic 
acid (cis) * 

see 9-Octadecen-1-ol (cis)* 

see Benzene, 1,3-dihydroxy- 
5-pentyl-* 

see Benzoic acid, 2,4-di- 
hydroxy-6-pentyl- 

Orcin. CosHaN207........... 

see Toluene, 2,5-dihydroxy- 

L-2,5-Diaminopentanoic acid*, 
H2N (CH2)sCH(N H2)CO2H 

HN (CH2)sCH(N H2)CO2H.HC1 


see 6-Uracilcarboxylic acid. 

see Flavone, 5,7-di- 
hydroxy-6-methoxy- 

see Benzoic acid, 2,4- 
dihydroxy-6-methyl- 

see Benzenesulfonic acid, 
2-amino-* 


1,1,1-Triethoxyethane*. 
CHsC(OC2Hs)s 


1,1,1,-Trimethoxyethane*. 
CHsC(OCHsa)s 


Tetraethoxy methane*. 
C(OCe2Hs)4 


Tetrapropoxymethane*. 
C(OCH2CH2CHa)4 

see Benzoic acid, 4-amino- 
3-hydroxy-, methyl ester 


Triethoxymethane*. 
HC(OC2Hs)s 








Mol. 


108.18 


110.20 


110.20 
144.65 


158.67 


138.25 


124.23 


126.20 


500.51 


132.16 


168.62 
H2N (CH2)sCH(N H2)CO2H. H2SO,4 
230.24 


162.23}. 


120.15 


192.26 


248.35 


148.20 








For explanations, symbols and abbreviations see beginning of table. 


C-442 























Grystallin Solubility 
ny oe: m.p. b.p. - 
form, color and °C oC Density np 
specific rotation oe llatileehlacalipe other 
solvents 
—— 

cs | eee eka Coen 157-97 |0.8788; |1.439425 .|chl s 

Oe eS |) Aaa 6260 0.7579 |1.456820 eee 

cece may oN | NA. RL 8018 0.8851, |1.474018 8 RA n 

AR ole ee 2 —80 125.27 |0.745720 |1.41592 | i | s | s Se eee 

Pe —60.2  |137.27 0.75917 |1.4278% | i | s | 8s a ee 

A ne Re et —105 133760 0.7529, |1.4250% | i | s|s ea ele 

Ie et eee — 102 131760 0.7506, |1.4248 | i] s|s Deane ere 

Nei d Bieviacw esa ereteh tas ohare eo Nocti 61-217 0.91220 1.44520 -| val v Bre Oe 

ESL, CA 3 ae 6815 0.8929, |1.44802 | i Vv 

REE ee LO, ee 7970 0.7491¢ |1.4270% oF 

eA ES ORNS terrae 87% 0.7599; |1.428020 Sate 

eer ory Tee —2077  |76-82 0.884; 1.45502 2 Spee Are 

AEAOT Ae me O ily 6. nities 2a clallis ts stele ec ee eNO, ee ore ailartiaoer eae i 8 1 8 1 |chl, CS2i 

(PES RG an (| eet, «| Bitte 2erh (eit ie open anbattony s|s|6é 

nd BEG dil, rare ebelace he calorie tee 8 

rears eee 213 v| 6] i ae 
a 142 0.88477 |1.3949% | i || © |...]...|chl,CCh 

Rated Bee poet ee. 107-9 0.9428) |1.38592 v |v i ott 

are pine Sapp Set Be Reena 158-9 0.9197) {1.8935 «© | « ee estide tn 

eb Se eee ee ae 224.2 OOUIe wliweeraiee 

SaramanetG lose Oe lea 145-7 0.8909; |1.3922% | d]s|s eee ee 











Ref. 


B1, 1046 


B1, 2034 


B1, 258 
B1, 258 


B1%, 1005 


.|B18, 1014 


Am62, 
1800 


Amé6l1, 
2897 


B1*,506 


B62, 876 


.|B42, 844 


.|B4, 424 


B4, 424 


B22, 137 





B22, 128 


B31, 4 


.|B3, 6 








0239 


0240 


0241 


0242 


0243 


0244 


0245 


0246 


0247 


0248 


0249 


0250 
0253 


0254 


0255 


0256 
0257 


0258 
0259 


0260 


0261 


0262 


0263 
0264 


0265 


0266 


0267 
0268 


0269 
0270 


0271 


Name 


Orthoformic acid 


—,triisobutyl ester . 


—,triisopropyl ester 


—,trimethy] ester. . 


—,tri(3-methyl- 
butyl) ester 


—,triphenyl ester. .} 


—,tripropyl ester . . 


—,trithio-, 
triethyl ester 


Orthopropionic 
acid, triethyl ester 


Orthosilicic acid, 
tetraethyl ester 


—,tetrakis(2-ethyl- 
butyl) ester 


—,tetrakis(2-ethyl- 
hexyl)ester 


—,tetramethy] ester 


Orthovanadic 
acid, triisopropyl 
ester 

1,3,4-Oxadiazole, 
2,5-dimethyl- 


Oxalic acid,...... 


—,—,N,N’'-diethyl- 

——,N,N’- 
diisopropyl- 

fare eee 
dimethyl- 

Se 
diphenyl 


—,dibutyl ester... . 


—,dichloride....... 


—,di(2-chloroethyl) 
ester 

—,dicyclohexyl 
ester 


—,diethyl ester.... 


—,dihydrazide..... 
—,diisobutyl ester . 


—,diisopropyl ester 
—,dimethy] ester . . 


—,di(3-methyl- 
butyl) ester 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Triisobutoxymethane. 
HC[(OCH:2CH(CHs)2]s 


Triisopropoxymethane*. 
HC[OCH(CHs)3]s 

Trimethoxymethane*. 
HC(OCHs)s 


Triisoamyl orthoformate. 
HC[OCH2CH2CH (CHs)2]s 

Triphenoxymethane.* 
HC(OCeHs)s 

Tripropoxymethane.* 
HC(OCH2CH2CHs)s 


Ethyl orthothioformate. 
Tris(ethylthio)methane*. 
| HC(SC2Hs)s 


1,1,1-Triethoxypropane*. 
CHsC H2C(OC2Hs)s 


SH OGLE Das cs onc soak se 


((C2Hs)eCHCH20)S8i..... 


Methy! silicate (CH30),Si.... 
((CHs)eCHO]sVO............ 


N—N 


oa Yess 


ce) 


Ethanedioic acid*. 
HO2CCO:H 


Oxamide. HoNCOCONHE2.... 
C2HsNHCOCONHC2Hs.... .« 
(CH:)2x>CHNHCOCONHCH(C 


CHsNHCOCONHCHs: 


Oxanilide. 
CsHsNHCOCONHCeHs 


CH3(CH2)s02CCO2(CH2z)3sC Ha 


Oxalyl chloride. CICOCOCI. . 
CIC H2C H202CCOxC H2CH2Cl. 


Crocom-D 


Oxalic ester. 


C2HsO2CCO2C2Hs 
H2NNHCOCONHNH:2 


(CHs)20HO2CCO2CH (CHa): . 
CHsO2CCO2:CHs........-.-+ 


(CH3)2C HCH2CH202CCO:C H2 
Isoamyl oxalate. 





[(CH3s(CH2)sCH (C2Hs)C H20)]48i 


CH2:CHCH202CCO2:CH2CH:CH2 


(CH3)2C HCH202CCO2C H2CH (CHa)2 
































: Solubility 
Mol. Crystalline see 











form, color and soe rs Density np Sa Ref. 
Ruts specific rotation Cc other 
al |eth bz 
solvents 
PEDIC Td Riot Qatar th eee 220-2 DISGLS IN Peete cr Beall (leo lecl| aceon, B22, 31 
PEN Se oe Glee eT ee ae, 166-8 DESO2 Tig || 174000800" | noel ere a elie |e evs ae el ee 
HOG:L2 sen tine ceek alee ae os 101-2 0.9676, |1.37932 B2, 19 
274.45 PR hus ARE Rinkesecstrtgen 265-7d 0.864 -|........ s|s B22, 31 
DOVE TU ae! Seay ateate 76-7 2EQSTOR Wavy uoMealiais ae see s| 5 s'lchls —s |....... 
HOOI20 | Bay oh aks er cal pemiaeee Ns ART epee Meal acl ealles el peellaassasaaselleacdcn. 
NOBLAD Done Maa eee one 2s5Md 0684) lesan ee Pee bo taclls neil oer soe B21, 39 
136.523 
TOL 2O Is cs hatsiad REP ast als cot $6176 a aie glee ee viv .|B22, 220 
D08SS teaasd sae eece uses 165.5 O1O83 pm (eee Ulla een alleralsAmace ata B1, 334 
BESO 77 lig hme | mee ne ene eel eereen ene 0.8920; {1.43072 | i | 5] s Bs lepers hts es 
pearl ees —90 2275 0.8803, |1.4388% | i | 6] s 8 oe eee 
544.98 
PSD er ere os (Meee a 25-72 —-|1.02804 |1.3677 8 .|Blz, 274 
244.22|/pa ye to color- |—180 143% T0883. | Sc. sat d|/sj/s 8 |tos B51, 751 
less 
OBatT Me en ese Cal| Me pers Re L7S-Op © Renown Somes ea:|\V100'5| i600, | 00 |l oe| e ee ee B24, 565 
90.04|mel ta or pr —*{189.5d_=s«/157 sub -//1.90yanh]........ s|v| 6 tes) SO teem RAG 
(+2w) orth 101-2 peth i 
9 
(anh) (—2w) 1.6534 
(+2w) 
ease aieciest || aeabeemge Pierre ANG | Ih ao dapat if i aA es 3 
170.17 
88.07|pw 410d yt Nese alae Perel eee ee st He IS la ecarl emte eres le seta 
144.17\nd (al) 1'75(1S0) in eee TOOK eae cory euskal be Sl ciety we ng B42, 605 
Hs)z |nd LLOM De Biisichaecte | Mencae alae e ts ay | goal lieth ral| mene er eee tere B4, 154 
172.23 
116.12|pl O17 an | Nn es 1:3; obdinlawrncer de vel 8 | i s' |chl s* B42, 564 
240.26|If (bz or 254 SO60T ee tien ease if} i Bl een els lezekeo 
PhNO2) 
PIP ae ae maa hs —29.5  |243.4 iwi pe eey ey TM ealiocellesecs =. B22, 507 
1OGOS |e, Aenea —16 63-4 1.488, {1.43408 | d|d]s .|B22, 508 
D15{03 Wea tce seee 45 NEP) DUNS, Stare is ocean Bille: Paes ee ee 
254.33|(MeOH) 45 LOOSH NE ce ccs cecal ieas. cs viv MeOH s_ |B61, 6 
PAONIA| eno: Reyes os —40.6 185.77 —/1.0785¢ [1.410120 | 5] © | of...}...f........., B22, 504 
118.10|nd (w) Basa. Ate Sel GGl eve. eee, st| 5] 6 6 |chl 5 B22, 514 
Chen) areata | ae am 22.9758 1.0024 {1.41802 | i | s | s .|B22, 507 
202.25 
NIZA Nees ee crs| Heeeee : ry pes Clie Ls seston nei ee, tee SeSL RBM seas hon eeeeraee B21, 234 
118.09|me] ta 54 163-4 TASTES TG CS WIC MI ale Aahios cline secs 4 B22, 503 
CHsCH(CHs)2  —_—si#w..... . sj 267-8 0.96811 TiS 2a ai oe (SO alors Laced he 
230181 | eames terrae 











For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 














3 Solubility 
Mol Crystalline * ie 
No. Name Synonyms and Formula a form, color and ae oc. Density ny lisse fa cabal (al Re [cee Ref. 
specific rotation el alll seieleea ioe other 
solvents 
is ee 7 
Oxalic acid 
— |—,dinitrile........ see Cyanogen 
0273 |—,dipropyl ester... .|CHsCH2CHx02CCO:CH:CH:CHa_|.............. 46:3 | }214=5 ee || 01699. 40-4682) ||| ou |conl) eae eee ee 
174.20 
0274 |—,di(2-tolyl)ester. . as ae 270.29|nd (al) 91 GT aca. Sepa pee i | v|vJ|..-] v |chl, CS: v |B62, 330 
os Vv 
Seco 2D 
0275 |—,di(3-tolyl)ester. .| °°. 7 |270.29\nd (al) 106 disth: Sc cue tlaetent ill svall esl. clase los ee B62, 353 
&_S—orcco-—¢_ 
0276 |—,di(4-tolyl)ester. . 270-291 1f Or Dl: (Al-OUIy alee 3: site idles ececeterteane|| iaeeka ce steel Nermert ut ates APR EBAbo aA oe lle 2 OBB: B62, 397 
H3C CS ‘O2CCOz CHS CH3 
0277 |—,imide..........|Oximide. MOS prio PO PUR ene sreciall -sceeteaseen one BR PR oe (eos mC (Ae Pa Ca Beem es ee en B21, 368 
o= ° 
| NH 
o— 
0278 |—,monoamide..... Oxamic acid. HO2CCONH2..| 89.05].............. PIOd Yaw ne Teal tae an a eredelte memes Sed AG. . oar e B22, 509 
0279 |—,—,N-sec-butyl-. .| CHsCH2zCH(CHs)NHCOCO:H (eth) SS—O TM iecwre ates eral asteaet ate oes ae a (PA Ube Perey ee (ee B4, 162 
145.16 
0280 |—,—,N-phenyl-....|Oxanilic acid. 165.15|nd {DOS a Villers ce ede So meen |i cease ucts s*| v/s |...|...|chls B122, 164 
CesHsN HCOCO2H 
0281 |—,monoamide Ethyl oxamate. 1 i 7 | rae ear ey 114-5 ite spay thai il aG ald els Vey ase aa Bie cs Ralls eel Rll cea gee one B22, 509 
monoethyl ester C2Hs02CCON H2 
0282 |—,—,N-acetyl-. .. .|C2HsOxCCONHCOCH:..... ./159.14|nd 152 SelM | ec Pa Nei Serica ge cal er Se | an uc I ee Ines REIS i ROS 
0283 |—,—,N-phenyl-....|C2HsOxcCONHCcHs........ 193.20|pl or pr (al), 65-6 ZED <SID  T iets) estes elegans Bh ella aslct a] ~ JOOS WH B12?2, 164 
nd (w) 
0284 |—,monoamide Semioxamazide. 103.08]If ca. 220d |...... Ba 5A eee Sel eee ofl Ol 2 | 2 Ree talcy: ene 
monohydrazide H:NNHCOCONH? sh acv 
0285 |—,monoamide Oxalam. Oxaluramide. ASUAOG || emcees pee an S310") Waa cee Siogeaata’s: ol[ iSierereus cei] AAs Miata oibiesarsc VR ott a, he SELES B32, 54 
monoureide H2NCOCONHCONH2 
0286 |—,monochloride CICOCO2Cebiy ia, hoe vee W3654ihye *  Weeansecs 135-8 DDO S fees. allt adil odo Peers eal as] eee B22, 508 
monoethyl ester 
0287 |—,monoethyl- CHsO2C COC 2H ee we | Lo 2el Zina eee mat ce cll Mees ee 173.7 BGO5,. lise cana lik Neel oe Ike cfoeet eect Maen 
monomethyl ester 
0288 |—,monoethyl ester |Ethyl cyanoformate. OOOO sy silad ss Oc ccasteie ie aus 113-5 120084) 2:3824900 tll heel] oes ee rl Cee een B22, 510 
mononitrile C2HsO2CCN 
0289 |—,monoureide.. .. .|Oxaluric acid. ASDZIOS |. src sn eee 187 ZOS=100) Was secs Paraxa tae ate AP hot arate Che hoe a eae OOS B32, 54 
H2NCONHCOCO:H 
0290 |—,piperazinum salt |C2H2O4.-CaHioNz2............1176.18).........0000- OO | irarsvaiareeeraval a erek® cereal ace are BAA rl i lise mille wall we areca ee eee 
0291 |—,dithiono-, Dithiooxamide. 120.20)og-red BUD Minas o sutete’e eed sari .--| 6] 5 ]...]-..]...Jeon sulfs |B2%, 516 
diamide HeNCSCSNH2 
— |Oxaloacetic acid. .|see Succinic acid, 2-oxo 
— |Oxaluramide..... see Oxalic acid, monoamide 
monoureide 
— |Oxaluric acid..... see Oxalic acid, monureide 
— |Oxamic acid...... see Oxalic acid, monoamide 
— |Oxanilic acid..... see Oxalic acid, monoamide, 
N-phenyl- 
— |Oxanthranol..... see Anthracene,9,10- 
dihydroxy- 
0292 |Oxazole.......... GD: OGI digits s' 5 the Fate ie sie: 6.0, Sell alee ate: vi eoObOll ore de Nereus Lh levalia States eal esas Dev Gl| Slag fle, coil Mane Seca oi 
1 
° 
5 2 
(i 
47 N3 
02911|—,2,4-dimethyl- .|CsH7NO. See 0292..........] 97.12]............../........ 1108 OLOBEDe: see. at inal (2 eel Ges ees B242, 10 
0293 |—,2,5-dimethyl- .|CsH7NO. See 0292..........| 97.12]. .... 00.0 00-0 clove cee e ee LLT-BUS- 1090587 s,s vse: Ince eee lee eee ee B242, 10 
0294 |—,2,4-diphenyl-, .|CisHuNO. See 0292......... 221.26/If (al) 103 338-40 A dh aeah tea laneptieses TE PyalswPalelsaea | V lows os od BOTS 
0295 |—,2,5-diphenyl-. .|CisHuNO. See 0292........ .|221.26|nd (lig) 74 360 120006... |eeecre: alviv RS Be B272, 43 
0296 |—,4,5-diphenyl-. .|CisHiuNO. See 0292. ....... .221.26}pl or pr (lig) 44 LODE ene lage waters OT Weve. ieee eon aes B27, 79 
0297 |—,2.4,5-triphenyl-|Azobenzil. Benzilam. 297.36)/pr BUG)” Ucdrusureae a ore ae cine era heals aig AC DiPietro stab Bo liarp cla vias alga Cll Seen 
CuHisNO. See 0292 
0298 |2,4-Oxazoli- ee TE itscoes een a 42-3 TEBAEGIIN DA. 5 ane (Nee aceae iH A oY ae sil A ee Am67, 
dinedione | | 522 
Bi aincenele cHacHCH\ ) =5 
CH3CH2CH2 















































For explanations, symbols and abbreviations see beginning of table. 
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0299 


0300 
0301 


0302 


0303 


0304 
0305 


0306 


0307 


0308 


0309 


0311 


0312 























Mol Crystalline ats b Solubility 
Name Synonyms and Formula ar “| form, color and Kee aa Density np aa sca ame a Ref. 
* Ispecific rotation _ other 
w | al |eth| ace} bz 
solvents 
eo OO aS EE ee 
Oxindole 
Oxindole......... 4 3 133.15}nd (w) 126 Bey dlistigstcntines 5)| a] Bs . |B212, 249 
iow 
=o 
as NN 2 
1 
H 
—,l-ethyl-.......|CiHuNoO. See 0299... .|161.21)nd (ace or w) |97-8 ee ce Ca einen Meerut tt Seller apee Be .. |/B21, 291 
—,3-ethyl-1- CuHisNO. See 0299. ... BL A element | me aire 280-5745 1.557% s | 8 . |B212, 258 
methyl- 103-705 
—,3-hydroxy-. .. .| Dioxindole. CsH7NO:. 149.15} (al) 180 Gehl pak . |B212, 415 
See 0299 
Oxonium, ((CHs)sOH)]*Br-............ 1126.99). co) hs Soe eres: cert « eeucattar ee eSnre | _|liq HBr v |B12, 1192 
dimethyl-, 
bromide 
—,—,chloride...... KOH OU }TGIe oad desea 82.54/gas —97 Ba WA neces Brie eee. ne s |...|...|liq HCl v |Bl4, 1192 
—,triethyl-, RGEsHsO)* BEF cides ve le 147.96) hyg nd 148d) fm shiesisso PRR carol ebleet d .| ve |... \ehl, Bl’, 1193 
borofluoride CHsNO2, 
PhNO: v 
Oxyacanthine. .. . | Vinetine. BO8:74ind (alvor-eth)  Wi202—14 Gigi ocd. o cullen oe | iatens teens Se Se Es 8 |chls B272, 892 
OCH; 
—OCHs CH:0—(” 
° Re | Nous : 
CL= le 
ee ee 
CHs | 
OH 
—,hydrochloride. . .|CisH2NOs. HCl. See 0306... . |645.20 nd, [a]!®— 163.6 DION. RERAR eae tlle ttnvee eel tema coe Pal batts lebewe iohcaetl Maree lemons 0. artaltn nent 
—,nitrate dihydrate|CisHnNO3.HNOs. 2H20 671.75)nd 195-200 |.....-.-.|.....-.-|... esses (Gin ac (ees nce (eee 
See 0306 F 
Oxynarcotine..... Narcotine-N-oxide. BQO Sine PN 8 W[harrodasn ot spe cpecs.cel [een @ ela aiav ey anne, «ie anew 6 O) lad Ovi lhcrcved| erecta essere B27?2, 607 
Zs 4 a 
er 
ae Oy 
JEG IES ~ 
O—CH2—oO OCHs 
Oxysparteine.... .|Isolupamine. 248.37|ye to colorless |83-4 DOSE ass pane lins ace ot viviv -|chl s B24?, 56 
ae hyg nd 
COYD 
NYY 
T 
° 
—,monohydro- CusHuN20.HCI.4H20. 356.90) (w) AB 50)” OM eacaa spite lee seprrottcl iS, coineeearcn CPR tC S| aoc (cel lates sence acti B24?, 57 
chloride See 0311 
tetrahydrate 
Oxytetracycline . .|see Terramycin 















































oe eS SE Ee eee ee 
For explanations, symbols and abbreviations see beginning of table. 
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No. 





p2 
p3 


p4 


p5 


p6 


p7 


ps 


pl2 


p13 


pl4 
pl4! 


pl5 





Name 


Palmitaldehyd 
Palmitaldehyde. . 
Palmitanilide.... 


Palmitic acid..... 
Paludrine........ 


Synonyms and Formula 


e€ 

see Hexadecanal* 

see Hexadecanoic acid, 
amide, N-phenyl-* 

see Hexadecanoic acid* 

Chloroguanide. Proguanil 
BPC 


a—_S—nno( ?NH)NHC(:NH)NHCH(CHs)2 


—,hydrochloride.. . 
Panthesin........ 


ve 
¢_S—corencn 
AS 


Pantothenic acid. 


—,calcium salt(d). . 


Pantothenyl 
alcohol 


Papaveraldine.... 


Papaverine....... 


—,hydrochloride.. . 

—,tetrahydro-N- 
methyl 

Parabanic acid... 


Parabutyr- 
aldehyde 


Paraconic acid... 


Paracyanogen.... 
Paraisobutyr- 
aldehyde 


Paraldehyde...... 


CuHisNsCl. HCl. See pl 





Sie CH2CH (CHs)2 


N(C2H5)2.CH3803H 


Chick antidermatitis factor 
N(a,y-dihydroxy-6,6- 
dimethylbutyryl)f-alanine. 
CoHii7NOs 

Calcium pantothenate. 
[CoHisNOs]2Ca 


{CoByeNOssCas cee icin nena 


Penthenol. 


Xantholine. 


OCH3 


Papaveroline tetramethyl 
ether. CooH2NO« 
Cok NO WAC! scy..5 ct acts y 


see Landanosine 


Imidazoletrione. Oxalylurea. 


HN——O 


o=._NH 


I 
oO 


CH2CH2CH3 


he 
CH3CH2H2C— < 


CH2CH2CH3 


Hydroxymethylsucciniec acid 
y-lactone. Itamalic acid 
y-lactone. Tetrahydro-5-oxo- 
3-furancarboxylic acid. 





CO2H 
oy 

oO 
(GN) gttetretomitones sda gucci. 


2,4,6-Triisopropyl-1,3,5- 
trioxane 


Paraacetaldehyde. 2,4,6- 
Trimethyl-1,3,5-trioxane. 
CH3 


eae 


aN 
CHs— oO 
o—% 


S 





HOCH2C(CHs)2C HOHCONHC (CHa) 


Mol. 
wt. 


253.74 


290.20 
388.53 


219.24 


476.54 


476.54 


205.25 


353.38 


339.39 


375.86 


114.06 


216.32 


130.10 


216.32 


132.16 















































Solubilit 
Crystalline - b Perea 
form, color and oh A Density np ———T ———_—= Ref. 
specific rotation = lari leer aeel Be other 
solvents 
= le 
pl RZD) - Niieatep awakes sh oe len irene .|to's? eee 
Pl Si-sSes eR 248-52 SRO EY aT einen paces] Wom dese het chl i ee eee 
pa ye pw 157-9 PC tats, Cu Cg BS 23 al (a fa acl aca (rors [oo icarab triad Irate 
PO VIGC OM MAM 5. ccdecs;nm elle ate olen eel iw ee agence Vv 8 Vv. |dioxa 770i. cee 
AmOH v 
aav 
wh (MeOH), GEG Weracitretore acces eee Bile Gee ere ae Bo a heey! i MeOH a |. 0.02.28 
(alp +24.27 
(@ICOH): (@)p-|187B-0" Yeeiacealbeee oa alae tence eee alee a eee ee eee ee 
— 27.8 (w) 
slightly hyg oil |....... d tee 1.4979 |v]v|é MeOHiyv |bxeemae 
20H 118-209.02 alk d 
[ely +29.5 
nd (al), (bz- PAOD OH eessi siacocis inate nee i 6} 6 s jchls B21, 479 
peth) min ac v 
aa vh 
lig 6 
wh pr (al-eth), |147 d 1.3374 1.625 sh/ vj...] 8 | s4 Ichl 6 B212, 202 
nd (chl-peth) r) lig 6 
whymel pr (yw) ill224—5 stil brdeane ote cites 5 « ots s|s]| 6 chl s B21, 203 
me! nd (w) C2 GE ane (ERSeeche, oeecy (ae Bam arene, | eine i a a . |B242, 263 
RT cv eee povievceahvell eee met ees 98-1008 (|0.918 Sates Seances ope 40S 
dlq Dems) ihowwonn whieh aes hn aes) (ees, tee (Sian, Pherae aah ao B18?, 311 
br pw TET | oe ome (eae eee ee te | oe oe KOH s B21, 239 
nd (al) 59-60 TOG sub: bal, aoc. co rn ea |e =! Pe Cee B19, 390 
ght Pea 12.45 128.0 0.99237 |1.40492% | v | @ | chl «© B192, 394 
gh 





-——— Sw Oe dt 


For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





No. 


—-——— —_ ss 


pl6 


plg 


p20 


Name 


Paraldehyde 


—,trichloro- 


Paraldol.......... 


Pararosaniline ... 


Parasorbic acid... 


Parathion........ 


Paris green 
a-Parvoline 


8-Parvoline....... 
Patulin 


Paucine, hydrate. . 

Peganine........ 

Pelargonaldehyde 

Pelargonic acid... 

Pelargonidin, 
chloride 


Penicillic acid... . 


Pentacene*....... 


—,6,13-diphenyl-* 


6,9-Penta- 


decadiyne* 
Pentadecanal*.... 


Pentadecane*.... 


—,l-amino-*..... 


—,l-bromo-*..... 





—,1,15-dibromo-* 


Synonyms and Formula 


Chloroacetaldehyde trimer. 
cHecl 
Leas 
clcn>—( o 
oa 
cHecl 


TORINO 0 0s 2 capi cis Ae 


see Methane, tris(4- 
aminophenyl)-* 


2-Hexen-1,5-olide. 5-Hydroxy- 
2-hexenoic acid lactone*. 


CHs 


aN 


= 


s 
(coxs)2Po—€_—no 


see Benzene, 1(2-amino- 
propyl)-4-hydroxy-* 


.|see Methyl green 


see Pyridine,2-ethyl-3,5- 
dimethyl- 
see Pyridine, tetramethyl- 
OH 


| 


ox J=o 
ce) 


C27H9N50s.64H20 


.|see Wasicine (DL) 


see Nonanal* 
see Nonanoic acid 


CisHuClOs 


8(2-Piperidyl) pro- 
pionaldehyde. Punicine. 
CsHisNO 


2(CsHis NO).H2SO. 
N-Methylanhalonidine. 
CisH isNOs 


2,3,6,7-Dibenzanthracene. 
ATS 1? is eta 


UEC 
ONS S N 73 
She ChB A 


CuHa. See p27 


n-Pentadecylaldehyde. 
CH3(CH2)1sC HO. 
CH:3(CH2)1s3CH:NOH........ 


CH3(CH2)13CHs...... . 


n-Pentadecylamine. 
CH:3(CH2)uN He 

Pentadecyl bromide. 
CHa(CH2)uBr 

Pentadecamethylene bromide. 
Br(CH2)isBr 





235.51 


.|176.21 


112.13 


291.26 


154.12 


630.74 


306.70 


141.21 


380.50 
237.25 


CH2:C(CHs)COC(OCHs) :CHCO2H 


170.16 


278.35 


430.55 


CH3(CH2)4C :CCH2C:C(CH2)sCHs 


204.34 
226.39 


241.41 


(212.41 


227.43 


291.33 


370.24 












































Ref. 


.|B191, 807 


.|B12, 869 


B192, 93 


B182, 200 


B212, 220 


B21, 246 


.|B211, 249 


B32, 319 


El4s, 
582 


B12, 770 


Bl, 716 


.|B12, 68 
.|B4, 201 


B13, 553 


B13, 554 


Crystalline Solubility 
f : 1 d m.p. b.p. : 
orm, color an °C °C Density nn Se 
specific rotation 7 other 
w | al jeth/ace} bz 
solvents 
ee ee ee ee 
nd (eth) 87-7.5 142-410 i | vA 
cor 6 
wh tel pr 89-91 gor 1.11620 /1.46102 | v | v 
POE on Rl cock wen 104-5 F070, ||. eek de ellis ley sodas 
ye 6.1 375 1.26, [1.53702 | i | © s |...|chl v 
157—-620-6 AcOEt v 
lig i 
pr or pl (eth, TILEY I) alle. ccee eae N lineeecteres ok ecco s|s .|08 8 
chl) ligi 
ye lf D260 Ai ek cesar ell eratevomice elt cnn eras eees sh | sh -jalk s*, chli 
red br hyg SS BO! ye lave evert acer l (caters or tccral ieee onus eo s |v MeOH, 
(anh), pr or pl| (anh) vh chl v 
(dil HCl), nd cone 
(al-HCl, +w) sulf s 
oil [alp—31.1. |......... 195d 010887, cubase s|s 8 4l SaaS deaee 
10671 
PN em eat med van ttf Seas oe 133 (anh) !}< oi... 0.6 eae sige He Cs sce Sona 
(peth) T= 2.6 WEA cata MEE NO cas tenets Lins ache ticle 5/8 
rb or hex pl eS ame aeneare arate lA keerneg | ote earns vil v v |chl v 
(+1w), nd (+1w) 8 lig 5* 
(peth h) 87 (anh) 
deep vt-bl nd /high SOO Si Aa srcrccnedl st seca ee i os 6 
or lf (PhNO2z) sub 
vt-bl nd ABE 24 Vly lies Cea eed neea ony s'|...}...] s |CCh s* 
(PhNO2+1) aas 
i sates ere Reve 135-64 —|0.840;—_|1.46932! Shee ee 
nd 24-5 TSG F) UP liedoatscensce |eeearare era's ies v .|o8 v 
nd (al) SG: Fag Seb eset CM ied oc sleet or Sol eS teen alos eater 
pentru reiese: 10 270.5 —-|0.76894) |1.4315% | i | v 
ee ei Te 36.5 307.6 Hh meet ahid Sothern 
OLED A oD 18.63 170-58 eile ete eer | shoe cen tad chl v 
127-805 
If (al) 25.5 OZER AP.Miseranss: = [fro erccate i | 6 chl v 
yh 
1 


I 


For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





p36 


p37 


p38 
p39 


p40 


p41 
p43 


p44 


p45 


p46 


p47 


p48 


p49 


p50 


pdl 


p52 


p53 


p54 


p55 


p56 


p57 


p58 
p59 


p6l 


p62 


Name 


Pentadecane 

aT a-dis 
hydroxy- 
phenyl)-* 


Pentadecanoic 
acid* 


—,methy] ester... . 


8-Pentadecanone. 


1-Pentadecene*... 


1-Pentadecyne* . . 


2,4-Pentadienal, 
5-phenyl-* 
1,2-Pentadiene*. . 


1,3-Pentadiene*. . 


1,4-Pentadiene*. . 


2,3-Pentadiene*.. 


1,3-Pentadiene, 
3-chloro-* 


1,2-Pentadiene, 
1-chloro- 
3-ethyl-* 


—,1-chloro- 
3-methyl-* 


1,3-Pentadiene, 
1-chloro- 
3-methyl-* 


—,2-chloro- 
3-methyl-* 


2,4-Pentadienoic 
acid* 

—,4-hydroxy-, 
lactone* 


—,5(3,4-methyl- 
enedioxiphenyl) - 


—,5-phenyl-*..... 


—,—,ethyl ester... 


—,—,methy] ester. . 
1,4-Pentadien- 
3-one, 1,5-bis- 
(2-ethoxy- 
phenyl)-* 
—,1,5-bis(2- 
hydroxyphenyl)- 


—,1,5-bis(4- 
hydroxy- 
phenyl)-* 

—,1,5-bis(2- 
methoxy- 





phenyl)-* 





Synonyms and Formula 


Tetrahydroxirushiol. 


H H 


oO 18} 
Nee 
¢_S—(om)ucm 


Pentadecylic acid. 


CHa(CH2)isCO2H 
CH3(CH2):s3CO2oC Hs 


Caprilone. Diheptyl ketone. 
CH3(C H2)6CO(CH2)sCHs 


CHa:(CH2)w2wCH:CHe......... 


CHs(CH2)12CiCH 


Cinnamylideneacetaldehyde. 
CeHsCH:CHCH:CHCHO 
Ethylallene. 
CH3C H2CH:C:CHz 


Piperylene. 
CHsCH:CHCH:CH2 


Allylethylene. 
Divinylmethane. 


CH2:CHCH2CH:CH2 


sym-Dimethylallene. 
CH3CH:C:CHCHs 


3-Methylchloroprene. 
CHsCH:C(Cl1)CH:CH2 


(G2Hn) C6 C*CHEOL nacnse 2% 


CHsCH2C(CHs):C:CHCl... . . 


CHsCH:C(CHs)CH:CHCl... 


CHsCH:C(CHs)CCI:CH2. . . 


8-Vinylacrylic acid. 
CH2:CHCH:CHCOoH 
Protoanemonin, 


mel J=0 


Piperic acid. 


eae ‘CHCH :CHCO2H 


CH20 


Cinnamylideneacetic acid. 
CeHsCH:CHCH :CHCOoH 


CoHsCH:CHCH :CHCO2C2Hs. 


CoHsCH:CHCH:CHCO2CHs. 
CuHw»Os. See p72 


Disalicylidene acetone. 
CiHuOs. Se p72 


Bis(4-hydroxystyryl) ketone. 
CiwHuOs. See p72 


CisHisOs. See p72 









































Solubility 
Mol Crystalline Ri init 
= * | form, color and aah oC Density np | Ref. 
* |specific rotation ellraqilleeh aeal be other 
solvents 
an | ree 
320;50\ndi(te; xyleethnjDO) 9 i |fettaneanp batons) tmtewanstend leet ears rete vj|vf}...| v jlig.64 v4 |B6?, 911 
or peth) 
242.39|pl (aq al), 53-4 257100 0.84238 |1.42548 | i | v]s|vJ|v(|CSs B22, 329 
(peth) 158! chl 8 
256.42|nd (dil al) 18:5: “| eee 0.8618; |1.43902 s|s os s B22, 330 
226-30 lh eee ane cion 40 178) do Be ont eae sy lacellsa| Seo eee Bl, 717 
ZL OS4 Pam Aenean 2-8 144>510q BIO:775lgeilsace 8 BIER be Gee Ie | aoa eee B12, 206 
SOBSB 7a rree heart te all meer a W12=BF 0 WN0;8261 g\0:440028 eel eel cere ee | ee 
T5S19l veces eeu senses LBB ODt ran bee seers ail eee ee ijely ct an aera B72, 320 
CSM te Pec niae — 137.26 |44-5 10:689079:||1,.4749) | |S. alee | alee liac al cee eee Bl, 251 
GSH Rte FS; o. dlste-aema5r 41.8 0:68304° |1-428000! |e J |o a. | oce lee |.04| pee eel eee 
42.9748 
(AC HEIIT IE Seto aba —148.28 |25.8- 0.6594, |1.388320 BI, 250 
26.2756 
GORI Ses eee: —125.65 |49-51 070247 triapagee | Saba... | a Bi, 250 
102257 yee eens ask lease oe 99:5— “IOs0576, |1,4785%) |....|-- -|Ne.<|ac ano [ec oe eee 
101.5 
SELON? hae os Serer res, omhees otra 85-81 — |9.9297)" i Fy Bers el RE ee B18, 1002 
5G (34518) a es ./68-70  |0.95627 PESOS NAereeae oite ae. 
BIG -5O\ acetals eee 62-310 0.95747 i 8 Slohl' Salto eee 
MIG 50| See a ak wel 5 hee 57-60% |0.94377 1.46712 8 cheeses. ues 
98.10|pr (eth) 80 T10—Sd's ale ect. sh| v |v lig 6 B2, 451 
96.08|pa ye oil Be Sa tals ee i 5 Obl sin) ett Aten 
218.20 ye in light, nd |215 Bk | AN ercte nha reiel links ie cere i |s| 6 i ee es .|B192, 300 
(al), ye nd 
(sub) 
174.19|pl or pr (al, bz)|166-7 |... . eee few cece cc fewee cece sh|s s |lig 5 B92, 441 
yh 
202.14 lye pT a aa | tee ee 1.02997 |1.5768% s|8 .|B92, 441 
188.22\If or pl 71 ERG | | ew cccatal veda: V2 MeOH v_ |B92, 441 
322.41 lye (dil al) BO MES octet dlereecnrete il fic tl Pl |e l nene ls B8, 352 
AGG. SOlyeimed (dil al), THUGS) ~~ OR ieware teeta ssc eee ete 6/v{]slvils lacs B82, 404 
chl s 
Py v 
206.;30ive"ommd Or IRA 287—-8 lc oanktinlidaa es «aie c coer v{|s {vs |chl, B82, 405 
(dil al) MeOH s 
alk, acs 
294.35|ye nd (al), L2T Al anuieRuycona nancaseen ae liesaee ae Tah cM ete al el coh sn eee B82, 405 
pl (al) sh 











i tt 


For explanations, symbols and abbreviations see beginning of table. 


C-448 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
EE EE eee eee 


























A Orestalline r Solubility 
No. Name Synonyms and Formula A “| form, color and ce an Density mm -+——+-——_——__ Ref. 
* Ispecifie rotation other 
w | al jeth|ace} bz 
solvents 
SS ee ee ee 
ts +} — | ES) GD GAN GaRRIRES (RRR Ce ee 
1,4-Pentadien-3-one 
p64 ge CisHisOs. See p72.......... 294.35|nd (chl-MeOH) |55-6 Ey ABO OTe civil ates Ges |(So lar os eat-petel ees otih B8', 666 
methoxy- lig 6 
phenyl)-* : 
p65 papeteaaes CisHisOs. See p72. ... 294.35|yve pl (aa) 129-30 28 Aad SP tal vtec haat Bea |lenerealiencred i sepa mealies Ute B82, 406 
methory- aa 8 
phenyl)-* 
p66 |—,1,5-bis(3,4- CiHuOs. See p72.......... .|822.30]ye nd (bz or 185 ina Sa deeeicls Ee Go eee 10s Aatnetow |e teh Os leona vell eae elows B19, 446 
methylene- AcOEt) con sulf 8 
dioxyphenyl)-* lig i 
p67 |—,1,5-bis(2- CrrHizN20s. See p72...... . ./824.30}ye nd (aa) 170.5-1 ite Ak fi enh OG ec a oe Oa cenlteatl Sera Chic B72, 455 
nitrophenyl)-* con sulf s 
p68 |—,1,5-bis(3- CivHi2zN2Os. See p72 ...../824.30]ye, br (Ac2O)  |238 “eS PRON | Wo ataricurere sb cbsy ate areseileaa cel liueul cuapae| (etn s]| Fan COM SUM Da ES eee OD 
nitrophenyl)-* Aci 4, 
08 8 
p69 |—,1,5-bis(4- CrrHi2N2Os. See p72 324.30}ye (AczO) 254 Sem eres liven ecacacech rane asenniod Dyu silty apellige ars Wate | in ats] RCO LO BT?, 455 
nitrophenyl)-* 08 V 
p70 Saeed CiHi2ClsO. See p72. ......../303.20]/ye nd (dil al) (67-8  |.........]........ Pereira et ell ewe Kloila Aicllarne| (@terras B72, 454 
phenyl)-5 lig 6 
chlorophenyl)- 
p71 |—,1(2-chloro- CiwHi2ChO. See p72......... 303.20|ye nd (al) 109 ER eae Wie baa reac not pa es Oe tok eeeall Beery eae tall eee eee B72, 454 
phenyl)-5(4- 
chlorophenyl)- 
p71!|—,1,5-di(2-furyl)-| Difurfurylidene acetone. 214.21|dlq pr (peth) (cs We ceca ePeert [Pca pas rai My eens Migs) gael Walle eet a eae | Chl B192, 162 
— = con HCls 
U Jaane y) sulf s 
° om lig 54 
p72 |—,1,5-diphenyl-. . | Dibenzalacetone. Cinnamone. |234.30|pl or If (ace) 113 Gee a ae een lle cee iso's | s |... <lehkes Pens 
Styryl ketone. 
3. 2 230 
4¢_S—cu:cucocn:cx—{" 4’ 
5S 6’. 5’ 
p72!\2,4-Pentadiene- /|Cinnamalacetophenone. 234.30\ye nd (al) 12-3) Al emeeeere Pete eich ye sea se8| MSS Ps Racal ctl ieee tel eta ee B72, 451 
l-one, CesHsCH:CHCH:CHCOCeHs 
1,5-diphenyl- 
p73 |1,3-Pentadiyne*..|CH:C:CC:CH.............. 6108 ee ere WI ae se oes 55-6 017378) E443 Ne) Nes Bells ae 
p74 |Pentaerythritol . .|Tetrakis(hydroxymethyl)- SG AUS | cern aa kee ene: 260 SUD take wilaoe ees 1.548 Ciel aed daca ie Ret tease a oe B12, 601 
methane*. C(CH20H)« 
p75 |—,tetraacetate.....|C(CH:0xCCHi)s.......... .|304.30|tetr nd (w) = (84-6 =... SEO TA eas Nee teas oe ANE ae ge OR ea B22, 150 
p76 |—,tetranitrate..... Pentrit. PETN. 316.15|tetr (ace). Wana Woon stegoe 18773 qe |e 6} 6| 6/ v/s }........../Bl?, 602 
C(CH2ONO2)« pr (ace-al) B92, 887 
—|Pentalin......... see Ethane, pentachloro-* 
p77 |Pentanal*......../Valeral. Valeraldehyde. S613 Bnet eyyee cise he —91.5 102-3 0.8095, Ne BO4S42038 |: Bw | le.) eae tea heres BL, 735 
CH:(CH2)s;CHO 
p78 |—,oxime* Valeraldoxime. 1X0) bes Ur ls Bi apgre Soars erac VR US AR aes aael aoe ee colo desea ee es Sf abated toga: cad vaste! | esas [lacunae tere unre ts enemas 
CH:(CH2)s;CH:NOH 
p78!|—,4-hydroxy-(dl)*|CHsCHOHCH:CH:CHO..... TODS 4 ce obec ah ac | ee 63-5 1.019% [1.43597 | a |...|...]...]...Joas B1?, 871 
p78?|—,4-hydroxy-(l)* .|CH:z-CHOHCH:CH:2CHO..... 10214 |(alse7 80 eee CRE L Sceillt o Wtarnale cotrecrtnd (5 based brace anol lee SS BL, 872 
p79 |—,3-hydroxy- Propionaldol- INORG gnats x cist will races ae 94-64% 10.986; [1.4502 |s|vjv|v|...|.........-|BI, 423 
2-methyl-* C:HsCHOHCH(CH:)CHO 
p80 |—,2-methyl-*. .. .|CHsCH2CH:CH(CHs)CHO. .|100.16]..............)e-. 0-0 ee ROGRT ence nelaew con cae Bere 1G RSS hes cies merce BL, 355 
p81 |—,4-methyl- Formul isobutyl ketone. WU4USiye-er 9°92 2 2 2 une cee AG OR ll eapnotes shell atuosertginate Hen [ar ctall steal seillpe| OBS Bl, 406 
2-oxo -* (CHs)22HCH:COCHO 
p82 |—,2-oxo-*........ Butyrylformaldehyde. LOOM2 Fie tects cece nt ae rere Olen jl sawte reste Miomeene cr sens 002100)" | 000: aver il wines Sptausencneeeastede BIL, 830 
CH:(CH2)2C0OCHO 
p83 |—,4-oxo-*........ -Ketovaleraldehyde. LOGOS 2 [Olek Mant ere ti00. <-21 186-8 1.01847 ADB 722k 0b wl co gl odes spare | aco etemeee B12, 830 
Levulinaldehyde. Levulinic 
aldehyde. 
CH:COCH:CH2CHO 
p84 | Pentane*.........j/CH3(CHz)sCHs............. Ee Dy is ga ss sts) o: snaneres —129.72 | 36 0.62627 eBO CO 20 Wa iince woi{lore collar arrat| sistas | leapatemembetayt ir Bl’, 92 
p85 |—,l-amino-*..... n-Amylamine. Pentylamine*. | 87.16]).............. —55 103 0.76147 1.41320 BOF Fe0n Feo. ailcsd «| eaten eae s OFT 
CH:(CH2)4N H2 
p86 |—,2-amino-*..... 2-sec-Buylamine. VOT Pigs sist ech nent eee eae ON sis Ol7384e lees Stoiicllicdhcdlaanescandiy yee 
CH:i(CH2)2>CHNH:2CHs 



































For explanations, symbols and abbreviations see beginning of table. 
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p92 


p93 


p94 


pgs 


p96 
p97 


pgs 


p99 


p100 


pl01 


p102 


p103 


pl04 


p105 


p106 


p1l07 


p108 


p109 


pll10 


plll 


pli 


pll2 





Name 


Pentane 


—,3-amino-* 


—,3(amino- 
methyl)-* 

—,2,2-bis- 
(hydroxy- 
methyl)-* 

—,3,3-bis(ethyl- 
sulfonyl)-* 


—,l-bromo-*..... 


—,2-bromo-*..... 


—,3-bromo-*..... 


—,l-bromo- 
5-fluoro-* 


—~,l1-bromo- 
2-methyl-* 


—,l-bromo- 
3-methyl-* 


—,l-bromo- 
4-methyl-* 
—,2-bromo- 
2-methyl-* 
—,3-bromo- 
3-methyl-* 


—,l-chloro-*.... 


—,2-chloro-(d)*... 


—,3-chloro-* 


—,2-chloro- 
2,3-dimethyl-* 


—,2-chloro- 
2,4-dimethyl-* 


—,3-chloro- 
2,3-dimethyl-* 


—,4-chloro- 
2,2-dimethyl-* 


—,3-chloro- 
2,2-dimethyl- 
3-ethyl-* 


—,2-chloro- 
3-ethyl-* 


—,3-chloro- 
3-ethyl-* 


—,3-chloro- 
3-ethyl- 
2-methyl-* 

—,1-chloro- 
5-fluoro-* 


—,2-chloro- 
2-methyl-* 
—,2-chloro- 
4-methyl-* 


—,3-chloro- 
2-methyl-* 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 






Synonyms and Formula 


(C2Hs)2CHN He 
(C2Hs)2CHCH2N Hz 


see 1,3-Propanediol, 
2-methyl-2-propyl-* 


Tetronal. 
(C2Hs)2C(SO2C2Hs)2 


Amy! bromide. CHs(CH2)4Br. 
CH3(CH2)eCHBrCHs........ 
(CO732 (0290 3) depreciate 
F(CH2)sBr 


CHa(CH2)2CH(CHs)CH2Br... 


CHsCH2CH(CHs)CH2CH2Br. 


Isohexyl bromide. 
(CH3)2CH(CH2)sBr 
CHs3sCHeCH2CBr(CHa)2...... 


(GoHp)eC Briss... ices ces 


n-Amyl chloride. Pentyl 
chloride. CH3(CH2)4Cl 


CHsCH2CH2CHCICHs....... 


(C2Hs)2CHCl 


CHsCH2CH(CHs)CCI(CHa): . 


(CHs)2CHCH2CCI(CHa)2..... 


CHsCH2C(CHs)CICH (CHa): . 


CHsCHCICH2C(CHs3)s....... 


(C2Hs)2CCIC (CHs)s 


(C2Hs)pCHCHCICHs........ 


(C2Hs)sCCl 


(C2Hs)2CCICH (CHs)2 


PMO SEL. seach tacnotinncene 


CHs(CH2)2CCl(CHs)2........ 


(CHs)xCHCH2CHCICHs 


CHsCH2CHCICH(CHs)2 




























Crystalline 
ig form, color and Pa Be Density np 
ay specific rotation 
S77TGIe eae eee eet 89-91 0.7487, |1.40632 
T0119 Weare her = eels Po JOGBy We alee tll eee 
256.38) If CCT [£-¥ Seen | ee, ae ee 
UBM A, onli: PSRIaC —95 129.6 1.21777 {1.144420 
161506 | Pee des. ees oa Ae eee oe 117-8 1.20397 |1.441320 
58.4100 
T5068 |e eae ee 118.2-.5 |1.2170, |1.44432% |........ 
5g100 
16906 te Sauce 1 ee 1.4406% |........ 
LODO ee tea ok eee os nae 142-548 11.16247 |1.44952 
51-325 
ROB 09 tern cee seen cole e Serre 148:6— ets eoh, eee 
9.4766 
T5200 \ereee- hens eee berate 147-8759 |1.168320 |1.4490 
165-00 | Meee es ee Wace ee 1.4422 
165100 See ere eee ./82-345 1.18357 |... 
1O6:60| eee see oe —99 108.2 0.8828; |1.41282 
1015 
106.60} [ap +34.07 —137, — |g9770 0.8732 |1.40792 
—139 
106260) axe teriacis coor —105, |98 0.87237 |1.40822 
—106 
1S465 le eee eens ee 38-920 . 1.426420 
134 /6Bl sree coerce lee ee 127-874 |0.8617 |1.41802 
33-420 
134-6816 NER 0. Battealltisycs cone 135-8757 10.8843; |1.4318% 
bd 
41-220 
TEENY aerate Wide ee Os a 9325 0.855; |1.418020 
WG 25 el lecca cents ct ceta ita avall Rcente eae G53=46 fo... as van 1.4528% 
134.65]............../........./62.0-2.5% [0.89112 |1.431920 
cor 
TBAB mccinnccehivcn ee all oe ae ee 143-4 0.86444 |1.432920 
43-420 
RABIOSI Me che Me tars ee W5O=bd > Moges ees 1.44052 
QA-BO| ere Peter.) cee Rape 143.2 .|1.410925 
PAOC3 Ma ctscctet cate Ale care oe 110-174 /0.8637  |1.412620 
36-715 
10:68 |Laie c ROE Roan we 111-278 0.8617 |1.411320 
120708 pee pane heres ie lease eee Pt6= peg altos ct lee eee 
6.572d 





For explanations, symbols and abbreviations see beginning of table. 
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Solubility 4 
ee ‘ Ref. 
w | al |eth|ace} bz aaher 
solvents 
8 . |B42, 643 
.|B4, 192 
[oy (i 3h PS Fen | Fen been Pecans B4, 681 
Hair) Uc = Ae Le | Se Bl, 344 
i ie as ave B13, 345 
i .|B13, 346 
Lif Yo | Wl ee]. eee eee eee eee 
i Vv chl v B15, 399 
i 8 chl v B1, 403 
i Vv ch] v BL, 399 
d’j...) 8 chl v Bl’, 399 
d’*|...] 8 chl v BL, 54 
> Mic (eran 4 (eae (Mere | B18, 339 
Edel) Sli kas Ol 5, eee Bl, 95 
Ad 2 pcre eee BL, 95 
i s hi Heeareh ee: Bl, 447 
Vv .|BL, 59 
i 8 -jehl s B15, 448 
BE Tak = 5 fis tavre [ie, a tetarare cavern dle en atars ane 
d 8 chl s Bl, 517 
i -ichl s BL, 120 
Vv .|B12, 120 
dis -|chl 8 B15, 490 
DE Wiak OTN ads sith Yai ailic.cofe.;cnenne OM One 
d’}...Jv . |B, 111 
Wiltete el enaiei|icnnetmeret reteset BL, 111 
i 8 chl s BL, 111 

















PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


i 


No. 


OO >moo—43:o II 


Pentane 


pll4 


plls 


pll6 


pll7 


—,3-ethyl-* 


—,1-fluoro-* 


—,l-iodo-* 





Name 


—,3-chloro- 


3-methyl-* 


—,3(chloro- 


methyl)-* 


—,2-chloro- 
2,4,4-trimethyl-* 


—,1,5-diamino-* 


—,1,5-dibromo-* . 


—,1,2-dichloro-*.. 


—,1,3-dichloro-*.. 
—,1,4-dichloro-*.. 


—,1,5-dichloro-*. . 
—,2,2-dichloro-*.. 


—,2,4-dichloro-*. . 


—,3,3-dichloro-*.. 


—,1,2-dichloro- 
4,4-dimethyl-* 


—,1,5-dichloro-... 


3,3-dimethyl-* 


—,2,4-dichloro- 
2,4-dimethyl-* 
—,3,3-dichloro- 
2,4-dimethyl-* 


—,3,3-diethyl-*... 
—,1,5-diiodo-*.... 
—.,2,2-dimethyl-*. 
—,2,3-dimethyl-*. 
—,2,4-dimethyl-*. 


—,3,3-dimethyl-*. 


—,1,5-dinitro-*... 
—,1,1-diphenyl-*. 


—,1,5-diphenyl-*. 


—,1,5-dithio- 


cyanato- 


—,1,2-epoxy- 
2,4,4-trimethyl-* 


—,3-ethyl-2- 


methyl-* 


—,3-ethyl-3- 


methyl-* 


Synonyms and Formula 


(Oy 12 19); ©) (0) 2 Cee 


(C2Hs)2>CHCH3Cl . 


(CHs)2CClCH2C(CHs)s 
Cadaverine. Pentamethylene 
diamine. H»aN (CH:)sN He 


Pentamethylene bromide. 
Br(CHo2)sBr 


CHsCH2CH:CHCICH:Cl..... 


CHsCH2CHCICH?2CH2Cl..... 
CHsCHCl(CH2)2CH:2Cl 


Ci Cay EB oh Guerin asia Gir Rees 
CHsCH2CH2CChCHs........ 


CHsCHCICH:CHCICHs..... 
CHsCH2CClhCH2CHs........ 


(CHs)sCCH2CHCICH2Cl.... . 


(ClCH2CH2)2C(CHa)2........ 


(CHz)2CClCH2CCl(CHa)2. .. . 


(CHs)eCHCChCH(CHs)2..... 


Tetraethylmethane. C(C2Hs)a. 
SCHORR S sorter caus iy ate tng fenkni€ 
CH3C H2CH2C(CHs)s 


CHs:CH2CH(CHs)CH(CHsa):. . 
(CHs)2CHCH2CH(CHa)2..... 


CHzCH2C(CHs)2CH2CHa..... 


Oz2NCH2(CH2)sCH2NOz...... 
CHs(CH2)sCH(CeHs)2........ 


CeHs(CH2)sCeHs 


NCS(CH2)sSCN 


(CH3)sCCH2C (CHa) CH2 
Ne 


Triethylmethane. (C2Hs)sCH. 


(CHs)2eCHCH(C2Hs)2.......- 


(CsHisCC Hs.) = fo. akc sn 
n-Amy] fluoride. CHa(CH2)4F. 


n-Amy] iodide. CHa(CH2)41. . 








Mol. 
wt. 


Crystalline 
form, color and 
specific rotation 


PR GS levavetetateesustetalata ee 


148.68]. .---......ee 


102.18 


141.05 


141.05 


141.05 


141.05 


141.05 


141.05 


141.05 


169.10 


169.10 


169.10 


169.10 


128.25 
323.97 
100.21 


100.21 


100.21 


100.21 


162.15 
224.35 


224.35 


186.31 


128.22 


100.21 


114.23 


114.23 


90.14 


198.06 


























Solubility 
m.p. b.p. ; 
Hd = Density np a 
w | al |eth|ace} bz other 
solvents 
- + 
116 0.8900; |1.42102% | d4]...| v .|chl v 
35% 
iaeae 125-7 0.8914) 1.42302 | i vy .|ehl v 
—26 145-50d {0.88919 |1.43072 | d | s alk dé 
4416 
9 AZ R=SON MOIS on | ltoaeour Bee 
—39.5 |222.2 1.6879, |1.50911 
ggu 
Becca antes 148.4-.8 |1.08727 |1.44852 | i | s alk d 
58-928 chl v 
eee 80.400 1.08347 |1.44852 | i v chl v 
Riv Rae aie 88.100 1.08407 |1.4503% | d*|...]...] 8 chl s 
—72.8  |182.3 11058, 1245632" Jet is) |e: Ieee eere| neni 
tet eee 128-9 cor {1.0402 [1.43420 | i 8 chl s 
36-720 
hehe ar 147-50 —-|1.0529, 1.44718 v chl v 
6212 alk d 
armas 131-2750 {1.0532 {1.449% | i chl s 
3214 
al ee 173-575 [1.02597 |1.448920 chl s 
58-912 
.|13580 1.0917; [1.4899 | i | s*]...]...]...|chls 
58-98 
23-4 BAS 78 || tiene ares ac ecards El lire) chl s 
Be Aerts 118-206d |0.95139 |........| i 8 chl s 
Hep Ae aed 138.2 0.7522, |1.420618 | i os 8 
9 14920 2.190315 |1.604615 | i s chl s 
— 123.82 179.197 [0.6739 |1.3826% | i | s | s 
Bonin 89.8 0.6951" |1.3919% | i | s | s masmomtlee c 
Siler’ nga — “NoGyeree Inberaicew fot Al eth ellen Wh le aceon ane 
=135.01 |\s6i064  |016933> 11.8900 Iii [Pay |lisulendiecuinssceme. 
Sh See 1341.2 oA e a GED Olan ll prperigteed ae 
eae oe 277-8 tial uid Duell 6 eis. 
Meat bests 330.6 cor |0.9814¢ |1.559 | i parte Bta: 
187-910 
Ree hee 221-2 Were cerealme eee 
—64 140.9 O'S2872, N1h400 7200 On| aa eeeeleeelnete | e eee 
205.4 
— 118.604 |93.5 0.6982; |1.3934% | i | s | s 
—114.960|115.65 0.71934 |1.4040% | i | 6] 8 
—90.9 118.4 0.7274¢ |1.40812% | i Blt) 
ae BONE GQes cor OY7SSb ain |LGb 7 Sem | ee val lt valltnei-|ae| ean ereennent 
—85.6 |155740 1.517; 11.4955 | 6| 8 | s 
357 





























Ref. 


Bl, 112 


BI, 498 


. |B 42, 708 


.|B12, 97 


B12, 95 


B12, 95 
B13, 342 


BL, 43 


B15, 343 


Bl, 454 


B18, 451 


B1, 158 


B15, 350 


.|B18, 442 


B13, 445 
B13, 449 


B13, 452 


Bl, 45 
B52, 523 


B52, 523 


.|B3!, 72 


B18, 850 


.|B1, 441 


.|B13, 489 


B1}, 338 


.|B13, 348 





ee es Ee eee ee ee EES SE SSS ee eee 
For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





No. 


pl53 


pl54 


pl55 


pl56 


pl57 


pl58 


pl59 


p160 


pl61 


—,l-isocyano-.... 


—,2-methyl-*.... 
—,3-methyl-*.... 
—,3-nitro-*...... 


—,2,2,4,4-tetra- 
methyl-* 


—,2,2,3-tri- 
methyl-* 


—,2,2,4-tri- 
methyl-* 


—,2,3,3-tri- 
methyl-* 


—,2,3,4-tri- 
methyl-* 


Pentanedial*..... 


—,dioxime 


Pentanedioic 
acid* 


—,dichloride 


—.diethyl ester*.. . 


—,dimethy] ester*.. 


—,dinitrile........ 


—,dipheny] ester*. . 


—,piperazinium 
salt 


—,2-acetyl-, 
diethyl ester 


—,2,2-dimethyl-*. 
— ,3,3-dimethyl-*. 


— _,3(2(3,5-di- 
methyl-2-oxo- 
cyclohexyl) 2- 
hydroxy-ethyl]-, 
imide 


—,2-ethyl-3- 
methyl-* 

—,2-ethyl-4- 
methyl-*(low 
m.p.) 

—(high m.p.)...... 


—,3-ethyl-3- 
methyl-* 


—,2-hydroxy-(d)*. 








Synonyms and Formula 


CH3(CH2)»CHICHs......... 
(Con) eORUD We cine ne sebicancengs 


n-Amylcarbylamine. Amyl 
isocyanide. CH3(CH2)4NC 


CHsCH2CH2CH(CHs)2 


(C2Hs)2>CHCHs 


(C2Hs)2CHNO2z 


(CH3)sCCH2C(CHs)s 
CHsCH2CH(CHs)C(CHa)... . 


Isooctane. 
(CH3)2>CHCH2C(CHs)s 


CHs3CH2C(CHs3)2CH(CHsa)2.. . 


(CHs)2C HCH (CHs)CH(CHs)2 


Glutaraldehyde. Glutaric 
aldehyde. OCH(CH2)sCHO 

Glutaraldoxime. 
HON:CH(CH2)sCH.NOH 


Glutaric acid. 
HO2C(CH2)3sCO2H 


Glutary] chloride. 
Cl1CO(CH2)3sCOCl1 


Diethy] glutarate. ; 
C2HsO2C (CH2)sCO2C2Hs 


Dimethyl glutarate. 
CH202C (CH2)3CO2CHs 


Glutaronitrile. Pentanedi- 
nitrile*. NC(CH2)sCN 
Dipheny] glutarate. 
CeHsO2C (C H2)sCOxCoHs 

2{HO2C (CH2)sCO2H].CaHioN2 


CHsCOCH(CO2C2Hs)C H2xC H2CO2C2Hs 


see Glutamic acid 


HO2CCH2C H2C (CH) 2COoH. . 
HO2CCH20(CHs)2CH2COnH. . 


Actidone. Cycloheximide. 
CHa to) oO 


HOe»CCHsCH (CH) CH (C2Hs)¢ 


Mesomethylethylglutaric 
acid. 


HO2CCH (CHs)CH2CH (C2Hs) COnH 


Paramethylethylglutaric acid. 


HO»CCH(CHa)C H2CH (C2Hs)CO2H 
HO2CC HeC (CH) (C2H5)C H2COoH 


HO2CCH2CH2CHOHCO2H.. . 





Crystalline 
form, color and 
specific rotation 


Mol. 


114.23 


114.23]... 


114.23 


114.23 


100.12 


130.15 


132.11 


169.02 


188.23)syr 


LOOSD 7 in rersaarsnieuacs ws 


94.12)... 


284.31 


350.37 


230.26 


160.17}nd (con HCl, 
bz-lig) 
160.17}mel pl, nd (bz) 


281.35) wh 


202 
175.21 
175.21 


pr (w) 


nd (w) 


175.21)nd (w) 


nd (w or bz), 
pl (bz-peth) 
(eth), [a] 1.76 
(w, 396) 


175.21 
148.12 








m.p. 
°C 


—112.27 


— 107.41 


— 100.7 


— 109.21 


54 


100-1 





b.p. 
°C 


109.8 


99.2 


114.8 


113.4 


187-9d 
71-210 
sub 


302-4 6d 
20020 


216-8 cor 
10015 


236.5-7 


214751 
84-56 


286 


236.518 


260740 


Density np 


1.539° 
1.528° 


0.8067 


20 


0.65324 {1.371420 


20 


0.66434 |1.376520 


0.9574 


0.7185, |1.40692 


0.71614 |1.4028% 


0.69184 |1.391520 


20 


0.7262, |1.4075% 


0.71914 


1.424% |1.418g108 


1.3247 | 1.472820 


1.02207 {1.424120 


1.0876, |1.424220 


1,4365% 


1.4420" 


























Solubility 
———_—_—_—_———_ Ret. 
w | al jeth|ace] bz other 

solvents 
i os 8 BL, 44 
i oss BL, 44 
yea i leas | SRP [eres (eee eee || R PRs etm 
ist Bilson eee Wonca lowers Bl, 396 
2. || Be edb wae eee cee B13, 401 
a PN, cca ete ees ees. | eee ae 
| -|08 Vv Bl, 519 
i | Ne canes B18, 491 
ois -|B1, 164 
itey os v BL, 499 
te ag to, os v B15, 500 
a ee lees (eee (ae (eee PO 4 BL, 831 
AEs oc Pemalesals cy ae BL, 831 
viviv s |chls B22, 564 
con sulfs 
| lig 6 
ro Mm Ul Yay $ | ara (Brey leet Bs, B22, 566 
Se fs - |B22, 565 
aa al | See | ea, begs cas B22, 565 
i ieee ae GS: i B22, 566 
chl s 
is os Vv B6, 156 
lig v 
BET 2) Baile h be Je ee 
SE-B WB Mk a sdere lees amen B32, 488 
viv chl v B22, 590 
lig 6 
viviyv lig i B22, 592 
sh 
ci (ARE Sa Tl | | S| | 5 aa ee, 
Vv Vv .|B2, 701 
BR lee al eeilie is: «illaw a RORLV? B2, 699 
SS), dials. <| 2 jos vilig-s |IB2. 699 
C82 i 
sis |s SA|.. 1.2.6. -/B2% 600 
Aria iii B3!, 447 





—-__ Ot 


For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


a i a 

















Mol Crystalline b Solubility 
No. Name Synonyms and Formula 7 * | form, color and Ae ye Density np —y 7 Ref. 
| * |specifie rotation other 
| w | al |eth/ace} bz 
solvents 
——_—- 4 iL a 4 = j———— ie | +— 
Pentanedioic acid 
DLCs} =—,— (dl) *... 0.00). HO2CCH2CH2»>CHOHCOWH.. .|148.12|}pr (AcOEt) 98-100d Saline . .|B32, 293 
pl75.|—,—()* .|HO2xCCH2CH2»>CHOHCO#H.. «| 148.12} ({a]p — 1.98 72-3 . |B32, 93 
(18.896 weight 
| /weight) 
pl77 |—,2-oxo-* a-Ketoglutaric acid. 146.10} (ace-bz) 115-6 4 fea ee Ue | Sea B32, 481 
| HOsCCH:CH:COCO2H 
p178 |—,3-oxo-* .|Acetonedicarboxylic acid. 146.10/nd (al), rh (w) [138 d veal Valace i |chli B32, 482 
| 6-Ketoglutaric acid. lig i 
| HOxCCH2COCH2CO2H 
p179 |—,diethyl ester*. . .|C2HsO02CCH2COCH2CO2C2Hs. 202.21). .|250 IRE Nee ne 5 | % . |B32, 484 
p181 |—,2-phenyl-*.... ./| CsHsCH(CO2H)CH2C H2CO2H | 208.22] (bz or eth-peth)|82-3 ny tten Dates .. | gh sh ..|B9, 877 
p182 |—,—,anhydride*. . .| ee 190.20)nd (eth) 95 218-3013 gh .|B17, 494 
a 
es 
aN 
|CeHs ° 
p183 |—,3-phenyl-. ° 190.20) (bz) 105 217-915 8 s |chls B172, 476 
anhydride* Va | lig i 
CeHs—< re) 
NN 
° 
p184 |—,2,3,4-tri- |D-Arabotrihydroxyglutaric ae-Tr hace) faint 22 STO Ne eh ete calles dea vis gh |: f Silane mares B31, 192 
hydroxy-(d)* acid. HOx>C(CHOH)sCO2H 
p185 |—,—(dl)*.. -|HO2C(CHOH)sCOrH. .. TSO Aer ict. teak BA San We eemaere sinner lee ste 9 shel oa ghslheow tall). 3 chl i B3, 553 
p186 |1,2-Pentanediol _1,2-Amylene glycol. 104.15|[alp+0.95 |......... Ai OCT (bl Vem me ONT ae ollacaacmesedlus sae. 
(d)* CH:(CH2)2>CHOHCH20H 211.5751 
p187 |1,4-Pentanediol* ¥-Pentylene glycol. ICO Ba AGS WOR Bea go |e 211.8 0.9960). 1.443917 | © | «© .|¢h] 2 BL, 250 
CH:sCHOHCH:2CH2CH20H 13482 
| 
p188 |1,5-Pentanediol* |Pentamethylene glycol. SKU i (55 |e aero Sie ae —18 260 0.993920 1.4498 Buses .|B1, 481 
| HO(CH2)sOH 
i} 
p189 2,3-Pentanediol* | 8-n-Amylene glycol. BOSSIP eee fcr - 1187.5 0.98005 5 aio aa ctee hea eS -|B1, 481 
CH:sCH»CHOHCHOHCH3; 
p190 1,3-Pentanediol-, (CHsCH»CHOHC(CHs)2>CH2OH (eth) 60-3 V4 lea ee Se | 8 .|B1, 190 
2,2-dimethyl-* 132.21 11921 
p191 |1,5-Pentanediol, |HO(CH2)sC(CHs)2CH2OH... .|132.21|.......-......]...--- Bese VU ill ae eeeaacaenesl emer ra 8) Leelee ex ail viceuelll oneness ees ae BL, 254 
2,2-dimethyl-* 
p192 |2,4-Pentanediol, |CHsCHOHCH:COH(CHs)2...|118.19|.............. .|190-4% 0.92544 |1.43117 | s | 8 | s]...|...].......... Bl, 252 
2-methyl-* 
p193 |—,3-methyl-*. ... CHsCHOHCH(CH:)CHOHCHs: Ra beagy. aoe dese | ae RARE ED 221-2 0.96420 PFA SSO" | eee |e iaiesies| te eere|| sneer ee B13, 2209 
118.19 913 
p194 |1,2-Pentanediol, |(CHs)sCCH2COH(CH:)CH20H pr or pl (bz) B2=3" )  ieceote clench eee Br yey Beilin cere Heke eee 
2,4,4-trimethyl-* 146.23 
p195 /1,3-Pentanediol, |(CHs)x;CHCHOHC(CHs)2CH:0H_ ]............. 51.8-2.2 |23477 10,9375 [1.4513 | 6] v | v .|B1s, 2225 
2,2,4-trimethyl-*, [146.23 81-21 
p196 |1,4-Pentanediol, |(CHz)2COHCH2C(CH:)2CH20H (eth) 86 DAU [RG leet ees meee Ie ey Wi! Salida lloneal carter eae ees Bl, 493 
2,2,4-trimethyl-* 146.23 114-58 
p197 |2,3-Pentanediol, |CH:C(CHs)»>CHOHC(CHs)OHCHs mel pr (lig) 65=62— — | eeeyoct- scl acme ee eee vis lig s* B13, 2225 
2,4,4-trimethyl-* 146.23 
p198 |2,3-Pentane- Acetylpropionyl. Ethyl 100.12\dk ye 108 0.95654 1.40149 2) ya.) 90s 90 00. Uc easralties foes Reheat: BL’, 83] 
dione* methylglyoxal. 
CHs:C H2xCOCOCH:z 
p199 |—,dioxime*..... . .'2,3-Diisonitrosopentane. 130.15/ye nd or pl 172-3 CU Sis wemallluneriretrty lopped on et Lisle |e70 .|to s* BL, 831 
CHsCH2C(:NOH)C(:NOH)CHa 
p200 |—,2-oxime*...... CH3:CH2COC(:NOH)CHsa. .. .|115.14/pl B9=72) Weert bec |agas qeniion | atenieee 35 MESS b's lO Real Ore ee he Bl, 776 
p201 |—,3-oxime*.... .. .| CHsCH2C(:NOH)COCHa. .. ./115.14|pl (lig) 58-9 188477 Vidas utc ta ees éiviv chl v B1?, 831 
p202 |2,4-Pentane- Acetylacetone. Diacetyl- YOO. UL METI e532... ater — 23 139746 0.9721¢ |1.454117 | y | © | © chl « Bl, 777 
dione* methane. 
CHsCOCH2COCHa 
p203 |—,dioxime*...... .|2,4-Diisonitrosopentane. 130.15|pr (eth) T49—SOS Ubysere ok cera o chm, ano 23] een 5/8] 6 .|B12, 838 
CH:C(:NOH)CH2C(:NOH)CHs 
p204 |—,monoimide..... CHsCOCH2C(:NH)CH:z...... (aoe eee teem 43 ZOOS mm ailer toh) fares srekcrer Vv Vv BL, 838 
p205 |—,3,3-dimethyl-*. CHsCOC(CHs):COCHa...... OG AT OTE are: 19 173 0.956412 |1.43322 8 ee: Bl, 844 
5810 
p206 |—,3-ethyl-*..... CH; COOH (Cry) COCHsn wa i125:1 720s ee eee nce lees aria ce 69-70 0.9531) |1.4408) s|s .|chl s B12, 844 


















































For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


ae | i nese bee CO sami is 


p208 


p209 


p210 


p211 


p212 


p213 


p214 


p215 
p216 


p217 


p218 


p219 


p220 


p221 


p222 


p223 


p224 
p225 


p226 


p227 


p228 
p229 


p230 


p231 


p232 


p233 


Name 


,-Pentanedione 


1,5-Pentanedione, 


1,2,3,4,5-penta- |bis-desoxybenzoin. 


Synonyms and Formula 


Benzamaron. Benzylidene- 


Crystalline 
form, color and 


480.61\1f (w) 


specific rotation 





phenyl-* CeHsCH[CH(CeHs) COCeHs]2 
1,4-Pentanedione,|y-Oxovalerophenone. 176.22/ye oil 
1-phenyl-* Phenacylacetone. 
CeHsCOC H2C H2COCHs 
1-Pentanethiol*. ./n-Amyl mercaptan. n-Thio- |104.22].............. 
amyl alcohol. 
CHa:(C H2)sCH2SH 
2-Pentanethiol*. .|(a-Methylbutyl) mercaptan. |104.22).............. 
CHsCH2CH2CHSHCHs: 
3-Pentanethiol*. .|(a-Ethylpropyl) mercaptan. |104.22].............. 
(C2Hs)2CHSH } 
1,3,5-Pentanetri- |CHsCOC(CH2CH2CN)2CO.C2Hs_ ~—sf.......... ss se 
carboxylic acid, |236.27 
3-acetyl-3-ethyl 
ester, 1,5- 
dinitrile* 
1,2,3-Pentane- CHsCHxCHOHCHOHCH:20H syr 
triol* 120.15 


Pentanoic acid*. . 





Propylacetic acid, Valerianic |102.13 


acid. Valeric acid. 


CHa3(CH2)3COoH 
—,amide.-.........|Pentanamide*. 101.15 
CHa(CH:2)sCON H2 
=p ae CHs(CH2)sCON(CHa)2....... 129.20 
dimethyl- 
—,—,N-phenyl-....|Valeranilide. 177.24 
CH3(CH2)sCON HCcHs 
—,anhydride*. ....|Valeric anhydride. 186.25 
[CHs(CH2)sCO}20 
— butyl ester*...../n-Butyl valerate. » $158.24 
CHa(CH2)sCO2(CH2)sCHs 
—,sec-butyl ester- |d-sec-Buty] valerate. 158.24 
(d)* CH3(CH2)sCO2C H(CHs)C2Hs 
—,chloride....... .. Pentanoyl chloride*. Valery] {120.58 
chloride. CHs(CH2z)sCOCI 
— ethyl ester*...../Ethyl valerate. 130.19 
CHs(CH2)sCO2C2Hs 
— furfuryl ester*.. .|Furfuryl valerate. 182.22)... 
oH: (cH:):;corcHs—l_ y) 
o 
— heptyl ester*... .|n-Heptyl valerate. 
CHa(CH2)sCO2(C H2)6CHs 
— hexyl ester*. ... .|n-Hexyl valerate. : 
CHs(CH2)sCO2(CH2)sCH: —_ [186-30]... 
— isobutyl ester. . ./Tsobuty] valerate. 
CHs(CH2)sCOsCH2CH (CH,),|!58-24 
— isopropyl ester* |Isopropyl valerate. 
CHa(CH2)sCO2CH(CHs)2 
— methyl ester*.. . Methyl valerate. 
ty CHs(CH2)sCO2CHs 116.16 
—nitrile........../Pentanonitrile*. Valeronitrile. 
CHs(CH2)sCN 83.13 
— octyl ester*.... n-Octy] valerate. 
CHs(CH2)sCO2(CH2):CHs [214.35 
—,pentyl ester*.... n-Amy] valerate. 
CH3(CH2)sCO2(CH2)4CHs | 172.27 
—,phenylphenacyl 
ester cxis(cH2)xcoxcnxco—C_— © 
—,piperazinium 2CaHoCOoH.CaHwN2. . .../290.41 
salt 





144.22 


296.37 





mica-like mel 


pl (peth) 


200.32)... 


For explanations, symbols and abbreviations see beginning of table. 





m.p. 


°C 


—75.7 


— 169 


—110.8 


81-2 


—34.5 


101 


—5l 


63 


— 56.1 


—92.8 


—110.0 


—91.2 


C454 





b.p. 
°C 


16212 


126.5 


112.9 
63.9150 


105 


190-2002 


- 11928 


215 


185.8 


174.5 
6718 


127 


145-6 


.|228-976 


82-31 





Density 


0.83752 


1.08514 


0.9397 


0.8605, 
1.01615 


0.8777 


1.02847 


0.862320 


0.863520 


0.9097 
0.794925 


0.861520 


0.858% 


np Mai hile ee Ref. 
other 
“ot er 


B72, 803 


B7, 368 


B12, 1607 


B1?,1615 


B13, 1619 


B32, 512 


-|B13, 2346 


B22, 263 


B2!, 131 


B17?,115 


B2, 301 


B2, 301 


-|B22, 267 


B2, 301 


























No. Name 


Pentanoic acid 
—,propyl ester*.... 


—,2-acetyl-, ethyl 
ester 





p236 |—,2-amino- 
(D;—)* 


R230 [= — OD) ¥. s:...isee 


p238 


—,4-amino-(D)*. . 


—,—(DL)*........ 
—,5-amino-*.... . 
—,— lactam*...... 
—,2-amino-5- 
guanidino-* 
—,2-amino-4- 
methyl-* 
—,2-amino-3- 
sulfo-* 
p242 |—,2-bromo-*..... 
p243 |—,—,ethyl ester*. . 





p244 |—,2-bromo-4- 
methyl-(d)* 

p245 |—,—()*.......... 
p246 |—,—,amide(d)*.... 
p247 |—,—,,ethyl ester*. . 
p248 |—,2-chloro-(dl)*. . 
p249 |—,—,chloride(dl).. . 
p250 |—,—,ethyl ester*. . 
p251 |—,3-chloro-*..... 
p252 |—,—,,ethy] ester*. . 
p253 |—,4-chloro-*..... 
p254 |—,—,chloride. .... 


p255 |—,—,ethyl ester*. . 


p256 |—,5-chloro-*..... 
p257 |—,—.,,chloride...... 
p258 |—,—,ethyl ester... 

— |—,2,5-diamino-*.. 
p259 |—,4,4-dimethyl-, 

chloride 

p260 |—,2,4-dioxo-*.... 
p261 |—,—,ethy] ester*. . 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Crystalline Solubility 


Synonyms and Formula 


n-Propy] valerate. 
CHs(CH2)sCO2C H2CH2CHs 


Ethyl propylacetoacetate. 
CHsCOCH(CsH})CO2C2Hs 


CHsCHeCH»CHNH2COoH . .. 


Norvaline. 
CHsCH2CH»>CHNH:2CQ2H 


CHsCH»CH»CHNH:2COoH ... 


CHsCHNH:2CH2CH:2COoH. .. 


CHsCHNH:2CH2CH2CQuH . .. 
HeN(CH2)sCOoH............ 


see 2-Piperidone 
see Arginine 


see Leucine 


see Cysteic acid 


CHsCH»CH2CHBrCOoH..... 
CH:CH2CH2xCHBrCO:2CoH... . 


(CHs)2CHCH2CHBrCQ2H ... 


(CHs)2eCHCH2CHBrCOzH ... 


(CHz)2>CHCH2CHBrCON Hz. . 


(CHs)2CHCH2CHBrCO:2C2Hs 


CHsCH2CH2CHCICOzH ..... 


CH:CH2CH2CHCICOCI..... 
CH:CH2CH2CHCICO2C2Hs.. . 


CHsCH2CHCICH2CO:H 


CHsCH2CHCICH2CO:2C2H... . 


CH:CHCICH2CH2CO2:H 
CHsCHCICH2CH2COC1 


CHsCHCICH2CH2CO2CoH... . 


Cl(CH2)4sCOzH 


ClCH COCs. con ere nes 
Cl(CH2)sCO2CoHs........... 


see Ornithine 

Neopentylacetyl chloride. 
(CHsa)sCCH2CH2COCI 

Acetoneoxalic acid. Aceto- 
pyruvic acid. 
CH:COCH2COCO2H 


Ethyl] acetoneoxalate. 
CHsCOCH2COCO:2C2Hs 








Mol. 
wt. 


117.15 


117.15 


117.15 


117.15 


MELB] 2h Oe 


117.15 


181.04 
209.09 


195.07 


195.07 


194.09 


223.12 


136.58 


155.03 
164.64 


136.58 


164.64 


136.58 
155.03 


164.64 


136.58 


155.03 
164.64 


148.64 


130.10 


158.16 


form, color and 
specific rotation 


If [e]p —24.2 


(20% HCl, 
c=2) 


If (al) 


(dil al) [a]? 


+23 (20% 
HCl, c=10) 


(aq al), [alp 
+12.0 (w, 
p=10) 


If 


oil [ap +29.8 


(eth, e=6) 
26.8 (20% dil 
al, c=8) 


oil [e]p —121 


(w) [a]p —48.3 
(al, c=5.9) 
pa ye 





nd (bz-chl), 
pr (bz) 





















































m.p. b.p. ; 
a ae Density np Ref. 
w | al jeth/ace} bz OIE, 
solvents 
Wdorralaten 167.5 OISSSS H iesntererisheneresh desl esulliad’ .|chl 8 a SBR 
./90.2-.5 10.9682"? 11.4271 al bag KS ted Sa RS Laney nec B32, 441 
Oh BOT! >< |i e Oe te when ya ates Ve od BAG Ws ie oats 
8 lig i 
303 BUY Mee Olle teat Gali Nek chl i B42, 843 
vh lig i 
68 SOD) « 9 [lees ctihk SANE ere: ccatern | auecetee DENG VAN dealt (1) Ge men (ere a 
lig i 
BTA COR Wears th ics als eabeten erpem colt erie senate oo | hseatvy | eeat’ss| a cencay | Foie tell cca losead suse ee B42, 843 
.|193d <3 ES aa all [ko 1 So a |F Qe Val rot i jligi B42, 843 
yest Hole) |) (Ms seeakullewe andes 7 | rd taal eds | eee B42, 844 
SS SPR 6710 teraa Mere bers ae Ons ba etan irate |: bay er} 
Ansucicahore 2 190-2 18 Mie eee Le Be ts ya eryeraieuaieie | hibecaten Ole 
gam [12264 : 
ale t her). RAS Allemand ball eins, Skate We hte ae viv see dles wee [B22,-290 
dooce ld 949.27 0.4 Fees hee silos Ree viv suiteop et SeOT 
cor 
AVS Cor | ccc t REL. See ett Ouse vel s/s .|chl s B22, 291 
AcOEt s 
beat Oa, 202-4 ob ees (ora ee Bot .> 
100-317 
—15 222768 1.14138 1.4481 ROW ES WES CW Restle crabs oucrsvaresvayette B2, 302 
132-582 
Ree Oeeou: 155-7783 =—|1.246 Bee comes eens ee 6) Sa ob tempus |Ebog OOD 
LO ASRS 185752 1.04012 |1.43071 Lai} 8:8 SEA oaisy te teen] 
33 11210 1.14847 |1.446220 Hi18 ele ee eels alls Sis ec, 
duetieete oe 189 1.03307 |1.4278 | i | s | 8s Seon: 
1s dda ds 1170 1.15142 |1.44582 |...|...] 8 $i Mh oere cue [BRIS 
ee ae 618 | Risto ees estat dg Ev. _|B21, 132 
be died 196760 1.0393, 1.43102 | i | s | s lee Batis 
70.59 
18 230760 1.3416, VAS 592508 cal eiSralaVa lie$s «ill ore lars cys teece ene B2, 203 
141-912 vh 
Pacssstne: se T5—B0E Ek fe OR ee pda ding Mar cake cy (asa St ae 
Rie ratae store 205-6 ween eee [14385520 i|s|s B22, 268 
QB Pra AT ua cee er 
1 RAB 94100 Be icae oa 6 (Le4204200 dard ts oy ed 
55268. occa ke -the oh es rele Sdn s|/s|s|s|s |AcOEts |B3?, 465 
(+1w) chl s 
98-101 6d lig i 
(anh) : 
18 213-5 1.12512 |1.475717 BT GBI. Week keen es B32, 465 
113-6 











For explanations, symbols and abbreviations see beginning of table. 


C-455 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





















































Crystalline oct 
No. Name Synonyms and Formula Be form, color and ms pe Density iO) Ref. 
wt. ‘ ‘ °C °C ; 
specific rotation se ilaliilertil etca hoa other 
solvents 
SE | ieee an ae = JL 
Pentanoic acid 
p262 |—,2-ethyl-*...... 3-Hexanecarboxylic acid*. TB Oi1S | PG osc ae ave sce |e ples oases 2092: SBA ets 01H] acres ae TF] PS] GSA el «cn: | oS idee Seekers. B22, 299 
CHsC H2C H2CH (C2Hs)CO2H 
p263 |—,—,chloride...... CHsCH:2CH2CH(C2Hs)COCI. .|148.64|............-.|.----0-e 158=00us Mle es acces eee d Be ihisheusi| ay esi| lah gearetere ere sees B2, 344 
50u 
p264 |—,3-ethyl-*...... (C2Hs)2eCHCH2CO2uH........ UE 10 Is] Reed, ae ane | Poe VA Rae IRS ae eo eA kee ae 3 NESS SE he ecclelligs one eevee B2, 344 
p265 |—,5-fluoro-*...... PC He eCOne 3 ie oe MOOT cian eiamioea nro aes aad ea Beet DY vee ote 1.4080% | 56| vf]|v Sofas tee 
p266 |—,2-hydroxy-*....|Valerolactic acid. 118.13|hyg pl 31 BUD Gyo e albiptrre crate «nies i a 3 . |B32, 225 
CHsC HxC HxCHOHCO2H 
p267 |—.4-hydroxy-, y-Valerolactone. 100.11 falp+ 13563) bccn tasers SEDO NS he. cic chnisni| late ap crave hawt oreical ee roll te covcodl (ace eer crests eee B17?2, 288 
lactone (d)* — 
cur J=o 
to) 
p268 |—,—,—-(dl)*...... GEE sOas SEEN LOT «co a'0) 61ers) er ererns| LOUs MU cetera orale cs shevale, oe —31 206 L046 525 TA SOB hoot hs ca, eee |ie is |e.» olf ste ce aches B1T7?, 288 
p269 |—,—,—(1)*. ..... .|CsHsOz. See p267........... LOO.11\[alp+4.6 |..-. 2000 SCOR) Wha x csacl| aoa eee cole allel cael Seeley Wee emeree B172, 288 
(eth, c=10) 
p270 |—,5-hydroxy-, 6-Valerolactone. LOO SU eas inerePeverere are —12.5 219-22 1.079420 1.4503p 6iviv 1.  ifteattell breve araieverenede BIT, 235 
lactone 4S | 
4 
° 
— |—,2-hydroxy-4- [see Leucic acid 
methyl-* 
p271 |—,2-hydroxy-2- |4-Heptanone cyanohydrin. PACD eect cveveets. » « aisiar ell Miemacocaconniane 119-202 0.907718 |1.433718 8 . |B32, 238 
propyl-, nitrile (CHsC H2C H2)2C(OH)CN 
p282 |—,2-isobutyl-4- | Diisobutylacetamide. 171.28/lf or nd (eth) (5 ee [PPS RO IO Sn (a a 6|v os Vv B21, 153 
methyl-, amide [(CHs)2C HC H2]2CHCON He lig 6 
p283 |—,2-methyl-(d)*. .|Methylpropylacetic acid. 116.16|[aJp+5.58 = |......... 9615 aT ame Lee we oe oe A Be, B22, 288 
CHsCH2CH2xCH(CHs)CO2H 
(eth) 
p284 |—,—(dl)*......... CHsCH»CH>CH(CHs)COcH. .|116.16|....... 2.5.08 Jee cece ees 19378 cor |0.9230; |1.4136 & csr] 8 .|B22, 288 
D286 — (Fae CH:CH2CH2CH(CHs)COzH. .|116.16|[a]p —7.08 (eth)|......... 9615 O°020', pel L078 (Pe eed. | ol ence ee B22, 288 
p286 |—,—,chloride(dl)...|CHsCH2zCH2CH(CHs)COCLI. .|184.61}..............]......05- 140.0- GO7kiey tee ee GA [GR Uc ches oflam ace meered ekasienene 
0.8745 
p287 |—,3-methyl-(d)*. .|sec-Butylacetic acid. 116.16 {e]p +4.01 7a aa 207 54=—8). 1E OSOR DH Ally a) S SSS RE ks ols c.cll mica eeloes B22, 241 
CHsC H2CH(CHs)CH2COzH 
p288 |—,—(dl)*......... CHsCH2CH(CHs)CH2CO2H. .|116.16].............. —41.6 197.2-.8 |0.92622° |1.415920 s8|s . |B22, 291 
p289 |—,—()*.......... CH:CH2CH (CHs)CH2CO2H. .|116.16|[a]p—2.54 =|... 110180 Ik ySpeed (eeeeeerel eel eral lage AES Ieee fence We Sr se ue 
p290 |—,—,chloride(dl) . . |sec-Butylacety] chloride. LBA. OU Ae cis naa:s sioarel er ox aernsaars 142.5- 0.9781% cleraiahene ais da jd icv GSav oes eee 
CHsCH2CH(CHs)CH2COCI 3749 
p291 |—,4-methyl-*. .. .|Isobutylacetic acid. LEG. UGiyetrra sven wean —33.0 200-1 0.9225, LATS! |B ewe TR. aera are B22, 289 
Isocaproic acid. 
(CH3)2»CHC H2C H2CO2H 
p292 |—,—,amide....... Isocaproamide. 115.18}nd (al) LAG OE ec. Spas aleee  eiacilp ee WN 8 epee eee ies er ey B22, 290 
(CHa)2CHCH2C H2CON Hz 
p293 |—,—,—, N-phenyl-. |Isocaproanilide. ISt:28 nd i(Gz,;dilval)i |TLO=22 a eee eros 6 ISS ee i|s'|s a | orkid B12?, 147 
(CH3)2CHC H2C H2CON HCoHs 
p294 |—,—,chloride...... Isocaproy] chloride. DOVE tear at clam wale sled @ale eves 141-2 0.0607" fo os wea re UH re La! genes Re ses (eee (eros Ceara B22, 289 
(CHa)2CHCH2CH2COCI 
p295 |—,—,nitrile.......|Isoamyl cyanide. Oe Gite cca: Ae /eratareare vd —51 155-6 0.80387 1.404822 a ee <a Y he ten gee (Oe a B22, 290 
TIsocapronitrile. 
(CHs)2>CHCH2CH2CN 
p296 |—,4-methyl-2- a-Phenylisocaproic acid, 192.25|pr (peth) 78-9 LTB—GOM Mes wsiccchecene wed Brits er. 5 .jalk s B92, 369 
phenyl-* (CHs)eCHCH2CH (CoHs)CO2H lig 6 
p297 |—,—_nitrile....... a-Phenylisocapronitrile. L7G iG MMe stave sam fecaa|l Reha snte cree 263-675 |0.9421% |........ i js | 8 8 |jaas B91, 220 
(CHs)2>C HC H2CH (CoHs) CN 136-815 
p298 |—,3-oxo-, ethyl Ethyl] propionylacetate. LA LT PORE ie inn ce rell tuacs reuse 6, phe O18 e Mliky ca ae 1.418328 s/s 8s -.....|/B32, 430 
ester* CHsCH2COCH2CO:C2Hs 
p299 |—,4-oxo-*........, 8-Acetopropionic acid. 116.11)If or pl 37.2 245-6 dd 1.13357 LAEZ ONE lye PRAT ES silica ene eer B32, 430 
Levulinic acid. 137-910 
CHsCOC H2C H2CO2H 
p299!|—,—, benzyl ester. .| Benzyl levulinate. PAUCEP- LL Cea | ERRORMOMEE Ol ache ss ere 132-42 1.0935, 1s5O G02) Nl avsvveillsieredl entail bers: </beee LON ie a Eee ory 
CHsCOCH2CH2CO2C H2CoHs 
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For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
















































































Le Crystalline . Solubility 
No. Name Synonyms and Formula om “| form, color and ee ha Density Mp eee S&®ee=’' 
* Ispecific rotation other 
w | al |eth|ace} bz 
solvents 
Pentanoic acid = 
p300 |—,—,butyl ester*. .|Butyl levulinate. DED Dae UR A hit stetetater care Paeratarers arene 237.8 0.97354 LAQOLOOR ey BR | a lala hee etree Pete steteras « 
CHsCOCH2CH2CO2(C H2)sC Hs 
p301 |—,—,see-butyl ester|sec-Butyl levulinate. ee Re Oe SRS | Seer ke 225.8 0.96697 DAB AOR lie hw tu Gia Bee 0 leuduets rbpeain api bie ooo 
CHsCOCH2C H2CO2CH (CHs)CH2CHs 
p302 |—,—, isobutyl ester |Isobutyl levulinate. UO DOs ventele ee arkelaiain|setasiee ok 230.9 0.9677, 1.426820: 75) 82] 8.28 ea wa aten cayensi| etenceatany es 
CHsCOC H2CH2CO2C H2CH(CHs)2 
p303 |—,—, isopropyl Isopropyl levulinate. iUCW El nat oe EAR anne 209.3 0.087244) (1420990 heehee lease l eer eecreniee tre | eee 
ester* CHsCOCH2CH2CO2CH(CHs)2 
p304 |—,—,methy] ester* | Methyl levulinate. COOL ee rara sat o¥axaavaraver et] rata vatecitrerata 191743 1.051134 1.423320 (ial a Sil occa Jeol PAs Sco thn B32, 431 
CHsCOCH:C H2CO2CHs 85-64 
p305 |—,—,propyl ester*. |Propy] levulinate. EB eric satecnalel caren Reet occ na 221.2 0.993720 154258209 | ee Bol BY PRS ol leracellece co otesservane ya B3, 675 
CHsCOCH:2C H2CO2CH2CH2CHs 
p306 |—,5-oxo-5- y-Benzoylbutyric acid. 192.22] (w) Ow i i acces Sal meses cae calla ars anaes || Sr oi| lara |feaele hse teavet verre ts B102, 488 
phenyl-* CeHsCO(CH2)sCO2H 
p307 |—,2-phenyl-(d)* .|a-Phenylvaleric acid. 178.23|(a]Jp+58.81 |......... 16514 1.047 er atte’ (acy Te -|chl s B9, 557 
CHsCH2CH2CH(CeHs)CO2H (chl) 
p308 |j—,—(dl)*......... CHsCH2CH:CH (CeHs)CO:H .|178.23\nd (lig) BZ erasers tureverl si catocagcar| auceerase raed tae 8 -|chl s lig s* |B9, 557 
p309 |—,— nitrile. ...... CHsOHsC BoC O(CeHE)CN ... SI VS9 22 ecstatic aon 254-5750 «10.960 |........ Dales til ect eacvoitscrs B91, 216 
125-88 
p310 |—,4-phenyl-*. .. ..|y-Phenylvaleric acid. CEP eve Sao se ca. 13 —|21088 1.058440 |e. uA a: 28 [Noon tele B92, 362 
CeHsCH(CHs)CH2C H2CO2H 1472 
p31l |—,5-phenyl-*..... 6-Phenylvaleric acid. 178.23|p] (w), pr 57-8 190=32) ist. stagnlareretree Ohl v os 8 B91, 216 
CeHs(CH2)4COoH (peth) (61) 
p312 |—,2,2,4-tri- (CHs)2CHCH2C(CHs)2CON H2/143.23|1f (lig) We ls certain temo tarerall aga asta Bhi rah fs ae lego B22, 305 
methyl-, amide 
p313 |1-Pentanol*...... Butyl carbinol. n-Amyl OE (aan Sane -79 137.3%8 {0.81107 [1.4101% | i | | |...J...).......... B1, 385 
alcohol. CH3(CH2)sOH 
p314 |2-Pentanol*...... Methyl n-propyl carbinol. Rot Pee cir: So IOS | Sc CHAD cI ae 118.5-9.5 0.8103% 154053206 ve Wisi a ilta o0\||= x5 | <aiacue aunts Bl, 384 
CH:CH2CH2CHOHCHs 
p315 |3-Pentanol*......|Diethyl carbinol. SSL peucm tetris iene -sarete 115.5754 0.815435. 11 OTT oS lB. bi ull 1s + are seispeuenges Bl, 385 
(CHsCH2)2>CHOH 
p316 |2-Pentanol, CH2:CHCH»O0CH2xCHOHCHNH:CH2CHs ~—_s..... ss se 93-6273 1.0212° 1.47142 | 6 | 8 }.../ 8 He ol Paar Fae. 
l-allyloxy- PBOE2S ls waits whe ait 
3-amino-* 
p317 |—,l-amino-2- CHs(CH2)2C(CHs)(OH)CH2NH2 sf... se eee eee [eee ce eee 80-515 0.90817 1.451027? | "8" |. 2) 18 high) 9 @ "leer 
methyl-* 117.19 
p318 |1-Pentanol, Pentamethylene chlorohydrin.|122.60]..............)e.eceeeee OL 2I dees as ESSAI PS | URN Ws? taba cave oll cteetoteree ten anatomy erate 
5-chloro-* Cl(CH2)sOH 
p319 |2-Pentanol, CH CHC HeCHOHCELCI: 4. /122:60/s-omatmn- ee onetoer secre 157-6075 |1.037% {1.440425 pt 53 10 Ie eesti BI, 419 
1-chloro-* 59-624 
p320 |3-Pentanol, CHsCH2eCHOHCHeCHaCl . . .|122.60).... 00. eee | ees enews 173 1.03277 1.466% OM | Va een race exer a)sferetexpreverers BL, 421 
1-chloro-* sh 
p321 |1-Pentanol,2,4- (CBrceCUCHLCH(CHRyCHOH 1)  fexcaecha ck ctnnela ncn os ao 160-2 0.793% 1.42720 eral es os 8 B13, 1700 
dimethyl-(dl)* 116.20 65-718 
p322 |——(@*.......... (CHs)s>CHCH2CH(CHs)CH:0H faint) hageemen: 157 O:S16ue learn 8 .Jos 8 B1®, 1700 
116.20 
p323 |2-Pentanol, Dimethyl isobutyl carbinol. |116.20|.............. <—20 133749 0.81037 Se Sy peal a Sl i i) | Seed eer Ieee ene Bl, 417 
2,4-dimethyl-* (CHs)2>CHCH2C(OH)(CHs)2 
p324 |3-Pentanol, Ethyl isopropyl 16120) eee tere <= 80) 188-407) 0183340 1.428720) eis || ailllsy cate wers|| Serseremrersen Bl, 417 
2,3-dimethyl-* methyl carbinol. 
(CH3)2CHC(OH)(CHs)CH2CH: 
p325 |3-Pentanol, Diisopropyl carbinol. DIG .20l. . wept aerscne <70 140 0.8288, DAP26. slr Sith Bra Baier .8. | acccall's comacares eke B1,417 
2,4-dimethyl-* (CHs)2>CHCH(OH)CH(CHs)2 
p326 |—,2,4-dimethyl- |Diisopropylphenyl carbinol. |192.30\ye 60.5 229 L969: || WY EEES, SOAR FPSB osha sess] avecotatane eters B6, 273 
3-phenyl-* ((CHs)2CH]2»,COHCeHs 15760 
































ee 8 eee eee ee eee 
For explanations, symbols and abbreviations see beginning of table. 


Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Mol. 


Crystalline 
form, color and 
specific rotation 


m.p. 
eC 


b.p. 
°C 


Density 





Solubility 







other 
solvents 





TT The tT et ee a a a 


p334 


p335 


p336 


p337 


p338 


p339 


p340 


p341 
p342 


p343 


p344 


p345 


p346 


p347 


p348 


p349 


p350 


p351 
p352 
p353 


p354 
p355 


3-Pentanol 
—,3-ethyl-* 


—,3-ethyl-2- 
methyl-* 

1-Pentanol, 
5-fluoro-* 


—,2-methyl-*.... 


—,3-methyl-*.... 


—,4-methyl-*.... 


2-Pentanol, 
2-methyl-* 


—,3-methyl-*.... 


—,4-methyl-*.... 





—,—,acetate...... 


3-Pentanol, 
2-methyl-* 


—,3-methyl-*.... 


1-Pentanol, 
1-phenyl-(d)* 
—,5-phenyl-*..... 


2-Pentanol, 
2-phenyl-* 


3-Pentanol, 
1-phenyl-(d)* 


—,3-phenyl-*..... 


2-Pentanol, 2,4,4- 
trimethyl-* 


2-Pentanone*.... 


—,oxime*......... 


3-Pentanone*.... 


2-Pentanone, 
4-amino-4- 
methyl-* 

1-Pentanone, 
1(4-amino- 
phenyl)-* 

2-Pentanone, 
1-chloro-* 


—,5-chloro-*.... . 


3-Pentanone, 
1-chloro-* 
—,2-chloro-*..... 


—,2,4-dimethyl-* 














Triethyl carbinol. 
(C2Hs)sCOH 


Diethylisopropyl carbinol. 
(CHs)2C HCOH(C2Hs)2 

Pentamethylene fluorohydrin. 
F(CH2)sOH 


Methyl n-amy] carbinol. 
CHsC H2C H2CH(CH:s)C H20H 


CHsCH2CH(CH:s)C H2CH:0H 
Isoamyl carbinol. 
Isohexyl alcohol. 


(CHs)2>CH(CH2)30H 


Dimethyl n-propyl carbinol. 
CHsCH2CH2COH(CHs)2 


sec-Butyl methyl carbinol. 
CHsC H2CH(CHs)CHOHCHs: 


Methy] isobutyl carbinol. 
(CHs)2CHCH2CHOHCHs 


4-Methyl-2-penty] acetate. 


(CH3)2CHCH2CH(CHs)O2CCH3 


Ethyl isopropyl carbinol. 
(CHs)eCHCHOHCH:2CHs 


Diethyl methyl carbinol. 
(CHsCH2)2eCOHCHs 

Butyl phenyl carbinol. 
CeHsCH(OH) (CH2)3sCHs 

CeHs(CH2)s0H 


Methy) phenyl propyl carbinol. 
CeHsCOH (CHa) (CH2)2CHs 


CeHsCH2CH2CHOHCH2CH:. 


Diethyl phenyl carbinol. 
(C2Hs)2>COHCeHs 


Isodibutol. 
(CHs)sCCH2COH(CHs)2 


Methyl propyl] ketone. 
CHsCH2CH2COCHs 


Methyl propyl ketoxime. 
CHsCH2CH2C(:NOH)CHs 


Diethyl ketone. Propione 
CHsCH2COCH2CHs 
Diacetonamine. 


(CHs)2CN H2CH2COCHs 


3-Aminovalerophenone. 


nw—_Y—co (CH2)3CHs 


CHsCH2:CH2:COCH:Cl....... 


Cl(CHs)sCOCHs.........+.- 
CHsCH2COCH2CH2Cl....... 


CHsCH2COCHCICHs 


Diisopropyl ketone. 
Tetramethyl acetone. 





116.20 


130.23 


106.14 


102.18 


102.18 


100.18 


102.18 


102.18 


102.18 


144,22 


102.17 


102.17 


164.25 


164.25 
164.25 


164.25 


164.25 


130.22 


86.13 


101.15 


86.13 


115.17 


177.24 


120.58 


120.58 


120.58 


120.58 
114.18 





transparent 107-9 
mass 

Reem cia ensnecy <—38 

Rae, [eka 

[a]p +26.8 (al), |38 
+30.2 (CS2) 

jatenesaMpin sais: costa tate <-17 

ATE SOR CHEN —20 

ASU Seon oo —77.8 

Arindie Soe eett: —42 





For explanations, symbols and abbreviations see beginning of table. 


C458 





140-2 


159-61750 


70-10 


148762 


1537 


152-3 


121.5 


134.32 
75.68 


130 


147 


129-3071 


122.1-.9 


140-2% 


1550 


216 
1124 


14319 


223-4782 
11012 
147.5 


102 


167748 


102.7 


250-14 


160-3! 


154.5-66d 


58-917 
764 


- |6820 


135 
124-5 


0.83895 


0.82952 


0.81927 


0.8227) 


0.82057 


0.83504, 


0.82354 


0.80254 


0.88059 


0.82304 


0.82379 


0.96723 


0.812418 


0.9095, 


0.8159) 


<1 











1.426622 


1.4057% 


1.423019 


1.41822 


1.4177% 


1.412518 


1.417925 


1.4090 


1.4175 


1.418% 


1.518220 


1.4209 


1.38952 


1.44502 


1.3905% 


1.400120 


i 








i 


i 








8 

















Bl, 409 


Bl, 411 


BL, 202 


Bl, 409 


B13, 1672 


B1, 410 


B16, 
1037 


Bl, 411 


. |B62, 504 


B62, 505 
B62, 505 


B62, 404 








.|B1, 677 


B1, 679 


B42, 767 


B14, 43 


BL, 738 


.|BL, 738 


B1, 680 


(CHs)2C HCOCH(CHs)2 












PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 











Mol Crystalline on b 
No. Name Synonyms and Formula * | form, color and Pe “P; 
wt. : , °C °C 
specific rotation 
2-Pentanone 
p356 |2-Pentanone, (CHa)sCHCH (CBs) COCH aa 128. 22) oie ies cenles comseas 155-7 
3-ethyl-4- 
methyl-* 
p357 |—,l-hydroxy-*. ..|CHsCH2:CH2COCH2OH...... MOD TA Sek b ia cic: ances lternaveeeaart 62-418 
p358 |—,3-hydroxy-*. . .|CHsCH:CH(OH)COCHs..... OD IM ROR Sony sle wiace Menace areca. eA 152-3 
5Qu7 
p359 |—,4-hydroxy-*. . .};CHsCH(OH)CH:COCHs..... DOR Paleo teen «ones bint Ue © 62-412 
p360 |—,5-hydroxy-*. . .|;, HOCH:CH:CH2COCHs..... . WO Lee si cievctsyerarcuareriecece [toteya ce wiyorvtana 116-8% 
p361 |3-Pentanone, CHsCH:COCHOHCHs...... PRES cn thonae a cs. weniaaemare 152.5761 
2-hydroxy-* 45-8u 
p362 |2-Pentanone, Diacetone alcohol. RAG UGH screeds 1%. vias 54-7 164-6" 
4-hydroxy-4- (CHs)2C(OH)CH2COCHs 
methyl-* 
p363 |1-Pentanone, 6-Hydroxy-n-valerophenone. |178.23/pl (w) AON). [aA 
5-hydroxy-1l- CsHsCO(CH2)sOH 
phenyl-* 
p364 |2-Pentanone, sec-Butyl methyl ketone. AOOLTG| Bers 4. wi cra ciate shecera, acne 118 
3-methyl-* CH:CH2CH(CHs)COCHs 
p365 |—,4-methyl-*... .|Isobutyl methyl ketone. COO SOE PEF co ictae'sicors —84.7 116.85 
Isopropyl acetone. 
(CHs)2x>CHCH2COCHs 
p366 |3-Pentanone, Ethyl isopropyl ketone. MOQ TO) Gieia aye verecrceceres sy tallea ot ohare 114.5-5745 
2-methyl-* CH:CH2»COCH(CHs)2 
p367 |1-Pentanone, TIsocaprophenone. BZG.28| Seb Leics creer —10 255-6 
4-methyl-l- (CHs)2CHCH2CH2COCeHs 
phenyl-* 
p368 |—,1-phenyl-*..... Valerophenone. cutee races es ahs cctar vet | yes rove orto 248.5 cor 
CH:3(CH2)sCOCeHs 131-38 
p369 |3-Pentanone, Hexamethy] acetone. DEO R) oe 08 Se Cen (See O nee 150-1 
2,2,4,4-tetra- Piavlone. 
methyl-* (CH3)sCCOC(CHs)3 
—|Pentaphene...... see 2:3, 6:7- 
Dibenzophenanthrene 
p370 |Pentaquine...... SOLED) bre wansntroseebe visieysusi |S aielevni ey ies 165-700.02 
cH;0—€  ‘)—NH(CH2)sNHCH(CHs)2 
& x N 
p371 |Pentasiloxane, CH:[—Si(CHs)20—]4Si(CHa)s |384.71]..........64-- ca. —80 |229710 
dodecamethyl- 
p372 |Pentatri- CHa( CH) sO Eis 6.3 ssats:eseies os AOD SIF raisons Vie s.3ie8 74.7 33115 
acontane* 
p373 |18-Pentatri- Dihepptadecyl ketone. 506.92/lf (lig) BTiS we. nto tiscscous 
acontanone* Stearone. 
CHa(CH2)1eCO(CH2)1eCHs 
p374 |2-Pentenal, Methylethyl acrolein. OS STA Bree ck yc tehel| peeves cancion 137.38-6 
2-methyl-* CHsCH2CH:C(CHs)CHO cor 
p375 |1-Pentene*....... 1-Pentylene. Propylethylene. | 70.13).............. —138 29,2740 
CH3:CH2CH2CH:CH2 
p376 |2-Pentene(cis)*.. . |cis-B-n-Amylene Fh UMTS leat emer Re aie — 180, 37.8 
CHsCH2CH:CHCHa -—178 
p377 |—(trans)........-- CH:sCH2CH:CHCHs........ PAE ae ong geaaono-4 — 136, 36.25 
—135 
p378 |—,1-Pentene, CH:CH2CH2CH:CHBr...... SOA races aetea ski aceite dee vacareyatel ace 121.5-22 
1-bromo-* 43.59 
—,2-bromo-*..... CHsCH2CH2CBr:CH2......- TAQ IOA oe ratcksrwerarecorel| premrartat tes 107-8 








For explanations, symbols and abbreviations see beginning of table. 
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Density 


0.8127 


np 


1.41052 


0.9860, |1.423420 


0.9722" 


1.00914 


0.81817, 


0.8017 


0.8305 


7 
4 


1.42652 


1.441516 


4 
4 


1.400218 


1.39620 


0.9623; |1.53320 


0.98835 


0.81997 


0.8755 


0.782‘ 


0.8581; 


0.64117 


0.65864 


0.64864 





1.53220 


1.419518 


1.5785% 


1.392520 





1.448820 


1.37112 


1.38222 


1.379020 


1.26064 [1.477725 


1.22820 





1.45350 
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Solubility 
















other 
solvents 


os V 
aa 0 








oh] 6 


-|MeOH s 


. {dil sulf v 





.|dil sulf s 


.|dil sulf v 












s |chlsligs 








Ref. 


Bl, 707 


BL, 872 


Bl, 872 


BI, 872 


BI’, 873 
Bl, 873 








B8, 123 


B1, 693 


Bl, 691 


Bl, 691 


B72, 258 


B72, 251 


B72, 251 


BL, 793 


BI, 210 


BI, 210 


Bl, 210 


Bl’, 783 


BL, 183 


No. 


dt] A _—__- 


p396 


p397 


p398 


p399 


p400 


Name 


2-Pentene 
—,3-bromo-*..... 


2-Pentene, 
1-bromo-* 


—,2-bromo-*..... 


—,3-bromo-* 


—,4-bromo-*..... 


—,5-bromo-*..... 


1-Pentene, 


2-chloro-* 
—,3-chloro-* 


—,4-chloro-* 
—,5-chloro-* 


2-Pentene, 
1-chloro-* 


—,2-chloro-*..... 


—,3-chloro-*..... 


—,4-chloro-*..... 


—,5-chloro-*..... 


—,3-chloro-2,4- 
dimethyl-* 


1-Pentene, 
2-chloro-3-ethyl- 
3-methyl-* 


—,3-chloro- 
2-methyl-* 


2-Pentene, 
5-chloro- 
2-methyl-* 


1-Pentene, 
decafluoro-* 


2-Pentene,2 
2,5-dichloro-* 


1-Pentene, 





p401 


p402 


p403 


p404 


p405 
p406 
p407 


p408 


p409 


2,3-dimethyl-* 
—,2,4-dimethyl-* 
—,3,3-dimethyl-* 
—,4,4-dimethyl-* 
2-Pentene, 

2,3-dimethyl-* 
—,2,4-dimethyl-* 
—,3,4-dimethyl-* 


—,4,4-dimethyl-* 


1-Pentene, 
2-ethyl-* 





2-Pentene, 
3-ethyl-* 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
ee 0@—_0_0000OO30 LLL 


Synonyms and Formula 


CH3sCH2CHBrCH:C He 
CH3CH2CH:CHCH2Br 


CH:CH2CH:CBrCHs........ 
CHsCH2CBr:CHCHs........ 
CH:CHBrCH:CHCHa....... 


BrCH2CH2CH:CHCHs 
CHsCH2CH2CCl:CH2 


CHsCH2CHCICH:CH2 


CHsCHCICH2CH:CH2 
CIC H2CH2CH2CH:CH2 


CHsCH2CH:CHCH:2Cl 


CHsCH2CH:CCICHs 


CHsCH2CCl:CHCHs 


Piperylene hydrochloride. 
CHsCHCICH2:CHCHs 


ClCH2CH:CH:CHCH3...... 


(CHs)2CHCC1:C(CHs)2 


(C2Hs)2C(CHs)CCI:CHz..... . 


CHsCH2CHCIC(CHs):CH2.. . 


CICH2CH2CH:C(CHa)2...... 


Perfluoropentene. 
F3sCCF2CF2CF:CF2 


CICH2CH2CH:CCICHs 


CHsCH2CH(CHs)C(CHs) :CH2 


(CHs)2CHCH2C(CHs):CH2... 


CHsCH2C(CHs)2CH:CH2. ... 


Vinylneopentane. 
(CHa)aCCH2CH:CH2 


CHsCH2C (CHs):C(CHa). . 


(CHs)2»CHCH:C(CHs)2 


(CH3)2CHC(CHs3):CHCHs. 


(CHs)sCCH:CHCHi......... 


3-Vinylhexane. 
CHsCH2CH2C(C2Hs)C:CH2 


(C2Hs)2C:CHCHs 








For explanations, symbols and abbreviations see beginning of table. 
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pet Ge a eee Pees el fa bey 





Crystalline 
é bp. 5 
mi form, color and or a : Density np 
Ve specific rotation 
=| 
T4OF0A EMBED oe 58 ool leceaeaae 30.5% 1.2417; |1.46262 
OVA ee. Mea ||" earn rae 123-4 1.2545 |1.473120 
3525 
19:04 | BO 5 ots Alle wer cccrstet 110.57 |1.277, |1.458020 
140104 PRM ot aang canter 115.27 |1.2733,  |1.4628% 
129: 04llee eames eae ener 116.7-9.2d]1.2312% |1.4752% 
228 
149104] tees eae allies ape ot 121.76  |1.27157 |1.469520 
104268 laa ance cs ele cts ee 95-7 O:8725" 7). come. « 
LOSIBS bret Pecar cece ase ve ace 93-4 0.8978, |1.425420 
LOLS Peer ete nee scl epeote toe 97-100 0.9345 /1.41715 
IY CS ie I rer | eee 103.5—4.5773 1.429720 
G0 laetane 
1S a ae .|109.5 0.908,  |1.435222 
62148 
1O4S:58| Eek Vac eceeee oe 95-7 0.903% | 1.421% 
45130 
TOL 5S at. PAA sco 5c 33 90-2781 =| 1.42377 |9,912539 
HOY CSA 9a le a nite | deer | 103 0.90043, |1.432220 
18-2012 
104255 Renee eee .|107.0—.6755|0.9043, |1.43102 
EP AGE as  ieea| eee Pa 118-200 10!05135 ||. 2.. eee 
1AGLOG lS tices etre a delta ee Stee 147743 0.91477 |1.445025 
5320 
C1861 mNE Te oe aos APS te oe iDaeet eee 1.44222 
128.61 ee ee eee ee .|132-3758 [0.92657 |1.4419% 
250104 ome ees | eae 29-3070 |... 
NSOLOBIE eee xc Renee oe 40-18 HO ot Dea 
HSI Ole aes wore OP ae 84.1-.3 |0.70547 |1.40222 
OR AG acral Gh eae oe 80.9-1.3 |0.69377 |1.39702 
vB) eet Peed ee 3 eek ee 76.9 0.69617 |1.399120 
O8:1Olvectys onan aos —136.5 172.49 0.68277 |1.39192 
08:19 tant v. weet eves cc ae 91-3 0.71907 {1.41422 
CRIS) [Pa aes TD 2 ae ee 82.4.8 0.6954" |1.40142 
DSTO | tc waar Scere Se 86.2—.4  |0.71267 |1.4052% 
O80 9 |kctaurthcicaberantall restorers 76.0—.1  |0.6881% |1.39862 
SEC] oes Mme cl See ere re: 93.9-4.3 [0.7079 |........ 
O80): eee Reelin 94.8-.9  |0.71727 |1.4120% 
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Solubility 
eth| ace} bz poe 
solvents 
chl v 
WS cota Ue te tei finn nt ato atin tarane 
vis 
ae cave -|chl v 
= 
WES Woneinoaercatccse 
xyl v* 
-|xyl v4 
WV ><a ecectereins 
Vv chl v 
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Vv -|chl v 
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chl s 
° .|dil sulf v 
os 8 
1 Set ee g aerate 
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BL, 183 
B12, 185 
B13, 784 
B13, 784 


Bl, 784 


B13, 784 
B®, 774 


-|B12, 182 


B18, 774 


BI’, 184 


B12, 185 


B12, 185 


B13, 782 


B1’, 782 


BI, 221 


B13, 847 


B15, 809 


-|B15, 810 


BL, 832 





BL, 199 


No. 


SS SSS SS SSS eee 


p413 


p4l4 
p415 
p416 


p417 
p418 


p4i9 


p420 


p421 


p422 


p423 


p424 


p425 


p426 


p428 


p429 


p430 


p431 


p432 





For explanations, symbols and abbreviations see beginning of table. 


Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 





1-Pentene 


1-Pentene, 
2-methyl-* 


—,3-methyl-*.... 


—,4-methyl-*.... 


2-Pentene, 
2-methyl-* 


—,3-methyl-(cis)* 


—,—(trans)* 


—,4-methyl-(cis)* 


—,—(trans)* 


1-Pentene, 
nonafluoro-2- 
trifluoromethyl-* 


— ,2,4,4- 
trimethyl-* 





2-Pentene, 2,4,4- 
trimethyl-* 


2-Pentenedioic 
acid, diethyl 
ester (trans) * 


—,3-methyl, 
monoethyl mono- 
methyl ester* 


4-Pentenoic acid* 


—, nitrile 


—,2-acetyl-, 
ethyl ester 

—,2,2-diethyl-, 
amide 


2-Pentenoic acid, 
4-hydroxy-, 
lactone* 


3-Penteneoic acid, 
2-hydroxy-, 
nitrile (cis) 


—~,4-hydroxy-, 
lactone* 


2-Pentenoic acid, 
4-methyl-* 


1-Penten-3-ol*. .. 





4-Penten-l-ol*... 


3-methyl-glutaconate. 


Allylacetic acid. 
CH2:CHCH2C H2CO2H 


Allylacetonitrile. 
Allylmethyl cyanide. 
CH2:CHCH2CH2CN 


Ethyl allylacetoacetate. 


Novonal. 
CH2:CHCH2C(C2Hs)2CON H2 


8-Angelica lactone. 
Al-Angelica lactone. 


cal Jo 


Angelactinonitrile. cis- 
Crotonaldehyde 
cyanohydrin. 
CH:CH:CHCHOHCN 





y-Angelica lactone. 
A?-Angelica lactone. 





curl Joo 


Isobutylideneacetic acid. 
a-Isohexenic acid. 
(CHs)2CHCH:CHCO2H 


Ethyl vinyl carbinol. 
CH2:CHCHOHCH:CH: 


CH2:CHCH2CH2CH20H 











C2Hs02CC H2C (CH:s):CHCO2CH: 


CH2:CHCH2CH(COCHs)CO2C2Hs 


Crystalline 
form, color and 


Mol. 
wt. 


specific rotation 





CHsCH2CH2C(CHs):CHe....} 84.16]..........0005 

CHaCaC (CH) CH::CHat «22 }) 84.16). ccc ccc cccees 

1-Isohexene. 1 |e ee 
(CHs)2eCHCH2CH:CH2 

CHsCH2CH:C(CHa)2........ BE EG ea eid wiv seca 

CH:CH:C(CHs):CHCHs.....| 84.16]...........00. 

CH:CH:C(CHs):CHCHs.....| 84.16]. ...........05 

2-Isohexene. (CRUG Riis Bokaro 
(CHs)»>CHCH:CHCHs 

(CHs)»>PCHCH:CHCHs....... BA AGI ee c anhnaicsaters 

Perfluoro-2-methylpentene. (300.06].............. 
F3C(CF2)2(CFs)C:CF2 

Diisobutylene. Hh bE? | Oi Enh oe 
(CHs)sCCH2C(CHs) :CH2 

Diisobutylene. Peo i csatevatica ais Ses 
(CHs)sCCH:C(CHs)2 

Ethyl glutaconate. PSC DUAR cs 9 ch wd 
C2HsO2CC H2CH :CHCO2C2Hs 

Ethyl methyl TSG OU er aciacns cones 


100.12 


81.12 


170.21 


wh pw, cr (eth- 
peth) 


155.24 


98.10 





97.12 


98.10 


114.15 


86.13 


86.13 























































Ref. 


BL, 193 


- |B, 194 


Bl’, 194 


-|B1, 194 


Bl, 194 


BL, 849 


B15, 848 


B22, 649 


B2, 778 


B22, 399 


B2, 426 


B3, 738 


B22, 418 


B172, 297 


B3?, 156 


B17?2, 297 


B22, 406 


BL, 482 


olubility 
pies Me Density np 
other 
w | al Jeth|ace| bz 

solvents 
=185:76) |G1.=25 WulOLOS1 74 8021500 eer |esclliomeal essere ne 
Bee er Nee 53.6-4 [0.67004 |1.383520 see, i oe 
= T5168 |S8c6-29" N0:0846, (1eS82520 alle acl bor'lbreine-|lbeeesareter 
—134.75 |67.2-.5 0.69044 |1.4005% | i | 8 |...]...]...]........5- 
pee ane. 65.7-6.2 |0.6940, |1.399470 | i | s 
—134.84 |67.6-8.2 |0.6956, |1.4002% | i] a]...|...]...|.......... 
—134.43 |57.7-8.5 |0.6709% |1.388520 | i | s 
iets eee 54.2-5.2 |0.67027 |1.388120 Rh tee 
NAAR See | 60 Ren eee ee Beng til 
—93 101.44 0.71504 |1.4112% | i jlig s 
—106.33 |112.3 0.7195, |1.4135% | i lig v 
aes AH 12512 1.0540, |1.44662 |...] 8 | s tytn 
ae ree 1181 Ae oe 8 6X | neers 8 anes poem > 
<-18 [187-9 0198437 11.43407-5llec did lava le ven| es || eee ete ee 
en eT 140 1180319) |... wavateldayllconleo Sareea 
Sencar: 211-28d 0.98987 |1.438818 | i | © | © Sra the 
75-6 155 CHGS) oc a2 luttateee BUEN 0 cal eee 
<aike |i uae! Weaceeanc CAE a ESC Alecal cnt oc wen 

ggis 

Bs ea 13970 0.9675, |1.44602 | s | 3 |s s |chls 

CS82i 

ligi 
18 éd NORA alee st|s|s |CS2 s 
35 204-8 0.9529, |1.44892 Alec Aetal cece Riese 

115-62 

Le ae 114-6 0.8395, |1.4183% | 5 | 0 | « Baton en et 
Set sets TES HORE [he aeeenallesaanlanalts os oe Sup aes 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





p434 


p435 


Name 


4-Penten-2-ol 
4-Penten-2-ol*. . 


3-Penten-2-ol, 
2-methyl-* 


4-Penten-2-ol, 
2-methyl-* 


3-Penten-2-one*.. 


1-Penten-3-one, 
5,5-dimethyl- 
1-phenyl-* 

—,1(4-methoxy- 
phenyl)-* 


—,2-methyl-*.... 


—)4-methyl-*,... 


—,l-phenyl-*.... 
1-Penten-3-yne*.. 


1-Penten-4-yne*.. 





p450 


p451 


p452 


p453 


p454 


p455 


p456 


p457 





p458 


3-Pentene-l-yne, 


3-ethyl-* 


1-Pentene-3-yne,|CH2:C(CHs)C:CCH3........ 


2-methyl-* 


1-Pentene-l-yne, 


3-methyl- 


Pentobarbital... 


1-Pentyne*...... 


2-Pentyne*....... 


1-Pentyne, 
3-chloro- 
3-ethyl-* 


—,3-chloro- 
3-methyl-* 


2-Pentyne, 
4-chloro- 
4-methyl-* 


1-Pentyne, 
4,4-dimethyl-* 


2-Pentyne, 
4,4-dimethyl-* 


1-Pentyne, 
3-ethyl-* 


—,l-ethyl- 
3-methyl-* 


1-Pentyne, 
4-methyl-* 


2-Pentyne, 
4-methyl-* 


2-Pentynoic acid*.|Ethylpropiolic acid. 
CHsCH2C:CCO2H 


Synonyms and Formula 


.|Ally] methyl carbinol. 
CH2:CHCH2CHOHCHs 


Dimethyl propenyl carbinol. 
CHsCH:CHCOH (CHa): 


Dimethyl allyl carbinol. 
CH2:CHCH2COH(CHs)2 


Ethylideneacetone. Methyl 
propenyl ketone. 
CH3sCH:CHCOCHs 


Benzalpinacolone. 
CeHsCH :CHCOCH2CH(CHs) 


a-Methylanisalacetone. 


cmo—¢_Y—cu *CHCOCH2CH3 


Ethyl isopropeny] ketone. 
C2HsCOC(CHs) :CH2 


Mesityl oxide. 
(CHa)2C :CHCOCHs 


.|CeHsCH:CHCOC2Hs........ 
CH2:CHC:CCHs............ 


CH2:CHCH2C:CH 
CH:CH:C(C2Hs)C:CH....... 


CH:CH:C(CHs)C:CH 


.|see Barbituric acid, 
5-ethyl-5(2-pentyl)- 
. |n-Propylacetylene. 
CHsCH2CH2C:CH 


Ethylmethy] acetylene. 
CHsCH2C:CCHs 


(CHsCH2)2CCIC:CH 





CHsCH2CCl(CHs)C:CH 


Trimethylpropargyl chloride. 
CHaCCl(CHs)C:CCHs 


(CHs)sCCH2C:CH 


(CHs)sCC:CCHs............ 


(C2Hs)2CHC:CH............ 





(C2Hs)2C(CHs)C:CH........ 


(CHs)»>CHCH:2C:CH......... 


(CHs)2CHC:CCHs 





Mol. 
wt. 





86.13 


100.16 


100.16 


188.27 


ey 


190.24 


98.14 


98.14 


160.22 


66.10 


66.10 
94.16 


80.13 


80.13 


68.12 


68.12 


130.62 


116.59 


116.59 


96.17 


96.17 


96.17 


110.20 


82.15 


82.15 


98.10) 








Crystalline aa nee : 
form, color and °C °C Density| np 
specific rotation 

aan 

eee are ere remtene oeell ieaamececeraxerehe 115 0.8367, 1.422520 
Ne eA (Inka 4 oe 121.6277 |0.83437 |1.42952 
cae Ri a ean 5] Ot 117-9 — |0.8335% |1.430220 
Resa? oe CE eee 122 0.86247 |1.435020 
rey A has, nee 43 15426 0.95094 |1.55232 
eoloriess-lt ye: 1600 bane scsi > « » > 2 ae ee 
Sak Seen ee 69.5 118.5 0:85 60esi1| Sees 
, as Rea —59 130-1 0.8578, |1.44402 
If (lig) 38-9 14212 0.8697; |1.56845 
es An 7 0.col | 4 59.2 0.74017 |1.44962 
Meret aoc 41-2 0.777 |1.365322 
DOR Spee MRO Seek Rn A 96.5 0.78862 |1.4338% 
Sees AURA | | Oe ee 75-7 veces es «]1.400220 
Neate Sera reas || Seepoerie 67-9 neseass «(1.43320 
os SRR oye oe —90.0 {39.3 0.69097 |1.382725 
Rat Ret —101 55.5 0.71274 |1.4045" 
SOE Es evs Rete tases vice 73-61% — |0.92307 |1.4437"8 
ME ee crctte | 55180 0.9163; |1.4330% 
NARS Se Ree as | nee Ae 57-617 =|... ..... {1.414320 
Rens ORR are | Meret 73-5 0.71547 |1.40282 
SRS Ae Ag Peel | eer rae 82.9-3.0 |0.71767 |1.407120 
Re PS oe | oe ae eee 87-8.5 |0.7246% |1.4043% 
ET CRE eA | Pr cee eRe 7 98-1008 |0.73607 |1.410220 
eR eS —105.1 |61.1-2 0.7092" |........ 
isnot dorcel meee 72.0-.5 |0.716, 1.4078" 
(peth) 50 12210 0.978% | 1.46192 























Solubility 














other 
w 
solvents 
AV || OO epPSOO%|[ o..'||s-cko'| Beerete ret etna 
Bra] Toomd Foot. sae come recreren erect 
Di Maraver taeetal & cefel| satel evaceeta tse oeaet 
Beil vcidts ciel exot-l eetell eee meee 
5} 8 s |chls 
A Sitlcon le sill ecapil|> ister oe 
re OR tam) gens! Naeea! tens (aaa amare ~ 
Fa (3 Lt Fe | ai | Ae ave 
Ch Wil ow pon ere ce 
1 ig | REY (RI) PES Syren 
1 7 COT) < dh yuai las eee ecaiaie es 
Be sal celltaadas Sean 
ig ss ee 
igh eRe ECE te 
i B Al cintl's cecil creeesteeriatete 
V ls ctes Rach: asl eeeeee 



























Bl, 443 


BL’, 486 


Bl, 445 


BL, 791 


BL, 793 


B72, 298 


Bl, 250 


BL, 110 


BL, 1002 


B1°, 1002 


B2, 481 





For explanations, symbols and abbreviations see beginning of table. 
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No. 


p467 


p468 
p469 


p470 
p471 


p472 
p473 


p474 


p475 


p476 


p477 
p478 


p479 


p480 


p481 


























Mol Crystalline 
Name Synonyms and Formula aa; | form, color and 
* Ispecific rotation 
4-Pentynoic acid 
4-Pentynoic acid*.|Ethynylpropionic acid. RM oer coh care nreen 

HC:CCH2CH2CO:H 
1-Pentyn-3-ol, Ethynyl methyl isopropyl 11h 138i i Res | a a 

3,4-dimethyl-* carbinoi. 

(CHs)2eCHCOH(CHs)C:CH 
—,3-methyl-*. .. .|CHsCH2xCOH(CHs)C:CH....| 98.14].............. 
Reonoll. 22s: see Acetophenone, 

2-hydroxy-4-methoxy- 

Peracetic acid... .|see Acetic acid, per- 

Perbenzoic acid. .|see Benzoic acid, per- 

Perchloric acid, (Ethyl perchlorate*. [be EL Trae Sea ee 
ethyl ester* CH;:CH20C10; 

—,methy] ester*.. .| Methyl perchlorate*. DA ABI cab neice 

CH:s0C10s 
—,trichloromethyl |Trichloromethyl perchlorate*.|/217.83].............. 

ester* Cl:COCI1O: 
Pereirine......... GiphaN2O s... Giese es oh 296.40|pa ye amorph 
pw, [a]+137.5 
(al) 
Perimidine....... Perinaphthimineazole. 168.20) gr 
‘a x 
€ \Y—n 
\ 
—nNH 
Peroxide, acetyl |CsHsCOOOCOCHs.......... 180.15|wh nd (lig) 
benzoyl 
—,diacetyl....... Acetyl peroxide. 118.09|/nd (eth), lf 
CH:sCOOOCOCH: 
—,dibenzoyl...... Benzoyl peroxide. 242.22\rh (eth), pr 
3 2 Ds 
4¢_Y—coooco— 4’ 

5 6 6555" 
—,—,3,3’-dinitro-.|CiusHsN2Os. See p469........- 332.23\nd (al) 
—,—,4,4’-dinitro-.|CuHsN2Os. See p469......... 332.23]ye cr (ace), nd 

(to) 
—,di(tert-butyl).. . |(CHs)sCOOC(CHs)s.......-. WAG 5222) rere Bee ier rrr 
—,dododecanoyl-.|Alperox c. Lauroyl peroxide. |398.61)wh pl 

CH:(CH2)10COOOCO(CH2)10C Hs 
—,diethyl........ Ethyl peroxide. QO U2 9. Basie (S: seyshedenstih 

C2HsOOC2Hs 
—,dimethyl, Perfluorodimethyl 170.02). tsar - -\+ - ght 

hexafluoro- peroxide. Fs COOCF: 
—,di(1- CwH?COOOCOCnHF Beka sa 342.35|yesh pr (chl, 
naphthoy]l) ace, eth) 
—,disuccinyl..... (HO2zCCH2CH2CO)202....... 234.16|cr pw 
Perseitol......... a Mannoheptitol. Perseite.  |212.20)nd, [a] +4.53 
‘ H OH OH 
HOCH2C—C—C—C—CH (0H) CH20H 
OH OHH H 
Perylene......... S17 nce. 6 252.31|gold ye pl 
C 4 bz, aa) 
9? \—?C 4 (bz, 
10 — 3 

i OD a Ow I 

3-Perylene- CnHi2O2. See n479.......... 296.13]og br nd 
carboxylic acid (PhNO2) 
Pet 2. APs ica see Pentaerythritol, 

tetranitrate 
Peucedanin...... OF 6 ° CH(CHa)2 258.26|/yesh (eth) 

~ ON 7 "4 

one 
es S ay 
OCHs 





m.p. 
°C 


222 








40-1 


30 


106-8 


139-40d 
156d 


—40 
49 


=—70, 


273-4 


330 


109 











b.p. 


0G) Density 


np 


10217 


133 1.4591 


120-1 
617 


0.8665, |1.4318% 








85-100 
exp 
130” 

6321 





exp 








350-400 
sub 





276-8117 

















8 8 
d|o 
dj 
d 
LPN: 
1 8 
djd 
5/8 
6 | 6 
ba ars ( 
dn A scaaitls 
6 C) 
Ay lta <i5fl8 
8 
8 8 
s | 6 
gh 
i ri) 
5 | sh 








eth 






































Solubility 
Ref. 
other 
ace! bz 
solvents 
B2, 481 
pdaae ete hs Bl, 506 
seveese |BL, 506 
bz; Bl expe [Bless 
CCh 
oO iy weet atl etd © 
sas Mabahete caters B231, 53 
.|chl s B92, 157 
oils s 
2 oe NaOH d_ |B2?, 174 
CCh v 
s |s |MeOH 6 |B92, 157 
C&: s 
v |v |AcOEt s* |B92, 252 
AcOEt s* |B92, 270 
to s* 
i) octane oo |... -... 
oiliche aoe ele B18, 1313 
Bi<l[le) Ste aqKOM in |... 
s | s |chls E12B, 
3989 
Velie bo (6) 2016 fee eallboceausD 
Riek aVerneat eam Bl, 548 
vs |chlv B52, 655 
.|sulf s El4s, 
(vt, red 743 
fir) os s 
(gr fir) 
6 |chl v B192, 228 














For explanations, symbols and abbreviations see beginning of table. 
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‘ Solubility 
Mol Crystalline BH Be 
No. Name Synonyms and Formula ae “| form, color and an an Density np Ref. 
* |specific rotation bs other 
solvents 
a-Phellandrene | 
p482 |a-Phellandrene. . . |5-Isopropyl-2-methyl- 136.28|[a]p 4-44.41  |.......-- 175-6)  |O/ S463 ml Tc47720e alle mand sel tec eel eee B5, 129 
1,3-cyclohexadiene* 
CioHie 
p483 |8-Phellandrene.. . |3-Isopropyl-6-methylene- 136.23|[a]+17.64 |......... 171-2 0.85207 LATEST ie |S A eyes si] oe oll |si=se/ oinreratener B5, 131 
cyclohexene*. 1(7),2-p- 
Menthadiene. 
CiwHis 
— |Phenacetin....... see Acetic acid, amide, 
N(4-ethoxyphenyl)- CHCls 
p4832|Phenaceturic acid| Glycine, N-(phenylacety!) 193.2 143 v 0) é B9,493 
— |Phenacyl alcohol. |see Acetophenone, 
a-hydroxy- 
— |Phenacyl bromide|see Acetophenone, 
a-bromo- 
— |Phenacyl chloride|see Acetophenone, 
a-chloro- 
p484 |Phenanthrene* 10 9 178.22|bl fir (in sol) 101 340 1.182 1.5973 i|s | 6]|...|.../CS26 B5, 667 
111 4 =\148 
Ny 
2k « Sy/ 
3 —4l2 13°56 
p485 |—,2-acetyl-* ..... CisHwO. See p484........... 220.27|(MeOH) £43 GOES 1 oe FORO eels wee eee We, ol RT |? (EPR PARES pc E13, 878 
p486 |—,3-acetyl-*...... CisHi2O. See p484........... 220.27|nd (MeOH) Yn Peter SAY sn Cepia ee oe i |...]...]...].../]MeOH v, |E13, 879 
chl 8 
p487 |—,9-acetyl-*...... CisHi20. See p484........... 220.27|bl fir nd WA—4.B aes ies craevew she wise aye. oalhe ns eeneerie ...| Vv | v j...|-..]MeOH s* |E13, 879 
(MeOH), 
If (al) 
p488 |—,2-amino-*..... 2-Phenanthrylamine. 193.25|It ye (lig) BSu. oe 0 Pao cas llektdetom ose eee te | We Ce [es (eee 5 E13, 819 
CuHuN. See p484 at 
p489 |—,3-amino-*..... 3-Phenanthrylamine. 193.25] (lig) PASC) phew eee ell Mebawa. ans ctcale seer eaptees $1 ¥ 1. tos). 7 eee E13, 820 
CuHuN. See p484 87-5(8) xyl 6 
p490 |—,9-amino- 9-Phenanthrylamine. 193.25|It ye cr (al) 137-8 pelt Menno a Se: | [Coc Aico oe sacl Val! Wels. we lebl sy E13, 819 
(a form) * CuHuN. See p484 
p491 |—,—(b form)*..... CuHuN. See p484........4.. 193.25|lt ye nd 104 ED |. | Sica Seem oes ws ol Val Clas) ¥ [oh vy E13, 819 
p492 |—,9-bromo-*.... . CuHoBr. See p484........... 257.14|pr (al) 63 >360 ft. 40081 eae i |-s.|_s |-..|...|CS2v B52, 583 
p493 |—,9,10-diamino-*|CuHi2Ne. See p484.......... 208.27 |lf LEG S| SEAS. ovis as SORE cave Bras Meee eh oh Seite hick. eens E13, 822 
p494 |—,9,10-dihydro-*.|CuHw. See p484............ 180.25|nd (MeOH) 34.5-5 168-9 1.07574 |........ ...| 8 | v |...]...]MeOH 6 , |E13, 794 
p495 |—,3,4-dihydroxy-*/3,4-Phenanthrenediol*. 210.23|colorless nd, #43 MESESIVETTERL.. oP I tele ee i fj) SOeay. | emctales E13, 846 
Morphol. CisHi0O2. See p484 dk in air 
p496 |—,3,4-di- Dimethylmorphol. 238.29)bt ye lf 43-4 208 SOs teas x =n BS (ec oo a ae (eee ee ses 5 
methoxy-* CisHusOr. See p484 
p497 |—,9,10-dimethyl-*/CisHu. See p484............ 206.29/lt red pr and nd/139 atts Vs... <The Me evithesalSeath. of 3 1eblte E13, 803 
(aa) aas 
p498 |—,9,10-diphenyl-*|CyseHis. See p484............ 330.43/nd (eth, bz) 235 BU. 2700 dias. 4c dae ee Il Se Wes Boece E13, 810 
p499 |—,1,2,3,4,5,6,7,8,9,|CuHw. See p484..........-.{190.33]....... 0. cc cca le ee eee ees 81-215 0.96747 1.510220 BR Abisvaiatl ace ell ds.x 5 Ome E13, 795 
10,11,12-dodeca- 
hydro-* 
p500 |—,9-ethyl-*...... CiHu. See p484..........6. 20690 |ca sania 61-2 199-200 {1.06034 |1.6582% | i | s |...|...]...].......... E13, 799 
p501 |—,1,2,3,4,11,12- CuHie. See p4845...-.. 050 ee ee ei reminiealertt ere all aierereleteuate- 125-625 [. eee 1.58105 Beit rst orci en ois HORS E13, 799 
hexahydro-* 
p502 |—,1-hydroxy-*....|1-Phenanthrol*. 194.24/nd (peth, bz- PBT Becta ee Falls dara alters tiae ¢ordl's1s eb este easel are g  SOLE E13, 839 
CuHwO. See p484 lig) 
p503 |—,2-hydroxy-*....|2-Phenanthrol*. 184-24 ipl If Keth) Ue) UGS. pitas alg beac el Seiten OO) eee | Pep (es eT ee B6, 704 
CuHwO. See p484 
p504 |—,3-hydroxy-*. .. ./3-Phenanthrol*. 194.24|nd (al, lig) DOORS Hag ivent vex weuaa. om len sae i| v/s |...] 8 jlig s* B6, 705 
CuHwO. See p484 sh 
p505 |—,9-hydroxy-*... .|9-Phenanthrol*. 194.24|nd (lig) BB BSS Sreko wares meitiectiers ~s ew rca dh Sol EE aoa) een E13, 831 
CuHwO. See p484 lig i 
p505!| —,7-isopropyl- Retene. CisHis. See p484.... . 234.34/pl (al) 100.5-1 [390 1085 | }.aaeee 8 | eh ee ee s |CS:s B5, 683 
1-methyl-* lig s 
p506 |—,l-methyl-*. .. .|CisHiz. See p484............ 192.26)If, pl (al) et SOR ee | [BL aoe ay Vey Ne Meee ted (ten eee eee el fie | (pened (eae Sc Ro ects Stet E13, 798 
p507 |—,3-methyl-*... .|CisHiz. See p484............ 192.26|pr Le a ears |e (ee cea ashes ...{08 8 B5, 1667 
p508 |—,4,5-dimethyl-*.|CisHio. See p484............ 190.25] (al) iG OT Fes 3 Beer, Skea lee Bey oi fee ae eS Swletaahetael's .-< .../PhNO2s |E14, 309 
p509 |—,9-nitro-*...... CuHoNO:z. See p484......... 223.23\ye nd (al) R1G=7 (high desrtiartSiiie: \cantaleite ass Pere et oie ae .../sulf s (red)}E13, 817 
MeOH s 
p510 |—,1,2,3,4,5,6,7,8- |CuHis. See p484............ LEGO ations ele cee 16.7 295 1.026, 1.67018 | i]. ole. |e. s |CS:s E13, 795 
octahydro-* _ 16915 aas 
































For explanations, symbols and abbreviations see beginning of table. 
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lll lh SS Lae 


p525 


p526 


p529 


p530 


p531 


p532 





Name 


Phenanthrene 


—,1,2,3,4,9,10,11, 
12-octahydro- 
(cis)* 

—,—(trans)* 


—,tetra- 
decahydro-* 


—,1,2,3,4-tetra- 
hydro-* 
—,1,3,4,5-tri- 
hydroxy-* 
1-Phenanthrene- 
carboxylic acid* 
2-Phenanthrene- 
carboxylic acid* 
PS MIGTMO. .. wiv ac a cs 
3-Phenanthrene- 
carboxylic acid* 


9-Phenanthrene- 
carboxylic acid* 


2-Phenanthrene- 
sulfonic acid* 


3-Phenanthrene- 
sulfonic acid* 


9-Phenanthrene- 
sulfonic acid* 


Phenanthridine. . 


—,9-hydroxy-...... 
Phenanthrol*.... 


1,5-Phenan- 
throline 


1,8-Phenan- 
throline 


4,5-Phenan- 
throline 


1,5-Phenan- 
throline, 9-nitro 



























































Mol Crystalline bes b Solubility 
Synonyms and Formula ort form, color and i mae Density mn -— Ref. 
* |specific rotation other 
w | al jeth|ace} bz 
solvents 
i sl | ee 4 Il | 
CuHus. See p484........6. VSB ISO Meee he elites cte ss 88-9001 |1,0072%° 1.5549" | i Bi eet ce anh E13, 795 
CwHis. See p484.......... 186.30|nd ae We ataraveperavanalllareee oven aran'e 1.552821 i Bees ee ieeer ee E13, 795 
Perhydrophenanthrene. TCP AG TA aie ACE ae | ene 86-92 0.9447¢ {1.50112 | i 08 8 E13, 796 
CuwHos. See p484 
Tetranthrene. 182.27|If (MeOH) 33-4 AF SUM ER cen ware 1.06017 | i | s PUA tessccoci E13, 794 
CuHu. See p484 
3,4,5-Phenanthrenetriol*. 226.23/lf or pl (w) NAS ee) Sal s.cccatn tall iiss orev arate huneresa ice ijvj|s chl s E13, 861 
CuHwO0s 
1-Phenanthroic acid. 222.25/nd (al) PRB By ole carane: chemin ian seers ace alle ce eases) se Bulbs vale arelcommbataramte E13, 953 
CisHiO2. See p484 
2-Phenanthroic acid. 222.25) (aa) PAS RoE MBPS fees cil euaeenoerenel once are 8 aas E13, 953 
CisHiO2. See p484 
CisHoN. See p484......... 203.27) (bz-lig) OB see Wet cakes: Sy nie ae nck Vv os Vv B9, 706 
3-Phenanthroic acid. 222.25|/nd IO a ity wraiths sasacalcrpiast er e}ealfisce ecsia: shat Ci Ne) |e (eer IPs ee E13, 954 
CisHiwO02. See p484 
CisHoN. See p484......... 203.27|nd (abs al) OD re TE | coats aoa cied| yrs sfe.'7 se [sawelpeys yeaah oa BO lke ers lous (OS uN, B9, 706 
9-Phenanthroic acid. 222.25\nd (aa), lf (sub)}250—2 SUD: shaw Wilkst Siren wt cee CS POR a Oh bad BT [ER Pee cas E13, 955 
CisHi0O2. See p484 
CisHoN. See p484......... 203.27/nd (al) OS. Fiercest yailemran arate bases achat Pit. wl etch eared) ag B9, 707 
CusHw038. See p484....... 258.30] (bz) Cae 1502 inca camara lateiveid| aeocaen ten viv vi |to 8 E13, 995 
CusHwO0sS. See p484....... 25S-BOlLT (bz)s, Cae Le SSHO) pe lpeascusnst oeroued| naps: sow ssleust| sonyracavecte age 8 By cooeaecmren B13, 995 
(+2w) 
120-1 
(+1w) 
175-7 
(anh) 
CusHiwOsS. See p484....... 258.30)\lf or nd (bz), BBG MIN oo oe ant ied atcte lls col peat s|38 6 jaas B13, 996 
(+2w) (+2w) sh 
174 
(anh) 
9-Azaphenanthrene. 179.22\nd (al) 106 SOO! age Maa. o a acer lines fosters ie Wally v |chl v B20, 466 
3,4-Benzoquinoline. C8: v 
10 
8 1 
ee \2 
6 S 43 
5 9 4 
9-Phenanthridone. 195.21/(al), nd (sub) 293-4 UE PP) isavericks, «abel tevcptatenry oma DNOwl Teale a | artes PhNO:zs* |B212, 79 
CizHsNO. See p526 sh con sulf s 
see Phenanthrene, 
hydroxy-* 
1,5-Diazaphenanthrene*. 180.20/pl (anh), nd 78-8.5 ee {3 0 TOM [ear eeeree 93 59] eee Sat Gy stilvl] 6 ral leona rire cient B23!, 61 
m-Phenanthroline. (w+2) (anh), 
9 10 65.5 
7 fo eu f/ Y 2 
= = 
6 5 43 
1,8-Diazaphenanthrene*. 180.20|/nd (w) 177 ow T0, «br aounicalaiontads s|v| 6 .|chl v B23!, 61 
p-Phenanthroline. va lig s* 
8 9_10 1 
N 
7 (f \—7 x 2 
Cue 4an3 
4,5-Diazaphenanthrene*. 180.20|/wh nd shy Bi nh Nemec ery an Pts EE been ene 5 3 A ee a ee PEE SE ee B23, 227 
o-Phenanthroline. 
9 10 
3 f= 1 
76 (/ eens // x 2 
= Nt 
65 43 
CiwHsN2.H20. See p530......]198.22}wh nd (w) Gi erase Sbaets lNicvetssu. ers elds ap atone Be. COM eS. Pages [euseihtearesstecetepaners B23?, 235 
gh 
CwH7N:02. See p528.........|225.08/nd (dil al) TGS peg INE | shacls ea sSehox Gl | Sheree ov eve-s/| 6 cose ccatbene sh} sh]...]...].../oss B232, 236 
6 





























For explanations, symbols and abbreviations see beginning of table. 


C-465 
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& Fi Solubility 
rystalline 
No. Name Synonyms and Formula me form, color and eae ae Density np ig rail ae Ref. 
WwW": Ispecific rotation Prilltal lechlaest be other 
se we cme eat 
9,10-Phenanthroquinone 
p533 |9,10-Phenan- 9,10,Phenanthrenequinone*. |208.20/og nd 207 360 1.405, Cyr arte Ch let yal leat deal ie dene hence baO as aic-8 3 E13, 910 
throquinone 
Ne 
: 2 
hey gy} 
Cie ay) 
p534 |—,2-bromo-*..... CuH7BrO2. See p533......... PL UGIG RI | | A ea De ey len aceon Warren), sot B |= eiltoel|s se SUS Cem) mies oo’ 
p535 |—,3-bromo-*.... .|CwH7BrO2. See p533........ .|287.13|nd (aa) 268-01 Gil SOs ANSE 2 ki vey mote Beech =o petal fas E13, 925 
(dk br) 
PhNO: 8 
p536 |—,2-chloro-*.... .|CiyH7ClO2. See DOSS. wpe ct 242.67 ye-red nd (aay (252=3 ncn eee ee cara etre eee ee i |= eo VSP eae fren es - ) E13, 924 
gr-br 
p537 |—,3-chloro-*..... CuHrClO2. See p533.........|242.67|og-ye nd (aa) |264-5 =|... .---- [eee eee e[eeeeeeee ie eee Se. eeaats E13, 925 
p538 |—,1,2-dihydroxy-*|C\HsOs. See p533........... 240.20|dk nd (ace) EMMY (Par Sete (2t Acres eee eacack 6|v...| v|...Jalkaav |E13, 940 
p539 |—,2,5-dihydroxy-*/C\4HsOx. See p5383........... 240520\die red nd (Cw)yi400d | Uleaertaatee (tgs ertlloe eeer ...[...[...]...]... alk, sulfs |E13, 941 
p540 |—,2,7-dihydroxy-*|C\,HsO1 See p533...........|240.20!dk red nd SAGO dies temo o:s.e.0illgc eee ....s | 6] 8s | 6 |NaOHs |E13,941 
p541 |—,4,5-dihydroxy-*|CiHsOs. See p533........... 240.20|dk red (al), 5400 Ome eaS - oo 8 TAPE Ss, = See B8?, 508 
nd (w) 
p542 |—,2,5-dinitro-*.. .|CyHeN2Os. See p533......... 298.22\red ye pr (aa) |228  |-.------- ese (ee tn 3 Oa ae: clos a eee E13, 929 
p543 |—,2,7-dinitro-*.. .|CisHeNoOs. See p533........ .|298.22]/gold ye nd CY a fay 5 eoctteege boston lees earl d brevneesbeen 22 SPE os )aaeaa. 6 E13, 929 
p544 |—,2-hydroxy-*. .. -|CisHsO3. See p533.........-. 224.22|br-red or bk-vt |283 cor |....-.--- aR (isonet: a ieee EY i ear Po E13, 937 
nd al-KOHs 
+ (bl) 
p545 |—,3-hydroxy-*....|C14HsO3. See p533...........|224.22|ye-red or red ndjca. 330d |...------|--+-++-+]eee ener s |g |...|...|...Jalk s (red) |E13, 937 
(aa, sub) AC20 s 
p546 |—,7-isopropyl- Retenoquinone. 264.31}og nd (al) 197 BIDE ae ec het ele poor ...| & 1] al...) s |CS2v B7, 819 
1-methyl-* CisHi6O2. See p533 
p547 |—,2-nitro-*....../CigHzNOus. See p533......... 253.20\ve lor ud (ABYIQHT 9 Jncaeste can|maece-esfeescncee Bre We ees eet ere Son com. E13, 927 
p548 |—,1,2,4-tri- CuHs0s.C2HsOH. See p533.. .|302.27|red (al+1) SM) bares bare AoSbersa ersarne < -+:] Vv |...[--.]-.. Jal, con | E13, 943 
hydroxy-*....... sulf, 
Py s, os 6 
p549 |—,2,3,4-tri- CuHsOs. See p533...........|256.20|red br pw 185d ae eae, eh A oe Pn i ees As Pel otic ace E13, 943 
hydroxy-* 
— |Phenanthryl-.. . .|see Phenanthrene, amino-* 
amine* 
p550 |Phenazine........ Azophenylene. ' |180.20]ye-red nd (aa) |171 SOO hasan i Viet e) a io tae a ie) (oleae (sito oan cc B23, 223 
9 sub 
ee pl 
7 7\7d2 
le 
5 i0 4 
p551 |—,9,10-dihydro-. . | Hydrazophenylene. 182.22\rh lf 212d yy Ged OM | (ae Reet | Eee ae) ee es fees I (Rees Li ee 
CrHiwN2 See p550 
p552 |—,1,4-dihydroxy-,|CiwHsN2O04. See p550........ .|244.20|purp (chl) RIOR Pa nism sian ae chile shvcg ee emis ITS Ass als fON), Gil elle laa: ahem 
di(N-oxide) con sulf s 
p553 |—,1-Hydroxy-....|Hemipiocyanine. 1-Phena- 196.20|ye nd (bz, dil |158 MLD eds aioe st SOR eee a epee 4. Adil alle. B232, 360 
zinol. CHsN20. See p550 MeOH), If sh con acs 
(dil MeOH) os V 
p554 |—,2-methyl-.....|/CisHioN2. See p550.......... 194.23/lt ye nd or pr {117 ES Mn (Se eer let sera Al viv ...|...j/chlv B232, 239 
— |Phenazinol.......|see Phenazine, hydroxy- lig 6 
— |Phenethyl alcohol|see Ethanol, 2-phenyl-* 
— |Phenethyl amine |see Ethane, l-amino-2- 
phenyl-* 
— |Phenethyl see Benzene, (chloro- 
chloride ethyl)-* 
— |Phenetidine..... see Aniline, ethoxy-* 
—|Phenetole........ see Benzene, ethoxy- 
— |Phenicin.......... see Biquinone, 3,3/- 
dihydroxy-5-5/-dimethyl- 
— |Phenobarbital....|see Barbituric acid, 5- 
ethyl-5-phenyl- 
—!Phenocoll........ see Glycine, amide, N’- 
ethoxyphenyl 
p555 |Phenol*..........|Carbolic acid. Benzenol*. QTM K. gov cheats anc lgt arate 43 182 1.07225 |1.55092 | s | s | v |...|...|chl, CS2s |B62, 116 
Hydroxybenzene*, (fr 41) 90.228 ooh B11, 285 
a 1.0710; 
6 2 
3 
4 
p556 |—,2-amino-*..... o Hydroxyaniline. 109.12|wh rh bipym ndj174 pub 163.1328. |... eset Via SVAN |B ..| 8% levees a0 ws B132, 164 
CsHiNO. See p555 












































For explanations, symbols and abbreviations see beginning of table. 
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OT a ee lA mem [a ac Va 
c ‘ Solubility 
Mol. rystalline an bs 
No. Name Synonyms and Formula oi form, color and °C om Density np Ref. 
* |specific rotation other 
w | al |eth|ace} bz 
solvents 
Phenol 
p557 |—,3-amino-*..... m-Hydroxyaniline. 109.12/pr (to) 123 aya Pe eet aecete en pecan eee Wl aval ave lite ai[ 0 alkige gd B132, 209 
C sHiNO. See p555 
p558 |—,—,hydro- Gy NO- A Bry See pbbhsros.|LOOO5 pew) Bes sssnslliae bp Rereiih caccv ccleaner’ Fis ea Sac ice |e oct acca oe Th Ich ioe hs 
bromide* 
p559 |—,—,hydro- CeH7NO.HCI. See p555...... 145.60|pr (w) 224 OM A oat are abst a tances BY AM alas cslt. vg eee etree B13, 403 
chloride* 220 MLR RRRE RA a Bitoccsss sts: ci| eee EN ia Ail 1.0 Ee B13, 403 
p560 |—,—,hydroiodide. .|CsH7NO.HI. See p555....... 237.00|pr BOO. L Likce amen sllwthene ed eves ltr wamnee BE [Ieee rts Ea reavcal Gace dace pe B13, 403 
p561 |—,4-amino-*..... p-Hydroxyaniline. 109.12}wh pl (w) 186 Rub PAR Gl akihl ss |e mae ee VR Wl iene ol Lh ORLY B132, 220 
CeHiNO. See p55 6 
p562 |—,2-amino-3- CeHeCINO. See p555........ 148.58)nd (aq ZAG gs, Neel cucn arepedetlltes shay ree spon lvaaintry acy. ee [a lered eacers| ford becual (aeyryon eee 25s he foe) 
chloro-* NaHSOs) 
p563 |—,2-amino-5- CeHeCINO. See p555........ $43.58ind (alipe (aq (P54 9 ndeSbeccilish ewes tlh cae ewe BERS Neuss O.als ae eee B13?2, 184 
chloro-* NaHSOs) 
p564 |—,3-amino-2- CsHeCINO. See p555........ VAS G8) Siok < suete 5 saat ezans SOaae Weer SMe dite ke scree heen eae eeu S| Bee bes steal ne en eee, 220) 
chloro-* ‘ 
p565 |—,4-amino-2- CeHeCINO. See p555........ 143/638 ind (all\-eth,, w)) | LOStem. Uae ccs lesto ses calles sae nn (S|) ela celles cellar: B132, 272 
chloro-* 
p566 |—,4-amino-3- CeHeCINO. See p555........ 143.58)/nd (dil GO vifem esas 5 lh ntecevawersee |ecatececontcea OP ;|) Bt [eS Ibete altace call canes eee B13?, 273 
chloro-* NaHS0Os) 
p567 |—,2-amino-4- CeHsCIN2Os. See p555 ....... 188.58/ye nd DUI MLS | 13 Bel |e Sea | Pee ae GOS 2 lee, ails elle | fet bers, B132, 196 
chloro-5-nitro-* (dk at 
200) 
p568 |—,2-amino-4- CoHsCIN2Os. See p555....... WES IGS Proce os chanc sctesaets DE iiiesrarasertov hues esd terepewterass rence ose estenare ies BP |) yr Nevaeh teed ayal|ta teresa ee B13?, 196 
chloro-6-nitro-* 
p569 |—,2-amino-6- CeHsCIN2Os. See p555....... 188.58/ye nd (w+1) GO: GEO BA ae OM et cevastrace hiiiac ener CAG | Ba es ail ke Part tod Gece ofc B132, 195 
chloro-4-nitro-* 
p570 |—,4-amino-2- CeHsCIN2O3. See p555....... ASS BSN ere ek secede sete be SOF) 9 Ricca sc sistovayl te teretoaerens mere cae ones S| se es Se seals cel esacters eee B13, 524 
chloro-6-nitro-* 
p571 |—,2-amino-3,5- CeHsBr2NO. See p555....... 266.95|nd (lig) Ap 8 cet Mchaicctetedteronst sis vars ul Rasa porto BT lh ae le, veil uery pes eve B13?, 187 
dibromo-* 
p572 |—,2-amino-4,6- |CsHsBroaNO. See p555........ 266.95|nd (dil al) OOl OO) cn reaevecellectretonescullocey orto 6 8 | 8 |.) 87 fehl's B132, 188 
dibromo-* 
p573 |—,4-amino-2,6- |CsHsBroNO. See p555........ 266.95|nd (al) MOQ) GA Halal ero teberatal lis eee TOT ST Be. silln otal eee ies <a ee ee) 
dibromo-* 
p574 |—,2-amino-3,5- [|CsHsClsNO. See p555........ 178.03|nd (bz, w) UB2—3: | |e RRP etoe eee leh anon |e erro cone ecole} SU Pvebai ieecs ct) ON Chara B13?, 185 
dichloro-* 
p575 |—,3-amino-4,6- (CeHsCleNO. See p555........ 178.03]ye br pr (w) BB AC. Me ie mal eons rey cxoravia| ton are toate Oe i|s|vf{vds |chls B13}, 135 
dichloro-* 
p576 |—,4-amino-2,5- |CeHsChNO. See p555........ 178.03) (bz) : A789 MER Be IE 2 er crec chet al eames d*|s | vi...|.../echliaav |B132,274 
dichloro-* alk s 
p577 |—,4-amino-2,6- |CsHsChNO. See p555........ 178.03|nd (w, bz) LOT rE BA RL AE ate ORV evallia. ll reae B132, 274 
dichloro-* i 
p578 |—,4-amino-3,5- |CeHsClNO. See p555........|178.03\nd (w, bz) P54 > Nerecadteeleirais.cte sae ee s |s|s |...|...]|CS: CCh s |B132, 276 
dichloro-* aa s 
p579 |—,2-amino-4,6- | Picramic acid. CeHsNaOs. 199.13|red 1 RS oe aes eral (An ee a (PR A Bees ys...| 8 lehl ds B13?, 196 
dinitro-* See p555 aas 
p580 |—,2-amino-3- CeHeN2Oz. See p555.........|154.12}red nd (w) 212 SU Kee alias bas cieticd| sccrememaezs AM eee oeeel sega loses ees B13!, 191 
nitro-* 
p581 |—,2-amino-4- CeHeN203. See p555......... 154.12/og pr (w+?) 80-90. bcc SRA eee cllnneerers 5/v]s]...| s*|MeOHs_ |B132,192 
nitro-* (+w) aas 
142-3 
(anh) 
p582 |—,2-amino-6- CeHeN203. See p555......... 154.12}red nd (al) 31h Us > a (Serre | ee bo tc? Pe 6/8 ]v...| v {chl v B13), 122 
nitro-* 
p583 |—,3-amino-4- CeHeN20z. See p555......... 154.12/og nd PSEC" ANGE SOO ace he Oe s&h} gs | vi...] v lehlv B13}, 136 
nitro-* 
p584 |—,4-amino-2- CeHeN20z. See p555......... 154 12 diered pl or nd tol 0 UN SOE Gendt e Be BA eS. 4G eles hee B132, 839 
nitro-* (w, al) 
p585 |—,4-amino-3- CeHeN20z. See p555......... 154.12}red pr (eth) TEAS AWM SES BOVEY. 5 Foc: foe orl bie oe Seis) seit... eehlis B131, 186 
nitro-* 
p586 |—,4(2-amino- CoHisNO. See p555.......... 151.20) (bz) D5 —Oi WO) |S ER Metts paces ail stereo ome SE NB ml erer loc. .:| 8 Ch] Geet bet | rechaete 
propyl)-* AcOEt 8 
—|—,anilino-....... see Amine, diphenyl, 
: hydroxy- 
p587 |—,2-benzylidene- |CisHuNO. See p555......... 197.24|lf (al) BF iescubeyR aad mers owes nd amen ...| d | vi }...] v Jeon sulfs |B131,112 
amino- 
p588 |—,2-benzyloxy-...|Pyrocatechol monobenzyl 2OOSQS| Eeciiccers tet cic Mee eae soe dwtens 173-418 DSe2 (A SS8 aes! es |x talleg S| eee. 
ether. CisHi2O2. See p555 
p589 |—,3-benzyloxy-. .|Resorcinol monobenzyl ether. |200.23| (CCl) 69.2 QOORE ME Dailies «1s. a hang ake Bia | Saohctirak Set at sil ePeecl | OGRE ED Blin) eoeete 
CisHw2O2. See p555 CCh s* 
p590 |—,4-benzyloxy-...|Hydroquinone monobenzyl _|200.23|pl (w) H29=5,5. \ees potaere hae ess a elec eee Sa a ay ec ee inc sar ete B6, 845 
ether. CisHi2O2. See p555 ve 
p591 |—,4[bis(2- N-p-Phenoldiethanolamine. |197.24|(w or dil 140), | RRRA BR I ea eco. lwo area Bi || Reeeilioesrell een <i | Pee CTS B13?2, 233 
hydroxyethyl) CioHisNOs. See p555 NazCOs) alk, 8 
amino]-* ; 


For explanations, symbols and abbreviations see beginning of table. pore 
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Mol Crystalline aap ree Gs aed 
No Name Synonyms and Formula cs ‘. form, color and oC a Density np aoe 21a) Selaeacncaall Ref. 
specific rotation wlltal let eeel be other 
solvents 
Phenol 
p592 |—,2-bromo-*..... CeHsBrOs See pObS. io. ae [10O-O2). 0 cineca cee 5.6 194-5 1.49247 ieee Ch fet id lee Ne eee fee B6!, 104 
p593 |—,3-bromo-*..... CeHsBrO. See p555.......... 173.02|lf 33 238.By LO MNES «+. «:<.- hie ewe So} Wil we. <|..tebls B6!, 105 
135-402 alk s 
p594 |—,4-bromo-*.....|CeHsBrO. See p555.......... 173.02|tetr 66.4 238 1:840% besee satu 8) wil wits)... (obhe B6!, 105 
p595 |—,3-bromo-5- CeHsBrClo. See p555........ 207.47|nd (peth) 70 DBO A iiccde. ove aval ee te eis sieve) Ba |\esave [teal] nie LO Op aS sOt ol Sr. 
chloro-* aas 
p596 |—,4-bromo-2- CeHiBrClo. See p555........ 207.47|nd (lig) 29-30 127-3012 1.61707 1.58592 |...| v | v | v | v jtov B62, 187 
chloro-* lig 6 
p597 |—,3-bromo-2,4- |CeHsBrN2Os. See p555....... 263.02|pa ye nd (w) 173: WG RE enivich wa eaheapiad ans Glee ails: ovals pis flea e hexane B62, 249 
dinitro-* 
p598 |—,3-bromo-2,6- |CesHsBrN2Os. See p555....... 263.02|nd (peth) MSE. UO eee seo dlitce ns ox ale oeamee tO) are eee, epee (ere i ae Se B62, 250 
dinitro-* 
p599 |—,4-bromo-2,6- /|CeHsBrN2Os. See p555....... 268. 02ipaive nd 'Gw), [FB « Wee scsaecallete vcawclaac cayane to} gil we [pal Wihekl a B62, 250 
dinitro-* nd (al),pr (aa) 5h lig 6 
p600 |—,5-bromo-2,4- {|CeHsBrNoOs. See p555....... 263.02|pr (al, eth) O28 ls Se adn sido bai cho aes Rites a) el Wile cal. seo B62, 249 
dinitro-* HNO: s 
p601 |—,6-bromo-2,4- |CsHsBrN2Os. See p555....... 263: 02 ine ye Lal), DE he ccc slat MASE G be san elses, oy aie iter ees & | sh] v}...| v jligs B62, 250 
dinitro-* (eth), colorless 
nd (w, al) 
p602 |—,2-bromo-3- CeHsBrNOs. See p555........ 218.02|pa ye nd (HCl) |147-8 sti. «P| Weck ace alneorren El ov wheels calcoee B6, 244 
nitro-* or lig 6 
p603 |—,2-bromo-4- CeHaBrNOs. See p555........ 2118/02] (Gow), Hd (obi T1S—4. |W ev. nice dire sere ho ated hereto meisinte ijvel viile-s ao fCCks B6?, 233 
nitro-* eth, dil al) chl s 
p604 |—,2-bromo-5- CeHsBrNOs. See p555........ 218.02|pa ye nd (w) 1k OE a) (Recerane iT) eet Seciees | loocieereeir Pre (As al fie Wee eres | ah B62, 233 
nitro-* : 
p605 |—,2-bromo-6- CeHiBrNOs. See p555........ SIS-O2inpaveme (oh, (66.8  beakiaadagsak wecanednmmaciede gil vy |... .). » Haneda B62, 233 
nitro-* al) 
p606 |—,3-bromo-2- CeHsBrNOs. See p555........ 218.02|ye (peth) ef Aen Perr ricy ME Se ne s3 | oF dss ahs sllere | B62, 232 
nitro-* (anh) 
35 (hyd) 
p607 |—,3-bromo-4- CelkBrNOs. See p55.........|218.02ipa ye nd (bz, [120-30 [an ecw nde se coc es|e cteeew ce .--|v]vi]...| s {lig s* B62, 234 
nitro-* peth) vA 
p608 |—,3-bromo-5- CeH«BrNOs. See p555....... .|218.02|(w) TAS fer had See IS & 2 o.com oe to ad es a i oS B62, 233 
nitro-* sh 
p609 |—,4-bromo-2- CeHiBrNOs. See p555........ 218-02ind, Ital) EZ nie?” ow y Whisk accel S55» anc d ies oe i|sj|vi...| v jehlv B62, 232 
nitro-* (eth) lig 6 
p610 |—,4-bromo-3- CeH«BrNOs. See p555........ 218.02|nd (w’) TATU cde eee oe on de ee ae Ce ey ors iP ee) (eo ee Oe B6, 244 
nitro-* i 
p611 |—,5-bromo-2- CeHaBrNOs. See p555........ '218.02\ye pr or nd Gighi42 = &./ lass dave SRT bw os eee dt ow AL CE Se ee ee B62, 233 
nitro-* 
p612 |—,2-butoxy-*..... Pyrocatechol monobutyl TOG S20 |e weiepeveratsrarsi0 sie Nd ates ooe ieee 231-4 RODGS |1L.SLIS eh, ot hoe a siale ws | wae ice Se os 
ether. CioHuO2. See p555 15989 
—|—,butyl-*........ see Benzene, butyl 
(hydroxy )-* 
p613 |—,2-chloro-*..... GgHiClOs Seeip5b5.52 2.02 ck 128/56 Seeee 8.7 175-6 1.241015 |1.5473@ | vy |...] 8 |...] v |........../B62, 170 
p614 |—,3-chloro-*.....|CeHsClO. See p555.......... 128.56|nd 32.8 213-6 1.268% |1.5565®, | 84 [og i) gs. |o..| Vi jecwcsnc ces B62, 172 
6 
p615 |—,4-chloro-*..... CeHsClO. See p555.......... 128.56/nd 43 219.75 1.2651% 1.5579 | s | v | vi...| v jalks B62, 174 
p616 |—,4-chloro-2,3- |CeHsClN2Os. See p555...... .|218.56|pr Py Me) Uitte. at Fae ee TF al | (Uo oe i nee ee, B62, 248 
dinitro-* 
p617 |—,2-chloro-2,6- CoHsaClN20s. See p555....... 218.56|pr or pl 205 | dower Py he a Bedesem, Os SAW Mullis. ]> ssh s B62, 248 
dinitro-* 
p618 |—,2-chloro-4- CeHsClNOs. See p555........ 173.56) wh nd (w, 50:94i|P1Osden te levwn alts ce sdaids as oa e|acs cece shi vi vi...| 6 |chlv B62, 228 
nitro-* al) 
p619 |—,2-chloro-5- CoHiClNOs. See p555.,......|173.56]ye nd (w), F21=2\ debi Gexbers ed ee oo ole aaeen BP oil Selo «| BAe amemoarie (ERO seo. 
nitro-* rosettes (bz) 
p620 |—,4-chloro-2- CoHiClNOs, See p555........ 173.56|ye mel (al) 2 MR RTO een ee Ie MR te Bi) WW hs.<]s + Obboy, B62, 266 
nitro-* yh 
p621 |—,5-chloro-2- CoHsCINOs. See p555........ 173.56|ye pr (w) S0.5-40 laube= bf listers aielllctemenuters Ol Fal BS ales sls ~ [ORS B62, 227 
nitro-* 
p622 |—,2,4-diamino-*., |CsHsN2O. See p555,......... 124.14 |If Pe-BOd || ieeh Shear ews ao 6] ers eee ---| 8 | 8] 8 |...Jchl dlig 6 |B132,308 
ac, alk s 
p623 |—,—,dihydro- CoHsN20.2HCI. See p555..... 197.07|nd FB0S400 5 |), c.s'ss GRR AE? ve Sleacenes vi| 6] 6 Sey. cee fe, B13?, 308 
chloride* 
p624 |—,2,5-diamino-*..|CeHsN20. See p555.......... 124.14/nd it nn INE ST om (soca Cone nee NA ie) ee (seg pees) ene ee B132, 312 
p625 |—,3,4-diamino-*..|CoHsN20. See p555.......... 1D4 Td A ee eaen T7O-96 | lhcccushee Meee lone eee ach obese ok crete B131, 210 
p626 |--,3,5-diamino-*..|CeHsN2O. See p555.......... 124.14/nd (chl) BBO) “| eee eis Soe lei ect Vv 5 Ay eres ee coe, oe B13, 567 
p627 |—,2,4-dibromo-* |CsHiBroO. See p555......... 251.92}nd (peth) 40 hy eae, ee ee 6/vivi...| v |CS:v B62, 188 
p628 |—,2,6-dibromo-* |CsHiBriO. See p555......... 251.92|nd (w) 56-7 1623, | parties) suv lg aed BE |v [iKi|ne [es s|- + ant vetoes [B6%, 189 
p629 |—,2,6-dibromo-4- |CsHsBrzNOs. See p555...... .|296.92|pa ye prorlf |145-6 he wy sO Re ae Ieee eo i |vA|vAl...] & |CS2 vA B62, 234 
nitro-* ' (al) hen 








For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline aie ay Solubility 
No. Name Synonyms and Formula oe form, color and oC oC Density np Ref. 
* Ispecific rotation other 
w | al |eth|ace} bz 
solvents 
——t = tt ie 
Phenol 
p630 |—,2,3-dichloro-*..|CsHiChO. See p555......... 163.01) (lig, bz) OT ge Ml a gers tetas | Khoa ayn 0 te ile sarate oo Bele -pail os Tet ee B6L, 102 
p631 |—,2,4-dichloro-*. .|CsHiChO. See p555........ ./163.01}hex nd (bz) 45 BOB HSM tsk vves es elliens creea ee 6|vjiv v |chl v B62, 178 
p632 |—,2,5-dichloro-*..|CsHiChO. See p555........ .|163.01}pr (bz) 59 DR ay mle lnc sinattlie a tataataty é\|viv aD ere, ae B62, 178 
p633 |—,2,6-dichloro-*..|CsHiCloO. See p555.........{163.01|nd (peth) 68-9 SLOSS Osta lc REeeertl neraen Vee dle lhe eas aaa B62, 179 
p634 |—,3,4-dichloro-*..|CsHaChO. See p555........ .|163.01}nd (peth) 68 DOr BISTy Uablie ice rs,sczvillons cialeMea A = ai Pa lel wal [aged pee ee B62, 179 
p635 |—,3,5-dichloro-*..|CsHiCloO. See p555......... 163.01|pr (peth) 68 BESO Whi cielile carne Ob OVE Wee g ellletse ere Bll aco Maa B62, 179 
122-48 
p637 |—,2,6-dichloro-4- |CsHsCleNOs. See p555....... 208.01\nd (w) xP —LOO! Wignisen wien TES 22') Meester sh | 84 | v 6 |chl v B62, 231 
nitro-* (125d) 6 
— |—diethyl-*......|see Benzene, diethyl- 
(hydroxy)-* 
p638 |—,3(diethyl- CirHiNO. See p555......... 165.23/rh bipym 78 POO=G. hte srt, ollicttiart grees s| s/s C82 8 B132, 212 
amino)-* (CS2-lig) 174-52 
p639 |—,2,4-diiodo-*....|CsHalsO. See p555.......... ./345.93]nd (w) 72-3 SAD: ROO Wc escrnsxccat an anie « ¥ shi viv 6 |chl 6 B62, 202 
6 
p640 |—,2,3-dimeth- Pyrogallol 1,2 dimethyl ether.|154.16].............. 65-70 ods UA eee cc hecece-edlest abe. ouese il seed ate tall Aneel ouch) | oar] are ee B6, 1081 
oxy-* CsHiwOs. See p555 124-517 
p641 |—,2,6-dimeth- Pyrogallol 1,3 dimethyl] ether.|!154.16/mel pr (w) 55-6 ZO 2c lee irech canton | eure orance ae 6 ||| 8: |i 7 aq alks B62, 1065 
oxy-* CsHiwOs. See p555 
p642 |\—,3,5-dimeth- Phloroglucinol dimethyl 154.16} (bz, lig) 36-8 LOS—LOO ail eh ecork ess cell 'o:-02 Seay 8 . |B62, 1078 
oxy-* ether. CsHi0Os. See p555 
— |—,dimethyl-*....|see Benzene, dimethyl- 
(hydroxy)-* 
p643 |—,3(dimethyl- CsHuNO. See p555..........|187.18}nd (lig) 87 265-897 Bel Eber cs 1.589528 | 6&| v | v | v |] v |C&ev B13?, 211 
amino)-* 152-315 
p644 |—,2,3-dinitro-*...|CsHiN20s. See p555......... 184.1l}ye nd (w) F444" Pad hehe yee re 1G S120" eee 5 | vil v to See es B6, 251 
p645 |—,2,4-dinitro-*...|CsHiN2Os. See p555......... LSA Sivexpiion Gy) AU5—G) leer eschsme| steers cous eylerctavepsyetss = 6/s|s 8 |chls B6, 251 
(111.6) sh 
p646 |—,2,5-dinitro-*.. .|CeHiN2Os. See p555......... 1841ivenmelipr'ornd: (108: fie ebay cus alliee «gn ie cil Aen cee 6 | 6) v 8 |MeOH 6 |B62, 244 
(dil al, w, lig) gh | yh yh 
p647 |—,2,6-dinitro-*...|CsHsNoOs. See p555......... LSA ipa ye rh nd orile|OS=e ww) M\ste Been SONS lacccsre cre-uil onsreesemteee sh | vi| v 8 |chls B6, 257 
6 
p648 |—,3,4-dinitro-*...|CsHiN2Os. See p555........ .|184.11}tel nd (w) 134 HG 2209 Uleetae see OC Sex oncl Tawctros labor ede raiaes anes B6, 257 
sh 
p649 |—,3,5-dinitro-*.. .|CsHsN2Os. See p555......... 184.11 ]lf 260th ane ene V7 OD seen sleeker eee.| | Teal fovctc 8 |chl slig 5 |B6, 258 
p650 |—,2-ethoxy-*.... . Pyrocatechol monoethyl SSG poste cede 29 Fi (i) 9 laa bo} Aerie ae LS ea mea 6" | 20 || 00 lie leacnsl| entero eee B6, 771 
ether. CsH1002. See p555 
p651 |—,3-ethoxy-*.....|Resorcinol monoethyl ether. /138.16).............. 66 ZAG HT eo weenie ved lk al By lectoeeerecit B6, 814 
CsHioO2. See p555 1175-5 
p652 |\—,4-ethoxy-*.... .| Hydroquinone monoethyl 138.16|pr or lf (w) 66-7 DAG Tee a Eire cea eccrcecrere eae Oe | Svan eeWeuiltereyrei| wenee terror eretene rete B6, 843 
ether. CsHi002. See p555 sh 
— |—,ethyl-*........ see Benzene, ethyl- 
(hydroxy)- 
p653 |—,2(ethyl- CsHuNO. See p555......... .|137.18}pl (bz) LOTS) os ale us cereal ic tein auterel| eaaveeons sent ijv| 6 Lact eh ieraan he B13, 364 
amino)-* 
p654 |—,3(ethyl- CsHiuNO, See po5d.- 25. <.:.62 137.18) (bz) 62 PFGE) Uae sealicsencetne s'/s |s chl v B13, 408 
amino)-* 
p655 |—,4(ethyl- CsHiiNO! See p555...... 2.0.5 137.18]nd (w) VAS 2S 0) liiecerssci a cesscves| teers eee s'|s |s -|B13, 443 
amino)-* 
p655! |—,4(heptyloxy)-*.|Hydroquinone monoheptyl POS DON eo. ccseverterener eras (,) nn reac dmerer ts: cen seRrc Rete tase ake (ee o eles, tthe loner [terre eae gto male: ein acetate 
ether. CisHO2. See p555 
p6552 |—,4(hexyloxy)-*. .| Hydroquinone monohexyl 8S: BG en aS Arm ren cee te exarea| argcr ey ate nati llepeoueie siete) ec | ete | Rim | verre | laectiedltasrecaacitreeauemeae | pen ee ea 
ether. CizHisO2. See p555 
p656 |—,2-iodo-*....... CsHsIO. See p555........-.. 220.01|nd 43 186-7100 |1.87578 |........ s|vjv CS: v B6, 201 
p657 |—,3-iodo-*....... Sesh O. ISee 550.500 8 eee 220.01\nd (lig) 40 dW i Bhan cngeteaeeoes SHlad- 08" c.2i|5-c  Reren bone B6, 208 
p658 |—,4-iodo-*....... sHlslOs See PHOS. «5 occurs e-< 220.01)nd (w) 93-4 138-405d /1.8573U2 |........ SMA EVE Ifesevs le arsil eencerere cues B6, 208 
p659 |—,2-mercapto-*. . | Monothiopyrocatechol. VE Sa i lg esaees, eerie eer e HSN 5-6 216-7751 1.23739 Ritetneaercte 6 8 alk s B6, 793 
CeHeOS. See p555 
p660 |—,3-mercapto-*. . | Monothioresorcinol. TIP AGS | aeenea tees eer enece eno 16-7 GEA TT conan aiallocn somes 5/8 08 V B62, 285 
CeHeOS. See p555 alk, con 
sulf 
p661 |—,4-mercapto-*. . | Monothiohydroquinone. eT n A lWadmeseee Set erence eae 29-30 16G=Sr DER St. olin cannernan 8s | 8 -jalk s B61, 419 
CeHeOS. See p555 con sulf s 
p662 |—,2-methoxy-*.. .|Pyrocatechol monomethyl _|124.14/hex pr 28.65 205.05 ~—«*{1.12877 {1.53832 | 5 | 8] s .los v B62, 776 
ether. Guaiacol. C7HsO:. chl s 
See p555 
p663 |—,acetate.........|CoHiOs. See p555........... LOCUS) bad te soe cert | eee or 123-418 11.1285, |1.510125 | i | | . B62, 783 
p664 |—,3-methoxy-*...|Resorcinol monomethyl ether.|124.14).............. AMT Di aaa Otee lewd csteictellaciencan eans G1 Fas | OOe| | hiatus teenies ames een B6, 813 
C7HsO2. See p555 
p665 |—,4-methoxy-*...|Hydroquinone monomethyl |124.14).............. 53 by TP ho . | ks peeen rene ec asity ey 4 s|VvViv B) || taton Oakey B6, 843 


ether. C7HsO2. See p555 
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Solubility 
Mol Crystalline cae ep : née 
No. Name Synonyms and Formula oe * | form, color and oC. oC Density np ni ea ne | or 
* |specific rotation avi Wall ethiacelibz other 
solvents 
a a enIEE NESE IEE (a Le 
p666 |—,2-methoxy-3- |C7HiNOu. See p555..........|169.14|yesh rh pr BSab=0, be eetechtn nas leeteetee «ell mater 5} v...}...]...|CS2 6, s* |B62, 789 
nitro-* (C82, peth) 
p667 |—,2-methoxy-4- |C7HiNOu. See p555..........|169.14)ye nd (w) Togs WS cape hilt Spelt, SP PS Dee B62, 790 
nitro-* 
p668 |—,2-methoxy-5- |C7H7zNO«u. See p555..........|169.14|pa ye nd (w) |104 sf. wee fee eee eee fee eee te a lial (errata) (oie carseat B62, 790 
nitro-* 
p669 |—,2-methoxy-6- |C7H7NOs. See p555.......... 169.14log-ye nd (sub) [62 «--feceececcnfe wees esalececsece NS ie alee seal race wines B62, 789 
nitro-* 
p670 |—,3-methoxy-4- |C7H7NO«. See p555.......... 169.14|ye nd (al) iO ee POISE estore y| |, aaenea el jacneso a PP ie Ie ase oe Ih er ori. B62, 822 
nitro-* 
p671 |—,3-methoxy-5- |C7HiNO«. See p555..........|169.14|ye TALEO" © UNAS See alles rte leevemacra ns OMRON eels tlle atl ascvareiotsteretole B6, 825 
nitro-* 
p672 |—,4-methoxy-2- |C;HizNOu. See p555..........|169.14/og ye nd or mcl/80 sw ee ee fee ee ee ele eee ees RP Hl (ea) (eae FE Naa rhs B62, 849 
nitro-* er (al, lig) 
p673 |—,4-methoxy-3- |C7H7NOu. See p555..........|169.14|pa ye nd (w), |98-100 |.........|...-.-+-]-0-020-- Bera iai|lecesa| evra Olle stepessnreotsTes B62, 848 
nitro-* (bz) vh vk 
p674 |—,5-methoxy-2- |(C7H7NOu. See p555..........|169.14}yesh nd (al) 90. Mike dolar ailintrs ae siesta teem Fes APN EIA a Mera all eee ese axe eee Ong oe 
nitro-* 
— |—,methyl-*...... see Toluene, hydroxy- 
p675 |—,2(methyl- CrHoNO. See p555..........|123.16}pl (bz) SG=7 AR SESE Sten naar wis ate Petra atenato te VM: ..c| WME B13, 362 
amino)-* 
p676 |—,4(methyl- Metol. Photol. Pictol. 344.39|wh pw 2560-GOd Ws ccd cies anne aes eee eens dell A die (Cac) I POIs Siac ei B13, 441 
amino)-, sulfate* | 2(C7HsNO).H2SOs. See p555 
p677 |—,4(methyl- CrHsOzN2. See p555......... 1685idkired-br nd "113-4 WIRE Pe Soc etie..- |. eee ...{e|...|...].. Jal s (red) |B131, 186 
amino)2-nitro-* (al) 
p678 |—,4(2-methyl- CioHisNO. See p555......... 165.24|(MeOH) 162-3 WF MERE PS oe Jace oR SOS es) teats... COS ewe? eercrn. « 
aminopropyl)-* dil ac v 
p679 |—,2-nitro-*...... CeHsNOs. See p555.......... 139.1llye nd or pr 44.9 216 T4554 Wes wane t bhi vA| v |...|.--Jalks B6, 213 
(eth, al) 
p680 |—,3-nitro-*......;/CeHsNOs. See p555..........|139.11]ye mel (aq HC1,}97 19470 $29797 | aM wets). . .]*.otat eee B6, 222 
eth) vi | alk s 
p681 |—,4-nitro-*......|/CeHsNOs. See p555.......... 139.11lye mel pr (to) |114 279d LATE I own oat Se) ¥ LE alee Ohl # B6, 226 
(sub) vi 
p682 |—,4-nitroso-*....{1,4 Benzoquinone monoxime. |123.11|pa ye rh nd if 3;”) nn Pee nee geceec seen seen! O | BI 8] 8 feos dilalks |B6?, 205 
CeHsNOz. See p555 (ace bz) | B??, 574 
p682! |—,4(octyloxy)-*.. .|Hydroquinone monooctyl 22238 lectern .ecacerese< sak GO=L Vs await Some es oetell aa dem et er ie |e RE I OP ete Se 
ether. CisH2202. See p555 
p683 |—,pentabromo-* |CsHBrsO. See p555..........|488.62}mel pr (aa), 229.5 PL ae OI PR Rae aae.| (Sane NEE Fe (PR eres le aa ki / 
nd (al, CS2) 
p684 |—,pentachloro-*. .|CeHClsO. See p555.......... 266.35|mcel pr 174 309-1074 1.978, Bre ne PVT i lecilvce alee stess toate ae, 
(al+1w), (+1w), | d 
nd (bz) 191 
(anh) 
p685 |—,2-propoxy-*....|Pyrocatechol monopropyl LEA) pert EEaeoGker ie G*|| iceman 223-6 LO5ZS% PLATS finn ale < SPs es vn'| oe ele RRS Ree ae 2 
ether. CoHwO2. See p555 14068 
p686 |—,3-propoxy-*....|Resorcinol monopropy! ether. |152.19].7............). 0.000005 V2 ES, nw cl ccerae oa dlls ovallinta:adletscot dis aise aj] ate Seen Clerc 
CoHi202. See p555 
p687 |—,4-propoxy-*....|Hydroquinone monopropyl UR Se Ol tewicey sterece hate B62 AI. oooh din & Pee Re et | Wee Lo 4 Ce RR (Pe SERPS |? Settee cnr 
ether. CoHi202. See p555 
— |—,propyl-*,......|see Benzene, hydroxy- 
(propyl)-* 
p688 |—,seleno-*,...... Phenylselen mercaptan. TSTOC PPR cava gttlixes awed 183.6 T4865 foc cE i |e} w]...]..  [OGgew B62, 317 
CoHsSeH 
p689 |—,2,3,4,6-tetra- [CsH2BriO. See p555........./409.74|nd (al) 120 sub Dike cet Sener i ce AS hoe Meo Se B62, 196 
bromo-* 
p690 |—,2,3,4,5-tetra- |CeH2ChO. See p555.........|231.91/nd (peth, sub) /|11.6 Mt Beier ab hairs a i | eres a (cis se, B62, 182 
chloro-* MeOH v 
p691 |—,2,3,4,6-tetra- |CsH2ChO. See p555........ .|281.91}nd (lig, aa) 69-70 d 15016 vice atria ails ca ORES a UL Se alr wal ie sc] se onoe B62, 182 
chloro-* 5A NaOH v 
p692 |—,2,3,5,6-tetra- |CeH2ChO. See p555......... 231.91) (peth) EB are a citer stoaaibate ist covets alle iemeniatistas S iene cutlsrall “Vales eo ers B62, 182 
chloro-* 
p693 |—,2,3,4,6-tetra- |CeH2NiOo. See p555......... 274.11/lt ye nd (chl) 140d exp oR ys A SR 5 ae) ite (| PC Po be et B4, 293 
nitro-* 
p694 |—,2,4,6-tri- eH NsGr SeaDoo Mn cas seal TOOLS neoasind ava aula antec 267 | ds noe ater PI P| etal eva] ie ietekeincter es B13?, 317 
amino-* 
p695 |—,2,3,5-tri- CoHaBraO. See p555........ .|330.83/nd or pl (al, lig)]94-5 = |. ...... | (Se seco wi alleeeviteal | Oa ran Seed Ee a abe B62, 192 
bromo-* lig v 
p696 |—,2,4,5-tri- CeHsBriO. See p555......... 330.83|nd (lig) 87 Tad A eat ok al ans ee Fa). eal eomalteeea het a Lee B62, 192 
bromo-* lig s 
p697 |—,2,4,6-tri- CoHsBriO. See p555.........|830.83\nd (al), pr (bz) 95-6 282-90 12.55% |........ Bilivolistl...laelehles B6, 203 
bromo- ‘ sub 
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a8 Orvstalline . Solubility 
No. Name Synonyms and Formula form, color and ee: as Density np 
wt. ; 3 sc °C 
specific rotation other 
w | al |eth| ace} bz 
solvents 
—_— oy a ae = + 
Phenol 
p698 |—,3,4,5-tri- CeHsBrsO. See p555......... 330.83]tel (bz lig) 120! sae Aileen debe el caanse 8 8 jalk v 
bromo-* aa 8 
p699 |—,2,3,4-tri- CeHsClsO. See p555......... 197.46/nd (sub) 83.5 Cote. Be) ll Piby setae | aren eae s|s alk 8 
chloro-* aes 
p700 |—,2,3,5-tri- CeHsClsO. See p555......... 197.46|nd (al) 62 QAR Oe” Inet Nasasnl teense aes Hori ees ee Mics Reine 
chloro-* 9, 5250 
p701 |—,2,3,6-tri- CeHaClsO. See p555......... U7. 4Gind tdrial he) IGS ic eccnp sv allsusiesuuisallide utes bl) viv v jaas 
chloro-* lig s 
p702 |—,2,4,5-tri- CeHsChO. See p555......... 197.46|nd (al), (lig) 66-7 BUD eg nite | teers 6/8 08 8 
chloro-* lig s 
p703 |—,2,4,6-tri- CoHsClsO. See p555......... 197.46|rh nd 68 246 174001 |\Ce nee SHURA eval seo-s'||-a 08 aeescee eee 
chloro-* 
p704 |—,3,4,5-tri- CeHsChO. See p555......... 197.46\nd (lig) 101 QUIS TTB NY cect casi apoonl|"e-apaceronnart lig 6 v* 
chloro-* 
p705 |—,2,3,5-triiodo-* . |CsHsIsO. See p555........../471.84|nd (peth) 1 ile (3. csv rte eect ees Auer ame l hepeeree ere Be RAEN ela eee 08 v 
p706 |—,2,4,6-triiodo-* .|CeHslsO. See p555.......... 471.84)/nd (al) 156-8 ieveits Wt (Mss ihe eae ral ens, aire, PEMA CUR LPR Sal lPecxs|lan Soon 
p707 |—,2,3,6-tri- CeHsNs07. See p555......... 229.11|nd (w) LS OME a ace emcee repeats vil viv aas 
nitro-* 5 
p708 |—,2,4,5-trinitro-* |CsHsN:07. See p555......... 229.11]wh nd DG en pet AN ves 247 scdl| Paavo del hewn, tearm div aav 
gh 
p709 |—,2,4,6-trinitro-* |Picric acid. CsHsN307. 229.11llye 122-3) “WSeoa.neeen exp>300 | 1.763 st) s | 6 chl 8 
See p555 6 aa 8 
p710 |Phenolphthalein .|2,2 bis(n Hydroxyphenyl) _|318.31/wh rh nd 261-0 au leemereNere WO bos dense OWE || Weooleadlleceeeencc- 
phthalide. 
HO 
3” 
5” Q" 
6” OR ie 
c 
6 oO 
5 
ae 5 
HO 
p711 |—,3’,3”,5’,5/- CooHiBriOu. See p710....... 633.90 nd Glvetivaa) (203° 0) nes weenie on eee ililv _Jalk 8 
tetrabromo- 
p712 |—,3'3”,5'5”- CaHiChOs. See p710........ 456.12] (bz, aa) 225. Wiha ssvexetate sell! hesete nets oa tern oat Ds s | v |PhNOos 
tetrachloro- 
p713 |—,3’,3,5’,5”- Iodophen. Nosophen. 821.96|amor DER-Od) aja sete 210226578 eee ey Sl) A .|ehl 3 
tetraiodo- C2HiolsOx. See p710 
p714 |Phenolsulfon- Phenol red. BIG SORE OF Ol! hg Bl icc creas le wtevera eine | adotae canals, Pees ee Cee he 6 |KOHs 
phthalein 
QQo-tos 
| 
SU 
p715 |Phenolphthalin. . std 320.35/nd (w) DOO BD QI aera trateli\ic ches steue ciel sictenstenenese ij|s -|NaOH s 
(eek) 2 
p716 |Phenothiazine .. .|Thiodiphenylamine. 199.27|ye pr (al) PSS.5=9 VISTU 9) A ake atic Note eoryes 6 s8|/v]s |CChi 
29040 
Pe ea 
7 SENS 2 
OCU: 
8 
5 9 4 
p717 |—,2,7-dinitro-, Ci2H7N205S. See p716....... BOowSive-redtli(aaye MGS ic aiecndee eexilisodecc aero il aierones:acouk -|os 6 
9-oxide pr (PhNH2) PhNOQ: s* 
p718 |—;10(2-diethyl- |CisH2N2S. See p716......... Ogre e Mee ee Me ears 195=208%55 Nn ne te | eee i .|dil HCl s 
aminoethy]l)- : : 
p719 |—,10(2-dimethyl- | Phenergan base. QBAAD scrap saiacs aie 60 TRO} Ts ICES eA pec cents cara i -|dil HCl v 
aminopropyl)- CivHaN2S. See p716 
p720 |—,—,hydrochloride |Ci17H»N2S.HCl. See p716..... SLOSS ser etest one OS SEVIER po aeiee Mlitisposcxcexell sonernnarn v|es .|chl s 
p721 |—,10-phenyl-..... CisHisNS. See p716......... 275.36\ye pr (al) SO=OO | MMI vankrac vocthaarccucers|l\s ehoneier ovens i | s'/...]...]...Jeon sulfs 
p722 |Phenoxanthin.... fe) 200.26\|nd, cr (MeOH) |60-1 TOSSA MIA AN oragireelt Six ates eee 8 .|os v 
as 
OO 
8 
































Ref. 


B6?, 195 


B62, 179 


B62, 180 


B62, 180 


B62, 179 


B62, 181 


B6, 211 
B6, 211 
B6, 265 


B62, 253 


B62, 253 


B18, 143 


B182, 124 


B18?, 123 


B192, 102 


B102, 322 


B27, 63 








B27!, 229 


B27, 227 
B192, 33 
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Mol Crystalline 
No. Name Synonyms and Formula i * | form, color and 
* Ispecific rotation 
—__—_ 
Phenoxazine 
p723 |Phenoxazine..... H 183.20|lf (dil al, bz) 156 
| 
N 
May 
OO 
° 
— |Phenoxytol.......|see Ethanol, 2-phenoxy-* 
p724 |Phenylalanine .. . |l-a-Aminohydrocinnamic acid.|165.19|nd or If (w), 283 
tee lands: AOD [a}-48.4 
aminopropionic acid. 
CeHsCH2eCH(NH2)COoH (NaOH, 
p=6.4), [alp 
—35.03(w) 
p725.|—(DL) 6 sw as CeHsCH2CH(NH2)COoH.... .|165.19|red-br If (aq al),|284-8d 
pr (w) 
p726 |—(L). .|CeHsCH2CH(NH2)COvH..... 165.19|lf (w), [ale 283-4 
+35.3 
p727 |—,N-acetyl-(d,+) |CsHsCH2xCH(NHCOCH:s)CO:H (w), [a]p—50.9 172 
|207.28 
p728 |—,—(dl).......... CsHsCH2CH(NHCOCHs)CO:H nd 152 
|207.28 
p729 |—,—(I)........... CeHsC H2CH(NHCOCH3)CO2H [aly +51.4 172 
207.23 
— |Phenylenediamine|sce Benzene, diamino-* 
— |Phenylglycidol . . .|see 1-Propanol, 2,3-epoxy- 
3-phenyl-* 
— |Phenylglycine... .|see Acetic acid, amino 
(phenyl)-* 
—|Phloramin....... see Benzene, l-amino- 
3,5-dihydroxy-* 
p730 |Phloretin........|Dihydronaringenin. 274.27 \lf 262-4d 
oH 
Za 
uo—{_Y—cocucus—¢_—on 
SS 
oH 
p731 |Phlorhizin, Asebotin. Asebotoside. 472.44|nd 110(+2w) 
dihydrate 170d 
OH anh) 
y ( 
no—€_Y—cocnscnr—¢_—on 
S 
° 
soe 
+220 
as H OH 
oki paren 
H H OHH H 
— |Phloroglucinol . . .|see Benzene, 
1,3,5-trihydroxy-* 
—|Phlorol...........|see Benzene, 
1-ethyl-2-hydroxy-* 
—|Phorone..........|see 2,5-Heptadiene-4-one, 
2,6-dimethyl-* 
p732 |Phosgene........|Carbonic acid dichloride. NG! Phe. vg tle Ve Gv Om —118 
Carbonyl chloride. 
Chloroformyl] chloride. 
ChCO. 
p733 |—,thio-.......... Thiocarbonyl chloride. SCCl.|114.98/red = ~—sis........, 
p734 |Phosphine, bis-  |(F:C)2PH..................|169.99]spontaneously |......... 
(trifluoro- inflam 
methyl)- 
p735 |—,bis(trifluoro-  |(FsC)2PCl..................}204.44 spontaneously |......... 
methyl)chloro- inflam 
p736 |—,bis(trifluoro-  |(F3C)2PCN................ 195.00|spontaneously |......... 
methyl)cyano- inflam 
p737 |—,bis(trifluoro- |(FsC)2PT.................. ZOG:SO| acre teas kee, cee Meares ieiee 
methyl)iodo- ~ 














For explanations, symbols and abbreviations see beginning of table. 
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8.02 











Density np 








= pee 1.600 
124208. |.-o8tee 
Bory 0 || Bee see 
1.508 1.5442 













erate neste ores 1.40316 


































Solubility 
other 
w | al jeth| ace} bz whet 
viv -|ehl v 
con sulf s 
aav 
lig s 
s | A! i -|dil ac 6 
alk s 
os i 
6 Oo] 2 hekel- scl, ..) eee 
B| aela -|MeOH 6 
os i 
s*! 8 
8 | 8 
8 
54 | «© 5 ~ 
Lletatlend- 5 < |: ...1. eee 
djd .|to s 
aa s 
i jails 
Ch Sass Yoel creel ea neatyid Moccrs 
Garni liees |hepicl ote BuO s 










Ref. 


B27?, 31 


B14, 297 


B142, 299 


B14, 296 


.|B142, 297 


-|B142, 302 


-|B142, 298 


.|B8, 498 


B3, 13 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 











Te a 
. Solubility 
Mol Crystalline on b 
No. Name Synonyms and Formula rt form, color and ae a Density jou =P Ref. 
* specific rotation other 
w | al |eth| ace} bz 
solvents 
+> + hen Tt ———— ——+—— 
Phosphine 
p738 |—.dichloro(2,4- CsHoCleP. See p741...... . |207.04). . |256-8 il EQUI fos. rere cde! tveics I avecteotericetes B16, 773 
dimethyl- 
phenyl)- 
p739 |—,dichloro(2,5- |CsHsCleP. See p741.... .|207.04}. Hle=80 253-4 (Se ee slice Ry eat Ret. Nhe ecelleo Buanionanc es B16, 773 
dimethyl- 
phenyl)- 
p740 | —.dichloro(4- CsHeClhO. See p741. . SOY cA oevcyete ainsi a aratarenes fePet sce 250-2 BY 2 UT | Rete Bea (0 sl ete | bh Adel een bacieeAee Lae at Rapes 
ethylphenyl)- 
p741 |—.dichloro- Anes tg RU ¢>. | See | Up 224.6 1.31929 |1.60537 d «2 |CS2 0 B16?, 373 
phenyl- 
4 —pcle 
5 6 
p742 |—.dichlorotri- GREP Clik ct. o. Seed sos ee DRO R26 Be, ee ae | Pe Silaamlh ye AP ANE esis os ls) Mar Cll Ger | Sem sieed sar alree es mere eee ni coo A 
fluoromethyl- 
p743 |—.diethyl-....... (C:Hs)sPH........ DO EUG aesit ater frae ites tWA rar cecteny SS lkcstrsens a iohesinemererey tease ita Bice B4, 582 
p744 |—.diiodo(tri- 02 Se CIS Ain eae een Sod Oye fam les eee (6 Li Ee lila lene eee iret 1.63020 i s Biss eee ee 
fluoromethyl)- 7337 d 
p745 |—.dimethyl-..... (CHs)2PH..... si GELOSIE pareee sind oaufern anes ne 25 Ree aratetstad elf ai stelll af Ree Ne sicrésy meters B4, 580 
p746 |—.diphenyl- (CsHs)2PCoHs... . “PREY een Bie in tee Rr cate eee P22 BURA ASe area | Seen ees 6 bl | deter ci B162, 371 
(ethyl - 
Dvir | —.ethyl=-5 coc 5 CHsCH2PHe...... BE iss ian, Peon ie auc gia enc sey A 25 <i C5 || ae | hee [tt 3] ree Laster cnet B42, 969 
p748 |—.methyl-....... Rbsate Paths greece sme vc amin) isl < A802 b0as eM a. ae arc us SN El sar be Agere |e eee ate Pro |e ws . |B42, 969 
12 OY SA TG Cet RS JEL CTS 17 212 ty Re eee ee ED OE UO iciasascorarapeosvsamey a) letras, tas .ac6 160-1 10S 0) Cina (erry een eel (ech |S coe [eee mel ETE |r creges, ose B162, 369 
p750 |—-.tris(chloro- P(CHSsCl)s: . 206.2. gf AZ BED: 2 I ea. Rar eo |b Dal te Ai LOOT ene scecescsre ty cece acta [teow sollte ce cri eeoeetl eae] teal eens te one | eee aa 
methyl)- 
p751 |—.triethyl-....... KOSTTB) SP acces t ey Foon ec LTS. 16 Lege << A RO Roper Ae 127.57 — |0.80064 [1.458 | i | © | » .|B42, 969 
rey Ae) Ses CHE Ra oe (OSES O Ree cures ere ..|134.16]wh hyg nd 50 LS Salad bei | del pveiewe | Sri sherds Suimsm ee .|B4, 592 
MeOSdae = Sde. sce. (COP BIST Seeger Rois |S 00074 Ne Sone Re nee 94 Biren Aces | eucitaa fel, otail erat come eat B35) | eee sel [fesse lta eoral| [ane el] eee reer B4, 592 
p754 |—.(trifluoro- ROSE ie Rey fev sto ohiass ates cine 102.00/spontaneously |......... OS) meade bss | feraue rep ate cell Rest [les =o tl Ase | eet teen 
methyl)- inflam 
p755 |—.trimethyl-..... (CAL ON ie tA es Serene POCOS Care recee Acar neve rene atl Mian chace eee 40-2 <n eras rt isp: relay cll $3 Raines . |B42, 969 
ny ASG SA ey ye) cy ky ean (COTS FD) 7 22k Ble Selene ee P'16)7-7°10) | et a 80 >360 1.194 1.524865 Dal Sa tev s |chls B16, 760 
p757 |—— oxide. ....... (CsHs)sPO.................|278.29]pr (hyd) 156 >360 OTOP Ml oan e ac al v| 5 v .|B16, 783 
p758 |—>tris(trichlore— |(CCla)sP.....:..-.-..--..5.. 386.08]... 5S He || Sere ees | Sy Scere Co | se | |e (Ce i ee Pa ||| rs Se RR a 
methyl)- 
poo | tms(tritimore— |(CEs)sP.0 32628. es 237.99|spontaneously |......... AS i Wy 200) a 
methyl)- inflam 
p760 —,—,oxide........ GDR SE OL A; Sirs ba ckalt cs.s Perse he }21| Jers ny May te Ae | eo RR BO iOl Bee ithtkins icine cleo Co (el La a | Aarti ors | Bi A Rade boy 
p761 |Phosphinic acid, |(F:C)2PO20H................/201.99|vise liq = |......... 182 <1.9 s -(COM SULET "Yet oe wee 
bis(trifluoro- 
methyl) * 
p762 |—.diethyl-*...... KEE EON Snel. cae os ee (ODEO a Seba pte slem 18.5 PUP 2 tae May | Ske. dyn Oeeeealt sere ere rere alas al | Ms cl ce | RE ee |e ke ol 
p763 |—,—,anhydride*. . . |[(C2Hs)2PO}O.............. OYE lar ne 5 Cree ete eateeeciresye 188! P0584, 1.472023 ald iiedis\iesr|ye | eral beeen ek eee 
p764 |—,—,chloride...... (Gos eaPOCM ie a oais = st shan DAOC OD Re eraiarc cd eres. 5/2..2 || be siay teense shell easegnetrs sire 10% 0 Sam Sears de C2 UM) > Hy aap ce (Spt | nee Ob | Se SER ar 
p765 |—,— ethyl ester*. .|(C2Hs)2PO(OCzHs).......... IEG RGISc: oe coneeeeaped (> eaeemeeen 95M 1.0022 cy Wls4375°58 eS) es alles eee Rte Reyen ference! | eee 
p766 |—,dimethyl-*....|(CHas)2POcH................] 94.05]....... . 192 CU eee MR (2S TS BE ce a al I Bulle eereee: B4, 593 
p767 |—,—anhydride*. . .|[((CHs)2PO]}20............... 170.09|nd 119-21 1GD16 SRP e cee ee ee re Ml ie Uk aietirs| U PA ede orl |SIE)-Ae' 
p768 |—,—,chloride:.... . (CHa) cPOCIN MRR aa ba ce. 112.51)nd 66:8-S.4 |220=4705" heel ears ee oe C0 I Nie | tere) Sed bee Lo, RP ic cach acc ac 
— |—.ethyl-*........ see Ethanephosphinic acid 
— |—,methyl-*...... see Methanephosphinic acid 
— |—.phenyl-*...... see Benzenephosphinic acid 
p770 |Phosphoric acid, |(C2HsO)2POOH............./154.10]............-. 203.3 1.175 1.41482 i [NN Sh Sd | SEPA | Sire ceca B12, 331 
diethyl ester 
p771 |—,dimethy] ester* .|(CH:0)2POOH......... SAID ES roca tore fal le aoeo oe 172-6d 1.33525 |1.408%5 s|s|ij|s |...lto, CCkhi |B1%, 1205 
p772 |—,monoethy]l ester*|(C2HsO)PO(OH)2...... NN26:05|hyeten | lnwe nea d 1.430;  |1.427 SUMSaeSTIRE | ani OCla B15, 1327 
d* toi 
p773 —,monophenyl (CcHsO)/POOH)2... 2. cea LA O9 PINCH); maw) 9905. En aie SRSA Pied ence esl eeereie aie te aie | ical Sic v |chls B62, 125 
ester* 
p774 |—,triamide, KMGHasNge Ores on sae ers a EOP ZN Pca leidoe eysctheicaxice:| tem alps eo ace 98-100° 1.0243¢ 154571028 Mba ci] br okey terete eis |e: at sll Gislanet ccereeeectnd| seen reir 
hexamethyl-* 
p775 |—,tributyl ester* . .|(CaH5O)sPO.. %...........- 66532 imal ame hay, ev RM oo. 289 0.9727; |1.4224% | s | | 5 s |CSos B13, 1511 
160-215 
p776 |—,triethyl ester*...|(C2HsO)sPO................/182.16].............. —56.4 |215-6 1.0725" {1.406717 |s®4| 5 | s sll ea Rett BL, 331 
0 
p777 |—,triisobutyl ester .|(CsHjO)sPO..............-. DGG 52 Meant ee yee Me Grae aes 264 Oop SEED |) Ae |laucalvel|aallsnollasaee ae ace BI’, 1563 















































ad i a i a ae a ee ee ee ee ee a ee Lea See) A OS Aen Coenen | See See a 
For explanations, symbols and abbreviations see beginning of table. 
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Solubility 





Crystalline 







: .p. b.p. : 
No. Name Synonyms and Formula a form, color and bes fo 3 Density np Ref 
specific rotation orl vatlllcerlapelipe other 
solvents 
Phosphoric acid 
p778 |—,triisopropyl (CHE O SEOs heen DAO cee ee eter eee 218-2078 1008674 1405728 eile: alee meee B12, 1466 
ester* 95-68 
p779 |—,trimethyl ester*.|(CHsO)sPO...............- 140708) eRe ORME eee ceccs 197.2 P2506. | s...4Re 5¥ | NGO Stl 2 | cote ee B1, 286 
p780 |—,tripheny] ester* . 38 2 326.29] (abs al-lig), pr |50 245u 1.2055" ape i|s|vif...] v /ehlv B62, 166 
4 —o— | po (al), nd (eth- 
576 3 lig) 
p781 |—,tripentyl ester* .|(CHs(CH2)s4O}sPO........... 308.40 Cee ie tees cienscie [felon vies vere T675) MUNG A scene 1.431920 i | 8 | 8:|-3..)2 «tom Seema le. cete- 
p782 |—,tripropyl ester* .|(C3H7O)PO................ DOA DA) LMM hs corescSe nt acer sescae 252 1.01217 1.4165 | 6 | 8s |s8 |...]...|to,CSes |BL, 179 
107.55 
p783 |—,tris(2,4-dimethyl-|CuHOuP. See p780......... 410.45|glassy on fr —s'j......... 232-5 =—-*|1.1427 |1.5550% | i |...|...]...| 8 /hexanes |B6, 488 
phenyl) ester* 
p784 |—,tris(2,5-dimethyl-|CaHOu.P. See p780......... 410545 | Rr a eee 786-81 \\260-58 ON. ae scallion i || 6|aecl.es| 8: (hexane oon 4-62 oe 
phenyl) ester* 
p785 |—,tris(2,6-dimethyl-|CosH2704P. See p780......... AL Ord lee reas tee ote 136-8 DOD AG Ng oy ars-Gill ee rere ENS) Isccad eet 87 [hexane :o-00 [aiceccs cee 
phenyl) ester* 
p786 |—,tris(3,4-dimethyl-|CuH27O«.P. See p780.........|410.45|/wax WAsBRZ:5) N260=37 ae aerate ass eine i | 6]...]...] 8 |hexane 6 |B6, 482 
phenyl) ester* 
p787 |—,tris(3,5-dimethyl-|CaH27O4.P. See p780......... 410: 45ers ete 46-6.5 LONG | Be eck std = Blew eae oer Lin Ose aclae-:] +2 ROXAROCOy flee eee 
phenyl) ester* aa s 
p788 |—,tri(2-tolyl) ester. |C2H20«4P. See p780......... 368.37 |colorless or pa ye|11 410 LISS? GS75O ee oe lecice Sleeeliaaee, 2 eee 
263-52 
p789 |—,tri(3-tolyl) ester. |C2HnO«P. See p780........ .|368.37|wax 25-6 258-634 {1.150% |1.5575% | i 8 Br haeaamins (5. Oescansss 
p790 |—,tri(4-tolyl) ester.|T.P.C. CaH0«P. See p780. .|368.37|nd (al), ta (eth)/77-8 2443. 124725 Li ace .--| 8 |v |...] 8 |ehls B6, 401 
p793 |—,tris(2,2,2-tri- (Cls;CCH20)sPO....... 2.545 AOD UG ee ecard sins 4 oye Foe ee So eA Bie ere Ye ee oe PI PEN (i eed pe) Tae) B1, 338 
chloroethyl) ester* 
p794 |—,thiono-, CH3 384.44\nd (al) AGB) _ Tiga es aN tele: igtecell eave eyes iy) Bole ete ches Aa: B6!, 173 
tri(2-tolyl) ester va 
O~)- 
3 
p795 |—,—,tri(3-tolyl) & 384.44|nd (al) 40-1 70D e BS aes i |s*|...]...]...|MeOH 8 |B62, 354 
ester RS 5 aa v 
¢_S=o Ps lig 6 
p796 |—,—,tri(4-tolyl) ns a 384.44|nd (al) 93-4 Rrciee fies hee Ite ie Beata ade i | s*|.../...] 6 jehlv B62, 382 
ester [cx s o| ae 6 aa v lig 6 
p797 |Phosphorous acid,|(C2HsO)2POH.............. LS SHO cares oe clean avn 8720 1.07207 LALOTS pda) at ac hae ae cel cece eo BL, 1329 
diethyl ester* 
p798 |—,dimethyl ester* .|(CH:0)2POH............... LOLO5| si cea rg tre etareree cell airs wren 170-1 1.20045 1.4036% |. 22) -she:<5 [55.15.00 P98 B1, 1203 
70% 
p790'|— tributyl ester*® . . [CCH x(CHa)sO}sP ee oto. = ee 1260.32). Si ce eee alone ee ee ae 12212 0.92597 1.43219 | d4| s |v Hoe deayws BL, 187 
p800 |—,triethyl ester*...|(CzHsO)sP...............+- GG IG) one feor.o sete acn| |e ccna: 157.9 96874) efUS Eat) wel ede adel eee eee BL, 330 
48.2 
p801 |—,triisopropyl [((CHs),CHObP............. CUNY eA Pecans. slk, Gat ee 60-19 —-|0.96875°"|........ GS ha fa A PR lah rc BL, 382 
ester* 
p802 |—,trimethyl ester*.|(CHiO)sP...............++-/124,08].......00.0cce feces canes 111-2 1.05209 |1.4095% | d4| v | v |...]...]..........]Bl, 1205 
22% 
p803 |—,triphenyl ester* .|(CeHsO)sP................. BlOQO ltr c re cane ca. 25 360 ¥ 1.18418 Tl eles dsk eles (One B62, 164 
200- an 
p804 |—,tripropyl ester . .|(CHsCH2CHi0)sP......... .|208.24]. 0.0... 0.000 cfeccee sees 206-7 |0.9705) |........ Pu bea Pah elias a deeeonas BIESES 
83—410 
p805 |—,tri(2-tolyl) ester. | 7, | So287ive = = aA del. wate BS me ERS cseccomll supe com pdisdves: |? \ oI... Ahsetncetaee (REINSRI 
{>>> Je 
p806 |—,tri(4-tolyl) ester. [om—¢_Y—o] So2.87paye: | | lineasceen B5O5H Bice: 2 [Seba A Pars eT 8 e B62, 381 
p807 |—,tris(2,2,2-tri- (CliCCHiO) sie ns deans oan AZ LG | ercnertareraranarat- a feifasacen aoiecene BOS Pleas itelsparnce ece]| rote Pecetes ch esl ote ater ne eee Roe chee 
chloroethyl) ester* 
p808 |Phthalaldehyde. .|1,2 Benzene dicarbonal*. ASAl4lye;mdi(peth)® |56=70 laws SSA BIPLE 0 cil eee oe PS VOR ial erg D B7, 674 
o-Phthalic aldehyde. 
—cHo 
—cHo 


















































For explanations, symbols and abbreviations see beginning of table. 
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No. 


p810 


p81l 


p812 


p813 
p814 
p815 


p816 
p817 


ps818s 


p819 


p820 


p821 


p822 
p823 


p824 


p825 


p826 
p827 


p828 
p829 


p830 














Mol Crystalline b 
Name Synonyms and Formula Re * | form, color and Be ae Density 
* specific rotation 
————— _—_—_} —— —= 
Phthalaldehydic acid 
Phthalaldehydic |see Benzoic acid, 2-formyl- 
acid 
Phthalamic acid .|see Phthalic acid, 
monoamide 
Phthalamide..... see Phthalic acid, diamide 
Phthalanil....... see Phthalic acid, 
imide, N-phenyl- 
Phthalazine, see Phthalic acid, 4-amino-, 
6-amino-1,4- hydrazide 
dioxo-1,2,3,4- 
tetrahydro- 
—,1,2-dihydro- 1(2H)-Phthalazinone. 146.15|nd (w) 184-5 Sa eevee 
l-oxo © EX 
| 
fa 
fe) 
—,1,4-dihydroxy-. OH 162.15jnd (w, dilal, |341-4 cor].........]........ 
| aa) 
Se 
| 
\gn 
| 
OH 
Phthalic acid..... 1,2-Benzene dicarboxylic 166.13|pl (w*) 206-8 d>191 1.593 
acid*. (sealed 
6 tube) 
57 ioe 
4. 7—002H 
—,anhydride......|Phthalandione. Phthalic 148.12|wh nd 130.8 284.5 sub |1.5274 
anhydride. CsHsO3. See p812 
—,diamide........ Phthalamide. Phthalic GETS retrace Goce PLO 20. Wie cee creer ec a cree ctor 
diamide. CsHsN2O2. See p812 
—,—,N,N,N',N'- |CisHuN2O2. See p812........ PCBS Rie taa abc catsce, 36 ZOE FT le deiert 
tetraethyl- 
—,dibenzyl ester... |C22HisO4. See p812.......... 346.39|pr (al) 42-3 Se fe cS | | one eee 
—,dibutyl ester... .|CieH22O«.. See p812.......... 7 a 3) (UP is See oa | 2 340 1.04321 
—,dichloride....... Phthalyl chloride. 203:03| ence nee aes u 131-38 {1.4081 
CsHiCloOz. See p812 
—,dicyccohexyl CmH604. See p812....,.... .|330.43|pr (al) OG ftteerd hates vias 
ester 
—,di(2-ethoxy- CisH22Oc. See p812.......... BIO Sola ees: 34 345 1.12292 
ethyl) ester 233-523 
—,diethyl ester... .|CizHuO«. See p812.......... DOAN cage eys 5 cal eee de 296 1.28214 
—,diisobutyl ester .|CieH22O4. See p812.......... Ake Hots) | SENECA CRT EERE [RONDA 5 295-8 1.049015 
—,di(2-methoxy- EEL GONG SCE POLS 5.509 ccs ole Be SON sas co < faye usies ached fa fetevtpecane tae 23010 1.170815 
ethyl) ester 
—,dimethyl ester . . |CioHiOs. See p812.......... 194.18|paye =... ss. 282-5 —|1.1905," 
—di(3-methyl- _|CisH20O«. See p812.......... BOG BP bse cee whale 330-8d —|1.0220i 
butyl) ester 22540 
—,dinitrile........ Phthalonitrile. CsH4No. 128.14|nd (w, lig) YY RR Senet apres: SN RE IF 
See p812 
—,dipheny]l ester. ..|CaHuO4. See p812.......... 318.31/pr (al, lig) 73 Vas Voy 2. ad en 
—,dipropyl ester... |CuHisO.. See p812..........»|250.30).... 2.2. esse fees scene B04—=5. can waa s 
—,hydrazide....... Phthalhydrazide. 1,4-Dioxo- |162.15}mcl nd (w, dil |341-4 = [........./........ 
1,2,3,4-tetra- al) 
hydrophthalazine. 
3 || 
4 7 NH 
| 
5 or 
° 
—,imide.........- 1,3-Isoindoledione. 147.13imel. pr (w,. sub) $2388 [se een teu ee 
Phthalimide. 
3 
4 
5 Nea 
6 || 
fo) 


























np 


1.51520.7 


1.48712 




















Solubility 
-——_—_—_—_—CCé#RRfs=”. 
w | al |eth| ace} bz gens 
solvents 
vAlvAl...|...] v* jalk 5 B24?, 70 
acs 
oh] Oh) i i |chli B242, 194 
i dil alk s 
aa 8 
6 |v .|ehl i B9, 791 
vi B14, 936 
6|s | 6 .|B172, 463 
B21, 466 
i ra .|B9, 814 
B20, 565 
s Os V B92, 602 
T | vel eye =) Lage B9, 802 
i | 2] CONN wes Race Sa 
cite tae B9, 363 
TPT AM tay The lL s5 ed] Ne fetes ee a Se B9, 799 
Be Sale ce pre B92, 597 
i|o}|o BUi| ied Fe eceeteors B9, 798 
Peek Cost B92, 587 
isa acme tetas B92, 597 
i | 0} esa ne oc B9, 797 
Lee os 8 B92, 587 
s}|vj|s v jlig s* B92, 602 
i 
2 OSE alate: cltarata Me arsed B9, 801 
SB all Balter dev ale rasseses ust B92, 586 
ae pede Iheevs aas B24, 194 
5h | Oh 
6 i jalks B212, 348 
aas 
lig i 











For explanations, symbols and abbreviations see beginning of table. 
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No. 


p858 
p859 


p860 
p861 


p862 
p863 


p864 


p865 
p866 
p867 
p868 
p869 
p870 
p871 
p8711 
p872 
p873 





. Solubility 
Mol. |g £7 ee see bp. ; 
Name Synonyms and Formula ave form, color and °G °C Density np Ref. 
specific rotation a tralllceh lapels other 
solvents 
——————————— SSS $Y rh 
Phthalic acid 
—,—,N-acetyl-....|CioH7NOs. See p830.........|189.17|nd (bz), (al, aa)|/185-6 sf... we ee ee ee fence eee Lotlssit leds. .| v* |ehl v B212, 357 
—,—,N-benzyl-....|CisHuNOz. See p830......... 237.26\/ye nd (al), (aa) {116 ~—Ssdjw.......... Beast ree as SBP Sole ee ho gose B21?, 351 
—,—,N (2- CioHsBrNOx. See p830....... 254.10|nd (w) BOOK BG! les aca attracts! eeea at iaets gh glen: ol aiellic adores B212, 349 
bromoethyl)- dh 
—,—,N(2- CwHwBrNO». See p830...... 282-loind (al), lé (oh) 87) Nh oo oil eee ce 8 v |AcOEt v_ |B212, 349 
bromoisobutyl)- vh chl v 
—,—,N(bromo- CsHeBrNOz. See p830.......|240.07|pr (chl, bz, aa, |149-50 = |.........]..-----. |... nen d* 8 | 1 |chl 6 B21’, 354 
methyl)- AcOEt) AcOEt v* 
—,—,N(2-bromo- |CuHwBrNO2. See p830...... 268.12ind! (MeOH: al) |THO-00 Wee serene tes ailerons ee ate BF he ery, lig 6 B212, 349 
propyl)- 
—,—,N(3-bromo- |CuHioBrNO:. See p830...... 268.12\nd (lig) i ar in | RRR see eee | Mase eeas ge ce i |v’|v4l...].../pethi B21?2, 349 
propyl)- lig 6 
—,—,N-carbethoxy-|Ethyl N,N-phthalyl- 219.20} (bz-peth) BIO, A es Soteraralllee the aastecilb ee eee v v |chl v B212, 35 
carbramate. CuHyNOu. con acs 
See p830 
——,N-ethyl-.....|CiH»sNOz. See p830......... 175.19|nd (al) 79 O85. ie MR oo sa re Ae || A 5 B212, 349 
cor 
—,—,N (2-hydroxy- |CioHsNOs. See p830......... 191.19|nd, If (w) 120. bipothlbesd Srrbadtitte. +c. lisiatecn a’. B llc baict® oct pans ease B212, 352 
ethyl)- 
—,—,N(bydroxy- |CsH7NOs. See p830.......... 177.16]lf, pr (to) WALSS | oes, aU orate Sela eae Pietra st} 6 | i 65 |to s* B212, 354 
methyl)- i | sh s' | CChi 
—,—,N-isobutyl- . .|CizHisNO2. See p830......... 203123 ane tas Aree 93 205:5ab 2 |bcaaws. albentaine aes .|B21, 463 
—,—,N-methyl- .. .|CoH7NO:. See p830......... .]161.16/nd (al), lf (sub) |134 cc So7 Mal 2) dl | eS (ee oe a a RES (gees | eee, Senn aes B212, 348 
vh 
eNO CisHuNO2. See p830........ .|273.29}pr, pl (al-aa) ASO=1- lhe Ae hese eee (Ee: .| 84 | 8 .|B21, 469 
naphthyl)- 
—,—,N(2- CisHuNOo. See p830......... 273.29\nd (aa) 2G | ayes atts {hts SAVE, |b ee - {aa va B212, 352 
naphthyl)- 
es heS CusHeN204. See p830......... 268.23) (aa) 2761 a | a ree | Fee OISY |S ores is xyli B21, 350 
nitrophenyl)- aais* 
—,—,N-phenyl- .. .|\CisHsNO2. See p830......... 223.22|wh nd (al) 207 ab de St ids. «22; late dedG - oe ie oe Pees ..|chl B21, 464 
—,monoamide..... Phthalamic acid. CsH;NO3._ _‘|165.14)pr HASHO Miu ce ato cdr a ae ee Ne ore 6] 6} i i jligi B92, 600 
See p812 
—,—,N(1- Alanap-1. CisHisNOs3. ZOU 2O hen oaks betives tues PBS My eucye ol «| eae ee es i 6 & Tetbols 5 .cveraereeiglesesererees 
naphthyl)- See p812 
—,monoamide Phthalamic nitrile. 146.14|/nd (MeOH), Se Glance aiee Peele ae ee i ey MeOH s* |B9, 815 
mononitrile CsHeN20. See p812 (aa) AcOEt 6 
—,monobuty] ester.|CizHuOu. See p812.......... 222.24|pl (al, ace) Nene. | nok ee ral... ee os 8 B92, 586 
—,mono-sec-butyl |CiHuOs. See p812.......... 222.24| [aj +38.4 A oo Ue cereg sR NBRS cca ca, SHE lars ge s chl s B92, 586 
ester (d) 
(al) 
(dl) envi. os CirHiuOu. See p812.......... 222.24! (peth) G8=3.8 fee Ms Pst. otc c bunts ee peth s* B92, 587 
—,monoethyl ester. |CioHi0O«. See p812......... .|194.18].............. 2 d wie Peri eee | ae) P| Ree eel oo oat B9, 797 
—,mononitrile..... CsHsNOz. See p812......... .|147.13}nd (al) ESZa. | lawns Freel te eee vA} wh! 6 i |peth i B92, 602 
—,mono(2-octyl) |CieH2Os. See p812..........|278.35|pr (peth) [al |75  ='|......... M027 lh Re v v |AcOEt, | B92, 587 
ester(d) chl v 
+48.7 (al) C& s 
—,—(dl)........4. CioH22O0.. See p812.......... 278.35] (peth) LR IS SRevcpat et Sane (Oa eee | oa = Mia v v | v |chl v B91, 353 
peth s* 
tame (DW ENS erate vehi CisH22Ou. See p812.......... erawonr (pet) [oly ma || | ls sc ceakidcie ae emle ne eee Vv v |chl v B92, 587 
— 48.26 (al) peth s* 
—,3-amino-...... CsHiNOu. See p812.......... 181.15|nd Sh Re | | ee eee eee eae oe 6) 6/6 i |chli B14?, 336 
—,4-amino-, CiwHuNO.. See p812........ .|209.20}p] (al, bz), SA COTS ewan a Slaemer eae emer dA} sp | 6 -|chl, Pys |B14, 554 
dimethyl ester pr (w) 
—,— hydrazide... .|CsH7NsO2. See p829......... 177.17|ye nd (w+1) SeBOG sale tea. ets bean cue Oe foo i |chliligi |B25, 487 
—,3-benzoyl-..... 2,3-Benzophenone 2 O28 pl, na(hbw)) Ne bbO lee eee ae eee ee st|/s | 6 i toe ach B10, 880 
dicarboxylic acid (anh) 
CisHwOs. See p812 
—,4-benzoyl-.... .|3,4-Benzophenone 270.23/1f (xyl) 3 RR Re 5 aan dees ul Wet  , Seege er See a slink se ae ace ee eee 
dicarboxylic acid. 
CisH100s. See p812 
—,3-bromo-...... CsHsBrOu. See p812........ .|245.04/nd iS | Se CD Sate l leds CPT] Pee ase et ba ll FB} chl i B9, 821 
—,4-bromo-...... CsHsBrOu. See p812......... PEGA Seni oe wks Sees Gast arall at aati ase ahelt ih cranes Sal (oa Re SS | Eh ees | See eg B92, 605 
—,3-chloro-...... CsHsClOu. See p812......... 200.58)nd (w) ROP es iscsi a.cllete Mercier SHV ME Wa Seales allrccc oes eee B91, 366 
—,—,anhydride....|CsHsClOs. See p812......... 182.57|nd ZOHO: Ta Ry, wll cides aw all eee cele RiSTI ope es sass Peace ew eve ataactos ete octe B17?, 466 
—,4-chloro-...... CsHsClOu. See p812........ .|200.58/nd LOG ulti nlite Bia ellle x alc we acl ence eee BoE VER NS eral hxevl| Qeavace eek eck B9, 816 
—,—, anhydride... .|CsHsClOs. See p812.........|182.57/pr 95-7 WL Nagata ( fat Oe (ME sr citi int = Sar hoes chl s BIT’, 466 
—,3,4-dichloro-. ..|CsHiCloOu. See p812........ .|235.03}ta (w) TD enn © | Higte ener e a ieye wll Srereane ashe ements Wee] Weal ears vescllie ons-nigiecteoes B9, 817 
—,— anhydride... .|CsH2CloOs. See p812......... 217.01|pl 120-1 COL ae | i heen fener! (eae fen | Bil: pelea Ob), tO:8 B17?2, 467 
— 3,5-dichloro-. ..|CsHsCl2Ou. See p812........ ./235.03|nd, ta (aq HCl)]164d Ss... . |. eee VvViv|vl] 6 {ehl 6 B9, 817 
—,— anhydride... ./CsH2CloOs. See p812......... 217.01|nd RM COPEORIet Feel (ae! kaye Poe, a or lets) ee chl s BIT, 483 
— ,3,6-dichloro-. ..|CsHiCloOu. See p812......... PLANO ht MG.) it Minny. dopa ol eens Gamal Lee} Be val viv .|B9, 817 


p874 















































i tt 


For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Ce a Cie || if Ji, ) | ao. tT 


No. 


—_+>—______+— 


Name 


Phthalic acid 
—,—,anhydride.... 
—,4,5-dichloro-. .. 


—,— anhydride... . 
—,dihydro-....... 


—,3,6-dihydroxy-, 
dinitrile 

—,— imide...... Oi 

— ,4,5-dimethoxy- 


—,—,anhydride.... 
—,—,diethyl ester. . 


——amidex.. ct... 4 


—,—,dimethyl ester 
—,—,piperazinium 
salt 


—,tetrabromo-... 
—,—,anhydride.... 


—,tetrachloro-. . 
—,—,anhydride.... 
—,—,monoethyl 
ester 
—,tetraiodo-, 
anhydride 


Phthalic 
anhydride 
Phthalide........ 


—,3-benzylidene-. 
—,3,3-diphenyl-. . 





Phthalonic acid. . 


Phthalyl chloride. 


.|CsH2ChO«. See p812 


Synonyms and Formula 





CsH2ChOs. See p812 
CsHaChOs. See p812 


CsH2ChOs. See p812......... 

See Cyclohexadiene- 
dicarboxylic acid* 

CsHaNoO2. See p812......... 


CsHsNOu. See p830.......... 
m-Hemipic acid. 
m-Hemipinic acid. 
CiHwOs. See p812 
CsH6Os. See p812 


CsHeOs. See p812 
CsHoOs. See p812........... 
CsHsNOs. See p812 
CsHsNOs. See p812 
CiwHisNOs. See p812 


CsHsNOs. See p812 


CsHiN20.. See p830 


CwHsNOs. See p812 
CsHsNOs.CsHwNe. See p812.. 


CsH2BriOu. See p812......... 


CsBriOs. See p812 


CsClaOz. See p812 
CiHeChOu. See p812 


Csl4O3. See p812 


see Phthalic acid, anhydride 


a-Hydroxy-o-toluic acid 
lactone. 1(3)-Isobenzo- 
furanone. 


OL 
5 wy 
3 


CisH10O02. See p897 
Phthalophenone. Triphenyl- 
carbinol-o-carboxylic 
anhydride. CooH1sO2. See p897 
CsHsNOu. See p897 
see Phthalic acid, imide 


.|Tetrabenzoporphyrazine. 


QV oe 


—NH N_. 


4 \ 
as ere 


cane 


see Acetic acid, 2(2-carboxy- 
phenyl)-2-oxo-* 

see Phthalic acid, dichloride 

see 1,4-Naphthoquinone, 
2-hydroxy-3-methyl-* 





wt. 





217.01 


.|235.03 


217.01 


160.14 
179.14 
226.18 
182.13 
182.13 
182.13 
211.13 
193.12 
267.24 
211.13 
192.13 


239.19 
297.27 


481.76 
463.75 
303.93 
285.92 
331.99 


651.73 


134.13 


222.23 
286.31 


179.13 


514.53 







































































Crystalline | be Ss aad 
form, color and °C. o@ | Density| mp Unie da (sacl OE 9) (a cee | Ref. 
specific rotation other 
w | al jeth/ace} bz 
solvents 
nd 190-1 339 | Aub Scere Rear aiaes -/ Fia’ AR; TAG . .|B172, 467 
nd (w) L200 Sai eee awh wiciliccensteleste ic -aitemiere els 8 Vv .|B91, 366 
‘ vi 
ta or pr 187 -G-S.B OTS © | Versas cane sited ccoattcs ~ 6 |tov B18), 254 
(to*, CCl) cor v' | CCh 6 
yesh If ZOO Seana vo PAAR vayccihe nie ala al 5}viyv 6 |chl 6 B02, 383 
ye. nd iGw-7-S)) OU278=4 ae REET errs, siflens ogame 58) a) | | A Pe ERB, Score B21, 478 
nd O06 we dee. eam Rete adlncrmer 3 .|B102, 382 
nd, pr (eth- 166-7 (-\) Leeann Weel [aoa purser] Meercpereeicnn il viv -|B10, 498 
peth) 
rosettes (w) Oa oeasavss bias aismrens eal lPcmratmeorneics Fol et fa ad Gainer .|B10, 499 
nd OG Ailey sacciecas ose favnateoceie ellie orton va lawan lets s |chls B92, 599 
pa ve pr (w) ZUSine of telstre dees ees ss alee 6 |} 8" | 6 i |chli B9, 823 
nd (al) G4) GRNERSAS opera llcecatteiatilleveccaeataus i | st}...]...] 6 jaa st B17?, 468 
pr (al), AG) =~ i Ree, | ees mea Pee ili veel hells wala cneeeeme B92, 606 
nd (peth) 
pa ye nd GD have ai hemcereyas 6 bic 2: bovs abeis cave il enete cet Re s/s i |chli B92, 829 
(w, eth) 
eolorless nd: (w),|2OT=2) his des oh oealllne ho torarasa feet crane oh \ sg 8 jaa s B21?2, 373 
ye lf (al-ace) gh 
(dil al) BOHTT enc yissibsellioziaee «cael OneneeaeS Hilson. MeOH s_ |B92, 607 
wh OL B= 46 8 My sic: x censiee sa [erapspevay evens Uae yah | tll is oil Geel crm eeR Poetic (Gch: Ficus e 
d 
nd (w') OOM oo Mile e ta.des cub cbeas Galline mean 6 | 6 os 6 B91, 367 
gh 
nd (aa-xyl) 249. 5 BO hall\. fetes weet IL «cs as 5 i led: 5 los 54, B17?, 468 
PhNO: s 
pl (w) ZOO 6 Mis sieht oon Ao nec enema at 6 | (a |...| vi] 8 lehl é B92, 604 
pr, nd (sub) 265-6.5 sub ncn ene eee tO .|B172, 467 
Sivewa Geis a shat 94-5 d 150 Sac: SRE oA Voie ens wave enc ee | IB92, 604 
ye pr, nd (aa, {327-8 (Taam MUD (Pie Rea atten | Prrona aren i 008 i B17?, 468 
PhNO:2), nd aa dh 
(sub) 
nd 73 PASO Wm | ier mere meered| | Ree shiv - |B172, 332 
mcl pr UO | Setacwtoe: #44 ne 4 Sewer ameter oie ya Miah leper | en [PREM | CERO ee [oS nS 
lf (al) 118-20 ZOO a, lieecashorsieral| (ss) sucrgh'actel foreleg tatetaay | asegsl eam e |ivtrotell cnaneteseeGncrcna B17, 391 
nd (al) i I | Ah aiees SHG AP Snes tcl arcane Dales chl s* B17?, 334 
greb-blimel withidoes: not) oir. a.5 osille ccd ecoce onal[fs ete ys tel OB Ale ayers 
purp luster melt 








For explanations, symbols and abbreviations see beginning of table. 
ee 
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No. 






p902 


p903 


p904 
p905 


p906 


p907 


p908 


p910 


p920 














PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 















Mol Crystalline 
Name Synonyms and Formula * | form, color and 
specific rotation 
Physostigmine 
Physostigmine. . .|Eserine. CisHuNx02 275.34|orth pr (eth, bz),|105-6 
(ali? —76 (et, | 9°? 
c=1.3), (unst) 
{a]p — 120 
(bz, c=1) 
—,2-hydroxy- Eserin salicylate. 413.46|lt, air, heat— |185-7 
benzoate CisHaNsO2.C7H6Os red 
—,sulfate......... 2(CisHaN302).H2SOu.. ... . . . |648.77|dlq sc 140 
Phytadiene....... Calaar aire dirieinaesia Gapkiscaa¢ TS OL| le sea teh 65. 0ie: 2/6) ellleteee tate e- 
Phytol........... 3,7,11,15-Tetramethyl- BOG ES ssietcrane see eter ee 
2-hexadecen-1-ol*. 
Cx»nHwO 
Ploedaas 32 ahi: p-Hydroxyacetophenone- 298.28\nd (w+1), nd |195-6 
D-glucoside. (MeOH) 
CisHisO7 
Picene........... Dibenzo[a,i]phenanthrene. 278.34\lf, pl (xyl, 364 
= NN cumene, sub) 
O-O-O 
Picoline.......... see Pyridine, methyl- 
Picolinic acid... .|see 2-Pyridinecarboxylic 
acid* 
Picramic acid... .|see Phenol, 2-amino- 
4,6-dinitro-* 
Picric acid....... see Phenol, 2,4,6-trinitro-* 
Picrolonic acid... bee 6 264.20|ye nd (al) 124d 
SS i“ 
—No? 
cHs—\, N— 

a) 
Picropodophyllin.|CnHmOs................... 414.42/nd (al) 228 
Picrotoxin........ Cocculin. CwHuOu.......... 602.60|rh If, {a} —29.3|203 
Picryl chloride. ...|see Benzene, 2-chloro- 

1,3,5-trinitro-* 
Pilocarpidine (d) .|cricx CH? NH |194:24|syr, [aJp+81.3 |......... 
Ty F 
0 a (w, al, chl) 
—,nitrate(d)....... CwHuN:O2.HNOs........... 257.25|pr (w), [alp _—*|137 
+73.2 (w) 
Pilocarpine....... CaBMeOpininietls sss .es.s- 208.26|nd, [a]p +100.5 |34 
—, hydrochloride . CiHisN202.HCl............. 244.72\hyg cr 204-5 
—,2-hydroxy- Pilocarpine salicylate. 346.39/nd or If, 120 
benzoate CuHieN202.C7HeOs [a]p +63 
—vnitrate......... CuHisN202.HNOs........... 271.28|wh pw, 174-8 
[a)p +77-83 
(10 % aq sol) 
= gulfateseeeeerer (CuHisN102)2.H280......... .|514.60/hyg, [a]2+85 [132 
Pilosine.......... see Carpiline 
Pimaric acid. ... . cos 302.46\orh (ace), 211-2 
een = lalp+74.7 
(chl, o =4) 
Pimelic acid...... see Heptanedioic acid* 
Pinacol.......... see 2,3-Butanediol, 
2,3-dimethyl-* 
Pinacolone....... see 2-Butanone, 
3,3-dimethyl-* 
Pinane (d, cis)... . 138.25][a]p +22.7, —50 


p02] |—=(2) 1. aise sissele cs 


Zz 
Sona 


[a]ese + 28.5 


For explanations, symbols and abbreviations see beginning of table. 


C+-478 





°C 


202-410 


518-20 


166-778 


164.5-5 





Density np 


1.4595% 





0.861}, |1.4647% 


0.85517 |1.46092 




















6/8 
6|8 
gh | yA 
viv 

i 
vA} 6 
é 
i 6 
oh | gh 
i |v‘ 
5/8 
vA | vA 
aiv 
8 
s|s 
TL’ 
8 
v | ah 
5 
8|s 
i|s 





























Solubility 
Ref. 
other 
solvents 
s |chls B232, 330 
6 Chl ative tl: HG 
Paleo! oisl| mses ateva fave =: por 
.|/peth, B12, 243 
MeOH # 
aa © 
-jorg solv s |B1?, 503 
i |...]...|AcOEt 6 |B31, 226 
ehl i 
228 
Sich Gey Sckas 25 
cumene 8 
aa oh 
s*|...|...|MeOH 8 |B24?, 25 
vis .jalk schl, |B19, 424 
MeOH v 
Bl. dds OMS ene er 
Wee Ges eee eee . |B27?, 694 
6 |...| 8 jechl v ligi |B272,694 
i "en Get. See 
i EIS tS inches Gaetan B27, 635 
i Co Ik a (Saye 
Seiya aieatace B27, 635 
Bale es fais] ose sraiecounectoll 
Hos | ehh ../08 8 E12A, 
454 
Rae ss (BOAT 





p924 


pg25 


p926 


p927 
p928 
p929 


p930 


p931 


p932 


p933 
p934 
p935 
p936 
p937 


p938 
p939 
p940 
p941 
p942 
p943 
p944 
p945 


p946 
p947 


p948 
p949 


p950 


p951 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 























Mol Crystalline se b Solubility 
Synonyms and Formula aa form, color and oc oa Density np 5 pe | Ref. 
specific rotation other 
w | al jeth|ace} bz 
| solvents 
— He alt + ie 
shacircttiatssatece CioHis. See p920........... . 1188.25 [a]p — 20.9, sete eee » | 167-8757 10,855621 |1.462721 -|08 8 E12A, 
{a]s78 — 23.8 454 
ER St LOE es tek etre Ie nah yes TSOROa eam etea ey acca e200 156.2 0.8582) 1.465820 5 | 2 | ch] « eiepekae Nes 
B-Pinene(d)....... Nopinene. 18624Nelpeee8.6 Weve ane 164-6 —|0.86547 |1.473920 os 8 E12A, 
eo 478 
=o 
=) eee ae AES oe eM S66 POF ck asa se 136.24|(a]ss—22.44 |......... 164 0.874015 |1.477320 -|08 8 E12A, 
[e]492 — 23.10 478 
Pinic acid (dl) CH2CO2H 186.20}wh pr (w) 101-2.5 |214-69 Bi eae sec 6 B92, 529 
(a form) | | 
i Sra Wie 
CHs 
— (dl) (6 form)..... GeHOm See PA26h. cc. coe TSO ass ccs meres 68 OE UR I fet curate cas acs corse Patra eee is, eal (cy eer Pecan ok B92, 529 
—(dl) (c form)..... CoHusOs. See p926...........|/186.20]pl 58 214-68, Ul teen cre ott llagerteotos . . B92, 529 
arbiters: CoHuOx. See p926........... 186.20|nd(w) DS Ge ME cagern eitesicsel | rtaccitemee i) claret che . |B91, 320 
Pinol(dl).........|dl-Sobrerone. GOCE ee eee cated neeeeise 183-4 0.9420; |1.470920 s|s .|B172, 44 
6,8-Epoxy-1-p-menthene. 76-714 
vas 
ans 
eee 
Se 
—,hydrate(dl)..... C1oHicO.H20. See p930....... 170.25|pl or nd 131 DAT KU3 aime eet Sapeteri| sie perer AU VaR vali tiles nice cae |= eee 
Pinosylvin........ see Stilbene, 3,5-dihydroxy- 
(trans) 
Pipecoline........ see Piperidine, methyl- 
Pipecolyl carbinol/|see Piperidine, 
2(2-hydroxyethyl)- 
Piperazine. ...... | Diethylenediamine. 86.14/lf (al*) 104 145-65 Alesexersns 1.44643 |v} s | i .|glycols vy |B242, 3 
Hexahydropyrazine. 
5 6 
aN 
HN NH 
4 7 1 
Br 
—,dihydrobromide .|C«HioN2.2HBr. See p932.....|247.99|wh nd din, , Ollie ee dM cnc il eee came MLC Ree ore laches latent allel g 3-0-0 
—,dihydrochloride . |C«HioN2.2HCl. See p932.... ./159.07|nd (dil al) 385-40) 2 EI Ne oe eee 8 | hth cael (Seto ee SUMMA IRE Sites Sel teerall eee eae ocr Sie B232, 4 
—,hexahydrate....|C:HioN2.6H20. See p932.... .|194.24|wh (w) 44 L25-30 iis myo srsreailtanuconactens Ve | LB Weleda net tectaverencnere arate area 
—,l-benzyl-...... CuHisNe. See p932.......... eteAai ly PSldeaan cra ees | imecaeots CU SON coe te ioe aatco Soil BUS fkeele eile enter | cet ueen ss 
—,1,4-bis(4- 1,4-Dianisoylpiperazine. 354.39|wh LODO. blac saenit| sete stwastiert et a.ciee rh bt laa le lesen ha las eek ete 
methoxy- CaH2N20.. See p932 
benzoyl)- 
—,1,4-bis- N,N’-Di-a-toluylpiperazine. |322.39|wh SO 1 ae eres Reel eee | Geer cee 87 |['s% |) Oil oeeei) aeons etna ee al epee eee 
(phenylacetyl)- Cx2H2N2O2. See p932 
—1,4-bis- 1,4-Bis(hydrocinnamyl)- 350.44|wh S2C5 = 3  Miban cee nan re Rutter oe leer ee eS He Wy ae ead enor cece calla ceca 
(3-phenyl- piperazine. 
propanoyl)- CxHeN202. See p932 
—,1,4-dimethyl-. .|CsHuNe. See p932.........../114.19].............. 247-50 TT D7OOME TE scc worsen’ te ccstevecarers xe || se Woy dudliene .|B23, 7 
—,2,5-dimethyl- |CeHuNoe. See p932.........../114.19/rh bipym nd or |114 LEDs y Vilas eecaiavtllsvsnee eee viv] 6 6 |chl v B232, 21 
(cis) pr (chl) 
—,—(trans).-...... CeHuN2. See p932...........]114.19]mel pl or pr 118 162:sub: Use eealey cones VA Wale lool ae Atewe eee eee B232, 19 
(bz, chl) 
—,2,6-dimethyl- |CeHuNo. See p932...........|114.19]If or pl 110-1 G2 TURE ES Cate scsqiletavepaneta Sse pea 6 |chls B232, 22 
(cis) peth v 
—,1,4-dinitro-....|CiHsNsOz. See p932......... 144.14llt ye pl 158 Pe a eee ono n Feast Ales Uae ee ey, ae. es B23, 7 
—,l-ethyl-....... CeoHuNe. See p932..........: PLA SLO] Pete esr crcvecstered leave her saacacs LOS Sa Mi iccees scene one eee S| Si ES cee sy| sy Snel acvenctey seeeonar| eaten 
—,l-methyl-.....|CsHi2zN2. See p932........... BOOTH Fc Meee s sista: as Ppere seca Sinig 134-f REE acs a blose i oninne Will we |v: base opti, Bile eee 
—,2-methyl-..... CsHiNe. See p932.....5....% 100.17\|hyg If 62 W558» Parse ccc oe aoc vis|s s |chls B232, 16 
—,l-phenyl-...... CioHuN2. See p932.......... 16223ipacyeoil © se. c cae. 156=720) ul | eee WO 21a [ial oy oonlea | nell Rete cere ext Betas 
1-Piperazine- aN 158520 Mtoe 1s soa Beer S| os cd salons Dale TAG Aaa s.cs. wel ee tat Lr Oe eS Rea atts) tow brertie: nit CF loess Se ct ca 
carboxylic acid, |HN N— CO2C2Hs 116-712 
ethyl ester ——- 
1,4-Piperazine- -_ 230.26 |nd 45 SOS West |Grisecrstsneunl caste comers Bo IL Sidlioe alte sexs |occene eevee B23, 12 
dicarboxylic C2H502C—_N N—CO2C2H5 
acid, diethyl ester = 
2,5-Piperazine- Glycine anhydride. 114.11|ta or pl (w) CUT |] Rare teeth «BPA Gill ean iether laren ena es 5 | 5h .|HCls B242, 141 
dione Pi sub 260 
yw 
ile 
a - 
De 
° 












































For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline o bp us 
No. Name Synonyms and Formula 24 * | form, color and a °C. Density np Ref. 
* Ispecific rotation revallealellettletoe Nise, other 
Ip solyents 
— 1.  —-,-— ——___}—__—— 
Piperic acid 
— |Piperic acid...... see 2,4-Pentadienoic acid, 
5(3,4-methylene- 
dioxyphenyl)-* 
p952 |Piperidine........|Hexahydropyridine. Sh.US| oreo wee -9 106.0 0.8606 1.4534 | o | 0 |,..]...| # jehl s B202, 6 
Pentamethyleneimine. 17.72 
5 6 
4 NH 
> 
Soe. 
— |—,2-acetonyl-... .|see Isopelletierine 
p953 |—,l-acetyl-....... C7HisNO. See p952.......... Ler b.) (eeey. <a e ere 107-9 226-7 OME icreteie auc CoP Re Ses Fees OPN ree bn cies nti ele B202, 33 
p954 |—,2-allyl-........ CsHigNO} See p962).. 06... 0+ |128-22]).0.04.---- ees [hove ese 170-19 | 10;8823 7a | alae eels oiled | So Slee ae BB OOSTA 7 
p955 |—,1-benzoyl-..... CwHisNO. See p952......... 189.25|tel 49 B20, NEMS G cee eeee nes pe Pee (iN 8 ed atone Sir B202, 34 
18015 
— |—,4-benzoxy- see Iso-8-eucaine 
2,2,6-trimethyl- 
p956 |—,1-butyl-.......|CoHisN. See p952........... NAIL, Z| le CMe ce s.ccer eer wee 2 «tex, 175-7 0.8245, pT ay Ua) Cea (ees oe) Se) aie Pe eae B202, 13 
p957 |—,2-butyl-(d) CoHsN. See p952..........- 140-25 llelneeioi7) see ae eA tr. 0.8512 |........ Bese ne ge hes | ow bere ate see B20, 127 
p058 |—,—(@)).......... CoHwN. See p952........... 14135 | Wyse Meret oe 186-9 (0:3529,4| ae sl ee eee Fs el aed Feta B20, 128 
751 
p50 |= —Wiclan nd cree: GrHigNu See952- 50... --- 14t26fapsisiy pelo eae Meee | hece anemone. Me dal eRe | sli coke B20, 127 
p960 |—,3-butyl-....... CoH. See pO52 2... seein MAUS craiasiaree's ccacere, 6 4illerel Biase. 44 LOGAC4, Png Nee df mae cee fs | 8 fen <|... sehr B201, 30 
p961 |—,1-sec-butyl-(dl).|CoHieN. See p952........... TATE | eee Se ye Al es 175-67 |0:88787 11 Ase ed lee se a. B202, 13 
D962) = (ee aaah CoHiN. See p952........... TAN 25|faln— 54050) | \Secev eee. 75-6% Os835; ||1.44ee eM eae alee 
p963 |—,1-tert-butyl-....|CoHieN. See p952........... TAU 25 | career ee Se a(n ee | 166768 0.8465; |1.4532% | 6] 0] ]...|...|..........|B202, 13 
p964 |—,2,4-diethyl-....|CsHisN. See p952........... AE Bl Reece muses at nh Agwon ese | pie) O.SF2Z29 Nese snie Bidhesargtl ome lect se arataereat are B20, 128 
p965 |—,2,5-diethyl-..../CyHisN. See p952........... Ue wee ences trace at ere all beaten ee wa ait 190 Sree" awa awa 2a af) ee oie LW B20, 128 
100-522 
p966 |—,3,4-diethyl-(cis)|CoHiN. See p952........... 141.25|[e]p+26.0 |......... WOitim |G sere. NSS al ele LU: lites replied etait eI - 
(95% al, 
e=4.35) 
p967 |—,—(trans)....... CoHwN. See p952........... TAD An eee cee aes ae cae 193720 Se SPIE (RHR NS IR: leks 8 baled | epee os B20, 128 
p969 |—,1,2-di- CrHisN. See p952........... 113.20|[ale+68.8  |......... 127 0.825 |........ ese (Ales Mere WA fae ra cere gel Le 
methyl-(d) 
p970 |—,—(dl).......... CrHisN. See p952........... DUB S2Oi a aa wrote gate ary teeaee- aaa eg 127.9 0.824" 1.4395% | s/s !s |...].../CSes B20, 95 
p971 |—,1,3-di- CrHuN. See p952........... 1320 (he, PI GE sees 124-6 0.81896 |........ Heke elo <| sc] eheetettRz0cI00 
methyl-(dl) 
p972 |—,2,3-dimethyl- |a,6-Lupetidine. DUD. 2OM RS Reker: AAS ce. acy. ree ASB HAO: WE 5c Sk wile oe eles s|v Moree Geode k B20!, 29 
CiHisN. See p952 
p973 |—,2,4-di- a,y-Lupetidine. 113.20|[elp+23.2  |....... | ee O45 Mh ow ce ctslliaed| ell aol ch ale B20, 108 
methyl-(d) CiHisN. See p952 
p974 |—,—(dl).......... CrHuN. See p952........... fi ts 20 erage ea eae He. s. 6.0 satan a me OBO1 GF hs hin arowtedes at CV Wal eed eos B201, 29 
p975 |—,2,5-dimethyl-. .|a,8’-Lupetidine. EE AE n> || Sane TBS—SO ST) Sans sic cone eae anes B20, 108 
CrHisN. See p952.......... cor 
p976 |—,2,6-dimethyl-. , |a,a’-Lupetidine. Ui: Be Mane AA, |S ee 127.5- O.8402° |. 0.5058. mo | ©} o].../...Jacs B202, 60 
C7HisN. See p952 8.3768 
p977 |—,3,3-dimethyl-. . |8,8’Lupetidine. REG 2O) ath. Mere dieuk odusere LEGA ULAR hin acces cette JOS] OARS) ss.) iets Rein HBO OLED 
CrHisN. See p952 
p978 |—,4,4-dimethyl-., . |y,y/Lupetidine. PA OY es saasad cs kis Rc MI tae le Los) oe eens ogee ey Os set ha Be allo wc ORT B20, 29 
C7HisN. See p952 
p979 |—,4(dimethyl- Trenal. CisH2Ne. See p952..../204.31|Lf (bz) AI5-8.5 [T2860 sade ce SE ere) sen Bh tdi) FIGIw" | 24 ee. 
amino) 1-phenyl- 
p980 |—,1(2,2-dimethyl-| N-Neopentylpiperidine. LOD PSH cosmos ans Siglsewruss ee Les 0.86087 |1.4593% |...]...]...].. wll ft bags ie a 
propyl)- CrHuN. See p952 
p981 |—,1-dodecyl-...... CiwHuN. See p052...........]253.46lpaye —S>|f..... . -. 1615 0.88789) [L,458820 1c cleo | eo aaa en | cee ee 
p982 |—,l-ethyl-....... CrHisN. See p952........... A ZON a cerae nhcte cy Perermnnreray ast} 0.82377 1.4445 il pore she ae B202, 13 
p983 |—,2-ethyl-(d)..... CrHuN. See p952........... L13.20|[alp F171  fecnccevas 142-3.5 |0.86804 |........ evretiives ah saris ate B20, 104 .- 
OSs] |= —=(d) ene eee Ce ElaxN S26 0962 veriet 1014118. 20 on: cote cse scale ene 141.5-2.5 |0.86660 |........ 8 [aes eee coer eee B20, 28 
POSS) — $=) icone cat ...|CrHisN. See p952........... 118220|falp— 14.0) nee eee 16849") | |e sels. Al nelly Ae eal i B201, 28 

















































For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline b Solubility 
No. Name Synonyms and Formula Li "| form, color and rae eet Density np Tr Ref. 
* |specific rotation é other 
w | al |eth|ace} bz 
solvents 
+ - + +— 
Piperidine 
7986 |—,3-ethyl-(dl)....|C7HisN. See p952.......... 113.20|fum in air 1152.6 0.8565, |1.4531% | 5 .|B201, 29 
p987 |—,—(1)...........|CrHisN. See p952..... .{113.20| {aly —4.5 VSG? MANES cyl wee .|B20, 106 
p988 |—,4-ethyl-...... .|CyHisN. See p952...... ATEBRSO | eae Nee IA. concedes 156-8 0.8759° 6 .|B20, 108 
— |—,1,4-ethylene-. .|see Quinuclidine 
p989 |—,1-heptyl-...... CETSEN MES 8 OBS wo. craters sso ERSLBS ka ties wka ve . {239.5 O:851620! 11154581204 see | oslo leleer |e tall Reateeteteteeary | Rien aes 
p990 |—,1-hexyl-...... .|CuHesN. See p952.... BITGO:80| SOME cores oc dleecen .|219.2 OMRS0% Lg 1 AGL TAORS Set PAlRFa| Motil 1.0 Rao cnc eee) eee 
p991 |—,1(2-hydroxy- _|2-N-Piperidylethanol. 129.20). .|200-22 0.973228 |1.474920 | « | y .|B202, 18 
ethyl)- CrHisNO. See p952 89-9120 
p992 |—,2(1-hydroxy- Methyl-2-piperidylearbinol. [129.20)..............]...... .|106-1018 |..... .|B212, 9 
ethyl)- CrHisNO. See p952 
p993 |—,2(2-hydroxy- |C;HisNO. See p952....... OYE) Sie eee 5 eee 39-40 234.5 TRE Mh ares vilviv .|B212, 9 
ethyl)- 145-636 
p994 |—,3(2-hydroxy- |C;HisNO. See p952......... 120,90 Bers teen eee less eece T2I-3e | NTOTOH,: \ke4 88825 el elk acl en eee |e eee B212, 10 
ethyl)- 
p995 |—,4(2-hydroxy- |C;HisNO. See p952......... 129.20|syr 132-3.5 |227-8 SOB eae | eaten teal | tee dee les rel [eared | ee eee B212, 10 
ethyl)- 120-515 
— |—,2(2-hydroxy- see Conyhydrine 
propyl)- 
p996 |—,l-isobutyl-. . ..|CsHisN. See p952.......... TPROT || See. eee eee 160—170') 0181612 |1.438225eily; |aeleN 8) . eel: B20, 20 
8743 
p997 |—,2-isobutyl-.. . .|CsHisN. See p952.......... VATED I Rede eo gaan de ell AES vee 181-2 0.8510; {1.455322 aye Wea eel eck | eo B20, 128 
p998 |—,]-isopropyl-. . .|CsHiN. See p952.......... (I ok Siete. Pane Reels Ae 149-5077 0.8389; |1.449120 | s .|B202, 13 
°° 
p999 |—,2-isopropyl- CaEirNSeep9525....-..%.-.. D728 hears weer eas han tell ehenm «teasers 162 OSSOGSON nerves Dyed [osc cree ||S eke [eae | See Se B20, 120 
(dl) ir 
P1000 | — (sees ee CsHiN. See p952.......... 127223\ [ly 3elo a mnlHeee eee 161.5 O:S5031)| Renee ind . ./B20, 121 
p1001 |—,4-isopropyl-. . .|CsHivN. See p952.......... TOROS) | ome Noe maorel |S eee ee GS 27M |e ee on.y.-4| eee eer Sill all rnc slat age eee B20, 121 
66-7015 ir 
p1002 |—,1-methyl-..... CoHiaN. See p952.......... aYe)N le Sees. ena Rls ceeeeee ve 107 0.81594 |1.43552 | v | © | © .|B202, 12 
sh 
p1003 |—,2-methyl-(d).. .|CsHizN. See p952..,....... O9507) (elscia18:7) ellen nee PAI We Saeon pW OA) fal nls | nla ell se | ella ooe oe « B202, 57 
(chl) 
pl00L | (al) eee a-Pipecoline. CeHiusN. OO: 17 (nee net oe —4.9 117-847 0.84364 |1.4464% | v | s | 8 |...|...|dil KOH i |B202, 57 
See p952 
1005 |—,3-methyl-(dl) . .|8-Pipecoline. CeHuuN. 99:17 |e ae Pee enses 125-67) 10184464. |1-4463% lly, |. o|s-slns | | eeeenee ae B202, 58 
Pp 
See p952 
p1006 |—,—()....-.----- CeoHusN. See p952.......... DONT c\|oc]s 4 |e ee ye, a |e ee = eee |) el ee B202, 58 
p1007 |—,4-methyl-..... y-Pipecoline. CeHi3N. QO ETH eee wieaptete ts sitions |\stgte ss are = 126.5-9 JO:86749 We cena Ven | Saree Meer fone x-sctraa] ROMY ME ra, aera B20, 101 
See p952 
p1008 |—,1(3-methyl- N-Isoamylpiperidine. LAS QBS Be Ante Meccranttal tenia elas z VSS SOT NR cece cual aeaw eases Oy eases) | Srecsshe deatl weal lcarreneceh eaten B202, 14 
butyl)- CwHuaN. See p952 
p1009 |—,1(2-methyl-2- |CuHuN. See p952.......... TUSCEET | vaeeiee £5 ena He aencenor 205-7 O:S517) (45022001 | epevall ee (Beene oll oll pee eee B202, 14 
pentyl)- 
p1010 |—,1(3-methyl-3- |CuHosN. See p952.......... TED:S OCR TIE ees wns. 21.4782 0.8614; [1.463720 .|B202, 14 
pentyl)- 
— |—,1-methyl-2- see Coniine, N-methyl- 
propyl- 18°5 
p1011 |—,1-nitroso-.. .. .|CsHioN20. See p952........ neste | Wn lly Sueaasee 217721 1.0631'4° |1.493385| HCl s B201, 24 
10218 
p1012 |-—,l-nonyl-...... .|CisHN. See p952.......... OTS LY a a aay Balle Ie ne 1S6= 729 OLSB13% |12453825 | eee | eel | eed |e er 
p1013 |—,1-octyl-........ GisHizI Na See O02 Ee toe neers LO 706|Raseechrasseccioel Mb tas oi 12210 SPY Ae pH VEN || Al ih. wile bsaallodnsongdaallage ve anc 
891 
p1014 |—,1-pentyl-...... CiHaN. See p952.......... HEECE, oes a npn 198.2 1.4498 0.828229 |........ _|B202, 13 
808 
p1015 |—,1-phenyl-...... CuHusN. See p952.......... 1GI1525| Hoey ee heey, col Marcus. D5 THBP a tte Rersiret||lenel Ree eicre viv v |chl v B202, 14 
126.515 
p1016 |—,2-propenyl-(d) .|CsHisN. See p952.......... 15:0 1|(apeceeoacawe Me tem Ome tet MS OR AE Mele Ls see ees B20, 147 
ily eC ie oa aca CsHisN. See p952.........- 125.21\nd —15 166. 5287571 0°S6054 | |\h.c. eterte tes a ne see er eee B20, 147 















































For explanations, symbols and abbreviations see beginning of table. 
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A Solubility | 
Mol Crystalline - Be 
No. Name Synonyms and Formula i form, color and a oC Density np Be Ref. 
* |specific rotation <7 altalilleth|acellibz other 
solvents 
ie — a + = 
Piperidine 
aD O)asAnar soon e CsHisN. See p952........... 125221 [aly —=29.00 Mall eee: setae O'8672 ol etter eal is Bleek SO er nt tee 4 B20, 147 
p1019 |—,1-propyl-...... CatArIN BER DOS? isice o 5 comsome ALF On svete ea wick eal x orcas 151.2 OL823120. |L4446209 Bill Va Wie a =\|)- ei ellln) o:<:0mp ee eter B202, 13 
— |—,2-propyl-...... see Coniine 
p1020 |—,3-propyl-(d)....|CsHiwN. See p952........... 127.23 [a}p +5.9 eed (Pe. wh Cad De A rs REE E fons] mks EP. chic. 01] orang haley Sepw te B20, 120 
1021) |==—(a)) eee CsHiN. See p952........... 12793 | A re | ote aia raar: 174758 0:84752. lac ee ef ESS | acts |laodapgeete PB2O SLO) 
p1022 |——()........... CsHuN, See p952.........../127.23}oil, (a)p—6.6 |......... EEE: we TAI |Iawowan6: igs ats Hl eH AAD Nol te ee B20, 120 
p1023 |—,4-propyl-...... Calin, See p052 0 cee cen UD disease seem pt ole te cet ok oxo eee es Le Be Partie sccsoly tages enone 3 ate ig. cueifin.d Jail lots de fics tall araresepeeeeenea dS OED OD 
p1024 |—,2,2,6,6-tetra- |CoHwN. See p952........... 149-25 cart Ae oc Re Oe 155.5-6.5 |0.83674 |.......- An Nae bss |i ee B20, 129 
methyl- 
p1025 |—,2,2,4-tri- CeHiiN. See p952........... L272 eerste sete yess ete t eric 148 (E83 P58 lee Sill, 82 h8) loess sell reeee ee oom et 
methyl- 
p1026 |—,2,3,6-tri- CsHriN. See p952........... 117 by 434 Pecans nn Cel carer | Oe Oe 368 0.83027 1.44342 |...)...[---]e ee [ee ede ee cones ee een e eee 
methyl- 
p1027 |—,2,4,6-tri- CsHiiN. See p952........... L728 eee Mee ie toe eal | akan 151-3 O'B315 c le44359) eon lecol co 1 eee eee B202, 64 
methyl- 
p1028 |1-Piperidinecar- |N-Formy] piperidine. 113.16|pa ye Me sores ceral Cee: 10205, |. 0 00 wo | o}o]...| «© Ich] @ B202, 33 
boxaldehyde — 106-1017 aa © 
« N—CHO fee 
p1029 |1-Piperidinecar- Seas rr 246.44|pa ye lf (al), MOQ 7O Mics npesiadcets [xs gies tae bes 8s ee WEN Clo ced call Wl. con ccctaat B202, 37 
bodithioic acid, cs aa x > (CSreth) 
piperidinium salt 
p1030 |4-Piperidinecar- {Hexahydronicotinic acid. I GAS ONO cas, eRe GAS OLD!) jareeittsci<10f Peace =o El noenet ere BT? Ve ade Ged s eatee ce ccreye eae eee a ee 
boxylic acid Tsonipecotic acid. 
yee 
HN —cO2H 
6 5 
p1031 |—,ethyl ester... ...|Ethyl isonipecotate. UST s2l eran stctsretans syste dormane sae i nd ee eee 1.45603) | ala] S148) eal ceke see eee ee ores 
CsHisNOz. See p1030 
p1032 |—,methy]l ester... .|Methyl isonipecotate. UG ress aver stars. ss; oy ave. ai feneroxecevace sits S808 aes L.aGageey Ta] a VS ote te Bo lew eres ce om ston sere 
CiHiaNOz. See p1030 
p1033 |—,1-methyl-, CsHisNOz. See pl030........ VEC Qa aeetettevers eosin, elections 96-100 |........ L.4618 Ht so Bosal) Bele oo seca ce eee eG 
methyl ester 
p1034 |—,1-methyl-4- Mepheridine hydrochloride. |283.79].............. TSG Ooi Tis cece hee Ls Sotho OLR ree Beal) Tah, gs: 2 [ACOs )12-6 5 oes 
phenyl, ethyl CisH22xCINOz. See p1030 
ester hydro- 
chloride 
p10341|2,4,-Piperidine- o={ ‘NH TOSEZON eee erwenctenine LO © Mulenres coho tile ta amie Oallon aoe VI Vo Jas cbesc}e OOM Y Tone eee 
dione, 3,3- gre 
diethyl- C2H5 C2Hs O 
— |Piperidinic acid. .|see Butanoic acid 4- 
amino-* 
— |Piperidinium, see Piperidinecarbodithoic 
cyclopenta- acid, piperidinium salt 
methylene dithio- 
carbamate 
p1035 |2-Piperidone..... 5-Aminopentanoic acid 99.14|hyg 39-40 BOS —-G2U Nie ko. o Gifsiuesy oe Wi. oe fe Waite « [nth Haas, B21, 238 
lactam*. 6-Valerolactam. 137" con alk i 
° 
3 A, 
4 NH 
5 6 
p1036 |4-Piperidone, 3. 2 1 LEG OO) ome wee speak EOOSSE Ula or ete wiccev)| uate debe aciatunves 9 ail ener (Sees (et ions) bees epee) te) Ge 
hydrochloride o= NH.Hcl 
bv 
p1037 |2-Piperidone, 3- |CsH»yNO:. See p1035.........|115.13/nd or pr Ao Wil eva vave.cc'atecapeil acer vxnaler Ulisse oete ree vi|v] 6]...|...JAcOEt, B21, 411 
hydroxy-(dl) (AcOEt) chl 6 
p1038 |—,5-hydroxy-..... CsHoNOs. See pl035......... 115.13] (al, al-AcOEt) |145-6 cor]......... Peden4 Mtoe Va] V4) Laloces:|) bP ACORG, B212, 412 
chl 6 
p1039 |4-Piperidone, Triacetoneamine. 173.25|rh ta (moist SOC (OG | bias ehieswmmnee viviv 5 esses whuariasarccev aang B212, 222 
2,2,6,6-tetra- CoHiNO.H20. See p1036 eth, +1w), nd /34.6 (anh) 
methyl- (eth) 
p1040 |Piperine.......... 1-Piperylpiperidine. 2SH.8diDE (AGOEHT) pls |TA005. 7h lcm sbaserene lems oreicies | cress aac ith 8ol Yiless| v Pye B202, 53 
, CivHisN Os (al) vh chl v 












































For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline b Solubility 
No. Name Synonyms and Formula * | form, color and eae a Density np if 1 Ref. 
specifi tati 
A ipieess al |eth| ace} bz other 
solvents i 
SS ee ee a lies 
Piperine 
pl041 — hy droiodide 2(CiwHieNOs).HI.I2......... ./952.43]bl nd CAE li See PALES riatamen sate wee vil v ./ehl, CS2 v |B20, 80 
diiodide 
— |Piperitenone..... see 3-Terpinolenone 
p1042 |Piperitone(d)..... of Saber teh 1-Methyl- |152.24/yesh in air =—s fw... .. 222-30 0.93447 1.484820 6 lf si ora All aunt aot ae B72, 74 
4-isopropylcyclohexanone-3. 20 116-8. 520 
CroHO {a]p +49.13 
POS HAL) Cc ccc widen oh CHOEICQ a crys va ann's oh vee ais 1UoP MOY Ae crane, Meola . |232-3 CREM IBT CYC ata ere eral fy a ere een ere B71, 64 
11318 
DIOS Din oooh otra COEURO KE sic Arena ek ve vs 152.24|[a]p — 51.53 235 Oe Pz ie Api ce tye lee ol acealles sll! | Ball Seed ae BT7?, 75 
109.5- 
10515 
p1045 |Piperolidine(dl). . | Octahydropyrrocoline. 1) 3) || ae .{161.57% 10,9012, |........ .|B20, 150 
5-Coniceine. 
Giese 
RE: 
P1086 0). Seen ec ceeds CsHisN. See pl1045.......... 125.21|[a]p —7.8 (c=1)|........ . {158729 OS OZ Oa seve cscte corel erreallintete [esate cope obtes| Dartetreteemer B20, 150 
— |Piperonal........ see Benzaldehyde, 3,4- 
methylenedioxy- 
— |4-Piperone....... see Verbenone 
— |Piperonyl alcohol.|see Toluene, a-hydroxy- 
3,4-methylenedioxy- 
— |Piperonylic acid. .|see Benzoic acid, 3,4- 
methylenedioxy- 
— |Pivaldehyde...... see Propanal, 2,2- 
dimethyl-* 
— |Pivalic acid....... see Propanoic acid, 2,2- 
dimethyl-* 
— |Pivalil...........- see 3,4-Hexanedione, 
2,2,5,5-tetramethyl-* 
— |Pivalilindandione |see 1,3-Indandione, 2-tert- 
butyl- 
— |Pivaloin.......... see 3-Hexanone, 4-hydroxy- 
2,2,5,5-tetramethyl-* 
— |Pivalophenone. . .|sce 1-Propanone, 2,2- 
dimethyl-1-phenyl-* 
— |Plasmocid........|see Antimalarine 
— |Plumhagin...... .|see 1,4-Naphthoquinone, 
5-hydroxy-2-methy!-* 
p1047 |Podophyllotoxin. .|CxHzOs....-......-....--- A14.A2iwh (wt-1or/2)) \114—8 | elitssh..-lliee e~ seplllseeetr cals vj iv |v |ehlv B192, 443 
{a}p —101.3 
p1048 |Polyglycolid... .. .|[-O-CHzCO-]z..........+---|...... Wh. CPHNOS)) /|2235  geaselifsvacstvche ars |lovetchera. ave) cl PR Peperaasy aallenan faca-ai leven tests lista Iheteretetecensr she B191, 679 
p1049 |Populin.......... Salicin benzoate. 390.39|nd (w+2, al a1CTE TP ay lias eerie: SAR Lh Re: Cie eel Gree See sh| v aa s B31, 216 
= +2w) 
eta ee A cE [a]p —2.0 
G Set . ai; C—CH202C6Hs 
H H OHH H 
p1050 |Porphin.......... Tetramethenetetrapyrrole. 310.36|met red or og 1f/360 300!'sub {1.336 |... 25.00 5 ; chlfs B262, 228 
= (chl-MeOH) Py 6, 
yk Y N diox s 
[Sse ux | 
7s N > 
ori 
pl051 |Pregnane......... 17(8)Ethyletiocholane. 288.62|mclscorpl |......... 83.5 1.032". oe weer arte Petes .|chl s El4, 17 
; MeOH s* 
12 18 17 20 21 ae 
— 2 
1h. ae {a]p +20 
1 19|913|__116 
2 YN714 15 
10 [8 
3 5N/47 
4 6 
p1052 |Pregnane-3(a), CrHaeOx. See p1051......... 320.52/pl (ace) Q88o 0 havens ar LUGS ee erenetereree 5 sh|...|o8 5 E14, 95 
20(a)diol lal? +27.4 



































For explanations, symbols and abbreviations see beginning of table. 
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Ref. 


E14, 95 
E14, 95 

E14, 95 

E14, 152 
El4, 115 
E14, 115 
E14, 132 
E14, 132 


E14, 150 


E14, 114 


B31, 372 


E14, 151 


.|B22, 1 


B222, 5 
B222, 3 


B22, 546 


Solubility 
Mol Crystalline Le bn 
No. Name Synonyms and Formula on form, color and oC oC Density np 
specific rotation PAT eaN eves other 
solvents 
Pregnane-3(a) 
p1053 |Pregnane-3(a), CuHesO2. See pl1051......... 320.52! (al) Py Ween |B Oras, kB | SCR ETI RII 6 hls 9 A REE [oo tec so 
20(8)diol 
p1054 |Pregnane-3(), CuHseO2. See pl051......... 320.52! (al) SON eee lee | kee ee ici EA Rae ee 
20(a)diol 
p1055 |Pregnane-3(§), CaiHseO2. See pl1051......... 320.52\cr (AcOEt- LAB MW ema te ek votre leon meres -|AcOEt 8 
20(8)diol peth) 
p1056 |3,20-Pregnane- Ca1H3202. See pl1051......... 316.49|nd (dil al) E2359 oi lh Seeks callin. eceten cesar aN W ie sted ae allle + NOB AY: 
dione 
p1057 |Pregan-3(a)ol- CnHu®2. See pl1051......... 318.50} (dil al) FAQ WSIS se oles aire el aa, a iNlevs a ers aaa as | Baia ise) leet | AenAescie ahr) 
20-one 
p1058 |Pregnan-3(8)ol- — |CxHaOz. See pl051......... 318.50] (dil al) TACT lel vector Retreat cesnees roll Ses occa AR. le elle oll coe eee 
20-one 
p1059 |Pregnan-20(a)ol- |CuHaOz. See pl051......... 318.50|pr (ace) 15 Je a Farad USS re prea a ee PRE 
3-one 
p1060 |Pregnan-20(8)ol- |CaHauO. See pl051......... 318.50} (dil MeOH) WD) lene an cle ccs aalices OS MeOH s* 
3-one 
p1061 |4-Pregnene-11(8), |C2Hs20s. See pl1051......... 364.49| (aq ace+w) PO O's (AR tite Awad en A | RR 8 PD) (eats! |B apienao A 
17(a).20,21- 0 
tetrol-3-one tale 7-81 (a) 
p1062 |4-Pregnene-17(a), |C2H20s. See p1051........ . |348.49|(MeOH) 190 AS aa Soon lee ties clemerenre .|diox, chl s 
20(8).21-triol- [aly +63 MeOH s 
3-one 
p1063 |5-Pregnene-3(8)- |C2Hs202. See pl051......... 316.49|nd (dil al) 12); SR (85 OR ee (ri, 0, Se Reems 6 6| 6 |\CCh 6 
-20- lici 
ol-20-one [al +28 igi 
— |Prehnitene....... see Benzene, 1,2,3,4- 
tetramethyl-* 
— |Prehnitic acid... .|see 1,2,3,5-Benzenetetra- 
carboxylic acid* 
— |Prehnitylic acid. .|see Benzoic acid, 2,3,4- 
trimethyl- 
p1064 |Primeverose.... . ./6(8-D-Xylosido) D-glucose. 312:28]((MeOET, SOs .0 mesic ne eace luc tetas Se eaellceoe eins 8 .|MeOH 8 
B al), {a]p (mut) 
CH(OH) CH 
ONS | +23 to —3.2 
Tit | aon 
nie ° si ° 
te fo) ce 
a CH 
CH2 
— |Procaine......... see Benzoic acid, 4-amino- 
2(diethylamino), ethyl 
ester 
p1065 |a-Progesterone... 314.47lorb pr (dil al) [1285 |......... Ue eee a los 6 
ial a cery [a] +192 
eleale 
ON 
° 
- ee MCG PLUDO. wee enue i . . . 5 Me eee ee . 
p1066 |8-Progesterone.. .|C2HO2. See p1065 314.47 [alt +172-82 121 1.171 8 8 sulf s 
iox 8 
(diox, c= 2) 
p1067 | Progesterone, CuHa2N202. See 1065........ 344.50|pl (dil al) 2 a oe Se | Se ae | Ane sh |... shese|ese[eeseeeeees 
dioxime 
p1068 |Proline(D)........ d-2-Pyrrolidinecarboxylic 115.13}pr (al-eth) BEBO. |b. viscceele cle corm Oe xircanerrate 
acid. {a]p +81.9 (w) 
aug 
sl J*-com 
N 
| 
H 
pl069 |—(DL)........... CsHoNOz. See p1068......... 5.13}nd (al-eth) se inal | ee ge (I RR | vAl i | 6] 6 |chl 6 
8 
11070 |B) eeaewoskec aks CrHeNOs.[Seepl1068...4..... (106.18ind (al)y pr (w)) |220-2 kw. cca. Mec oae ss feces ee 6} i BuOH, 
PrOH i 
p1071 |—,4-hydroxy- CsHoNOs. See pl068.........|131.18}/nd (w+1) BO TE NG: oi nicinc§ fers n|f flu plea ana all Rclorseeratevotel eter teste Reecaer] Peeaeell ensea | Ree meet ee aie 
D. ch 
aia [ali +58.6 
(w, p=5) 
p1072 |—,—-(DL, cis)..... .|CsH»NOs. See pl068.........|131.13 (w, dil al) ELE, NR: sates toca lf Bevcahcregeterrall hvazcucee tcl PeNCTA te sueilecrmellieeere ...|MeOH 6 











For explanations, symbols and abbreviations see beginning of table. 
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B222, 144 









Proline 


















PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 











plo73 |—,—(L, cis).......|CsHeNOs. See pl068......... 
pl074 |—,—-(D, trans)..... CsHoNOs. See pl068........ 
pl074 |—,—(DL, trans) .. .|CsH»NOs. See pl068......... 
pl075 |—,—-(L, trans)..... CsHoNOs. See pl068........ 
pl077 |—,—,betaine(d)....|C7HisNOs. See pl068........ 
— |Prominal......... eee Barbituric acid, 5- 
ethyl-3-methyl-5-phenyl- 
p1078 |Prontisol HN 
~ 
mnsor—(_S—n w—€_S—xm Rcl 
p1079 |Propadiene*..... . Allene. Dimethylenemethane. 
CH::C:CH: 
p1080 |—,1,3-dioxo-*..... Carbon suboxide. 
Dioxoallene. 0:C:C:C:0 
p1081 |—,tetrafluoro-*...|Perfluoroallene. F:C:C:CF:... 
p1082 |—,tetraphenyl-*. .|(CsHs):C :C:C(CeHs)2....... . 
— |Propaesin........ see Benzoic acid, 4-amino-, 
propyl ester 
p1083 |Propanal*........ Propionaldehyde. Propional. 
CH;sCH:CHO 
pl084 |—,diethy] acetal. . .|1,1-Diethoxypropane*. 
Propylal. 
CHsCH:CH(OC2Hs): 
pl085 |—,oxime*......... Propionaldoxime. 
CH;sCH:CH:NOH 
p1086 |—,2-bromo-*..... CHsCHBrCHO i cuebraci-r 
p1087 |—,2-chloro-*..... CHiCHCICHO. 5.20 ce pees 
p1088 |—,3-chloro-*..... CICHeCHsCHO yet snterss!ens 
p1089 |—,—,diethyl CICH:CH2CH(OC:2Hs):..... - 
acetal* 
p1090 |—,2-chloro-2- (CHs)-CCICHO:555 esac s 
methyl-* 
p1091 |—,2,3-dibromo-* |Acrolein dibromide. 
BrCH:CHBrCHO 
p1092 |—,2,2-dichloro-*..|CH:CChCHO.............. 
p1093 |—,2,3-dichloro-*..|CICH:CHCICHO......... 
— |—,2,3-dihydroxy-*| see Glyceraldehyde 
p1094 |—,2,2-dimethyl-*.|Pivalaldehyde. (CHs)s;CCHO. 
p1095 |—,—,oxime*...... Pivaldoxime. 
(CHs)s;CCH:NOH 
p1096 |—,3-ethoxy-, 1, 1, 3-Triethoxypropane*. 
diethyl acetal* C:HsOCH2C H2CH(OC2Hs)2 
— |—,2-ethyl-3- see Butanal, 2-benzylidene 
phenyl-* 
p1097 |—,3-hydroxy-2- |Propanolonal. Reductone. 
oxo-* HOCH:COCHO 
p1098.:—,3(4-isopropyl- [Cyclamen aldehyde. 
pheny!)2-methyl| Cyclomal. 
euj—¢_Y—cmcn (cHs)cHO 
p1099 |—,2-oxo-*........ Methylglyoxal. CHsCOCHO. 
p1100 |—,—,dioxiime*.. .|Methy] glyoxime. 
CH;:C(:NOH)CH:NOH 
p1101 |—,—,1l-oxime’... . |Tsonitrosoacetone. 


CH;:COCH:NOH 





Mol. 
wt. 


131.13 


. {131.13 


131.13 


{131.13 


159.18 


327.8 


40.07 


68.03 


112.03 
344.43 


58.08 


132.20 


73.09 


136.99 


92.53 
92.53 


166.65 


126.98 


. {129.98 


86.13 
101.15 


176.26 





72.06 
102.09 


87.08 





Crystalline 
form, color and 
specific rotation 


nd (w+1), 
[a)p — 58.1 


(w, p=5.2) 
lf (dil al) 


{a]p +75.2 


pl (MeOH) 

lf (dil al), pr (w) 
(a]p —76.5 
(w, c=2.5) 

pr (w+1), 


[a]p +36 


og-red 


gas 


gas 


gas 
nd, pr (dil ace, 
al), 


(peth) 
hyd (w) 


ye 





ye hyg 
nd 


nd (CC), lf 
(eth-peth) 


238-41 


274 


270 
274 


249d 





248-50 











68 


Density 








48.8 


122.874 















0.92587 


1.59220 


1.182” 
1.26835 


0.9951 


1.053 
2.19818 


1.0455™ 


np 








1.4168 


1.4538° 


1.3636 


1.4287” 


1.4813” 


1.43117 
1.47516 


1.42061 


1.47620 


1,3791% 





1.400218 











s* 














Solubility 



























other 


.|MeOH 6 


.|MeOH s* 














Ref. 


solvents 


B22, 546 


. |B221, 545 


B222, 143 


. |B221, 143 








Bl, 922 


Bl, 856 


B52, 692 


Bl, 629 


Bl, 685 


BI, 631 


B12, 691 


BL, 334 
Bl, 690 


Bl, 690 


Bl, 675 


Bl?, 691 


B1?, 2692 
BL, 691 


BL, 740 
BL, 354 


B1?, 3190 


Bl?, 895 








For explanations, symbols and abbreviations see beginning of table. 
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No. 






p1102 
p1103 


p1104 


p1105 


p1106 


p1107 


p1108 


p1109 


pl110 


pllill 


pll12 


pl113 


pll14t 


plll15 


p1116 


pll17 


p1l118 


p1118! 


p1119 


p1120 


pll21 


p1122 


p1123 


pll24 


pll25 





Propanal 
—,2-phenoxy-*... 
—,—,oxime*...... 


—,2-phenyl-*..... 


—,3-phenyl-*..... 


—,2,2,3-tri- 
chloro-* 


Propane*......... 


—,l-amino-*..... 


—,2-amino-*..... 


—,l-amino-3(2- 
butyloctyloxy)-* 


1-amino-2,2- 
dimethyl-* 


—,l-amino-3- 
dodecyloxy-* 


—,l-amino-3- 
methoxy-* 


—,2-amino-2- 
methyl-* 


—,2-amino-l- 
phenyl-* 
—,2,2-bis(bromo- 
methyl) 1,3- 
dibromo-* 
—,2,2-bis(chloro- 
methyl) 1,3- 
dichloro-* 
—,1,1-bis(ethyl- 
sulfonyl)2- 
methyl-* 
—,1,1-bis(4- 
hydroxy- 
phenyl)-* 


—,2,2-bis(4- 
hydroxy- 
phenyl)-* 

—,2,2-bis(iodo- 
methyl) 1,3- 
diiodo-* 


—,l-bromo-*..... 


—,2-bromo-*..... 


—,1-bromo-2- 
chloro-* 


—,l1-bromo-3- 
chloro-* 


—,2-bromo-l- 
chloro-* 


—,2-bromo-2- 
chloro-* 

—,l1-bromo-2,2- 
dimethyl-* 












Synonyms and Formula 











Mol. 


Crystalline 


form, color and 
wt. 





CcHsOCH (CHa) CHO. shecc<.<016 | POOLS) iat ook x-ctetentete 

CsHsOCH(CHs)CH:NOH... .|165.19}nd 

Hydratropic aldehyde. 115 21 Wd en eR tence tc A 
CeHsCH(CHs)CHO 

Hydrocinnamaldehyde. 134.17|mcl 

CeHsC H2CH2CHO 

CICHCELC HOR ccc GLAS cece tee 

CCH ees acai ave. cieiae evil, SE OM am saibees aa vee 

Propylamine. SOU eeerrts pcos cuera ore 
CHsC H2C H2N He 

Isopropylamine. OST E Eieiiiteversiste cee 
(CHa)2CHN Ha 

CHa(CH2)sCH (CiH 5)CH20(CH2)sN Hz 

243.44 yesh 

Neopentylamine. STG a serrare: ive eee 
(CHs)sCCH2N H2 

CHs(CH2)10(CH2)sNHe.....|243.44/...........08- 

CHsOCH2:CH2CH2NH2...... OLEAN cot chicas ssl eas 

tert-Butylamine. (CH3)sCNH2| 73.14].............- 

see Amphetamine 

Pentaerythrityl bromide. 387.78] (ace), nd (lig), 
C(CH:2Br)« tel (bz+1) 
Pentaerythrityl tetrachloride. |209.95].............. 
C(CH2Cl)s 

(C2HsSO2)2C HCH(CHa)z..... 242.36|nd (al) 

4,4’-Propylidenediphenol. 228.29|/nd (w) 
[zo—¢_S—], CHCH2CHs 

4,4’-Isopropylidenediphenol. |228.29|pr (dil aa), 
[xo—¢_S—], c(crn)e nee 
Pentaerythryl iodide. 575.74|nd (to) 
C(CHal)« 

n-Propylbromide. N28 OO ss cscreetiiye cic aicratess 
CHsC H2C HoBr 

Isopropyl bromide. VIS GOs cs arian acer 
CHsCHBrCHsa 

CHiCHCICHsBr...c.ccsscee WT Gals stn w,orteretarawtaun 5% 

CICH:CH:CH:2Br........... Ls Sll citrate aart-en aunt 

WH CH Bre BAO Din yds ciarnere POGALIOG ahi Mela ¢ 
(CBO BC), .ce cs cs oases en Woes 44 | aeateaatonn te ure 

Neopenty bromide. LBL. OG) cisterns Sire eee 
(CHa)sCC H2Br 








For explanations, symbols and abbreviations see beginning of table. 


specific rotation 








m.p. 





—101 


—67.5+1 


163 


97 


94 


130 


152-3 


225 


— 109.85 


— 90.8 





b.p. 
OG} 





Density 













33.0 


105-15! 


80.5729 


115-251 


116-9 


45.2 


305-6 


110% 


250-28 


70.82 


59.41 


. {118 


141.3-2.3 
68-7082 


. {117.0756 


93.0— 
5.5148 

34.6100 
89-91749 





0.585374 


0.71959 
0.691 


0.84554 


0.7455, 


2 


0.8439, 


0.87277 


0.6967 


2.596 


1.3539% 


1.30977 


1.5312 


1.471835 


1.537% 


1.474% 


1.26049 


1.2898 


1.389% 


1.3770 


1.447870 


1.402370 


1.448729 


1.41912 


1.37862 


1.43412 


1.42512 


1.474520 


1.49502 


1.4776 


1.4575% 











BPE pvcaliss ollh pala kt 





sh 











Solubility 


other 
solvents 


-|CCh s 


v |chl v 


to s*, os 6 


.|chl s 


.|to s* 





























Ref. 










B6, 151 
B6, 151 


B7?, 236 


B1?, 691 


Bl, 104 


B4, 619 


_|B42, 629 


Bl, 676 


B62, 977 


978 


BL, 105 


BL, 74 


BL, 242 


———————$$$__——K—————————— 
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nn a 


pll27 


pl128 


pll29 


p1130 


pl131 


p1132 


p1133 


p1134 


pl135 


p1136 


p1137 
p1138 


p1139 


p1140 


p1141 


p1142 


p1143 


pll44 


pll145 
p1146 
p1147 


p1148 


p1148! 


Name 


Propane 
—,1-bromo-2,3- 
epoxy-(dl)* 


—,l-bromo-3- 
fluoro-* 


—,2-bromo-2- 
methly-* 


—,2(bromo- 
methyl) 1,2,3- 
tribromo-* 


—,l-bromo- 
1-nitro-* 

—,2-bromo- 
2-nitro-* 


—,2-chloro-* 
—,1-chloro- 
2,2-dimethyl-* 


—,l-chloro- 
2,3-epoxy-(dl)* 


—,2-chloro- 
1,3-epoxy-* 


—,3-chloro- 
1,2-epoxy- 
2-methyl-* 


—,l-chloro- 





3-fluoro-* 


—,2-chloro- 
2-methyl-* 


—,(2-chloro- 
methyl)1,1,2,3- 
tetrachloro-* 


—,(2-chloro- 
methyl)1,2,3- 
trichloro-* 


—,l-chloro- 
1-nitro-* 


—,l-chloro- 
2-nitro-* 
—,1-chloro- 
3-nitro-* 
—,2-chloro- 
1-nitro-* 
—,2-chloro- 
2-nitro-* 


—,l-chloro- 
3-phenyl-* 





—,l-chloro-*..... 














Mol Crystalline - b Solubility 
Synonyms and Formula oy * | form, color and Ae is Density np T Ref. 
* |specific rotation other 
w | al |eth| ace] bz 
solvents 
—- 
Epibromohydrin. TSQLOS | Kear terete 2 casera csi’ 138-40 DG) Beal ht tes TBOD| SOL. 06 a cllemote bie tohe B17?, 14 
Ie. 61-260 
CH2CHCH2Br 
CsHsBrO. See p1126.........|136.98|[e}y+23.1 |.......-. yey Gn en a Rees LEE oleae 5 21 Ei ee a B17?, 14 
(undil);+6.5 
(al, p=5.5) 
FCB:CHsCMaBr,...:........ TAO OI ge oe get cle cs erahe sc) (Ga earn a ance 101.4 1.5427 1.4290% WEN sig ES i2 .|chl v Bl’, 244 
tert-Butylbromide. (CHs)sCBr]137.03].............. —20 73.3 1.22207 1.428829 WOPTUSR IT A Oe teres BL, 322 
(BrGHasCBr. .. Peet). Re aT NTS eee ca eee 25 150-1" = |2.5595% |1.62462 | i ig: “herald, BL, 91 
CHa HAG BrNOae ck ce et LOS 00] esciee he silas Heeleedew daa s WGO=6% «ee alin noe ea s|s .|KOH 8 B12, 260 
82,550 
(CHs)sCBrNQs..2 ovis. cs saan DSS OO es crass: Sx cevavansoel lin exsna snore 151.7 USG65629 4 |etsce cree cur Bi se Sio Wy oP nanye (RE Bl, 116 
— , 8745 
73-550 
n-Propylchloride. SBD he an 5 ees —122.8 |46.60 0.8923, |1.38862 | 5 | «© | « .|B12, 72 
CHsCH2CH2Cl 
Isopropyl] chloride. WScD4 | roe cs. acetey te —117 34.8 0.8590, 1.37812 S| Moo”||Poo"!|E | | ea eee teee. B13, 221 
CH:CHCICHs 
Neopenty] chloride. LOG26O| etek ce et —20+1 |84.4 0.8667 PADS DAO SAU RE COIS Ihe a || RMS saia tare separa [ley @ eee ee 
(CHs)sCCH2Cl 
20 
a-Epichlorohydrin. D2; 53|(ncs = fines wee —48 116.5 1.1801, {1.43820 56 | 0] 0 (fil areracio acc B1?, 73 
h 
On. d 
cH2CHCH2Cl 
CsHsClO. See p1136......... 92:53 [alg 25.60 | hewn 92-39 1.2007 |....4 50 ./B17, 4 
3-Chloro-l-oxacyclobutane. D2 Dale certoete arith SOA alae ee ere eeetsrisatisay lakes ccusteas WV.  Weahetecsiltanevedl es etavaters aqatene B17, 6 
8-Epichlorohydrin 
ry 
a bie 
On 106.56]... Oates «Meee lb.n ease aie 122.0 1.1025, 454.020] ths ‘ith tad eae (forte lie, «| lone olen ert | eine cee tone 
CH2CH(CH3)CH2cl 
FCH2CH:CHLCI............ 96:54 | eens ac cada ell Rents ataece 822500) ete PSBZI125° a hve Vol teten lhe cos | cee Semel beter ce 
tert-Buty] chloride. (CHs)sCCl] 92.57].............. —27.1 50.7 0.85117 1390320. lp dei] 120. | se0n he ers'| tas oan yee B13, 316 
GICHs) COICHGCI:s-5: aes PEO Al Saea.e y | eae 226.3-.4787|1.56867 |1.5165% chl s BIS, 321 
959 
(C]O Ha) CCU acs TE TOO tonne ooarausceveve Sileeenc aie sours 209.8— 1.4817 1.50820 .|chl 8 B13, 321 
10.5737 
879 
CH:CH:CHCINO:.......... S164 eee tect e cecal letierastet oe 141-3 1.2097) |1.480 d]/s|s .|glycolss |B1, 116 
oils s 
CHsCH(NO2)CHCl.........- 84 | eters ee eyePeispens callie users erser tsi 172-3 1218) Fc pearuaras cai Peyerita |repatettises oath vsi|ereces | enone se pateiste Bl, 116 
9446 
OoNCH2CH2CH2Cl.......... ZS G4 eet enone sa evera tel orm ww seis vote 197 1226720) Aliens: vaneeac ee [tere | eriesls tert | fobs «! he cede] eketererete pete rok Bl, 116 
115-6 
CHsCHCICH2NOz.........- EBs A Fert s Boat es ores ver [ustettes shee ahers 172749 UWP BGIRES conan DOW Sail Soiilic sellocsal a ccmcomas,: Bl, 116 
TH 
CHsCCl(NOz)CHs......---- LDS se ete cree ewes vo cited fe sevay Fares ccaes| euceauecasee cola toy| ariep arse yal ofei(al|jeerasuap Poke se CE OTe fs .|KOH i BL, 79 
glycerol, 
oils 8 
CcsHsCH2CH2CHiCl......... DSA TGA seco fe ie he EDT erinelstare eo vlya (sit) | eal eal isd a se] Mee eek oeeo||smmemer 












































a a ee 
For explanations, symbols and abbreviations see beginning of table. 







No. 


Name 


Propane 


p1149 |—,1,2-di- 


p1150 


pll51 


pl152 


pl153 


p1l154 


p1155 |—,2,2-dibromo-* . 


p1157 


p1158 


pl159 


p1160 


pll61 


pll63 


p1l64 


p1165 








acetamido- 


—,1,2-di- 


amino-(d)* 


—,1,3-diamino-* . 


—,1,1-dibromo-* . 


—,1,2-dibromo-* . 


—,1,3-dibromo-* . 


—,1,1-dibromo- 


2,2-dimethyl-* 


—,1,3-dibromo- 


2,2-dimethyl-* 


—,1,2-dibromo- 


2-methyl-* 


—,1,1-dichloro-*.. 


—,1,2-dichloro-* 


—,1,3-dichloro-*.. 


—,2,2-dichloro-*.. 


—,1,1-dichloro- 


2-methyl-* 


p1166 |—,1,2-dichloro- 


2-methyl-* 


p1167 |—,1,3-dichloro- 


p1167! 


p1168 


p1169 


p1170 


pli71 


pl172 


pl174 
pll75 


p1l176 


pll77 
pl178 





2-methyl-* 


—,1,1-diethoxy-* . 
—,2,2-bis(ethyl- 


sulfonyl)-* 


—,2,2-difluoro-* 


—,2,2-difuryl-*... 


—,1,2-diiodo-*.... 


—,1,3-diiodo-*.... 


—,2,2-dioodo-*... 


—,2,2-dimethyl-*. 


—,1(dimethyl- 


amino)-* 


—,1(dimethyl- 


amino)2-methyl 


—,1,1-dinitro-*... 
—,1,3-dinitro-*... 


p1179 |—,2,2-dinitro-*... 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


CHsCONHCH(CHs)CHz2NHCOCHs 


1,2-Propanediamine*. 
CHsCH(N H2)CH2N He 


Trimethylenediamine. 
H2NCH2C H2C H2N Ha 


Propylidene bromide. 
CHsC H2CHBr2 


Propylene bromide. 
CHsCHBrCH:2Br 


Trimethylene bromide. 
BrC H2C H2C H2Br 


Tsopropylidene bromide. 
CHsC Br2C Ha 


Neopentylidene bromide. 
(CHs)sCC HBrz 


(CHs)2C(CH2Br)e........... 


Isobutylene bromide. 
(CHs)2CBrC H2Br 


Propylidene dichloride. 
CH3CH2CHCl: 


Propylene dichloride. 
CH3CHCICH:Cl 


Trimethylene chloride. 
CIC H2C HeC H2Cl 

Acetone dichloride. 
Tsopropylidene chloride. 
CHsCChC Hs 


Isobutylidene chloride. 
(CH3)2C HC HCl: 


Isobutylene chloride. 
(CHa)2CClC H2Cl 


CHsCH(CH2Cl)2............ 


see Propanal, diethyl acetal* 

Acetone diethyl] sulfone. 
Sulfonal. (C Ha)2C (SO2C2Hs)2 

Isopropylidene fluoride. 
CHsCF:C Hs 


wnr(-(3), 


Propylene iodide. 
CHsCHICHal 


Trimethylene iodide. 
IC H2C HC Hal 


Tsopropylidene iodide. 
CH3ChC Hs 
Neopentane. C(CHs)4....... 


Dimethy] propylamine*. 

CHsC H2C H2N(CHs)2 
Dimethyl isobutylamine*, 

(C Ha)2C HC H2N(C Hs)2 
CHsCHxCH(NO2)2.......... 
OzNCH2C H2aC H2NOz........ 
CHsC GNO)sO Hs... he ss 





Crystalline 
form, color and 
specific rotation 


Mol. 
wt. 


m.p. 
°C 





nd (bz) 
158.20 


74.13|[a]p +20.7 


74.13 


201.91 


201.91 


201.91 —34.2 


201.91 


22005 ree ela sears eine 


229.95 


215.93 —70.3 


112.99 


112.99 — 100.42 


112.99 





112.99 


127.01 


127.01 >—130 


127.01 


228.33|mel (w), pr (al) 


80.08) gas 


176.22 


295.89 


295.89 


295.89 


72.15 
87.17 








19018 


117.35 


135.5 


135.3-.7% 


141.4 


167.34 


114.5 


64-548 


105-6 














Density np 

aofete “waaiteis, e:4\e eis ee pterte Vv 
OSbS24 7 eens Vv 
0.8847 Paper acs 8 
BLE. Schl 1.5100% 
1.9366, |1.52067 
1.98937 |1.523 
7825 lee ee 
1.76149 |1.5085 | i 
1.69344 |1.5050% | i 
1.759, |1.509 
1.13217 |1.42892 
1.1558, |1.4390% | 6 
1.1896% |1.4469 | 6 
1.093 |1.40932 | i 
£- OLE eee i 
1.0937 |1.4370% | i 
1.13259 |1.4488% | i 
) AS alate 5 
920. Flt eee 
1.0437 [1.49662 | i 
DRAGON 8] \ nna ol Oe 


2.5755, |1.6423% | i 


2.44589 


0.613502 
0.7152" 


1.34766 i 
1.39072 


0.7097, |1.390720 


1.2610% |1.433920 


1.465420 | i 








1.353% 
1.30% 

















vii 
i 
2 oo 
8 | 8 
8 
8 
viv 
8 2° 
o i] i] 








8B j-wcfoes 
v 
8 8 
8 
8 
8 8 
8 





Solubility 
















other 
solvents 


6 |chl v 


.|chl v 


.jehl 8 


2 |CCh » 


.|CCh s 








Ref. 







B4, 261 


B42, 697 


B42, 697 


BL, 371 


B13, 371 


.|B1, 105 


B1, 105 


BL, 319 


B18, 319 


B1°, 319 


Bl, 115 


B13, 255 


BL, 225 


.|B12, 104 
. |B42, 621 


.|B42, 638 


B15, 260 





B18, 261 
BI, 261 


ee ee ee ee Pe eee 
For explanations, symbols and abbreviations see beginning of table. 


No. Name 


——— 


Propane 


—,1,2-di- 
phenoxy-* 


pl179? 





p11792|—,1,3-di- 


phenoxy-* 


p1180 |—,1,2-epoxy-*.... 


p1181 |—,1,3-epoxy-*... . 
p1182 |—,1,2-epoxy- 
3-iodo-* 
p1183 |—,1,2-epoxy- 
2-methyl-* 
p1184 |—,1,2-epoxy- 
3,3,3-trichloro-* 
p1184!|—, 1l-ethoxy- 
3-phenoxy- 
p1185 |—,1-fluoro-*...... 
p1186 |—,1,1,1,2,2,3,3- 
heptachloro-* 
p1187 |—,1,1,1,2,3,3,3- 
heptachloro-* 
p1188 |—,heptafluoro- 
1-nitro-* 
p1189 |—,heptafluoro- 
1-nitroso-* 
p1190 |—,1,1,1,2,2,3- 
hexafluoro-* 
p1191 |—,1(hydroxyl- 


amino)-* 


p1192 |—,1-iodo-* 





p1193 |—,2-iodo-*....... 
p1194 |—,1-iodo- 
2,2-dimethyl-* 
p1195 |—,2-iodo- 
2-methyl-* 
p1196 |—,l-isocyano-*.. . 
p1197 |—,2-isocyano-*.. . 
p1198 |—,2-isocyano- 
2-methyl-* 
p1198!|—, methoxy- 
(phenoxy)- 
p1199 |—,1(2-methoxy- 
phenyl)- 
2(methyl- 
amino)-, 
hydrochloride. 
p1200 |—,2-methyl- 
1-nitro-* 
p1201 |—,2-methyl- 
1,1,1,2,3-penta- 
chloro-* 
p1202 |—,2-methyl- 
1,1,1,2-tetra- 
bromo-* 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 













































































Mol Crystalline b Solubility 
Synonyms and Formula form, color and Ae ‘2 Density mm to Ref, 
wt. i ‘ Cc ° 
specific rotation other 
w | al |eth|/ace} bz 
solvents 
an aa | ncaa a i lead = 
CH:CH(OCeHs)CH:0CsHs.. .|228.29|\rh (MeOH) —‘[32 175-82 —|1.07487°"|1.5542%3/ i | s | s | s | s |MeOH,  |B62, 151 
chl 8 
CoHsOCH2C HxCH20CoHs. . . ./228.29]I1f (al) 61 SSBMOR IA Sa enlsaee ast ia eal ame DN ea B62, 151 
160% 
Methyloxyrane. Propylene OSS DES eerie wit ated eielotaterayni th 35 0.8594 a | aes aT, 6 
oxide. 
7On 
CH2CHCHs 
Trimethylene oxide. BS.O8| ka cseerdreiiss .|47-8 cor |0.89307 |1.3897% | © | | s .|os v B172, 12 
li 
Epiiodohydrin. PRO LOS enc aieeenen acacia aiorsetnrarers 160-2 DOB ZW Niivetaiens wc LS GS Vepral eave i, sean cesaateuy B17, 15 
70. 
CH2CHCHoel 
Isobutylene oxide. CPS iS Gis OER CIOr Oro [ORRIN Fy Gas Oe, Coa O, 83110 A ihinn aatoe Bilt, Bleed | Sancs | erage rato nas B17?, 17 
OW 
CH2C(CHs)2 
x TYaihy 0) [eae Ae Rd EO 14974 1.495, |1.47372 i oh Ahern AER Esc oe 
cHecHCCls 
CsHsOCH2CH2CH:0C2Hs..../180.25Jol  ~—= |......... B28 SO Re esl ece ges, ccadlesl ie evel ee il aes eas | eee ea B6, 147 
n-Propyl fluoride. C209 eis ste doc gayen —159 —2.5 0.778873 |1.315410 OW Wl cesses accll shoves eteore tens Bl’, 217 
CH;:CH2CH2F 
QUCHCOCLOGI. 6 o...0h oon 285.22|amor 29.4 247-8 |1,.8048¢ |........ .|B14, 238 
13230 
ClsCCHCICClh............. ZED.22 I. 2 Maas « OS 11-1.5 249 1.79214 1.542721 .|B13, 239 
933 
FsCCF:CF2:NO:............. PiS.O diner es Fy 5 a beet SAPS ae Se cee ees (cae ay (Mics kets | via te ec cack bl on aac 
F:sCCF:CF:NO............. 199.03|/deep bl —151 Dia! i beaperena caer toyccearastr eranall ts fare | oxaus [eees!l eebced reset] eke encReve oharens| eee tee 
PCBGEGE 8.05 t cose BGAN Be he a sae Re eRe a SRR PERE ee) TD” | Menasevstouste sil Rows rane.te7e% cll tes ecel| mrrwneiltereetey [tetieras| moval exact eee [Mn etc eee eee 
CH:sCH2CH2NHOH.........| 75.11}nd (eth) MGs eRe eH EE nee mbit ance v 8 lig 6 B4, 537 
n-Propy] iodide. 169.00] le secs. = 101.31) | |102.45ime Na7454 0 10s 5055% ral moalhco (icone (eee eee B13, 252 
CH;:CH2C Hil 
Isopropyl! iodide. LGOOON RATA 355 cons —90.1 89.45 1.70427 1.499720 | § | © | w wo |chl © Bl’, 253 
CH:CHICH: | 
Neopentyl iodide. IER Os beaten chet Gene al (osuiatormmneh 127-9d DSL 7385 HE iepeter sare > Ul iat | Al fot ae ec leur Somatic hag c NO. 30.4 
(CH:)sCC HI 
tert-Butyl iodide. (CHs)aCI.. .|184.02|.............. —38.20 |100d 1-871 gl £40182) Ife cl: |fecop|lfsoo8 |e |e | a eee B13, 326 
20.8% 
Propylcarbilamine. OPT | Regecrinss sath seat anss 051 pesiaentharaunse OSS tere tensed evapers- steere i |] . |B42, 625 
CH:(C H2)2NC 
Isopropylcarbylamine. [1s Ve eae, Pe pene |b Caeiceepe ehc 87 Os75069 feces | 3 3, Se act eee See B4, 154 
(CHa)sCHNC 
tert-Butyl isocyanide. [AE Wisarterede, oceenatorettcd| 15 caer ERROR 1 eels setae al | cist temas feuesarciole sore 2} 0 HCld B42, 641 
(CHs)sCNC 
CH:OCH2CH:CH20CeHs..... AGG 2ZiCUMMIE Meese cores D301 Ppa Alte otis 5.ciecall looses, om ket] Peay Se [eave ia eel nee eager eee B6, 147 
OcH: Paty p28 SBS 8 O PRRCRORERCI ZA Si) Ae seracsss ehbstre faedie esetahel slflevarnvers gees Vi leValineual SCHL V5 4 places: 
VA 
¢_S—cmen(vnen) CH:.HCl 
Nitroisobutane. EMD ceoen, Semeetnced h5S- Osan eareeta se 0.062555. ||. ceeera SEs Roos hs bes [cecil bac ore MRS [oe ators 
(CHs)2C HC H2NOz 
CIC H2CCl(C Hs)CCls 230.35) (al) 73.5 D137 line diese sco +lflene we g8E be eee Ve Pe ee (See chl 8 B15, 321 
90-310 
(CHs)2CBrCBrs............- 373.74 If Ay Ge | tenets Ace (ani teeiease)| a centres BEV. | ewe [sve eeorailisiastsiosceaek BI, 128 


ee EE ———————E———E—_———————E———E—E— EE ———EEEE—E—E——————E EE es ee 
For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Solubility 
Crystalline 




























Pp. b.p. 
No. Name Synonyms and Formula pol form, color and i! F 5 
wt. : i C 'C 
specific rotation 
Propane 
p1203 |—,2-methyl- BrC H2CBr(CHs)CHBr...... BT SAT A| Berns eedhe 1203 1e: ciel Poem he eeyane 134-515 
1,1,2,3-tetra- 
bromo-* 
p1204 |—,2-methyl- (CH) COICO Chen: ce cinaen eae s 195.92) (al) 178.6-9.6 |192u75 
1,1,1,2-tetra- cor 
chloro-*- 
p1205 |—,2-methyl- CIC H2CCl(CHs)CHCh...... TOD: 02|annenneeres —46 190.6-1.3 
1.1,2,3-tetra- 6912 
chloro-* 
p1206 |—,2-methyl- (CHs)2>CBrCHBr........... DOS Billy cueroteere ve ave aa; doom cieXs 208-15d 
1,1,2-tribromo-* 9614 
p1207 |—,2-methyl- (BrCHs)eCBrCHs. «015-5 DOARB I Perea: Se isc cell eee coke 88.59 
1,2,3-tribromo-* 
p1208 |—,2-methyl- (CHs)sCOICH Cle. cscs vas LOU Ae sretstretcasiescee —6.5, 144.5-5.5 
1,1,2-trichloro-* —6 46-78 
p1209 |—,2-methyl- CHC Cl CHCl) siege settee eis 0 | MOWAT tas viteran state: arose srayetell| a ofa etaig ete 162-3 
1,2,3-trichloro-* 8150 
p1210 |—,1l-nitro-*......|CHsCH»CH.NO2............ SER UCHR Sac cea cocs —108 130.5-1.5 
pl211 |—,2-nitro-*...... CHsCH(NO:2)CHs.......... BOLOG eetersicdhe vcs eis —93 120 
p1212 |-—,1(nitro- n-Propylnitramine. Odsal evecrecoe ccieacree —21, 128-940 
amino)-* CHsC H2C H2NHNO2z —23 
p1213 |—,3-nitro- OmNCBsCHeCFs. . cece MAS OT ek pied curs, cncemiieeecs danas 135 
1,1,1-trifluoro-* 
p1214 |—,octachloro-*.. .|Perchloropropane. 319.69} wh 160 268-9744 
ClaCCCheCCls 
p1215 |—,1,1,1,2,3-penta-|CICH2CHCICClh............/216.34|nd (alA) 179-80 jsub 
chloro-* 
p1216 |—,1,1,2,3.3-penta-|ClC HCHCICHCh.......... DUC S 4h. sree sic.ccaishecarallekoenerearsions 198-200 
chloro-* 98-10020 
p1218 |—,1,1,1,2-tetra- {|CHsCHCICCh...........%../181.89].............. —64 152-3 cor 
chloro-* 87-81% 
p1219 |—,1,1,2,2-tetra- |CHsCClCHCh............. UST. BOs crag wisn sry coca Jae oone ce 153 
chloro-* 
p1220 |—,1,1,2,3-tetra- {|CICH2zCHCICHCh.......... ESL SO areca ces c-ottieoe asl chores omen eee 179-80 
chloro-* cor 6112 
p1221 |—,1,2,2.3-tetra- |CICH2zCChCH2Cl........... SURO. eects scares shee ed lara diraenetees 164 
chloro-* ad 
p1l222 |—,1,1,2-tri- CH;CHBrCHBre... scene ROE evcerasbhe in an witene 200-1 
bromo-* 836 
p1223 |—,1,2,2-tri- CHO Bre Ba Brsijscreictaa' ds 7 | SOOSBertelercteic.s «0 eo alan ances 190-1 
bromo-* 8120 
p1224 |—,1,2,3-tri- BrCHeCHBrCH2Br......... SO: BOI cinniardevaeue ord ea 16-17 219-21 
bromo-* 
p1225 |—,1,1,1-tri- ORO BoC Oly tity sliced cstee BATAAN, Sait Peace erxvaere 106.5-8.5 
chloro-* 
p1226 |—,1,1,2-tri- CHCHCICHO!s ics cece ees UY 4 AP ears GIO RSEROOT| 2 Soiree 140 
chloro-* 
p1227 |—,1,1,3-tri- CHEOCICEL CHC es, csitgse x LaVsddln sols le maate eelaoeca cee 146-8 
chloro-* 
p1228 |—,1,2,2-tri- CHIC CHO RECT sana veer ei LAUs44 etavatcsicliea nee ci eteesttve eters 123-5 
chloro-* 
p1229 |—,1,2,3-tri- Trichlorohydrin. a be ec ic acini —14.7 156 
chloro-* CIC H:CHCICH2Cl 
— |—,1,3,3-tri- see Propanal, 3-ethoxy-, 
ethoxy-* diethyl acetal* 
p1230 |—,1,2,3-tri- (CoHs)sCCHsCHs..........; 272.39|pr |) SPI SP oan 
phenyl-* 
p1231 |1-Propanearsonic |CHsC HxCH2AsO3H2......... 168.02|/nd (al), pl (w) |126-7 =|... ...... 
acid* 
p1232 |1-Propaneboronic |n-Propylboric acid. 87.91|wh nd 107 d 











For explanations, symbols and abbreviations see beginning of table. 
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Density 


2.454520 


1.4393¢ 


2.01697 
2.17504 
1.2588, 
1.30127 


1.0221 


1.024° 
1.1046" 


1.469539 
1.4733 
1.52216 
1.496); 
2.35487 


2.29857 
2.411418 
1.287% 


1.372% 
1.35118 
1.318% 


1.39420 





np 


1.599070 


1.496320 


1.56527 


1.466629 


1.4765% 


1.4003% 
1.39412 


1.513116 


1.485520 


1.503717 


1.57902 


1.5670 


1.58418 


1.47418 


1.4609% 


1.48582 





¥ 





a 





Vv 





other 
solvents 


.|chl s 


.jalk d* 


chl 8 


















Ref. 










B18, 325 


B1, 126 


B13, 321 


B18, 325 


B13, 325 


B1’, 320 


B1’, 320 


B12, 79 


BI’, 79 
B41, 569 


Bl, 107 


BL, 34 


B1, 107 


-|B1, 107 


B1, 107 


BL, 251 


BL, 77 


.|B1, 77 


BL, 230 


B13, 230 
B1, 330 


BI’, 231 


B4?, 997 


B42, 1023 


acid* CHsCH2CH2B(OH)> Hel 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 












































“a Srvatalling : Solubility 
No. Name Synonyms and Formula ig * | form, color and mee im Density a ee eee Ref. 
* Ispecific rotation other 
w | al |eth|ace| bz 
solvents 
iE SS = = = SS Se SS es es 7 | es ee ae 
Propaneboronic acid 
p1233 |—,2-methyl-*. .. . |Isobutylboric acid. 101.94|lo pl (w) bro ed es cee ey cheba’ ll COMME Egos. oP RGA, ane, B4?, 1023 
(CHs)»>CHCH2B(OH): 
— |Propanedioic see Malonic acid 
acid* 
p1234 |1,2-Propanediol* . ipsa a ea > GRU aon..o Seen ee 189 1.0361” |1.432420 | © | 0 | s |...|... sae | BI, 686 
101.8% 
p1235 |—.carbonate...... Shale 102.09]... .. Ree entre <-70 240 1.20417 DBO 1220 A | ral earl erranl |) Ve ii ae ore, aan ies dsinnislos 
hese ae 1101 
° 
P1236 |—,diacetate....... CH3CO:C H(CHs)C H:0:CCH3/160.17]..............].-.0-. 08. 186758 M1099 Pcs a uel) Va | So ly ale ols cellar aeaserten | Mbaesaet OG 
p1243 |—,sulfite.......... Sein Fe VODA aspera 4 <-60 175 1.2960, |1.4370% |d4| vy | v|v]|-v |AcOEtyv |........ 
ae 85% Vv 
p1244 | 1,3-Propanediol-*|Trimethylene glycol. TOMO eaten esreretihemten ek nee 213.5 1.0529, |1.4389% | 0 | | vy |...]...]..........|Bl1%, 540 
HOCH:CH:CH:0H 
pl245 |—,diacetate...... CH:CO:CH:CBiC H:0:CCHs. (360.17)... cette cena s 209-10 POZO” Ucar aieatil Vo||| BS plenans | etes| erp bern ees re B22, 156 
p1250 |—,2-amino- CH;:CH:CNH2(CH20H):..... 119.16]ye 108-10 143-510 1.099; |1.49020 600 rea lalb A ie el ae cake pee cana Moyes fete, A 
2-ethyl-* 
p1251 |—,2-amino- HeNG(CHOM) secede its 121.14/or nd 170.5125" |219=2ONe i as |e ae ee hd (ccd ait ORD otto Cropccocucicne ol 6S Acesea iets 
2(hydroxy- 
methyl)-* 
pi252 |—,2-amino- GHICNHa(CHiOB): «2. ew. « o/MOSMS |. 6 sew hace niece 109-11 PTZ cob erene ol lorecettecas oe Vi | Marelli acl] a. S)]'s0.51]ie Peas tee Rel alee ls 
2-methyl-* 
p1253 |—,2-butyl- CH;sCH:CH:CH:C(C:Hs)(CH:0H): |wh 43.8 262 0102050. 1-4 58728 4 Sal yaa be lac Rea eee 
2-ethyl-* 160.26 12316 
p1254 |1,2-Propanediol, |a-Chlorohydrin. 110.54|yesh liq  —Ss.......... 213d 1326.0 Uda ttt gy gel ten eet ae BI, 537 
3-chloro-* CICH:CHOHCH2OH 1164 
p1255 |—,—,diacetate..... CIH:CH(O:CCH:)CH:O:CCHs si... see ees 245 245 1E190/5 pe 440720 (ee lees eee rel 9 eel nese eee B21, 67 
194.62 1162 
p1256 |1,3-Propanediol, |HOCH:CHCICHZOH........|110.54|..............,.....0.. 124.5- {1.3219 |1.4831% | vy | v |...] v]...]..........|BI%, 542 
2-chloro-* 5.016 
p1257 |1,2-Propanediol. |CICH2»COH(CH:)CH:OH... .|124.57]}.............. Fit Ce OEE =o) ota 1.2362, 1474820" || 0b), |) 2008) Aco DER eR eRe See 
3-chloro- 
2-methyl-* 
— |—,3.3-diethoxy-* . |see Glyceraldehyde, 
diethyl] acetal 
p1258 |1,3-Propanediol, |HOCH:C(C:Hs):CH2OH ... .|132.20|/wh 61.3 240-1 TOS2 eM aaa VilbWp eae ts (OS Bo aml leh meee cre 
2,2-diethyl-* 4 lig i 
p1259 |1,2-Propanediol, |(C:Hs):NCH:CHOHCH®OH. .|147.22/syr R38—8) 0 Weceie desc dla ores Saat BOP Reale crete B4, 302 
3(diethyl- 4 
amino)-* 
p1260 |1,3-Propanediol, |HOCH:C(CH:):CH2OH..... .|104.15)nd (bz) 127 BOG ) Dees ck Ac hcenecans 8 Val vile. 2] e8iln oeeeeesee Bl?, 550 
2,2-dimethyl-* 120-304 
p1261 |1,2-Propanediol, |(CHs):NCH:;CHOHCHOH. .|119.16]............-.]...-----5 220 dk asnce ah ieee vee s|s|s]...|.-./chls B4, 302 
3(dimethyl- 
amino)-* 
p1262 |1.3-Propanediol, |HOCH:C(NO:):CHOH...... 166;09) eee nieces: 142% Weceootass Ales ase pelle ee Bhi @hl aioe BA ldiox, | [hacen 
2,2-dinitro-* PhNO: s* 
p1263 |—,2-ethyl-2- TMP. Trimethylolpropane. |134.18|/wh pw or pl 58 WGOE Wo arate dllnas oes ea ET cl 8 NOC IR eS in cane 
hydroxymethyl-*| CH:;CH:C(CHOH): 
p1264 |—,2-ethyl-2- CHsCHC(NO:)(CHsOH):... ./149.15/nd (w) 57-8 rer bahere as listed ts VAR VEN Sab sects I cnasalll cates ceamne tee Bl, 483 
nitro-* 
— |1,2-Propanediol, |see Glycerol, )-hexadecyl 
3-hexadecyloxy-* | ether 
p1265 |1,8-Propanediol, |Pentaglycerol. Trimethyl- 120.15|wh pw or nd 201 13829 ls aa. azzallaceiaa tars o}|o!} i |...] i jaava B13, 2348 
2(hydroxy- olethane. CHsC(CH:OH):s (al) 
methyl)2- 
methyl-* 
p1266 |—,2(hydroxy- O:NC(CH:0H)s............ 151.12|nd or pr 165 rw IM) (A 3 OD Iya OB allem He heel Peavey (eee oer sen re Bi, 596 
methyl) 2-nitro- : 
p1267 |1,2-Propanediol, {1-Thioglycerol. 108.16\visc = |......... d 1.205 1.5268" | 6| |] 8|v | 8]........-. B1, 2339 
3-mercapto-* HSCH:CHOHCH:OH 
p1268 |—,2-methyl-*. .. . |Isobutylene glycol. (OR Petia Sectamacata) Hae nee 177 OOS ce alert Fal (tal eee eet excl lactate Bl, 547 
(CHs)rC(OH)CH:OH 


























eae 
For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 











2. 
. Solubility 
Mol. Cryetmiies m.p b.p. : 
No. Name Synonyms and Formula ae form, color and 5 Cc °C Density np Ref. 
* specific rotation alllpeylilertalestioe other 
solvents 
1,3-Propanediol 
p1269 |1,3-Propanediol, |CHsC(NO:2)(CH2OH):....... 135.12}mel 147-9 av of 4 Cee es ik. ee Pea evs |stats clic al eee B12, 547 
2-methyl-2- 
nitro-* 
p1270 |—,2-methyl-2- 2,2-bis(hydroxymethyl)- SD E20 eg ts atsgiavs.n at ovens 56 PEP WOE eh pein loco. do oss SN (2 Fe seth eeusl| excoret] cunts OSS MI Noy ne cet 
propyl-* pentane. 
(HOC H2)2C (C Hs)C HeC BoC Hs 
— |1,2-Propanediol, |see Glycerol, 1-octadecyl 
3-octadecyloxy-* | ether 
p1271 |1,3-Propanedione,|CeHsCOCBr2COCsHs........ 382.06|pr (eth) OB ee SE areca ere al ter eze ei acto exareetn tg siera|| 00) B*al a allies glOB ZO BT, 772 
2.2-dibromo-1,3 
diphenyl-* 
p1272 |1,2-Propanedione,|Syrignoyl methyl] ketone. 224.22!ye nd br A || Oa (Re 3h SSa Bessy, OW Bhs s el o-3|| Balpetsta UW  seeeeee 
(3,5-dimethoxy- 
4-hydroxy- ee 
ee a uo—_Y—cococns 
Ua 
CH30 
p1273 |1,3-Propanedione,|Dibenzoyl methane. 224.26/unst nd (At oy Vamemnue || |Ppeeete Seti lab Rrarire ante || eeripie t -..|...| 8 |...|.../peth, chl s |B72, 689 
1,3-diphenyl(one | CsHsCOC H2COCsHs dil NaOH 
enol form) * 8 
p1274 |—,—(one enol CsHsCOC H2COCeHs......... 224.26|metast mel (2-8) | Wes het he Apt s.c > occ Sone aed Seo fh oty Rte) eee (Dare Fee eee oom B7?, 689 
form) * 
p1275 |—,—(one enol CeHsCOCH2COCeHs...... . . .|224.26)st rh bipym 77.5-8 219-248 | ce eae pew awiecap ed Bf Wil ss-c] sis.) Dea lees. eee 
form) * NaOH 8 
chl v 
p1276 |—,—(keto form)... |CsHsCOCH2COCceHs........ . 224.26|metast nd (eth)/80-1 |......... ete arolere, & Gila: om agen Seal he eS LSA as eile tena B72, 690 
dil 
NaOH s 
p1277 |1,2-Propanedione,|Acetyl benzoyl. VW48.1Giyeres 222 MW ye sue tvege 222 1.0065, 1.53710 el ee es | en eee 
1-phenyl-* CeHsCOCOCH: 10112 
p1278 |—,—,dioxime*..... Methyl phenyl glyoxime... . .|}178.20/nd (al) 7 ye eS UI | ea A l(c en Ait) care Al Rall oS Ue oakroad wel cena een eee 
CeHsC(:NOH)C(:NOH)CHs 
p1279 |—,—.1-oxime*..... CeHsC(:NOH)COCH3.......|163.18]/pa ye nd or lf |164—-5 PE eA oo 4) (ke Ce -| &] eh }...}...] & laa sh B72, 608 
(aa, al) 
p1280 |--_,—,2-oxime*..... a-Isonitrosopropiophenone. 163.18}wh nd (w) 1S °° = hee ee ies Ss ofc Sa OR. TY Bh enl s cep cc alee alter ee B72, 608 
CeHsCOC(:NOH)CHs 
p1281 |1,3-Propanedi- HSCH2CHeCHoSH.......... FOS. 23 | on aeehe aretha —79 172.9 1.0783; 1.540320 | 6 | © | © |...] © |chl « B13, 2164 
thiol* 6315 
p1282 |Propanephos- n-Propy] phosphonic acid. 124.08) pl 73 d Se egscac Vi} Wl) ow Ists-<)) Oe pethe te tome 
phonic acid* CH3C HeC H2POsH2 
p1283 |2-Propanephos-_ |Jsopropylphosphonic acid. 124.08!)pl 74-5 d eave ae « liga SEM RAEN say Odes. < 50en) aie deena ee 
phonic acid* (CHs)2C HPOsH2 s* 
p1284 |1-Propanephos-__|Isobutylphosphonic acid. 138.10}pl 119 Oem baa] (e" CEE ree i isa ail ie ail (0d (RS [in ial Pepe ws | aS 
phonic acid, 2- (C Ha) eGHC H2PO3He 
methyl-* 
p1285 |2-Propanephos- _|ter!-Butylphosphonic acid. 138.10}/nd 192 d ae ee Gee WLP Ns cso ols o: <a Me Ce 
phonic acid, 2- (CHs)sC POsH2 aa s 
methyl-* 
p1286 |1-Propanesul- 1-Propansulfonamide. 123.17|pr (eth) 2) a, ae a. ie eee FA a ded ial Poin ee <i ee 
fonic acid, amide | CHsC H2C H2SO2N He 
p1287 |—.chloride........ 1-Propanesulfony] chloride*. |142,61|.............c)eceese ccs 180d 1.2864" a i fa scene RUST UGE Tccidicts cil cs cl one eee B4, 8 
CHsC H2C H2SO2C1 778 
p1288 |2-Propanesul- Tsopropylsulfonic acid. LOGIC warabctuca ie ek a> 100° lage. * > CASRN Cee Meee | esol (pact (cacti [Sr (ete, | Comme Re B42, 526 
fonic acid* (CHa)2C HSOsH 
p1289 |—,amide......... . |2-Propanesulfonamide*. 123.17) (eth-peth) 60 ee ee eee ee ee Vil85 1084) <6: 1. spipeths B4, 8 
(CH3)2C HSO2N He 
p1290 |1-Propanesul- Isobutanesulfonyl chloride*. [156.63]... 2.0.0.0... .]0..0.05.. 189-91 ‘3 ey Creve rs fe ec: 8 Re ee ae ee B4, 8 
fonic acid, 2- (C Ha)eC HC H280,C) 8018 
methyl-, chloride 
p1291 /1,1,2,3-Propane-  |C2H:OxCC H2xCH(CO2C2Hs)CH(COxC2Hs)2 sds ss 203-4 11184509] ty, CIN CTL: | | eae B2!, 332 
tetracarboxylic eo 
acid, tetraethyl | RU 
ester* 
p1292 |1,1,3,3-Propane- {Ethyl methanedimalonate. ES AG le ore-airemeve) ayeho,ecbrep Me. w ar onen ate LCOS ll cL aC Oa eee serai| 8 lie »i| sto coil eae aeads Beri cog ell es etee Ol 
tetracarboxylic (C2oHs02C)2C HC H2C H(CO2C2Hs)2 150-88 
acid. tetraethyl 
ester* 
p1293 |1-Propanethiol*. . |n-Propylmercaptan. ZOA16 wash casases —11).5 |67-8 0.8357, 1.4351% CPN Her 2a en | el oe 2| ee BL, 372 
: CH3C H2C HSH 
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For explanations, symbols and abbreviations see beginning of table. 
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Ref. 


B12, 387 


.|B12, 412 


BI, 1589 
B2,? 682 


B3!, 303 


.|B32, 359 


.|B7, 871 


B2, 234 


B2, 241 
B2, 243 


B4, 603 
B12, 250 


B22, 224 


B122, 440 


B12, 861 


B22, 223 


B2?, 108 


B2, 241 


_|B22, 221 


.|B22, 223 


B6', 6 


.|B2, 240 


.|B22, 108 


B172, 115 


B2, 243 


B2, 241 


B2, 241 
B2, 21 


B2, 241 


ets Crystalline , Solubility 
No. Name Synonyms and Formula < * | form, color and ae a Density Nps SS | 
* Ispecific rotation other 
w | al |eth| ace] bz Ealeente 
2-Propanethiol 
p1294 |2-Propanethiol*. .|Isopropylmercaptan. 7438 (sila —130.7  |57-60 O1S0S5 lA 2285: le aalicas sods) llc weevety 
(CHs)2»>CHSH 
p1295 |1-Propanethiol, |Isobutylmercaptan. OO ee, Siren <-79 88 0.83577 1.4386 | 6| viv 
2-methyl-* (CHs)»>CHCH2SH 
p1296 |2-Propanethiol, _|tert-Butylmercaptan. OSL | ica ssaktrancn)cinerx aylllweG 64.22 0.794725 |1.423220 | i .|heptane s 
2-methyl-* (CHs)sCSH 
p1297 |1,2,3-Propanetri- |Tricarballylic acid. LG Siork: Cw, Gh)! SONS vy oi.6 ve clllsen nace eAe Phi ehte a Meae Wel pit st Suall y's»! iasrele Macatee eae ee 
carboxylic acid* | HO»CCH:CH(CO2:H)CH:CO:H 
p1298 |—,1,2-di- HO2CCH2COH(CO2H)CHOHCO:H nd [a]p—17.7 1159-60 |......... BBO 8S ne Wie Fegitys be | LEMAR S. oil coset eestor eperare 
hydroxy-*(l} 208.13] (ac) 
p1299 |—,1-hydroxy-*... . |Tsocitric acid. 192.13]yesh syr TOG Wlisreere ct aard eee Oe bates ae | 3 
HOsCC HsC H(CO2H)CH(OH)CO2H 
— |—,2-hydroxy-*....|see Citric acid 
— |1,2.3-Propane- see Glycerol 
triol* 
p1301 | Propanetrione, Diphenyltriketone. 238.25|ye nd (lig) 69-70 SEOUe Tl Awe eo ennai i! $is 
diphenyl-* CesHsCOCOCOCsHs 
p1302 |Propanoic acid*. .|/Propionic acid. CHsCH2CO2H| 74.08].............. —20.8 {141.1 0.99 2ieey|1<3874% ul c0l)| cca) guleeiee cl soe cece 
p1303 |—,allyl ester....... GH.GH-CO:CGEsCH:CBe.«... PIAS). es cee niente wees mer a IY Ee ES al bee Semen (ene ere eed | (acti os eiked eotond| (nee etl enromnanees aceon 
p1304 |—,amide.......... Propanamide*. Propionamide.| 73.09 rh, pl (bz) 81.3 213 O42 or onsets bide Pisa |i e chl v 
CHsCH2CON H2 
p)305 |—,—,N,N,-diethyl- |GH;GH2CON(C:Hs)2........ TOYO || Pea ie Cee ca Rae ee TOT | oemee nase ere ol evelles acv 
p1306 |—,—,N-phenyl-.. . .| Propionanilide. 149.19}If (eth, al, bz) |105 222.2 R75 mallee eee Ea es allie lege les eeseceereeae 
CH3:C H2CON HCeHs 
p1307 —,—,N-propionyl-. Dipropionamide. 129.16/nd (w, eth) 154 DUO=2O) ere serail seaxegenedeises 6 © eve alltovan ay) io taste eparerates 
CH:CH»CON HCOCH:CHs (sub 100) 
p1308 |—,—,N (2-tolyl)-.. . 163.22|nd (bz) 87 DOGRO iE wie coset Parhanshee viv s* |chl v 
ne aa Vv 
cucusconn—{_S 
p1309 |—,—,N (3-tolyl)-.. . 163.22|nd (eth) Sli PASS veto thal Cremcre skulle WAM ol oaiellcmee| craumteteyersece re 
CHa 
ra 
cuscusconn—{_Y 
p1310 |—,anhydride...... Propionic anhydride. SO S14 erevenrae sree steiner —45 168.1- 1.4038, POUT O20 Mah acon ere \se rail ater reheat 
(CHsC H2CO)20 4nez 
p1311 |—,bromide........ Propionyl bromide. 36:00 |e Aston ae Sooke 10350=0 mien eae 1.5210; |1.457816 Eft Bun eel saacacarses 
CH:C H2COBr 670 
p1312 |—,butyl ester*..... CHsC H2CO2(CH2)sCHs...... TOPES| eee ares —89.55 |145.5 OL881S8 1 WZOR225: 4) 7g 1100 | o00 |e alls ie eens aiecd te 
p1313 |— sec-butyl CH;CH2CO2CH(CHs)CH2CHs120.18|[a]7+23.85 |......... 132.0-.5 |0.86637 |1.395220 Ls |s 
ester (d) 
pl1314 |—,chloride........ Propiony] chloride. O2258| Seen iiaer rents —94 80 1.064620 |1.405725 | d/ d|s 
CH:CH2COCI 
p1315 |—,cyclohexyl ester* VEG S22 2 oo cere cie.c a CRATE arees tos dyes 193750 0.97184 Mratraton 1 eS AleB HS: \iscrdlemepreces 
CH3CH2C0O2—“ > 
p1316 |—,ethyl ester*..... CH:CH2CO2G2Hs.....-...-- TOPIB I leseccnnceeerne cee —73.9 99.10 0.88897; |1.38392 | 5 | © | 
p1317 |—,fluoride. . . .. .. .| Propionyl fluoride. CASAU Wh sge 4 OEP eae cee 44 OSPR lossnd ace 
CHsC H2COF 
p1318 |—,furfuryl ester... . To Uae Bh ed ao te 6.5 GeCO | | eee OREO 195-6762 1.10857 «oe AVES OOH Sz hs dl cheasietayexcnance 
chacmncostae J 
fe) 
p1319 |—,heptyl ester*. .. . |CHsCH2CO2(CH2)sCHs......|172.26].............. — 50.9 210(208) |0.8679% |........ Fl ees eae os 8 
p1320 |—,hexy] ester*..... CHsCH2CO2(CH2)sCHs...... ROSCOE, 5 oc axed —57.5 190 0.869820 |........ i|s|s AcOEt s 
p1321 |—,iodide.......... Propiony] iodide. peo ee tee CORRS cr se | Ciera e ea 1 fo. 9 | Ree ere nae rare mere ace’d Weare Wrarictipkcac) (eaten Ieawed Meanie Oh oi fete st 
CH;:CH:2COI 
p1322 |—,isobutyl ester. . . CH:CH»CO2CH2CH (CHa). . .{130.18]............+- —71.4 136.8 0.88764 1.397520 6: venstal [eres suerel l(orecs) | Mearerieeesrer tts 
p1323 |—,isopropyl ester* |CHsCH2CO»zCH(CHa)2.......]116.16).............. .}111.3 O28931° Slices BP ICOM | POO al Bos] ow sial| or otaterese eer 
p1324 |—,methyl ester*.. .|CHsCH2CO2CHs............ S80 | eee opie aes a — 87.5 78.7 0.91517 1.377920 6 0s 8 
p1325 |—,3-methylbutyl Isoamyl] propionate. PAA Di eat a Qete e ctotel etal hubela cteechec cus 160-1 0.8580;5 V4 O6H20 851 EBs WS een lee [tel stereieverss/ene 
ester* CH2C H2CO2C H2C H2C H(CHs)2 
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For explanations, symbols and abbreviations see beginning of table. 
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No. 


p1335 


p1336 


p1346 
p1347 


p1348 


p1349 


p1350 


p1351 


p1352 








Name 


—,octyl ester*..... 


—,penty] ester*.... 


—,phenyl ester*... 


—~,4-phenylphena- 
cyl ester* 

—,piperazinium 
salt 


—,propyl ester*.... 


—,tetrahydro- 
furfuryl ester* 


—,2-amino-*..... 
—,3-amino-*..... 


—,2(2-amino- 
acetamido)2- 
methyl- 

—,2-amino-3- 
hydroxy-* 

—,2-amino-3(4- 
hydroxy- 
phenyl)-* 

—,2-amino-2- 
methyl-* 

—,3(2-amino- 
phenyl)-, 
lactam* 

—,2-amino-3- 
phenyl-* 

—,3-amino-3- 
phenyl-(d)* 


—,2-benzylidene-. 


—,2-benzyl-3- 


—,— nitrile 


—,2-bromo-*..... 


—,—,amide, N(2- 
tolyl)- 


—,—,bromide..... 
—,—,chloride..... 


—,— ethyl ester*. . 


—,—,methyl 
ester (d)* 


ACS Ae 


Propanoic acid 


—,—,methy] ester. . 














Mol Crystalline & 
Synonyms and Formula oe form, color and rye 
wt. 5 A Cc 
specific rotation 
Ethyl cyanide. Propionitrile. | 55.08].............. —91.9 
CH:sCHoCN 
CHsC H2CO2(CH2)7CHs...... TROON Gc ceraauk estrone —41.6 
CHiCH:CO:(CH:)\CHh...... a ai re eee =73,1 
CH:CH:CO:G:Hs........-.. | eee ee 75-7 
cuscHzcoxcxco—¢_Y—¢_Y 26820 |More. + 102 
2(CHsC H2CO2zH).CaHwN2. . . . |234.29](diox) 124-5 
CHsC H2CO2C HoC H2CHs..... TOS Gh etexetee Aayeces 5 re —75.9 
ie | LESS .c Ui lbercsrsrantenencnacerotasehl eeetsesiarera teet 
oHoH:c0:0H:—| J! 
° 
see Alanine 
see B-Alanine 
(CHa)2C (CO2H) NHCOC H2N He nd 260d 
160.17 
see Serine 
see Tyrosine 
(CHs)2C(NH2)COzrH......... 103.12|/ta or pr (w) 335 cor 
see Quinoline, 2-oxo- 
1,2,3,4-tetrahydro- 
see Phenylalanine 
CeHsCHNH2CH2COoH...... 165.19]pl (w) [a]p —9.2|234-5d 
(1N NaOH, 
p=9) [alp+7 
(w, p=1) 
CeHsCHN H2CH2COcH..... .|165.19|w 231d 
CeHsCHNH2CH2CQuH...... 165.19|(w) [elp—7.5 |234-5d 
(w, c=1) [e]p 
+8.9 (IN 
NaOH, p=10) 
see Cinnamic acid, a- 
methyl- 
Dibenzylacetic acid. 240.30]p] (peth, dil aa) |89 
(CeHsC H2)2C HCO2H nd (w) 
(CeHsCH2)pPCHCONH2...... 239.32)/nd (al, w) 128-9 
(CoHsC H2)2CHCO2CHs...... 254.33|nd (al) 42-3 
(CoBsCH2)sCHONG....00 008 221.30/If or pl (al) 89-91 
CHsCHBrCOm occ yaces 152.99|pr 25.7 
CHs 274.62|nd 131 
He 
cuscusrconn—{_Y 
CH,OHBrCOBr........:... BUR GOL i nimnlon weed ene eaiel 
OCEsGHBICO Oli. .ac ety ncaens Pe Aa ON Ra acetone reer ae Pao |= GME 
CHO MBrCOGirhs: crak rere el Os. atte. ccc etelitare eemes 
CH:CHBrCO:CM.......... 167.01|falp+42.65 |......... 
CH;:CHBrCO:CHs.......... Oa 6 as ii ide 5 xcimivas lit eraler oa nian 
CHsCHBrCO:CHs.......... 167.01|{ah—55.5 |......... 
CEAGEIBION ain inesacbinssvire 133.98] (can yet eintee tea hiataneeer acs 











es) Density np 

97.2 0.7720, |1.368315 
227.9 0.8663 |........ 
168.65  |0.8761% |1.4096% 
211,98-9'8 |1.046755 |1.5003%5 
123.0 0.88097 |1.39352 
204-77 11.0445 |.......- 
85-73 

Bub 280 Ye vac ee aees 
DY a imal i SACRE [op OE 
203.5 1.700% {1.47532 
9610 

1624 cor} su een cces 
131-3 TGO7Iy Hence 
150-Blal 18047 |. esse 
93-6120" [1.4827 |... 
61-2% 

51.51 PAOBBe. Kal erecellae 
61-382 1.48420). \||\5agacehe 
59% 1.55054 {1.458520 








st 


5A 








Solubility 


Tal (eee | Fe be 


ad PEPE (cha eee 


8/8 
8 
eo oo 
Vv: Vv 
eo oo 
~o oe 
Do be 
6 5 
s* 
5. 
Tol ov 
Vv Vv 
5 
viv 
Bf Vv 
s|iv 
d 
d*| 8 
L-) L-) 
8 
s|8 
8 











other 
solvents 


.|B2, 254 


ch] v 


















B22, 225 


B2, 241 
B2, 221 


B2, 240 


B17?, 107 


B42, 841 


B4*, 839 


B14!, 602 


B14?, 295 


B14, 602 


B92, 475 


B9, 683 
B92, 475 


B9, 683 


B12, 794 


B2?, 230 
B22, 229 


B2, 255 


B21, 112 


B2!, 112 


. |B22, 229 


B22, 231 


EEE EEE—EEE——E——_E——E ee 


For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





No. 


—S 


p1375 


p1376 


p1377 


p1378 


p1379 


p1380 


p1381 


p1382 


p1383 
p1384 


Name 


Propanoic acid 
—,—,piperazinium 
salt 
—,3-bromo-*..... 
==, AMIdEs ..0... 


—,—, butyl ester*. . 
—,—,ethyl ester*. . 
—,—,methy]l ester*. 


—,—,3-methylbutyl 
ester* 


ENS SAE ee 


—,2-bromo-2- 
methyl-* 


—,—,—,N-methyl- 
N-phenyl- 


—,—,bromide 


—,—,ethyl ester*. . 


—,2-bromo-2- 
phenyl-* 
—,3-bromo-2- 
phenyl-* 
—,3-bromo-3- 
phenyl* 
—,3-bromo-3- 
phenyl-, methy] 
ester* 
—,3(2-carboxy- 
phenyl)-* 


—,3(4-carboxy- 
phenyl)-* 
—,2-chloro-* 


—,—,amide, N(2- 
tolyl)- 


—,—,chloride(d)... 


—,—,buty] ester*. . 


—,—,ethyl ester* 


—,—, isobutyl 
ester (d)* 


—,—, isopropyl 
ester* 


—,—,methyl 
ester (d)* 





—,—,—(dl) * 


—,— nitrile 
—,3-chloro-* 


Synonyms and Formula 


2(CHsCHBrCOOH).C«HioN? . 


BrCBeCBsCOiH....00..0.. 
BrCH2:CH:CONH:2.......... 


BrC H2C H2CO2(C H2)sCHs... . 
BrCH2C H2CO2C2Hs......... 


BrCH2CH2CO:CHs.......... 


Tsoamyl §-bromopropionate. 
BrC H2C H2CO2C H2C H2C H(C 


BrOBiCHION.. 21... genes 


(CHs)2CBrCO:H 


(CHs)2CBrCON H2 
(CHs)2xCBrCON(CHs)CeHs. . . 


(CBgsCBrCOBr y....cens ie. 


(CHs)2eC BrCO2C2Hs 


(CHs)2eCBrCN 
CeHsCBr(CHs)CO2H 


CsHsC H(CH:2Br)CO2H 


CeHsCHBrCH2CO:z.......... 


CeHsCHBrCH:2CO:CHs3...... 


CHCHCIC OLA ise jane m te 


CH 


NS 
cuscuclconn—(_) 


CHsCHCICOGI 2... ewes 


CH,CHCICOGH,......... 





CHzsCHCICO2C2Hs.......... 


CHsCHCICO:C HC H(CH3):. . 


CHsC HCICO:C H(CHa)2 


CH:sCHCICO:CHs.......... 


CH:CHCI1CO:C Hs 


CHs:CHCICO:2CHs........... 





CEHECHGICN: Siasatehh. buts 
CIC H2C H:CO2H 


Mol. 


392.10 


152.98 
152.00 


167.01 


Ha): 
133.98 


167.01 


166.02 
256.15 


229.91 


195.06 


148.01 
229.08 


229.08 
229.08 


243.11 


194.19 


194.19 


197.67 


126.98 


. 1164.64 


136.58 


164.64 


150.61 


122.56 


122.56 


122.56 


89.53 
108.53 





Crystalline 
form, color and 
specific rotation 





wh 


pl (CCl) 
(w) 


5 | a eres 


DEO has 05 5% 


2 | En es 


pr (chl) 
(lig) 


pl (C82) 
pr (CS:2) 
pw [a]57.8-85.0 


(w), —75.1 (al) 
pr 


nd (w) 


nd (al) 


AOS-Boleradaee stn shine 


nd (abs al) 


[alp +0.2 
(=10) 












































Ref. 


B22, 231 
B22, 231 
B22, 231 


B22, 231 


. |B22, 231 


B22, 263 


B22, 263 
B12, 254 


B22, 263 


B22, 263 


B22, 263 
BY, 525 


B9, 526 


. |B92, 343 


B91, 201 


B92, 622 


B92, 622 


-|B2, 248 


B12, 794 


B2), 110 


.|B2, 249 


B2, 248 


B2, 248 


B22, 226 


B2, 248 





B21, 111 
B2, 249 


Solubility 
ae i Density np es ga vasa SE Raa 
other 
w | al Jeth| ace} bz 
solvents 
OD! 460 lire ATs Reeth corns Val | a Nes ae (| Pee Aa 
G2) vitececiclaenere 1.48 s | 8 8 |chls 
110-1 Be ree ae eee BR le folate eee | eee 
Sree ant 130% 1.2609 |1.45779 08 8 
a et ae 1124 1.41234 |1.456918 08 v 
Re ae 105.5 1.5122) |1.460317 8 08 v 
Oe re ae 110-1" = {1.22177 |1.45569 8 Led eebewl tots 
Pere eee 92% 1.6152, [1.14702 Vv 
48 198-200 |1.5225¢ |........ vis jos v 
148 1450 lala |g ese | ene s|s .|chl v 
1 rin chat, MRO Oo ott. pOmy| raetrer rhc tec .|tos 
lig s* 
By eral 162-4 1.4067, [1.45524 | d|da4|...|...|.../AcOEt, 
CS: 8 
oer ase 164762 1328755. |e. oars heehee eee 
Fie rete 61.2-.65 |1.4796; |1.4739% 8 g: lteter 
[215 a a | Se ee, ean ering | eee ue i v |CS2 v 
lig 6 
iN: cS eee lie eran | Grates i|v 5 ta ee 
iY Wy A ee eae eaters 2 s|s 
[3 oN ie |, aa fee | Ea ERR SM | PR a 8 8 oss 
lig 6 
iPS am | Sete Perera nero ee | ee ne v ca era eS ae 
PA aaa fs ba tea evtrtien| | Get Pune team Pg ce dha sta SVE Py IE a eS Sb es 
ta ae 186 1.280 i SERPs 
8412 
16 0 Geetehiei GA Bate ott (eats CIBER LPS TRL Nettle tee 
Ae 110 1.239475 |........] d]d PE. 
dec 183.5-5.0 |1.0253, |1.426320 
pee 
2.610 
esa fide). 147-8 1.087; |1.418520 | i | 
by @ob ade 175-7 1.03127 |1.424720 8 .los s 
obipan chad 151.5-2.5 |1.0315, |1.4149% | i | s ee 
46.1-.912 
Sia eel take 132-4 bil PLOW wlaceoowes 8 ecahese eA 
49-50% 
| ehelaitard 132.5 ibovektyy. diss eeioes 8 0.1N HCls 
Federal (he, cece) mae HELBSAL Prelate 8 a gE 
oer 123-4 1K079210))|. vetoes eee be Speen 
61 Od Ne tien hare Lees | coal (eal Sella tee eee eae 


Se nett tddddttdtdtttdttd an 
For explanations, symbols and abbreviations see beginning of table. 


No. 


Propanoic acid 





p1385 |—,—,amide, N(2- 
tolyl)- 

p1386 |—,—,,chloride...... 

p1387 |—,—,buty] ester*. . 

p1388 |—,—,ethyl ester*. . 

p1389 |—,—, isobutyl ester. 


p1390 |—,—,methy] ester*. 


p1391 |—,—,3-methyl- 


butyl ester* 





p1392 |—,— nitrile 


p1393 |—,—,propy] ester*. 
p1394 |—,3-chloro- 
2(chloromethy]l)- 
2-hydroxy-* 
p1395 |—,3-chloro-2,2- 
dimethyl-* 
p1396 |—,—,chloride...... 
p1397 |—,3-chloro-2- 
hydroxy-2- 
methyl-, nitrile 
p1398 |—,2-chloro-2- 
methyl-* 
p1399 |—,—,,chloride...... 
p1400 |—,—, ethyl] ester*. . 
p1401 |—,—,methy] ester*. 
p1402 |—,3-chloro-2- 
methyl-* 
p1403 |—,—,chloride...... 
p1404 |—,3-cyclohexyl-*. 
p1405 |—,2,3-diamino-* . 
p1406 |—,2,3-dibromo-* . 
p1407 |—,—,,ethyl ester*. . 
p1408 |—,—,methy] ester* 
p1410 |—,2,3-dibromo- 
3-phenyl-(d)* 
p1411 |—,—(d))*.......... 
p1412 |—,—-(meso)*....... 
p1413 |—,ethyl ester(d)*. . 
pr414 |\—,—(a))™... 02 .20s 
p1415 |—,2,2-dichloro-* . 
p1416 |—,—,chloride...... 
p1417 |—,2,3-dichloro-* . 
p1418 |—,—,chloride...... 


p1419 |—,—, ethyl ester*. . 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


| 


Solubility 





Synonyms and Formula 


CH3 


cleuzcrxconn—__Y 


ClCH2C H2COC1 


CIC HxC H2CO2C4Hy 


CIC H2C H2CO2C2Hs 


ClCH2C H2CO2C H2C H(CHs)2. 


ClICH2CH:2CO2CHs.......... 


CICH2CH2CN 


CIC H2C H2CO2C H2C H2C Hi... . 
(ClIC H2)2PCOHCOnH......... 


Chloropivalic acid. 

CIC H2C (C Hs)2CO2H 
ClCH2C(CHs)2COCl......... 
Chloroacetone cyanohydrin. 

ClCH2C(CH3)OHCN 


(CHs)2CClCO2H............ 


(CHs)2CC1COC1 
(CHs)2CClCO2CoHs.......... 


(CHs)2CClCO2CHs.......... 


CICH2CH(CHs)COzH.... . 


ClICH2CH(CHs)COCI1 


(_)—omcuzcom 


H2NCH2CHN H2CO.H 
BrCH:CHBrCOcH.......... 


BrC H2CHBrCOX2Hs 


BrCH2CHBrCO:CHs........ 


d-Cinnamic acid dibromide. 
CeHsC HBrC HBrCO2:H 


CeHsC HBrCHBrCO:H 
CoHsC HBrC HBrCO2H 
CeHsCHBrCHBrCO2CoHs... . 
CoHsCHBrCHBrCO:CoHs... . 


CHsCChCO2H 


CHC CLOOG in sacs ae aie 


CIC H:CHC1CO:H 


CICH2CHCICOCI 


CIC H2CHC1CO2C2Hs 








CIC H2C H2CO2C H2C H2C H(CHs)2 















For explanations, symbols and abbreviations see beginning of table. 


C496 










Mol. Crystalline m.p. b.p. 
form, color and }O 
wt. r i 26. Cc 
specific rotation 
197.67|(w, dil al) (fede ISHS cones ya 
126:98\yesn FW eipse se « 143-5768 
LGA CA) Mee BS concen aie evell Peers winle 10422 
S625 8th Betzee sect ca easel lossy piece 162 
LOA. C4|(Noepe a te are.overeud voll Bap tote 9-0! 90c 191-3 
ZA BG | aera at ccvacs, ciacaasnel [erst steroas- 200s 155-7 
40-210 
Pe HOE cis vos MN Resse eonivae 207-8740 
178.66 8712 
SOIG8 | eras ere vsierans egegelliee pes eaa 173-4.5 
85-72 
TBOSGL ie vcsvorsyeceteceuat viate-o|tenieretotaveree 178-81 
173.01|ta (chl) 98, °. » 0 Albvieasteeee 
136.58) W99Gds <a ce cae 40-2 126-920 
LED OS rte aks ccs. e tetrad Piswstahe se tee 85-65 
DORON alter << ee 5 eed «eg 11027 
122-56 s acres evnvier cents 31 11850 
WANS OU ae frais tus cine) oes (eee as ase 117-8 
POOSGT ir acces cx cease ew eae ee 148.5-9 
cor 
RBGSGB Uo weak ates savas calle a iaatye 135 
42-417 
AU 2Z25 56 | .con seers eveave sillnre aterm erates 128-3350 
AOU i facerars7a 3s shaatetiel is lavale accor 171-276 
EMO ST secrecaya te avesararneaiels 16 193750 
111-24 
104.11|hyg rosettes 110-20) alo. kate & 
231.89/st pl, labile pr |64 220—40d 
BOOG DIT asaeste ates cokes ore era scatevareere 211-4 
119.280 
cor 
BAGO Bai sacra tise: e rs. sce all Riise os foe 203 
115% 
307.99|pr (chl) [aly {182 
+45.8 (abs al) 
307.99}mel pr (chl) 204 sub 
307.99|nd Ce Pm cece ich 
336.05|(CS2) [ajo +59.1]71 f......... 
336.05|}me) pr or pl 56. iat are 
Dae ORS rar, cadastin icra vais suet | ela ncereneraerath 185-90 
90-214 
VASE: CCAR RORSICOPRCUPH RH lcsenvese ton NC 117.4—. 8758 
68-7389 
142.98}hyg nd (peth) [50 210d 
11312 
LGU 48] rics f styers smc lve eve uae ore 52-416 
ZA OS Pe teeret: s iataissace ce We enikePeeo ae 









1.33071 


1.0708 
1.10864 
1.03234 


1.1861 


1.01712 


1.144318 












1.432120 


1.425420 


1.429520 


1.431912 


1.43432 


1.436920 
1.410916 


1.412221 


1.501516 


1.514717 


1.452420 


1.476420 


1.448220 





dh 


di}. 





Pe a altace 





















other 
solvents 


.../CSes 
8 |CSesligi 
. .|CSe s* 
-|ehl v 


-|alk v 



















B12?, 441 


B2?, 227 


B22, 227 


-|B2, 250 


B2, 250 


.|B22, 227 


B22, 227 


B22, 227 


.|B2, 250 


B32, 224 


B2, 295 
B92, 13 


B41, 500 
B2, 258 


B22, 232 


B22, 232 


B92, 344 


B92, 344 
B92, 344 
B9, 518 
B92, 345 


B22, 228 


- |B22, 228 


B22, 228 











No. 






pl420 


pl421 
pl422 
pl423 


pl423! 


pl424 


p1425 


pl426 


pl427 
p1428 


pl429 


p1430 
pl431 


p1432 


pl433 


pl434 
pl435 


p1436 
p1437 


p1438 
p1439 
p1440 
pl441 
pl442 
R1443 
pl444 


p1445 


p1446 


p1447 


pl448 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 












































































































































Crystalline Solubility 
Synonyms and Formula form, color and Paes ie Density np Ref. 
: ; °C ° 
specific rotation other 
w | al |eth|ace} bz 
solvents 
Propanoic acid 
—,—,methyl CICH:CHCICO:CHs........{157.01/falp+1.70 |... 9280 TRB ORD all ene aaa biel eae nether B21, 111 
ester (d)* 
—,3,3-dichloro-* .|ClCHCH2CO2H........... 142.98|pr BT Ne siveartetaca vila Oana asl dceeuretacnrs v v v |chl v B2, 252 
—,—,chloride*..... ChCHCH:COCI........... NOU AS Erodes wleralllgiare rx rare 43-410 1.45574 {1.4738 | d]d|s (ob te at a le ISIS Spe crested 
—,3,3-dichloro- |ClCHC(CHs)OHCO:H..... .|173.01)pr (al, eth) 82-3 Ce i lmenrm ny aue-ay| ave cavach se irs Biv . |B32, 224 
2-hydroxy-2- 
methyl-* 
—,2,3-di- Glyceric acid. SOR Use SNR aivkoa le Mind diacillecteerse saree tei io pal) gal 0 aa Pal ee E er B32, 261 
hydroxy-* HOC H:CHOHCO:H 
—,— ethyl D-Ethyl glycerate. 134.14 [e]p —22.73 Nac heescetie| (hart. vorrror cet aehichraen RSGrey Coeiel| [cued orcs frac itl eeal lomeerin tcc B3!, 141 
ter(D)* 
ester(D) HOC H:CHOHCO:C:2Hs (1=19.84 em) 
—,—,—(DL)*..... HOCH:CHOHCO:C2Hs..... POAC Pert ee cuaare [ves eae 230-40 |1.1909;5 |........ el baal Rival ere seel teemaecoee B32, 264 
—,—,methyl D-Methy] glycerate. 190.11\fep—4.8 |... Pe Sm ea | ee Eula i (fu ih fete 
ester(D)* HOCH:CHOHCO:CHs 
—— (1, ae HOCH:CHOHCO:CHs..... QD ee veh ce sent -[Rereatecists 2390-44) 2814p alpen anes Papa ealealbunl. Seeeabe. B31, 142 
—,3(2,5-dimeth- ti 224.22|yesh (aa) VBB=ZOd) | srs 5 SOE TIE O hscope cae [EPS oheae ante | aoe leer s | 6 |MeOHs_ |B102,723 
oxyphenyl)- aa, gh 
2-oxo-* ¢_S—cmcocom 
La 
CH30 
—,3(3,4-dimeth- 224,22/|If (aa) COs ESTA Ne ciay cottecare: 5 ses ee erated Grete ane eras sh| vv] 6] v] 6 {chl 6 B102, 723 
oxyphenyl)- Brae 
2-oxo-* cxs0—¢ _—cwcocom 
—,2,2-dimethyl-* |Pivalic acid. (CHs)sCCO2H ../102.13/jmd  — ...... 163.7-.8 |0.905  {1.3931%5| 6] v | v]...|.--|.......00- B22, 280 
704 
—,—,amide,N,N- |(CHs)sCCON(C2Hs)2......- i B57 6-10) bveus Rae Aci OUI (Dene ReneEn 203 OPSOLIS: Se ccicte 0 Wn Veta Net a es be cic [Pras Seacios ee B4, 111 
diethyl- oh 
—,—,chloride...... Pivalyl chloride. TORS Siete ahe wats) a | Seaeeriee 107, |) ldeercirests PDT DG yaw a ie catia ete tere ital enchants B22, 280 
(CHs)sCCOCI 48100 
—,—,ethyl ester*. .|(CHs)sCCO.G:Hs.......... £30510| Rane natetr lees. 118-8.2 0.856” |1.3912% Swi e eellogallbesaen eae B22, 280 
—,—,methyl ester* |(CHs)sCCO2CHs........... TETAS acth Stee erate | SR 101-31) 10:8019) | 12-8880900)| 0 | feou|ltoo-|| Ae|| aera |e eee B2!, 139 
—,—nitrile....... tert-Butyl cyanide. Ce oS Ore: ACI OCIA 15-6 ce oR ECR Eee aom oie (ereal eho lenses (coil ince onocarioo B22, 181 
Pivalonitrile. (CHs)sCCN 
—,2(dimethyl- Dimethyl-dl-alanine nitrile. cath Gabon OG Bnemteoe| In Atetuen AAS | Wlleaeterers store | atarenevesieee Br ll TB al exeeel| rorelllaterwreratete iene B4, 392 
amino)-,nitrile (CHs)2NCH(CHs)CN 
—,2,2-diphenyl-*. |(CsHs)2C(CHs)CO2H....... 226.28|pl (bz-peth), nd|173-4 BUD S> 300 || sarees «lacs eee Als |v v |chl, tov |B92, 474 
(w), lf (dil al) vi peth s 
—,2,3-diphenyl- |CsHsCH2CH(CeHs)COzH. . . .|226.28} (dil al) 2S en Baorereeeae! ho oneenessl eae eee oo} s|s Bile agcneete B91, 284 
* 
¢) [aJ$ +94 (bz) 
—,—(dl)*.. 0.0.6... CeHsC H2CH(CeHs)COzH. . . .|226.28]a) pr (chl), a) 88-9 |330-40 a) 1.1481]........ a aaa 8s |CS:s B91, 285 
b) pl (chl), b) 95-6 b) 1.1495 oh chl s* 
c) (MeOH) c) 82 c) 1.1480 
Sears 1) es Sere eae CeHsC HoCH(CeHs)COzH .. . .|226.28]nd (dil al) (5 ae Ie, eee ee Cinema ls | s ale ancisdemnern B91, 285 
{a]p —85.1 (bz) 
—,3,3-diphenyl-*.|(CeHs)2CHCH2COzH....... 226.28/nd (dil al) tC a SP eS OAL 4, Seeing [eres cc hd 7 it 14) heed ean Eso cameras B92, 478 
—,2,3-diphenyl- |a-Benzy)mandelic acid. 242. 28ind=tbz), (dil al)|165-6 ul. vic an andseves eee |eaeceves Alviv s' jaa v B102, 227 
2-hydroxy-* CeHsC HxCOH(CeHs)CO2H 
—,3,3-diphenyl- [8,8’ Diphenyllactic acid. 242.28!nd (w) BBO i ahase anaPices ol atabecgreceteiallletersvanet anatle 6) s |] 6 .|B102, 228 
2-hydroxy-* (CeHs)2C HCHOHCO2H sh 
—,3,3-diphenyl- |(CeHs)2COHCH2COzH.... . . .|242.28!/nd (dil al) QU 7 Pa ekeavercarersess| urorucueasrare|||Paraoune xe oh} vy] 6]v] 6 jaav B10!, 156 
3-hydroxy-* 
—,—,ethyl ester*. .|(CeHs)2COHCH2CO2C2Hs. . . .|270.33|pr (dil al) SIMD ta veteR cone lintetencie rss atesl santorevercyets é\v -|con sulf s |B102,228 
sh os Vv 
—,2,3-epoxy-*. .. .|Acrylic acid oxide. SOG a ere Ae tees aite a faba ol] tated art dees oanil acey avcabar hair eal antotsayevaverall ik pe a mhal ns OO 60) || 00. Mlczea' fate. sill cieitveter as ai B18), 435 
Glycidic acid. 
On 
CH2CHCO2H 
—,2-ethoxy-, CH:CH(OC:Hs)ON......-. CUTE] 1532, 4 ren | a sere 131765 0.878; {1.390% | 6} vv Jaa v B3, 385 
nitrile 
—,3-ethoxy-, C:HsOCH:CH:ON. .. 6.06. GOS Meare etree. oral Camneats hale asf NOPE E VIG deeaedullade viv lac d B31, 113 
nitrile 
—,3-fluoro-*...... NOEs EicC Osby sncrdamienen | G2sO Ul tamterbiectelsaierccel|Riveisiu wrest GO AtMe | s histaiecs ess-Fi SOOO Oe me rm MEM IIBV: | 'aaaM|ictes cif sii oi| srsjerers eerelenrei|[ouaemrecoz0eus 





For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 



































° Solubility 
Mol Crystalline ~ i 
No. Name Synonyms and Formula oF form, color and oc ao Density np a Ref. 
specific rotation eal tu eu eee lise other 
solvents 
+ <q t 
Propanoic acid 
pl451 |—,3(2-furyl)-..... Furfurylacetic acid. 140.14|(w, peth), ye 56.5-8 PP IE satin. denn| |g s Sa leds Pexeate ote feastarearmecene B18?, 272 
Ta in HCl 108-101 
ll J excu:com 
° 
pl452 |—,—,ethyl ester. ..|CoHi2Os. See p1451.......... UGS |e ders scaste,ers-0rencbelleaidamreten sess 209) mee \Weeeistteters||(oiyaie cy See lbey sieel| atvexe ffaipete tos aa | |neeehe une eleeretio B18?, 272 
p1452!|—,3(2-furyl)3- CoHwO.. See p1451.......... LS21Siltvers | OP evra oces 142-310 VIGGEN stake 10S P hI BUA pate v-4||oray 2 | eee . |B182, 327 
oxo-, ethyl ester 
p1453 |—,—,methyl ester .|CaHsOu. See pl451.......... T6S:t5iyveim sir 9 [le ciee sss 14e-68 Ncw eseala see eae Fl WB ete lss Uneettemmey spe sae ee 
pl454 |—,2-hydroxy-(d)* |Lactic acid. Sarcolactic acid. | 90.08/hyg pr 25-6 i ee as | ASS ricer ned CAPER Pye Hoo Neo: tele Ses. ce enpaeeneaaeys 32, 186 
CH3:sCHOHCO2H la}"®+3.82 
(w, c=10.5) 
p1455 |—,—(dl)*......... CHsCHOHCO:H........... 90.08] ye 18 1192 1.2060; |1.4392% | v | v| 6 .|B32, 192 
pl456 |—,—(I)*.......... CH;CHOHCOH...:.. 6.25 90.08) pr If [a]p — 2.26 |26-7 OBE Ws eared ee ae TN Ne wallets alll. ctf ctarereneras B32, 186 
(w, c=1.24) 
pl1457 |—,—,acetate(dl) .. .|\CHsCO2zCH(CHs)COzH..... .|132.12|dlq 57-60 167~708" fete... eee ee d+! 8 8 |peth 6 B32, 205 
12711 
p1458 |—,—,acetate CHsCO:CH(CHs)COCI...... 150.56|[a}ee+32.4 = |........, 61-3u {1.177 |... 2... od ot ee Oe B32, 189 
chloride(d, +) 
1450) —=———(2)) See CH:CO:CH(CHs)COCI...... 150256 | sda AR RS sci so 56! 1219204 11,4241 ale |e 1. | 4. lel aoee cm oe B3, 283 
p1460 |—,—,allyl ester... . |Allyl Jactate. ERR Wercig sich, poet nas. won Miereeeac de oS 56-608 1.04527 1.436920 | i PF Sh aes =e 
CH:sCHOHCO:CH:2CH:CH2 
p1461 |—,—,amide(d).... . Lactamide. Lactic amide. 89.09 foc}, +22.2 AO=—BU  Wepecsradecdee-acellle ope: 2-e.c.en ail foie ole ww cha te ya sa em Peal yer Gd ener ts) oe ee 
CH:sCHOHCON H2 
p1462 |—,—,—(dl)........ CH;CHOHCONE:.......++- 89.09| pl (AcOEt) WS <0 eilertee wae TASS alles il ele oct one A ex | ee B32, 208 
p1463 |—,—,—, N (4- N-Lactyl-8-phenetidide. 209.25] (w) ty a IB ap een ces Ee (eee sh) v | 6 5 |peth 6 B13?, 262 
ethoxyphenyl)- 
crycnonconn—¢__—ocms 
p1464 |—,—,anhydride*. ..|Lactic anhydride. 162.14|pa ye amor or |260d 7 Talia (AM EP es ER ree pes, ee é|/viv .|B3, 282 
(CHsCHOHCO)20 syr 
p1465 |—,— butyl d-Butyl lactate. 146.19|la]Jp'+13.63  J......... 771 Ty hel Pana sl Diee f ak) NSe anh B32, 188 
es ter (d)* n 
CHsCHOHCO2GiH, 
p1466 |—,—,—(dl)*...... CHsCHOHCO:GiH} ........|146.19].........0.0.. —43 8318 0.98034 |1.4217% | 6 |] o]...]...].......... B3, 207 
p1467 |—,—,ethyl ester(d)* Ethyl lactate. 118.13)[a]p—11.26  |......... 60-70% =| 1.0415, [141 ET ED): otf ie nto B3*, 185 
CHsCHOHCO:2C:Hs 
p1468 |—,—,—-(dl)*. .....};CHyCHOHCO.C2Hs......... TESS Rearnaihcare cote a eas an sane 154.5 cor 1.02997 SRR DO HLEV AYP E «che eaiebretieree ete B32, 205 
p1469 |—,—,—-(I)*....... |CHxCHOHCO:0:Hs....... Mistelfalp-i4.62 Ik. sycues 5315 bee ape ee ee eee [ee bere ole Bef [hon a B32, 187 
p1470 |—,—, isopropyl Tsopropyl lactate. EV SG ae Rey, aA SEGG=B) | Wo Be ens lac ksmniees Nal ep he ie eee eet (i Penis, 
ester* CH:sCHOHCO:CH(CHsa)2 
p1471 |—,—,methyl L(+)Methy] lactate. 104.11|[ajp+7.46 “|. .....0. 4818 LORETO YN wal sc Bees B32, 187 
ester(d)* CHsCHOHCO:C Hs 
p1472 |—,—,—-(dl)*...... CYECHOHCOOE «sje ys sLOSsbUllS. ccakaacisis dull paras cbhcs 144.8 cor |1.0898!9 [1.415616 | © | s/s B32, 205 
p1473 |—,—,—()*...- D(—)Methy) lactate. 104.11|[aJp—-8.25 |......... 5819 L006, | janet lene Lemley. deesledettonty Ss, B32, 184 
CHsCHOHCO:C Hs 
p1474 |—,—,3-methyl- Tsoamyl lactate. LOOT nny cy ec ore eA pe tere 202.4 10-9768, TT ON i|s . |B32, 207 
butyl ester* CHsCHOHCO:C BoC HC H(CHs)2 
p1475 |—,— nitrile. ....../Acetaldehyde cyanohydrin. 71.08|\ye liq —40 182-4d [0.98777 [1.4058 | © | © | s .|...|CS2, peth i]B32, 209 
Lactonitrile. 
CHsCH(OH)CN 
p1476 |—,—,—, acetate... .|CHsCOsCH(CHs)ON........{113.12]..........0 00. 172-3 13089. al leeeee ee s|5| 6 jaa 5 B3, 285 
pl477 —,—,4-pheny]- 1284.31 LF | an Pe SY Le Paar, Moser (ge) ee | jaime |S Geos WAR) PROM ers Is SiS ence. 
Slegaael sett crscHoncorcnrco—C_—& _Y 
pl478 a Nae 2(CHsC HOHCGO:H). CHiN? . |266.30]......... 0000: Ls | |e MEM Fee SSRIS Os cae rE ea Bee Uo eel [epeas cellosolve |........ 
salt gh 
p1479 |—,3-hydroxy-*.. .|Hydracrylic acid. B-Lactic 90.08/syr a a ie MR Pr ss V1 Bee le ss Lea teeeee B32, 212 
° acid. HOCH2CH2CO:H 
































For explanations, symbols and abbreviations see beginning of table. 
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Ref. 


B17!, 130 


B32, 213 


B10, 424 


B32, 223 


. . B32, 223 
.|B32, 223 


B32, 224 
B92, 147 


B102, 155 


B102, 156 
B102, 156 


B102, 157 





B102, 152 


B10?, 154 
B10?, 153 


B102, 158 


B102, 158 
B232, 534 
B102, 158 


B10?, 148 


B102, 148 


B102, 147 


B102, 143 


B32, 210 


, Solubility 
Mol Crystalline b 
No. Name Synonyms and Formula a4 form, color and oe a Density mp fo + 
* |specific rotation other 
w | al |eth| ace] bz 
| solvents 
T + lp 
Propanoic acid 
p1480 |—,—,lactone*..... 8-Propiolactone. MaOGinrimvieres + otro —33.4 155d 1.14605 {1.41312 | d | d| © .|chl 8 
5] 
ny, 
p1481 |—,— nitrile. ....../Ethylene cyanohydrin. RANOBl ey Sali ale ea ca 220-2733 |1:06880) tens Aaaloan. ager o}o}| § |CS8ei 
Hydracrylonitrile. 116-820 
HOCH:CH2CN 
p1482 |—,3(4-hydroxy- _|Iodoalphionic acid. 494.07|pa ye (aa) TGR We | Cease nica crers | Cems i|ls|s 6 |chl 6 
3,5-diiodo- , alk 
phenyl)2- Se 
phenyl-* no—€_S—crrcx (cons)comn 
a 
I 
p1483 |—,3(4-hydroxy- | Hydroferulic acid. 196.20|pl (w) 89-00 a BERS aoc dnl eee Bel|) Bia Rah er nell hate | eater cs 
3-meth - 
a<5 Sage H o—¢_S—cncmcont 
ye 
CH30 
p1484 |—,2-hydroxy- Acetonic acid. 104.11/hyg prornd |79-80 OWES Se Bi ens erate cel evga ee Seat vers ont faa ase es ass 
2-methyl-* (CHs)ePCOHCO2H (bz) 5 
p1485 |—,—,,ethyl ester*. .|(CHs)2>COHCO2C2Hs........ CRIES S514 (ERE T5O%cor 4 hss, cncillananteae «| « 
p1486 |—,—,methy! ester* |(CHs)x>COHCOsCHs........./118.18]..... 0... c ce fence eee 137-0 Se Recmanineeteaae viv | REE: 
p1487 |—,— nitrile. ...... Acetone cyanohydrin. SS Line pets ses ae a —19 8223 0.93219 |1.39962 | v | v | v .|peth i, os v 
(CHs)2C(OH)CN 
p1488 |—,2-hydroxy-3- |Benzoylglycolic acid. 180.16|lo pr (lig) 7h ER Ms ee bets As AC el he BO oe é6/s]s .|chl 8 
oxo-3-phenyl- CsHsCOCH(OH)CO2:H gh 
p1490 |—,2-hydroxy-2- ]Atrolactic acid. 166.18|pr (w) TYE de Ul bee tia ile tat toned Fa fae hgpial| ok Dl evict cs 
-(D)* 
phenyl-(D) CsHsCOH(CHs)CO2H [a'S* 4.37.7 
(al, c=3.5) 
p1491 |—,—-(DL)*........ CsHsCOH(CHs)COzH....... 166.18}nd, pl (lig) OS=5.— Wi Ave dwt. 25) Rvdetetayecs: all saxcetteseuaces Sul ete owe SRS Severe 
11492} —— — (Ee) ee eiaveia’ CsHsCOH(CHs)CO2H....... 166.18}/nd (bz, w) LIGETI jee eel oot roma s | s* o¥- || 20 P| sterararss eee 
(alee oir n 
(al, c=3.4) 
p1493 |—,—,hemi- CeHsCOH(CHs)CO2H.}H20. .|175.19|nd BZ=8i © Meson eies cs fececwratert cell eecreen nee BO hs scl seellgercetcreneay 
hydrate(D1)* 
p1494 |—,2-hydroxy-3- |CeHsCH2xCHOHCOoH....... 166.18|nd (w) yo Weta leas ae, Seis POTS MARS a [Foyer v+| s | s*| 8 | s* |MeOHs 
ie Ss 6 
phenyl-(d)* lal? +-22.2 C82, chl 
(w, p=2.2) 
p1495 |—,—-(dl)*......... CeHsCH2CHOHCO2H....... 166.18](chl bz), pr (w) |98 148-50 AE. se cocina te 6 8 .|CCla s* 
p1496 |—,—()*.........-. CeHsCH2CHOHCOzH....... 16OMSinadiw)s |. y, [Pye sescpac]| deren ce nate eeae!| 2 orton. Nahas yF [lasvd| eons ie ceral|iccotstersncie tiene 
[a]p —19.9 
(w, c=3.2) 
p1497 |—,3-hydroxy-2- |HOCH:CH(CeéHs)COzH...... 166.1 3\nd ir), pritevh) 1 20—30" Ail eerakce ilies wi vielen illere o's cee Or leeceorater 
phenyl-(a)* (al-+72.2 
(al, c=2.7) 
L498 | — (0) renee ene Tropaic acid. Tropic acid. 166.18)nd, pl (al, bz) |118 dim  WOCEINS bo hs eee oh! g | 8 |...] 8 |pethi 
HOC H:2CH(CeHs)CO2H 8 
pl49$ |—,—(1)*.......... HOCH2CH(CeHs)COz2H..... . AGGESitaCACOEt) ena dtSO gem al creete ects | cea cir /encvstet | tener ateterots 56 |AcOEt s 
(w) [alp—79.0 
(w, c=1.5) 
p1500 |—,3-hydroxy-3- |CeHsCHOHCH2CO:H....... 166.18] [a] +20.6 Diane Pec ies< Sees |S emericca al Rrcenoninees é]/s]|s8 MeOH s 
phenyl-(d)* (MeOH chl 5 
c= 5.04) 
p1501 |—,—(dl)*......... CsHsCHOHCH2CO2H....... 166.18/pr (w) oR ROR Sch sccls-s | eer MeRES Ee Facts ks 56 |v v| 6 |chls, 
woh MeOH v 
pl502 |—,—(I)*........-. CsHsCHOHCH2CO2H....... 166.18/nd (bz) UGH elec tatestece lore srew ees | sistenittee Cul ere Fees) eos 6 |chl 5 
[a]p —39.5 
(al, c=4.8) 
p1502!|—,3(2-hydroxy- |o-Hydrocoumaric acid. 166.18}pr (w) BO=3 | ORR BERR ae ex eens 8 Bh ischial ase etoren tree 
phenyl)-* Melilotic acid. yh 
oH 
wa 
¢_S—cmcmcon 
p1503 |—,2-hydroxy- ChLCCHOHCO2H. ..... is seems 193.41|pr (eth) 124 V40=7O8: Ao sds cde ail eestor. bc Ve ca) tos aal sae as chl v 
3,3,3-trichloro-* 
p1504 |—,—,monohydrate. CLC CHOHCO2H se HsO Nace ed WAS Crate cleteene ois drene OBO ae | eee Mer cocl leretrce etc ieee eicesteyrayectevter ll array allroad | eoccurl | Meearel| eased] rset toate anyey 














B3, 287 





For explanations, symbols and abbreviations see beginning of table. 
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d Solubility 
Mol Crystalline = ba 
No. Name Synonyms and Formula ia form, color and zt 8 °C Density np Ref. 
* |specifie rotation eltalilethllacelkbe other 
solvents 
22ipames Seal 
Propanoic acid 
p1505 |—,— nitrile. ....../Chloral cyanohydrin. 174.41)pl (w, CS2) 61 QUS—20d EW erotic ceevas viviv .|CSe2 8 B32, 210 
ChhCCHOHCN 
p1506 |—,2,2’-iminodi-* .| HN[(CH(CHs)COoHh}........ 161.16|pr (eth), nd (w)I284—5d fa. be cfs Be ie vce news wi Pa a | iessc cee an eet, Boe 
sh 
p1507 |—,—,dinitrile...... HN(CH(CHs)CN)2.......... 123.16}nd (eth) BIS a ee tebe te eters (lek aver Oo We EB ees Navas swaterehertenens B42, 825 
p1508 |—,3,3’-iminodi-, |(C2HsO2CCH2CH2)aNCHa... .|231.29]......... 2.00 e fence eee ee 136-84 1.019059 1.442120 fas) oa te eee Pee ec ey aca B42, 829 
N-methyl-, 
diethyl ester* 
p1509 |—,A(3-indolyl)-*. . 189.22|pl (w) Eos a Sere tee Ee I Gos iit, oh See re st'|vlilvjf|v]|v |AcOEtv /|B222, 53 
i CH2CH2CO2H 5 chl v 
Vy 
N 
| 
H 
p1510 |—,—,methy]l ester .|CizHisNOz. See p1509......../203.24|/pr (MeOH) BOBO! dei bee lets oc as ee ee 8 MeOH s* |B22?, 53 
pl511 |—,2-iodo-*....... GHsCHICOdHN.. suntan tee 199.98|nd, [a]:p+50.7 |45-5 ‘|......... B073h I BAmve | ve lew ols « « remotes B22, 233 
L—29.9 (eth) 
p1512 |—,3-iodo-*.......|ICH2xCH2COzH............. 199.98)/lf Po LS) | Soret ener ne Oaetend! (a sewneteiean re amo || 0 ne (ney cee B2, 261 
6 
p1513 |—,—,methyl ester* |ICH2CH2CO2CH3........... DTA OO) ec caiechademione sivacartters otal ete 1.84087, |e Pet te eee . |B2, 262 
p1513!|—,3-mercapto-*. .| HSCH2»CH2COoH............ 106.15}amor 16.8 110.5— 21S le. eres oye leche, Cees eR! hacen cee aes ete B32, 214 
1.515 
p1514 |—,2-methoxy-, |CHsCH(OCHs)CN..........| 85.11]............-. 118729 0.893; |1.38220 8 .|B3, 285 
nitrile 
p1515 |—,3-methoxy-, |CHsOCH:CHACN........... Fy |e a te | cree 165.5%  |0.94637 |........ es), «| Aaeratey steer B3!, 113 
nitrile 
p1516 |—,2-methoxy- OOLBSUILE ervccbusie sce e€ alebatenetie siete 124-610 O:9466's Nes Fm ec (eaee'| ere Repeat Pr cin ers 
3-methyl-, Le 
3-p-menthy! 4% 
Boies (CH3) 2C (OCH) CO2 ; eS 
can” 
p1518 |—,2-methyl-*. .. . |Isobutyric acid. oe a oe Panos —47 154.3 0.95047 1.39302 | y | © | « . |B22, 257 
(CH:s)2C HCO2H 
p1519 |—,—, allyl ester... .|Allyl isobutyrate. DISET Rex aRenern Sa onoteal Peceynes cee 133 — 5766 ee) . |B2, 292 
(CHs)2C HCO2C H2CH:C He 
p1521 |—,—,amide, Isobutyranilide. 163:21mel pr’(al; oth), |4QG=Te ae le. 3... ss elas eon lenin all Ue di dd (OR (ON oi B12?, 147 
N-phenyl- (CHs)2C HCON HCoHs nd (lig), 
p1522 |—,—,anhydride*. ..|Isobutyric anhydride. 158.20 Rates os —53.5  |181.5™ |0.9540% |........ = ae fe a eet a Gee Rane co B22, 262 
{(CHs)2CHCO},0 
p1523 |—,—,bromide..... Isobutyryl bromide. PATOL ep kak: cote eeecle ce eas 116-8 1.4067, |1.45525 | d | d . |B22, 262 
(CHs)2CHCOBr 
p1524 |—,—,,lert-butyl ester|tert-Buty] isobutyrate. LAA EBON te ana ba Filo verte aes ee 177% | OS Se PSOSWI [LT wy el. otc ener eee B21, 128 
(CHa)2C HCO20(C Ha)s 
p1525 |—,—,chloride*..... Isobutyry] chloride. 106. BBN. «abe sss BS —90.0 90-3 1.0174) Tae Tn ee Oo es ee We See eR ECR ee B22, 262 
(CHs)2C HCOCI 
p1526 |—,—,cyclohexy] Cyclohexy] isobutyrate. VAG EOS No wie cter ccs ray atk ee eden cans 9 204750 0.94893 i|s .|08 8 B62, 11 
ester* 87-815 
(cia)cucom—C 
p1527 |—,—, ethyl ester*. .|Ethyl isobutyrate. VO GEN) Peete) SENN! —88.2  |111.0 0.8608, /1.8908™ || e!| Ye ianals. .| cheat. B22, 260 
(CHs)2x>CHCO2C2Hs 
p1528 |—,—,furfuryl ester.| Furfuryl isobutyrate. LGBT GT saa > 0 1 ak gas «1k 85-615 1.0313” biter ated alder hide cilehs ofc ©) | hielera edema ate B17?2, 115 
(cns)0Kcoscns— j) 
° 
p1529 |—,—,a,a’ ,1,2- a,a’-Hydrazodiisobutyro- 166.23|pl (eth) O26 7 ea terpeeb Pct beds: s.5«.<ccl] Able cistern VANES PATE STs eS ee Oe eee ees B4, 561 
hydrazodi- nitrile. 
dinitrile (CHs)2C(CN)NHNHC(CN)(CHs)2 
p1530 |—,—, isobutyl ester |Isobuty] isobutyrate. Aa OI tek SRO cete —80.66 /148.6 0.8750, {1.3999 83 BCS AL om vellle ay ol Cremeans B2?, 260 
(CHa)2C HCO2C HoC H(CHs)2 
p1531 |—,—, isopropyl Isopropyl isobutyrate. oO Eo leat, Streeter berng | 4 acne red 120.8 0.8687, eee Oy! BS AAR ills. sc sl et RO. B21, 128 
ester* : (CHs)2C HCOcC H(CHs)2 
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For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline b Solubility 
No. Name Synonyms and Formula = i form, color and an a Density np ce ee la | a) Lee. 
specific rotation other 
w | al Jeth|ace| bz 
solvents 
Propanoic acid 
p1532 |—,—,methyl ester* | Methyl isobutyrate. MODIS ER. dea TE —84.7 92.3 0.8906, |1.3840 SAAN LEO cs | cal ieeratdiate eter B22, 260 
(CHs)2CHCO:CHs 
p1533 |—,—,3-methylbutyl|Isoamyl] isobutyrate. MRE ec krttvc he hese s lav pieraicieiere « 168.9 CP PR a SEB eal Soil era cell Sanyal mca en anaes B22, 261 
ester* (CHs )ePCHCO2C H2C HCH (CHs)2 
p1534 |—.— nitrile. ...... Isobutyronitrile. Isopropyl CUS I eee Aan —71.5 |103.8 OVZ6O8s 9 |1-8726%0 aol eva leva le elias reve eee B22, 262 
cyanide. (CHs)»>cHCN 
p1535 |—,—,penty] ester* . |Amyl isobutyrate. POS awe TF lesa gear 155 0.859213 |1.4076 CH EC | WECM Ue lene geall Pater eperere eal l>. cleaean sa 
(CHs)2C HCO2(C H2)sC Hs 
p1536 |—,— piperazinium |2((CHs)2eCHCOsH]. CsHioNe2 |262.35|wh BO.E-BO),T |e cheered SMe oases [iva ethene s/s |i s\diox'e* NS eas 
salt 
p1537 |—,—,propyl ester*. |n-Propyl isobutyrate. 130.19 134.0 (0:88430 enon Ree 6lsiv B22, 260 
(CHs)2>C HCO2C H2C H2CHs 
p1538 |—,2-methy-3- CsHsCH2CH(CHs)CO:H..... UG EROW UE aoa RR mint oc 36.5 Op al Blt eink al ania ete ©) | =v) Sv [inssell eranel | Seteceatsie sical eer ener 
phenyl-* yh 
p1539 |—,3(1-naphthyl)-*/CioHGCH2CH2CO:H ........ 200.24|(bz), nd (al) (156-6.7 179" J... Je roller lege bial ean beonarclatc E12B, 
3283 
p1540 |—,3(2-naphthyl)-* cH8.CH2CH:CO:H aed seo 200.24)1f or.rd Cw, al) [1845 0 [ac cee nec alain .| vals .|E12B, 
3285 
p1541 |—,3(2-nitro- Pos 209.16/nd or If (w) OT eT Rhee | ees | ee eee aly v 8 |chl 5 B102, 476 
phenyl) 2-oxo-* 
¢_S—cmcocor 
p1542 |—,2-oxo-*........ Acetyl formic acid. Pyruvie | 88.06|.............. 13.6 115d 12272 i [Te sez0ulllcotllbicoh||ltcod| eye eral|seeeieremtenye B32, 393 
acid. CHsCOCO:H 482 
p1543 |—,—,ethyl ester*. .|Ethyl pyruvate. TAS ot | A een oe 155 105961 g sie OSt5:6UN | oe reo Ml freoul ya | bevel alert nerves B3?, 403 
CHsCOCO2C2Hs 69-7142 
p1544 |—,—,methyl ester* |Methyl pyruvate. 102-00 | RSE een een 134-7 11 2 pe bal 3 | @ | © _ |B32, 402 
CHsCOCO:CH: 5315 
p1545 |—,— nitrile. ...... Acetyl cyanide. Pyruvonitrile.| 69.06/rh = 8 ~—ijs......... 92.3 0.9745, [1.37642 |d|/d|s .|CHsCN gs |B3?, 404 
CH:COCN 
p1545!1|—,3(2-oxocyclo- fo} ep D2 Wertemere ter poet aya’ -ratiey oi] ekcehetexs fission 138-4210 1.01814 i ey ists Te (a eee al Ferner ee Pets acc Am73, 
hexyl)-, nitrile 4 724 
—CH2CH2CN 
p1546 |—,2-oxo-3- Phenylpyruvie acid. 164.16|lf (chl, bz) AVES ney same ee ceeeone al rare ete el viv s* |chl s* B10?, 471 
phenyl-* CeHsC H2COCO2H 
p15461!|—,3-oxo-2- Ethyl phenylmalonaldate. NOD 22s nenprce Ace me 70-1 135-40) 191204655 [1.532% |i ||00. |evalleec|n re] esac see B10?, 478 
phenyl-, ethyl CeHsCH(CHO)CO:2C2Hs 
ester* 
p1547 |—,3-oxo-3- Benzoylacetic acid. 164.16|nd (bz-peth) LOS. CEen ses cai eee k | tase orcs sitll arena Onesies lig 6 B10?, 466 
phenyl-* CeHsCOCH2CO2H vh 
p1548 |—,—,amide, N- a-Benzoylacetanilide. 239.28/lf (bz) LOS Oe Oil esiaraatepakes lia t hoiosciarullenhee antares él|v 6 jalk v, B12?, 270 
phenyl-* CeHsCOCH2CON HCeHs vi | chl v 
p1549 |—,—,,ethyl ester*. .|CeHsCOCH2CO2C2Hs........ UO on ogee ce oon <0 265-70d 1.1227 1.531216 COM ite ar Seal [veg brea moeecsraa a rhe B102, 467 
1654 
p1550 |—,—,methy] ester .|CeHsCOCH2COsCHs....... ./178.19].............. Ca840.° licen aa|nenoanae MeL O Shera legal koeal ive, beeen lagarnicis 0 a 0 B10?, 466 
(enol form)* 
p1551 |—,—,—-(keto + enol |CeHsCOCH2CO2CHs........ 178.19|colorless to ye |......... 265d 1.158% [1.537 | i | o}o]s dilalks |B10?, 466 
forms) * 151.518 
p1552 |—,—nitrile....... Benzoylacetonitrile. 145.16|pr or lf (w*) 80-1 ye 2 Bal Peer tinces Anat 5} s]s s |chl,aq | B10?, 468 
a-Cyanoacetophenone. KCN, 
CeHsCOCH2CN alk s 
p1553 |—,pentachloro-* .|ClsCCCleCO2H............- D46:3iler(CC) is eccesssos 200—1'5d) |= Bhemec 4 |e stostaees ya || ree lis .../CCk 6, v* |B22, 228 
p1554 |—,—,chloride*..... CELCCCHCOEL. on one tes oss 264.75|nd Hee FL eee ReARNN 3 Dartnccracouliacnta etvcRcett Quiles | cca Beater: B21, 112 
p1555 |—,2-phenoxy-(D)*|CH:CH(OCeHs)COz:H....... 166.18]nd (w) 87 OO alll is x ousio statue uence Bet ee | ve Deo ally ncsibiege eso temas B62, 158 
h 
[al +39.3 NM 
(al, c=1.2) 
p1556 |—,—-(DL)*........- CHsCH(OCeHs)CO2H....... 166.18)/nd 115-6 260-6) || uaetise ve: ov-it ousted re 6|/s]s ta | RisreheetelPer B62, 158 
p1557 |—,—,amide*...... CHsCH(OCeHs)CONH2...... 165:19ind. oc pl (te, w)(P82=3. fs bisceletesnpeabs.wie co's are eowmyarane s'| v .|to s* lig v4 |B6, 163 
p1558 |—,—,chloride..... . CHs3CH(OCsHs)COCI....... TRA G2 etecs see escvesecc.00dllAnereyoinyel vin 1 AGASSI le seuere rare, landmass Qld 8: || Eecel eeel| weer B6, 163 
115-710 
p1559 |—,—,ethyl ester*. .|CHsCH(OCsHs)CO2C2Hs..... 194,23 Pact enna ects leon sleet 243-4 1286030 neers? er orc lotenal [bee | ietomckeig ob Boi5 a0 
120-56 


























For explanations, symbols and abbreviations see beginning of table. 


p1560 
p1561 
p1562 


pl563 


p1564 


pl565 
p1566 


pl567 


pl568 


pl569 


p1570 
pl571 
pl572 


pl573 


pl574 


pl575 
pl576 


pl577 


pl578 
p1579 


p1584 


p1585 


p1587 


p1588 


p1589 


p1590 


pl591 


p1l592 
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i | aaa, Oa ec (aa me i eee BREE Gee eA a pe SS 
‘ Solubility 
Mol Crystalline a iG 
Name Synonyms and: Formula form, color and Ps “ee Density np Ref. 
wt. : mi =C Cc 
specific rotation other 
| solvents 
ia | a 
Propanoic acid 
—,3-phenoxy-*.. .|CeHsOCH2CH2COzxH........ 166.18|}nd (w), lf (lig) |97.5-8 Q34A-ARTINT, oa so | see gh olde ol. Sale hig at B62, 158 
—,—,amide....... CeHsOCH2CH2CONH:2....... 165.19}nd (w) ih tn Pierre cones |) eee sine 3A f Pot ba: | 2 ee (ee Rea B62, 158 
—,—,ethyl ester*. .|CsHsOCH2CH2CO.C2Hs..... . gO ie oy aca Corte ne | Sues one V7 ee Bite tacse RNa eae oN ale . |B62, 158 
-—,2-phenyl-(d)*. . |Hydratropic acid. TEO.US|fel BUT pcctopaces.s soll e-n1e s.ofo:ela ER tee .|B92, 347 
CeHsC H(CHs)COzH (ahie=3) 
—,—(dl)*......... CeHsCH(CHs)COoH......... TBOLUS| cies veatetee 4 <-—20 264-5 ibs peahants dae 6 - |B92, 348 
160% 
=) — (Deane: (ches CeHsCH(CHs)COcH........ .|150.18 [lp —7.0 Perriee einike LEQ TRE. ONS: seed llet. LR ated Oe. as erate lt eee 
—,—,amide....... Hydratropamide. 149.19/lo nd (w) OO: «Vote gheecte va 'eellateteterreveceltts ¢ cecors 1-6 -|chl s B9, 525 
gh 
CeHsC H(CHs)CON H2 (al? 57.9 
(chl, c= 1.6) 
—,— nitrile.......|Hydratroponitrile. LOWSLS |S a5 sekiss wesierne epee nau ees 116-7 0.98547 1.50952 | i 9 ees (eee) at B92, 348 
CeHsC H(CH3)CN 
—,—,piperazinium |2(CeHsCH(CHs)CO2H].CsHiN2 wh D2E BB Whence dersters Iva vies ach (RE ctl (Cae) CR RP eet ole ee 
salt 386.50 
—,3-phenyl-*..... Uydrocinnamic acid. 150.18} (lig) 48.6 279.8 1 047" s|s/s v |CCks B92, 337 
CeHsC H2C H2CO2oH 169-70% chl s 
—,—,amide....... Hydrocinnamamide. 149.19}nd LOG-—B ey Tiare. dere e shilviv . |B92, 340 
CeHsC HxC H2CON Ha 
—,—,benzyl ester. .|Benzyl hydrocinnamate. 240.30). . |198—920 pt! tal (renee Peiral (are st bm IF ge | ee ee B92, 339 
CeHsC HeC H2CO2C HoCoHs 
—,—,chloride...... Hydrocinnamy] chloride. Dee et | Cee ae 225d 1.1352 dj|d*| 8s CS: s B92, 340 
CeHsC H2C H2COC1 1071-2 
—,— ethyl ester*. .|/Ethyl hydrocinnamate. 178:23)|. dab - .|247.2 1.0147" |1,.4054%s ives ie h. .. hratle bode nay B92, 339 
CeHsC H2C H2CO2C2Hs 12316 
—,—, isopropyl Isopropy!] hydrocinnamate. HOD 26 eccetstaie icreaca are . 1262 0.9860" REC ae) (Cet apc © me Sr] Meare aie ale B92, 339 
ester* CeHsC H2C H2CO2C H(CHs)2 
—,—,methy] ester*.| Methyl hydrocinnamate. OSB. iret ctae Mia aia 2 . |236.6 1.0455° i|s|s s |AcOEts (|B9?, 338 
CeHsC H2C H2CQ2C Ha 
—,— nitrile. ......|Hydrocinnamonitrile. WSU RE Tiree ears wlenche. cree . }125-615 1.00167 | 1.526620 .|B92, 341 
C6HsC H2oC H2CN 
-~—,—,propy) ester*.|Propyl hydrocinnamate. TO2 2G io Mie bles. om since tle aaa s .|262.1 VOOR pine hc faunal claw 31g on ee B92, 239 
CoHsC H2C H2CO2C H2C H2C Hg 13516 
—,2-propoxy-*....}/CHsCH2CH2OCH(CHs)CN . .|113.16].............. - | 150727 O:866¢° W1aoeM Eee | i eae | ace B3, 285 
— 3(3-pyrenyl)-. . CH2CH2CO2H 274.30|pl (aa) 180 i con sulfs |El4s, 
pax dil alk 8 441 
on ners 
‘I 4 
— ,2,2,3,3-tetra- |ClhCHCClCOuH. .. ./211,08) (CSch) TS! (ebgwepalehs Sasa BN 8 CS: v B2, 253 
chloro-* 
—,3(2-tetra- — 144.17 - |263 Td 15539 1.45783 s .jalk v B182, 263 
hydrofuryl)- L J -cusomoosn 118-202 
() 
—,— ethyl ester*. .|CoHisOs. See p1581 172.2248 . |221-2 1.024), 1.44020 Bbc oil hc sine th cee aieunee B18?, 263 
732 
— ,2,2,3-tri- OClCHeCChCOLH 1. seas /177.48]hyg (C82) 60 viv v .|B22, 228 
chloro-* 
i deelaioia (CoHs)2>CHCH(CoHs)COoH 302.38)nd (dil al, peth)/222-3 Vivre peth s B9, 715 
phenyl-* 
—,3,3,3-tri- (C6Hs)sCCH2COnH... 302.38) pr (al) 179-80 AT eee | Sa Rey RE pee B92, 504 
phenyl-* 
1-Propanol-* pepe 7 ee 60.09 .|—127 97.1 0.7796 1.388502 | v | viv Vv .|B12, 360 
JHsC HeC H2OH 
2-Propanol* .|Isopropanol. Isopropyl 60.09 .|— 89.5 82.4 0.78517 LS TPG" [PO Ya Oe, cho nrctievee sie ccemree B13, 1439 
alcohol. CHsCHOHCHs 
1-Propanol, CHsaCH(N H2)CH2OH 75.11). pees: Tian see babneoamhin ad a 2a li be [es Sees, (Seen I Sak a an ar B42, 733 
2-amino-(dl)* 
— ,3-amino-*.....|H2NCH2CH.CH20OH. 75.11 . |187—8756 1.45707 |0.9824, 8 | 8 .|B42, 734 
cor 
2-Propanol, CHsCHOHCIQN Hyg. GLO itt co a ere cnaene cell eee eee 160-17 {0.9738 [1.4518 Oe a a) I Sak PARP Vee ey ae B42, 736 
1-amino-(dl)* cor 
——()*..........|CHsCHOHCH:NE:2.. WOeL Lie. i pec vaeee {LOGS OTB [occas Bt Ih) Be ten hyadilece tous at ce B42, 736 
Scam ee ee eee ee ee ee eine 


For explanations, symbols and abbreviations see beginning of table. 
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see Crystalline . Solubility 
No. Name Synonyms and Formula = * | form, color and Set a Density rm Ka Ref. 
* Ispecifie rotation i other 
w | al jeth|ace| bz 
Pe solvents 
—— 
1-Propanol 
p1593 |1-Propanol, p-Aminoneoephedrine 239.15]1f(al-eth) 192-3d FP anextece otal oe Riapilta eye PLEO Sed od GM he tN fy ee nee ree teyhe te eanel (a Rees cee 
2-amino-1(4- dihydrochloride. 
aminophenyl)-, a =. : 
@ihvdrochioside* HoN Cs CHOHCH (NH2)CH3.2HCl 
p1594 |2-Propanol, H2aNCH2CH(OH)CH2N (CoH) 2 ba ciaesararavacxbWicilvacs/erarel cts aeane 0.9377. LGB Wi NEBL S Hare silts eile nese ac cmp [AMOee 240 
l-amino-3- 146.24 
(diethylamino)-* 
p1595 |1-Propanol, (CHs)2>CNH:CH:0OH........ As ats gear sous 25-6 165.5 0.934 1.44920 8) Te cele sell Saco aonielacevousle estat ee oan 
2-amino- 
2-methyl-* 
— |—,2-amino- see Norephedrin 
1-phenyl-* 
p1595 |2-Propanol, CeHsCH2COH(CHs)2........ MOQ 2S ren cerita aica bs ons cere @ {LOS O20: 0.9790,, 1.517420 Bas PF | Poertel Petre cenllzsas'es fs erasiaharal acanar el tecteapetstatatts 
2-benzyl- 
p1596 |—,1,3-bis(di- (CHs)2NCH2xCHOHCH:2N(CHs)2 sw... se ws ee ee Br aviial ace ac6.0)| WOOO FS Coeteenncatt | Arena ener | call (creel niaien Ihr okt (racaes eet Sree B4, 290 
methylamino)-* 146.24 79-8118 
p1597 |—,—,dimethiodide . Iodisan. 430.14|wh er pw Ve: ier a0 Ul repens ieee (ees Capit a be tare oc Ur ean MMNL E: «N| bcc, eases Pecoter eens wl | eee cetera tae 
HOCH[CH2N (CHa)sI]2 
p1598 |1-Propanol, Trimethylene bromohydrin. /139.00].............-]......2. 98-1121 |1.53744 |........ SPCC | baal we lnde senor: B1, 356 
3-bromo-* BrCH:CH2CH:0H 
p1599 |2-Propanol, Propylene bromohydrin. VERTU | at ae oer) | aoe eee 145-8 1.590880" |1,.48019) iat} eo Pw]. «| eee en Bl*, 1474 
1-bromo-* CH:sCHOHCH:2Br 49.62 
p1600 |—,1-butoxy-*..... 1,2-Propyleneglycol, DOD DA eye hina aoe cape eerstar ne dn 168-75 1.00354. 1.416820 |...| 8 |...]...| 8 |MeOHs B12, 537 
1-monobutyl ether. CCh s 
CHsCHOHCH20(CH2)sC Hs 
p1601 |1-Propanol, Propylene chlorohydrin. OE es ie Reece) | Seen eee 133-4 151032. 14362204 ear e) ieee (ses OBB. wll anmetreerns 
2-chloro-* CH;:CHCICH20H 
p1603 |—,3-chloro-*..... Trimethylene chlorohydrin. O45 4 Re died he aoe creel eee osetia wie 161-2 1.13097 14469205) ve 28) |(CStileeee|| oie) eect arene Bl, 356 
ClCH2C H:C H20H 
p1604 |2-Propanol, Propylene chlorohydrin. QATGA he coon aes es. cll tees s 126-7 Hi 11439220) || Roow) team | (noone ailvarcir | peer Bl, 363 
1-chloro-* CH:CHOHCH:Cl cor 
p1605 |—,1-chloro- CICH:CHOHC H2OC H(CHs)2!152.63}..... 02.0... 60. fe ee eee yor peic me ABIES ST) i ey yi Eel SAR lee o Golltng ollremairacgroe B13, 2153 
3-isopropoxy-* 
p1606 |1-Propanol, B-Isobutylene chlorohydrin. |108.57/vise = ~— i... - «es PS2=SSde | laeta tes es eee d|...|...]...|.../eon HCl s |B1, 378 
2-chloro- (CHs)2CCIC HOH 
2-methyl- 
p1607 |—,3-chloro- CICH:CH(CH:)CH20H...... LOST | RAMs oe | Lec 76-8  |1.083, | |1.4460% |...| v | v 
2-methyl-* 
p1608 |2-Propanol, (CHs)eCOHCH2Cl.......... Nod (iia, i tier | ieee Ir 125-00 le is pores allen canes, ay SN ie pal oharel| Q-sigell Memeo Bl, 415 
1-chloro- T1200 éd* 
2-methyl-* 
p1609 |—,1-chloro- CHCECBOCE.CHORCHC) |. isicchs....|ecee.. g2-5 = |1.0526% |1+4378 Bat 2186 
3-propoxy-* 152.63 
p1610 |—,1,3-diamino-*..|H2NCH2zCHOHCH:2NE2.... . GOES Ere sters mr ereisiahaen eke 42 9.1315 pau Mama tore) crc wGS| ecearn tens Soenedfa-cre fd sexes] eeesell b's calles tetetec ee eter B42, 739 
p1611 |—,—,dihydro- H2NCH2C HOHCHiN H2.2HC]|163.06|pr PT 7 ee erate rate al eerie meena | ears teeters Ve ae kecal aaee |S eee B42, 739 
chloride 
p1612 |1-Propanol, BrOHsCHBrOHcOHos, -. + ss2E7-Olllalptaiet, 0 \Msnasetealleee cious SV 1iae | Genera b| |] o]o]..,......./BI2, 371 
2,3-dibromo-(d)* 
i613, |—=—(d)) £a.2 es BrOH-GHBrCHsOH eae. |207v9Ulh.. see eee elbescace-: 10 slp 2alO Van |e eats 8] oo] o]o]o]..........|B1, 357 
118” 
p1614 |2-Propanol, BrCH2CHOHCH>Br........]/217.9llyesh liq  —S J... .. - es 219 2.12027 1.5405" |e: |e | Be). ai euncneeee ns (BR L475 
1,3-dibromo-* 
p1615 |1-Propanol, MICTLCHGICHION ..,....¢. \AZB.09lviscey 9 UA Bi ote dhowes 182 1.35349 1.487518 | 5 | © | © | © | © jlig 6 BL, 370 
2,3-dichloro-* 5 70-80.517 
p1617 |2-Propanol, CLECHOMCHE@Is. ep anes 1128:00 rene as catnt|pe aaaecn. 146-875 |1.33340 |........ BEV evs | ates eave een IS 1283 
1,1-dichloro-* 
miG1S!|ulesadichloro=* | CICH-CHOHCHOM o.f-2- tae (128-99 |e eeiina ce rebut ane 75S 1635020 [AS37200 leva) eval |e | eel one ne ee T3383 
6.3765 
6912 
M1620 |e dkl=dichloro-t | \(CHs)sCOHGHCIy «-4.0).5.2/143,02)Nigtteg Gn |b ener 150-5 1.2363" |1.4598t |. ~.| v |. :.|---|v'l.........|BI, 382 
2-methyl-* 5210 












































Cee = 
For explanations, symbols and abbreviations see beginning of table. 
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, Solubility 
Mol Crystalline eo ihe : 
No. Name Synonyms and Formula a * | form, color and oC oC” Density np Ref. 
* |specifie rotation a alllerh testibe other 
solvents 
2-Propanol 
20 
p1621 |—,1,3-dichloro- (CIC Ee COM C Daunte iver dos Oe) sini rae iiss ere] tate ieae es oe 174-5 27684 | A4744eE aad. ler coalge sce = ates Bl, 382 
2-methyl-* 55-610 
p1622 |—,1(diethyl- CHsCHOHCH2N (C2Hs):.... . 1 eB? A Bd So eh | | cies mee TBS-OE ON Absctetseictstel tevcceter act aoe le. sl toc (ihe |e B42, 737 
amino)-* 
p1623 |1-Propanol, BAL. British antilewisite. M2421 vise lq |eecscwes: 1201 1.23857 1.57205 | d/s]|s Os rlmae |. iescas 
2,3-dimercapto-*| 1 ,2-Dithioglycerol. 
HSC H2CHSHCH:20OH 
p1624 |—,3(3,5-di- Hydrosinapyl alcohol. 212.24) wh ZOD=OsD: Wee Seaae ele. cle ceceoeaeese teenies oes B feschocafs.s] @ Meme. 2cc. see 
methoxy- 2-Syringylethanol. 
4-hydroxy- CH:0 
phenyl)-* S 
no—€_Y—cmcmcmon 
He 
CH30 
p1625 |—,2,2-dimethyl-*.|tert-Butylcarbinol. Neopentyl | 88.15].............. 52-3 113-4 O:812)° Wetsac bu 6 |e Tee ee loot ee | 406 
alcohol. (CHs)sCCH2O0H : 
p1626 |—,2,2-dimethyl- |CsHsCHOHC(CHs)s.........|164.25|nd 45 TT4-6 fo bs ciaew ae BERS Lele Aoaala-.:<1. «708-8 B61, 270 
1-phenyl-* 
p1627 |—,2,2-dimethyl- |CsHsCH2C(CHs)2CH20H... .|164.25|nd 34-5 EZ Gi ies cs. ee ee oe ete dal eee each CE B62, 507 
3-phenyl-* 
p1628 |—,2,3-epoxy-*....|Glycide. Glycidol. CA OG aac in i Nein ieee 166-7 1.111% [1.435016 | © | © | ©} 8 | i |ehls B17?2, 104 
3-Hydroxy-propylene oxide. 
Zon 
CH2CHCH20H 
p1629 |—,2,3-epoxy- Phenyl glycidol. USOFIS remote sce can 26.5 1382 1.5127 |1.5430m Weiomiet) | iccics jake 
3-phenyl-* Ds, 
CeHsCH-CHCH20H 
p1630 |—,2-ethoxy-*..... CHsCH(OC2Hs)CH2OH...... LOLS) eet ce. coe ene 140-1 0.90447 |14ipeet Se) ||. eet 
p1630!|2-Propanol, CH:sCHOHCd20C2Hs....... LOADS |e or icy pate Ieper A 131 O:00284 140753 alle wale taern| toot ola ss ose See ee 
l1-ethoxy-* 
pJ631 |1-Propanol, Trimethylene fluorohydrin, 75.00 leer es Sacer | oe 1.03907 1.37715 8s Wale Wal sl ol. o 2 late maith tine Hoe erence 
3-fluoro-* FC H2C H2C H20H 
p1632 |—,3(4-hydroxy- Hydroconiery] alcohol. Ol c eezrs7ate nace averse ai care ole Ky 2 rn (ee ee 1.5545% |.../ 8 2 Bee oe, eee ey | 
3-methoxy- 2-Vanillyl alcohol. 
phenyl)-* 
CH30 
oA | 
no—@_S—cmcmcm0% 
p1632!|2-Propanol, CHCHOHCHLOCHs0... 4 90I2\buekt ss coe. bi oacesee(LES=B5" 10.9620 40700 |. Ie [hs eee ce a 
1-methoxy-* 
p1633 |—,2-methyl-*. .. . |tert-Buty] alcohol. 74.12|rh pr or pl 25.5 82.2-.3 0.7856, 1.3838" | © | © | 0 }...1. .. | use BL, 413 
(CHa)sCOH 208 
p1634 |1-Propanol, (CHs)2C(NO2)CH2OH....... 119.12/nd or pl SQ. BS ore 9 Ee Se a ee oc CO Wi (| Ve ae B1, 378 
2-methyl- (MeOH) 
2-nitro-* 
p1635 |—,2-methyl- a-Isopropylbenzyl alcohol. 150.22 d:[a]p +47.7 bos reine 0:0 6 Seba QO.9869" 11.5108" | rt | B® fe. 1. cle. ween aos, BRS 
es -* 
1-phenyl CeHsCH(OH)CH(CHs)2 a 112-9 
L:lalp — 25.2 
pl636 |2-Propanol, (CHs)pPCOHCH2CoHs........ 150.22|nd 24 214-6 0.9774 L.G20H8 2 eB ee 3] c8 rpm een cee B6, 523 
2-methyl- 103-510 
1-phenyl-* 
p1637 |—,2-methyl- Brometone. (CHs)»>COHCBrs.|310.83|nd (lig), (dil al)|168-70 BUDS. Mlle Maa cee oes OC} Bl 8 fa. Oe. TRIs 1588 
1,1,1-tribromo-* 
p1638 |—,2-methyl- Chloretone. 177.46\byg nd (w-++1) |98.6-0.5 (167° © i. 6...ch ele i | s|s]s]|s |chl B13, 1586 
1,1,1-trichloro-* | (CHs)COHCCls 77 (hyd) sh lig s 
p1639 |—,—, hemihydrate*|(CHs),COHCCh.}H20...... ./186.47|wh 80-1 16%) hae eee ilvl]s|s|s |chls BI, 415 
sh lig s 
p1640 |1-Propanol, CHsCH(NO:)CH.0H....... LGB iLO: Peat aickouoon tease 10012 1.184) |1.4379% | 8 | 8 | s |...|...]........../BIs, 1429 
2-nitro-* 
p1641 |2-Propanol, Oz2NCH2CHOHCCh......... 208.43)pr or pl 4.76.7, |1OB.Ge< SALA «idee. © NS Baek cial eeae ee B13, 1477 
3-nitro-1,1,1- 6.53.5 
trichloro-* 
p1642 |1-Propanol, CHsCH(OCe6Hs)CH20H...... LGZLOS, wetnas WALA ch area eee 124 GRO Sea scifhns ne eral h clei cdl lac | CRP el 9 A B61, 85 
2-phenoxy- 












































For explanations, symbols and abbreviations see beginning of table. 
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Name 


1-Propanol 
p16421|—,3-phenoxy-... . 


p1642?|2-Propanol, 


p1643 
pl644 


pl645 


p1646 


pl647 


p1l648 
p1649 


p1650 


pl1651 


p1652 


p1653 


pl654 
p1655 


p1656 
p1657 


p1658 


p1659 
p1660 
pl1661 


p1662 


p1663 


p1664 


pl665 


p1666 


p1667 


p1668 


1-phenoxy- 
—,l-phenyl-*..... 
—,3-phenyl-*..... 


2-Propanol, 
1-phenyl-* 


—,1,1,1,3-tetra- 
chloro-* 


—,1,1,3,3,-tetra- 
chloro-* 


—,1,1,1-tri- 
chloro-* 
2-Propanone’.... 


—,azine* 


—,diethy] acetal... 


—,2,4-dinitro- 
phenylhydrazone* 


—,4-nitrophenyl- 
hydrazone* 


—,oxime*......... 


—,phenyl- 
hydrazone* 

—,—,hydrate*..... 

—,semicarbazone* . 


1-Propanone, 
1(4-acetamido- 
phenyl)-* 
2-Propanone, 
l-amino-* 
—,1(2-amino- 
phenyl)-* 
—,1(4-amino- 
phenyl)-* 
—,3-amino- 
1-phenyl-, 
hydrochloride* 
2-Propanone, 
1-bromo-* 
1-Propanone, 
1(4-bromo- 
1-hydroxy- 
2-naphthyl)-* 


—,2-bromo- 
2-methyl- 
1(2,4,6-tri- 


—,1(4-bromo- 
phenyl)-* 


—,2-bromo- 
1-phenyl-* 


2-Propanone, 
1-chloro-* 





PHYSICAL CONSTANTS OF ORGANIC 


Synonyms and Formula 


CeHsOCH:CH:CH20H....... 


CHsCHOHCH20CeHs. . 


CHsCH:CHOHCeHs...... 
CsHsCH2CH2CH20H... 


CeHsCOH(CHa)s........- 


CICH:CHOHCCh.......... 


ChCHCHOHCHCl:........ 


Isopral. CHsCHOHCCls 





Acetone. Dimethyl ketone. 
CH:COCHs; 

Acetone azine. 
(CHs)2C:NN:C(CHs)2 


2,2-Diethox¥propane*. 
(CHs)2C(OC2Hs)2 


Acetone DNP. 


CsHsNHN:C(CHa)2...... 





methylphenyl)-* 


Acetone semicarbazone. 
(CHs)2C:NNHCONH: 


Acetonylamine. 
CH:sCOCH:2N Hz 


a-Aminopropiophenone 
hydrochloride. 


OH 
| 
a —cocH2CHs 
& 
| 
Br 


a-Bromoisobutyryl- 
mesitylene. 


CHa 
a 
aaeo 
~ 


CH 


a-Bromopropiophenone. 
CeHsCOCHBrCH: 


Acetony] chloride. 





Chloroacetone. 
CH:COCH:Cl 


Acetoxime. (CHs)rC:NOH... 
. |148.20 


CsHsNHN:C(CHs)2.H20.... 


CuHuNO:. See p1696........ 


CsHuNO. See pl696......... 


CoHuNO. See pl696......... 


CeHsCOCH(CHs)N H2.HCl 
Bromoacetone. CHsCOCH:Br 


CoHeBrO. See p1696........ 


Mol. 


wt. 


152.19 
152.19 


- |136.20).... 


.|139.20}. . 


197.89 


112.17 


132.21 


238.20 


193.20 


73.09 


166.23 
115.14 


191.24 


73.09 


149.20 


149.20 


185.66 


136.99 


279.13 


269.20 


213.08 


213.08 


92.53 





BOS wie ¢ 


58.08)... . 


Crystalline 
form, color and 
specific rotation 






oil 


BS oe Sn 


197.89)... 


ye nd or pl (al*) 


og-br or og-ye 
nd (al) 


pr 


nd (w, ace) 


pa ye nd (w) 


nd (al) 


pa ye lf (peth), 
pl (dil al) 
pl (al, w) 


nd (al-eth) 


nd 


ye 








m.p. 
2c 


98 


27 


48 


—44.5 





COMPOUNDS (Continued) 



























































Solubility 
b.p. , 
a Density np Ref. 
other 
solvents 
249-50 |........ 1.491205.) es Alles teal ll ocd las comet B62, 151 
AS4ieee” i/TO6227) s|7 52904. 119. ale alec teal nina lemme B61, 85 
217-21 (0.9943 |1.5208 | i | s|s|...|...|..........|B6, 502 
236-77 11.008, [1.5278 | 8 | 0] o]...}...).......... B6, 503 
215-20 0.9727" |1.5314% | i | 5 | |...] 8 .|B6, 506 
195-617 T6109 [1.61452 [eats oi, lee cee B12, 385 
80-90" {1.612% 1.5133 |...]...| 8 _|Bua, 1474 
NONS08) Rl Ade rene ve ae eee 51 |ecyal eval aeall aeelipaeeeeee BI, 1474 
53-512 
56.2 0.7908 |1.3588% | © | © | © | «| © Ich] BI, 692 
133 0.8422 1.45352 | © | o]o}...f...f2...... BL’, 717 
460 O;871435 Mess gone Sally ecules [Ae ene BL, 715 
Fs Bhole eilhc ote eS, cD aes i | s*|e8|...| 8 |AcCOEts |B15*,216 
chl s 
cei Tac: he See |b oreo BP [hrc acral aed eed acd B15?, 184 
134.878 0.9113¢ 14756" | 6 1B i) eee alee lig 8 Bl?, 716 
AGS Stee valle Sen teeies we By se leeca| ene dil acs B15, 55 
Soviet) Fh |. eee a Saleen .|B151, 30 
Petes uly) Wee erie. Ito ee eees stivis BN | ieretesccatiete xeaed|\ + Sy 8 | 
é 
Sci eret sashes | Eee Re indie hove siviv BS eect pemen|? 2G AP yd 
Borat ascot erapecetraecael [forces Vail) Sill 8: . |B4, 314 
re See |e ene tage | epee eo s|s|s8 chl i B14}, 37 
ac, o8 8 
ee PRI FPS IF coe a s|3s| 3 chl s B141, 375 
reset NE i | i Ee sal tee sulla Wil ical adele. See ae See 
136.57 1.634% |........ 3|/s|/sl|s .|B1, 657 
EAE oot ORO A (Cee oe i|/s]/8 Se ree Bo yt 
TENEG Ke» helo cay aka Lotion Of 8 
L6G E  Wetesanailegccannrs Ls |S Ee CS: 8 B7, 302 
.|245-50 —|1.42987 |1.57220 Slusaltanl, el cepa B7?, 233 
110-24 
119 Ve erate ali aah ev eee Galltel! Cellowalliae chl 8 Bl, 653 























For explanations, symbols and abbreviations see beginning of table. 
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p1669 


p1670 
pl671 


p1672 


p1673 


p1674 


pl675 


pl676 


pl677 
p1678 


pl679 
p1680 


p1681 
p1682 


p1683 


pl1684 


pl685 


p1686 


p1687 
p1688 
p1689 
p1690 


p1691 


pl692 


p1693 


p1694 


pl695 
pl696 





Name 


1-Propanone 

1-Propanone, 
1(4-chloro- 
phenyl)-* 


—,—,oxime*,..... 


—,3-chloro- 
1-phenyl-* 

2-Propanone, 
1-chloro- 
3-phenyl-* 

—,1,3-diamino-, 
dihydrochloride* 

1-Propanone, 
2,3-dibromo- 
1,3-diphenyl-* 
(one form) 


—,—(one form)*... 


2-Propanone, 
1,1-dichloro-* 


—,1,3-dichloro-*.. 


—,l(diethyl- 
amino)-* 


—,1,3-dihydroxy-* 


1-Propanone, 


1(2-4-dihydroxy- 


phenyl)-* 
—,2,2-dimethyl- 
1-phenyl-* 
2-Propanone, 
1,3-diphenyl-* 
1-Propanone, 
1(2-fury!)- 


2-Propanone, 
hexachloro-* 


—,l-hydroxy-* 


1-Propanone, 
1(1-hydroxy- 
2-naphthyl)-* 


—,1(2-hydroxy- 
phenyl)-* 
—,1(4-hydroxy- 
phenyl)- 
2-Propanone, 
1-iodo-* 
—,—,oxime* 


—,1(3-methoxy- 
phenyl)-* 


—,1(4-methoxy- 
phenyl)-* 


1-Propanone, 
2-methyl- 
1-phenyl-* 


2-Propanone, 
pentachloro-* 


—,1-phenoxy-*.. . 


1-Propanone, 
1-phenyl-* 





B7, 301 
B7, 301 
B7, 301 


B72, 235 


B4, 763 


-|B72, 381 


B7?, 381 


Bl, 654 


.|B1, 655 


B4, 316 


B1, 846 
B82, 305 


B7, 445 


B17, 157 


Bl, 657 


Bl, 866 


B8, 152 


B82, 103 


B82, 104 


. |B, 719 


B1, 660 


B8, 106 


. |B82, 105 


B72, 245 


.|B1, 656 


B6, 151 
B72, 231 


Solubili 
Mol Crystalline ~ b ont, 
Synonyms and Formula i * | form, color and oH Density np { _______________4 Ref. 
* |specific rotation ee eer eats eee ltl other 
solvents 
=I T $+ 
CoHsClO. See p1696......... 1GS63|P oe oer te IOO=O iat ees slrtee lan Ratner = PP eee ene cooler etre emer 
CoHiClNO. See p1696....... 183.66|pl (al) B2=22bi | | rece ae ory ll pertacarruee (ell eycuavensns BBP cool ladax cll haved eck aE 
8-Chloropropiophenone. 168.63] pl cy nn Pe ae aes Ms Aer iioce ob ng ket clic acl eens fae Ses 
CeHsCOCH2CH:2Cl 
CeHsCH2COCHDCl.......... 168.63)nd (chl) 72-3 159-615). wht cys. ote eee EDS ch] s* 
(E2NCHe)-CO.2HCL.. +... +. |161.04\(dilal, dilaa), |180d) sin nck ewe |ncle cere ae eves ace Re) si i |chl 6 
pr (w+1 or 13) aai 
Chalcone dibromide. 386.09}nd (al) 1 (oe 1h ae | 5 | 8 
CeHsCHBrCHBrCOCeHs 
CeHsCHBrCHBrCOCeHs. . . .|368.09}pr or nd (al) E5OOO! MN cca be peole actus o MReS reer ey eke) VS 8 RR Eee 
vk 
CHCOGHCL:. eee: TOY acm Mina ill seks Ree 120 TSO Gis lee ee By gif) cose ole ale. eee 
CICH-COGH:Clyan, wiemaei 126.98|pl or nd 45 173.4 1.3826 |1.4714 | 8 | 5 | s 
CHsCOCH2N(CoHs)2........ ZOU ZO Ee acobcciaca. aterarxtal ley cis atersnere sa 155-Gtd fod: «=< PERS ODN GAN OPM Save Pa-teistflescosss ee 10)8 ote 
6416 
HOCHCOCELO Hires vievesc BOOS. cr bse scene ee | (OP ee Se (RE Breer Seen | Sy eee Pied lest B. he cis |yiscecstcrs 
4-Propiony] resorcino]. V6G Mile cic biens wien 97-5 iy (oc) a (ie IOI meee ee 6lviv sl | SN as 
CoHwOs. See p1696 
Pivalophenone. CV 2b 03 See, PR aeeieic| | oes ene 219-21 O.N63" TE FORS@ TE Mle aN. abe allce ob aierweiea aoe 
CsHsCOC(CHs)s 97-816 
Dibenzyl] ketone. 210.26} (al, peth) 35 235) a Eel | Se | (Be 2 RAS a se al hee o lois ameter 
CeHsC H2COCH2CcHs 
2-Propionylfuran. 124.13}er 28 884 1.0626 |1,.49842% a | Perel |p| | igs te 
‘py Lek oh 
fo) 
Perchloroacetone. BGS. Tiong saree «yo -3 202-4 Aa hee. aycs 5 B Io Abst 
ClsCCOCCls 110 d* 
Acetol. CHsCOCHLOH......| 74.08]............-. -17 145-6d 1.08243) |1.4295% | © | o]o]...]...].......... 
5918 
we 200.23|grsh ye lf or pl |81 i 8 
| COCH2CH3 ESTER RE oe ee BN sso is 9a. 2 Sinaia OT Re eae ee ee oats 
Ui is 
pH nO Seem 1696. .04-s.< 1. LOOUSl oon akes sm sm vive fos emis hi A Se Bess eee slew lee alin 
CoHwO2. See pt696.......... 150.18}wh nd or pr (w)|/149 sf... 1... Je eee Bbw Iesficcde coceeeeeee 
vA 
Iodoacetone. CHsCOCH2I . . .| 183.98} yesh 58.40 a ee 8 
Todoacetoxime. 198.99) pr (peth) O4.5 LR ache eee Ce peth s* 
CHsC(:NOH)CHiI 
CH30 Ke? Ot | as ee, Serer 258-60 BOSLI! ec de aes BO) Billnic uk ote eee ee 
SS 
¢_S—emcoom 
cmo—¢_Y—cmcocns G42 Fcc ctestoaer |<-15  |267-9 1.0707}; |1.5253% | 3 | 5 | 8 
136-74 
7 
Isobutyrophenone. PARDO. .}221 0.9863, 1.51927 | i} s|s .|eyelo- 
(CHs)2C HCOCoHs hexanes 
ChCHCOCCh..............|230.31]} (w+4) 21 (anh) {192758 aBGae er Olean i v 
15-7 97.5- 
(hyd) 8.540 
CMC OCG BOC slp atime ceil OOnLss| oni adtaiuk meres ivi: 229-30 Oh GRRE | sine tars A orc | Bas Arka ah eae 
Propiophenone. Tei dSirvarschtic acres ace 18.6 218 TDIOG™ “HT GA6Ge a me A Ibboik vate on cartes 
115-202 
& 36 
4¢_S—cocmom 
3 2 















































For explanations, symbols and abbreviations see beginning of table. 
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e-_-—T:.:v17"'V''C1VO0WOOL_——_ 

































































ua Crystalline is Solubility 
No Name Synonyms and Formula 2 form, color and =P: P Density n }+—_——_— Ref 
we: specific rotation ig 5S ~ 
w | al jeth|ace| bz Penh 
t at a _+—___—— 
1-Propanone 
p1l697 |—,—,oxime*..... .|CsHsC(:NOH)CH2CHs. .... .|149.19/lf 53-5 Key | tio racealloticuoc i|s]|s . |B72, 232 
p1698 |2-Propanone, Acetonylbenzene. nes YTS 8 DR ote 2 ON eee 27 216.5 1.01574 1.51682 | i | v| v « |xyl B72, 233 
1-phenyl-* CHsCOCH:2CeHs 104-618 
p1699 |—,1,1,1,3-tetra- |CICH:COCCh...... .|195.86|liq (anh), 46 (hyd) 183 1.624; [1.4978 | 5 viv .|B1, 656 
chloro-* (w+4) 71-218 
p1700 ear CHEB OOCHEOI Mh von he LOO SOler: hack isms aaas wf ESO AE ote oh onvelcs ell ees Wee a cy ad A ll a US alll a artic BL, 345 
chloro- cor 
p1701 |—,—,dihydrate*. . .|CleCHCOCHCh.2H20.. .... ./231.89/tel pl ABO) hi a'cecaregige cale Bhecprasers(s fareee saints .|B1, 656 
pl702 Seem Pre NAS OTe coe nencms 229-30 10050, |e. aaeteeee Ue eeu et eae a PROP an carci B72, 246 
-tolyl)- 
€_S—cocusoms 
p1703 |—,1(4-tolyl)-*. ... cus—_—cocu:cns TEC I eed nai entn. ane lira 238-9 0.9926, {1.5278 | i | s | s | s|s |CSs B72, 246 
1068 
p1704 |2-Propanone, GHICOCC co. 28: ned A GdtdS | amen ten ee reels Ser 134 Te Cre lace aA il tisars,|lieval| tere | eee neater B12, 719 
1,1,1-trichloro-* 60% 
p1705 |1-Propanone, (CeHs)2C HCH2COCeHs...... 286.38\nd (al) OG Piikrezceeaterece leat creas lraten crn 6 | 56] v]v /eblv B7?, 485 
1,3,3-triphenyl-* vh lig 5 
p1706 |2-Propanone, I- |Acetonylurea. 116.12)/pr -41 82 OSOUS vocace cure Wee er | cesta ionmaern Ieee evry| ye gears ee 
ureido-* CHsCOCH:NHCONH2 
— |Propargy] alcohol |see 2-Propyn-1l-ol* 
— |Propargyl see Propynal* 
aldehyde 
p1707 |Propenal*... .|Acrolein. Acrylaldehyde. BOO. Ss tne es — 87.7 52.5-3.5 0.86255 1.3998° | v|/ s/s .|B12, 782 
CH::CHCHO 
— |—,diacetate....... see 2-Propene-1,1-diol, 
diacetate 
p1708 |—,diethyl acetal .. .|3,3-Diethoxy-2-propene*. NSO MS) eae odes cs es ewe aoc 123.5 1OL8543% 1.398325) 11,55" \|hioo Piooal| St alicia ntiseeneeeaena ele BL, 785 
CH2:CHCH(OC:Hs)2 
p1709 |—,2-chloro-*.... . LGaS 0% @. Si) Ohl Ls ae ee See pO U [Sea aaa, Fie SORE dt Ronee camens 4030 1.19920 |1.46320 seem W. CCh v BL, 785 
p1711 |—,3(2-furyl)-*. . . .|Furacrolein. 122.12\ye or wh nd 51-2 200d Se irl raeersl ere ioe Me roo foes Wetec (eat Pore acres ee B17?, 325 
—— (ig) 94-5 sh 
N Ecce 
° 
p1712 |—,2-methyl-*. . . .| Methacrolein. 70:00 | Se Serer tatd 168.4 ISSO e) e419 12000 hoo | Scop lato |e eee ee B1, 731 
CH2:C(CHs)CHO 
— |—,3-phenyl-*..... see Cinnamaldehyde 
p1713 |Propene*.........|Propylene. CHsCH:CH2..... 42.08) gas m1SB2) i278 deere lena. nee viv aav Bl, 196 
p1714 |—,3-amino-*.... .|Allylamine. Bs OO eras crate noe tena eieillh ocr nave 58 0.76134 1.41942 | «© | © | © chl s B41, 622 
H2NCH:2CH:CH:2 
p1715 |—,1-bromo-*..... Propenyl bromide. AZO OOI os Syicyaen aise test ors —116.6 |58—60747 1.4133% EAB LOR NETO | rei lcre zal pened location creche creatine Bl, 200 
CH:CH:CHBr 
p1716 |—,2-bromo-*... . .|Isopropenyl bromide. TQOOGN BR aerert creed css —124.8 |48.4 1.3624 VAAC TIC al cual sap al eeail teces| |e att) a eben ales B1, 200 
CH:CBr:CH2 
p1717 |—,3-bromo-*..... Allyl bromide. W2OL00)7. «oon airs —119.4 |70 1.398; 1.469720 | i | « | © chl, CS2, |B1%, 711 
BrCH2CH:CH2 CChs 
p1718 |—,2-bromo-3- (_)—emesr:cnz 203M 4 ee ctor) Aecap swe 8410 1.2157 |1.49517 8 .|B52, 49 
cyclohexyl-* 
p1719 |—,1-chloro-(cis)* |cis-Propeny] chloride. {oH | > eens TBAB SOS) [eset dtesees VNecotecaceweraicel|etsacllc eeeillane yall Ptescl tone] | Sean Bl, 198 
CH:CH:CHCl 
p1720 |—,—(trans)*...... trans-Propenyl chloride. OLDS hcceree eee reared —99 STAT pe ere naratars ai weavecaneeerarn| lees eel oneant mere | oe oil eect aero Bl, 198 
CH:CH:CHCl 
1721 |—,2-chloro-*.... .|Isopropenyl chloride. 1 OcOa | erateeaeere ocr ake oe —138.6 |2378 0.9189 DOR OP SEU cA Re a eel far oe flotetere cteters eee Bl, 198 
p 
CH:CC1:C Hz 
p1722 |—,3-chloro-*..... Allyl chloride. CICH2CH;CH2 | 76.53].............. —134.5 |45 0.93974 [1.415420 | i | 2 | © | « | o |lig « Bl’, 699 
p1723 |—,3-chloro-2- (CICH:):0-CHowie) tae 1:25:00 | PR etee ere —15, —13|138-8.5 {1.17829 [1.475420 v chl v B13, 768 
(chloromethyl) -* 30-19 
p1724 |—,1-chloro-2- Isocrotyl chloride. 90155 Sch coliac nuns ees 68-97 0.925 |1.4221 Socal pooe| Se | re a eee BI, 209 
methyl-* (CHas)2C :CHCl 
p1725 |—,3-chloro-2- Isobuteny] chloride. QOLD5IRS Pes onts ales sleet: < 71.5-2.5 10.925 |1.427 CO | OOM es oval ton teter eer B1, 209 
methyl-* ClCH2C(CHs):CH2 
i 








a 


For explanations, symbols and abbreviations see beginning of table. 
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as ene 1 a =o S| naa on a aa a= | Sa a 
Solubilit; 
Mol Crystalline b nami 
No. Name Synonyms and Formula ee form, color and S69 na Density np Ref. 
specific rotation ailllethliace|ibe other 
solvents 
Propene 
p1726 |—,1-chloro-1- CcbsCCliCH@Use.ac-s -s PBZ SOS) 5. are-<angreksrens) occa ve aes are eas 90.59 1.085%. L.BOSDM: Here lot | sien) nena 4/408 B32, 372 
phenyl-* 
p1727 |—,l-chloro-3- — |CsHsCH2CH:CHCl.......... 162163 |8 ieee... ee. 212-4 =-|1.073¢ «(1.5454 | i |...| 8 |tos B52, 473 
phenyl-* cor 
7613 
p1728 |—,2-chloro-1- CH:CC1L:CHCsHs..........- 152,63 |QeMEFe ris 5.c||hodemeces 118-23%), (1307384, 1.5565" 1.1.3|73|9.|2-.|-eaehliy © 1) |).-8ueee 
phenyl-* 
p1729 |—,3-chloro-1- Cinnamy] chloride. LBZ. OGN pace ta cues, unas -—19 PIS=ps  Wathscee Ale carrot yg bak | a a eae B52, 372 
phenyl-* ‘CICH2CH:CHCeHs 1082 
p1730 |—,2,3-dibromo-* |a-Epidibromohydrin. ABO SBE cs asoitueesacsvecacersfl tnloteae seed 139-40 1 9347 «ogi apaeecd beset eS atl ty cradl (oo noua) ih opitereteraoe Bl, 201 
BrCH2CBr:CH2 73-675 
p1731 |—,1,1-dichloro-*..|CHsCH:CCh............... TOLOS Ie eres Re os ee 78 121764:, "|| See i chl s BI, 199 
p1732 |—,1,.2-dichloro-*..|CH:CCl:CHCl..... eh ALO OSS Ip es tect al siete riots rcliltr a cre serves 77.787 1.1818, 1.44712 i|jv MeOH, Bl, 199 
CCh v 
p1733 |—,1,3-dichloro- |CICH»CH:CHCIl............ PV Si acct ere tahoe aie aleeiee 112 1.217% 1.47302 see fees | 3 ehls) Sie 
(cis)* 
p1l734 |—,—(trans)*...... CHOC HHO HO os eck s s seh LAOS s rare ec acemas <IMG anneues 104.3 1.2247 1.46822 Bay | Lee) ae GHG. | Wetiasemte 
p1735 |—,2,3-dichloro-*..|CICH:CCI:CH2............. 102938 zoo Res ces are epee Rees, Se RE 1.204%. |1.46008 [a (oe 1s te cleel cee eee B1, 199 
p1736 |—,3,3-dichloro-*..|Acrolein dichloride. VID OS Iie verter ote sale ee ees 84.4 cor 1.1702 1.450% |...) viv ..|B1, 199 
ChCHCH:CHez 
p1737 |—,1,1-dichloro-2- |(CH:z)2C:CCl...........-... ZB OU Pen waeneie «fo ora te clare tens 108.7-9.1 1.4499 1.45802 .|chl s Bl, 767 
methyl-* 42-375 
p1738 |—,3,3-dichloro-2- |Cl,>CHC(CHs):CH2.......... E25. OL Matera sn o-otetns os [ata enone 108—12762 1.13637 eR Wohl yi oss EES 
methyl-* 49—50120 
p1739 |—,1,1-dichloro-3- |Cinnamylidene chloride. 187.07| (eth, chl), pl 58-9 pe ae SS ee eee d |. 8 .jchl s B52, 372 
phenyl-* CeHsCH:CHCHCl: (peth) 
— |—,3,3-diethoxy-* |see Propenal, diethyl acetal 
p1741 |—,1,1-diphenyl-*.|CHsCH:C(CeHs)2........... 194.26/If (al) 52 280-1 0.9841 1.59323 B \scc 8 .|B5, 644 
p1742 |—,1,2-epoxy-*... .|Allylene oxide. Methyl- BOLOG | siesta ance alors eate. dass 6Sh Od | een . Reser te Dh ob ce, a ee B17, 20 
oxirene. 
SON 
CH3C—=CH 
p1743 |—,3-fluoro-*...... Allyl fluoride. FCH2xCH:CH2.| 60.07\gas = .... cy: ae ee ee See ee Pe viv .|B1, 198 
p1744 |—,hexafluoro-*. . . |Perfluoropropene. CFsCF:CF:|150.03|gas e156... || 204d sTGRSoe) tte) calle a ee ees ee Bl’, 697 
p1745 |—,3-iodo-*...... .|Allyl iodide. ICH2:CH:CH?. . .|167.99|pa ye —99.3 |102-3 1.84547 |1.5540% s|s8 chl s Bl, 114 
p1746 |—,3-isocyano-... .|Allyl carbylamine. Allyl GriOR bin wertaeniener 98 0.794") eer IRS wo | .|B4, 208 
isocyanide. CNCH2CH:CH2 
p1747 |—,2-methyl-*. .. .|Isobutylene. (CHs)2C:CHz...| 56.10/)gas ~— |... . = 6.6: PAK hc cfs viv sulf s Bl, 207 
p1748 |—,—(trimer) ......|Triisobutylene. (CiHs)s..... . GRAV. xa. —76 179-81 0.75907 EQ3IGP Pcl cele octod in ovdievessemeee BL, 180 
5610 
p1749 |—,— (tetramer)... ./Tetraisobutylene. (CaHa)s. .. ./224.42/..............f..0005, 109.518 0.79447 {1.44822 .|BL, 181 
p1750 |—,2-methyl-1,1,3-|CICH2C(CHs):CChk......... ABD. 48 loc casi: aeravacica eee ee 156 1.4966 es wercens. Vv chl y Bl, 768 
trichloro-* 45-612 
p1751 |—,2-methyl-3,3,3-|ClsCC(CHs):CH2........... UALS S sraates. 0) iG, cual eller anzinte 132 1.293% | 1.47920 C1 ae |S Ae 
trichloro-* aas 
p1752 |—,2-nitro-1- CHiC(NO:):CHCoHs........ 168.17|\yemdi(peth)ny 64. |... tS kos vale aon v|3 alk i BS, 483 
phenyl-* 
1753 |—,1,1,2,3,3- 4 Holo) Fan anne. : ; 
p pee) penta-|CleCHCCI:CCh nana |i ep sede .. S xece: lO 183 1.6317" 1.53132 .|to v* BL, 83 
116° 
p1754 |—,2-phenyl-*..... a-Methylstyrene. AIS dale tee eee 161-2 0.9165" 1.53114 alana Soh B52, 374 
CoHsC(CHs) :CHe 
— |—,3-phenyl-*.....|see Benzene, allyl-* 60-1" 
pl755 |—,1,1,2-tri- CHsCCLOCh.....sintt .seaehldb.48iece dies crises vans 118 1.3871, |1.482720 chl s Bl, 707 
chloro-* 4182 

















For explanations, symbols and abbreviations see beginning of table. 
































PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 























Mol Crystalline b Solubility 
No. Name Synonyms and Formula a | form, color and ey a4 Density np Ref. 
* specific rotation other 
w | al jeth/ace 
solvents 
~+—— 4. - | = dt a 1 i 
Propene | 
p1756 |—,1,2,3-tri- CICHC CGH Gl rcrteress «24548 lentes aerhats Alecuerars « 142 Wedd ene leone ilvlv .|B1, 200 
chloro-* 
p1757 |—,3,3,3-tri- COOH CHRO. cocctecoe.. ARAB RE ic sc —30 114-5 1.369% |1.482720 chl 8 B13, 707 
chloro-* 57108 
p1758 |2-Propene-l- Allylarsonic acid. £66.00ind (w),ipr (al): |120-30 © Pee lies cles Se reel 9 all li dacl (trod) eee) (Co .csl [ttteecacans PE B42, 998 
arsonic acid* CH2:C HC H2AsOsHe 
p1758'|2-Propene-1,1l- Allylidene diacetate. SL RR Ass otters ayia vee errs — 37.6 180 1.074950 1.419320 56 | 2 | w © |lig © B21, 72 
diol, diacetate CH2:CHCH(O2CCHs)2 10750 
p1759 |2-Propene-1- Ally] mercaptan. TAela lbars erecta elles eee 67-8 0802577» Iracatecs diglieoa |e: | alts yal aoe ate B1, 440 
thiol* CH2:CHCH2SH 
p1760 |1,2,3-Propenetri- |cis-Aconitic acid. 174.11)nd (w) ZB i ierca ave, overenstpedl (aecos, ceric) dla eca ty eer 8 WAM igalllere colts 2 slaceuec acme B22, 694 
earboxylic acid- |HO»CCH2C(CO2H):CHCO:H 
(cis)* 
p1761 |—(trans)*.........| HOsCCH2C(CO2H):CHCOeH.|174.11)1f (w), md (w, [198-9 =o f.... cece c lies eee efeceeeeee Wy os ls . |B22, 693 
eth) 
pl762 |—,triamide*...... .|Aconitamide. 171.16]ye nd (w) ZOU Wis cvety oaheum acon ole ke aeutanie vill oi ||| chl i B2, 853 
H2NOCCH:2C (CON H2):CHCONH2 
p1763 |—,triethyl ester- C2HsO2CCH2C(CO2C2Hs):CHCOxC2Hs = i et—iY..... 275d 1.10647 |1.45562 AVE Wired SUE, cc [Potent ovorets eattaters B22, 694 
(trans) * 258.27 1599 | 
p1764 |—,trimethyl ester- |CHsO2xCCH2C(CO2CHs):CHCO:2CHs |..............)...-. eee 270 A oinaretlias widtonanee NBG lsh cacti nakese wesnietent B22, 694 
(trans) * 216.19 16020 
p1765 |—,tripropyl ester*. .|CsH7O2CCH2C(C3H 7):CHCO2C3H7 |...........--.)e.0. 000s CY MM arenas] eee ie lfe8ig gay [es oillcns lee or enters B2, 852 
300.35 
p1766 |Propenoic acid*. .| Acrylic acid. CH2:CHCO:zH..| 72.06}.............. 12-3 141.6 1.05117 |1.422420 | « | « | .|B22, 383 
48,515 
p1767 |—,allyl ester....... Ally acrylate. DU DEU SUT rte nteen searers. sce oh ltevenadiare ad 122 1.04527 1.43909 fi) ./ac 8 B23, 388 
CH2:CHCO2CH2CH:CH2 7227 
p1768 |—,amide.......... Acrylamide. Propenamide*. 71.08)lf (bz), SAB Wace visrston-sin|Wieeltareits | era aen Vv 8 chl v B22, 388 
CH2:CHCON Hz 
p1769 |—,benzyl ester*....|Benzyl acrylate. LG2.19| fe APR son here fereesre crave 228 1.0573 LSLASAO TPs aM far.) feso-ci| here etehearerent B62, 418 
CH2:CHCO:2C H2CeHs 946 
p1770 |—,butyl ester*..... n-Butyl acrylate. 3 Doe Walle 8. 3.5, See reer reat |G aeea ae 145-6 0.9205 DALES is Be | c...ccllpeetall st aid se veaeree ae B22, 388 
x‘ 10 
CH2:CHCO.C.\H} = 
p1771 |—,chloride........ Acrylyl chloride. QS Te te esrekavene arePeery caltewerecarceroeene 75-6 1.14° 4343205 lie clare, | aces chl v B22, 388 
CH2z:CHCOC1 
p1772 |—,cyclohexyl ester*|Cyclohexyl acrylate. VSASQU ec ckhea da are melas va ehate 182-4 1.0275, LAGTS2O! Bd Mb coe leo. lls. | Reeve esta al {heey ae = 
CH2:CHCO2z— 8320 
p1773 |—,ethyl ester*.... .|Ethyl acrylate. KOT) | See es Ra ae 99.8 0592477, 140520 irs let lttcoth| ee eal rere B22, 386 
CH2:CHCO:2C2Hs 
p1774 |—,isobutyl ester*. .|Isobutyl acrylate. 2S SAT Ih ah ARE Rtsscie [eer 5s 7080 0.8896, |1.415020 MeOH s |........ 
CH2:CHCO:zCH2CH(CHs)z 
p1775 |—,methyl ester*.. .|Methy] acrylate. SSOGIR Cae Meme RE ee oe 80.5 0.06580 (163984201n eo walls | feel eee eee B22, 385 
CH2:CHCO2CH: 
p1776 |—,nitrile.......... Acrylonitrile. Vinyl cyanide. Bale so cehe wads ose — 82 77.5-9 0.80607. 1.39320 BB: |) 008 |f 06" |e silts) [leu exeucisvsriel tell Bneterenetickete 
CH2:CHCN yb 
p1777 |—,2-chloro-*..... (Gia DECC) OO) 3 leptin Reaeroree 106.51|nd 65 LAGE SUd!! ken, PREAMP aces foe Bt Sh lt ets s..'| <0 ene eee Oe B2, 401 
p1778 |—,—,ethy] ester*. .|CH2:CClCO2C2Hs........... ENA ee are Dees | A aoe SIEGE | eaeaesellsuneueds Se IP vehl|eccleainl te eee aes a eee ae 
p1779 |—,—,methy] ester*.|CH2:CCl1CO2CHs..........-. 1G a ee Par | ae Bn 57-955 1 1897 1.442020 DE Wi wo: eena |p ORM eee ee eReP A els 
p1780 |—,3-chloro-(cis)* |CICH:CHCO:H..........-. 106.51 lf lorie mil, <a) Aare |S Peer omsanes (amen re mers OW Se ee eee | B21, 186 
p1781 |—,—(trans)*...... CICH GUC Ose pecs ees 106.51 )1f SG. | Weds hte Retreat [tan ee aes 's susie [ener ees B2', 186 
p1782 |—,2,3-dichloro-*..|CICH:CCICO2H..........-. 140.96|mel pr (chl), BOBO LT Wiles ee ste elites aye awe dievragee aires viviv 6 |chl v B21, 186 
(peth, CS2) CS: 6 
p1783 |—,3,3-dichloro-*..|ClC:CHCO2H.............. 140.96|nd (peth, sub) |76-7 ules MANES can ibm nets Cae) SZ chl v B2, 401 
p1783'|—,2,3-diphenyl-*. |a-Phenylcinnamic acid. 224,26\nd) (ligy dil’al)’ |$72.5-8) \SUb  Oie a sli cienls meer PO ME edie |e ate ere hots B92, 482 
CeHsC H:C(CeHs) CO2H 












































OS ne ed a a ee ee a ee Sa ce ee oe Ss ee nee See Reena say 
For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





Name 


Synonyms and Formula 


Crystalline 
form, color and 
specific rotation 


m.p. 
°C 


b.p. 
°C 


Density 


nD 


oe me 


p1796 


p1797 


p1798 


p1799 


p1800 


p18s01 


p1802 


Propenoic acid 
—,3(2-furyl)- 
(labile form) * 


—,—(stable form) *. 


—,—,benzy] ester. . 
—,—,butyl ester*. . 


—.—,ethyl ester*. . 
—,—.methyl ester*. 


—,—,pentyl] ester*. 
—,—,propy] ester*. 


—,2-methyl-*.... 


—,—,amide 


—,—,anhydride*... 


—,—,buty] ester*. . 
—,—,ethyl ester*. . 


—,—, isobutyl 
ester* 


—,— isopropyl 
ester* 


—,—,methy] ester*. 


—,— nitrile 


,— propyl ester*. 


—,3(1-naphthyl)- 
(cis)* 


—,— (trans) * 


—,3(2-naphthyl-* 


—,3(2-nitro- 
phenyl)-2- 
phenyl-(trans)* 

—,3(3-nitro- 
phenyl)-2- 
phenyl-(cis)* 


—,—(trans)....... 


—,3(4-nitro- 
phenyl) -2- 

phenyl-(cis) * 
—,—, (trans)*...... 
—,2-phenyl-*..... 
—,3-phenyl-*,.... 
—,trichloro* 


—,—,chloride 
—,triphenyl-, 
nitrile ‘ 





(| ae :CHCO2H 
° 


C7HeOs. See pl78A4.. 3... gees 


CisHi2Oz. See p1784 
CuHuOs. See p1784......... 


CoH1003. See p1784 


CsHsOs. See p1784.......... 


Ci2HieOs. See p1784 


CwHwOs. See p1784 


Methacrylic acid. | 
CH2:C(CHs)CO2H : 


Methacrylamide. 
CH2:C(CHs)CON Ho 
Methacrylic anhydride. 

(CH2:C(CHs)CO}20 


Butyl methacrylate. 
CH2:C(CHs)CO2(C H2)sC Ha 


Ethyl methacrylate. 
CH2:C(CH3)CO2C2Hs 


Isobutyl methacrylate. 
CH2:C(CHsCO2)C H2CHs(CH, 


Isopropyl methacrylate. 
CH2:C(CHs)CO2zCH(CHs)2 


Methyl] methacrylate. 
CH2:C(CHs)CO2C H3 


Methacrylonitrile. 
CH2:C(CH3)CN 


Propy! methacrylate. 
CH2:C(CHs) CO2C H2C H2C Hs 


CwH7CH:CHCO:H 


CwH7CH:CHCO:H........ 
Cul CH:CHCO:H......... 

NO2 
ae 
O2oN 


SS 
¢_S—cn :C(CeHs) CO2H 


CiwHuNOs. See p1806..... 


ow—C_Y—cn :0(CeHs) CO2H 


CisHuNO,. See p1809........ 
Atropic acid. 

CH2:C (CeHs)CO2H 

see Cinnamic acid 


CleC :C(Cl)CO2H........... 


CH :C(C6H5) CO2H 


CRC: C(CDCOC 220014508 
(CeHs)2C:C(CeHs)CN........ 


.|269.26 


.|175.40 


138.12 


138.12 


228.25 
194.23 
166.18 
152.15 


208.26 
180.21 


86.09 


85.11 


154.17 


. 


142.20 


114.15 


3)3 


128.17 


100.12 


67.09 


128.17 


198.22 


198.22 


198,22 


269.26 


269.26 


269.26 


269.26 
148.16 


193.84 
281.36 











142.20). 


wh pr or ta 


nd (al, w) 


nd (al, w) 


ye cr (al) 


nd (al, aa) 


ye pr (eth), 
nd (dil al) 
ye pr 
(dil al+1w), 
(abs al+ 4), 
If (bz+4) 
ye pr or nd (al) 
If (al), nd (w) 


pr (CS8», eth) 


nd (al), pr 





ca. — 50 


—40 


154-6 


211-2 


208-9 


196-7 


195-6 


182 


144 





sub vac 


286 (sub 
vac) 

201-312 

117-83 


232 
120” 


227-874 
11215 


116.5-82 
91-48 


162-3787 


118 


141 


221-3 
133" cor 
158 


0.943%" 


0.7998; 


0.902;¢ 








1.52867 


1.5872% 
1.512920 


1.52862 


1.44472 


1.5289% 


1.5392% 


1.43142 


1.42616 


1.414% 


0.418% 


1.412% 


1.41320 


1.401329 


1.42016 























Solubility 
w | al Jeth|/ace} bz other 
solvents 
6 8: Ilee tyne B18, 301 
yh 
s'|/ sis CM ey ae B18?, 273 
6 
i|s*|s/|s|s .|B182, 274 
Lionel cited. - 5). sapere hie BAS ee 
Dh 0] 907 ci Bae ee oer B18', 440 
Lo Vals bl PBaresit tenets B18!, 440 
DNA te alts 2 pila Poa ea Se es 
ag) fae it Wed CER Vac) wetter wits 3 ley, Hees 
Fae cect (mk |F ey Ieee ere eee cl B22, 398 
vA ] 
Bl Side allel weston B22, 399 
gh 
rs Wi as Vea ee ees, ee rete, A ct 
BE] 00 ff e048 cpt aie rey atave rate ated ee tere 
ee) B22, 399 
Di S00) colt <n lt ee ho Cees here 
1 i] i) ohn Orrin ty cot prec. 
We es pees Seas eee B22, 398 
og Oy h 007] ssn] Sehier. Soesed s B22, 399 
i SOD RDiilss fs ee tee Steed oh eee 
OY BS oy Peed eres - E12B, 
3287 
iu} adie -|chl s E12B, 
3287 
sh | 8 E12B, 
3289 
S| gh) s 8 jchl 5 8* B92, 483 
* wn heed TIS SIRES) rn pees ey B92, 483 
sh 
ey 8 |CS:8 B92, 483 
vs chl s 
v Bil, acesa igs eR ee: 
5} sh} 6 chl 6 B9, 696 
5|/s|s s |chl, CS2s |B92, 407 
vil sis CCh s B22, 388 
ce Ha eae De lb Se 8 |CSev B2!, 187 
BPS tess Beal beh ben B92, 507 





For explanations, symbols and abbreviations see beginning of table. 


C-510 










plsl4 


plsi5 
plsl6 


p1817 
p1818 


p1820 


p1821 


p1822 


p1823 
p1824 


pl8s25 


p1828 


p1829 


p1830 


2-Propen-1-ol 
2-Propen-l-ol*. . . 


—,2-bromo-*..... 


—,2-chloro-* 


—,3-chloro-* 

—,3(3,5-dimeth- 
oxy-4-hydroxy- 
phenyl)-* 


—,3(4-hydroxy-3- 
methoxy- 
phenyl)-* 

— 3(4-hydroxy- 
phenyl)-* 


—,2-methyl-*.... 


—,l-phenyl-*..... 


—,3-phenyl-*..... 


———- RCGLRtG'. .-.= - 

2-Propen-l-one, 
3(2-furyl)1- 
phenyl-* 


—,1(2-hydroxy- 
naphthyl)-* 


Propiolactone.... 


Propiolaldehyde. . 
Propiolic acid... . 
Propionalalde- 
hyde 

Propionaldol..... 
Propionamide.... 
Propionic acid.... 
Propiophenone.. . 


Propylal.......... 
Propyl alcohol.... 
Propyl bromide... 
Propyl chloride... 


Propylene glycol. . 
Propylene oxide. . 


Propylhexedrine. . 


Propynal*........ 


—,diethyl acetal... 


—,l-phenyl-*..... 











PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Allyl alcohol. CH2:CHCH:0H 


CH2:CBrCH:OH............ 
GH CCICHIOH. ....6..0505:. 


CICH:GCHCBOF 6. coe. wae 
Sinapyl alcohol. Syringenin. 
CH30 


N 
no—{_S—cx :CHCH20H 
ra 


CH;30 
see Coniferyl alcohol 


p-Coumary] alcohol. 


no—_ —CH :CHCH20H 


Methallyl alcohol. 
CH2:C(CHs)CH:0H 


a-Vinylbenzy] alcohol. 
CH::CHCH (CsHs)OH 


Cinnamic alcohol. Cinnamyl 
alcohol. 
CeHsCH:CHCH:0H 


CsHsCH:CHCH20:CCHa..... 


ine ama 


OH 


4 
Sau 18) 


see 3-Hexanone, 4- 
hydroxy-* 

see Propanoic acid, 3- 
hydroxy-, 6-lactone* 

see Propynal* 

see Propyonic acid* 

see Propanol* 


see Pentanal, 3-hydroxy-2- 
methyl-* 

see Propanoic acid, amide* 

see Propanoic acid* 

see 1-Propanone, I- 
phenyl-* 

see Propanol, diethyl acetal 

see 1-Propanol* 

see Propane, 1-bromo-* 

see Propane, 1-chloro-* 

see Propene* 

see 1,2-Propanediol* 

see Propane, 1,2-epoxy-* 


{_)—crecH (wacHs)cH 
see Propane, l-iodo-* 


CO2H 


Ye 
¢_ Sn n—€_Y—n (CH2CH2CH3)2 


Propargylaldehyde. 
Propiolaldehyde. HC:CCHO 

3,3-Diethoxypropyne. 
CH:CCH(OC2Hs)2 


Onis: CCHOM nantes cone 


210.23 


274.32 


130.15 





Crystalline 
form, color and 
specific rotation 


Mol. 
wt. 


b.p. 
°C 








58.08 


196.98 
92.53 


92.53 


150.18|pr 


72.11 


134.18 


134.18)wh nd 


176.22 
198.22 


og-red If (al) 


155.29 


325.41|vt-bl or purp- 


red cr (al) 


54.05 


128.17 





124 


33 





129 

















97 


257.5 
127-810 


145-65 
317 
181-29 














































Solubility 
Density np —— Ref. 
w | al |eth/ace other 
solvents 
O:8540% 0 Usd 1 B5%el| coli soy|004ll.|hn va llamo ne BL, 474 
WGI. veers .|B1, 439 
APTGUS 7. || L.4 58820 ML ¥a lah! | pienso leeere ieee B14, 1887 
TPLGQs © Gills v) ri ana’[Peusiell p ancellsasiclataretaReiee B1, 439 
Ppa al ae i 8 esses... |B62, 1124 
O} Gace sin aoe 6/s|s]8 tos b RESeNeMANE 
MeOH 8 
0.857419 |1.4255 paeleC 2 | CO ena aes eine Gon coe Bl, 443 
° 16 | i B62 
1.02517 1.5410 i|s/s chl s 5 529 
a oO cS Vail) Wb eorelftonscallauentare cetera 62, 
1.0440” 1.5819: Val B62, 525 
1.056620 |1.542520 | i Filfe _|B62, 527 
15114020) eco Sig eB allem -ol [Parr terete coterie te B17?, 377 
a REPS cade ail tonsss teterotae ij}s|s .|con sulf s |B8?, 246 
0.850; |1.4588% | 5 | s -|dilacs = |-----.-- 
MIA ciyuerl fates em s*|...].../...]KOHs B16?, 165 
BD Serme pe ciel Mie eee v Sesemecinc | BL, £50 
0.89422 |1.41422 8 coe... |B12, 808 
B42, 
1135 
TELM ED. |laaellosalloacilooull: odlesuoseacer B72, 317 


























For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





























lubilit; 
Mol Crystalline = i oa 4 
No. Name Synonyms and Formula ie form, color and oe aE Density np Ref. 
specific rotation eal eatil eer leea line other 
| solvents 
Ile Jie 
Propyne 
p1831 |Propyne*.........|Methylacetylene. Propine. 40.07|gas —102.7 — 23.2 0.70627." 1.8863" itdcloee beets «. 6 [suis hte eees BL, 222 
CH:C:CH 
p1832 |—,3-bromo-*..... Propargyl bromide. DUB OT er areraretever rte tell bene stetele 88-90 p UBS y ham IR: 27. 9 Alls (ame bees aisles | amie [DIAN bes cli-ycic - B1, 223 
BrCH2C:CH 
p1833 |—,3-chloro-*..... Propargyl chloride. TAL Bll Mets eeteterees ford chal |ieverste ete 65 T0464 oy etre Lf]! SOs] CONE eval scot les Seeger Bl, 248 
CICH2C!CH 
—,3- -* c) A/a ees: aantiertrar ea) | ick cent” = , 18 5 fa ial | les Fetes ie! P| Saco) Pr bai ora estes 2 
p1834 ,3-cyclohexyl (_y—emcicn 122.21 pen 0.844 1.4603 8 B52, 82 
p1835 |—,1,3-dibromo-* |BrCH2C:CBr............... 197.98 ea eA. oe (Ear T eat | allpnee ene i] gOS, 2 eae ere re B1, 248 
— |—,3,3-diethoxy-* |see Propynal, diethyl acetal 
p1836 |—,l-iodo-*....... (Gi SE) OAC) Ge ie Aire es Aa 165.97|nd (w) 93-4 110-2757 |2.0822 |........ Sieh Nl We nese ces alltecare etaketeterars Bl, 248 
p1837 |—,3-iodo-*....... Propargyl iodide. ICH2C:CH.|165.97|..............|-......4. 115 id IS | ee RPEe | cis Mec tee (any |acroctos os te Bl, 48 
p1838 |—,3-methoxy-*.. .| Methyl propargyl ether. ON ceria aioiecs v0) am sev Aceon 63 0.8312 L BOSC | Sb POs en aNi ane ames Bl, 504 
CHsOCH2C:CH 
p1839 |—,1-phenyl-*..... Phenylallylene. CHsC:CCsHs.|116.15|.............-|..2.ee0e- 183 0.942 1.5636 | i Boban coccc| e BL, 408 
p1840 |—,3,3,3-tri- OC: CHa te amcueiom caress OsOsigas benches 483) Lac aale yes cecal coaleeellce a Lalo ce ee enna aen Slee eee 
fluoro-* 
p1841 |Propynoic acid*. .|Propargylic acid. Propiolic LOOD| on eia.d eae ew ese 18 144d 1 13807 1.4306 | vivis chl s B2, 477 
acid. HC:CCO.H 
p1842 |—,ethyl ester*..... IC: COOsC MBA ME eye «| DBM0|o cst) 25 oc ad elleaccianses 119% |0,968;, |1.4433 | i | v | v chl v B2, 477 
p1843 |—,chloro-*....... CIGIOCO3H ae coca: 104.50] (peth) C970! pectin Gee ofc bentg oi0ls Se ae Vv .|peth 6, v4 |B22, 451 
p1844 |—,(2-chloro- CoHsClOz. See p1849........|180.60|(50 % aa, bz) ye ae | OR Ne Re| | Sea Den i sl vllaaw (ERR cae 
phenyl)-* 
p1845 |—,(3-chloro- CoHsClOs. See p1849........|180.60} (aa) a Co Re | eee Seen (ok See | (epee art Naaye  }§3 0—ikoows st 
phenyl)-* 
p1846 |—,(4-chloro- CoHsClOe. See p1849........ 180.60] (aa) 1 || SPE RMN | [eRe eave Hee ee. 
phenyl)-* 
p1847 |—,(2-nitro- CoHsNOu. See p1849.........|191.14/nd or lf (w) 157d exp PE Eero. 3 cl RE v'l s/s C82 i B9, 637 
phenyl)-* 
p1848 |—, (4-nitro- CoHsNOu. See p1849.........|191.14/nd (eth, al) TSI@  Weerge sacle vis s/acalia ce meme 6|s'4/] 8 C82 6 B9, 637 
phenyl)-* peth i 
p1849 |—,phenyl-*....... 5_ 6 146.14|nd (w, CS») 137 £11 et eee | ee a Wee |v |)... heeded eee B9, 633 
4¢_S—ciccom 
3° 2 
p1850 |—,—,ethyl ester*. .|CeHsC:CCO.C2Hs........... 74-10 | eek amen t eee. Meee 260-700d 1/0550, |15502" |... J..M..de le cele --- crane B9, 634 
14418 
p1851 |2-Propyn-1l-ol*...|Propargyl alcohol. Propiolic BOCOG\tersta die sisieh cers —17 114-5 0.962821 |1.4306% | g | ©] o]...J...]....0.005- B21, 234 
alcohol. HC:CCH2OH 
p1852 |—,acetate*........ Propargyl acetate. SLO erate to atarater tet aniscell ustata caters 124-5 1.0052, 1.420420 6|/s|]s . .|B2, 140 
HC:CCH:02.CCHs 
p1853 |Prostigmine Neostigmine bromide. 303.20} (al-eth) HGSdie ~ ° Whee =, Sossqnchame ve erlneea. ose a Th PA, . Oe ee ees 5 
Bromide yak a Bee ad 
— |Protoanemonin.. .|sce 2,4-Pentadienoic acid, 
4-hydroxy-, lactone* 
— |Protocatechalde- |see Benzaldehyde, 3,4- 
hyde dihydroxy- 
— |Protocatechuic see Benzoic acid, 3,4- 
acid dihydroxy- 
p1854 |Protopine........ Fumarine. Macleyine. 853.36jmel pr (al-chl) j206-F [ow cc ce a adenine. cee eure ie .jchl s B27), 568 
LOW 
Dx “N74 Ss y 
SOS Om. 
Oe bes 
N 
| 
CHa 
p1855 |Protoveratridine. .|CaHwNOs................./579.74 | [aly —9 (Py) Biome theewirmeoesellc eens 5. ieee nasal & wim RG OO Peel's h.syeociece 
p1856 |Protoveratrine... .|CaxHsNOn................. 625.76|pl RAR BOy walbPeaske PANES soc es ile ck os ers i | sh]...}...].../ehl 9 B9, 951 
p1857 |Protoveratrine A CHs 793.96} wh pr, BOSALED Ml BOA Coed cen sacluas Ooeee FARA |x 5, | EM (ea | (Mee ee a (oe ea 
| 4 
[a]p —8.3 
‘ON (chl) 
( \eows ou 
=" On 
CHs 
Pl y\n y| —on 
on =| — ~ on| 
| NAY O2CCHCH2CHy 
CH3CH2CCO2 O2CCH3 
eenil| oH CH3 
CHs 









































For explanations, symbols and abbreviations see beginning of table. 
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ae a ae ae 
C li Solubility 
4 Mol rystalline age ba 
No. Name Synonyms and Formula aa form, color and oC oC Density Nyy T Ref. 
* Ispecific rotation é other 
w | al jeth|ace} bz 
solvents 
+ ~ | +—- 7 + + 
Protoveratrine B 
p1858 |Protoveratrine B_ |Neoprotoveratrine. Ca HosN O1s/809.96|wh pr, [a]p —39 Z5G4.8 liegt S Mera ete Sart Re late alco neeittedse alse they oct es Ie cart Ani 
(Py) 
p1859 |Protoverine...... CHa 525.65|nd (MeOH) Q1O=80. wees memo ees ane. ere aio ltesairall ona (tenements ot ACL Oey 
B [a] —12 (Py) MeOH s* 
y 
<) 
( cas 
om) OH 
Cae SW SS 
| —\-o| on| on 
CES OH 
OH | OH 
OH OH 
— |Proyitamin A ....|see 8-Carotene 
— |Provitamin D;_.. . see 5,7-Cholestadien-3(8)ol 
p1860 |Prulaurasin......|dl-Mandelonitrile glucoside. |295.29]/wh nd [alp —54 {120-2 J... fe ee teen 8 ilgith ad ils vilbealewaeirss: || ROM 240) 
; OH H 
| 
aan 
OHH OH | 
& | 
p1861 |Prunasin........ . |d~-Mandelonitrile-8-d-glucoside.|295.29|nd (chl or 149=50" — head odie ceaeic ora | eon eeerta 8 |ere|p rapes al eres OuIe an B31, 238 
H OHH AcOEt-—CCh) AcOEt s? 
led 
ee oe (CeHs) CN [alp —27.0 
OH H OH 
eal 
— |Prunetol......... see Isoflavone, 4’,5,7- 
trihydroxy 
— |Pseudocholestane see Coprostane 
p1862 |Pseudocodeine. . . Neoisocodeine. 299.36|nd [a]Jp—96.6 |181-2 |......... 1.29089 {1.574 Ball ot-sanl\ EM bs Bal eeeees| nea oacercec B3, 906 
oO (al) 
S | 
N-CH3 
5 
Ho AZ 
PN. 7 
or 
OCH3 
p1863 |Pseudo- 5-Hydroxyconine. 143.23|nd [a]p+11.0 /105-6 236 = ......-. care oo Mets. orl, s[eeale ceea tee B21, 191 
conhydrine CsHuNO. 
(al) 
p1864 |Pseudo- y-Coniceine. 125.21 |hyg lap Penns 171-2 0.8776, |1.4607 | 6] 8 |s |...|...|/chls B20, 146 
coniceine(L) 
—CH2CH2CHs +122.6 
NH 
p1865 |Pseudaconitine. ..CssHisNOw....-...-.-.-.-- -|687.76|tel (MeOH- DA OSD bse i tise seal eran oan asco [ae po PS fecha Menem tcareses| [Sk accaies 
AmOH) 
[aly +18.36 
(al) 
— |Pseudocumene... see Benzene, 1,2,4- 
trimethyl-* 
— |Pseudocumenol. .|see Benzene, 1-hydroxy- 
2,4,5-trimethyl-* 
— |Pseudocumidine . |see Benzene, l-amino- 
2,4,5-trimethyl-* 
p1866 |Pseudo- Isoephedrine. ¥-Ephedrine. 165.23|pr (eth) oy oe ee ke os a DARE |e cea aa (erie ee SOE Be ea wllistcae hy centaee ce oatanen B132, 376 
eehestixe(d) | ie H lalp $51.9 
es aan a (abs al, p=5) 
| 
H NHCH3 
p1867 |—(dl).............|CiwHisNO. See p1866........ 165.23|nd (eth) 118.2 PSO WEN cross reas Ae ooeeeee|| elk ell Hae |[erl| Nf iscosmcm es ofl ERS ey 4 
S68) | —— (recat sie CiHisNO. See p1866.......- 165.23\lf or pr (eth), 118.7 |......... Caen || meer Tes (Geeel Doll Belekellesaacen scot Ee yey 
{a]p — 51.9 
(abs al, p=5) 
p1869 |—,hydrochloride(d) |CioHisNO.HCI. See p1866... .|201.69)rh pl or nd 181-2 WAGES HEE beeen eee ee aeRO DON 8 ee eins ches | eB%: B132, 373 
20 HCl v 
{a]p +62 
(c =0.8) 
p1870 |—,—(dl).......... CwHisNO.HCI. See p1866....|201.69/nd (abs al) Wee ed haan eeey curs zn areemcetciet Cheek Caeertnas Vell ell cers Ou ean tease! | remrantacaneerece te B132, 377 
oe a a a) ee ee ee ee ee ee ee 


For explanations, symbols and abbreviations see beginning of table. 


No. 


Pseudoephedrine 


pls87l 


p1876 
p1877 


p1878 


p1879 


p1880 


p1881 


p1882 


p1883 


p1884 


p1885 


p1886 


p1887 


Name 


(1) 


Pseudoergostane . 


Pseudo- 
hyoscyamine 


Pseudoionone... 
Pseudojervine. . . 


Pseudomorphine . 


—,hydrochloride. . 


Pseudo- 
pelletierine 


Pseudoreserpine. . 


Pseudo- 
thiohydantoin 


Pseudotropine... 


Psicose.... 


Pteridines sc... o.: 


—,2-amino-4,6- 
dihydroxy- 

—,2-amino-4- 
hydroxy- 


Pukateine(/) 


Pulegenone. 


Pulegone 





| = rie 
HO— 


. |4-Methyl-1-isopropyl- 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


ee ee ae ee 


Synonyms and Formula 


CwHisNO.HCIl. See p1866.... 


see Coproergostane 
Norhyoscyamine. 


ne 
HocH®CH (Cotfs) 20—C ay | 


Citrylideneacetone. 
(CHs)C:CHCH2C H2C(CH)s:C 
C29HasNO7 


1,1’-Dehydrodimorphine. 

















= 4 

N=CH3| CH3-N 

5 if 
Sie enti a 
CO O05 
oH Oo | i} te) OH 

OH OH 

CuHseN20c. 2HCl. 2H20..... 
Pseudopunicine. CsHisNO. 
G@aoes NeOpscgvecccscens a de.earen 


4-Keto-2-iminothiazolidine. 





oS NI 
L J=nu 


Pseudotropanol. 


XN 
wo—€ NCH3 | 
eee | 


_|d-Allose. Pseudofructose. 


OH OH OH 


HOH2C—C—C—CCCCH20H 


( 
HOH 


Pyrimido[4,5-b]pyrazine. 
81 

ee: 

6S UN3 
a 4 


Xantopterin. CeHsNsOv. 
See p1882 

2-Amino-4-pteridonol. 
CoHsNsO. See p1882 


. |4-Hydroxy-5,6-methyl- 


enedioxyaporphin. 


eee 


cy clopentenone-5. 


Oo 


Oe Bee 
CHs | D—en(ons)s 


4(8)-p-Menthen-3-none. 
CywHieO 


Crystalline 
form, color and 
specific rotation 


Mol. 


wt. 


201.69|nd (abs al or 


AcOEt) 
[a]p —62.1 


(w,c = 1.8) 
275.35|nd [a]p—21 to 
— 23 (al) 


192.30|pa ye 
HCH:CHCOCH: 
517.67|wh nd [a]p — 133 
(al-chJ, 1:3) 
(aq NH3s+3w) 


[alp +44.8 


(iN HCl, 
c=0.86) 


568.68 


677.63 
153.23 


pw [a]p—114.76 
orh pr 


594.67|[a]y —65+2 


(chl) 


116.14|pr or nd (w) 


141.21/rh ta or pr (eth) 


180.16|syr [aJp +3.1 


(w, c=1.6) 


132.13]ye pl 


179.14 |og-ye (w+1) 


163.14|ye 


295.34] (al) [a}i? —200 


(al, c=6) 


138.22 


152.24][a}y-+23.4 











For explanations, symbols and abbreviations see beginning of table. 














Solubility 
roe ne Density np 
other 
w | al |eth|ace} bz 
solvents 
a= + el ———- 
ep ae? San ee APSE eee | eee eee Vv 
PAOD | cidveneents 0! ese cee [cere merece 56|v] 6 ./chl s 
Gitaetenstss scare 143-52 0.8984% |1.533520 8/8 .jchl s 
MeOH s 
BOS=D Shae <x ee ere. leet encteh iar i ataiesvanstarcav 
BBB. Burckn Sabie sale le oalle.ciece nae doy gl Aili .|NHa s* 
sulf i 
chl i 
Pys 
Se Pee ee 2 = ie domcttce otal fans ears ata see Suan death ote Liha 
54 246 1.0011 |1.4760° | vy] 5s] 8 chl s 
Bote | Meewracsies «pda siosnlbee Seen i A | sae | Sener eS: 
Cis. o Ga | eee Seer |S. eae a PO | ae) |ekee (ee |ee ee, 
vi 
| 
108 243 |. vivis |chl s 
| 
«|p «=: sien | i .|MeOH s 
139-40 sub 125— Valtadeas 6 
302 
>410d i -jac, alk v 
>360 
200 210-52 i| 8] 6 .|peth 6 
sh | sh chl s 
Py v 
.|188-9 0.91449 |1.46602 
.|224 0.9377 |1.4880 | i | 2 | 2 


C-514 




















Ref. 


-|B132, 377 


B21, 197 


B18, 3067 


B27?, 886 


-|B3, 910 


B41, 261 


B27?, 284 


B31, 349 


B27!, 461 


.|B7, 81 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





Grvatalline Solubility 
No. Name Synonyms and Formula “Ses form, color and nae Be Density nm tJ 
* |specifie rotation ; other 
w | al jeth|ace} bz 
solvents 
Ge ee {4———_— 4+ + 
Purine 
p1888 |Purine........... 7-Imidazo[4,5-d]pyrimidine. |120.11/nd (to or al) 216-7 LT Gre) DME R rte. r ir ltohsseauertera viv'| 6/8 -jehl 6 
6 AcOEt 8 
124 Ore 
|| —"N—H 
2 \  J8 
N 
3 9 
p1889 |—,6-amino-.. -|Adenine. CsHsNs. See p1888. ./135.13}nd or lf (w+3) |360-5 BUD 09 ater heen |leteneteertee 6} 87) We lbs a ODN. 
vi ac, alk v 
— |— 1,3-dimethy!- [see Theophylline 
2,6-dihydroxy- 
p1890 |—,6-mercapto-.. . |6-Purinethiol. 152.18)dk ye hyd BES —dd Ss wills Meee cc Ala area lltngite nara « 1 ulhastere'||scccal[toie «.|'By Sunil Seu teasers 
CsHaNsS. See p1888 (—w140) oh 
p1891 |—,2,6,8-trichloro-|CsHClsNs. See p1888....... .|223.45)nd (al) LBO=6, liam sie alleen dh] v’} v | v |v’ |chl vA 
— |—,2,6,8-tri- see Uric acid 
hydroxy- 
— |6(1)Purinone. -|see Hypoxanthine 
— |Purpurin........ .|see 9,10-Anthraquinone, 
1,2,4-trihydroxy-* 
— |Purpurin see 9,10-Anthraquinone, 
bordeaux 1,2,4,5-tetrahydroxy-* 
— |Purpuroxanthin. . |see 9,10-Anthraquinone, 
1,3-dihydroxy-* 
— |Putrescine. . .|see Butane, 1,4-diamino-* 
p1892 |Pyocyanine....... o- 210.24|dk bl nd (w+1)/133d BUDS © Bee Wieeara aati guenecrs gh | gh Se lee eyes 
n | 65 chl v 
a> PhNO:zs 
\+7 
N 
| 
CHs 
p18934Pyraconitine.....|CsHaOoN.............-..../585.70)nd GU OD Uke rete crore ns BW Belli tousl ascites nieces, seuss 
p1893!|/Pyran............/a-Pyran. SOO yrs, duc Eee wal eri cae) tots vs rl esr seal ets ge eR een cxalls.c. se jana tein colt pera ate lleva fe eos ete) teeta ele | ee aera 
4 
On 
6 2 
° 
al 
p1894 |—,3,4-dihydro-.. .|CsHsO. See p1893!.......... VR sac oge eee O27 i neeatee tea Were een ale testes clec closes sa5c5 
— |—,2,3-dihydro- see Gluconal 
3,4-dihydroxy- 
2-hydroxy- 
methyl- 
— |—,4-oxo-.........|see 4-Pyrone 
p1895 |—,tetrahydro-... .| Pentamethylene oxide. 6513 | RP Ace | ech ae. 88 OM nae Niky SIRO eacllbanllyacllsoclloollonscetaac< 
CsHwO. See p18931 
p1896 |Pyranthrone..... oO 406.44|red-ye or red-brjd, sub vac]... 26.5.0 )ccccc see feeean eas .|PhNOz 64 
I nd (PhNO2) 50 % 
ae Py 6 
ape ZA sulf s 
os “ 
COCO 
Y 
fo) 
p1897 |Pyrazine......... 1,4-Diazine*. Paradiazine. 80.09|pr (w) 53 115.5 1.0311 |1.4953" | s | s | s 
—, 8768 
4 
sai 
6S 72 
N 
nf 
p1898 |—,2,5-dimethyl- .|Ketine. CeHsNz. See p1897...|108.14|.............. 15 155 cor 0.98872 |1.4992% | © | o}o]...J...f.......... 
p1899 |—,2-methyl-..... CsHeNo. See p1897........-- OA eae Mle eA mer nck A 135 11044009 ||12606720 sievalltevalliavall ass| pera! pete eee 
p1900 |Pyrazine- Pyrazinamide. 123.12|nd (w*) PQQ ST. Pes cette cop vies s5)| ter aes tse cell ssvapetcag cca nite foes | satay | erpsees, hericel| omega |fecemeiencetes crea 
carboxylic acid, 
amide N 
( iam 
N 




















For explanations, symbols and abbreviations see beginning of table. 
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Ref. 


B26, 354 


B262, 252 


B26, 356 


E145, 
887 


.|B23, 91 
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‘ Solubility 
Mol Crystalline ~ b 
No. Name Synonyms and Formula ch form, color and es ae Density np Nee eS er Ref. 
specific rotation eal seh lneal be other 
solvents 
mie 7 
2,3-Pyrazinedicarboxylic acid 
p1901 |2,3-Pyrazinedi- 4 168.11|pr (w+2) 193d 34t; Beet EAI coe nee v|6|6{|s | 6 |MeOHs, |B252,164 
carboxylic acid 5 N oe chl d 
@: 
6 Ss —CO2H 
1 2 
p1902 |2,5-Pyrazinedi- N 168.11}nd (w+2) 255-GaL |x acuscrusielsie ete in ean carers ted &6| 6 | 6 ]...| 6 jehl 6 B252, 168 
carboxylic acid aa Cl 
» /7—CO2H 
N 
p1903 |2,6-Pyrazinedi- N 168: 01 mol nd: Gr--2) I2U7-Bds Wceceinn «ces volte mresinel 6 |B he 5.2 |. cf Ape nee B25, 168 
carboxylic acid fs } gh 
HO2C—~S ~“—CO2H 
N 
p1904 |2,3-Pyrazinedi- CrHeN2Ou. See p1901........ 182.14|(w, ace, dilal- /174-5 |......... Bibel mistake tlle tale ove FPS Nes wf O® Ne ots eee B252, 165 
carboxylic acid, eth) 
5-methyl- 
p1905 |Pyrazole.........{1,2-Diazole. a-Pyrromonazole.| 68.08/nd or pr (lig) 69.5-70 186-8. 9  Wewcduens 1.4203 BBM BA. scl) Bo fans costars B23, 39 
5k 
NH 
| 
| N2 
4\y 
3 
p1906 |—,4-bromo-1,3- |CsH:BrNe. See p1905........ 17504| Pets caches Noe eae 76-710 WADTO? bens ole an le cele clea lee losty, B232, 54 
dimethyl- 
p1907 |—,4-bromo-1,5- |CsH7BrN2. See p1905........|175.04)...........0.. 38.5-9.5 |8510 Matas ain all bestest ty 6 |...]...]...].../peth i, os s|/B232, 54 
dimethyl- dil ac s 
p1908 |—,4-bromo-3,5- |CsH7BrN2. See p1905........ 175.04!nd (dil al) Bye Ml Ire ae a eee RNAP G |e vo) Se aa oe are bee) B23, 68 
dimethyl- 
p1909 |—,4-bromo-3- —|C.HsBrNz. See p1905........ VGN OT (eer nak eae 76-7 be tetas sa EeBOSS a [ecg ak eee |e cafe ace Cee nee B232, 54 
methyl- | 
p1910 |—,3-chloro-1,5- |CsH7CIN:z. See p1905........ 130.58] pl (w) 46-7 210-2 T0823 relPacadcn scl Tera ee alerall rales ....|B232, 49 
dimethyl- 1387 
p1911 |—,4-chloro-3,5- |CsH7CIN2. See p1905........ 130.58|pr (w), (al) 117.5-8.5 |220-22 Siptalconis tall aca. astasele fle Miele ated melee ea eee HOM IV B23, 67 
dimethyl- 
p1912 |—,5-chloro-1,3- |CsH7CIN2. See p1905........ 1S0:50| MA ee ee el eee See 1S7=8 cor (11367 Noses a Pee ed aed Pits be _.. .|B232, 49 
dimethyl- 
p1913 |—,5-chloro-3- CaHsCl1Ne. See p1905........ 116.55} (eth, lig) 118-9 258 F ate eee Be Br 4.5] (EY) ORS ees akon Fag B232, 49 
methyl- 1385 
— |—,dihydro-....... see Pyrazoline 
— |—,dihydro(oxo)- .|see Pyrazolone 
p1914 |—,1,3-dimethyl- .|CsHsNz. See p1905.......... O6.14 eee ee ane GGsS 0.9561" [oP SE See, bees B232, 44 
p1915 |—,1,5-dimethyl- .|CsHsN2. See p1905.......... 06°14 otn tudes ales lla ..]153 cor [0.9818 |........ ¥evll-¥| Seales beetle ces ee eee 
p1916 |—,3,4-dimethyl- .|CsHsNz. See p1905.......... 96.14] (peth) 58 11110 PE eee (yO Se lackey asoed Peel ary bee B23, 64 
p1917 |—,3,5-dimethyl- .|CsHsNz. See p1905..........| 96.14|(peth, MeOH, |107-8 218758 ere Aig Oe wvelfigg-Sie-p era Mow Ae Hak ctw. RA a OLR Den eee 
al) Vv 
p1918 |—,l-ethyl-.......|CsHsNz. See p1905..........| 96.14). ...........5. en wnt cae (Ce cae te ae bine | Pacea | sal aul Sat ue | eS 
p1919 |—,l-isopropyl-. ..i}CeHwN2. See pl005......... JLIOI6). cc ede ee eee an 143 Deca IN tone ae s|v ae pect tows he 
p1920 |—,3-methyl-.... .|CiHeNz. See p1905..........| 82.11]... veceeefese sees, /204%2 —— /1,0208Y 1.4941 | 0 | 0] oo ]...|.../........../B2si 4s 
cor 
p1921 |2-Pyrazoline...... 4,5-Dibydropyrazole. LOO Bisdcrovis ins sie Rew ih etare rae HORS ORT an ell ene nears olols si] eco ences re B23, 28 
5b 1 
NH 
| 
Ne 
472 
3 
p1922 |—,1-phenyl-...... CoHiwNe. See pl921.......... DAG LOS aterde in wheres 52 a | ESE) [rae 1 UB [erie] seed |S can (Re ee 
p1923 |5-Pyrazolone.. .. .|2-Pyrazolin-5-one. 84.08/nd (to, w, xyl) |165 Ube BAAN AR. ete mera itces 45a vin afi Crake aa psletscais sceiptes Lee? SOM 
C——aeNe 
| 
Uo 
— |3-Pyrazolone, see Antipyrine 
1,5-dimethyl- 
2-phenyl- 






































For explanations, symbols and abbreviations see beginning of table. 
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a | a a 
Mol Crystalline oe bp Solubility 
No. Name Synonyms and Formula a * | form, color and oC oC Density np Ref. 
* |specific rotation / other 
w | al jeth| ace! bz 
solvents 
ale [ ~ - + 
5-Pyrazolone 
p1925 |5-Pyrazolone, GUENsOiSee plO28.. nse OSaLE IDK Gw GAD) ZIG Reve cntsiaterazel|nccreyern fall lncnle er atezar oll et sail a Sol rene aedomeienracd | 3” gab 
3-methyl- 
p1926 |—,3-methyl-1(3- |CioH»NsOs. See pl1923........|219.21]ye amor (aa) {185 |. - sss receeeeteeeeeees | 6] 6] 8 ]...)... alk s B24), 191 
nitrophenyl)- ‘aa sh 
p1927 |—,3-methyl-l- = | CioHioN20. See p1923....... .|174.21]pr 127 Diy eC tele een, cee 1.637 FS (cal Lact | ese (ARC Pe Ieee calf hen cree 
phenyl- 
p1928 |,3-methyl-1(4- |CioHiN20.8. See p1923..... .|254.27}nd (w+1) 3005820 ileccs seer ltete ene Pesce Oh lee ol ants ee ls B242, 20 
sulfophenyl)- aa i 
p1929 |5-Pyrazolone-3- aN 204.19|nd (w) Bal). | |(Peereen cas eee Pp Ni tol RE al RO NE serra B25?, 219 
carboxylic acid, L: 
1-phenyl- N 
| 
CcO:H 
p1930 |Pyrene*.......... Benzo(d,e,f)phenanthrene. _—_/202.06|pa ye 149-50 —|260¢° OA Le MM Reais Se TIASE | sacle sill. | OSs tors aS eus 
lig s 
ie 2 
100 F=S\ 3 
¢ S— 4 
8 \=/ 5 
i 6 
p1931 |—_3-acetyl-. .«.. .|CisHi20. See p1930......... .|244.29]ger-ye If (al, BOAO, 6 ike Ste cud teat oe eres -..]...] 8 |...] Vv |sulf s (og- |El4s, 
MeOH) red) to v 434 
p1932 | 3-amino-...... CusHuN. See p1930......... .|217.27jye nd (hexane), /117-8 Jews --- +s e |... eee fee eee ee ...| 3 |...] 8 ].../hexanes |El14s, 
lf (dil al) acs 422 
— |3-Pyrenebutyric (see Butanoic acid, 
acid 4(3-pyrenyl)-* 
p1933 |3-Pyrene- CitHi0O2. See p1930........ 246.25|\ye nd (PhCl, (274 Bice, es eden career 56 | 6] 8 ]|...|...Jcon sulfs |El4s, 
carboxylic acid eth-al, sub) dil alk, 448 
chl s 
p1934 |4-Pyrene- CitH0O2. See p1930......... 246.25/er If or nd SOG Weknmeete clea amie ails wntuereenre Diyas eel e crete ate |ip 3 | Chieon El4s, 
carboxylic acid (PhNO:) sulf s 449 
p1935 |Pyrethrin I....... Chrysanthemummono- 328.43 [a]p —32.3 a eas iT is La a oer ay 1.5192 | i |...)...]...|..-|peths B92, 46 
carboxylic acid, CHsNO2s 
pyrethrolone ester. CCh s 
CH: 
(CHs)2¢:cH— | CH2CH :CHCH :CH?2 
>—co— > 
cHr—\ SQ 
CH3 Oo 
p1936 |Pyrethrin II...... |Chrysanthemumdicarboxylic |372.47|vise [elp—4.2 |......... DOU | a sar 1.52902 | i |g |...|...]...|peths B92, 565 
acid, methyl ester CH3NO:s 
pryethrolone ester. CCh s 
CO2CHs CH: 
cHi— 
Cale :CHCH :CH2 
cH—\ NG 
CH3 oO 
p1937 |Pyridazine....... 1,2-Diazine*. Orthodiazine. SO00 ae ehn Gas -8 208 1.1035, PIBVB VB aloo Moo [hows Aye. +l mci oveteos aera RB ee SO. 
4 
5AS3 
ol N2 
N 
1 
p1938 |—,3,6-dioxo- Maleic acid hydrazide. 112.09} (w) DOG—Bdl Ll kircena da citates oars locate creecens BR BB: crete accll Cyst eterna streecr tec eee eos 
1,2,3,6-tetra- CsHaN202. See p1937 sh 
hydro- 
p1939 |Pyridine......... Azine*. : TATA) | SR HIME fe ee ie —42 115.5 0.981920 |1.509520 | 0 | o | o].../...]........../B20, 181 
f 
ay 
6s Np 
N 
1 
p1940 |—,hydrochloride. . .|Pyridinium hydrochloride. 115.56|hyg pl or se 144.5 PERCE oe | Sehenteetccel (oer ear a eter Sie eale feronlt tan eben B20, 189 
CsHsN.HCIl. See p1939 
pl1941 |—,nitrate......... Pyridinium nitrate. 142.12|/nd (al) MOD ae leaiicnordtvallleaite. eoreistice slater Al 1 Vee | tA ieee we B20', 59 
CsHsN.HNOs. See p1939 
pl942 |—,picrate......... Pyridinium picrate. 308.21/ye nd BG faire Villers cera a. 1s etal ere ts BP CBE Neco eearall Gnnael | ten eee ese B202, 122 
CsHsN.CeHsNz07. See p1939 
p1943 |—,sulfate........- Pyridinium sulfate. WAR RUE De FI” AS Ee repercrraty (Bene ceots nd loaner) Wrceriraetian OOM Reo]! RTH arcteiHtpatall aebateuntemeparw B20, 190 
CsHsN.H2SOu. See p1939 
ek a te a ae i rs re ee a ee Oe 


For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
























































¢ Solubility 
Mol Crreeales m.p. b.p. A Ref 
No. Name Synonyms and Formula si * | form, color and °C °C Density np —j— ef. 
* Ispecific rotation SP avatlerntacaibe other 
solvents 
i) ij =i 
Pyridine : 
p1944 |—,2-acetyl-..... Methyl 2-pyridy] ketone. i 3 Ue BE emis oem Aine |< oh Renee 192) | Gera fsia.cia ovate tous states viv min acv |B21?, 247 
CiHiNO. See p1939 
pl945 |—,3-acetyl-..... Methy] 3-pyridy] ketone. 121.14lye in air 220 67 Nehari 1.53412 | s | viv acv B12?2, 247 
CiHiNO. See p1939 15-61 ’ 
p1946 |—,—,oxime. ..... .|C7HsN2O. See p1939.........]136.15}(al, bz) c  [p-ERIm Vee a ES, be IRE rey | rn al |e) aaa Mi wes Ve nee aes 
p1947 |—,2-allyl-........ CsHeN. See pl939.......... Tis Pied iets Se hes eee 190 01950 * IL... 8, |1.e0:- | -20-4|le ec fe | ey ee Nera eae 
p1948 |—,2-amino-...... CsHeNe. See p1939......... 94.12\I1f (lig) 57.5 204 Weve Rsienea-alftee aestsge a) a BY |\evare oss B22, 428 
p1949 |—,3-amino-...... CsHeNo. See p1939......... 94.12IIf (lig) 64 Dyin Om eee eee sl ities 2 s|s|s _..flig 8 B22, 431 
p1950 |—,4-amino-...... CsHeNe. See p1939......... 94.12)nd (bz) T5SR”  iletascusatein al arene cal eeeerare ade s/|s|s Fal bapyeestacrenreci B22, 433 
p1951 |—,2-amino-5- CsHsBrNo. See pl1939....... BU 74 [es sacnpien sd oo Aer NBT Meyers sarataeten of ay aceal nce ilies ate wala s |ligi B22, 429 
bromo- 
p1952 |—,5-amino-2- CoHuN20. See p1939....... LOOL22 areas raves votes leer mexctoets 148-502 [1.03725 |........ 3s |s HEA aesB) — |licoxcacves 
butoxy- 
p1953 |—,2-amino-5- CsHsClNz. See p1939........|128.56|pl 13B—6500 I ZT OU Voces lo esac) cee sea oe Buick peth i B222, 332 
chloro- lig i 
p1954 |—,2-amino-3,5- |CsHaBroNz. See p1939.......|251.92\nd 1044.8 Nick Uecchoueiir ais obra we ones 6/ s/s lig 6 B222, 333 
dibromo- : 
p1955 |—,2-amino-2,5- |CsHiCleNo. See p1939........|163.01/nd or pr BA © Wcse-ese'sietova’ oiler ana avecove Ml betatone nea 6 | 8 lig s B22?, 333 
dichloro- : 
p1956 |—,4-amino-2,6- |CsHsClNo. See p1939........|163.01)/nd 176. « GP Wee dere Oe ooh ieieeee ene ijs/s 8 Wetrou bees B22!, 632 
dichloro- 
pl957 |—,4-amino-3,5- |CsHsNuOu. See p1939....... 184.11|ye lf RTOS L levee aia ails .s atsiorecwe ha ate barter oh) 6 . |B222, 341 
dinitro- 
p1958 |—,2-amino-5- CsHsINo. See p1939........ 220.01\nd or lf 120 | met Nesns suanais ssi ea hore ee cde reese 6 Vv . |B222, 334 
iodo- 
p1959 |—,2-amino-3- a-Amino-f-picoline. 108.14|hyg 26—6.4 "22 . ariveepiclfloate c scene ¥ | oss B22?2, 342 
methyl- CeHsNe. See p1939 958 lig 6 
p1960 |—,2-amino-4- a-Amino-y-picoline. 108.14 /lf or pl (lig) 100-0.5 DEBS Ae Me rcsdsisinn abe aerate aia Vv oss B22?, 342 
; methyl- CeHsNe. See p1939 cor cor ligi 
p1961 |—,2-amino-6- a’-Amino-a-picoline. 108.14|hyg (lig) 41 ZOS—Ore Sic gia tectvewt ac ee oie Vv lig s* B22?, 342 
methyl- CeHsNe. See p1939 
p1962 |—,3-amino-4- 6-Amino-y-picoline. 108.14|pr 106 ZHAM Ve ee legen eae viviviv]v {ehlv B22?2, 343 
methyl- CeHsN2. See p1939. ligi 
p1963 |—,3-amino-3- CsHsN3O2. See p1939....... 139.11l|ye nd 18eY Se Ma neers vaya see eon) Goeree fel Leen (a ee (OP | ene stay B222, 335 
nitro- 
p1964 |—,2-amino-5- CsHsNsOz. See p1939....... 139.11|ye lf TSS UW Weate eth cele scoon stew me ewe F) 5 6 jlig 6 B22!, 631 
nitro- 
p1965 |—,4-amino-3- CsHsN20O2. See p1939....... 139.1ll]ye nd PO © Ns assets cabnen Seeiee oat es ok) ah. ee pete cee B22?2, 341 
nitro- 
p1966 |—,4-benzoyl-.....|Phenyl 4-pyridyl ketone. 183.21|nd (peth) 71-2 ZO — D2 |e eee thee rae orale o)lsis Me Wins viainia’/eccvens B212, 277 
CwHeNO. See p1939 
p1967 |—,2-benzyl-......|CisHuN. See p1939........./169.23/nd 139 276742 1 0679 Hee iB 4 8 .|B20, 425 
p1968 |—,3-benzyl-..... CwHuN. See p1939..... -|169.23/nd 34 286740 LOGY We... Pe Re ok ae ae aed .|B20, 426 
p1969 |—,4-benzyl-..... CuHuN. See p1939..... HLGOS23 Meeyeue ws caneelthee eames 287 T06140 Whscccocn 8 Pye lesrleic ee eee B20?, 272 
p1970 |—,2-bromo-..... GCEEABIN GSCesDLOSO). oyayio x onal] LOGO a exe clea v. gsils inet teu stella s aoe 192-4 PAGANS liawreeties i os 8 B202, 153 
74-518 
p1971 |—,3-bromo-..... CsHiBrN. See p1939....... 158.00|nd (al) 142-3 [169-70 |1.645, = ([1.5604 | s | v| v]...|...]........0. B20, 233 
p1972 |—,5-bromo-2- CsH«BrNO. See p1939...... 174.00|pr (w, al) EZTHBS © «Besar real hans Saree verre blv'| 6 ./dilalk vy |B21!, 202 
hydroxy- yh con ac Vv 
p1973 |—,2-chloro-..... CEHUCIN: SéeplO8O..ci.. cul ZIBSBloll © i ew ene 170 ReBOGEL kam nece 6|s|]s .|B20, 230 
p1974 |—,3-chloro-..... (CETACAIN. BOA DUOROS os foxes (ARRON och om darceecexrallenicus-ou-a-s TAR VRS G4. ote a ees he: | eet (ee ieee B20, 230 
p1975 |—,4-chloro-..... CEUGIN SG Seemp lose cone. 1.c0 ale LGcoel dara melee | lieusna etic AIRS Tesocan heats s|o Wee) asc .|B20, 231 
p1976 |—,2,3-diamino- |CsH7Ns. See pl1939......... 109.13]lf or pl 122 LES fee reeahiaiteees 6 5 5 |peth i B22!, 647 
(one form) 
p1977 |—,—(one form)... ./CsHiNs. See p1939......... 109.13}nd ES i sciccasretelnrallten tuatinenreleeserstet ere Balla BE. ores tate te B222, 394 
p1978 |—,2,4-diamino-. .|CsH7Na. See p1939......... 109.13}hyg If or nd AUT, .., | Inveeedncelnetioouret. Peewee 5 oh ae 5 |peth i B222, 394 
p1979 |—,2,5-diamino-. .|CsH7Ns. See p1939......... 109.13)nd 109-10 LEQ lta bus ale ila wre rettn es ae 6 |peth i B22?2, 394 
p1980 |—,3,4-diamino-...|CsH7Ns. See p1939......... 109.13}nd or lf BIRD. > Weisrs.a-cidkera ell ssa gueiore wn) ate Stateretae is Rie, iltnnatchessperstere B222, 395 
p1981 |—,3,5-diatmino-...|CsH7Ns. See p1939......... 109.13}hyg nd 119-20 aac 6 atath hall lai Bis eisisle' | ercerree a Ve deapete 5 |peth i B22!, 648 
p1982 |—,3,5-dibromo-. .|CsHsBriN. See p1939....... 236.90/nd (al) 112 BaP: i wp liaaccewelexntoerer s\| sh] 8 winme .|B20, 233 
p1983 |—,1,2-dihydro- CoHiNO. See p1939........ 109.13|}nd 7 DOOM "I een eters nea co peth 6 B212, 229 
1-methyl- 12] ig 6 
p1984 |—,2,4-dihydroxy-. |2,4-Pyridinediol. 111.10/rh bipym BS Pith ities sine ol ontustowiandareeere een BOR PBR Pee reilly vist t a taparaccialansters B21, 160 
CsHsNOx. See p1939 
p1985 |—,2,6-dihydroxy-. |2,6-Pyridinediol. 129.12lye pr BOIS = lance cee tes tac gn Ne s|sli alk 5 B212, 108 
CsHsNO:. H20. See p1939 ac 8 
p1986 |—,3,5-diiodo- CsHsl2NO. See p1939......../346.89]bt br nd OTR Ne ace wgut ceteil arash basi re terrae ol... 6 chl 6 B212, 32 
2-hydroxy- AmOH s* 
p1987 |—,2,3-dimethyl-. .|2,3-Lutidine. LO ToL Gl cates. cmire araleavers lapemane anne 160.7 0.94197 1.505720 Lh aM Baabiees Not icllie crs cea eau B20, 243 


For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





No. 


pl9ss 


p198s9 


p1990 


p199g1 


pl992 


p1993 


p1994 


p1995 


p1996 
p1997 
p1998 
p1999 


p2000 
p2001 


p2002 


p2003 


p2004 


p2005 


p2007 


p2008 
p2009 


p2010 


p2011 
p2012 


p2013 


p2014 


p2015 


p2016 
p2017 
p2018 


p2019 


p2020 


Name 


Pyridine 


—,2(dimethyl- 
amino)- 

—,4(dimethyl- 
amino)- 

—,2(dimethyl- 
amino)- 
6-methyl- 


—,2-ethyl- 
3,5-dimethyl- 

—,2-ethyl- 
4-methyl- 


—,2-ethyl- 
6-methyl- 


—,3-ethyl- 
4-methyl- 


—,4-ethyl- 
2-methyl- 


—,5-ethyl- 
2-methyl- 


—,2(2-hydroxy- 
ethyl)- 
—,2(6-hydroxy- 
isopropyl)- 
—,3(a-hydroxy- 
isopropyl)- 
—,2(hydroxy- 
methyl)- 
—,2(1-hydroxy- 
propyl)- 
—,2(2-hydroxy- 
propyl)- 


—,2-methyl 


—,3-methyl- 





— ,2,4-dimethyl-.. 


—,2,5-dimethyl-. . 


—,2,6-dimethyl-. 


—,3,4-dimethyl-. . 


—,3,5-dimethyl-. . 


—,2-ethenyl-..... 


—,4-ethenyl-..... 


—,hexahydro-.... 
—,2-hydroxy-.... 


—,3-hydroxy-.... 
—~,4-hydroxy-.... 


—,2-isopropyl-... 
—,4-isopropyl-... 
—,4-methoxy-.... 


Synonyms and Formula 


2,4-Lutidine. 
CiHoN. See p1939 


2,5-Lutidine. 
C7HoN. See p1939 


.|2,6-Lutidine. 


C7HoN. See p1939 


3,4-Lutidine. 
CiHoN. See p1939 


3,5-Lutidine. 
C7HoN. See p1939 


CrHwN2e. See p1939.......... 


CrHwN2e. See p1939.......... 


CsHi2Ne. See p1939.......... 


a-Vinylpyridine. 

CiHiN. See p1939 
y-Vinylpyridine. 

C7HiN. See p1939 
CiHoN. See p1939........... 
C7HoN. See p1939........... 
C7HoN. See p1939........... 
a-Parvoline. 

CoHisN. See p1939 


CsHuN. See p1939 


CsHuN. See p1939 


B-Collidine. 
CsHuN. See p1939 


a-Collidine. 
CsHuN. See p1939 


Aldehyde collidine. 
Aldehydine. 
CsHuN. See p1939 

see Piperidine 

2-Pyridol. a-Pyridone. 
CsHsNO. See p1939 

3-Pyridol. CsHsNO. See p1939 

4-Pyridol. y-Pyridone. 
CsHsNO. See p1939 


2(2-Pyridyl)ethanol. 
C7HeNO. See p1939 


2(2-Pyridy]) 1-propanol. 
CsHuNO. See p1939 

2(3-Pyridy])2-propanol. 
CsHuNO. See p1939 

2-Pyridylmethanol. 
CeH7NO. See p1939 


1(2-Pyridyl) 1-propanol. 
CsHuNO. See p1939 


1(2-Pyridyl)2-propanol. 
CsHuNO. See p1939 
CsHuN. See p1939 
CsHuN. See p1939 
CeH:NO. See p1939 


a-Picoline. CeH7N. See p1939. 


8-Picoline. CeHiN. See p1939. 
























































—— Crystalline ‘ Solubility 
* | form, color and apn Pe Density np + Ref. 
wt. 2 : °C °C 
specific rotation other 
w | al |eth|ace| bz 
solvents 
| | i li ech 
LOGE EMCEE ares waht Soeasarctare 159-9.5 0.92717 |1.4984% | vy |v |v .|B202, 160 
jh 
OVAUE NRRN ce. cisiesscit eeemer nae 156.8-.9 |0.92617 |1.4982% |v] v]o]...J...J........-- B20, 244 
6 
HOVSIG ere acts cite |143 0:0200% |1,4958% | | 6 |i |...\neul->.s0sneos B202, 160 
gh 
HOTaUD kien ere aan 178.8759 10.9537, |1.5099% | 3 |s | s _|B202, 161 
LOD Ree areal tecros erie 171.6 0.9385, |1.5032% | s | 5 | s _|B202, 161 
LO DATS IOAN ass avs arciece eho ncobees Abs 196 TOG Woy cocce .|dilacs  |B221,629 
gis 
122.18|pl (eth) a BR henercnes rece bhi ah cel huss dace vivi|s v |chl v B222, 341 
136520| RA eos Sn cAloe ase: 198-2001 Ie Mati ope ee Sc lbesiV Gait leis al sate lena B222, 342 
LOGS | eee se, eels eee 158-9 0.99859 |........ alyviv .|ehl v B20, 256 
105.13|red to dk-br_f......... 5 OiS mamemen |eheee rtd 15649025" list ilrs® [Mo ||. lone eee sere B202, 170 
par d 
LOTME| Spm ccm leases 148.6 0°950200 8 [1250440 nlite | freon yi os errel| ee B20, 241 
Tag Gital eros secre mca ete etree 162-572 0.95390 |........ Fatal ere (Ree | met B20, 242 
LOW Cl brea cc teeoalssstee ee. 164-5 0655700 tee cobalt eal .|dilacs  |B20, 243 
S52 Meee ae occa leara ch one 198-974 0.93380 |........ Bh valle alle ellece| meee B202, 166 
OUTS ee Rene tell ee pie 173-578 0.92399 |........ Fl ha ad Se A Hisiscrecrconeee B202, 162 
D151 S| rete sie keene Ne, ee 160-1.5 0.92077 |1.4941% | 5] s/s ]|...|...|.......... B202, 162 
COU 18 | Ran eee Glee ee 198 0192865" [Pee Sh 6 .|chl s B202, 163 
7612 
(DUI etnias 2) baa re 177-9 010227205 | eee s|s|s et ee ee B202, 162 
oh 
1211 S| eeeeey eect oy enor 177.877 |0.92195) |1.497120 | 64 | s | 8 s |con sulfs |B20, 248 
65-617 
95.10|nd (bz) 106-7 280-18 Marge ccd leruccottec s|s] 6 8. ichlis) lemme 
95.10|nd (bz) 126-018 a) eee ee leh cee lomettees vivle Re eee ne: B21, 33 
95.10|pr (w) 148.5 S350) os lt dice sel cee viili Fil tna eee ths. B21?, 34 
257-6010 
123blhye | lsstenrac ene HS —27 ame el AE gn eee viv] 6 chl v B21, 50 
ASW S | teen cs ar MET h ese cata TOTO | T ugdealleanoses AVA Biles eral eee B21, 57 
EYAIGI, succoeeouann # 58 TEES | hse enn ae. s|s chl s B21?, 37 
T1050 boo a  a | (aee eS TTD S169 8 lees soll eerie viv os V B21, 203 
ieyeclprs 9 — lhneseronad 213-6 TROON AED [ero ida bool acllboallowencoa oo: B21, 37 
112-318 
137.18] pr 32 199 Ghoul here ocr lena tae viv chl v B21?, 37 
TOOTSIE I hn cae AA PRA || ae 158.9 GRY |hsopeese CTC Rc hiner faa ie omteson ons B20, 247 
TORIC a one ere al here seme 178 OG |b secoacr 7 Vie ac al eee ee Ale B20, 248 
HODLIS i yaaee aneeaeea haters esas LOLMMMER AIL ER iciatelime cyte B blaca CAL ts ooaleeeeree B21, 49 
COHEN ara eteniend oere neers 128.8 0.9497" |1.50297 | v | | o].../...].......06. B202, 155 
OEE s do, sumer a site Laer teeter 143-4 0.9613) |1.50432% | | © | « vesss ss. (B20, 157 


Se Ss Ee 
For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 

















Cc i Solubility 
Mol. BUS IIE m.p b.p. 
No. Name Synonyms and Formula a form, color and °C oC; Density Mp t Ref. 
specific rotation al Faliteeh aealiie other 
solvents 
ee ooo { {eee Ie 
Pyridine 
BaO2 = demethy]-*!..../|/j-Picckan "CARN Ger plOsO Ne IEE ee ea 143.1 0.9571, |1.506417 | 2 | o]o}...f..f. ll. B202, 158 
p2022 |—,2(methyl- CoHsN2. See p1939.......... TOGA oontaund aeons 15 200-1 | 10525 | Senne AVA wa lee Ses ee B222, 325 
amino)- 909 
p2023 |—,4(methyl- CcHsNo. See p1939.......... 108.15|pl (eth) cH Sai ee || on aero lees Se vivfiv Jaa v B222, 340 
amino)- 
— |—,2(N-methyl- see 2,2’-Nicotyrine 
2-pyrrolidyl)- 
— |—,3(N-methyl- see Nicotine 
2-pyrrolidyl)- 
— |—,3(N-methyl- see B-Nicotyrine 
2-pyrryl)- 
p2024 |—,2-phenyl-...... a-Pyridylbenzene. 155.19|pr (al) 115-7 268-9 > ee OR, A, BM|| POT EON ha ,ai| (archaic ee cet B20, 424 
CuHoN. See p1939 
p2025 |—,3-phenyl-...... B-Pyridylbenzene. 155.19|/pa ye oilor |......... 260-09 ait) |e oe Si Se Sal sea). Re eee ene B20, 424 
CuHoN. See p1939 pr (al) 
p2026 |—,4-phenyl-...... y-Pyridylbenzene. 155.19!}pl (w) 77-8 PAs 7. Saal |e | Ln RA ce (a Vie | Be os | (RS Ir eR re B20, 424 
CuHoN. See p1939 
p2027 |—,2-propyl-...... Conyrine. CsHuN. See p1939./121.18}.............. 2 166-8 0.91197 1.492670 S62) co") Sours. i See eee B202, 161 
601 
p2028 |—,4-propyl-...... CsHuN. See p1939.......... 7 ee cere . | 184-6 9 0 | en 6lviv .|B202, 161 
— |—,3(2-pyrrolidyl)-|see Nornicotine 
p2029 |—,tetramethyl-. . |§-Parvoline. Parvuline. VSB QUe Bree nse sal nae oe 220 O/T  Wscac savage eielh eal aed aie all socal ey cee nee 
CoHiuN. See p1939 
p2030 |—,2,4,6-tri- 2,4,6-Pyridinetriol. 127.10/nd or pw ZIOd me Werateas syste lee para ecall ateus ete 64) Sal SB Was <lee dl oe elles ieee 
hydroxy-  CsHsNOs. See p1939 
p2031 |—,2,3,5-tri- CsHuN. See p1939.......... 121A S| SOO tare hcmtens 186.7 0.9352, |1.5057% | 6| s 8 _|B202, 163 
methyl- | 
p2032 |—,2,3,6-tri- CsHriN;. SeeplO3o\..< ct.-eyayere PO bP ae eet ee ka herent oes 172-8576 0.9225; 1.5018% | s*/ s/s 8 . |B202, 163 
methyl- 
p2033 |—,2,4,5-tri- CsHuN. See p1939 21 US| arte eoccnserens . | 190266 0.9330; 1.5054% aa), 848 al (ae SRS B202, 164 
methyl- | 
p2034 |—,2,4,6-tri- y-Collidine. sym-Collidine. PSU RS oe vet ici, Ania Sore ce 170-572 0.9166, |1.4959% | 8 | s|s |...]...].......... B20, 164 
methyl- CsHuN. See p1939 5A 
p2035 |4-Pyridinecar- Tsonicotinaldehyde. LOC eerste amtertyal ane eeaon ce oie Civic cece Pe Pt liyeeeyaceae 1.5352% | 8 role feces tem leamareecrn erie B21, 287 
boxaldehyde wl _SY—cn 4 
p2036 |2-Pyridinecar- Picolinic acid 123.11)wh to redsh er /|136-7 rhs eee eee: eae 6] 8s] i jechli B22?, 30 
boxylic acid ; pw sh CS: i 
sg 
6s ane 
N 
1 
p2037 |—,amide..........|Picolinamide. 122.12/mel pr LOT=8. WA ae eee 6/8 s jligi B222, 31 
CoHeN2O. See p2035 
p2038 |—,ethyl ester...... CsHoNOx. See p2035 151.16/ye in air 0-2 243 ADIOS [L520 [rea [ware en ce ns cee B222, 31 
12218 
p2039 |—,nitrile.......... Picolinonitrile. 104.11/nd or pr (eth) |29 S126; nee ean B lave iy Vv jlig 6 B22, 36 
CoHaN2. See p2035 
p2040 |3-Pyridinecar- 4 123.11}nd (w, al) 236-7 sub 1473. |SRRTES: Shahi Sik. .| heehee B222, 32 
boxylic acid iets sh 
BN 72 
1 
p2041 |—,amide.......... en 122.12} wh pw, nd (bz) |124-5 .|1.400 1.466 viv glycerol v |B222, 34 
icotine amide. Pellagra 
preventive vitamin. P. P. 
factor. CoHsN2O. See p2040 
p2042 |—,—,N,N-diethyl-.|C1oHuN20. See p2040 178.23|yesh 24-6 269-300 |1.0607 [1.525% | © | © | @ | |. . |chl B222, 34 
bd 
128-93 
p2043 |—,ethy] betaine... .| 2\—co» 151.17|hyg pl BS9-6i ol Poleatecnee hel UR oes Silien & CE v| 6] i -los i B22, 43 
Ss 
\+ 
C2Hs 












































For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 











Mol Crystalline ae b Solubility 
No. Name Synonyms and Formula wt form, color and a ae Density ny —>—t Ref. 
* Ispecific rotation other 
w | al jeth| ace} bz 
al solvents 
+ | Jl | 
3-Pyridinecarboxylic acid 
p2044 |—,ethyl ester... ...|CsH»NOx. See p2040.... abi Hy | hee, ee ee 224 1.10702 |1.50382 | v | vy |v Vol sasiat ales a B222, 33 
103-55 
p2045 |—,hydrochloride. . . |CsHsNO2z.HCl. See p2040. . . ./159.58|pr or pl, rh idea tl Re se crater iar qe ree s|s . |B222, 33 
bipym 
p2046 |—,methy] ester... .|C7H7NOx. See p2040........./137.18]............., 38 Oe ie tetanic Bo alee Bi) Gaderer aeseess OS: 
p2047 |—nitrile.......... Nicotinonitrile. 104.11)nd (peth-eth) {50-1 PAN | |) SIRES Sree niall hint viviv v lig 5 s* B222, 35 
CeHaNo. See p2040 
p2048 |4-Pyridinecar- Tsonicotinic acid. 123.11}mnd (w) Bib-G:eor 6Ub ih cece cm eeee sh | 6h | 6 6 . |B222, 37 
boxylic acid CO2H 6 
54N3 
6S Ve 
N 
1 
p2049 |—,anhydride. ..... Ci2HsN20s. See p2048 - |228.21)nd SO2G Maia kee ceem ere Meare et erte | treet Palle st eas |ooal dol siopbeos ac B22?, 37 
p2050 |—,ethyl betaine. ... ‘te 151.17|nd QALdae Villas wecectre erect [neem VUE ye | Besa eral tera ee stares te B22, 47 
tl 
N+ 
| 
C2H5 
p2051 |—,ethyl ester... ...|CsHeNOs. See p2048......... 151.17]... ..-ccccc es cleceeeeess 219-20 |1.009115 |1.4975% | 6/8 |v s |chl v B222, 37 
110% 
p2052 |—,hydrazide....... Isoniazid. CsHiNs0. See p2048/137.14|nd (al) LTA ame shee Ae ots | Senne Me omen ens (tae a call Bee ocr eee | pean ee 
p2053 |—,methy] ester... .|C7HiNOz. See p2048.........|187.14].............. ca. 8.5 907-00) Weeeeee 1.5106% | 6|s|s fe B22, 46 
p2054 |— nitrile... ......- Isonicotinonitrile. 104.11|nd (lig-eth) BSN Oikee See iE oes arparllaceeterc hale s|s|s 8 |lig 5 B22, 40 
CeHiNe. See p2048 
p2055 |3-Pyridinecar- \CcHeN202. See p2040........ 138.13) (dil aa+2w) SOD is Wickes Alara ia mare sell o naetueringe ell ged 6 OSC: a ae eteuieaee: 
boxylic acid, 
6-amino- | 
p2056 |4-Pyridinecar- CeHsNOu. See p2048.........|155.11]yesh-grsh pw SOO Wes eae calla iaaarneealpani, bist lt i 12 16) CNC IS ee cere 
boxylic acid, alk s 
2,6-dihydroxy- 
p2057 |3-Pyridinecar- CeHsNOs. See p2040... ./139.11}nd (w) AZ5Od ss eps sensi cece omy ses al necram ater (Ou mous nO: .jehl i B222, 165 
boxylic acid, 8 301-2d gh 
2-hydroxy- 
p2058 |—,4-hydroxy-..... CeHsNOs. See p2040.........|139.11/nd (w+2), Ve EGS ahah bree, nb ee den gerd | RRE eeie gh| 6 chl 6 B222, 165 
(al+2w) 
p2059 |—,6-hydroxy-..... CeHsNOs. See p2040........ .|139.11|/nd (w) 304-d BUDE 1) {neste eee it} 6 | 6 5 |chl 6 B222, 165 
p2060 |4-Pyridinecar- GsHzNOsx. See p2048........- (165.15). ccc one: osm SESH Oe ee evell debe ers tersinal ersteacbees secs 8 MeOH 6, ieatreeia: 
boxylic acid, ae 
3-hydroxy- 
5(hydroxy- 
methy]l)-, lactone 
p2061 |3-Pyridinecar- CsHzNOs. See p2048........ .|165.15|nd 2 CIETY s Ni Sia ee RRL [= A ll epee ee ne Beall Beal eeeuelieetrei|(e ceed peamvarerecenecs eal ep serene 
boxylic acid, gh 
5-hydroxy- 
4(hydroxy- 
methy])6- 
methyl-, lactone 
p2062 |—,1-methyl-. . .. ./Trigonelline. Eye epee iA rh pm paket Nas a dllS Aa aoonalcmoos 3 vf|v+| 6]...] 8 |chl 6 B222, 35 
C7HiNO2. See p2040 (anh) 6 
130 
; (hyd) 
p2063 |4-Pyridinecar- GRELIZN Ov S66 P2048 icra ate oi} LO DsBOl Yeisen arate vate sabe ont wtllarreldet: we. 1O5—6!@ awe en 1.47642 | s|/s]|8 Si MeO Rts: alcerncin 
boxylic acid, 
1,2,3,6-tetra- 
hydro-, methyl 
ester 
p2064 |2,3-Pyridinedicar- Quinolinic acid. 167.12|mel pr LOO Se | Sirens Becca eye tealncces sors 6] 8 | 6 i . |B22, 150 
boxylic acid. 4 
57 —coon 
6S | Pens 
N 
1 
p2065 |2,4-Pyridinedicar-|Lutidinic acid. 167.12/lf (w+1) 248-00 ood WES Were siuwel vas sh}| sg |] 6 yl Pee Ree eee B222, 105 
boxylic acid Conn 6 
5 } 3 
glass 
N 
il 


















































For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





No. 


p2066 


p2067 


p2068 


p2069 


p2070 


p2071 


p2072 


p2073 


p2074 


p2078 


p2079 


p2080 


p2081 


Name 


Synonyms and Formula 





at 


boxylic acid 


2,6-Pyridinedicar- 
boxylic acid 


3,4-Pyridinedicar- 
boxylic acid 


3,5-Pyridinedicar- 
boxylic acid 


3,4-Pyridinedicar- 
boxylic acid, 
4,5-dihydro-2,6- 
dimethyl-, 
diethy] ester 
3,5-Pyridinedicar- 
boxylic acid, 
1,4-dihydro-2,6- 
dimethyl-, 
diethyl ester 
—,1,4-dibydro- 
2,4,6-trimethyl-, 
diethyl ester 
3,4-Pyridinedicar- 
boxylic acid, 
2,6-dimethyl-, 
diethyl] ester 
3,5-Pyridinedicar- 
boxylic acid, 
2,6-dimethyl-, 
diethyl ester 
2,4-Pyridinedicar- 
boxylic acid, 
6-methyl- 
3,4-Pyridinedicar- 
boxylic acid, 
6-methyl- 
5-methoxy- 
Pyridinediol...... 
Pyridinepenta- 
carboxylic acid, 
dihydrate 


3-Pyridine- 
sulfonic acid 


2,3,4,5-Pyridine- 
tetracarboxylic 
acid 


2,3,4,6-Pyridine- 
tetracarboxylic 
acid 


2,3,5,6-Pyridine- 
tetracarboxylic 
acid 3 





2,5-Pyridinedicarboxylic acid 
2,5-Pyridinedicar-| 


Isocinchomeronic acid. 


4 
HO2C—/(” ° 
5S 7—CO2H 
N 
i] 


Dipicolinic acid. 
4 
Ce 
HO2C—\, ier Aerator 
N 
1 


Cinchomeronic acid. 
CO2H 


| 
5 <a 


| 
6S 72 
N 


1 


— CO2H 


Dinicotinic acid. 


4 
Ge ga 
6S “2 
N 


CisHisNOu. See p2068....... 


CisHigNOs. See p2069........ 


CuHaNO«. See p2069........ 


CisHi1NOu. See p2068....... 


CisHivNOu. See p2069........ 


Uvitonic acid. 
CsHiNO,. See p2065 


CoHoNOs. See p2068......... 


see Pyridine, dihydroxy- 


CO2H 
HO2C—/(” )—cO2H 
| 2420 
HO2c—\, /—CO2H 
N 
ie 
> 
N 
CO2H 
HOsc—(" eee 
» 7—CO2H 
N 
cOLH 
“ )—CosH 
HO2c—\, /—CO2H 
N 
HO20—/* )— CO2H 
BOI Soon 

















For explanations, symbols and abbreviations see beginning of table. 
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Solubilit; 
Mol Crystalline a b oes Ps 
2 form, color and Ps yore Density np Ref. 
wt. fi tati 2G Cc ction 
BCCI FOLALIOL w | al /eth/ace} bz 
solvents 
ane an] RE (ET FC (| ees 
167.12|lf (w+1), 236-7 subi~ Stabe a Seuilcn eet sh] dh] i i |HCl s* B222, 105 
(al, dil HCl) 
194.14|nd (w+1}) 352 (anh): |k uti ealleeeees 5 | 8h laa 6 B222, 106 
(228d 6 
sealed 
tube) 
16Z.12ipr-ornd, ME (ey 266d | cs aac eee ae, ol 6] 6 6 |chli B22?, 106 
167.12] (ac-w), pr 323d BUD: §) Aissherorsciseeace ie Ya [Peer (er -|HCl s* B22?, 107 
(gl aa) aa 6 
258.0! Dirirh pl (eth) 186. Weve nae cle otc celle cieereare Eo ys BE. nll 7. ORS B22?, 98 
lig i 
253:30)ye nd or If*(al))|183—G9 — Vitesse ie pee oh | sh! 6 .{ehl v B22?2, 98 
267.33/It bl fir pl (al) [131 6} 56] 46 .jchl v B22?, 100 
vA CS: 6 
PSU 29 | oii: arches aracler 16 Ste We eat tars ne . |B222, 109 
16318 
251.29/nd (al), pr (eth)|75-6 BOL=BF Te ME.&.. ijvl]é v |chl v B22?,110 
1784 lig v 
181.15] (w) BRAD Wark. olea dl ein Aatee eee 6 POTS ete cee B222, 107 
AT eg be (lS Ree PPA es ne || ERC Arn Peed Reet | [era ag eye Bhs NS cco Sal uw aches eaten Rie eee 
335.18] (eth, w) B20 © Hee vecica laa Vv a) (he: al Es Pees eee a B22, 190 
159.16]orh 357d 1.71835 v|o]i .|B22, 387 
255.14/(w+2 or 3) 160d TOOTH) Oe oe eT a Bi evarals erelare wi] cell len tegenia es oee | SE ee 
(—w115) 
255.14|/nd (w+3) 236d vi 6] 8 .jaas B222, 142 
255.14|(w+2) 154 OL rare rset otis ean cil Cece ees Bg amtied lepers Peraeenl Paemh Leer sie merce are aoesie aim 





p2082 


p2083 


p2084 


p2085 


p2086 


p2090 


p2091 


p2092 


Name 


2,3,4-Pyridinet 
2,3,4-Pyridinetri- 


carboxylic acid 


2,3,5-Pyridinetri- 


carboxylic acid 


2,4,5-Pyridinetri- 
carboxylic acid, 


hydrate 


2,4,6-Pyridinetri- 


carboxylic acid 


3,4,5-Pyridinetri- 


carboxylic acid 


Pyridinium, 


l-ethyl-,bromide 


—,l-hexadecyl-, 
chloride 


Pyridoxamine, 
dihydrochloride 


Pyrimidine....... 


—,2-amino- 
4,6-dihydroxy- 
—,6-amino- 
2,4-dihydroxy- 
—,2-amino- 
4,5-dimethyl- 
—,4-amino- 
2,6-dimethyl- 
—,6-amino- 
4,5-dimethyl- 
—,2-amino- 
4-methyl- 
—,2-amino- 
5-methyl- 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


a. | === i = LA -n Ae Le 












































Mol Crystalline b Solubility 
Synonyms and Formula a form, color and vee a Density np Ref. 
* Ispecific rotation other 
w | al |eth|ace} bz aoieents 
= aes Salat 
ricarboxylic acid 
a-Carbocinchomeronic acid. /211.13/If (dil sulf 250 Sill OVE i) |rvenractouradhs (cote 130 
CO2H +14w, vh| gh 
| (w+2) 
g eae 
» 7—CO2H 
N 
Carbodinicotinic acid. 211.13}pl lf or nd TOD Whar PCRs Ailes. ccsra ol nee. vi 6] 6 .|dil al v B222, 136 
ef a (w+2, dil al (130d) aa 6 
S 1 coast +2w) 
N 
Berberonic acid. 238.16itelopr (dil HOW 243 (anh) haa: Joven slik o.~... | cathees 6] al 6 6 ldil acs B222, 136 
COoH +2w) 235 vi ch] i 
| (hyd) 
amie. 
~ J—CcO02H.1}H20 
N 
Trimesitic acid. 211.13|nd (w+2) 227d BOD) PMP accede 6] 6] 6 . |B222, 136 
CO2H gh | gh 
| 
Be 
N 
8-Carbocinchomeronic acid. {211.13/If or pl (w+3), |(—w115) |.........)........J....-... 5/8 . |B22, 186 
CO2H ta (w) 261d sh 
| 
Sain ia 
x 
re = 188.07| (al) 5 ia A cata A Hee listen cae wel lade wreccre s| 8s Ved Pears (eames snschetraty ci, 5 B20, 214 
€ _\NC2HsBr 
éX = = 340.00) wh pw Mf Ses | Pee Ose eee Pe eg IE che er Vv 5 SIRS ER) lS eee tas 
__\N(cHe)1scHscl 
see Pyridine, hydroxy- 
CHO 203.63|rh GOES OMe etree ort aoe dicate eye GE GB Mle case fe sevslbarercll he verecrea. ah cal aeeoed eae 
| 
HOCH2—/*” \— on 
-Hcl 
~ J—CH3 
N 
CH:NOH 182.18} (al) 225-00) llamo meer crac | MPR, All lanai acs ah gon semi oN tate anes all epetenee eee 
HOCH2—(” )—OH 
» J/—CH3 
N 
CH2NH2 241.12/pl 226-70: Ale case dealll eee el wien ea Vai Ooilis rel evereal ere-torl Wettereteracase rene fot eens eres 
HOCH2—(* ee Hel 
ss 7—CHa 
N 
see Vitamin Be 
1,3-Diazin*. Niazin. 8000s eiecs acts 22 123. 5B cere cosa by err eeite teas Pie ewe bonilameileconotesdoll no aocnn 
be 
C: 
4 J2 
N 
3 
CuHsNs. See p2092.......... G51 Get eck, re es 127-8 BUDs Dil etoe ea aliotmern Ball Leal eae la eel (Sear al Mecnonmeg aon B24, 80 
CsHsNa. See p2092......... 95.11\lf (AcOEt) jE) ee os God lonarmantod nacekenae ve ll Az AcOEt s’ |B24, 81 
CaHsN2O2. See p2092........ 127.11|pl (w+1) BO SLOM MG \iraecc.cvetsiey isi eet ferecascre ell loco atitnvets le PhNOz 5 |B24, 468 
ac, alk s 
4-Aminouracil. 127.11|(w) = CURRIN net, ASRLO RS Bh ® Foils ee min acv |B24, 469 
CsHsNi02. See p2092 aai 
CoHoNz. See p2092.......... 123.16|nd (w) QIA=5 «hac, PAS Be casei scaeetiere s | 6]s]|s |chls B24, 91 
lig 6 
CosHoNs. See p2092.......... 123.16|nd (al), pl (bz) |183 BUDA OE! wale Narre nase tone s | 6 Silene ae: B24, 89 
s/ sh 
CoHoNs. See p2092.......... 123.16|nd (w) ZSO PIV iletcstarenabire tell lity fir enon fami noe s*| 6 | s | i |chls B24, 92 
CsH7N3. See p2092.......... 109.14|lf (w), nd (sub) |159-60 ite ea te Aes tiene pnts OP A o.0) Se has alltel emer es B24, 84 
CsH7Nz. See p2092.......... 109:14)pl (sub), priGw) (10865 Wows de eee cus calor ac aennre s*| 8 | 5 6 |lig 6 B24, 87 








wl I ee See ea el a A De ee 


For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 























tes ia a a ae i ee nn ES oa Se ees i GA | (GS |e | Cee 
Solubility 
Mol Crystalline an b 
No. Name Synonyms and Formula form, color and aC ice Density np Ref. 
* |specific rotation aullalileeh lacellise other 
solvents 
ea eullks ee ee oe oe a 
—1t 47777 rt — 
Pyrimidine 
p2102 |—,4-amino- CsH7Ns. See p2092.......... 109.14)rh (ace) 205) Wiww| le} Plo ANS. << sted aden! Vi} Ss j.-.] 8] 8 foresees B24, 84 
2-methyl- 
p2103 |—,4-amino- CsHiNs. See p2092.......... 109.14\pl (al, ACOEt) |176 = |... |e ee Senay eo eckiety iloogy ts chl, peth 6 /B24, 87 
5-methyl- lig 6 
p2104 |—,6-amino- CrsHiNs. See p2092.......... 109.14|pr (w), nd, lf {194-5 @ibo Aare sais SS TEN. Ales close na eae B24, 85 
4-methyl- (sub) 
p2105 |—,2-amino- CaHaNiOr. See p2092........ 140.11\nd (al) 236) 9 Sane 3) See diis. so closes ee 6|/s]ij|s/] i jalks B24), 231 
5-nitro- chl i 
p2106 |—,2-chloro- C7HwCINs. See p2092....... .|171.63/br wx so 87 140-74 fw eee ele eee eee TD] 8 Je. -[eeefeeefee sees eee [ee eee eee 
4(dimethyl- 
amino)6-methyl- 
p2107 |—,2,4-dichloro- |CsHiCl2N2. See p2092........ 163.02|pl (al) 25-6 PEfigd | | Shonaes| pao cos 6} vjv...| v jehlv B23, 93 
5-methyl- 
p2108 |—,2,4-dichloro- |CsHiCleN2. See p2092....... .|163.02|nd (lig) 46-7 2190 7 OU aeeccell seestr 8 |v] v]...| v jehlv B23, 92 
6-methyl- lig s* 
p2109 |—,2-hydroxy, CsHiN2O.HCI. See p2092. . . .|132.56] (al) 208-8. fda Pnafsepeaae see 9a oa a (eee) (en) ee B24), 231 
hydrochloride 
p2110 |—,2-methyl-. ... ./CsHeN2. See p2092.......... O41. cethte oe vahkew —4 to —S/TGS Me ERE is calieristoons of W Wecaleall aofePaateena <4, B23, 92 
p2111 |—,4(methyl- CsH7N3. See p2092.......... 109.14 (If (al) 74-5 MEPS Poe id orien Ne Ns (ree! (Lae AR bn eo B24?, 38 
amino)- 
— |2,4-Pyrimi- see Uracil 
dinedione 
— |2(1)Pyrimidone, {see Cytosine 
4-amino- 
p2112 |Pyrocalciferol... . ae w aires nd (MeOH), OSS. ASE BPS 2s check tee er eee essya) o> |. 5 2] o2< [eo MeO Mating E1477 
| y— * [aly +502 
wes 
HO 
— |Pyrocatechol..... see Benzene, 
1,2-dihydroxy-* 
— |o-Pyrocatechuic |sce Benzoic acid, 
acid 2,3-dihydroxy- | 
— |Pyrocinchonic see Maleic acid, dimethyl- 
acid 
p2113 |Pyrocoll.......... ° 186.17|ye mel If (aa) |269 SOD. shave mela as eee Pees...) 8 jobls B24!, 360 
| aa s* 
“N 7 
Ca 
Yee 
(| 
° 
— |Pyrogallol........|see Benzene, 
1,2,3-trihydroxy-* 
— |Pyrogallo- see Gallein 
phthalein 
— |Pyromellitic acid. |sce 1,2,4,5-Benzenetetra- 
carboxylic acid* 
— |Pyromucic acid.. .|see 2-Furancarboxylic acid 
p2114 |4-Pyrone......... 4-Oxo-1,4-pyran. 7-Pyrone. 96.08) hye 32.5 215-772 =/1.190 1.5238 Wilts sileiay yl rcteait bravo ene de cafe ere ED Stereo E 
to) 
I 
O 
to) 
p2116 |2-Pyrone, 5-Hydroxy-3-methyl-2,4- 124.14]If (eth) 51.5 Sab. aeons bceavieoshat liv eval beste B17, 291 
4,6-dimethyl- hexadienoic acid lactone. * 126" 
CHa 
| 
Biel, 
o 
p2117 |4-Pyrone, CrHsO2. See p2114...........]124,14|pl, nd (sub) 132 248-50 0.995317 |........] v |v] 8 ]...|...[....:....«|B17, 315 
2,6-dimethyl- 
p2118 |2-Pyrone, 2,5-Dihydroxy-2,4- 112.08)nd 92 SO=100Ls Wisth coos |lk-a. eae v| vj |...|...)lig s B17), 233 
3-hydroxy- hexadienoic acid 5-lactone*. 
Isopyromucic acid. 
S)—on 
[pita 
o 
p2119 |4-Pyrone, Kojic acid. CeHeOu. See p2114|142.11)nd, pr (ace) 152-3 sub Brea hG hiehalle nieheraevens ST ae ls ee B182, 57 
5-hydroxy- gh 
2(hydroxy- 
methyl)- 



































—T SS ng 


For explanations, symbols and abbreviations see beginning of table. 
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ae Grestaline 7 Solubility 
No. Name Synonyms and Formula se form, color and Mae ae Density np Ref. 
* |specific rotation other 
w | al |eth| ace} bz 
solvents 
4-Pyrone 
p2120 |—,3-hydroxy- Larixinic acid. Maltol. 126.11)red mel pr (chl)|161-2 was TOOL AD Sa ccc cred 5 5 .|ehl v B17, 450 
2-methyl- CsHeOu. See p2114 or bipym pr yh alk, acs 
(50 % al) aa 6 
— |2-Pyrone-5- see Coumalic acid 
carboxylic acid 
p2121 |4-Pyrone-2- Butopyronoxyl. Indalone. 226.26|/ye or pa red-br |......... 256-70 1.05225 1.474525 | i | 0 | o Cul sl Gre | eam aan 
carboxylic acid, o 
5,6-dihydro- | 
6,6-dimethyl-, ee ze 
butyl ester SL, * cO2csH? 
CH3 
p2122 |—,5-hydroxy-..... Comenic acid. 156.09|pw = + | ae Poeeeer ee are iaae oe arane ent Derar amin eng? = 3 . .|B182, 352 
1 : 
mo) 
—co2H 
° 
— |\4-Pyrone-2,6-di- {see Chelidonic acid 
carboxylic acid 
p2123 |Pyrophosphoric |OMPA. Scharadan. DANTON el een 6 Rare cen 118-2293 |1.134325 |1.462% s/s ppORMe: 7 beenmcsers 
acid, tetraamide, |[(CHs)2N]«P20s 
octamethyl- 
p2124 |—,tetraethyl ester. .|(C2HsO)«P2Os............... BOO QO! recdcncs oon elites cae € 1555 1.18477 1.41802 |e54] | | chl, xyl ~ |Bl*, 1330 
lig i 
p2125 |—,dithiono-, (C2HsO)«P2O0Se..........6.55 SO S8iltwe! | ec. ceene 136-2000 |Ms106sg0 ||-475320)| cial sone ete eel este ee 
tetraethyl ester 
— |Pyrotartaric acid.|see Succinic acid, methyl- 
— |\Pyrrocoline, see Piperolidine 
octahydro- 
p2126 |Pyrrole........... Azole.* OP OO avast ae sepraoel loge cancasen arate 130-178 0.96692 |........ 5 al | ela Son Pofich| | Ral cetera cece =< B20. 159 
1 
5 
_#——NH 
| 
sre 
3 
p2127 |—,l-acetyl-....... CeHiNO. See p2126......... BOOS oye ceee aie we.cie ulate biceehees EBT) Phe acl ncellloigy pees 6 eee HCld B20, 165 
p2128 |—,2-acetyl-...... .|CeH7NO. Se p2126..........|109.12|}mel nd (w) 90 2VS 20) i suvasciosexeuel|a atau cies Pn lig sl et sal tere ee lomocot.c. caer B21?2, 236 
p2129 |—,1-benzyl-...... COFFE EROS [5 fet 2ems oO Ie cet arn ncn | Way (er71 Ree re Senet || SRR DAT Mem MM eV scesavevc coolers ees eaetoh a |) or lev . |B201, 39 
13827 
p2130 |—,1-butyl-....... CeHisN. Seep2126.......... 423:20\09 We escccee 5G Se Ua | eee (eine cele feta ae le eel Pelt oltG cece caacians B202, 83 
— |—,dihydro-....... see Pyrroline 
p2131 |—,2,4-dimethyl-. .|CsHsN. See p2126........... 95.14\pa bl fir: “<-pifis:.-:.-- 1653 cor |0.927 6| viv aa 6 B20, 172 
p2132 |—,2.5-dimethyl-. .|\CsHoN. See p2126...........| 95.14)............00 |e eee eee 170—2765 0.93534 PBOZS Oo Era al| rer receive | tocar] eienatereeereret B20, 173 
p2133 |—,2,3-dimethyl- |Hemopyrrole. 128 220) it secs recat sern ois 16-7 198725 0.915; etree 55 Ee patel Cee ete etc oe B202, 91 
4-ethyl- CsHiusN. See p2126 8gu2 
p2134 |—,2,4-dimethyl- |Kryptopyrrole. 123.20|pr 0 197710 0.9137 tiehsiarayarste 6|s]s s |chls B202, 91 
3-ethyl- CsHisN. See p2126 84-518 
p2135 |—,1,3-diphenyl-. .|CisHisN. See p2126......... .|219.29!pl (al) jlo om Soret Ts cera prarte cear ear grs (nae wy er oof BRM v |chls B20!, 148 
p2136 |—,2,5-diphenyl-. .|CisHisN. See p2126.......... 219.29|If (aa, dil al) 1126 Si | scree crate ec ee etgraeaes | ager bein i|lv v jalki B202, 313 
HCl 6 
(red) 
p2137 |—,l-ethyl-....... Op Nw S66 Pole Bin ree sire aie e[ OOsLO|lace itera “ee at enecss laksa tanner 129-3078 0.90097 1.484129 ree [Pr banal oted nuced oocebemat aa B20, 163 
p2138 |—,2-ethyl-....... CeHoN. See p2126........... OGG cnt ome ace . {163-5 0.90427 ge ty Oe ia ee rare Bier | ceael le, tactile UOT B202, 85 
p2139 |—,3-ethyl-4- Opsopyrrole. C7HuN. BOO AT ere retest 3 74-5 0.9059 1.491320 . |B202, 89 
methyl- See p2126 
p2140 |—,3-ethyl-2,4,5- |Phyllopyrrole. CsHisN. 137.23|pl (sub) 67.5815 ZU SET incr eriecis ol unre chan ijs|s lig 6 B202, 93 
trimethyl- See p2126 wh lf (peth), 10017 
p2141 |—,2-isopropyl-. . .|C71HuN. See p2126..........|109.17]... 0.0... cee fee eee 171-271 G.908¢ |L.dO INS ale safle «|e | seteneres B20, 176 
p2142 |—,1-methyl-..... SEEN Scope l26ua ena eecs PSil2 ieee oud 2 .|114—57 0.91457 [1.48997 | i |] o|...J...].......... B20, 163 
cor 
p2143 |—,2-methyl-..... CHASER REN ehereas anena|) OE Gann qapeesacs Bacon 147-87 0.9446" |1.5035% | i | © | o]...|...]........-- B20, 170 
p2144 |—,3-methyl-..... OsEIZ Nin See Palen eect ritre [Oe V2 eayats a cere rars cava [lnteralmictisie ex MASA BU Wet otras adecure aces Se ameCun loreal ete eletevekerstore B202, 85 
B212, 767 
— |—,oxe(tetra- see Pyrrolidone 
hydro)- 
p2145 |—1-phenyl-.... . .|CioHoN. See p2126.........- 143.19|pl (sub) 62 Pay IS Anne crcl ceaeroaicn i|s|s s |peth v, B202, 83 
red in air 1408 chl s 









































a (en en aan EEE 
For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 








Mol Crystalline mp ne 
No. Name Synonyms and Formula * | form, color and gat ea 
wt. : ; Cc Cc 
specific rotation 
JY t—oe}M]|_—+— qt——_—-_— 
Pyrrole 
p2146 |—,2-phenyl....... CiwHoN. See p2126.......... 143.19/lf (al), pl (sub) |129 271-2726 
p2147 |—,1-propyl-...... CrHuN. See p2126.......... OBIT cee oe eee 145.5-6.5 
— |—,tetrahydro..... see Pyrrolidine 
p2148 |—,2,3,4,5-tetra- |Iodol, CaHIsN. See p2126... .|570.68/ye nd (al) L50diee VT lho. sees 
iodo- 
p2149 |—,2,3,4,5-tetra- |CsHisN. See p2126.......... 123.19)}f LE are as) ee Were 
methyl- 
p2150 |2-Pyrrolcarboxal- |2-Formylpyrrole. 95.10|rh pr (peth) 46-7 217-9 
dehyde NEL 114% 
U )—cxo 
p2151 |2-Pyrrolecar- 1 111.10)If (w) 192d 208d 
boxylic acid 5__wi 
ess 
4\7—co2H 
3 
p2152 |\—,4-acetyl-3,5- — |C,, His NOx. See p2151....... .|209.25| wh nd (al) 1 a eee ore 
dimethyl, ethyl 
ester 
p21521|3-Pyrrolecar- 1 TUALTO| tase se s-s\sle cleo eee era ieee aera 8 
boxylic acid uN—” 
sk J—con 
4 
p2153 |2-Pyrrolecar- CoHisNOz. See p2151........ 167.21] (al) 1255 DO etee aes 
boxylic acid, 
3,5-dimethyl-, 
ethyl ester 
p2154 |—,2,4-dimethyl-, |C,Hj;NOz. See p2152!....... .|167.21|(eth-lig or peth)|75-6 291 
ethyl ester 181-2% 
p2155 |3-Pyrrolecar- CoHisNOx. See p21521....... .|167.21/rh (al) 117-8 2907 
borylic acid, 2,5- 1305 
dimethyl-, ethyl 
ester 
p2156 |—,4,5-dimethyl-, |C,HisNOc. See p2152!........ 167.21) (dil al) 110-1 
ethyl ester 
p2156!/2,4-Pyrroledi- 5 1 MGB UUs cratevateecae vie are tallieasod s ponnee 
carboxylic acid oak 
Bosc") cons 
3 | 
p2157 |—.,3,5-dimethyl-, |CuHuNO«. See p2156!...... ./267.33/nd (dil al) O70 ate!» i saccniiee 
diethyl ester 
p2158 |—,3,5-dimethyl-, |CizHivNOu. See p2156....... 239.27}lo nd 136-7 
diethyl ester 
p2159 |—,5-formyl-3- CwHisNOs. See p2156!....... 253.26|nd $245 Wt ed eet. 
methyl-, diethyl 
ester 
p2160 |Pyrrolidine....... 1-Azacyclopentane. Tetra- WL 12 een, «cc. ote etia te een SSO =O 
hydropyrrole. Tetra- 
methylenimine. 
5 
a2 
3 
p2161 |—,1-butyl-....... CsHirN. See p2160........../127.23]......... Wohvallicsicahcs et SA 
p2162 |—,2-butyl-....... CeHuN. See p2160.......... OO) ieee 2s es Bees | oe 1154-6753 
6718 
p2163 |—,1(chloro- CeHwCINO. See p2160......./147.61].............. 44-6 1120.5 
acetyl)- 
p2164 |—,1,2-dimethyl-. .|CsHisN. See p2160...... 99.18)... 196762 
p2165 |—,2,4-dimethyl-. .|CoHisN. See p2160...... 99.18)... | 115-7753 
p2166 |—,2,5-dimethyl-. .|CoHisN. See p2160..... 99.18]... | 106-8746 
p2167 |—,1-methyl-..... CoHuN. See p2160..... 85.15}. 181-3 
— |—,oxo-...........|see Pyrrolidone 
p2168 |—,1-phenyl-...... CHEN See B2LGO lentes mrs ni 140402) os iene ieee acim eee 110-69 
— |2-Pyrrolidinecar- |see Proline 
boxylic acid 
p2169 |2-Pyrrolidone. . . .|y-Butyrolactam. 2-Oxopyr- 85.11] (peth) 24.6 250.5742 
rolidine. 13312 
5 
Ge 




















Density 


0.8520; 


0.798615 
0.82977 


0.8188. 


1.0260% 


1.1207 





2D 


1.427015 


-|1.43737 


1.43252 


10.8185) 


1.43112 


1.58032 








5 





al 


Fal (= foe Se mae 





Solubility 


other 


bz 
solvents 


ace 


.|peth s* 


.|dil ac, alki 
os 8 


CS: v 
chl v 











a eee Ref. 


eth 


B202, 238 
B20!, 44 


B202, 84 
B202, 92 


B21?, 236 


B222, 15 


B27?2, 233 


B222, 21 


B22?, 18 


B22?, 22 


B222, 20 


B22!, 525 


B222, 102 
B22?, 94 


B22?, 278 


B202, 3 


B202, 4 
B202, 65 


B202, 55 


. |B20, 102 


B202, 60 


B202, 4 


B21, 213 








For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





No. 


ae (Verte ace 


Name 


2-Pyrrolidone 
— 1,5-dimethyl-. . 


—,3,3-dimethyl-. . 


—,1-methyl-..... 


Pyrroline. ......... 


Pyruvic acid...... 
Pyruvonitrile..... 





Pyruvyaldehyde... 








VU 


see Propanal, 2-oxo-* 

see Propanoic acid, 2-oxo-* 
see Propanoic acid, 2-oxo, 
nitrile 












































Solubili 
Mol Crystalline a b hemi 
Synonyms and Formula = * | form, color and a “4 Density np ——— = ——j,_ Ref, 
* specific rotation other 
w | al |eth|/ace} bz 
solvents 
N-Methyl-y-valerolactam. MABEL G [ec aeenn nic cas ene Hetemaoee onal. DU ba eabe Wise cer realise vk cuene «© co .|B21, 239 
CeHuNoO. See p2169 
CeHuNO. See p2169.........|113.16/If (bz) 65-7 73: te Pierre (ere ar cer 5 dal Pals dello | 3 Fa (yy: 
on: OOK YS 5: ee | 17, 197- 1.026025 |1.4666% | v .|os 8 B21?, 213 
—16 202786 
Dihydropyrrole. LAE | ee aCe cre re cicietrcsan 9Q—1750 0.90977. 1.466420 | 8 | @ | @ . |B202, 67 
7——NH 





a ee a ee ee ee 


For explanations, symbols and abbreviations see beginning of table. 
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ql 


qt 


q2 


q3 


q4 


q5 


qQ6 


q7 
q8 
qo 
ql0 
qll 
ql2 


ql13 


ql4 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
























































X in Solubility 
rystalline 
I m.p. b.p. - 
Name Synonyms and Formula a form, color and 5 zs a Density np j—__________________ Ref. 
* Ispecifie rotation or lleraletiiaea kia other 
solvents 
=) a it = = oo teal op a 
Quaterphenyl rs 
69 
= 1 BOGE 1 metres cncebrts 118 COLE abl lager mon icnxncicucns i 8 MeOH 6 |B5?, 6 
0,0’-Quaterpheny o ~ chl v 
p,p'-Quater- Tetraphenyl. 306.41|pl (bz) 320 AQSBy! il eteuers oe aparece Del) wees sh ee B52, 669 
ee Re 
Quercetrin....... 448.39|pa ye nd 168.7 BEO=2- — Nonievsteutallnoee ae s'|s | 8 aa sh B31, 75 
ae (a]s7s — 73.5 
Ve (al) 
HO ° 
nen »—<) on 
p to) 
Viet! | OHH H 
OH O (ee 
Soca aaa cane 
we eG Bet OH 
to) 
Quercitin........ see Flavone, 3,3/,4’,5,7- 
pentahydroxy- 
Quercitol........ see 1,2,3,4,5-Cyclohexane- 
pentol* 
Quillaic acid..... Quillaja sapogenin. 486.70\nd (dil al) OFS TNS aie dash oa ese 92))-8) hee .|Py 8 B10?, 737 
OH 20 aa 8 
oHC 7 COM {a]p +56.1 
ND a ON 
HO— ie = 
IS 
Quinacrine, Atabrine. 508.92|yesh nd BAB=—BOd Ihtaeytead c cnz|PetAaaietyaialdtl ae oncareteie 6] ij} ij|i |/MeOHs 
dihydrochloride e 
(dl) cl 
ye 
O 2ucl.2m20 
We gy 4% 
CH30 
NHCH (CH3)— (CHz2)3N (C2Hs)2 
Quilaldic acid... .|see 2-Quinolinecarboxylic 
acid 
Quinaldine....... see Quinoline, 2-methyl- 
Quinalizarin.... .|see 9,10-Anthraquinone, 
1,2,5,8-tetrahydroxy 
Quinamine....... 312.42|pr (bz), nd 5 hE Se | eee eee | cht Ore ge ce i |v4| 8s v jligv B272, 667 ' 
X CH :CH2 {a]+116 (al) 
iss 
a eee 
CI ee 
fo) 
Quinazoline......|1,3-Benzodiazine. Benzo(a)- |130.15|/ye pl] (peth) 48.0-.5 DEM OW Sane as Pama vis . |008 V B23?2, 177 
pyrimidine. 
1 
7 Ap 
6N7\7%3 
§ 4 
—,3,4-dihydro-4- |CsHsN2O. See q6............|146.15|nd QOG=18-5 SCO MN eck oe chase 4 bist sh | gh .|B24, 143 
oxo- 
—,3,4-dihydro-2- |CiuHiNe. Seeq6............ 208.27|pl (bz) e200" | GS ikon ee alan ba .|ehl v B23, 239 
phenyl- aa v 
—,3,4-dihydro-3- |Orexin. Phenzoline. Cedra- 208.27|pl (eth-lig) 95 d TEDORF Mite mine Peis Nh vaisy: v jchl, CS: v |B232, 155 
phenyl- rine. CuHwNe. See q6 
—,3,4-dihydro-4- |CuHuNo. Seeq6............ 208/27 |pl (al) AcOBt) (166-6) Jt os saccclaccuaeen|easmaces B23, 239 
phenyl- 
—,2,4-dibydroxy-.|2,4-Quinazolinedione. 162.15|nd (w, al) BOG OLS. iim canmraacll tae Sater a rattan de] 6 | 6 _jalk s B242, 197 
CaHoN202 If (aa) 
—,2,4-dihydroxy- |CsHiNiOs. See q6.......... .|/252.14tye gr pr (aa) yf watts nm (PURSE REN (Oe meee ch KoA eon, s'| 5] 6 5 |chl 5 B241, 344 
6,8-dinitro- aa sh 
—,2,4-dioxo- 2,4-Quinazolinedione. 162.15|nd BES=E:. dealle a eck a aclmerenee alan eee Cae) . |B242, 197 
1,2,3,4-tetra- Benzoyleneurea. CsHoN2O2 
hydro- 
Quinhydrone..... Benzoquinhydrone. 218.21|red br nd 171 subl 1.4017 a haber cen shi viv .|ehl 6 BT?, 572 
O ... HO lig i 
¢ ( 
l| | 
0... HO 








For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


ne ia | a a eae a a 


No. 


ql16 


ql7 


ql18s 
ql19 


q20 


_ 


q2 


q22 


q23 


q34 








Name 


Quinic acid 
Quinic acid 


Quinicine........ 


—,oxalate(d) 


Quinidine........ 


—,hydrate 


— bisulfate 


—,hydrochloride. . . 


—,sulfate(d)....... 


—,bisulfate........ 


—,ethyl carbonate 
—,formate 


—,hydrobromide... 


—,hydrochloride.. . 


—,hydrochloride 
hydrate 

—,2-hydroxy- 
benzoate 

—,pentanoate 


—,sulfate 


—,sulfate dihydrate 





Quininic acid.... 


Quininone 


Quinoline........ 





Synonyms and Formula 


see Cyclohexanecarboxylic 
acid, 1,2,3,4-tetra- 
hydroxy-* 

Quinotoxin, CoHaN2O:..... 


(C2eH24N202)2. H2C204.9H20. . . 


CAMINO aire him skh cca 


Conquinine. 
CoHaN202.2}H20. See q17 
C2HuN202. H2804.4H20. 
See ql7 
C2H24N202.HCl.H20. See q17. 


(C20H24N202)2. H2SO4.2H20. 
See ql7 


C2H2aN202.3H2O0 


CxHuN202.H2SO4.7H20 ..... 


CrsHosN2Ox 
Quinoform. 
Cx»HuN202. HCOOH. 


C2HaN202.HBr.H20........ 


CuHaN2O2.HCL..... 0.56... 


CxHuN202.HCl.2H20....... 


Quinine salicylate. 
C2H2N202.C7He03H20. 

Quinine alerate............. 
C2H24N202.C H3(C H2)sCOOH 

2(C2H2a4N202).H2SO. 

2(C2H2402N2).H2S04.2 H20. 

see 4-Quinolinecarboxylic 
acid, 6-methoxy- 


xf Y—co—-" 
eae. 








CH :CH2 


OCH3 


see 1,4-Cyclohexanediol* 
see 9,10-Anthraquinone, 
1,4-dihydro-* 


1-Benzazine*. Benzo[b]- 
pyridine. 


my il 
TON 
0 
5 


4 


2 


4 


Ny 


3 





. |824.43 


901.03 


324.43 


369.46 


494.55 


378.97 


782.96 


378.47 


548.61 


396.49 
370.45 


423.36 


360.89 


396.92 


480.57 


(444.61 


-H20 
746.93 
782.96 


322.41 


129.16 





Crystalline 
form, color and 
specific rotation 


red ye amor 
lalp-+44.1 
(chl) 

pr (chl), nd (al) 
lalp +19.5 
(al-chl) 

If (w) [alp 


+230 (chl), 
+243.5 (al) 


(dil al) 


pr, nd, fir in sol 
(a]p +184 (chl) 


pr, nd, 
sol fir bl, 
lalp 


+212 (al) 


efflor flaky or 
micr cr pw 


[aly — 145.2 


(al) 
li efflor orh nd 


[alp +168.4 
(w) 

nd (dil al) 

nd [alp 
—144.2 (w) 

silky efflor nd 

silky efflor nd 
{a]p — 145 
(al) 

silky efflor nd 

wh 

wh 


silky nd 
silky nd 


nd, If (eth) 
[alp +76 





ca. 60 


174-5 





57 


160d 


95 


109d 


152-200 


158-60 


156-90 
183-7 
ca. 95 
235.2 


205 


108 


fr—15.9 








b.p. 
°C 


23710760 
112-415 





Density 








1.09376, 








3) 


1.625 


1.626820 











yh 


gh 
gh 





na < 












Solubility 
other 
solvents 
Vv .|ehl v 
.|chl v 
6 s |chl v 
Fe eres (peer 38 
6 
BO. eles stn Hen 6 
6.)..<}<.jebls 
8 
Oe.» AHERN 
Vv chl v 
elect letere|| core.o cece 
v .|chl s 
6 .|chl s 
alk s 
6 chl v 
& |eteelene c Chl sy, 
glycerol v 
PV dee see | ssesteteeringeares 
CN LS al [eee le Silene cas 
C) chl 6 
Vv v |chl v 
Peth i 
ey .|CS2 © 


















Ref. 


B252, 20 


B25, 39 


B23?, 414 


B23?, 414 


B252, 23 


B202, 222 








For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





ee 
: | Solubility 
Mol Crystalline m.p b.p. fH 
No. Name Synonyms and Formula Bais form, color and oC °C Density DoS SR 
specific rotation ealratileth lnealkbe ss oe 
Quinoline 
q35 |—,hydrochloride. . . |Quinoliniumchloride. MB5S08 ners eee on eee 154.5 Bie sched cence alee eee v |...| s*|...] 64 /chl, s B20?, 222 
CoH7N.HCIl. See q34 
436 |—,hydrogen sulfate |Quinolinium bisulfate. 227.15] (al, aa) GEE? WS Aine seis |(Deae orca oe oa eres 8 | st|...]...]...|aa s* B20?, 137 
CoHiN.H2SOu. See g34 
q37 |—,3-acetamido-. .|C1HioN20. See q34......... ./186.22|(w) 4 GC6=7 bee leno s +o iirsp ole erie eee Baler aceteasatl cede 6 loath] [ace eae B22, 445 
q38 |—,4-acetamido-. .|CiHioN20. See q34......... ./186.22/nd (w+1) 176 wb Michie hapestamaneen Bo, Saleh ee allate log eee B22, 445 
q39 |—,5-acetamido-. .|CiuHioN20. See q34.......... 186.22|pl (w), pr (dil |178 ahi Serie [Eee SE IUCR SEB ices onal tae teeaeet oe eee B222, 353 
al) 
q40 |—,6-acetamido-. .|Ci1HwN:0. See q34......... ./186.22|nd (w) iis Wh sro ocebool lon ernias|lonorcooext sh} s | 6}...)9|..........|B22?,355 
q41 |—,7-acetamido-. .|CuHiwN20. See q34......... .|186.22/er (w, al) ACTED Sef Wiccan steered nee ree erie ence cet BPN SPA crest) <te coll are il orale eas B221, 640 
42 |—,8-acetamido-. .|CuHiwN20. See q34......... .|186.22|nd (al) 103 py Ril the ct vee ltete niet al atari Pe ae en Dc nena B22}, 640 
q43 |—,2-amino-...... a-Quinolylamine. CoHsN2. 144.17\lf (w) 129 Wa ho BN ey cite aie Se eee v+| v4! 8s | 8s] 6 |chls B222, 350 
See q34 
q44 |—,—(stable form)..|6-Quinolylamine. CoHsN2. 144.17|pl (to), rh OF Alaa EMjirth de cnrccoa | Pee kee atl tal te C4) VA a. ec eh oy B222, 352 
See q34 bisphenoidic 
q45 |—,3-amino- CoHsN2. See q34............ 144.1 7imelior (tonwiedtSt. pissin slam ee ate sien eee OA ¥. |W lee lens ebl-y- B22?2, 352 
(unstable form) dil al) 
a46 |—,4-amino-...... B-Quinolylamine. 144.17|nd (w+1H20) |70 100 re Ilia ears aires besa s/s |...|...] 1 |chls B222, 353 
CoHsN2.H20. See g34 nd (dil al, bz) CS2 6 
q47 |—,5-amino-...... 5-Quinolylamine. CoHsN2. 144.17]ye nd (al), If {110 S10 sae lee see alee eee 6} s|s]|...| 6|MeOHs |B222,353 
See q34 (eth) 18410 
q48 |—,6-amino-...... 6-Quinolylamine. CoHsN2. 144.17|/(w+2) pr (eth) |118 (anh) |187"% sj... fee nee 6| 8s] 6]...].../NHss B222, 355 
See q34 
q49 |—,7-amino-...... 7-Quinolylamine. CoHsN2. 144.17|nd (+1w) OS: 5-04 Pert aten alinceee eral seer oe PR | as I me PE ate B22?, 355 
See q34 (anh) 
74-75.5 
(hyd) 
q50 |—,8-amino-..... . 8-Quinolylamine. CoHsN2. 144.17|pa ye nd (subl) |70 Ny (= eee (ae ee 2 Barareh eM nail > le a B222, 356 
See q34 er (al, lig) 6220-24 
q51 |—,2-amino-4- CoHsN20. See q34...........|160.18]nd (w+1), (al) 1303-4 Be eas 5 Salle aeesl| Ss een --.| 6 |...)...| 6 |AcOEt 6 /B221,653 
hydroxy- ch] 6 
alk, acs 
q52 |—,5-amino-6- CoHsN20. See q34.........../160.18!nd (w+2) 1S5in Pur dcthe tele ove ne jah} vi] 6]...] 6 ehl sd B22, 501 
hydroxy- (anhy) 
q53 |—,5-amino-8- CoHsN20. See g34........... 160.18|nd (bz) 10, Vamsi par (OP eran | herteeye PE AM, cot pen Ollie hayes B22!, 653 
hydroxy- | 
p54 |—,7-amino-8- CoHsN20. See q34..........! 160.18] pr (eth) WIZ=O44 lis Sp seas slant eee eee ones 6|s|8]...| 8 |chls B22?, 417 
hydroxy- 
g55 |—,8-amino-6- CiEtio NsONSceds4-e era, aL 74sollee eae 41 145-7 Be ena) eee sroor RS Of ids) Aves oes] Mistamexcoic Bike B222, 413 
methoxy- 
q56 |—,2-amino-4- 2-Aminolepidine. 158.21|pw (bz) 133 320 s ohei= siete aes ) ov | v |-.5) ¥ leh -v B222, 364 
methyl- CiwHwNe. See q34 aa Vv 
q57 |—,3-amino-2- 3-Aminoquinaldine. 158.21|pa ye nd (al), /160-0.5 |2787 dd j........)........ Pv 8 ise ¥ fehl y B222, 395 
methyl- CiHiwNe. See q34 pr (eth) 19816 | 
q58 |—,4-amino-2- 4-Aminoquinaldine. 158.21|nd (bz-lig) 164 Bosh DP) Ulisver ace eee 8) Vv] Vv] vi] va jlig 6 B22?, 359 
methyl- CiHiwNe. See q34 
q59 |—,5-amino-2- 5-Aminoquinaldine. 158.21/brsh If or nd 107-8) “Le Ae. .e oe ofa 4 ideal is: geranceereietl SPAN Ge cee Hise We B222, 360 
methyl- CiHiwNe. See q34 (w+1) (anh) 
q60 |—,5-amino-8- CioHioNe2. See q34........... 158:2liveshvnd (wior (148 hn c, sews dine wcacs See eee rol be! (Aes ks Ge festa Ins ae caseccte- B22, 456 
methyl- dil al) 
q61 |—,6-amino-2- 6-Aminoquinaldine. 158.21)br (w or dil al) |187.5 =|... ..... Re eres (Farce ans ln aoct (sae (cacuct (ik) (Merete tts B222, 361 
methyl- CiwHiwN2. See q34 
q62 |—,6-amino-4- 6-Aminolepidine. 158.21)nd (w) 169-700 Slee Fated || sent e Seep een Ie dt (i al sey (Phot EE Ps ley B22, 455 
methyl- CwHwNe. See q34 acs 
963 |—,7-amino-2- 7-Aminoquinaldine. 158.21)nd (w) 14S) 0 Serene; A repcesicligtenellierc ete cecerall UN ats ene ees Htaee lene] eee ee B222, 363 
methyl- CiHwNz. See q34 
q64 |—,7-amino-8- CioHiN2. See q34 158.21}pr (dil al) 128 304 rus NO AT ela wrote aera Boll Rea WPT aNd i Some B22, 456 
methyl- 
q65 |—,8-amino-2- 8-Aminoquinaldine. 158.21|pr (lig) BG Wal saaissce leaha melo eke Bl Wad Weel sca] ana ara seca Se 
methyl- CywHwNe. See q34 
q65! |—,8-amino-6- CioHwNe. See q34...........}158.21}nd 62-4 sub esa bs A oe Boi) Wale alee aie loos: & B222, 365 
methyl- 
— |—,5-benzamido- _|see Analgen 
8-ethoxy- 
q66 |—,2-bromo-......|CoHsBrN. See q34....... ..|208.06|/nd (al) ABMO OTHE BR ce fre REET er ee ey esi) vee peed ibe pte es, B20, 362 
967 |—,3-bromo-......|CyHsBrN. See q34...........|208.06]............../12-8 BV4=G, sk Boas unllioreaane eps iene St xte-o aca e eR B20, 363 
q68 |—,4-bromo-...... COHEBYNG ScegBSe eit wes: HBOROB ln chk cen oneiet 29-30 270d Sense eee Sele valet all ere ello HBO: Vv: B20, 364 
q69 |—,5-bromo-......|CoHeBrN. See q34........... 208.06|nd 48 280756 RTA arte ars een. Soraiiccrenl terete! esstll- fave ONS B202, 235 
q70 |—,6-bromo-...... CyHeBrNn See GBS. ccc nena ZOGLOGl ea. ect cee et 24 12 eet Aes FAC Reco Pars bie foal ic —S) k3  (Oen| f O) B202, 238 
q71 |—,7-bromo-......|CyHsBrN. See q34........... 208.06|nd 34 290 Se avencicaay (eacie nirera etscalfistaie;| omarelf crea) ores 1 RO ces B20, 365 
q72 |—,8-bromo-...... CoHSBEN 8 6e:G84 assy raxe ster! DOB OG | eee teen eal | eee SOG—10 6a amie pele eee oA] aN Hl brat ererelcnes BOTS. B202, 235 
165-618 
q73 |—,3-bromo-2- 68-Bromocarbostyril. 224.06|pr (al) 253 SU ek alll ete aetnone | rota eee atti We ostar eld eterel EW hal iceatentctes cee ae B21, 80 
hydroxy- _| CoHeBrNO. See q34 















































For explanations, symbols and abbreviations see beginning of table. 
C-530 


No. Name 





Quinoline 

q74 |—,4-bromo-2- 
hydroxy- 

q75 |—,5-bromo-2- 
hydroxy- 

q76 |—,5-bromo-6- 
hydroxy- 

q77 |—,5-bromo-8- 
hydroxy- 

q78 |—,6-bromo-2- 
hydroxy- 

q79 |—,7-bromo-2- 
hydroxy- 

q80 |—,8-bromo-5- 
hydroxy- 

q81 |—,2-chloro-...... 

q82 |—,3-chloro-...... 

q83 |\—,4-chloro-...... 

q84 |—,5-chloro-...... 

q85 |—,6-chloro-...... 

q86 |—,7-chloro-...... 

q87 |—,8-chloro-..... . 

q88 |—,7-chloro-4- 
hydroxy- 

q89 |—,5-chloro-8- 
hydroxy-7-iodo- 

q90 |—,2-chloro-4- 
methyl- 

q91 |—,2-chloro-6- 
methyl- 

q92 |—,2-chloro-8- 
methyl- 

q93 |—,3-chloro-2- 
methyl- 

q94 |—,3-chloro-4- 
methyl- 

q95 |—,3-chloro-6- 
methyl- 

q96 |—,4-chloro-2- 
methyl- 

q97 |—,6-chloro-2- 
methyl- 

q98 |—,6-chloro-4- 
methyl- 

q99 |—,7-chloro-2- 
methyl- 

q100 |—,8-chloro-5- 
methyl- 

q101 |—,8(chloro- 
methyl)- 

q102 |—,decahydro-(cis) 

q103 |—,—(trans, d)..... 

q104 |—,—(trans, dl)..... 

q105 |—,—(trans, l)......- 

q106 |—,5,7-dibromo-8- 
hydroxy- 

q107 |—,6,8-dibromo-2- 
hydroxy- 

q108 |—,2,3-dichloro-.. 

q109 |—,2,4-dichloro-.. 

g110 |—,2,6-dichloro-.. 

qlll |—,2,7-dichloro-.. 





ql12 |—,3,4-dichloro-.. 
q113 |—,4,5-dichloro- . . 
ql1l14 |—,4,6-dichloro-.. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


neers foe | Ts. |) | lk, 


Synonyms and Formula 


y-Bromocarbostyril. 
CoHsBrNO. See q34 

5-Bromocarbostyril. 
CoHsBrNO. See q34 


CoHeBrNO. See q34......... 
CoHsBrNO. See q34...... 


CoHsBrNO. See q34...... 


7-Bromocarbostyril. 
CoHsBrNO. See q34 


CoHsBrNO. See q34.,.... 


CsHeClN. 
CoHeClN. 
CoHsClN. 
CoHeCIN. 
CoHeCIN. 
CsHeCIN. 


CoHsCIN. 


CoHsClINO. See q34..... 


2-Chlorolepidine. 
CiHsCIN. See q34 


CioHsCIN. See q34....... 


CioHsCIN. See g34....... 


3-Chloroquinaldine. 
CioHsClN. See q34 

3-Chlorolepidine. 
CiHsCIN. See 34 


CiwHsCIN. See q34....... 


4-Chloroquinaldine. 
CiHsGIN. See q34 
5-Chloroquinaldine. 
CiwHsCIN. See q34 
6-Chlorolepidine. 
CioHsClN. See q34 
7-Chloroquinaldine. 
CioHsClN. See q34 


CiHsCIN. See q34....... 


CioHsCIN. See q34.......... 


CoHuiN. See q34......... 


CoHuiN. See q34......... 
CoHurN. See q34......... 


CoHuiN. See q34......... 
CoHsBroNO. See q34........ 


6,8-Dibromocarbostyril. 


CsHsBroNO. See q34 
CoHsChN. 
CoHsChN. 
CoHsClhN. 
CoHsChN. 


CoHsChN. 





CoHsChN. 
CoHsChN. 


Po) EL [oo Pere neues 


See: Go4e ois acts ss 
Meedss is 


See'q34.......: 
WEE QOS iis icf ce 


Nesiqsac een... 
CsHeCINO. See q34...... 


S&q3400 2 has 





Mol. 


wt. 


224.06 


224.06 


224.06 


224.06 


224.06 


224.06 


224.06 


163.60 


163.60 
163.60 


163.60 
163.60 


163.60 


163.60 
179.61 


305.50 


177.64 


177.64 


177.64 


177.64 


177.64 


177.64 


177.64 


177.64 


177.64 


177.64 


177.64 


177.64 


139.24 


139.24 


139.24 


139.24 
302.96 


302.96 
198.05 


198.05 
198.05 


. 198.05 


198.05 
198.05 
198.05 























rystalline Solubility 
form, color and vestlte bp. Densi 
au Ye °C ensity ny +— Ref. 
specific rotation other 
w | al Jeth| ace] bz 
solvents 
+ aes se | — he —— 
nd (al) 266-7 WGN bk s AS Pea eas wlohe NWP es cel sei liciia ail Megha tales oe RAE ose: 
nd (al) BOO! dis SaroMMA Ee ica tare «ley peace cor llega eet ta BSL SO 
nd (al) URL ESE Ii ey ct ROR eR jv}. ..J...|.../dilae 6  |B211, 221 
nd (al), nd or If/124 SUD RMR isooe cca panes vA} yA]. .J...] v lehl v B21), 222 
(sub) 

ye nd (al) DOO Got ck Paoli Mene eel ew care aid viv] s .|chl 8 B21, 80 

ac 8 

alk s 
nd (aa), pl (al) |288 BUD Meee deces oy ke errors -|vi log .|ehl 8 B21, 80 
nd YOOd. © Ap tre ON ea .ar same erro Mi .|B21, 85 
5 oa EN PD ye 37-8 275751 1.24647 |1.6259% | i | s/s s fligs B202, 233 
hy ea ee | Sirens PG ey (aN es, xr rere (oame pcre Bi (oieen fear esses ss |/B202, 234 
Ree tec eis on eee 34 26174 1.251 Pre css) Calas w ES) dil HCl s |B202, 234 

13015 
(al). 45 QO meme Olner, ae ss |e sh -|B20, 360 
pr (eth) 41 DETOUR ale ail eerel| secant] ferstatt eheral| eltes| heater B202, 234 
nd or pr 31-2 267-8 A258 a4) ent ee diviv v |chl v B202, 234 
ones fr.—20  |288 WERE I coon cal || ae || a7 v |chl v B202, 234 
eats archaea eravene 276-80 mae sstseesahss)| ieuststi tee Rell foiecte si cee oa aisles arate | Gaby 
2572 

ye br nd THB eee errand lees cerca: EVP" Vaneitell otter | acoeg| SVEN ZS B212, 58 
nd (dil al) 59 296. (te Mladen cece CN i ga chl v B202, 245 
nd (dil al) TG pil hecctee ree ile caste Atle eset La Pan! Sic v |chl v B201, 151 
nd (eth) 61 DITA | Ms en cmntllinarntese Ol ell Si v |chl v B201, 152 
nd (dil al) 1. evr fag IP Sey yee See | ec eye re | erties Vi VE iste = |e cain ierehecer ats B20, 392 
nd (dil al) Somme ereeetcreeces |e berrea tom lene ike 8 HCl v B201, 150 
Da (GH MeORDWSB25 Neck ake leeches a sats. Woe ene Me MeOH s_|B202, 246 
nd (+1w) AZ (tw) i|200—70) an lkctarnrcn | |etin asters Oo lava av. v |chl v B20?, 241 

CS: v 
or md\(@ll al) 108-6) iciiec hk ckotacds ncaa new any 18 | Iel ba Hees] oust eae oles B202, 242 
SO Tae han ee 71-2 wearer Vv -|008 V B202, 245 
nd (eth) (lig) |77-8 S705 seriall ch ch vances ees cau cteess sh|...|.../lig s* B20?, 242 
nd (w) Ai RIEL cre Bye |e ae, Ee oa rae s*| v |v Vole arscmussera= B20?, 246 
So -ermt (pati S68 | eles cwce eerlanctewa ly a ca a 8 peth s* B20, 402 
A SR alt —40 205-67 0.94267 |1.4926% | 6| 8 | 8 .|B202, 73 

9020 
lalp+4.8 (al) 75 200=202 eley erent eee a (Hach oly eget oe pak 
OM in 48 203785 O:G021y |b Hee Stal eval eV eT eee Oat to et 
fa] —4.5 (al) |74-5 DOO 20 Bre [hd o sca-k «ells ci carcie abel eRe | osteo [ey ll IRR Steak | eect 
nd (al) 196 SUDA gets csraun ell Shas a ogi Peles alias WhO: Sia Revarnivetetete B212, 58 
nd DSO ow ace tis Res enon von tll RO ses SB Mas efecl peiraie) | feorea| eere men ererares eee B21, 80 
(dil al) LO4— 5h mere cde eelltehernr coral liay siete Me [hcl ili@aches an allie Lyeyal 
nd (dil al) 67-8 OTOP Ullah escen|lin eee ee referees s |chls B202, 234 
nd (eth) 161-57 aclaee doysrmee ye |tehs cic sci leg Mogeccone ve] B |B fee e [ee sfees ee ences B20, 361 
nd (al) 120 Tey ayaeial Glee ea Spots 4 (eae a 6|s|]s . |B202, 234 
(98-9) 1002 

in bite Rhee 69-70 bh eb at te PNT Sie catccs tell lhucoe cuener’ Se oS 
een Miraiachewaeeie Wn Uses sie oaeottns Hee eee les ogee igemee oor o.e ae pierleny routed ere nseares = 
Paste vache asec laters 104 ear rod | | Meterecnsscnel  eaeun eres GO Sa air oun cee 





























a ee ee ee ee EE ee ee eee ee ee 
For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





q123 

















Mol Crystalline oe be ; Solan, | 
Name Synonyms and Formula a | form, color and oC oC Density np T Ref. 
* Ispecific rotation other 
w | al jeth/ace} bz 
solvents 
all L | Sil IL 
Quinoline 
—,4,7-dichloro- . .|CoHsChN. See q34.......... 198.05] (MeOH) B64 7.4. TRA BON e in noon sills nue eee rel lene ten tetera f orrercai| fer =) a7 etceriet] ttepeNetN emeWyetea tence Seta 
—,4,8-dichloro- . .|CoHsChN. See q34.......... NOB O5l st eae aie ee BDH Weis cst Sui alice cone alc See pe fe) A UO VPA sr cs | ERR 
—,5,6-dichloro- . .|CsHsChN. See q34.......... 198.05|nd (al) BB) @ Mie Sea creck. Se ARS peth v B20, 361 
—,5,7-dichloro- . .|CoHsChN. See q34.......... 198.05/nd (al) VIGH7>  Wadacuteetaalls Fao veon alee mene AA el Aa (Ee Pan on B20, 362 
—,5,8-dichloro- . .|CsHsClhN. See q34.......... 198.05/nd (al), pl (eth)|97-8 mi PAELA co: sll nae See |. coe ee 
—,6,8-dichloro- . .|CoHsChN. See q34.......... 198.05|nd (al) i( ee Sa | ieee Ree eS) | ee BP Oe lgcalk acl eee B202, 234 
—,7,8-dichloro- ..|CsHsChN. See q34.......... 198.05|nd BHuBP ae Ups Ati roel aks act, cane lee BOWESL IE. ..2 1s So eee Ae ee 
—,5,7-dichloro-8- |CyHsClaNO. See q34.........|214.05/nd (al) TTO=SE WIR R AG Shoes tae ts wee Vv O44 a lec B212, 58 
hydroxy 
—,8(3-diethyl- see Antimalarine 
amino-propyl- 
amino)6- 
methoxy 
—,1,2-dihydro-1l- |N-Methyl-2(1)-quinolone. 159.19|nd (lig) 74 BS 24Ie YP a acne) eee 56/8 s | v |chls B21), 297 
methyl-2-oxo- N-Methylearbostyril. 
N-Methyl-o-aminocinnamic 
acid lactam. CioH»NO. 
See q34 | 
—,5,7-diiodo-8- Diodoguin. 396.96/yesh nd PA nn || Peed bos! eA es RE Pies fi 6 ./ehl 6 B212, 58 
hydroxy- CoHsI2NO. See q34 
—,5,8-diiodo-6- |CoHsI2NO. See q34.......... 396.96|pa ye 101° _ nae RIE cata ce i| 6] 6 6 |chl 6, alk s/B212, 54 
hydroxy- 
—,2,3-dimethyl- .|CuHuN. See q34............]157.22/ye rh 68-9 261729 UPR Ys ea ee ae i 6/8 lig s B20, 406 
—,2,4-dimethyl- ./|CuHuN. See q34............{157.22]........... 000/00. 00000 264-578 = =|1.06116 | advil yv FRE Ce teeysmhs B20, 407 
—,2,6-dimethyl- .|CuHuN. See q34............ 157.22|rh pr 60 Z6G=T ie Nt ek ares ee | 6 | 6 Ty eee es A - B20, 408 
—,2,8-dimethyl- . |o-Toluquinaldine. 157222 | ae eter ne 23.2-3.6 |255.37  |1.0349% |1.602020 | 3 | 8 | s ee B201, 154 
CuHuN. See q34 103-45 | 
—,3,4-dimethyl- ./CyHuN. See q34............ WS7-22\05 secretes fre 73-4 LOOT Ore teree cage ee oe 5H |i og ice .|B20, 410 
—,5,8-dimethyl- .|CyHnN. See q34............ 157.22ind 4-5 265736 LOCO, Oh xn nee rs =O Una a ere ns) Re Sear B20, 411 
—,6,8-dimethyl- .|6-Cystisolidide. 157221 ne ile ey 268-97 |1.0674 |... s/s]s .|B20, 411 
CuHuN. See q34 133-44 
—,6(dimethyl- 6(Dimethylamino)quinaldine. |186.26]ye pr (aa) 101 C1 Pe er ae sek eee viv vy pethi B222, 361 
amino)-2- CrHuNe. See q34 
methyl- 
—,2,3-dimethyl- |CyHuNO. See q34.......... 173.22|pr (w+1) 319-200 |e eee gh | oh lig 3 B21, 68 
4-hydroxy- 
—,2,4-dimethyl- |CyHuNoO. See q34.......... 173.22|pr or pl (al) ye a ce ee i|jv]é]vlfi lacs B212, 68 
6-hydroxy- | alks 
—,2,4-dimethyl- |CyHuNO. See q34.......... 173.22| (al) PISS silks ar, votastd lect aon hee 8 [coe een B21, 116 
7-hydroxy- 
—,2,4-dimethyl- |CyHuNoO. See q34.......... 173.22|pr (eth) 65 DSi | Bist rae i|v|vl|v]v |peth 6 B21, 116 
8-hydroxy- | chl v 
—,2,6-dimethyl- |CyHuNO. See q34.......... 173.22|nd (w+1) BIG—8O. MRR cca a Apap SuletS ile oe paeus B21, 68 
4-hydroxy- 
—,2,8-dimethyl- [Cy HuNoO. See q34.......... 173.22|]f or pl (w+1) {260-1 =|......... é6iv] 6 5 |chl 6 B21, 116 
4-hydroxy- dil ac v 
alk v 
—/4,6-dimethyl- |CyHuNO. See q34.......... 173.22|pr (al) 249-50 |..... i |s| 6 6 |chl 6 B312, 225 
2-hydroxy- alk 8 
dil ac 6 
—4,1-dimethyl- |CyHuNO. See q34.......... 173.22] (aa) 2205 Pile cane mantel sahveituets i yval...j..... lak s B21, 225 
2-hydroxy- aa vi 
— 4,8-dimethyl- |C,HuNO. See q34... .|173.22|pl (aa) 217-8) Wha eannee als _|B211, 225 
2-hydroxy- 
—,6,8-dimethyl- |CyHuNO. See q34.......... 173.22!nd (al) 2OTSo Mie, san eeaheeme ate 8 .|dil aci B21, 225 | 
2-hydroxy- 
—,6,8-dimethyl- |CyHuNO. See q34......... .|173.22]/pl (chl) 197-8 BUD 8 oe ville asic 5 6 |chl 5 B21, 117 
5-hydroxy- | acs 
—,3-ethyl-2- 3-Ethylcarbostyril. 173.22] (dil HCI) 168: ilvec aaa -|B21, 115 
hydroxy- CuHuNo. See q34 
—,2-hydrazino-. .|CyH»Ns. See q34........... . {159.20} (bz) 142A) pial, Mer mlbits cx ors aul) valine ...|lig 6 B221, 690 
— 5-hydrazino-. .|CyHoNs. See q34........... .|159.20]ye nd (w) rE eS Tee | eae Site se ee nN sh| vi... 3 |peth i B22, 565 
— 2-hydroxy-..../o-Aminocinnamic acid lactam.|145.15|pr (al dil al 199-200) s[ sub eee cs chal 9 ee ee 6|/s|s dil HCl s |B212, 51 
Carbostyril. 2-Quinolinol. +1w), nd (anh) 
2(1) Quinolone CyHiNO. (sub) 
See q34 
— ,3-hydroxy-. . . ./3-Quinolinol. 145.15) (to or dil al) LOS: | DAtra cnletas csncer aie Rees i|s|s .| v4 Ichl s B212, 52 
CoHiNO. See q34 
—,4-hydroxy-. .../Kynorine. 4-Quinolinol. 145.15|nd (w+3) PIU TEN ANY oth aaaynnt uate ea na vil val 6 Ouleae se Ne B2l, 52 
4(1) Quinolone. 100 
CoHiNO. See q34 (hyd) 
—,5-hydroxy-. . . .|5-Quinolinol. 145.15|nd (al) 224 £1 i ane LORE Serta IR Si vy] 6 8’ |chl 84 B21, 84 
- CoHiNO. See q34 ligi 














For explanations, symbols and abbreviations see beginning of table. 






































PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 



































Ref. 


B21, 85 


B21, 91 


B21, 91 


.|B212, 56 


B21, 107 
B21?2, 65 
B21), 224 


B21, 59 





B21, 
B21, 111 


B21, 405 


.|B212, 84 


B20, 370 
B20, 370 
B20!, 141 


.|B20, 370 


B201, 141 
B21, 53 


B21, 85 
B212, 53 
B21}, 222 
B21', 219 
B21, 82 
B21, 90 
B2l2, 54 


B21, 98 


Crystalline Solubility 
Name Synonyms and Formula Mol form, color and wR: bp. Densit 
wt. a. : cre °C y zD ning) 
specific rotation i b other 
| Alli, pial solvents 
=I! a | | a——— 
Quinoline 
—,6-hydroxy-.. . .|6-Quinolinol. 145.15}pr (al or eth) 193 BOD ta) CUBE ie Nodes bl 6 | 6 5 |chl 6 
CoHiNO. See q34 acs 
alk s 
—,T-hydroxy-. . . ./7-Quinolinol. 145.15|pr (al), nd BOS -40 5 SMS. Bien. cure lisoxeraenvan él v .jalk s 
CoHiNO. See q34 (dil al-eth) 
—,8-hydroxy-. . . .|8-Quinolinol. 145.15|pr (al) 75-6 Pi a ial IR ee Ren CRO eG Dy: .| v4 Ichl vA 
CoHiNO. See q34 
—,— sulfate.......!Chinosol. 388.40| ye pw TOS | literate meee, fos cll l ists pecholatore (dis|| Chl oo! 
2(CoH7NO).H2SOu 
—,— sulfate 2(CsH7NO).H2SO4.H20 . . ... .|406.42/ye pr ZOHO a all ges e'e orl ote iscsi s ore oeey v | 5 
monohydrate 
3-hydroxy-3- 3-Methylearbostyril. 159.18}yesh nd (dil al |234—-5 PTS 2s Wp aeeer ect all chet ectarore 8 Oilocaliciawtestanees 
methyl- CwHsNO. See q34 or ace) 
—,2-hydroxy-4- /2(1)Lepidone. 159.18)nd (w) 245 71011 en eae allie rarer shi} vA] 6 5 |ch] é 
methyl- CwHsNO. See q34 lig 6 
—,2-hydroxy-6- —_ |6-Methylearbostyril. 159.18|nd (al) 7 I MISS BE arr Rey eae RA eect ly cien o oel le-cttl (acl nae 008 8 
methyl- CiHeNO. See q34 
—,—(high m.p.) .. .|CiuHsNO. See q34.........../159.18]nd (aq ace) 260 eae Arcata lee creas earn 5 |v'| 8] v*! 6 lig 6 
—,3-hydroxy-2- |3-Hydroxyquinaldine. 159.18)/nd (al) BUS=6 Silents walter ac eres fal ig Sat dae al eet Pre chl s 
methyl-(lowm.p.)| CioHsNO. See q34 
—,4-hydroxy-2-  /4-Hydroxyquinaldine. N5OITS Mek Savane 230-1 BOO a alse ces fare neces vases vAl vy | 6 Bu lactate ee 
methyl- CioHsNO. See q34 
—,5-hydroxy-2- /5-Hydroxyquinaldine. 159.18)lf (al) Dy Ee el oes eats Al ML ert een Seal Soha Va [eee ees alk 8 
methyl- CiwHeNO. See q34 Na2CO3 i 
—,5-hydroxy-6- [CiwHsNO. See q34.........../159.18]nd (al or sub) {230 SUD SLM) alesh. caved lito acess BPN yeu | casas, |emeell ecg 008 Vv 
methyl- 
—,5-hydroxy-8- |CwHsNO. See q34...........|159.18]nd (dil al or 262-3 UL tvaeg ra liek AE martial le Parte ieee NaOH s/ 
methyl- sub) chl 6 
—,6-hydroxy-2- /6-Hydroxyquinaldine. 159.18] (w) 213 SO4—570) 116659) Wien cies 6|/viv acs 
methyl- CwHeNO. See q34 186% alk s 
—,6-hydroxy-4- |6-Hydroxylepidine. 15O51SinduCwioridileal) 1216-6. Mit ca caate alle wie leres ser steven |v v chl v 
methyl- CiHsNO. See q34 
—,6-hydroxy-8- |CwHsNO. See q34.......... .|159.18)nd O71 aa aN [avr Soe ae: ee Pe (Leeper ell teeta Ml cca oases 
methyl- : 
—,T-hydroxy-6- |CioHsNO. See q34...........|159.18}nd (al) 244 PAL Pia | Reeeeepeliee oeten a Mee) Alister celine din Jits Salito 
methyl- 210u 
sub 
—,8-hydroxy-2- |8-Hydroxyquinaldine. 159.18|pr (al) 74-5 PAs Acco) MNINR| (Set Spire a |e nee Fae 5 Se iS al (el oF [ess 
methyl- CwHsNO. See q34 sub 100 
—,8-hydroxy-4- |8Hydroxylepidine. 159.18/nd (lig) 14 ee eee PS AIR. (as. cialis yetavcecnere sh | s4|...| v | v jac, alk v 
methyl- CwHsNO. See q34 chl v 
—,8-hydroxy-5- | CiHsNO. See q34...........|159.18}nd (dil al) DSA ee ein ac poisattasll cat aie eee i _jac, alk s 
methyl- 
—,8-hydroxy-6- /|CiHsNO. See q34...........|159.18/nd (chl or bz) |95-6 sa eet OBE sco ctalekoatteate bilv _jalk s* 
methyl- 
—,8-hydroxy-7- |CiHsNO. See q34...........|159.18/nd (dil al) 72-4 TCH} Tad ed Seer (Peeeeneec ill uel bile OAS IIIA Seal cell oscatdes 
methyl- 
—,8-hydroxy-5- |CsHsN202. See q34.......... 174.16|nd D4 5d  Wwillshic amen: tal leer eauge a |emeneraes i 6 8 |chl 6 
nitroso- 
—,4-hydroxy-2- |CisHuNO. See q34.......... 221.26|pl or pr BAe Westen chose ten tarrielllnsiste erat 5 | oF 
phenyl- 
—,2-iodo-........ CoHeIN. See q34............ 255.07|\nd (dil al) BPO das Ui | fete ad creed bree rctnls ly races ers Yi ee al lose 008 8 
—,4-iodo-........ CoHeIN. See q34............ 255.07|nd or pr SUD LOO! le mee ete lotieat are vome ee Ya lc 2a leah ae kf 2a eel PRs 
—,5-iodo-........ CoHeIN. See q34............ 255.07\nd (al or eth)  |sub 1012). 05 one alc cee co ollie ce ee ees STB lariat alesse ake hectic tk 
—,6-iodo-........ CoHeIN. See q34............|255.07|lf (w), nd (sub) /91 pubs We Sab ost tes |ea lenses shiviv ale 
,8-iodo-........ CoHeIN. See q34............ 255.07|nd (al) BM aellil (erateiacl ational hehe Arh eted ieee chs eae en cal Vo (See 
—,4-methoxy-....|CiHoNO. See q34...........|159.18}. 2.6... 6- 602 e- 41 DP is [ae omits |aeen en oe i|s|s galt eeonee 
16720 
—,5-methoxy-....|CiHsNO. See q34.........../159.18). 6... eee fee eee D75die es Woke scarcer SEillenal cael ben eaneeaond. 
—,6-methoxy-. ...|CioHsNO. See q34.......... .|159.18}hyg If 26.5 304-5d7 |1.1542% |........ s|s dil HCl s 
15312 
—,8-methorxy-....|CioHsNO. See q34...........|159.18]/nd (peth) 49-50 Pi) I Re eR eon s | 8 s |peth s 
16414 
—,2-methoxy-6- [CioHsN2O:. See q34........-.|204.19]nd (dil aa, bz |189-90) |........-J...se eee feee ee ees 6| 5/8 s |con sulf v 
nitro- or sub) chl s 
—,2-methoxy-8- |CioHsN203. See q34..........|204.19}nd (dil al) 1 4B eee sor carci gean cal (fears tat spe |rseneretate Vv Vill gue etecarcertat 
nitro- 
—,6-methoxy-5- |CioHsN2Os. See q34......... .|204.19} (al) I Ee wl ain Setar (los woneeata ta lenocay oldie BE Negvetssow eats ecw cera es 
nitro- 
—,6-methoxy-8- |CioHsN203. See q34......... .|204.19]yesh nd EOSOD, To, SERN atch sutetick sn walgan .|chl s, 
nitro- MeOH 6 
—,8-methoxy-5- |CioHsN203. See q34.......... 204.19) (al) BUG ieee tit aare.ostedleteeatrteet AN ya ledaell its, . [leceal ahareeaa tes < 
nitro- 











For explanations, symbols and abbreviations see beginning of table. 
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ql192 


q193 


ql94 


ql195 


q196 
ql97 
q198 


q199 


q200 
q201 
q202 
q203 


q204 





q205 
q206 
q207 


q208 


q209 


q210 
q210! 


q211 
q212 


q213 





q214 


q216 


q217 


q218 
q219 
q220 





q221 


q222 
q223 


— ,4-methyl- 


Quinoline 

—,6-methoxy- 
1,2,3,4-tetra- 
hydro- 


—,2-methyl- 


—,3-methyl- 


—,5-methyl- 


—,6-methyl-..... 


—,7-methyl 


—,8-methyl- 


—,2-methyl-5- 
nitro- 
—,2-methyl-6- 
nitro- 
—,2-methyl-8- 
nitro- 
—,4-methyl-3- 
nitro- 
—,4-methyI-8- 
nitro- 
—,6-methyl-5- 
nitro- 
—,6-methyl-8- 
nitro- 
—,8-methyl-5- 
nitro- 
—,8-methyl-6- 
nitro- 


—,l-methyl- 
1,2,3,4-tetra- 
hydro- 


—,4-nitro-, oxide . 


—,5-nitro- 


—,6-nitro-...... 


—,7-nitro- 


—,1,2-oxo-1,2,3,4- 


tetrahydro- 
(high m.p.) 


—,—(low m.p.)... 


—,2-phenyl- 


—,3-phenyl-..... 


—,5-phenyl- 


—,6-phenyl-. .... 


—,8-phenyl-..... 


—,1,2,3,4-tetra- 
hydro- 








PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Thalline. 
CiHisNO. See q34 


Quinaldine. 
CioHoN. See q34 


CioHoN. See q34 


Lepidine. 
CioHoN. See q34 


CioHoN. See q34............ 
CioHeN. See q34............ 


CiwHoN. See q34 


CiwHoN. See q34 


5-Nitroquinaldine. 
CiHsN202. See q34 
6-Nitroquinaldine. 
CiwHsN202. See q34 
8-Nitroquinaldine. 
CiHeN202 See q34 
3-Nitrolepidine. 
CiHsN202. See q34 
8-Nitrolepidine. 
CiHsN2O2. See q34 
CiwHsN2O2. See q34.......... 


CioHsN2O2. See q34.......... 
CywHsN2O2. See q34....... 


CiHsN2O2. See q34.......... 


Kairoline. 


CwHisN. See q34 


CoHsN202. See q34 


NO? 


oO 


{ 
0 


CoHoN202. See q34 
CoHeN202. See q34 


CoHeN202. See q34 


CoHoN202. See q34.......... 
3(2-Aminophenyl) propionic 
acid lactam. 
Hydrocarbostyril. 
CoHoNO. See q34 
Hydroisocarbostyril. 
CoHoNO. See q34 
CuBiNs S6eq84ic.cc. even. 
CuHuN. See q34............ 
CHiN 866 G84 ccccccvsan 


CirHuN. Se6q84..........5. 


CHANT SE G84): ico. cas ce 
CoHuN. See q34 



























































; S. ili 
Mol Crystalline b olubiliey. 
form, color and rent Nee Density ier 
yA specific rotation other 
w | al jeth|ace] bz 
solvents 
eT sel EG See ise SS eel 
163.21}pr 42-3 DSBs) Eh atenne 1.57185 | s+ | v | v Vv .|B21, 61 
IVER bectee aemeeeie —2, —1 |246.5%  |1.0585¢ |1.6126" | 5 | 5 | s _|chl s B202, 238 
1180 
143.18}pr 10-4 259.6760 1.06734 1.6171 6 .|B20, 394 
143.18|red br 9-10 264.2760 1.0868, E.G2ZOG® |, Gi i1) 200: he Ps Ee NS, wcll aoa a etetegegn B202, 244 
NAB LS ees hestiiveense shay eke 19 262.770 1.08327 1.621920 6 | wo] © . |B202, 246 
148218 |e tee G7 ca. —22 [258.67 1.06547 |1.6157% | 6| 8 | 8 |...|...|-.-------- B20, 397 
143.18}ye 39 257.670 1.06097 1.614003 6 Bole Siem leche os B202, 246 
MS LTS. ates anceemelltetevere ss 247.870 1.07194 1.61642 Fs Pc fi 3 Se gel [eos neler B202, 247 
1434 
188.18)nd (dil al) BBs Mn Aaevakeevatallites Sy oiceeve ate cr ens rareiete O Neo ¥a | 18 Ne teval| arate cootecoraeeon B202, 243 
188.18]ye nd (w) GBA fehente thee cferetnictale, silletes Greene skis] i dil HCl v |B202, 243 
168. 18iyeehond (dil alyyisy— eee nl ec erode wees oe 6lviv WA chet B202, 244 
188.18]pr (w) 11S. Use teen ee eee BP ig tee sAno ere ee B202, 245 
188.18|lf (abs al) 226-7 tanec cence sc csv oe eee sh .|B20, 397 
188.18]pa ye nd (al) VIG eee eee te eat eee ee i|s . 008 V B20!, 151 
188.18/pa ye nd (w) 1.7 SM (Se mach CoRR lchekbemmnrc ote acre shiv .|008 V B20, 400 
|\188.18iparyernd (ali 93> ET Pee lec es ncn one ee 8 .|008 V B20, 403 
188.18} (al) iY 5° SM Sorponere- cesar ether oo bliv . |B20, 403 
N47 22 lhe naton on oA AER ee 247-507 |1.022% |1.58022 vl . |B202, 174 
174.16|nd (dil al) 10-7 fon een | (AEA he a RC VP al gs 8 dial eae eedane B202, 235 
190.16/ye nd WS enka BA's sell acess einvace alfevelopem ered otal tee ase Tem eect ie carl ae eae Se C50, 
13925 
174.16|nd (w or al) 72 [cid igen i | ta AR ee | 5 Sen St BRS BAS ey e..cil dbs aie ae elec B202, 235 
174.16]ye pl (HCl-aa), |131 Cr a Regt |e A s/s] 6 v |dilacs B202, 235 
nd (w or dil al) 153-4 lig 6 
174.16|nd (w or al), Oe 8 We ccks Sereda ere hiciipeceerderere sh | s/ 8 chl s B20, 372 
pl (sub) 
174.16}mon pr (al) SO-O0.° lk.de. thoclaerae ae seeamh aie 6isi]s8 s |dilacs B20, 273 
2 
147.17}pr (al or eth) 163-4 ESE Fe ers cretahsi| Area wie coors Ley tw, .jalk 5 B212, 253 
147.17\nd (lig) 70-1 PAU Ne rechatin orsllb Get ere 6lviv .|chl v B21, 290 
205.25|nd (dil al) 82-3 is Oe al |e Seemed | Shes ney era 6 | s/s]... peth 6 B202, 311 
205.25|pl (eth) 52 rt a (Ree Senetearecd) (eek See s|s 8s |chls B202, 312 
205.25|nd (dil al) SAG) Ho Ines enero te erate eosin . |J1943, 
441 
205.25|pl ee bz or 110-1 26077 Te2045™ [occ Fal bah “al 5 |chl v B20, 483 
PhN H2) peth 6 
ZOE. 26iVeipr ye = “le dneciien BIO Ml Riera ditarmemert 6/viv v |chl v B20, 484 
133.19)nd_ 20 249-5078 |1.0605% 1.586278 | 8 | © | o|...]...].......... B202, 173 





nn ee eS EE ee eee 


For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





q224 


q225 


q226 


q227 
q228 
q229 
q230 
q231 
q232 


q233 


q234 
q235 
q236 
q237 


q238 


q239 


q240 


q241 


q242 


q243 


q244 


q245 


q246 












































C li Solubility 
Mol rystalline at b 
Name Synonyms and Formula se “| form, color and oC <0 Density ny Ref. 
* |specific rotation ; ; other 
w | al jeth| ace} bz 
solvents 
— | +—+—_} 4 —___+—__ 
Quinoline ; 
—,5,6,7,8-tetra- |CoHuN. See q34............|188.19].............. 157-9 — |22070 1.025; | 1.542620 . |B202, 176 
hydro- 92-512 
—,2,3,4-tri- EIEN VGG@ S42... kc nen x LTUs2A le centie onicaaas 92 DETaED gill | Mes ee |arew ene .|B202, 255 
methyl- 156-8" 
—,2,4,5-or CuHuN. See q34............|171.24|nd (w) 63-4 BaO-11 1.08874 11660788 2. ocuiilc «| 02 Oe B202, 257 
2,4,7-trimethyl- 
—,2,4,6-tri- CreHisN. See q34........ .|171.24!nd (w or dil al |48-5(anh)/281-27 |........]........ 6/vivivdv lehlyv B202, 256 
methyl- +1w) 146-8135 peth v 
—,2,4,8-tri- COMA GIL SCY We fs Gg 7 TO: 42 2E69=7O—  liccate chai 1.585550 4 . |B202, 257 
methyl- 
—,2,5,6-or-2,6,7- |CiHisN. See q34....... _|171.24|nd O70) > Rilictesjexsgseea dl Peeve ot 8 lievalay. Vilna aes B20, 415 
trimethyl- 
—,2,5,7-tri- Tetracoline. 171.24|pr 43 BRAT) Whiston ties 52a We NS ec near ere Src car BAG 
methyl- CrHisN. Set q34 
—,2,6,8-tri- CwHisN. See q34.........., .|171.24)pr (peth) 44GB Weeoe ||. cleo Le loa peth 6 B20, 415 
methyl- 
—,4,5,8-tri- CrHisN. See GOR ce eee ee eee | eereiedarea ese x eae 73.4 qs 079) Eee Pig lh alee, ces (MEE ee er MoI (MOST O co] tO ieee Cl tis ener tia Am68, 
methyl- 644 
2-Quinoline- Quinaldinic acid. 173.17|(bz, w+2) POG ARR) ate Stee dN Se tian -iieal face aio cs edt Nevers carers | ES 6re gil ae,” Papel ee B222, 55 
carboxylic acid 5) al 
624 ( 
7 Ny —co2H 
N 
: 1 
AITO, «<r nays iers Quinaldinamide. fpedo(nds(dilvall ba (|183) 5 4 | eee | ee emiel| ares eater shiv] 6 v |chl v B22, 73 
CiwHsN20. See q233 lig) dil HCl v 
—,chloride........ Quinaldinyl chloride. 192:62|naA(eth or tig) F978. ing beset ccal| a cteee seed] Bees are 6 |d4iv v jlig 6 B221, 509 
CioHeCINO. See q233 
—,methyl ester... . | Methyl] quinaldinate. 187.20|nd (lig) SED Walle Nh a neler ea 8 . lig s* B222, 55 
CuHseNOs. See q233 
—,nitrile........../2-Cyanoquinoline. 154.17|nd (lig) 94 Keibese A ant) beter orecterer tr [bacaenrtces | venlav: Vv |chl v B22!1, 509 
CiHeNe. See q233 7020-23 lig 6 
3-Quinoline- ae 173.07 ipl Xal-or dil alu 27560 oc. cs oie ale erraie s uses i | 6 .|dil ac s B222, 56 
carboxylic acid ‘a Cais alk s 
7 SS 2 
: 1 
—vnitrile.......... 3-Cyanoquinoline. 154.17|(al or sub) irene | | Seats tenniiot coc |b ancien. s*|...]...]...Joos s B222, 57 
CioHeNe. See q238 q 
4-Quinoline- Cinchoninic acid. 173.17|mel pr, nd Liye He Waseda. eh aienienote Pakurtc cate COUN: ee in| Beara bs oy coda B222, 57 
carboxylic acid Cont (+1w) (anh) 
a 
Cl S38 
TWN 72 
. 1 
—,nitrile.......... 4-Cyanoquinoline. 154.26|(chl, eth or lig) |103-4 DAQ= 5 Wi |Seate, dana see||| stores 8 .|oos v B222, 75 
Cinchoninonitrile nd (sub) 
CioHeN2. See q240 
5-Quinoline- cO2H 173.17|(ace or sub) 338-40 BUD B38 estraniesueern 6) 6] i i |dil acv B22), 511 
carboxylic acid 6 Ne 5 3 dil alk 6 
ge) 
. 1 
hte ronsrep os 5-Cyanoquinoline. 1154:26\nd) (ig, dilfal) 9187-8 (anh) jhe woileaerarne Balla ee leene v |CS: v B22, 79 
CwHeNez. See q242 +1.5w) 70 (hyd) 
6-Quinoline- 5 4 173.17/nd (sub) 291-2 SUD ZOO cetera terete | etekeroetetcle 6) | OR ijem'| arevsil'v1 5: | GUL G: V- 
carboxylic acid |HO2c— a dil alk v |B221, 511 
TW 72 
N 
* 1 
7-Quinoline- 5 4 173.17|nd 248-9 ULE || Sicdace ease bel ns a oman BN | ea obait | otal eeantla ce cnapenee B22, 81 
carboxylic acid 6 Sik 
HO2Cc—_ \ 72 
N 
y 1 
8-Quinoline- 5 64 173.17|nd 187 BUDE Bie shseercecvevallin riya ates OO sons arene ect sande dil acs B22, 81 
carboxylic acid 6 cy dil alk s 
7 N72 
N 
a 
CcoO2H 


























For explanations, symbols and abbreviations see beginning of table. 


C-535 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





q247 


q248 


q249 


q250 


q251 


q252 


q253 


q254 


q255 


q256 


q257 


q258 


q259 


q260 


q261 


4263 





Name 


Synonyms and Formula 





8-Quinolinecarboxylic acid 


—,nitrile.......... 


4-Quinoline- 
carboxylic acid, 
2(3-carboxy-4- 
hydroxyphenyl)- 

2-Quinoline- 
carboxylic acid, 
4,8-dihydroxy- 

—,4-hydroxy-.... 


4-Quinoline- 
carboxylic acid, 
6-methoxy- 

—,8-methoxy-2- 
phenyl- 


—,6-methyl-2- 
phenyl-, ethyl 
ester 

3-Quinoline- 
carboxylic acid, 
2-phenyl- 

4-Quinoline- 
carboxylic acid, 
2-phenyl- 

—,—,allyl ester... . 


5-Quinoline- 
sulfonic acid, 
6-hydroxy- 


—,8-hydroxy-.... 


7-Quinoline- 
sulfonic acid, 
8-hydroxy- 


5-Quinoline- 
sulfonic acid, 
8-hydrory- 
T-iodo- 

8-Quinoline- 
sulfonic acid, 
5-hydroxy- 
6-iodo- 


Quinolinic acid .. 


Quinolinium, 
N-ethyl-, iodide 


—,N-methyl-, 
chloride 


Quinolinol....... 


Quinovic acid.... 


Quinoxaline...... 





8-Cyanoquinoline. 
CiwHeN2. See q243 

Hexophan. 
CuHuNOs. See q240 


Xanthurenic acid. 
Xanthuric acid. 
CiwHiNO«. See q233 

Kynurenic acid. 
4-Hydroxyquinaldinie acid. 
CiwHiNOs. See q233 

CuHsNOs. See q240 


CivHisNOs. See q240......... 


6-Methylcinchophene ethyl 
ester. CisHi7NOz. See q240 
CisHuNO2. See q238......... 
Atophan. Cinchophene. 
CisHuNOz. See q240 
Atoquinol. CisHisNO2. 


See q240 
803H 


{4 
ra 6) 
7 Ds 2 

. 1 


CoHiNOMS. See q257......... 


sy 
HO38— Se 
| N 

OH 


Loretine. 
CoHsINOS. See 4257 


Lorenite. 


803H 


acid 


Za iS 
| 
> N 24 I- 
\+ 
C2H6 


see Quinoline, hydroxy- 
see Benzoquinone 


CwoHaOs.. . 


1,4-Benzodiazine. Benzo- 
pyrazine. Quinazine. 


i. 
ene 
7 See) 

: 1 








For explanations, symbols and abbreviations see beginning of table. 


Mol. Crystalline ae 
form, color and 
wt. 5 2 °C 
specific rotation 
154.26|nd (dil al) 84 
309.27|yesh pw 283-4 
205.16|ye micr cr (w) |286 
189.17!ye nd (dil aa) |287-8 
203.19 pa ye nd 279-80 
279.28 ye nd (al) 216 
291.33} (g)) 75-6 
249.26!nd (al) 230d 
249.26/nd (MeOH or |218 
dil al), ye in 
air 
289.32!ve nd (dil al) [36 
225.23 ye nd (wor 270d 
al+1w) 
225.23 ve (con HCl 322-3 
+2w) If, nd 
(dil HCl+1w) 
225.23 ye amor 310-2 
351.13) ve pr or If 260d 
351.13’ ye nd or If 210-30d 
285.13 ye pr (al or 158 
MeCN) 
179.65 (al+?w) 126 
.|486.70 rh [aly +87 298 
130.15), .. .|29-30 





C-536 


b.p. 
°C 


26516 
21508 


108-1112 








Density 


1.1334% 


np 





1.62314 








Solubility 

Vv 
i 6 
ile 
6h | Bh | i 

sh | 6 
bhp 
i | st| v 
oo] 8 
i | 34 5h | 5A 
i Sir Ly 
Brilas ies sof oo 
A So wale cee ee 
ah ea el oii (ad | 
6 Ci) 5 
vist] i 
s | st 
rtp) Nae 
Oe ee 












other 
solvents 


chli 


chl 6 
con sulf s 


-/con sulf s 


-{ehl 5 


-jalk, Ac2O 8 


-/aa 8s 















Ref. 









.|B22, 81 


B222, 206 


Am 73, 


3520 


B222, 174 


B222, 176 


B22!, 559 


B22!, 520 


B22?, 70 


B222, 70 


. |B222, 71 


B22, 407 


. ,|B222, 313 


B22, 408 


B222, 314 


B22, 406 


B202, 231 


. |B201, 139 


E14, 580 


B232, 177 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


g fe 
Crystalline olubility 


No. Name 


Quinoxaline 
q266 |—,6-amino-...... 
q267 |\—,6-chloro-...... 
q268 |—,2,3-dichloro-.. 
q269 |—,2,3-dihydroxy- 
q270 |—,2,3-dimethyl- 
q271 |—,2,6-dimethyl- . 
q272 |\—,2,3-dioxo- 

1,2,3,4-tetra- 
hydro- 
q273 |—,2-hydroxy-.... 
q274 |—,5-hydroxy-.... 
q275 |—,6-methoxy-.... 
q276|—2-methyl-..... 
q277 |\—,6-methyl-..... 
q278 |—,1,2,3,4-tetra- 
hydro- 
q279 |Quinuclidine .... 
q280 |\—,3-hydroxy-.... 
q281 |2-Quinuclidine- 


carboxylic acid 





Synonyms and Formula 


CsHiNs. See q265 
CsHsClNe. See q265 
CsHaCloNo. See q265...... 
CsH6N2O2. See q265 


. |CroHioNe2. See q265.......... 


CrHwNe. See q265.......... 
2,3-Dihydroxychinoxaline. 
CsH6N202. See q265 


2-Quinoxalinol. 
CsH6N20. See q265 
5-Quinoxalinol. 
CsHe6N20. See q265 
CoHsN20. See q265.......... 
CoHsN2. See q265 


CoHsNe. See q265 


CsHwN2. See q265........... 


1-Azabicyclo[2,2,2Joctane. 
1,4-Ethylenepiperidine. 





C7HisNO. See q279.......... 


CsHisNO>o. See q279......... 








Mol. 
wt. 


145.17 
164.60 


. {199.04 


162.15 
158.20 


158.20). 


162.15 


146.15 


146.15 


161.18 
144.18 


144.18 


134.18 


111.18 


127.19 


155.20 


form, color and 
specific rotation 


ye nd (eth) 

nd (w) 

(al) 

nd (w) 

nd (w+3), 
(ace) 


nd 
(HOCH:CH20H 


lf 


pl (w, eth or 
peth) 
(eth) 


m.p. 
ba © 


. 154 


386-90d 
) 


268-70 
99.5 


57.5 
180-1 


218-9 


99.0-.5 


158 


221-3 


275-8 








b.p. 
°C 








Density 





np 


vh 








1 


gh 





h 


6 








— 


Be other 


jaa 6 
v |chl v 
s* |MeOH s* 


. |008 8 
ac 8 


v |CCh v 


-|008 V 





Ref. 


w | al jeth| ace 
solvents 


B25, 326 


.|B232, 177 


B232, 177 
B242, 200 
B232, 197 


. .|B23, 192 
.|[B242, 200 


.|C50, 


10736 


.|c4s, 


8232 


. .|B23, 387 
.|B232, 190 


.|B23, 184 


B23?2, 106 


B202, 71 





ee en ee ee ee 
For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
























































Solubilit 
Mol Crystalline a b sa y 
No. Name Synonyms and Formula a "| form, color and a a Density np Sr Te oeeesea Ref. 
* |specific rotation eva ltalleehleee toe other 
solvents 
ns Es Ss ae 
Raffinose 
rl |Raffinose......... Gossypose. Melitose. 594.52} wh pw, clusters |80 (hyd) |d 130 1465 esis es el EA SAIS, <5: c-2 OO Eee |e 
H H (dil al) 118-9 Pys 
~ h 
* ‘ fo} is oe {a}p +105.2 (eal) 
nape H ° OH | ¢ (c=4) 
° 
an ° Se H O HO—C—H | 
| 
ee is are H—C—OH | .5H20 
ai aT H 
CH20H CH2 CH20H 
r2 |Raunescine, —— 582.62|/wh hex pr LGO=7O 7 h'2\clececeleae Hleeterer=ecaued rae ee Te] uli Mets 3[t cc CRS I MM a ewtie se 
hydrate We ee lalp —74 (chl) aa s 
2 U 
—OCH3 
panes —OCH3 
CH302c— | 
oH 
— |Reductone.......|see Propanal, 3-hydroxy- 
2-oxo-* 
r3 |Resazurin........ Diazoresorcinol. 229.18|dk red to grsh |d BUD GVBG. Mbardole ance. eee ere ey ae 2 beet eee B27, 128 
3-Isophenoxazinone 10-oxide. pr or pl (aa or aa 6 
% AcOEt) 
t 
N 
Ph, x 
moeen 
° 
r4 |Rescinnamine. .. .|CasHa2N2Oo................. ./634.73]nd [a]p —98 226 RET ae fy + ROE | Baca es A. acca Ne «SPOR ge Mei ee ee 
} (chl) AcOEt 8 
r5 |Reserpic acid..... OA 400.46|(MeOH)[lalp (of/241-3 |... ...... BE pictetctne | s ee Pr (oi (a ba acacia a [Ae Cyc aio 
CH30— Sw 
N U) hydrochloride) 
H 
—81 
Dell ke 
| 
OCH3 
r6 |Reserpine........ CssHaoN2Oo..................|608.69]lo pr (dil ac) Pav rests kel AREER nae | 0,2 apitreirs) tae ope a rye tee scl: cc] SCRE BL) Pi eeee aera: 
lalp — 117.7 
(chl), —164 
(Py, c=0.6) 
— |—,11-desmethoxy-|see Canescine 
17 |Reserpinine...... Cra ise NGO: ceo ctenecisis.f anaes 382.43|wh nd, [alp 1 OS AS | Ree ey ee ACU SCH nciCe Ter) fe ee bs neers Monit ee 8 |g Su 
—117+4 
(chl) 
— |Resodiaceto- see Benzene, 1,5-diacetyl- 
phenone 2,4-dihydroxy- 
— |Resorcinol....... see Benzene, 
1,3-dihydroxy-* 
— |Resorcylaldehyde.|sce Benzaldehyde, 
2,4-dihydroxy- 
— |Resorcylic acid...|see Benzoic acid, 
dihydroxy- 
r8 |Resorufin........ 7-Hydroxy-2-phenoxazone. 213.20|br or red nd Beers des ne steal] eel ayermratavaca tare merce ata cra nerc es 1) Oe Sole elev B272, 108 
N (PhN He, conc 
ae ) XN HCl) 
Z0— N < 70 
fo) 
— |Retene........... see Phenanthrene, 
7-isopropyl-l-methyl-* 
— |Retenoquinone. . . |see 9,10-Phenanthra- 
quinone, 7-isopropyl- 
1-methyl-* 
rl0 eam ad hi gulag ial 155.20|pr [a]p+27.4 {120-1 annie A rarer a Eatyiess eet] bier [ers lon | Bae Reon oa eh cayetetetel | Ciereemeetene 
N (w), lalp +54.8 
(abs al) 
rll |Rhamnetin...... Oper ph lek bis he ak oe 316.26]ye nd (al, SEO Movers a iuanvar cds wong Wil tear aes 5h} Oh)... .) OF)... Jdilalk v |B18%, 237 
PhOH) PhOH s* 
112 |Rhamunitol....... Rhamnite. 166.18]pr (ace) [alp DZS) Mivaraaitiue ere cere cine Shite Mp ON le Meal act e cam icra Bl, 532 
OH OHH H 
La ay —12.4 (w) 
CHs—c—c—c—c—cH20H 
H H OH OH 












































For explanations, symbols and abbreviations see beginning of table. 
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No. 


r13 


rl4 


rl5 


r16 


r18 


r19 


r20 


21 


r22 


126 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 



































mr Crystalline . ‘ Solubility 
Name Synonyms and Formula aA “| form, color and re +4 Density np EEE Ref. 
* Ispecific rotation ’ other 
w | al | eth] ace] bz 
solvents 
a-Rhamnose 
a-Rhamnose(d).. ae TSQIB CW D lain (90-1 Mc realevceessaiiesceanns 8 i .|B1, 439 
eit (mut) +3.76 to 
ae ia C—C—CHOH.H20 —0.82 
H H OH OH (3 hours), 
[a], — 825 (w) 
Pe sc ates bc odo CoHirOs. See r13.. SIGS PEO raiecstssecs is hice 1-5 Pe oo Sale eeneneges, Resa |t a eee R ry] [EME Pe, Ore er Perey] (eee, en] IETS eee etre Greceus sere vgs cane con 
(anh) 

(Pie .|\CeHisOs. HO. See rl3........ 182.18/mel pl 92 Uc TE olielll Re neetsenceraed Carton ie eons 8 MeOH s_ |B1!, 901 
(al, w+1) B31, 66 
lalp (mut) 

—11.4 to 
—9.0 (16 brs) 
8-Rhamnose(!) CehsOe See rl Sifss cscs: POS51G Giese 8 = ole Stats nteral| peated acer mae Serena: CP nc ml peollos ls dsenisscr BL, 439 
2 B31!, 
[a]p +31.5 901 

Rhamonoxanthin .|see Frangulin 

Rheadin.........|Rhoeadine. CnHuNOs....... 383.41\nd (chl, eth) DEG RTM Nb octal ote teaaae ee he cancun EO te eiltolle Sale Gee en cen allhcomnsss 
(chl) 
falp +243 

Rhizopterin......: 340.29/It ye pl SS BOO cee Wl meccere we bill terete mili er ohn cee i aqallk.g. |eiswcses 
(aq AcON Ha) aq NHis 

aes os SNE? Pys 
HOrC— —ncHr—\, 2X 3N 
N 
OH 
Rhodamine B ... .| 442.54ler lf (w+4), Keto WP Vile con ey eels qeiceall eee veo apes | sa | s s jorg solv i |B192, 373 
32 . colorless pr 8 xyl s* 
ero i (al, xy}) 
| 
eee 

—,hydrochloride. . .|\CsHsNrOs.HCl. Seerl9...... ATQIOl grronresh. | | uliltiosace See lece oe eels ee ee b\v 8 |w (red) B19, 373 
vt (w), 
lf (dil HCl) 

Rhodanine...... ./4-Oxo-2-thioxothiazolidine. 133.20/It ye pr (al, w, |170.5-1 |......... O868 hice ies: ies .|MeOH v_ |B27, 288 

Rhodanic acid. aa) gh aa sh 

3 lig i 
NH 
5N\ J, 
8 
—,5(4(dimethyl- |CwHiwNe2OSe. Seer21........ 264.37 |red or og nd 1 4°) 3 gel | ea eR oth cacti ser Le een i | | 6 | 8s | 8 johld B27!, 484 

amino)- (al, Py-w) min ac 8 
benzylidene]- ligi 

—,5-ethyl-....... CsHiNOS:. Seer21.......... 161.25|ye amor (dil’al)|J05. 7 |e oe. alse arene se i|vf]vjv]...|pethi B27!, 313 

—,3-phenyl-...... CoHiNOS:. See r21.......... 200:30\yerplior nd\or }194=5 7 G52... cl eee cee cline an ome i | 6| 8|s|...|/chls B27?, 288 
pr sh 

Rhodinal........ .|see Citronellal 

Rhodinol........ .|see Citronellol 

Rhodizonic acid. .|5,6-Dihydroxy-5-cyclohexene- |170.08/|cr Cr UtasaM reser: Seana: (Pe Smee wee AA] Cand See ar dial ain |izecel|evaliceax eerste B8:, 572 

1,2,3,4-tetrone*. 
° oO 
SY 
o= =o 
2a eS 
HO OH 
Ribitol........... \see Adonitol 
Riboflavin........|Lactoflavin. Vitamin Bz. 356.78|ye or og-yend |280d =.........J.....00, eas ag Velie | ODL ites pencietates 
Vitamin G. [a] (mut) 
CiH»NiOe. ay 
—112 to —122 
(0.02N NaOH, 
c=0.5) 
[a]p — 8.80 (w) 
Ribose(D)........ OH OH OH 150.13] [a}]p —21.5 BO—7 aan | Nea Re ele cere ene tans Pal Heat 3 lta ce Aer acres] bourne 8 cece BL, 31 


127 





H2C—C—C—_C — CHO 


eel 
Be sh ee 
‘O 














For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





























A Solubility 
Crystalline 
No. Name Synonyms and Formula eg form, color and nae aA Density ap i a Ref. 
; ecific rotation ouner 
BD w | al jeth/ace| bz BOs 
~“IRieinidine | Pe ae a a a ea 
129 |Ricinidine........ 1-Methy]-2-pyridone- 134.14]nd (sub), (chi, |140 243%, Nom ae al eee vf eh]...J.../...]ehl st Bee ae 
3-carbonitrile. al) 
NC ° 
SF 
¢ _YNCH3 
130 |Ricinine......... Ricidine. CsHsNxO2.......... 164.16|pr or nd 0A eee te Le ah ee ly ae s*| 5 |...|...|...]chl s# B221, 371 
— |Ricinoleic acid. . .|see 9-Octadecenoic acid, 
12-hydroxy-(cis)* 
— |Rivanol.......... see Acridine, 6,9-diamino- 
2-ethoxy- 
— |Roccelic acid see Succinic acid, 
2-dodecyl-3-methyl- 
— |Rosaniline....... see Methanol, bis(4- 
aminopheny])-(4-amino- 
eas B25?, 322 
r31 |Rosinduline... .. .|10-Phenyl-3-amino-1,2-benzo- |339.40 red-br If (tH LOB =O ee era 5. ere-oeal lle aetencl| eeesinees ce Nn a ea ef Kaeser > 
phenazinium hydroxide. bz) 
oo} 
N 
aN 
UO" 
HeaN— SH 
N 
\+ 
CeHs 
— |Rissic acid....... see Acetic acid, (2-carboxy- 
4,5-dimethoxyphenoxy)- ; 
132 |Rotenone........|CrH06.............-.0.0.. 394.43 nd or If (al), —‘|163 LORS see af Nese rene 1 Ps: 989) eben B19?, 438 
(CCl+1) os 8 
[aly — 132 
(al, c=0.125) 
133 |Rubicene......... a 326.40 red nd (xyl) Ln CCENEEY en ' (eSemeeene eR: | SN Seo ...{ 6| 6 |...].../PhNO2v |E145, 835 
Noe See CS: 8 
U | 
CLO 
134 |Rubijervine...... “ 413.65 nd (al+1), PAQ=—6 Paine eal eaten BiG ae aa BON @ Ako Pasichle. ) iitaecea.s 
OH SL a5 aq acs 
| me q [a]p +19.0 aq alk i 
@ (al, c=1.0) con sulf 
oe > (red) 
a ~) 
HO 
135 |Rubixanthin..... 552.85|deep red nd GO. AP Wee SEBS eS 55, Ee a ee dl a ohiitay B30, 93 
(bz-MeOH), peth 6 
og er (bz-peth) 
CH3 CHa CH3 CH3 
Se 
Oe :CHC(CHs) :(CH)2cH:cH[CH:c(CH3)CH:cH mail = 
ZS a ee) 
HO CH3z H3C 
r36 |Rubrene......... 9,10,11,12-Tetraphenyl- 532.69]og red (bz-lig) |334 Roars octets cls asralintan acoke ij 6| 6]...] 8 |CSs, E145, 79 
naphthacene. Py s 
CeHs CeHs 
Se 
aN SN 
yY Z 
YE MOS 
CoHs CoHs 
— |Rufigallic acid... .|see 9,10-Anthraquinone, 
1,2,3,5,6,7-hexahydroxy- 
— |Rufiopin......... see 9,10-Anthraquinone, 
1,2,5,6-tetrahydroxy-* 
== Riurfel oi5.00cc.iaae: see Anthracene 
1,5-dihydroxy-* 
137 |Rutaecarpine..... CwHyNsO..ccccc cre «> +e {282.31 lye pl, nd le En ane gee: ae Aer, [ee Me! 2 PS Nit a! ees cee eh, | a, ok B26?2, 104 
(AcOEt) 
138 |Rutinose......... 6(8-1-L-Rhamnosido) 326.30 hyg pw (al,eth) |189-2d |.........]........]........ oll I fan cae cae eee Pre shen B31, 376 
D-glucose. 
culos) ——cu lal (mut) 
ee | . 
H—C—OoH yf | HCOH +3.2 to —0.8 
HO—C—H 0 / 0 HCOH 
° 
Eh ne / eis 
HC / CH 
| y | 
CH2 CH3 
— |Rutonal...,....-..|see Barbituric acid, 
5-methyl-5-phenyl- 












































For explanations, symbols and abbreviations see beginning of table. 
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No. 


Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Mol. 


Crystalline 
form, color and 
specific rotation 


m.p. 
1G] 


b.p. 
°C 


Density 


np 


WwW 


al 





See Rat 


solvents 


sl 


s4 
85 


36 


87 


388 


89 


814 


sl5 
816 


817 


Sabadine 
Sabadine........ 
Sabinane........ 


Sabinene......... 


SSN et cae &: 


Sabinol(d)....... 


Saccharic acid(d). 


Saccharin........ 


Safrole . ...j05:< <)<).:0.< 


Saliciny. shis....<:..'. 
Salicylic acid..... 
Salicylaldehyde. . 
Saligenin........ 
Salipyrine........ 


Saloli ic. cscau on 


Salophen........ 


Salsoline......... 


Salvarsan 
H2N 


IN Vi 
Ho—(_)—As=as—C_)—on1.2ucl.21120 


Sambunigrin 


Samidin 


Sandoptal........ 


Sanguinarine.... 
Santalic acid 


a-Santalol 


B-Santalol........ 


Santene.......... 


Santenic acid 


(cis, d) 





BGsoRIRTINOS 5 < cleats viet. oh even 
.|see Thujane 


—CH2 
—— 
Chobe. See s2....... 


RGR EMR eas oir alge By Feu 5 xin 





pS 


HO2C 





OH H OH OH 


ei! 


HOsC—_C—_C—C—C— Coin 


FORA 


2-Sulfobenzoic acid imide. 
ies 
| NH 
Dee 


re) 





3,4-Methylenedioxy- 
l-allylbenzene. Shikimole. 


CH2—oO 
€_)—cmcx :CH2 


see Toluene, 
a,2-dihydroxy-, glucoside 

see Benzoic acid, 
2-hydroxy- 

see Benzaldehyde, 
2-hydroxy- 

see Toluene, 
a,2-dihydroxy- 

see Antipyrine, 
2-hydroxybenzoate 

see Benzoic acid, 
2-hydroxy-, phenyl] ester 

see Benzoic acid, 
2-hydroxy-,4-acetamido- 
phenyl ester 


: 





RE SCE Eg Oa sister no's recat niohayare 


606. Arsphenamine. 
NH2 


d-Mandelonitrile glucoside. 
CeHsCH(CN)O.CeHu0s 


HOW acts. cate ed wre 8 
see Barbituric acid, 
5-allyl-5-isobutyl- 
C20HisN Os. H20 
Guerbet’s acid. 


CHa 


as < 


CHa 


CH2CH2CH :CCO2H 





Arbeol.(\Cis@ soc seciaes< 


m-Norcamphenic acid. 


CHa 
/ CO 


SS 
D> 


CHa 





(541.71 


136.23 


. {136.23 


-|152,24 


210.14 


183.18 


162.18 


193.24 


475.02 


295.28 


386.39 


351.36 
234.33 


220.36 


220.36 


- {122.20 


186.20 


nd (eth) 


la]p +89.07 


[a]p —42.5 


la]p +3.94 


nd (al), [a]p 
(mut) +6.9 to 
+21.4 
(w, c=2.5) 


mel (ace) 


mel 


(al) 


ye to gr powder 


nd, [a]p—75.1 


cubic, [a] +26 
(al) 


bl nd 
red 


la]lp +1 


[a]p —41.8 


pr, [alp +38.3 
(al) 








238-40 


228 


221 


185-95d 


151-2 





sub vac 


234.5760 


301-2760 
16714 


. {167-819 


140-2 





0.84307 


0.846820 


1.09504 


0.97756 


0.971720 
17 
0.8720, 


1.467820 


1.467417 


1.487125 


1.538320 


B:1.513620 
1.505520 


1.499220 


1.509120 
1.465717 





yh 


sh 








sh 








Solubility 
eth] ace| bz Caos 
6| 8 
8 
C) .{ehl 6 
6 
Vv .|ch] 
i 6 |chl s 
NaOH s 
i MeOH 8 
dil HCI s 
con HCl i 
.|AcOEt 8 
8 .|MeOH 8 
Bois een Meets ees 
8 








.|B52, 96 


B52, 96 


.|E12A, 13 


B32, 377 


. |B27, 168 


B192, 39 








B162, 560 


B31, 239 


.|B9, 571 


B61, 275 


B62, 517 


.|E12A, 


540 


. |B92, 529 





For explanations, symbols and abbreviations see beginning of table. 


C-541 






No. 






818 


819 


820 


821 


822 


823 


824 


825 


826 


830 


831 


832 


833 


834 


835 


836 


837 


838 


839 











Name 


B-Santenol 
8-Santenol 
(cis, exo) 


a-Santenone(cis) . 


Santonin......... 


Sarmentogenin. . 


Sarpagine........ 


Sarsasapogenin... 


Scarlet red....... 


Scilliroside....... 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 





Santonic acid. 
Cis HisOs 
CaSEN AONE se Mic tecescterers otas teas o-4 
CrsEeNiOs, «oes 500 oscar ie 
Parigenin. CxzwHuOsz.......... 
CHa CH3 (2 ON 
LE 


Can 


| OG | 
LU» O2CCHa 
C6H1105.0— 


Scopolamine..... 
Scopoletin....... 


Scopoline........ 


Seyllitol 


Sebacic acid...... 
Sedormide....... 


Selenanthrene... 


Selenide, diethyl. 


—,dimethyl...... 


—,—,hexachloro-. 


—,diphenyl-...... 


—,di(2-tolyl)..... 


—-,di(4-tolyl)..... 


Selenonium, 
diphenyl-, 
dichloride 

—,triphenyl-, 
chloride 

—,—,fluoride...... 


—,— hydrogen 
fluoride 


\see Hyoscine 
see Coumarin, 7-hydroxy- 
6-methory- 


Oscin. 





S182 6F) OS hscees Ninian 6 orc: 7 


see Decanedioic acid* 


Diphenyldiselenide. 


se 
CUD 
se 
KOaTIg Gree sac Oleh icensiee 


(CH) Seater ren sen ola eetelns 


(ClO) 80's cf cttenecicsia athe e Gals 


(Celie eSO8 cc Biscoass seine 


(cx—C)—) 8° 

(Oaks SoC beh siiiccs ne cis as 
(Cebls)sSOC)s dic nicer aunrets 
(Celts eR ck sis, dep hate 


(CoHs)s8eH Re. icc crc ee 





Mol. 
wt. 


140.22 


139.20 


246.30 


390.50 


310.30 


416.62 


380.43 


620.67 


155.19 


180.16 


H2NCONHCOCH(CH:CH:CH:2)CH(CHs)2 


184.23 
310.10 


137.08 


109.03 


315.72 


233.16 


261.23 


261.23 


. |304.09 


345.74 


329.28 


349.29 





Crystalline 
form, color and 
specific rotation 




















m.p. 


°C 


tab (lig) 97-8 

pl, fal@+11.4 [°° 9 
(al) 

orh, [a]p 173 (120 
+173-6 (al) sub) 

pr, (85% alor |265-6 
MeOH-eth) 
(ajo +21.144 

nd, [alp +54 | >320 
(Py) 

lo pr nd (ace), |199-200 

mB 

[a] a 75 

dark br 181-85d 

pr (dil MeOH), |168-70 
lelp — 59 

hyg nd (lig, eth,| 108-9 
peth or chl) 

pr (+3w) 353d 

194 

nd (al) 

pr (al, nd (ace) |181 

pa ye aia 

PT iteaititale sheen 37 

ye nd 2.5 

pl or lf (al) 65 

rods (al) 69-70 

pa ye pr (xyl 183 
or ace), nd (al-| (142d) 
HCl) 

(AcOEt) 230d 

oct deliq 145d 

nd (ace) 99 





b.p. 
Xe 


195-9 


248 


110 


54-5783 


301-2760 
136-424 


1861 









































Solubility 
Density np Ref. 
w | al |eth/ace} bz siesates 
Premed eH wh i 8 rece iaiiase| 4 ba. 
632 
eke se ies soll tovcuacateuaeees 8 8 Sdayemetater petal | Re oaks, 
271 
1.187; |1.590 a} 3] 6 chl s E12B, 
(1.640) gh 3736 
i ee o. s|i|6|i{|MeOHs |E14, 237 
Pys 
ehl i 
a Tee pT ar 7 Pe ce ee IH ABR Se A ee eee 
SC nod |GraGenne 8 s | s |chls E14, 282 
ah: rere ereeste. ye 6 8 | 6 |chls eee 
chayotatayste elfen aiece ms ees 73a jie (ae On Va .|diox v Saas 
chl 6 
AcOEt 6 
1.089°"4 s|s|s*| 8 |...|chl 3 B272, 61 
peth 6 
bY Ue ah Weer eae, Fa ha J Jecscs x BEOILED 
OOS CPR oat 6 | ah | 8 -|ehl s B32, 53 
SOEUR te Sls .|CSe s B19, 47 
s* 
1.23007 |1.4768% | i | v | v v |chl v Bl}, 357 
1.4077) i|s|s|a|..:|chls Bl, 291 
to 5 
MeOH 6 
Ne epic Beare |CCh s J1947, 
1080 
1.359) |1.647816 2 | 0 .|xyl 8 B6?, 318 
See te scene PSS Ukide | neal lees ene GSe4s 
Per eae BMS toe al se|h copes Gt AOe 
RAS ohne ol anane perenne SOS | Ale chl i B62, 318 
CChi 
TS All Bee eee an vivlilé].../echls B62, 318 
eel CaretaT eee viv 8 chl v J1946, 
1126 
Jet Reece recreate Bal heclecc weasel S946. 
1126 

















For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 














Mol Crystalline b 
No. Name Synonyms and Formula oh * | form, color and a =a Density np 
* |specific rotation 
= EES eee aes a +———_—+ 
Selenophenol 
— |Selenophenol..... see Phenol, seleno- 
8391| Semicarbazide* . .|Aminourea. Carbamyl- 75.07|pr (al) SER ES 55 107 Bic eh |e eee Vv 
hydrazine. NH»>CONHNH: 
s392/—, hydrochloride. ..|NH»CONHNH:.HCl........ 111.54|pr (dil al) DL ATs Ge ewe otianls he earner ear y 
840 |—,1,1-diphenyl-*.| HzsNCONHN (CoHs)2. .... .. . /227.27/nd (al or bz) NOB | MIG crekcatnn kacitice tis Pere 
341 |—,1,4-diphenyl-*.|CsHsNHCONHNHCoHs..... BVT STA OME (ALE UTT. in votmteiaid sllleidue wars olen niinia « oh 
842 |—,2,4-diphenyl-*. |CsHsNHCON(NH2)CeHs..... 227.27\If (al) ad Pea MAllaciner an Salle Aretiareenn| arte otic i 
343 |—,1,l-diphenyl- |NH:CSNHN(CseHs)s........ .}243.33}(al or bz) OS ee Oltrescu acrPetee lecete u(eeran cel | ontetcpener are i 
3-thio-* 
344 |—,2,4-diphenyl- |CsHsNHCSN(NH2)CeHs.... .|243.33)If SOF eg hte te retinol RLY OR oie ocean 
S=thio=*®. og). 60: 
845 |—,2-phenyl-*.....| NH»xCON(NH2)CsHs. ...... .|151.24/nd (bz or al) STOP a Calla St cmreet Soa ler Mire intr keties ars yh 
846 |—,4-phenyl-*..... CrBINBGONEIN Gs: . 25... as LOleesina (bs) lf Cw) |J28  . | [ec acs Salas as boolean 6h 
347 |—,1-phenyl- NH:CSNHNHCeHs......... 167.23)pr (al) DOGHTE  omtuvasiuclomik, «stm, dl eatery 4 
3-thio-* 
848 |—,2-phenyl- NH:2CSN(NHz2)CeHs...... . . . | 167.23] (w) LBS 7 El eiceiceanphoncenll orutcane SaaRlleccten eaters 6 
3-thio-* sh 
349 |—,4-phenyl- CsHsNHCSNHNHE2......... 167.23)lf (al) TAO MOP pan Sirol alates electorates 
3-thio-* 
s50 |—,3-thio-*....... Thiosemicarbazide. 91.13}lo nd (w) Se Pane tatate ce cesct ata cell cnetes crete tena kotars Conaee 8 
NH:CSNHNH: 
851 |—,1(3-tolyl)-. ....|Maretine. TES LOLiGworidlial)) |PES=4. evel cecal eredtccvesndace |e cesniernre » F) 
CH; 
ia 
Cee ey 
352 |—,1,1,4-tri- CsHsNHCONHN (CeHs)2....« 303.37|nd (al) Dear dO rare asl cha Reed onl |e Stee ASE 
phenyl- 
853 |—,1,4,4-tri- (CeHs)2>NCONHNHCeHs..... 303.37|pl (al) _ T49=50 0 Veet adlicoe copter i 
phenyl- 
854 |—,2,4,4-tri- (CsHs)2NCON(N Hz2)CeHs. . . .|303.37| (dil al) PAN eis ac ees rc corte WO ae pe eee i 
phenyl- 
— |Seminose........ see Mannose 
355 |Serine(D)........|/2-Amino-3-hydroxy- 105.09|nd or hex pr, 228 el fotere eecctercnel | Meares Vv 
propanoic acid*. 20 
HOCH:CH(NH2)CO:H ta 6-21 
966 I—(DD) ss de ees HOCH2CH(NH2)CO2H...... 105:09}melsprror lf Gw)/|246 | Rated eke oaslleeyenmaylinener eee s 
857 |—(L). .|HOCH2CH(NH2)COoH..... . 105.09|hex pl or pr, 228 Ub. PHO WG Mira corte nde. Vv 
[alp —6.83° 
858 |Serpentine....... GnHlnNeOsceenenos ihe ea 348.39|ye nd, [alp Veo elie eae etal Oo. Sorune ollaapences i 
+292+2 
(MeOH) 
859 |Sesamin......... Asaranin. CisHisOc......-.-. DAD SS lbi. teveie ismoneritee | 122:5" | et Miele. tenee cer 8 
860 |Shikonine........ d-Alkanin. 288.30] {a]gee +135 147 oe en eal eres [ener nee 
if ° (bz, c=1.3) 
—CHOHCH?2CH :C(CH3)2 
geil 
OH O 
861 |Silane, butyl- Butylsilicon trichloride. 1O1256 eset hen el ese teen 148-974 1.169; |1.43632 | d 
(trichloro)- CH:(CH2)sSiCls 
862 |—,chloro(tri- Orthosiliconic acid mono- Weta ree pene Grails —51 155.7760 1.0325 1.399920 | d 
ethoxy)- chloride, triethyl ester. 
(C2Hs0)sSiCl 
863 |—,dichloro- (C2HsO)2SiCle..............|189.12 —130 135.9760 1.130% esc ee d 
(diethoxy)- 
863! |—,dichloro- KOH) SSiCb o.oo seni ened sa 1 Hoty (ai 1 been eh ce Rehan areas || eae eee 1IR= 30d svete well rneee A d 
(diethyl)- 
364 |—,dichloro- (GoHs)25iC le rane acusts tee LO Sea |e c6 ated ie aresilie, ow oa daere OZ BIE: irc raterena esl ater ora sus d 
(diphenyl)- 
865 |—,diethoxy- Diethy] difluorosilicate. GSD fers tree tel vac etenal rea gar sear aia 53 2000) || eerie d 
(difluoro)- (C2Hs0)2SiF2 , 
867 |—,diethyl- (CeHs) si Biacc ioe testes goto WA QD a caver weve ava ve —78.7 61-2760 pe) Mesa o'r aD 8 i 
(difluoro)- da’ 
868 |—,difluoro- (GHEARNIN. 2 sae eoenpanenine 220/30|Mae kee senna 252760 METAB Ger © heeds creel aati tee i 
(diphenyl)- 15859 df’ 
































yh 


yh 


d’ 


other 

solvents 
i i |chli 

i or ieee orn chats 

ston .| v4 |con sulf s 
i Gta 
s |...| 8 |chl v 
Vv chl v 

5 al ie id ER erry St 
v 6 |chl v 
i chl v 
6 6 |chl 6 

i 

8." ||. aceon 

Lode aa [xaos cette 

a Aad APRRCN lees (Srcial (rer oI cece 
peth i 

Bel acid Ietrete aachwnatins 

iS fie Shes eee yearns 
.|oos 8 

Be ls iesibtcrsretl ons eeeiere seam 

8 





Solubility 











Ref. 





B15, 277 
B15, 304 


B15?2, 103 
B152, 103 


B12?, 221 
B15?, 110 


.|B151, 70 


B122, 232 


. |B32, 134 


B15?, 115 
B15!, 71 


B15, 277 


B4, 919 


B42, 919 
B42, 919 


B41, 582 


B4, 629 
B162, 608 


Am 68, 
76 


.|J1944, 


454 


.|J1944, 


454 





ee ee ee ee ee eee eee ee 
For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





Name 


Synonyms and Formula 


a= =i Gs a sei See eee 


885 


886 


887 


888 


889 


890 


Silane 

—,dimethyl-..... 

—,ethoxy (tri- 
chloro)- 

—,ethoxy (tri- 
ethyl)- 

—,ethoxy (tri- 
fluoro)- 


—, ethyl (tri- 
chloro)- 


—, ethyl (tri- 
fluoro)- 

—, ethyl (tri- 
ethoxy)- 

— ethyl (tri- 
methoxy)- 
— _ fluoro(tri- 

ethoxy)- 


—,fluoro(tri- 
ethyl)- 


—,hydroxy-...... 

—,methyl- 

—,methyl-(tri- 
ethoxy)- 


—,phenyl(tri- 
fluoro)- 


—,tetraethyl-.... 


—,tetramethyl-... 


—,triethyl-....... 
Silicane.......... 


Silicol, triethyl-. . 


Sinapic acid...... 





Sinapine, 
hydrogen sulfate 
CH30—/(” 
HO—\ 
| 
oc 
—,hydrogen sulfate 
dihydrate 
—,thiocyanate 
monohydrate 


Sinapyl alcohol... 


Sinomenine...... 


ai-Sitosterol..... . 


o2-Sitosterol...... 


as-Sitosterol...... 


B-Sitosterol 








Dimethylsilicane. (CHs)2SiH2. 
(@oHsO)SiClsee cee. anes es 


(C2HsO)Si(C2Hs)s 


(CoBpOVSIP Gs. c coe ei ee wna 


(OF)S ISIC) Atha acces on crime ar 


CeBeBiP ekernthaceaeag occa 


Triethyl ethaneorthosili- 
conate. CoHsSi(OC2Hs)2 

Trimethyl ethaneortho- 
siliconate. C2HsSi(OCHa)s 
(CSO) aSiBe, co ae ey ideal 


(CSE sSibe aan cova ciwuteeor atc, 


See Silicol 

Methylsilicane. CH:SiHs..... 

Trimethyl methaneortho- 
siliconate. CH3Si(OC2Hs)s 


OLIGCAN Sig y de cise skeen Sad 


(C2H5)4Si 


(KOD3 IVS onivun pean. ae ala aes eons 
(CoHie)eStEbin as. se ackieereiteces 


see Silane 


(C2Hs)sSiOH 


see Cinnamic acid, 3,5- 
dimethoxy-4-hydroxy- 


— CH :CHCO2CH2CH2N (CHa) 2,H2804 


3 


CisH2sN Os. H2S04.2H20. 
See 883 
CisH2sNOs. HSCN. H20. 
See 883 
see 2-Propene-1l-ol, 3(3,5- 
dimethoxy-4- 
hydroxyphenyl)-* 
Coculine. CigH2sNOx. 


Canoe 
Pati) 


CECA OUn Prae caterstest-rictacactee 


Oo EO atnat etcttisan ns an eiaier 


see Indole, 3-methyl- 





B41, 579 


B41, 580 


J1944, 
454 
B4, 630 


.|B4, 630 


J1944, 
1696 


Am 58, 
897 


..|B41, 579 


B42, 1007 


B41, 579 
B4, 625 


B41, 581 


B10, 509 


B10, 509 


B102, 354 


B212, 470 


E14, 89 


E14, 89 


E14, 90 


E14, 90 


Crystalline Solubility 
Mol form, color and ae Be Density np cas an Get ae es Ref. 
AE specific rotation 1 leek b other 
Wy a jens ace! 2 | solvents 
60.17} gas —155.2 = LO GRE! ee sec hait ond, o\|\> = cle cxealeeiree Altea --)|)2 onal tagaverenenea iene 
U7 DED tapiensnstecseece peel —1385 LO, O60 aR Yas. ct0, | eR LHe Bats el: | eA eee 
1G) 613 64 PM peepee ener 5115 SRO re AeR 2 190760 105834030". ll. Pee ie i | ol] sulf s 
130.14|gas —122 SSH Oy A ows alka dee ee 
LOS:51 | ez ceeeheee | Meee OV—1030 288, 0 Nte425 720 lida id leas |e eee eee 
0 ee ee oe ee ones —105 = AAT) Ne Sacre air al aceteeear are Gt ceveile che ntare:ai] hyenell oes Meee 
EOD BS eiemenete ecto see Sal ol ae 158-9 O:02070: Nl eae Ws) Reta Pia ee Deena ee 
WSOSZ5i errant tec ncatersvsvsel tet aeevers! arm 125-6 LON 7c y UNS a eee 8 
130207) | eerste, ete | ae A LSALGTO0N | aes ee ci eer eae yl ges A tel Pe cee ee ey 
19407 he ere oe Alea eee 110760 0.83547 |1.3900% | i peth « 
lig © 
AGSTAl Naeem ramees + —156.5 ithe | lpnceclls aar se rie, (See 
PTS eB Ul eerste see tarets allies ail eae adele 150-1 O-G38 7. aie leet Pies aralfla- aval] fers elle ssceereeanate 
162 TO a eel ee ee HOLS ST O12 78 eee d|s BN ea ares 
IVEURY oh ot creel Bannon 154.77 “40;76827) 47a Sole ieee cee eee 
SBL20I2 emanate —91.1 [26.57 — |0.6487 ijvjv sulf i 
HEL GOS oer nea hacs fexdcen etter Gere ory eae 107 0.731320 |1.412420 i sulf i 
182/98 | beet Aiea 4 eee 154760 O:8647 7, MASE aioe Ronen At) | eee mee 
407.44\lf (al) LSC=Tal PE SASS srs Scio ORAS REE ct e <. le = pee 
443.47|lf (al) 1070 (0 CR? On 2 | | rT (ft tacsl fant Ce | | See Se (ORs eee 
386.46/ye nd | oS | eee ee | Edy Wier Ps | Fae cae ee ri) DB Wiccicdls sicfics aisle temerereteters 
329.38|/nd (bz), TOL 8 Wihrece cereal oom eerie eee 6|/s | 6]|s] 6 |chls 
[alt —71 dil alk s 
412.70|nd (al), TOG Wed ek ike as Staite acne ee 8 .|chl s 
{e]p —1.7 (chl) 
426.73} (al-peth), LoG | Mata eae he AR Ga cea bers boeauer 8 .|peth 6 
[aly +3.5 wae 
(chl) 
v4 = 
412.70 blifal) (a)® RGANBis Ales Zi! ake well erred ties alee beeree 8 .{chl s 
+5.2 (chl) 
414.72|/pl (al), LA) SURGE Ae arom ti ate oc Behe a] <= «(RS 
aJp —37 











For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 

























































































an Crystalline " Solubility 
No. Name Synonyms and Formula ee * | form, color and mee eee Density np oa i 219 el ama Ref. 
* |specific rotation ; other 
w | al |eth|ace} bz 
solvents 
$$ $$$ $$ 
Skim min 
891 |Skimmin........|7-Hydroxycoumarin-7- 324.28|(w+1), Pasha Ril te chse tara tenets oltNe]| atiete cars teens sh | 8 | i elie} o\ Let, eM hes Acer 
glucoside. Umbelliferone 18 
glucoside. [alp — 80 (Py) 
° 
rear ek =o 
| 
892 |Smilagenin...... CrElnQe acer eenny sntste 416:62)mulky nd (ace), {185 . .. } eins cc cw sign snc nal 8 s |'s |chls E14, 284 
lalp—69 
893 |Solamine........|Solatunine. CasHzsNOuw...... 868.04|nd (85 % al), COs LEO AE SO as.ell is tie amie ete ees i |v*} i Ch) i, . (yeh Ges 
lalp —60 
894 |Solanidine....... Solatubine. CxHaNO....... .|897.62/nd (chl-MeOH) |218-9 BUDO! | Uilloxteimnsvein Poloalex nest Uae ilae Agana ne 
tan 929 MeOH 6 
895 |Solanine......... Purapurine. Solatunine. BS2-O04ind (al), fakes. jea. 190 |i... oc. |e os ee enere > Me i L |OE dsebeene htt revsisarn 
CuHisN O16. (diox) (284.5d) bh diox s* 
CsHi10.—O—C 6H 001—_O—C 6H1001_O—CuHaN 69 (al 
rhamnose galactose glucose solanidine lalp — 69 (al) 
896 |Solasodine....... Purapuridine. Solanidine-S. |413.62/hex pl, [e]p 200=—2 5” le dieuattes,t| seem mes ei simsn, eutans s*| 6] 8s | 8 |chl v J1942, 
a —92.4 (bz) MeOH 8 13 
diox s 
a6 ey a Eon 
oe we HN“ 
— |Solatubine....... see Solanidine 
— |Solatunine....... see Solamine 
— |Sorbic acid...... .|see 2,4-Hexadienoic acid* 
898 |Sorbierite(D,—) . .|Iditol. eI PON Re ee hen wa tel eau Sopa bee Stone 8. [eee lactone ees eee Bl, 544 
7c Pa : (w, p=2) 
csp (ele 
H OHH OH 
2899 |Sorbitol(D)....... D-Glucitol. D-Sorbite. 182.17|nd, [ale 110 2958.5 1.489" |1.33302% | s | s+] i |...|... Py vi B12, 2385 
OHH OH OH — 1.98 (w) aa 6 
Sara Ni 
H OHH H 
i 69 acres Sc Gulitol. CeHuOc. See s99..... 182.17|(a]+1.7 (w) BOHOL pa Wises cic iasayesell eeteuene serail cara < ete Pa bec Oi toes foaeten Keech [ns ak ae 6 Bl, 534 
8101 |—,hexaacetate(D). .|CisH2eOw. See s99........... 434.39|pr (w) GS-07 | Pore deteollincie aera ki dere santero hl vy | 6 AcOEt s |B2?, 163 
8102 |Sorbose(D)....... Pseudotagatose. D-Sorbinose. |180.16/rh (al), [alp NGS | MPs. WSGU2N, Wise ke ches a Pa or SN oh sr Pot ide cus tucheuenc B31, 345 
ete +42.9 (w) 
ah v] IS alana A 
H OHH 
8103 |—(DL)........... B-Acrose. CeHi20c. See 8102.. .|180.17|rh 54> eee AOE UN Serena en Ch reed ard ect foeng oes sca B31, 348 
104 | — Es) ie eta (COIs OSC S102) a 5.5 1s coossre 180:17\rh aly —42:8) (165) |= |beece ee. MGI eee By eSB ee clean yee MeOH 6 |B31, 346 
— |Sorbyl alcohol. ...|see 2,4-Hexadien-1-ol* 
— |Sparassol........ see Benzoic acid, 2- 
hydroxy-4-methoxy-6- 
methyl-, methyl ester 
8105 |Sparteine........ Lupinidine. CusHoeNz........ 234.37] [e]p — 16.42 (al) [30-1 32576 1.0196; |1.5312% | 6 |v] v .|chl v B22, 621 
1738 
8106 |—,sulfate penta- | CisHsN2.H2S0..5H20....... .422.53]pr, [aJp—15.3 |242 J... fee ee, 152 80 ies anal eases Wes ec eee B232, 99 
hydrate 
— |Spinacane........ see Squalene, perhydro- 
—|Spinacene........ see Squalene 
—|Spinulosin....... see 1,4-Benzoquinone, 2,5- 
dihydroxy-3-methoxy-6- 
methyl-* 
8107 |Spiro[5,5)hende- |Pentaerythritol dimethylene |160.17].............. 46.5 vy CLT 4 earl ho EN CRNA v-| v]s]s | 8 |CChs B19, 423 
cane, 2,4,8,10- ether. Spiro-bi(1,3- 
tetroxa- dioxane). 
Dae, 
° ° 
For explanations, symbols and abbreviations see beginning of table. aes 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 

























































































Ceyatalline Solubility 
No. Name Synonyms and Formula aa form, color and sane Ee Density np Ref. 
* |specific rotation other 
w | al |eth|ace} bz 
solvents 
Squalene Mimi 

8108 |Squalene......... Spinacene, Onelaneenen nner: AIO73 (Ce eee eee 28017 0.8562" |1.4965% | i | 5] s|s|...]/CCkhs BL, 250 
8109 |—,perhydro-..... 2,6,10,15,19,23-Hexamethy]- |422.80].............. —80 27410 0.81259 |1.4525% | i | st|...J...] © |.......... B12, 145 

tetracosane*. Spinacane. 

CaHe. See 8108 
8110 |Stachydrine...... Hygric acid methylbetaine. 143.18}deliq QBG: Ph sects dl ae cist terete ee ry ea ae | .|ehl 6 B222, 4 

N-Methylproline methyl- 5 

betaine. C7HisNOz. lalo-a t.25 

slll |—,oxalate......... C7HisNO2.H2C204........-.. 233.22|nd NOB | ls sseccteatarnl| aeoeer ete earn eee Ay ie al Perret (P(e epee ics ol hes Fone ase 

sl12|Starch........... (LGN SCs OY) VIC Se aera eas cA ararie ned ke ey. ft amor powder id) 9) PRG). Aes PONOS.....ac [la ree tes AA ce Sen ee 

8113 |—,triacetate...... .|CoieHossOs(?).. 10.0 ee ee eee eee powder, BBO: 9 pe Miostecescprscsce all's at ietevaccrpi|ie eee cena 6} 6 s | 8 |chli C46, 

[alp+72.5 eae ake 
— |Stearic acid...... see Octadecanoic acid* 
— |Stearolyic acid .. .|see 9-Octadecynoic acid* 
—|Stearone......... see 18-Pentatriacontanone* 
— |Stearoxylic acid. .|see Octadecanoic acid, 
9,10-dioxo-* . 

8113! |Stibine, bis(tri- |(FsC)2SbBr................. SOs TO wave eretaterey~ steracin |e migmnneerers js a PA et | eee be eccry Paceeral ame! bezel ey tl gee es J1957, 
fluoromethyl)- 3708 
bromo-* 

81132 |—,bis(trifluoro-  |(F3C)2SbCl................. QOD ZA ysl sina olaears we ol eae epee and City Sere LN. be adeaelinete rains "s tol (eis) Pare [ae aed [ae [Serr kota J1957, 
methyl)- 172 3708 
chloro-* 

8114 |—,bis(trifluoro- (Bs@) eSBs veseverccuerseissts SSC TON cccte daisies e-siure —42 oe 72 A (ORO hac (Re Pig Ions [oil megs Inmet Inismion c aes. J1957, 
methyl)iodo-* 168 3708 

8115 |—,dibromo(tri- |FsCSbBro.................. S556 | Rrorisitaeets cc silane eee ce Op 7 earl BORGES fa Aisle pet clade sae sn J1957, 
fluoromethyl)-* 342-5 3708 

8116 |—,dichloro- CEH ESD Clo. ne adcctevieients 60 269.77|nd or ta 62 LIO=D [eye Geile oss Vv MeOH s_ |B162, 574 
(phenyl)-* aas 

8117 |—,diiodo(tri- SOS Dis inccanctesrae oceans. 444.61|bt ye 4-8 POO. Noch aas BS Ac, Peeks acy ares | AR ee Bea J1957, 
fluoromethyl)-* 3708 

8120 |—,triethyl-*...... (Cag) SIO 8 Fs 5 ¥ 2008 woiwesic.e DOSE ninciaersorsiaisee —29 1 UR Ieee (eres eens Ed eee (8 eaten aie! ecco B4, 618 

8121 |—,trimethyl-*....|(CHs)sSb.......... wiatiatereraud GOs SGi rarest snares seater | iaeone seas 80.676 gra ae | ee ee BREA BPE | ciglbvonwieamane B42, 1004 

122 |—,triphenyl-*. .. .|(CeHs)sSb.............----. 353.08|tel pl 51-2 >360 1.43437 |1.69482 | i | s | v vy |chl, CS: v |B162, 573 

, >2201 aa v 

8123 |—,tria(trifluoro- |(FiC)sSb................-5- 328079 | ae ee —58 (Eee Ml Peete x, ie. alee Me ee J1957, 
methyl)- 3708 

124 |—,tri(2-tolyl)-.... cs 395.16] (al) ZO=80. “Wena vetel coal ski coco | ed eee sh | v v |chl y B16, 892 

( YA ) peth v 
CS )m 
8125 |—,tri(3-tolyl)-....| /crs 395.16] (peth) Gy Mahl per 13057 ulncce cues s|v v |chl v B16, 892 
Ss aa Vv 
>) 
8126 |—,tri(4-tolyl)-.... (cr é»-) As 395.16/rh (eth) 127-8 ME SBOG las wiecstahe 5/8 s |chls B162, 574 
: peth 6 
8127 |Stigmastanol... .|Fucostanol. 6-Sitostanol. 416.71|(+1w), 1 ga Nn eae || reece ra chl s E14, 91 
138-9 
ASU lalb +25 (+1) 
a 
HO— 
8128 |Stigmasterol..... Lep"} 2 000 Reo Senge a8. ROTI HE 412.67|(al+1w), AOL ee. pl sirc-aSecacstereralt eee wmiciei's BURR to a as oll erase chl s E14, 88 
Peal 008 8 
8129 |Stilbene(trans)... .|trans-1,2-Diphenylethene.* REO) 2G ten wieetelaysnsttulene 124 306-7 0.9707 /1.626417 | i | dé] v Wahl ecw; .svotederone B52, 537 
Os a ee ee = 
4’ —CH :CH— 4 
5. 6° 6 5 

8130 eect CuHuNe. See s129..........}/210.2 |red nd (w) Yt ne Sere irr eT (renee Pes Ny le |lece | ee ee B13}, 85 
cis. 

8131 |—,—(trans).......|CisHusNz. See 8129.......... 210.27/purp-br nd MOOSE © [has cisie.ssecerskall RIS 6 oxmtine Hl eberaee dl saeee Ril samell es -</ hevekel | mae eaovers B13}, 85 

(176) 

8132 |—,4,4’-diamino-. .|CuHuNo2. See sl29.......... 210.27|flakes (lig) QOH 2) ilhaics Siniaieteochal ans erexeieveval lls caypueyecereest | ereee RE Hecie eniess Ihe ees pe ea B13, 249 

8133 |—,2,2’-dihydroxy-|CuHi2O2. See 8129........... 212.24|/nd (al) QE Wi Fevcresstetecpcullnistetirerea illevaieyersarell cise Adal MA? |IFecestibicks| agen Bet ans B62, 987 
(a-form) 

6134 |—,—(6-form)...., .|CisHizOz. See 8129........... 212.24|flat nd LOT Micscrecraetunnell cae erprert tall coos x Ter ane 56 | 8 8. lcudcsaainlere B6, 1022 

For explanations, symbols and abbreviations see beginning of table. 
C-546 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





























Mol Crystalline 4 Solubility 
No. Name Synonyms and Formula es * | form, color and 3a: et Density np (ora ael ee hea el | Ref. 
* |specific rotation h b other 
w | al jeth|ace} bz enigarts 
Stilbene 
8135 |—,3,5-dihydroxy- |Pinosylvin. C1uHiO2. 212.24|nd (aa) 156 Se cueirrallae et ad alesse ea dita bere Bal saloblis C33, 
(trans) See 8129 aas 8989 
8136 Yea 2 Nae Stilbestrol. CiuuHizO2. See 8129 |212.24|nd (aa), ta (al) 284 ss... eee chee eee ...| 6] 6] v]s faa d B6, 1022 
Tans 
a8 
8137 |—,4,4’-di- Bianisal. Photoanethole. 240.29|If (bz or aa) [210 BOD, Sie Ilvetranaacd aaraaen 8 jaa 8 B6?, 988 
methoxy- CisHieO2. See 8129 
8138 7 hence CuHioN204. See 8129. ...... .|270.25|ye pym (al) 104-7 SU) er ahr ri reek arte mole tb lane ll aie teils, B5?, 542 
ow m.p. 
8139 |—,—(high m.p.).. .|CiwHioN2Ou. See 8129........ 270.26|pa yend or pr |186-7 sj... ee le cc cece clecscvvee Re) Sales || each B52, 541 
(al) gh aas 
8140 eee CrsHioN20u. See 8129. ...... .|270.25]ye nd (aa) | eam | Pare erat ihn | Lac era eae a Rta tal Willer llopseel cee ee ta B5, 637 
ow m.p. 
s141 |—,—(high m.p.).. .|CuHiN2O«. See 8129. ......./270.25|pa ye nd (chl) |196 A2Grexp Pualaee aaa ...{ 6 | 6 |...] 8 lehl st B51, 306 
C82 6 
s142 Gorey a CuHioN20,. See 8129........|270.25]ye pl (aa) 1 OY poealinn | [fsccor Paris nosy ocean Sal esl eeeval ebles B52, 541 
ow m.p. aa sh 
8143 |—,—(high m.p.).. .|CuHioN2O«. See 8129....... .|270.25|pa ye (aa) 143-4 412. exp) Wheetaae diane aan ...{ i |...]...] 8 |CS2, chl, B52, 540 
xyls 
8144 |— 2,6-dinitro-... .|CiuHiwN20«. See 8129. .......|270.25]ye nd (bz) 114 (86) PUREE repens FAllerteesteatee 4 iia bees ney |e esa ols B51, 306 
8145 |— 3,4’-dinitro- CiusHioN204. See 8129......../270.25]ye nd (aa) 155 anatingra ton SLE eRe Rel lite borate ve atetulluagal & 18, (ens B52, 541 
(low m.p.) aa, sh 
8146 |—,—(high m.p.).. .|CudHiwN2Ou. See 8129... .....|270.25lye nd (aa, DIG Miechaccnaee Ate ane aed ...{ &]...] 8 | 6 lehl 6 BS, 541 
PhNO: or Py) AcOEt 6 
8147 |_4,4’-dinitro-  |C1aHiwN2Os. See 8129... .... .|270.25]ye nd (aa, chl |234-5 |......... Ale Soomeah rortoerar ...| 8| 8] 6 | 6 |chls BS?, 541 
(ow m.p.) or PhNO:) (210-6) lig 5 
8148 |——(high m.p.) .. .|CusHioN20.. See 8129........ 270.25, Vat (as), 1203 08 ilove tenalomaritenell seem ...} 8] 6 | 8 |] 8 |chl 6 B52, 541 
nd (aa or (286) aa sh 
PhNO2z) 
— |Stilbestrol....... see Stilbene, 4,4’- 
dihydroxy-(trans) 
8151 |Strophantidin. ...|C2HsOs................... .|404.51|(al+}w) 2325 (aril) il menva tn rel ices otenvall eee 2 les saleeetenles E14, 252 
(al? -+41 (al) jo arg 
8152 |§-Strophanthin...|Onabain. CaHuOnw.......... S84 67 bye pl (Ow): (200) da ahdsnoaltmeets coulis nso Fe hesiaal eae ose tae ico es E14, 251 
A 
[aly —34 : 
8153 |Strychnine....... (ChEECASHO. 5 pened ooen ose 334.42lorh pr (al), 268-90 |2705 qS6ae Slee Bo) wise) ouehlis B27, 723 
[a]p — 139.3 mee : 
(chl, c=1) 
8154 |— hydrochloride. . . |CaH2N202,HCl.2H20......../406.91][aJp—28.3 =f... wee fee eee feee ee eee fee eee ee Sia oats eed |Cblse B272, 730 
(w, c=0.7) 
8155 |—nitrate......... CuH2N202HNOs..........- 397.43/nd 280-310 Wiese ae OZ7a ailictis septs a | oe) i |. .sl.. spend é B27?2, 732 
8156 |—sulfate......... (C21 H22N202)2. H2S04.5H20. .. . |857.00}mel [a]ss9 DOO Wot 2 cy Ree hire ssa tec aecearen Sill WeSial ulate eicees as eleeyoserss coll Mesboasitnts otre 
13.25 yh 
— |Styphnic acid... .|see Benzene, 2,4- 
dihydroxy-1,3,5-trinitro-* 
— |Styptol..........]see Cotarnine, phthalate 
8157 |Styracin......... Cinnamy] cinnamate. 264.33|nd 44 OSS: e oa kere eacluamakesc Tse) tVAll eee |r eealaeeserevey eee B92, 388 
CeHsCH:CHCO2CH2CH:CHCeHs 
8158 |Styracitol........ Sd 164.16{pr [a]p—50 —(|155 sitar sores ||8 Serre acre v|i|i|i i |MeOH 5, |B17, 235 
A B18?, 620 
cy ah an ee Gi (w) - ‘ 
| OHH H | 
to) 
8159 |Styrene.......... Ethenylbenzene*. Phenyl- TOA Al ee yee cts ces. tele —33 145-6 0.9090; |1.5463% | i | s|s|s|...|MeOHs |B52, 362 
ethylene. Vinylbenzene. C&: s 
5 6 
a B 
4¢_\—cu:on 
3 2 
8160 |—,a-bromo-......|CsHsCBr:CH2.............. 183.06). dein oe 0 aes —44 86-714 1402523 71 FS S120 Fal ecb tora exon tester | creel echatads vaxestaions BS?, 367 
8161 |—,6-bromo-...... Cee He CUBE anette sain a PSS-OG| 5.00 ssdecss< are sneer +6(—8) |10722-3 1.426916 |1.599022 Go] 00] 00 Peels wells sevice soca | EOB4, SOS 
8162 |—,2-bromo-...... @sHyBriSee/6159 5.05 hos 14183106 |e ake ne cs os fr=— 62.81 1)}206;27508 04 | 04160 quel 502 7208 [eed ler el ners lereve| stars acieere eats | tetera ee 
64-53 
8163 |—,3-bromo-...... CsH7Br. See s159............ 183706 | Meee es eect asec 90-420 ORE PES: © | onllaod i oolesadlecsimeccuswen: Am59, 
1176 
8164 |—,4-bromo-......|CsH7Br. See 8159...........- 183.06)If 4.5 8916 1.4007 15593329) Wear il ieee. alc onal Olay, B52, 367 
aas 
8165 |—,a-chloro-...... GHENCOMGHEA, .. 5.08 spre nes 138,69 | WeMeR ents neat 238 199 1098440 165623170 (etm sie sll steel ere cereteteree ste B52, 367 
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i Solubility 
Mol Crystalline = b 
No. Name Synonyms and Formula : form, color and Ae a Density np ae ee a Ref. 
AL specific rotation other 
w | al jeth/ace} bz 
solvents 
St —| Iain 
Styrene 
8166 |—,8-chloro-...... CsHsSOH:CHCl i.e. cue or nes ASBIBG 1 cs cies eee al eae eta 199 1.1095, |1.5736% | i |e | |...]...].........-|BS2, 367 
8167 |—,2-chloro-...... CeHiCl! See:al59.......260 5 os 138.59) 'F ioc acer acres —63.15 188.779 1.1002 1.5648 |...) s | s | 8 |...|CChs Am 66, 
aas 1295 
8168 |—,3-chloro-......|CsH7Cl. See s159............ 1B Sc a (0) Wiley aire tory © el ech | [coen Aere rier 62-35 1.0907” 1.561920 DONG SE Bas ols ar all ree peeks Am 66, 
1296 
8169 |—,4-chloro-...... GsHeCl. See's159), 4... ose sane 138.59! erect camel hs otnak snare aus 7412 1.15542 1.56582 We wiley Pacer, ay been eo B52, 367 
8170 |—,2-fluoro-....... Gskiriia See nln0 seers 120: 0A eee ae em |e ee oe 32-43 1.0300) |1.51974|\iglneulaai | se cel siamo AICO 
1295 
a171 |—,3-fluoro-....... Caz’. Seeisl50.. «cscs we a DPM EI = ad ers ea eee pO Oe ase 30-14 1.0257 1.51732 i BEB ery ete ell spaneexerece penis Am 66, 
1295 
8172 |—,4-fluoro-....... CsHrh See st59 0 cnn chs sau LOO Ae ese oiccs abe —34.5 67.459 1.0247 1.51582 RO ts ol oats ae kes Ae aS 
1159 
8173 |—,2-hydroxy-..... o-Vinylphenol. CsHs0. 120.14|nd 29 10816 1,0468% |1.577% 8B] Vv |v |e--yee Jeers ee ees B6, 560 
See 8159 (7715) 
8174 |—,3-hydroxy-..... m-Vinylphenol. CsHs0. 12014 Sees ah vis nee kaviad ctl TRA CREM OES. ee soft Mal Pa Nea eet aed (ek Ss 
See 8159 
8175 |—,3-hydroxy-4- = [5-Vinylguaiacol. Hesperetol. |150.18}.............. Bl (a awhile ware Salto a taba reeves eee PE ee ee oe eae een a B6, 954 
methoxy- CsHiO2. See 8159 
8176 |—,2-methoxy-... . |o-Vinylanisole. CoH100. 134.18|nd 29 195-200 1.0609; 1.5388 | i | s | s |...|...Jooss B61, 277 
See 8159 83-412 
8177 |—,3-methoxy-... .|m-Vinylanisole. CoHwO. 1 B41 |e ee deer alee! 114-677 [0.9997 |1.555% | i | s/s .|B6, 561 
See 8159 
8178 |—,4-methoxy-... .|p-Vinylanisole. C»H10. TS418) ie et vciserite-gudll len cuako meas 204-575 1.0001) |1.5642" | i-| 5s | s -|B62, 520 
See 8159 95-616 
8179 |\—,f-nitro-....... CeHsCH:CHNO:z............|149.15]ye pr (peth or [58 250760 Pee ee eee 1) el walsh. . aol B52, 368 
al) 150" 5h CS: v 
peth s 
8180 |—,4-nitro-....... CsH7NO:. See s159.......... 149.15|pr (lig) 29 d Reece sere ois Call each eae VE dr ase lor a | ee 
— |Styrene oxide... .|see Benzene, (1,2- lig s 
epoxyethyl)-* 
8181 |8-Styrenesul- CeHsCH:CHSO:2Cl.......... 202.67|flakes (bz) 1 ines (Ea ate rclsutah coi Seer ee ee + wh Se Wesel as a ee Ieee ee yee B11, 87 
fonic acid, 
chloride 
8182 |Subboric acid, | (CH:0)2BB(OCHs)2........ ./145.78].............. 24.3 [9370 le ce alo ee hdc] meee alsa 
tetramethy] ester extrap 
18% 
— |Suberaldehyde.. .|see Octanedial* 
— |Suberic acid...... see Octanedioic acid* 
8183 | Succinaldehyde. .|Butanedial”. SOOO econ ce ere . .|169—70780 1.0647 1.42628 | s | s |g ]...]...losv BL, 824 
OCHCH:CH2CHO bd 
— |Succinamic acid. .|see Succinic acid, 
monoamide 
— |Succinamide.... .|see Succinic acid, diamide 
—|Succinanil....... see Succinic acid, imide, 
N-phenyl- 
— |Succinanilic acid |see Succinic acid, mono- 
amide, N-phenyl- 
8185 |Succinic acid..... Butanedioic acid*. 118.09]tcl or mel pr 182 235d 1.572% {1.450 6|s | 6]|...| i |MeOHs_ |B22, 540 
HO2CC H2C HeCO2H vA 
8186 |—,anhydride......|Succinic anhydride. 100.07|nd (al), rh pym}119.6 DER: . PMAAING. cha ielncenvacr 1s peers. wi. ohios B172, 428 
1 (chl or CCh) 
o=|l J=o 
fo) 
8187 |—,diamide........ Succinamide. 116.12/orh nd (w) 260 LISS My s ics maw elieenecee F Teal Rs Wee WY, I eet ey [Pein eee B2?, 554 
H:NCOCH2CH2CON He sh 
8188 |—,dibenzyl ester. . . |}CoHsCH2O2xCCH2CH2CO2C H2CsHs _|orh pl or ta 47-8 24515 1.256 1.596 BS Bale Mlcceesaatet B62, 418 
298.33] (PrOH) 
8189 |—,dibutyl ester... .|CaHjO2xCCH2CH2CO.GiHj ~——|230.80].............. —29.25 |274.57 10.9760, |1.4288% | i | s | s «| ORR B22, 551 
8190 |—,di-sec-butyl ester|C4H302CCH2CH2CO2GiHy ZEO.BO| eee wie aren | caverns evant 256760 0.9735, (1.4238 HEE SI. (8... cl peer B22, 559 
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Mol Crystalline b Solubility 
No. Name Synonyms and Formula t “| form, color and vate ee Density np Ref. 
ves specific rotation Cc Cc other 
eth] ace| bz 
solvents 
Succinic acid 
8191 |—,di(2-carboxy- Diaspirin. Succinylsalicylic POS.20indi (agonal) HP SL76=8) iis. a ellen aetarhileoak es B102, 43 
phenyl) ester acid. gh 
CO2H HO2C 
ee 
&_S—orccnsomscor—¢_ 
8192 |—,dichloride....... Succinyl chloride. 154.99|p] and If 18.5 190-2 Oe Yee cll Wosllao alls px cxc0 a. B2, 613 
CICOCH:CH:2COCI 
8193 |—,diethyl ester... .|Ethyl succinate. Dees MOl tie ca tr brecnarerpuccne —22 217.7760 1.0406, LAD 120" | | re: ||| sco lley |e leone ene B22, 550 
C2HsO2CC H2C H2CO202Hs 
8195 |—,dimethy] ester . .| Methyl succinate. 146 14 Reseed acess 19 196.4760 T2084 -1| 104107291 a0) secre leans lene eteiet tote B22, 549 
CHs02CC H2CH2C0O2CHs 
8196 |—,dinitrile........ Succinonitrile. |) ae ae 54.5 265-7760 0.9848 VALG6) Wye a. |) Sere 8 i enieve tee cee B2, 615 
Ethylene dicyanide. 
NCCH:CH2CN 
8197 |—,diphenyl ester . .|\CsHsO2CCH2C H2CO.CsHs. . . .|270.29]If (al) 120 DDR oe ON So aan atin Goer i [ES less letolue) leeces arcs mee B6, 155 
8198 |—,dipropyl ester... ./|CsH}02CCH:CH2CO2C3H?.. .|202.24|.............. —10.4 250.87  |1.00117 |1.42522 |...]...]...|...]..-loss B22, 551 
8199 |—,di(4-tolyl)ester. . 298.32|nd or If (al) 20S | Wiercre: ora MReee leans. oa 2d | nore ee ern ES ey lle is:| 5) OSS B62, 379 
= — aa 8s 
cu—_S oxccurcrxcor—C_ CHs lig 8 
8200 |—,imide. ........ .|Succinimide. 99.09|pl (al), rh (ace) |126-7 287-8 775K Sogamel chose St stiN al. (ail hed eae a B21, 369 
a= yh | gh 
o=\ J=o 
N 
| 
H 
8201 |—,—,N-benzyl-... .|CuHuNOz. See s200.........|189.22/nd (w), pr (al) |103 390-4001 Ue. ise <tr tee es vAl v | 8 |..-| v" lehl v B21?2, 306 
C82 6 
peth i 
8202 |—,—,N-bromo-... .| NBS. CuH«BrNOz. See 8200. .|177.99]..............[.....000. 178 6d 2098S. | eerenaece 6 ]...| 6 |v |.../AcOEt v |B212,304 
AcO 6 
8203 |—,—,N(2-bromo- |CisHsBrNO:. See s200....... 254.09) (dil al) £2) emg pee eter arc ey Beal |e cert It As Rechant a? PNGB, dicicvelleacilnaeel| Meta steteetertes B21, 304 
phenyl)- 
8204 |—,—,N(3-bromo- |CiHsBrNOo. See s200....... 254.09/nd (al) TUS: eee Aertel | Re ee eee | aes lige cl acl (titel aso eee B212, 304 
phenyl)- 
8205 |—,—,N(4-bromo- /|CioHsBrNO:. See 8200. ......|/254.09]pr (al) bi Mn Vesey Se eeel EAeMON War eecs cee Billiciade ahs celta nshOS or B21, 304 
pheny]l)- 
8206 |—,—,N-carbethoxy-|C7H»NOs. See 8200.......... 171.15] (eth-lig) TE llaecpeses Sohail |W ah mae Kneestoewrat Velle collet eet tos ny B21, 305 
8207 |—,—,N-chloro-....|NCS. CsHsCINOz. See 8200 . . |133.53)pl 148-509 heres wins MGS, 7 Vleciera stares CRANES ool lead la bc ECAC B212, 306 
8208 |—,—,N (chloro- CsHeCINO:. See s200........ 1 5. a | acer rE ee 58 U5SS602 | ecrco ae lla cnet Vo lene leaefamni|s ae |OORLY, B212, 305 
methy]l)- 
8209 |—,—,N(4-chloro- |CioHsCINOz. See s200....... 209.63\/nd (dil al) ZOE | ile research sce lhordeok force en meee eyeilevalle atalisesien [OB Vv, B212, 303 
phenyl)- 
8210 |—,—,N (ethoxy- C7HuNOs. See s200.........|157.17|/nd 31-2 262" bbe UlRakeubak nas acai WR WS fe cecl be cnt as aan | ROOE SOF 
methyl)- 151-214 
8211 |—,—,N(4-ethoxy- |Ci2HisNOsz. See s200......... 219.24|pr (al) U1 ann pe AS a I) Semis coal Lo Prana Ae bh | gh} i |...|...Jaa st B21, 377 
pheny])- 
8212 |—,—,N-ethyl-..... CeHsNOx. See s200.......... 127.14) (eth) 26 236 Sestiariarsce viseslfeneceninadetaes Gul AN AP od allo atloan enc o can B21, 373 
8213 |—,—,N(hydroxy- |CsHzNOs. See s200.......... 129.12|]f (bz) (2 [ity MN [PRES See, Been oth Sa a AA We aeliance toirapn (OBS: B212, 304 
methyl)- 
8214 |—,—,N-iodo-...... CsHaINOz. See s200......... 224.99] (ace) AS Bie ooo teem ae 2.245 Sara recan a ERE WeSC.” |hnserss etasyva) ten ne tical] eee reo 
8215 |—,—,N-methyl-. . .|CsH7NOz. See s200.......... 113.12|nd (eth-peth, [71 745): a) TP I ee re eerie eae tar nan Fe |e Us, (epee (cee) cee es ae B212, 303 
al, ace) 
8216 |—,—,N(1- CuHuNOz. See s200......... 225.25)nd (dil al) 153° 9 bel Ae SBeeEy ilo hhalornod ual i |v|...]...].../]MeOH v* |B21, 376 
naphthyl)- 
8217 |—,—,N(2- CuHuNO:z. See s200......... 225.25|nd (al or BS i etansnste gesialas porsvcpn ovazeyies|prcorceyakene i|s|...|...| 8 |AcOEt 6 |B21, 376 
naphthy))- AcOEt) 
8218 |—,—,N-phenyl-....|Succinanil. 175.19|mel pr or nd 155-6 ca. 400 LISOGA w Mie tes bene Bela dil ars oi] oo aes otouaaheeeueteaqpess B212, 303 
CiHsNOz. See 8200 (w or al) oh 
8219 |—,monoamide..... Succinamic acid. 7 ddind (worace) (UBT 9 |ccse cgunalle specs apa eacniodiom B AVS lens | A igs B22, 554 
HO2:CCH2CH2CON H2 
8220 |—,—,N-pheny]-....|Succinanilic acid. 193.20|nd (w) Ue Se dle reictcroncicy nS Cuce eT CRS | all aA cael eons | eel greece eee B12, 295 
HO2CCH2CH2CON HCeHs s' 
8221 |—,monobenzy] ester] HOzCCH2CH2CO2CH2CeHs = |208.21)bz DOM we iiletaticeters || oretmteta ava nuocn te henmexs Do ied on eo B62, 418 
8222 |—,monochloride CH:02CCH2CH2COCI....... POSH se sash cannes fecacue ats |Mkate leone ke CS og | Om line Sree ge | ee etary ard eB, dee Gila wclllive nae niet B22, 553 
monomethyl ester 
8223 |—,monoethyl HO2CCH2CH2COC2Hs...... . |146.14]pr or nd 108-9 PSQSS tb eae tigs fasarenall reaeneoeenue v|vijvj...]...]ehl 6, peth |B22, 584 
ester (dl) i 
8224 |—,monoethyl ester |CHs02CCH2C H2CO2C2Hs. .. .|160.17].............. <—20 208.2760 1.076, Sart as eee 318 Vogal CV. lintene! |tesicrel | qayehausasn arene B2, 609 
monomethyl ester 















































For explanations, symbols and abbreviations see beginning of table. 
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Solubilit; 
Mol Crystalline = b ac uy 
No. Name Synonyms and Formula e * | form, color and oa oe Density np Ref. 
* |specific rotation = Watilechineslibe other 
solvents 
Succinic acid 
8226 |—,piperazinium salt] HOxCCH2C H2CO2H.CaHwN? . |204.23)........-..... 205-6) |eiiclssroee tine «cei omits ee BPs shall. oleae Ae Am56, 
1759 
8227 |—,acetyl-, diethyl |C2HsO2x20CH(COCHs)CH2CO2C2Hs  |........- 2. ee fee eee ee ee 254-6700 1.0817 1.43816 i |Psels Weal | CSas B32, 486 
ester 216.24 13912 
—|—,amino-........|see Aspartic acid 
8228 |—,benzyl-(dl)..... CeHsC H2C H(CO2H)C H2CO2H |208.22|nd 1 oe I aes ates SPN |e os. A| ae ee F-13y Feey— nal a el Egg a S| Weve heaeeenth ec B92, 628 
8229 |—,bromo-(dl)..... HOsCCH2CHBrCOcoH....... 196.08 excice om enters aie 1601) eae BOTSaan eee (hl bie faa ees Al tees EC B22, 560 
8230 |—,2,3-diacetyl-, |Ethyl diacetosuccinate. 258.27|mel pr or nd 2 7 Wy. pYov\votnde lie pe coueeeteed |e datetmims caer 61 8 jean es Vom: ehl y B32, 505 
diethyl ester C2HsO2CCH(COCHs)CH (COC Hs)C O2C2Hs lig 6 
(diketo form) (al) 
8231 |—,2,3-dibromo- |HOsxCCHBrCHBrCQuH..... 275.89|pl REZ —B. Uiciercun -eyecstelhoubor retell nea merase Aa lene Freee (SDI lo oral IRA crc cuerch rs B22, 561 
(a) {aly +126.3 
(AcOEt) 
8232 |—,—(dl).......... HO:zCCHBrCHBrCOoH..... ZO. BOCworsAcOMe) Viel |) ities sieeve cele an ee ptncteee ce By | ere pee ai] cts ell mel cence eee B22, 561 
8233 |—,—(l)........... HO»CCHBrCHBrCOoH..... 275.89|nd (bz), 1 sy (ee | Pe eerily) (enue ire v|vf...| v |..-|AcOEt, B21, 269 
(al? — 148 peeves 
(AcOEt, peth 6 
c=5.79) 
8234 |—,—(meso)........ HO:CCHBrCHBrCOcoH .....|275.89].......0.0000. ZE9 cloned istabie He Aen eers ree ccllis. iccn ote oe SO | Vl ohne Obs B22, 561 
tube) yh 
8235 |—,2,3-dichloro- |HOsCCHCICHCICQ2H. .. .. ./186.98|mel [a]? 166270 5 Miles e ce 1.8205 |........ so [eee Js | ee ee | B2?, 556 
(d) +3.6 (w, c=3) 
8236 |—,—(dl).......... HO2CCHCICHCICO2H... .. .|186.98|pr (w or Sd: We woee ts eS ee |e tr s*|s|s/s | 6 |chls B22, 557 
eth-peth) 
8237 |—,—(meso)....... HO2CCHCICHCICO2H..... .|186.98}hex pr (w) 2200) Blac. oe lee note Gee ee ees 8|/vilviv] 6 |lehlv B22, 558 
8238 |—,—,dichloride(dl) |CICOCHCICHCICOCI...... PER SA-Y fla emche Av aches tree 39 TS :5t 1. 9 hake chal) secre ee dd): #14. ake dnc Case oe eee 
8239 |—,—,—(meso).... .|CICOCHCICHCICOCI...... 22387) teers so is-3,5 Sone alan ate 105-646 Wn. 0e% < «|e naeeee Ba Bp WY Sees . |CChs B22, 558 
79-8015 
8240 |—,—,diethyl C2HsO2CCHCICHCI1CO2C2Hs |243.09].............. fee eee eee 13215 1.19637, RY SS b--h Ire ICE) | al Peel ey ISR Sp epeees ae B32, 556 
ester (dl) 
8241 |—,—,—(meso) .. . . .| CoHs020CHCICHC1CO2C2Hs |243.09|nd (dil al) 63 125.525 |1.1490% |1.4266% | i | v|v]...|...|.......... B22, 556 
8242 |—,2,3-diethyl-, 3,4-Dicarbophenoxyhexane. (|326.40ind (lig) 107-8 haat SA Ae SPs, oil eee «cae iy) Cts | salto B6, 156 
diphenyl ester CeHsO2CCH(C2Hs)CH(C2Hs)CO2CeHs CS2s 
— |—,2,3-dihydroxy- |see Tartaric acid 
8243 |—,2,3-dimethoxy-,|C Hs02CC H (OC Hz)CH(OCH3)CO2C Hs 57 13512 11317, 1.4340% |...]...]...]...].../MeOH s |B32, 328 
dimethyl ester (d) 206.20! 18 
pr, [a]p+79.9 B162, 87 
(MeOH, c=2) 
— |—,dioxo-, see Succinic acid, 
dihydrate tetrahydroxy- 
8244 |—,2-dodecyl-3- 2,3-Pentadecanedicarboxylic |300.44\If (aa, bz or al),/132-3 sf... fe eee. i | s4| v |...] s4 |pethi B2, 734 
methyl- acid*. Roccelic acid. rods (ace) NaHCOss 
CHs(CH2)1CH(CO2H)CH(CHs)CO2H 
[aly +14.6 
(al) 
8245 |—,ethyl-(d)...... .| HO»xCCH2CH(C2Hs)COrH... .|146.14|pr or nd, 84-5 ASO-S io  Hitsscsstiaalenne tec Vl Mae walecd xb B22, 584 
la} +20.6 ss 
(aa, c=3.7) 
8246 |—,—(l)........... HO2CC H2CH (C2Hs)COzH. .. .|146.14|pr or nd 84-5 EBOMS WE Mittens. <cncailare eee Vole | tale al s.-cf ohh s B22, 584 
[a] 20.8 peth i 
(ace, c=4.6) 
8247 |-—,formyl-, C2HsO2:CCH2CH(CHO)CO:C3Hs fee ce eee ce ele enew eens RIGOR Mice T4486" | ii oonlceeal al ceed ae eee B32, 485 
diethy] ester 202.21 
— |—, (hydroxy- see Paraconic acid 
methyl)-7- 
lactone 
8248 |—,2-hydroxy-3- _|d-Citramalic acid. 148.12|[a]p+34.67 [108-9 sf... fe fee. Be bar Gon Rae al eee 
1-(d)- 
methyl-(d) HO:sCCHOHCH(CHs)COoH (erp e742) 
8249 |—,—-(dl).......... HOsCCHOHCH(CHs)COoH .|148.12/mel pr 119 WUD) |) Wisaewecnelewestatces Vo} 8 Wh es] Qylod ipebh a B32, 294 
8250 |—,isopropylidene-|Teraconic acid. 158.16}tcl 160°» > Gling caneeehltec.csocl oka sel et), 57 | See li | res eee B2, 786 
(CHs)2C:C(CO2H)CH2CO2H 
8250!|—, mercapto-(d) . .|d-Thiomalic acid. 150.15 {a]p +64.4 CT) Pel Uy Sc: ie | PU Pe!) A eee, Ve ae ne Bie 8ilavoall 8 Ul der llerasanenel Bote ee, 
HO2CCH2CH(SH)CO2H 
- +76.1 (ace) 
Ne NN IE at ee 


For explanations, symbols and abbreviations see beginning of table. 
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No. 


8250? 
8250? 


8251 


8252 


8253 


8254 


8255 


8256 


8257 


8258 


8259 


8260 


8261 


8262 
8263 


8264 


8265 
8266 


8267 
8268 


8274 


8275 
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Ref. 


. |B32, 291 
. | B32, 287 


B2, 636 


B32, 484 


B2?, 650 


B172, 449 


.|B2, 762 


.|B22, 651 


B2, 762 


. |B32, 479 


B10?, 607 


B91, 380 


B92, 619 


B91, 381 
B17}, 259 


B17?, 473 


B17!, 259 


.|B9, 909 


.|B32, 500 


B2?, 601 


B2', 290 


B31, 424 


B31, 453 


B162, 75 


aia | iain cae lix kaa ies a i | [ee Ce oe 
C , Solubility 
Mol rystalline ee i 
Name Synonyms and Formula Me "| form, color and oC oc Density np 
* |specific rotation : : other 
w | al jeth| ace} bz 
solvents 
DO ( — , 
Succinic acid | 
—,—(dl).. ....|HO2CCH:CH(SH)CO:H /150.15 amor 149-50 aA MT ey el tt 
=—(). _.|HO:CCH2CH(SH)CO:H 150.15|{alp — 64.8 (al), |152-3 Baler ess etl 
—75.8 (ace) 
—,methyl-. |\Pyrotartaric acid. 132.12|tel pr 112.5 d 1.4303 -|ehl 6 
HO2CC H2eCH(CHs)CO2H 
—,2-methyl-3- Diethyl methyloxaloacetate. | 202.21 144-62 i | © | 
oxo-, diethyl ester) C2HsO2xCCOCH (CHs)CO2C2Hs 
—,methylene-... ./Itaconic acid. 130.10|rh 167-8 d 1.632 s|s| 6 6 |chl 6 
CH2:C(CO2H)CH2CO2H CS2 6 
—,—,anhydride....|Itaconic anhydride. 112.09|/rh bipym pr 68.5 114-5:8 dh| dh] 6 -|ehl v 
ty (eth or chl), 
ot j= scales (aa) 
° 
| 
—,—,dichloride. .. .|Itacony] chloride. 166.99}... . QUE EM BN EPcb ares: ovate 1.491020. \) hh | Abi oki lS cc-'| cciliantecats aoe 
| CH2:C(COC]1)CH2(COCI) 
—,—,diethyl ester . Diethyl itaconate. 186.21]. . |228 1.04674 |1.43772 o | s 8 
CH2:C(CO2C2Hs) CH2CO2C2Hs 119-2020 
—,—,dimethy]l ester Dimethyl itaconate. 158.16|hyg mel 38 208760 1 12418 1.444220 s | 8 .|MeOH 8 
CH2:C(CO2CHs)CH2CO2CHs (MeOH) 108u 
—,oxo-, Diethyl oxaloacetate. LES Se leereeg eee Re Ee al |e Perce 131-224 1 13% 1.456117 | i | 2 |] @ °° 
diethyl ester | C2HsO2CCH2COCO2C2Hs 
—,2-oxo-3- Ethyl phenyleyanopyruvate. |217.23)(eth-lig) 130 SOG eMedia niles aera v| 6 .|chl v 
phenyl-, l-ethy] CsHsCH(CN)COCO2C2Hs alk s 
ester 4-nitrile 
—,phenyl-(d)...... HOxCCH2CH(CeHs)COzH.... 194.19/pr (w), We 3s > TO pees oe eae epee me 6 | 8 v |} 6 |MeOH 8 
h 
a}'p' +148.3 y 
| (al, c=1.5) 
—,—(dl)....... -|HO2zCCH2CH (CoHs)COzH ... .|194.19]]f or nd (w) 168 meee, 1 careening. 6 | v{v]vJ| i |chl, CS:, 
vh peth i 
——()...... _|HOzCCH2C H(CeHs)CO2H.... . |194.19][a]p — 173.3 ee Nee Seas | an Snir |e Bieentenc can v .|MeOH s 
—,—,anhydride(d) . c=. WGATind\ (bz-peth)y. VS Tihs reece lin Sones arn) ere eee d*| 8 v |chl v 
o— —— 16 peth 6 
0 {a]p + 100.9 CCh 
(al) 
—,—,—(dl) .. .... .|\CwHsOs. See 8263........... 176.17|mel pr or nd 53-4 204-622 | ec soetinrs Ty ev. -|008 V 
(eth) 
—,—,—....... .|CioHeOs. See 0263........... 176297 lex} = 100.91(b2)|8408 teehee alee e ealpmnanae da v |chl v 
—,(3-phenyl- CsHsC H2CH:CHCH(CO2H)CH2CO:H AY AN eee ells Screamer 8 vivijv 
propeny])- 234.25|lf (eth), (bz) 
—,tetrahydroxy- .|HO2»CC(OH)2C(OH)2COrH. . .|182.09}.............. "WE SS ed | Aare, Renan eB SopnenrA|| | seinen ee asits. ae 
—,tetramethyl-. .| HO2»CC(CHas)2C(CHs)2CO2H .|174.20|tel (60 % 190-2 sub BGO y PM onsite 6] 6 OI Sehr tat 
MeOH, lig or 
AcOEt), mel 
and tcl (eth 
or ace) 
—,—,dinitrile...... NCC(CHa)2C(CHs)2CN..... .|136.20|mel pl, lf and |169 ||......... 107 Otel Reet FL | gona (GP [dees | Seen oy, 
pr (dil al) 
Succinimide.... .|see Succinic acid, imide 
Sucrose.......... Cane sugar. Saccharose. 342.30|mel, (a]p +65.6 185-6.) % 5 ||P. Gas as 1.588 |1.5376 CJ re-sale Ol lees ree [Asc oec. cures. 0 
o— gh 
Rai 
TT 
H H OH 
° 
H ' rs ‘ 
| 
+ soe sae al oa a 
OH H OH 
H fo) 
—,octaacetate..... CusHzO1. Se@s273.......... 678.60|nd (al), [alp |72.3 =f......... 12716) | hese tee bh .|...Joos s 
+59.6 (chl) 
Sudan Ill........ Tetrazobenzene-f-naphthol. |352.40|br lf with gr OG pe Weheccreccpeccerat[toewenn ere aell ease erences i |e 6 .|xyl 8 
OH lustre (aa) chl 8 
va 
Se OO 
{> 






































For explanations, symbols and abbreviations see beginning of table. 
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No. 


8276 


8277 


8278 


8279 


8280 


8282 


8283 


82831 


8284 


8285 


8286 


8287 


8291 


Name 


Sulfadiazine..... 


Sulfaguanidine .. 
—monohydrate.... 


Sulfamerazine. . . 


ce) 
ee 
nn—€_Y—somn—¢ ‘ 
N= » 


Sulfanilamide.... 


Sulfanilic acid. . 


Sulfamethazine. . 





Synonyms and Formula 


see Azobenzene, 2,4- 
dihydroxy- 

see Azobenzene I- 
naphthalene, 
2’-hydroxy- 

2-Sulfanilamidopyrimidine. 
Sulfapyrimidine. 


N 

un—¢_S—somu—¢ » 
N= 

HeN—C"_)—so2wn1c (NH) INH 


C7HioNsO2S.H20..... 2... 


Sulfamethyldiazine. 


H3 


see Benzenesulfonic acid, 
4-amino-, amide 


.|see Benzenesulfonic acid, 


4-amino-* 


CH3 


Reis 
naw—C_—sonnn—¢ ») 
\ 


Sulfamic acid... . 


Sulfapyrazine.... 


Sulfapyridine.... 


Sulfaquinoxaline. 


Sulfathiadiazole . 


Sulfathiazole..... 


— phthalyl- 


—,4-nitro-....... 


—,succinyl-.... 





cH, 
see Sulfuric acid, 
monoamide 
N’(2-Pyraziny])sulJfanilamide. 


nn— _S—soon— Ss 
ox—C_)—sonn— CY 


N 
\* 
uw—¢_Y—sorwa— | ) 
4 Z 
N 








——— 
norcenzcnaconn—_y—sornn—l_} 


Sulfide, benzyl 
phenyl 

—,bis(2-amino-2- 
carboxyethyl) 

—,bis(dimethyl- 
arsine) 


— butyl ethyl... . 


—,butyl methyl. . 








Benzylthiobenzene. 
CoHsC H2SCoHs 


see Lanthionine 


see Cacodyl sulfide 


1(Ethylthio)butane*. 
CH3(CH2)sSCoHs 


1(Methylthio)butane*. 
CHa(C H2)s3SCHs 





Mol. 
wt. 


250.28 


214.25 


232.27 


264.30 


278.33 


250.28 


249.29 


300.33 


256.32 


255.31 


403.43]... 


285.30 


355.39 


200.29 


118.24]... 


Crystalline 
form, color and 
specific rotation 


nd (w) 


nd (w) 


pa ye (w+) 


nd (PhNO2) 


ye og (al) 


br pl or rods 


pa ye pw 


If (al) 


MOF 22 Ue rec ree catstwts 





For explanations, symbols and abbreviations see beginning of table, 





m.p. 
°C 


255-6 


190-3 
143 (sealed 


tube) 
234-8 


197-9 


251 


278-304 
(190-1) 


247-8 


218 


200-4 
(form I) 
175 
(form IT) 


.|272-7d 


225.6 


192-5 


C-552 





b.p. 
°©) 


19737 


144.2760 


123.2760 


Density 


0.8376, 


0.84267 








np 


1.449120 


1.44772 


gh 


gh 


sh 











sh 


sh 





Solubility 
Ref. 
other 
Be MW orsa toil fev Sandeeetees teed lv tele eee 
6 spi RO: — | 5/015 aretaeers 
Pt (Parory| eieeistis ion ome lon ceoraco 
6 bli ® —. |o-i Ete 
-jac,alks |Am64, 
567 
6 -|ehl i Am63, 
diox i 3153 
i |CChi C34, 
18142 
Ai. faq MR! faeces 
-|Pys C40, 
54113 
shy nierez-nea C40, 
7518) 
Ohl» Asan 
acs 
alk s 
2 [Oh) bse cren}s Ree 
dil alk v 
CO) (ries 11 Gan (EP BS) ayes 
alk s 
-jcon sulf s |B62, 428 
-|chl s B13, 1522 
-|MeOH v* |B13, 1521 














No. 


8292 


$293 
8294 


8295 


8296 
8297 


8298 


8307 


8308 


8309 


8310 


8313 
83131 


8314 


8315 


8316 


8317 


Name 


—diallyl 


—,dibenzoyl 


—,dibenzyl....... 


— dibutyl (a-form) 


—,—(6-form)...... 
—,—,2,2’- 
dimethyl-(d) 


—,— 3,3/- 
dimethyl- 


—,di-sec-butyl.... 


—,di(dimethyl- 
thiocarbamy]) 
—,diethenyl 


—,diethoxy 


— diethyl 


—,—,2,2’-bis- 
(ethylamino)- 


—,—,2-chloro-.... 


—,—,2,2/- 
diamino- 

—,—)252'= 
diamino-2,2’- 
dicarboxy- 


—,—2,2’= 
dichloro- 

—,—,2,2/= 
dihydroxy- 


—,—,2,2/= 
diphenoxy- 


—,diheptyl....... 
—,dihexyl 


—,diisopropyl.... 


—,dimethyl 


—,—,hexafluoro-. 


—,1,1’-dinaphthyl 


—,2,2’-dinaphthyl 


—,dipentyl....... 





—,diphenyl...... 





—,—,2-amino-... 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
SSS SSS ———————————e———————EEeEee———————————————————————————————————— 











For explanations, symbols and abbreviations see beginning of table. 


















































Ref. 


BI, 478 


.|B92, 289 
. |B62, 429 


. |B, 399 


.|B1, 387 


.|B1, 1646 


-|B1, 373 


B4, 76 


Bl?, 474 


B13, 1314 


. |B12, 343 
. -|B4, 287 


BL, 343 
BA, 287 


BL, 349 


B13, 2122 


B62, 150 


B13, 1685 


.|B15, 1479 


B1, 288 


-|J1952, 


2198 
B62, 588 


B62, 611 


.|B15, 1608 


B6, 299 


B132, 200 





aa Gretalline Solubility 
Synonyms and Formula a * | form, color and S356 af Density (ce Nicos = ee 
* specific rotation : other 
w | al |eth|ace} bz 
Sulfide 
Allyl sulfide. (CH2:CHCH2)2S |114.20].............. —83 139 0.88777, 1.487727 | 5 | © | © .|CCh, 
C82 8 
CeHsCOSCOCeHs........... 242.30 pr (al) 48 Al Seber) lorena ct ee i Vv 
Benzyl sulfide. (CsHsCH2)2S. ./214.33)ta (eth or chl) [49-50 d UTE Sie. sweeter ao i|s/s 
1(Butylthio)butane*. LAG CO Vinee se ee —79.7 182 0.8386). 1.45302 | i | v | v 
Butyl sulfide. 
CHs(CH2)sS(CH2)sCHs 
CHC Hs sS(CHa) Oia << 21 AB SONs sGncctalees ci elliee bso atcie 1002800 Sahin y ali re eee sent Be rcnthicd al ape ells OOR Ss 
d-Di-act-amy] sulfide. 174.35] [a]p +24.5 SSL eee O:S362/,08 (eee 
CHsC H2CH(CHs)CH28C H2CH(CHs)CHsCHs 
Tsoamyl sulfide. |174.35|colorless to pa |......... 216760 0.83237 |1.4527 | i | » | v 
(CHs)2CHCH2CH2SCH2CH2CH(CHs)2~—soye 
sec-Buty] sulfide. THB 28O) ecruiktens crocs sesgellt sa genrncdes 164.579 0.83487 1.4506% | i | v|v 
CHsCH2CH(CHs)SCH(CHs)CH2CHs 
(CHs)2NCSSCSN(CHsa)2.... . 208.35\yve LOT =F) Ph hs. eek kes 1.40 6 | 6 chl 6 
Vinyl sulfide. BG CLG hee tere ie etree all Roe arereue tee 101 UH I ee eee Oil O55 [| 149 febreve| [err cat fetetsreesener res 
CH2:CHSCH:CH2 
Ethoxyl sulfide. T2010 [see ness MER 117% ~—-|0.99407' {1.423420 | 5 | v .Jos v 
CoHsOSOC2Hs. 
Ethy] sulfide. CoHsSC2Hs....| 90.19].............. 103.3 jo27 0.8369; {1.44242 | 5] 8] a |...|...]..... - 
CeHsNHCH:CH2SCH»CH2NHCoHs |............0-)eee ee eee SSIS Wovens me ee a olviv 
176.32 
OS GH 2 6M 2 Ph! Oo) 3 area 7: (6c | Pe nee eee (Pee 156760 1.06634 1.478016 chl s 
HeaNCH2CH2SCHeCH2NHe...|120.22;\ye =  |......... OLB OO | Fier evshanicn| hesxeteccis coe Ce knoe osora| (Oo bevel aesteavyeies cus 
see Lanthionine 
Mustard gas. Yperite. 159.08] ye 13-4 21780 rece Pees Alero le clsoclescosssce 
ClC H2C H2SCH2CH:2Cl 
2,2/-Thiodiethanol. 122510 ee era ee —10 1538 1.18194 |1.5203% | 2 | © | s 3 |chl © 
HOCH2C H2SCH2C H20H AcOEt ~ 
CsHsOC H2xCH2SC H2C H20CeHs nd (al) i, | Sceacters Seba || Mei ecectaceet| Si ener Sey PARC berct lacie lepreas ooroic < 
274.39 
Heptyl sulfide. O30'46 | ene ecertat es s[ erence 298 0.84164 |1.46062 | i lista |e | eet 
CH:2(C H2)6S(CH2)«CHa 16420 
Hexy] sulfide. 20230 Meee catia cnses.s3i[levaierscnsetaa s,s 230 0.841 FSBO UL pialics satire wal teccsnn, pane 'tet| ene atl Merah eet 
CH3(CH2)sS(CH2)sCHs 113.54 
Isopropyl sulfide. RIDE ote chasers Gallesrc saeae 120.4 0.8135; |1.4395% | i]s |s 
(CH3)2CHSCH(CHs)2 
Methyl sulfide. CHsSCHs....| 62.14].............. —83.2 [37.37 (0.84587 |........ i|s|s .|MeOH s 
CSO Bigmc crag seers teteastadherach iy LOOM ico Geeta eastantetaleiais: aicdite.e ee OD 760 Na cnr rele alt, shementeen 
a-Naphthy] sulfide. 286.40|nd (al) 110 2BOS908 Wiis cog | ae vanes i v |C&S2v 
h 
CuH$SCuH? : 
B-Naphthy] sulfide. 286.40)pl (al) 151 DOR-Gi0 CH Se ee he | ak evubuat OPC a ellen alee | Osanvs 
CoH 8 sCuH? 
Amy] sulfide. ily SS Tee Bors At acne ner cere —51.3 230760 0.84097 1.455620 | i 8 
CH3(CH2)4S(CH2)sCHa 
108-915 
Phenyl sulfide. NSG27 eee eet aes <—40 |296 1.1185;3 [1.635 | i | st] 2% |C&» 
3f2! 2 3 
4’ —s— 4 
5’ 6’ 6 5 
CrwHuNs. See s317..........|201.29}pl (al) 35.5 PAY (GaN a | [eereirere halla Stance a rele elhae sel tren Eh aval cess sisted roe 
212% vi 
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; Solubility 
Mol Crystalline b 
No. Name Synonyms and Formula ‘ey form, color and rg) ae Density np Ref. 
* specific rotation 7 bat latlaea|ibs other 
solvents 
ale 
an Jl | hie HE 
Sulfide 
8319 |—,— ,4-amino-..../CiwHuNS. See s317..........|201.29|nd (dil al) 95.8 DSO 8100 az evade ens ceria a PY | cal Wace || ea DERG | eres Aner B13?, 298 
242.529 
8320 |—,—,2,4’- CrHwNoS. See s317......... 216.30|nd (w or al) BSA) Weve omen Neier aeons st | v | v v |peth i B13?, 299 
diamino- 
8321 |—,—,4,4’- p,p’-Thiodianiline. 216.30|nd (w) a el eee cote is Saiceet ace aac ol viv [VF Is cin or IDEDt ZOO) 
diamino- CwHwN2S8. See 8317 
8322 |—,—,4,4’- Ci2HeCl2N204S. See 8317..... 345.13|br-ye nd FAD=—HOO ee Bi slo Rese ete manaanensene eiptancva ees i Bl OIE Par nice B62, 312 
dichloro-2,2’- (90 % aa) 
dinitro- 
3323 |—,—,4,4’- Ci2Hw028. See 8317........ .|218.27|mel pr (al) ABU Wel ee S dari epee aa eee oer 7 Nel ae) (A ee eve Vee Bre Barc he B6, 860 
dihydroxy- 
8324 |—,—,2,2’- o-Anisyl sulfide. 246.32|pl (al) 73 PAG eG (een 5 | ey sh, viv v |pethi B6, 794 
dimethyl- CuHu028. See 8317 
8325 |—,—,2,2/-dinitro- |Ci2HsN20iS. See s317........ 276.28\ye pl (aa-al) 122-3 SUD) Sd. be ||isate ys aerae ers cece Paleo aa 6 B62, 305 
8326 |—,—,2,4-dinitro-.|CizHsN20.8. See s317......../276.28/pa yend (ace |117 = (|.........|»-------|-------- Ti 6 v jaav B62, 315 
or bz-al) 
8327 |—,—,4,4'-dinitro- |CizHsN204S. See s317....... .|276.28|pa ye nd 7426. Nc, et PANT ae eee i| 6 con sulf s |B6?, 311 
(157) sh 
8328 |—,—,2-nitro-.....|CizH»NOoS. See s317........ 231.27 ye-og nd (lig 81 D106: POW 5. hss: oe s|s peth i B62, 305 
or al-eth) con sulf s 
8329 |—,—,4-nitro-..... CroHoNO2S. See s317........ 231.27|pa ye pr (lig) {55 AQIS | alheosc.cleo:tsel eepeeeenns Pi (Cr rege (ea DOE B62, 311 
8330 |—,—,2,2/4,4’- CizHeNiOsS. See 8317....... .|366.28]ye nd or pl (aa)|198-4 Ss |... Je [eee ee ee i i |CSei B62, 315 
tetranitro- con 
HNO; s 
8332 |—,dipropyl.......|Propyl sulfide. AT8.23 eens ee. er LON. 8 142700 O:S385eullne eee re ee .|B12, 372 
CHsC H2CH2SC H2C H2C Hs 
83333 |—,—,2,2’- CHsCHCICH2SCH2C HCICH3 |187.14].............. —40 12223 1.15697 RACY skis Side ascites G (ici oe pS stane abana epee eater 
dichloro- 
8334 |—,—,3,3/- Cl(CH2)s8(CH2)sCl.......... S714 eee eran .|16243 1.774% |1.5075% s|s .|to s Bl, 1438 
dichloro- 111-27 
8335 |—,2,2/-ditolyl..... o-Tolyl sulfide. 214.32|pl (al) 64 DEE > wae pileets.c chris ae Ole sh | v _|ehl v B62, 342 
vor a 17415 CS: v 
a ey 
#336 |—,2,4/-(ditolyl)...) 0H 214,32 liter a arg alos is 173u 1.0774 s|s .|B6, 418 
OS--Q-on 
8337 |—,3,4’-ditolyl..... ae 214.32|nd (al) 27.8 7 QUE Yee wralta| ee s|s .|B6, 418 
DO 
8338 |—,4,4/-ditolyl..... p-Tolyl sulfide. 214.32|nd (al) 57.3 yas Weyl eames i |v] v]...]vaj........../B6%, 395 
oem 
8340 |—,ethyl isobutyl. .|C2HsSCHzCH(CHs)2........ .|118.24|..............]....-.. 134-5 10.8321” |1.144220 _|chls BI, 1566 
8341 |—,ethyl methyl...|CHsSC2Hs................. TOAOIR an ck meee tan —105.91 |66760 0.83720 |1.44042 | j | o] gs .|B1, 343 
8342 |—,—,2-chloro-....|CHsSCH:CH:Cl............ TROY eed an oom onde sichecnen 140 1.124599 |1.4902% s|s .|BL, 347 
— |—,ethyl phenyl. . .|see Benzene, (ethylthio)-* 
8343 |—,ethyl propyl... |C2HsSCH»CH2CHs.......... LOS 22h ere tee ancde apaccs —117 118.5760 0.83707 1.446220 s . | B18, 1432 
8345 |—,2-furyl phenyl. UI ‘a UO LOS lr mins orcs oeicr eee 119-208" [ESS TL SOT TIONG. hl hsclesectere lie se aererctcree enieremeeees 
aes 
fo) 
8346 |—,isobutyl CHiSCH:CH(CHa)e........./104.82)............. .}112.5789 = |0.83357 |1.443320 s/s .|B1, 1565 
methyl 
8347 |— isopropyl CHISC HC) gr ccrarcttans, oc viel A OONLO| Ue eee eee LOL Bam SA erte. Uh ater cil eee .|B1, 367 
methyl 
— |— methyl phenyl. |see Benzene, (methyl thio)-* 
8348 |—,methyl propyl .|CHsSCH:CH:CHs...........| 90.19].............. —113 (95.5% = 0.42420 |1.4449% | 9 |...]...]... |. Jee... ee ee Bl, 1432 
8350 |—,penta- Tetrahydrothiopyran. 0220 |terach oe ohana 19(13) 140-278 —|o.98497 |1.506720 | i 08 8 B17, 18 
methylene Thiacyclohexane. 
Cs 
8351 |—,trimethylene. .|Thiacyclobutane. Wa ale, «sideman et eee 9.4760 1.0284 |1.50592 | i | v .los v B172, 12 
i) 















































For explanations, symbols and abbreviations see beginning of table. 


C-554 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 











Mol Crystalline - b Solubility 
No. Name Synonyms and Formula a form, color and cet as Density ny iraspl a Ras [ESalice | Sal Ref. 
’ Ispecifie rotation . : other 
w | al |eth/ace} bz 
solvents 
eee | Hells bed) 
Sulfonal 
— |Sulfonal......... see Propane, 
2,2-bis(ethylsulfonyl)-* 
8352 |Sulfone, benzyl |CsHsCH»SO.CsHs........ .. .|232.31]nd AR all era L126 Meee red l crib th llwestate || oeAaweapill Theor 
phenyl Py gh 
8353 |—,benzyl (4-tolyl) €_S—cus0-—¢_S—cns 246.23\nd (al) 14455) Wie dees Petes lprcier deena |foneteceall neceed eves | ef B6, 455 
— |—,diphenylene.. .|see Dibenzothiophene, 
dioxide 
8354 |—,dibenzyl...... .|Benzy] sulfone. 246.33|nd (al-bz) 151 2906d Mite os, i| 6|...| v| 8 jaas B62, 430 
CeHsC H2SO2C HoCeHs 
8355 |—,dibutyl........ Butyl sulfone. 178.30|pl (w or al) BG Hy | GLO ls rivg eeaeed (sik atte tats Serene et 2. 8 8 Hi La nee rhe, Bl, 400 
CHs(C H2)sSO2(C H2)sCHs 
8356 |—,diethyl........ Ethyl sulfone. CoHsSOxC2Hs |122.19|rh pl 73-4 246755 1.357% inte ct Ble EN eal ORLY BL’, 345 
8356!|—,—,,2,2’- CeHsOC H2C H28O2C H2C H20CoHs pink lf (al) LOS ee Ns lcuttstenetesstenti teas concintorenel| tp ri ekenaetecs Boh Bal lpstie ltecsifel|lenorel ltt acs ate area Stan DU: 
diphenoxy- 306.39 
8357 |\—,diisopropy]. .. .|Isopropy] sulfone. 150.24} (eth) SB. Ale eocethulnl| War sune s.cll aetna Va lee cleus coll enatll Aiea eras | LASS 7 
(CH:s)2>C HSO2CH (CHs)2 
8358 |—,dimethyl...... Methyl sulfone. CHsSO2CHs..) 94.14|pr 109 233.5%  |1.1702'9, |1.4226 | 8 || s |...|--.| 8 |......-.-.|BI, 289 
8359 |—,diphenyl...... Pheny] sulfone. 218.26|mel pr (bz), pl |125 377.8 1.252% beet Gin Be S 4 - Bol secral |“ Bial Aaeqtearstanel | (cet cpemerets 
iy Led 2 3 (al), nd (w) 23218 5h 
al S—sor—€ 4 
3” 2f 6 5 
8360 |—,—,2-amino-....|CisHuNO2S See s359....... .|233.29/1f (dil al) OD illtartnca te late, heuer ones Mee eae ave LONE NE. Icons lieores EL a VEO B13, 399 
8361 |—,—,4-amino-....|CwHuNOsS See s359....... ./233.29|nd (al) sly ds fa HEY re Steir aert Face ee ceen orcr BOY By lest vat| easel] VE Retiree SROs OS, 
8362 —,—,4-chloro-. ...|/Sulphenone. PAS 4 eee RR 94(90) oe rays nie al nee eee so hens od po feta peremned (eu aad I ae ay Ares eer 
CywHsClOoS. See 8359 
8363 |—,—,4,4’- CisHisN2048S. See 8359....... 332.37 pave nd (eth o8l282-6 9 Wa.be2ebealandnts «lamers ol esSg | ert ecatl oh al B13?, 303 
diacetamido- dil aa), If (aq 
al) 
8364 |—,—,2,4- CwHwN2028 See s359....... 248.30\nd (al) TSS al sche to eelleer eas Os eee ones 1 ey5| ee ee B13, 553 
diamino- 
8365 |—,—,3,3/- Ci2Hi2N2028. See 8359. ..... .|248.30|pr 168 rs Aad sAicd ates. |larareeeboliara ail lavatatomters A/S bing | feuce eal okt ocho IS on ate B13?, 219 
diamino- 
8366 |\—,—,4,4’- CwHwN208 See s359.......)/248.30/1f (dil al) i Wy Ach 3 me | einer raion! (aceesere in ~ like chs och © Bape | geal] insu lEoe ail h-ael| vette! Rees SOO 
diamino- 
8367 |—,—,4,4’- CrHsCleOo8. See s359....... 287.16|mel TES—OP 8 Mie cteaPinsinXalll wagperals/araiel| sits ae bamnets MON he's. «Alle a eee crantene sist | EB Otar2O er 
dichloro- sh 
8368 |—,—,4,4’- CisHisOuS See s359......... 306.39/1f (al or aa) HGS) RRS eee Ea tee em aor en Be gtel lindo mie lene a hye B6, 861 
diethoxy- . 
8369 |—,—,2,2’- CieHi0048. See 8359.........|250.27/nd (bz) ty f° ae fy Pareesee> cgeerass) Rene deriyearece| IPesena cone tan s|v]v...| 6 |pethi B6!, 396 
dihydroxy- (164) 
e370 ee CuHwOiS See s359........ .|250.27|pr (w), TCT iaie 1 Pee Rare eters Ceres te ch REE aml real Psat. [eleanor ee B62, 1072 
dihydroxy- nd (dil al) sh 
Ti — 3.3 CuO See s850......... OSO2TIM ere HS627o BN cet eats Sota i8ul taal PN eeelaare B62, 827 
dihydroxy- 
8372 |—,—,4,4’- CizHiwO4S See s359.........|250.27|/nd (w), DAQ=Te  tistex. sconces WSOGS ieee cae 1 | 87/8 la. lee jalkos B62, 853 
dibydroxy- rh bipym sh 
8373 |—,—.2,2'- CuHuO.S. See 8359.........|278.30\nd (bz) NESS — Innown soon Meyers | eee ena twa... [.. P88 Ixyl a B6, 794 
dimethoxy- peth i 
con sulf s* 
8374 |—,—,4,4’- Anisyl sulfone. 278.30\lf or pr (al), 129-30 SUD MAM ete .scecpdllN 5c cutee Deed |) W223i ace llcstl a eae Ree ees EGRESS 
dimethoxy- CuHuOuS See 8359 nd (al-eth) 
3375 |—,dipropyl.......|Propyl sulfone. 150.23/|scales 20U5)  Nikeceeeccre 1.0278 AS ED ORECES Cot PC: ie ibteee | eects Inari Aere B12, 373 
CHsC H2C H2SO2C H2C H2C Ha 
8376 |—,2,2’-ditolyl..... o-Tolyl] sulfone. 246.33|pl (al) S451 ne Gi co Beene cn Srare aH eae aroicd PW yaaa “Wu cpercras sae B62, 342 
CH3 CH3 
ie SNS 
SoD 
8377 |—,3,4’-ditolyl..... Se 246.33|nd (aa) SD UG IPeerterenc conkers | Fea icnrmiestiay | |tpockrerocso 5 cyelfievalls. cudllacersdlie call erreiefereua ete a Et DOS: 
S00: ¢_ Som 
8378 |\—,4,4’-ditolyl..... p-Toly! sulfone. 246.33|pr (bz), nd (w |159 AFA Sl tena scored fore vera 6 |s*| 6 |...] 8 Ichls B62, 395 
hae €» aa gS asi or al) sh C&: s 
8381 |—,pheny]l (2-tolyl) ase 232.30|pl (al) SEP ihe eet Senora eaeen aaa BBM) Wee all OW ged B6, 371 
=> 
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Solubility 
Crystalline 
No. Name Synonyms and Formula ae form, color and me as Density np - Ref. 
ific rotati ener 
specincec rotation w al eth ace bz solvents 
Pane Manoel 
i B62, 395 
8382 |—,pheny]l (4-tolyl) ¢_S—s0.— ¢_S—om 232.30! pl (a)) 117 os am | ge eee ese el (Pe Renta, PN er ecg DNS EP else Silaas 7» 3 
— |Sulfoxide, see Dibenzothiophene, 
diphenylene monoxide , eens 
8383 |—,dibenzyl -|CeHsCH2SOCH2CeHs........ 230.33|pl (al or w) 134-5 210d ase eae ieee 53 Vi peta arate Niet ss cgczeseaeznr oan ? 
8 
8384 |—,dibutyl....... .|Butyl sulfoxide. 162.30|nd 32 d O:S317ai plaecheetle HIS eal le yalne ceo 3 B1?, 400 
CHas(CH2)sSO(CH2)sC Hs 
8385 |—,diethyl....... . |Ethy] sulfoxide. CoHsSOC:Hs.|106.19|syr 15(4) BS-O0W Meet eee Se BI, 345 
8386 |—.dimethyl...... Methyl sulfoxide. CHsSOCH3.| 78.13|.............. 18.45 189% = 1.10147 |........ 8 |s| s/s |...|AcOEts |B1, 289 
8387 |—,diphenyl....... Pheny] sulfoxide. 202.28|pr (lig) 70 DOGS: TV Nissie cite | eons eee viv v |pethi B62, 290 
5! 6/ 23 a 
af S—so— 4 
3° 2! 6 5 
8388 |—,—.4-amino-....|CizHuNOS. See s387........ 217.29|nd (w) 1 (Segre Sted 4] LAER ees cl EARICR Sanit BP Heyl tye. a |i alee c B13, 534 
8389 |—,— 4-amino- CwHiN2038 See s387...... 1262.29 ye GSD Mev cesUcoaes raves] eyes tevere el tenee teens 5\v : ee 
4'-nitro- 
8390 |—,—,4,4’- p,p’-Sulfinyldianiline. 232.31|pr (w or al) 11 47s eae | See Coy) (artes ol ean nae Be isl nla atl. rotdllarenoiteere eters B13, 53 
diamino- Ci2Hi2N208. See 8387 
8391 |—,—,4,4’- Ci2HwOsS. See 8387......... 234.28\nd (ace) SO5ib Mal Saterts celcce ool eae 8 We hohe liniog oc eee B6, 860 
dihydroxy- 
8292 |—,diproply.......|Propy] sulfoxide. 134.24|nd LS Ph orcas 0.9654; 2 TO de td B1?, 373 
CHsCH2CH2SOCH2CH:CHs | 
8393 |—,4,4’-ditolyl..... p-Toly] sulfoxide. 230.33] (lig) Ces Si hacetet its. lant Berta eoseran es viv v |chl v B62, 395 
aav 
CHs a, so CO CH3 Hee 
8394 |Sulfuric acid, Tetramethylsulfamide. 152.22|pl or nd 73 D267 SeWBIEL. Sorc [pee eee 5] s -|Am76, 
diamide, (CHs)2NSO2N (CHs)2 extrap 220 
N,N,N’,N’-tetra- 1262-6 
methyl- ‘ 
8395 |—,dibutyl ester*. . ./Butyl sulfate. S10:20 hee eerie Leena 109.54 1.0616 | 1.421262) i wJevefece[eceeeeeees J1943, 
[CHs(CH2)30]:802 16 
8396 |—,didecyl ester* 1-Decanol sulfate. Decyl BTS. G2b a ccecbes yuk aa 1 CL ae ER Reo RS oT er cae, tress Jocsseeeees Am56, 
sulfate. [CHs(CH2)sO}2SO2 1204 
8397 |—,didodecyl ester*./Dodecy] sulfate. 434573 ieee yee ae COHORTS. | pesiece RIB” KnSians cose ea tee a6 5 .|Am56, 
[(CHs(CH2)10},SO2 en: 
; | 
8398 |—,diethyl ester*...|Ethyl sulfate. (C2HsO)2SOz.../154.19].............. —24.5 208d nay Creal WUT 8 ee em Ae ee ey (eT BI? 327 
96s 
d’| dh } 
8399 |—,diheptyl ester*. .|Heptyl sulfate. 204,46) ck nak Peers 13 146.615 /0.98192. |1.436225 ea Ba oad Sard B1?, 1683 
[CH3(CH2)6O]2SO2 
8400 |—,dihexadecyl Cety] sulfate. a OAQA le emredepetre ares ene 66:2," VR i ee ce ng ca 
ester* (CHa(C H2)1sO}2SO2 
8401 |—,dihexyl ester*.. .|Hexy] sulfate. BOOMS sidisints ae < aieteasr omens 125.32 1.0036, ye Rey en (cee, eee (iy Sc me ae BL, 1656 
(CHa(CH2)sO)2802 
8402 |—,dimethy] ester*. .|Methy] sulfate. (CHsO)2SOz. .]126.13].............. —31.75 |188.57%d |1.33227 |1.3874% | s | © | s al Eee B1, 283 
7TH 
8403 |—,di(3-methyl- Isoamy] sulfate. 27RD) lorecinin SQ UChr ior —20 Meee ORL Tad bc sereeescae (eI Cesc (OM a Ou) cao Sed Pe II Cae Gh BL, 434 
butyl) ester* [(CHs)2C HC H2CH20)}2802 
8404 |—,dioctadecyl Octadecyl sulfate CERIO iasicavatacure's a SE (CR a Sie Rete ota oer end (cea lkers (earicl MMERa e OR ek alias viene 
ester* [(CHa(CH2)170)}2802 
8405 |—,dipentyl ester*. .|Amyl sulfate. BSSiSb toms nee 14 1DE-SOS wO206 1-4 200M kel cot sl caieeee eges BL, 418 
(CHs(CH2)sO}2SO2 
8406 |—,dipropyl ester*. .|Propyl sulfate. VRP mac ccrere tate a errata lo laoe tee eee 12120 1.10647 L@TSH lial cath «hes silnmceeGh ‘¥: BL, 368 
(CHsC H2CH20) S80 bd 
8407 |—,ethylene ester... |Ethylene sulfate. Glycol 124.12/nd or pr (bz- 99 sub eveb ei Wiese d 8 jos v B1', 2110 
sulfate. lig) 
—0 
SS 
802 
La 
8408 |—,monoamide, Cyclohexylsulfamic acid. 11 42 Ve. ee ars ae NBB=ZO® Pi biosin c-ctcccavellatem erck det earners meme Oda Al etic als cotadkesy | Ul aenteeuee 
N-cyclohexyl- 
ia | €_)—nusoa 
8409 |—,mono(2-amino- |H:NCH:CH2O0SOsH......... 141.15}mel pr 280d hee evaivs al errcre. Serial ltnunce Reesor OH AaMe eee eet eer al lees ere eens ete B4, 718 
ethyl) ester* 















































For explanations, symbols and abbreviations see beginning of table. 
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es Oryatalline . Solubility 
No. Name Synonyms and Formula 2 form, color and co ao Density np + Ref. 
* |specific rotation : iiteent b other 
WW) | SAN err eee oz solvents 
ee el Nee Pe Se 
Sulfuric acid 
8410 |—,monobuty] ester*| Butyl hydrogen sulfate. NSAVOIte eC Seti e ie 2 ies susan idl eee erent vig |e . |B, 397 
CHs(C H2)s0SOsH 
s411|—,monochloride _ [Ethyl] chlorosulfonate*. Ta BR eee etn eee eee 151-4 1.35027 |1.416% | dalda|s _|chl s BL, 327 
monoethy! ester C2HsOSO:Cl 
s412 |—,monochloride Methyl chlorosulfonate. TSO EB eemeacdcs cadike tats an 133-5%0d |1.4805% |1.41388 | i |qs}...|...|...loss Bl‘, 1199 
monomethyl ester | CH;OSOsCl 48% 
dh 
8413 |—,monoethy] ester*|Ethylsulfuric acid. Ethyl 12618 lee tae Seni pea ae 280d 1.3164, vi slo .|BL, 326 
hydrogen sulfate. 
C2HsOSO3sH 
s414 |— monomethyl] Methyl bisulfate. Methyl DES Wee a ov OS <—30 130-40d }.u...... vis|o .|B1, 283 
ester* hydrogen sulfate. 
CH;0SO3sH 
8415 |Sulfurous acid, |Tetramethylthionamide. TBR oat a te, cae ae 31 DOO |e eeivveael|eaceeer B .|oos 8 Am76, 
diamide, (CHs)2NSON (SHs)2 extrap 220 
N,N,N’ ,N’-tetra- 7816 
methyl- 
416 |— di * 
8 dibutyl ester*. . .| Butyl sulfite. roto eee i a 230 0.4/4 114.3 1 020 ee | | B1?, 1506 
(CHs(CHe)s0]2SO 11619 
8417 |— diethyl ester*. . .|Ethyl sulfite. (C2HsO)2SO... .|138.19].............-/.......-. 157763 WO820¢ 1.414420) alee lis al eevee BL, 326 
8418 |— diisobutyl ester*. |Isobutyl sulfite. TGA220| Kcr ee rae _|209741 0.9862," Ie Taf Hits ieee omal ena (etn sl age: sooo oc B13, 1561 
[(CHs)2C HCH20)}2SO 
419 |— dimethyl ester*. .|Methyl sulfite. (CHsO)2SO...|110.13]..........-..-/......... 126760 162083700 eee stig | 8 |--a|--s|e<-0- 22 - == B1, 282 
420 |—,ethylene ester... .|Ethylene sulfite. Glycol LOS C12 | Semen ee cee hl 173760 1.4402; |1.4463 | v |v |v |v |v |AcOEtyv |BI1%,2110 
sulfite. 
—0, da’ 
ps0 
—o 
8421 |—,monochloride, | Ethyl chlorosulfinate. LO RIBSIRG Meese aCe 52.54 127664) 1e4550% fiddly) gyi} oe ereeeert Bl’, 1316 
monoethy] ester C2HsOS(O)Cl 3216 
8422 | Sylvestrene(d) Carvestrene. d-1,8(9)-m- 136.28lleln-283-18) eee... e) 175-6 10.863; [1.47808 | i | © | w |..-].--].---..---. B5?, 84 
ape (undil), +66.3 
ete (chl, c=4.3) 
— |Syntomycein..... see Chloromycetin 
— |Syringaldehyde | see Benzaldehyde, 
4-hydroxy-3,5-dimethoxy- 
— |Syringenin....... see 2-Propen-l-ol, 
3(3,5-dimethoxy-4- 
hydroxyphenyl)- 
— |Syringic acid..... see Benzoic acid. 
3,5-dimethoxy-4-hydroxy- 
— |Syringidin....... see Malvidin 
8423 |Syringin......... OCH: S72:eb\acioular or (Ww) (192M Peis. ies ce os le ees 6} s]i : pace B31, 222 
“a nd (al), [alp sh HNO: s 
HOCH2CH :oa—¢_S—o.cstt0s -17.1 con sulf s 
S 
OCH3 





ne ee ee ee a 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 











Crystalline Solubility 
No. Name Synonyms and Formula a form, color and rope LB Density Np Ref. 
wt. . . h 
specific rotation SH all ethieel oe other 
solvents 
ot ll iL { IL a ee 


Tachysterol 
tl |Tachysterol...... | wes 396.66|[alp—70 (bz) |... 990 vac "Ol? oe 7 SPSS. ee MeO aes EIZAy 
ei . aa os 8 175 


t2 |Tagatose(D)...... OH OH H 180.16] (dil al), 1 7 Fa (ARRAS Poets cc a [eae v|i|...|...]...|MeOH 6 |B31, 348 
Pe n 
CSO eT ieee {a]Jp +1, 
mle ae lalp —26 
t3 |Talitol(D)........ D-Altritol. D-Talite. 182.17\[a]+3.2 (w) S78) | nears ele oe eee coe [es lie elegans ifigre-«/|\eo tl eee B1, 533 


OHH H H 


ie ee 


HOCH2—_C—C—C—_C— CH20H 


H OH OH OH 


t4 |Talonic acid, H bah ae 205.17|(aq al+4w) 5 Ps ee ileeteases coe yak ex's Soulllerem ere Soup ha i elec re vel eee eee ee B32, 352 
ih bth il 
poms azo) ab att ao aaa aes [a]p (mut) 
OHH H H +16.7 to 
—21.6 (w, 
c=4) 
t5 |—,y-lactone(D).... [ orom 178.14|pr (al), [a] AS52799 Re Beeeins se cos win angus | STARRED, | aE eee Ao as 
; ee i —28.4 (w) 1593 





t6 |Talose(D)........ HOH OH OH 180.16] (al: form) 130=5 (cx) il eee vi lisoe a Sa vee se Bere ores eas ote aces) are co NAS 


een | (MeOH: 120-1(8) 
HOCH=—C —C— 6 —C_CHO 
B form) (a)p 


(mut), +29 to 
+19.7 (w, 
c=1, a form) 


OHH H H 


[a]p (mut) 








+11.5 to +21 
(w, c=4, 
8B form) 
t7 |Tamnic acid. .... ./Gallotannic acid. Tannin 1701.23|/pa ye to pa br /210-8d_ |... ......|..... a) eee ee a wi vd feald | Wee 
CreH 52046 amor or flakes C82 i 
—|Tannin.......... see Tannic acid 
t8 |Taraxanthin.....|CaHseOu.................... 600.89 22 185—6 aren ae oe ere eee .../ 84] v }...| s |MeOH 6 |B30, 100 
ye pr, [a]ea4 
CS: peths 
+200 (AcOEt) 
9 |Tartaric acid(d) . .|d-2,3-Dihydroxybutanedioic |150.09/mcl (anh), rh_ |160-70 eee LaRe 1.4955 en Na OS eh ee eee Gee B32, 308 
acid*. d-2,3-Dihydroxy- 20 (hyd) 
succinic acid. (wD), lal 
HO2zCCHOHCHOHCO:H +12 (20% aq) 
t10 |—(dl).............]/Racemic acid. 168.10/mel pr (wor |208-4 |......... 1788). (ibe eee ant Sl Saba dhkcwlaeeee eee B32, 335 
HOz-CCHOHCHOHCOoH.H20 al+1w) 
+11 |—(meso),......... HO:CCHOHCHOHCOnH ... .|150.09]tel 140 woe t@enaPlGGBgs (1.51.60 ily saynedi cee eect oeaers eee | Nanos 
t12 |—,anhydride a,a’-Diacetoxysuccinic 216.14|nd (bz) 11 nn) (Cae eee) een seen en (ie Ee vl ow ewe B18?, 143 
diacetate(d) anhydride. 
CH3CO O2CCHs 
ral = 
fo) 
t13 |—,dibenzyl ester (d).|CoHsC H202CCHOHCHOHCO2CH2CeHs ca. 50 250-704 | 1.208672 |........ aC lett oe | ronal B62, 421 
330.32 [a]'S +-19.26 
t14 |—,dibutyl ester(d) .|CHs(CH2)sO2cCCHOHCHOHCO2(CH:);CHs 21.8 320760 00004) Had b1 dle len aie. Alb ecle cl ceeame eee IBSte a2 
262.30 hy, fa}¥+-10.1 1755 
(undil) 
t15 |—,—(dl)......... .]CHa(CH2);0xXCCHOHCHOHCO:(CH2);3CH; ~—sd.......... 320765 10870, 01 eee ere scoleealsseleeneoD B32, 337 
= 262.30 18512 









































For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 











Crystalline Solubility 
No. Name Synonyms and Formula ig form, color and et oy Density LS EEE i Sn Pn Se SEB Ref. 
specific rotation . other 
w | al jeth/ace} bz 
Bae (Gee ells a solvents 
——_———————— ules a 
Tartaric acid 
t16 |—,diethy] ester(d). .|C2HsOo>CCHOHCHOHCO:2C2Hs [a]p +7.9 18.7 280760 1.20564 1.4468 | s | 8 |...|...]...jaa © B32, 329 
206.19 Pe 1428 
(undil) 
t17 |—,—(@l).., 0.5... Diethyl racemate. CRYST | orang dow pall kee 281706 1.20464 |1.4438% | 5 | | © |...|...Jooss B32, 337 
C.HsO2:CCHOHCHOHCO2C2Hs 1584 
t18 |—,—()........ .. .|C2Hs02xCCHOHCHOHCO2C2Hs {e]p —7.55 ce eeeu es (L620 2054 il, een So \yaucll® santa eval acd eee eeeeetete BB ion! SL 
206.19) 
t19 |—,—(meso)....... .|C:HsOsCCHOHCHOHCO:C:Hs ssw cs ws ce ee ew ee 55 157.514 1.1350, 1.431566 Al ste ance enter B3, 530 
206.19 
t20 |—,diethyl ester C2Hs02CCH (O2CCHs)CH(O2CCHs)CO2C2Hs 67-8 O22 Nata O a ee SABA EEL eile cvelfe erie menial Ses OSL 
i 0 
diacetate (d) 290.27 mall aj” 46.3 1631 BiLR 
shiv 
t21 |—,diisobuty] ester- | (CHs)*»CHCH202»CC HOHCHOHCO:C H2CH(CHs)2 68 323-5 MQUAB 0 ore epee rel Nal (rages ieeech (CONS | rearsesetsas rene B3, 518 
(d) 262.29|[a]p+11.8 
t22 |—,—(dl)..... .. .. .|(CHs)2CHCH2»O2x2CCHOHCHOHCO:CH:CH(CHa)2_——[58 SUL he cvact altace «rear Pre Vs stats | Mace OS 'B, B32, 337 
|262.29 19513 
t23 |—,diisopropyl (CHs)eCHO2xCCHOHCHOHCO:CH(CHa)2sdtgw ss ss ss D7 SIE Ne” CecBckatall pach s bie 5 Aalst eps ell eto: sg OSIS B32, 331 
ester(d) 234.24 a)? -+14.9 15212 
t24 |—,—-(dl).......... (CHs)2CHOsCCHOHCHOHCO2CH(CHs) 2 34 275760 1.1166; ROR re eal peal foe edeeall eens (OBS B3?, 337 
A AN talons tities a 15412 
t25 |—,dimethyl ester (d) |CHs0xCCHOHCHOHCO:CH:3.178.14|[a]p — 2.68 48 280760 1eSOG7 aN Dene Bley |eeeleealee: |ohl ey. B32, 328 
12 
(AcOEt). GY es 
[aly +6.72 
(MeOH, 
c= 16) 
$26 |= =(GD) ns ech ses CH;02:CCHOHCHOHCO:CH: 178.14/orh nd (bz), (90 (st) —‘([282760 1.2604 |........ Saber stele sellout ls acpoce mos eee 
ta (chl) 84 (unst)| 16920 
t27 |—,—-(meso)........ CH:02CCHOHCHOHCO:CH:3 nd (chl), 114 sub 98°-gub]........ Fa aed RE chee (ceed C= Bg B32, 339 
178.14) (MeOH) 
t28 |—,di(2-methyl- C2HsC H(CHs) CH202CCHOHCHOHCO2CH2CH(CHs)C2Hs 20820 AL OGSG aM lace: <P I A Ponaee (eee ease Ibe eet B3, 519 
butyl) ester (d) 290.36 fears, lee ee 
t29 |—,dinitrate(d).... .|HOx®CCH(ONOz)CH(ONO:z)CO2H [nd (eth-bz) iO Wiseccamtchs «Cla ht caten seh eiececarsarite es d|v|vfv |i |pethi B32, 328 
pe 18.7 
(MeOH, p=9) 
30 |—,dipropyl ester(d) |CHsCH2CH20xCCHOHCHOHCO:CH2CH:CH: _—sis........... . 303760 RI [eos os fe lp x2 Pe ocaleealbancotcse (ESh GHG 
234.24'[a]+12 
t31 |—,—(dl).......... CH3C H2C H202CCHOHCHOHCO2CH2CH2C Hs 25 286765 TENOR Alcan cone Pets leone eee lees ore LOSS B32, 337 
234.24 167 
t32 |—,monoethy] ester |HOxzCCHOHCHOHCO2C2Hs.|178.14/rh, [aJpn+21.8 (90 |.......-. ieee arate a Sl Bayle de ile del ec ie eee eee B3, 527 
(d) (w) 
t33 |—,piperazinium HO»CCHOHCHOHCO:rH.CsHwN2 |..........-05- DASHA We acter Saal ec sterelo endl lentes accra SP) asin || exes Hero eee on Peete Am70, 
salt (d) 236.23 2758 
t34 |—,—(1)........... HO2sCCHOHCHOHCO:2H.CsHwN2 |...........--- PAOR Te  ilietagi in tarsal tach eters ovsll ecaeteuer oem UIE, ||| Sate'| ete lierente muerte AE Os 
236.23 2758 
— |Tartronic acid... .|see Malonic acid, hydroxy- 
t35 |Taurine........-- 2-Aminoethanesulfonic acid. |125.15 mcl pr 328. Whoa tae Se tate teh | eokuchayaratats Bde Haves] «el eae meres | EA OZS 
HeNCH2CH2S803H (317d) 
t36 |—,N,N-dimethyl- |2(Dimethylamino)ethane- 153:20 prsdvieOH) AplaISLG—Ol Ilse: Qleeened| (vastus aye Wile rene tron v|i |i |...]...J]MeOH 3d |B42, 951 
sulfonic acid*. (w+1) 270-80d 
(CHs)2NC H2CH2803H 
t37 |—,N-methyl-..... 2(Methylamino)ethane- 139.18/pr 241 — Dem Te TO Sa aetna s Siwvosoiaetene |e Big MEL C1) eho lence | inven cl Hae ea eae B4, 529 
sulfonic acid*. 
CHsNHCH2CH2S803:H 
t38 |—,N-methyl-N- |CeHsN(CHs)CH2CH2SO3H .. . |215.28|pa vt (al) PSSA) i iqtere tslctuycint | charter state be (averteesetatee Te VEE Un cietls-o ail lerouel| hiaterete emacs Soe s Oo 
phenyl- 
t39 |—,N-phenyl-.... . Celie NEC H-CEDSO:HGn. o 1920125 Cw) pr (al), W277 7-800 Wars olom ation yar tunities SW a, |MResdi> sltater estes seuss enevtve anesterna ra | RBiseags 2 OA 
t40 |Taurocholic acid |C2HiwsNOS..............5: 515.72|hyg amorja]p ca. 125d |.........Je..eeeee fee eee vijv'| 6|...|.../AcOEt 6 |E14,195 
+38.8 (dil al) 
t41 |Telluride, diethyl |Ethy] telluride. CzHsTeCoHs..|185.73|red-ye ews 137-87 |1.599, [1.5182 | 5] 8 |...|...]...]..........|BI2, 359 
tA2 |—,dimethyl...... Methyl telluride. CHsTeCHs.|157.68\pa ye sf ww ee ees 94770 >see | MP ecesemtateas CUI Sirell Salhi sal earerl bir eeoitronscon Bl, 291 
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For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





Gevatalling Solubility 
ame Synonyms and Formula Mol. form, color and mD- be Density Np Ref. 
So Ye wt °C Cc 
* Ispecific rotation yl aliletit ect ibe other 
solvents 
Tephrosin 
t43 |Tephrosin........|Hydroxydequelin. 410.41|pr (MeOH- 1 Ee a Pa eee AEE | eek chee Acie | econ meat i|...} s | s |...|/MeOH 84 |Am 55, 
iA chl) chl s* 759 
Oe: 
1 
ule 
|| on —OCHs 
fo) 
| 
OCH3 
— |Teraconic acid. . .|see Succinic acid, iso- 
propylidene- 
t44 |Terebic acid(dl).. .|2,2-Dimethylparaconic acid. |158.15|mel pr i Erdogan | open te e O:8lS6nattece ee OB Ulk SHleeel es alec B18, 377 
Teribinic acid. 
CO2H 
o=\ /|—CHs 
fe) 
CH3 
— |Terephthalalde- _|see 1,4-Benzenedicarboxal-_ 
hyde dehyde 
— |Terephthalalde- |see Benzoic acid, 4-formyl- 
hydic acid 
— |Terephthalic acid |see 1,4-Benzenedicar- 
boxylic acid* 
t45 |Terpenolic acid.. .|Terpenylic acid. 172.18|If or pr (w-+1) |g9-90 2040 Ateneo oe eee ee ee B18?,316 
CH2COOH 57 sub = 
ol 4s (+1w) 
oO! 
CH 
t46 jo-Terphenyl....../1,2-Diphenylbenzene. 230.31)/mcel pr (MeOH)|57 BBP Ue Seis a acminegc se: i j...|.../ 8 | 8 |[MeOHs |Am 62, 
<<» 160-702 chl s 658 
OO 
t47 |m-Terphenyl..... 1,3-Diphenylbenzene. 230.31\ye nd (al) 87 OGM score cca cata a iore reed sa el =e | (eh BE cn a ce B52, 611 
t48 |a-Terpinene...... p-Mentha-1,3-diene. L36i24e aa, ce Aa ness eco 0.83754 |1.4784% | i | oo]. fis.c.ec0..e. B5, 126 
CioHis. 
t49 |a-Terpineol (dl) . . . |dl-p-Menth-1-en-8-ol. 1G4iDB| oer oe ick 35 220760 0.9337, |1.4783" | 8 |v] v]...|...|chls B61, 41 
CioHis0. 
+50 |—,acetate......... omcor—|—_J— 196.29|d:fa]p +52.5  |......,, ,|140% 0.06507 /A-4OR0M il ail ele) ol ell ce oa. B6?, 66 
L:lalp—73 104-60 
t51 |Terpinol, hydrate |cis-Terpin hydrate. 214.31\rh reli hot ie aiding ececs i anieures 1.51-1.52} 6] 8 | 6 .|B6, 745 
(cis) or 123d 
1 ne 
t52 |Terpinolene...... »=C S- TBOiR4 lh whey tn ie es 185% © (0.855 =|1.4823% | i | olol...|...].......... BS, 133 
t53 |3-Terpinolenone. .|Piperitenone. 150.22|[aJue—O.1 |... 120-24 0.97747 |1.529420 |---| V | V]...].--[----200 00, ides 
to) 
~ 
t54 |Terramycin...., .|Oxytetracycline. AOBiAGI Ms cards ete 1SI=oq “| Tegey hw... cele SU Sul Seb «sills TSloscorsesee «at oS gaan 
CxHaN20un. 
t55 |Testosterone..... 12.19 {iy 288.43)/nd (dil ace) HD Ys cotmacl ie phi ch oe see aeiee 1] 8 | 8 [...[e.Jeeeeese ee Am 76, 
(3 | 16 [a]p +109 1962 
118 9| 13 (al, c=4) 
a 
f \f0 14 15 
O75 /7 
o 4 
t55! |—,4,5-dihydro- CoHs2O2 See t55............/804.48 (AcOEt) TODS ah ries us: Soulve Od Cat alensitcall nittecciarn eee vsti cumosuike diac stACOme o Nia. 145 
17-methyl- 
t56 |—,17-ethenyl.... .|17-Vinyltestosterone. 314.47|pr nd 140-1 aR afeyarat reall eerie ieee Sesiteee|) S| lls MeOkua, a Gals 
CnHawO2. See t55 (pentane-eth) chl s 2224 
(a]p +87.6 















































For explanations, symbols and abbreviations see beginning of table. 
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i Solubility 
Mol Crystalline * b 
No. Name Synonyms and Formula = * | form, color and an ae Density np Ref. 
* specific rotation other 
w | al jeth|ace} bz 
solvents 
Testosterone 
t57 |—,1T-ethyl-. .... .|CnHsO2. See t55........... ./816.49/nd (AcOEt) 14854. lniehstekand La roemicr tei rac wiafeeef... | a4 |... [AcOEt 84 |E14, 145 
[ap +71.2 
t58 |—,17-ethynyl-... .|CoHesO2. See t55........... ./312.46][a]p +22 270-2 Ub VAG! Slip saad i acallAcaphaaene t.| 8 }...)...]... |AcCOHts* |C34, 
diox, Py s 18213 
t59 |—,17-methyl-. .. .|CooHO2. See t55............|/802.46/nd (hexane) 163-4 Pe LIN kee are tee ij|s|s|...|...J/MeOHs |E14s, 
(a) +-76.4 (al) 0s 8 2645 
t61 |Tetrabenzotriaza- — BUS LO7purple nd aNd) Vas erg cccersl|/tascrs,cpiMbvel| Mloee voiced’ |ieree alee Se lads evel cc love sla’ J1939, 
porphyrin SBN, pl (quinoline) 1809 
a \ 
N N 
mS Le, 
Je me 
—— a 
a 
N 
— |Tetracaine.......|see Benzoic acid, 4(butyl- 
amino)-, (2-dimethyl- 
aminoethyl) ester 
— |Tetracene........ see Naphthacene 
t62 |Tetracosane*..... GLTs(Cila as Hg xs SBS 107 ete as crac: 51 24315 LTO C5 ces 429 ORI sig koe ved | ieee | eevee B1, 175 
— |Tetracyclone..... see Cyclopentadienone, 
tetraphenyl-* i 
t63 |6,8-Tetradeca- — |CH3(CH2)4C:CC2C (CH»)sCHs |190.33]..............fe.0.-000- 11820400 NO38GO9 cctv SA Sell eee Hee ee 
diyne* 
t64 |Tetradecanal*....|Myristaldehyde. Tetradecy] |212.38)If 30 EGO I a jo ia 4 r0cs: alleen ereeatse i|s B |:53}00:8 Bl’, 770 
aldehyde. CHs(CH2)zCHO 
t65 |—,dimethy] acetal..|1,1-Dimethoxytetradecane*. |258.45)..............]------5-- 134-64 |... ws We | LeAGEQ25> lem VeVY “Ve [le afer ol MEGQIED Vo \feremns stares 
CHs(CH2)12CH(OCHs)2 
t66 |—,oxime.......... Myristaldoxime. 227.89)\Heakes' Or nd(al)MSao fencers eeptestel (seared caus are|lloper crane tees ij Vi j..«j-«p 6 lebls Bl, 716 
CH:s(CH2)2CH:NOH Pe 
t67 |Tetradecane*..... G@Hs(CHs) nO Has. ica ce sen (208.40) 5 oe cscs 6 253.5 0.7627, (1.42000 2 3 fw) Ke penis ofeie meee cae Bl, 171 
t68 |—,l-amino-*.....|Myristylamine. PIES Ye Ue re ene ee eer 37-8 ZONA TO rans wotatauelllereelaseete oli fd wihow | a | ¥ febl v B4, 201 
CH:(CH2)1sN He 16215 
69 |—,1-bromo-*.... . Myristyl bromide. O77230 eee ee 5.7 1812 1.01244 1.4605 | i|s|...[© | |chlv ........ 
CH:(CH2)1sBr 
E70} eeechlorgsk een Niner itch loride: DENT aan eterno ps eae a 154-5 0.8580" |1.4450% | i |.,.|...]... ... [os 8 B13, 550 
CH3(CH2)13Cl 
t71 |—,1,14-dibromo-* Tetradecamethylene bromide. |356.20]lf (al-eth), 49 HE ces Soma Vi a ee eal (15 Pune A ||| BS allecee| eee | ChLav: Bl’, 551 
Br(CH2)uBr (al) 
t72 |—,1-phenyl-*..... Tetradecylbenzene*. SU cB ON als facciep vars, cost neers 16.1 EH LLM IN Greg hie ntti eel areal atl la-aesl Pasi larsben= soullo aman oo 
CHa(CH2)1sCeHs 2102 
t73 |Tetradecanedioic |CHs02C(CH2)12CO2CHa..... . 286.42 nd (MeOH) 42-3 eM Oe Ie, Saseinarest (b Reese 5 Beat reat ate Sil tase [es a MeOH i, |B2?, 620 
acid, dimethyl] sh 
ester* 
t74 |1,14-Tetrade- Tetradecamethylene glycol. |230.39/nd (bz) 84.5 ZOD? ae MR eres es see tae ee cee ge eis aioe es oral eared 
canediol* HO(CH2) 40H 
75ile Lotradecane wil CHs (GHA aSOs tenn raeeee 278-40 een soc 65.5 (anh)|......... 0100960 [Nera Bile slit cdl celle al peaeencn a Aaanacees 
sulfonic acid* 55-6 1905 
(+1w) 
t76 |1-Tetradecane-  [n-Tetradecyl mercaptan. 23:4 By cman ae hc alee eat aes 176-802 |0.84843) 1.460120 | i B) Abdess'||s call axearetaer ated AMIS, 
thiol* CH:(CH:)1s8SH 1090 
t77 |'Tetradecanoic Myristic acid. 228.36]If 54.25 149.31 0.84399 1.43050 | i | s | 8|s | v |chls B22, 324 
acid* CHa:(C H2)12COz2H 
¢78)|—armidon eee re Myristamide. 227.38)If 103 PAW CH esis ote || bosinmo ijs|6é}6]6/CChéd |........ 
CHa(CH:2z)12CON H2 ce 
t79 |—,anhydride*..... (CHa(CH2)12CO}20.......... 438.71)|1f 53.4 vac 0.8502, |1.4335 er! |W ASy | te-ccte| | evra: fetzacosakecevvsren B22, 329 
distb 
t80 |—,benzyl ester..... Benzyl myristate. STS A Siete aes a 20.5 229.3u GREP IES Ibonanre Fae er Ta 1s al Peel enrol Reece mrociel eon eros 
CHs(CH2)12CO2C H2CeHs 
+81 |—,chloride........ Myristoyl chloride. PLGSA rte nas -1 LCOS rahe, (eens ald] o|...|...]........../B2%, 329 
CH3(CH2)12COCl1 
t82 |—,ethyl ester*..... Ethyl myristate. SOG EE ore erupt sine oar 12.3 295760 eR cel Se eh sere aL Rt eee otal elec rca B22, 326 
CH3(C H2)12CO2C2Hs 195% 

















we ee ee ee ee ee eS 
For explanations, symbols and abbreviations see beginning of table. 
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t91 


+92 


t93 


t94 


t95 


t96 


t97 


t98 


t99 


t100 


t101 
t102 


t103 


t104 


t105 


t106 


Name 


Tetradecanoic 
—, isopropyl ester* 


—,methyl ester*... 


—vwitrile.......... 


—,propyl ester*.... 


1-Tetradecanol*. . 


2-Tetradecanone* 


3-Tetradecanone* 


1-Tetradecene*... 


5,9-Tetradeca- 
dien-7-yne, 6,9- 
dimethyl-* 


2-Tetradecyne*... 


7-Tetradecyne*... 


Tetraethylene 
glycol 


—,dimethyl ether. . 


—,monoocta- 
decanoate 


Tetraethylene- 
pentamine 


Tetralin,......... 


—,6-acetyl- 


—,2-amino- 


—,5-amino- 
—,1,4-dioxo- 


—,1,2,3,4-tetra- 
bromo- 

1-Tetralincar- 
boxylic acid (dl) 


2-Tetralincar- 
boxylic acid (dl) 


5-Tetralincar- 
boxylic acid 
























































Mol Crystalline b obsiity 
Synonyms and Formula ne “| form, color and ree aa Density np Ref. 
* |specific rotation other 
w | al /eth| ace} bz 
solvents 2 
eee ee | ism 
acid 
Isopropyl myristate. QTO AA le cstenes ace chen aR 140.22 10:853822™ | TASZ5B Weekes aie o0i] <a all eetetenene eAeilisns io 2 evades 
CH:(CH2)12CO2CH(CHa)2 
Methyl myristate. 28O BONS nn aten ous bates 19 Oa Ms MG Meee Sere are pee ar i | © | ©] © | © jehlCCk ~ |B2?, 326 
CH3(C H2)12CO2C Ha 1272 MeOH ~ 
AcOEt » 
Myristonitrile. OG SSGI i consierteecerentae nie 19.25 226.5100 0.82817 1.4392% i | © | © | © | © |chl © B22, 329 
CH:3(CH2)nCN 1191 
Propyl myristate. BT OAAN Ge ctrccwancem ann lee oe sat 1472 O58592. [1455628 [on eee callers oll are le in ete ee te teltsn eine te 
CHa(C H2)12CO2C H2C H2C Ha 
Myristyl alcohol. 214.38/If 39-40 263.2 0.82367 Ae NG i|vj|vifviv |ehlv Bl’, 465 
CH3(CH2)130H 1671 
n-Dodecyl methyl ketone. 212.36] (dil al) 33-4 SOB=GMO WG sa ool Ne wa oes i]s .|08 8 Bl, 770 
CH3(CH2)1COCHs 
Ethyl n-undecyl ketone. 212.36] (MeOH) 34 P5216 eects ae eee i|s oss Bl, 716 
CH3(CH2)10COC2Hs 
1-Tetradecylene. OG SOl eccrine cee aie cs —12 246 0.7852, a0S2e fa bogie tA lee 2 eto Bl, 226 
CH:(CH2)uCH:CH2 12715 
CH:(CH2)sCH :C(CHs)C:CC(CHs):CH(CH2)sCHs (|......... 95-806 0.82417 |1.48662 .|Am 55, 
PU Pra Als Was ota ee uP 1655 
CHs(CH2)10C:CCHs......... LOA: 35 NPE a dettecnt: 6.5 252.5 O-B000 shah: Baek ri Maal 2 ee a Lees SAA Bl, 262 
13415 
GHs(CH-)iG:C (CHa) sO Hao. 4 | 194-85|- a. eaiarsieialligaes oe 14430 0.79917 A SSSUES slave ei ccilion cite lpia cece Am 60, 
1717 
HOCH2CH20CH2CH20CH2CH:0CH:CH.0H —6.2 328700 1.1285; |1.4598% | v .|diox s B1, 468 
OA. 20 | eeantars toncteksteuare 23025 
CH:0CH:CH:0CH2CH20CH:CH:0CH:CH:0CH; |......... 275.8 TWiT pl ergs os  pemeenpmibne| 2, 2 
PPP AL NES oe, MTR OIE Cue 
Tetraethylene glycol mono- |460.68|.............. 40 (35) —|328760 D:TORRy NALAGOSI te. to tee cl] Seed eel a oe eee Am 58, 
stearate. 813 
CHa(C H2)1sCO20C H2C H20C H2C H20C H2C H20C H2C H2CH 
H2NC H2C H2NHCH2C H2N HCH2CH2NHCH2CH2NHi})......... yy Eo ey eae ere cE ees eh (ae ee armies Merry, (22) 2 =< 
189.34 
1,2,3,4-Tetrahydronaph- EP np erat aaa cca —31 207.3760 0.9729, 1.546120 iJviv PhNH:s_ |B5?, 382 
thalene*. 
8 1 
OO 
6 3 
5. 4 
CyHuO, See wOSicstesccnnven PAR OAl eee cic er taal awe Yo a a | ey (em oaeee moms ae eed goed a foe ol) Gee a B72, 305 
18220 
CioHisN. See t98............ Le Teal anita Kiser rete’ 38 278-9 1.028 rho hd (le © reel fees Rees as B12, 
1200 
CaF 866 POS sos ass age AAD wa ca cata wn earaie 1276.8 1.05423 /1.5896 6: | St 8 BCR ee Myler eect 
2,3-Dihydro-1,4-naptho- L6OSL7 iF Chexaneyvnd (98-0 eke a ecclk oe cee cin ane cae Bee chueclen ce eee E12B, 
quinone. CioHsO2. See t98 (peth) 2806 
Naphthalene tetrabromide. |447.83/me) pr (chl) 16K: QU aaaaoreyiers Si | ec tae os oe ED hae ap | s* |CSos E12B, 
CiwHsBra. See t98 oh chl s* 334 
1,2,3,4-Tetrahydro-1- L7G.22)tel pe (ACOER SR ten OPS ea aélv os V E12B, 
naphthoic acid. sh 4078 
CO2H 
1,2,3,4-Tetrahydro-2- 176.22|nd (dil al) 97 LORS Oy Mersiiis sion lewstapece 6 s |CS:2s E12B, 
naphthoic acid. chl 8 4081 
¢ (eon 
5,6,7,8-Tetrahydro-1- PG.22 nd! (aaior diual)| LOOM me 0 Waves sara tiaislllenter elec: 2 Lal lp sr Soci Shared (ores (vee eae E12B, 
naphthoic acid. 2079 
CO2H 








For explanations, symbols and abbreviations see beginning of table, 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
































Gristnliine Solubility 
No. Name Synonyms and Formula oh form, color and ae a Density np Ref. 
* |specifie rotation q other 
w | al |eth| ace] bz 
solvents 
== a —— ~ {++} + 
6-Tetralincarboxylic acid 
t107 |6-Tetralincar- 5,6,7,8-Tetrahydro-2- 176.22} (aa or bz or dil |154 216" 5-i| Comoran eee accalliemin peal ds meli: 3 E12B, 
boxylic acid naphthoic acid. al) 4082 
Let 
t108 |1,4-Tetralincar- (d-a-Isatropic acid. 296.33\pr [a]p +8.95 196-7 Me en ee MEd pas ie abl ee POie oct |bl.« 13 eden eee ERO aT g: 
boxylic acid, 1- Gos (al, c = 12.6) 
phenyl-(d,a) wox—K 
BO 
t109) | ——(d ce) sso he... | Cree Oa See tlOS ne. ks ISOBBBIe cee cee ee IBBBRO Pv ee oe ane R or ae fe wiususy ete | Sea eos el Milteao re | Oar B9!, 416 
vi) SCH Ss once CisHicOs. See t108...... - +». |296.33/ta (w) SOSA0 ne Wana eleie ah cnesedle Cae orale tccllag | EraRe B91, 417 
Ag | ES eee oe CisHicOs. See t108........... 296.33)[a]p —8.8 (al, {197 Fee kts g scall esate pte caail tek cal Rt ae onstage can} sella | err ae B91, 417 
e=5) 
— |Tetralindione. ... see Tetralin, dioxo- 
t112 |5-Tetralinsul- 803H i226) (obl--lw),. Cw 20510 leas ean ellis we naples ences VN adic cle dell. 0-4 OR O* B11’, 87 
fonic acid or min ac+ (+1w) 
CO z 
t113 |—,amide.......... CioHisNO3S8. See t112......-.|211.31]If (alor 30% {139-40 |.........]........]..0..05 ...| 8% |...]...].../dil NaOH |B112, 87 
aa) Vv 
t114 |—,chloride........ CwHuClOed. See t112........ 230.17|pl (peth) Kae PN lag oes Soe bea Aenea ecicee.r d*|d*| s |...]...|peth 6 B11, 87 
t115 |6-Tetralinsul- —803H 212;26\(chlordilisulf) |75,  ili@an eee etenkieh ove teevedsz anne ilieerd| GF Wea allrersl to 3A B11, 88 
fonic acid 
t116 |—,chloride........ CiwHnClOed. See t115....... . /230.71\pl (eth) 58 TOZHDOOI ek eee eee ee GN eee | stil oe ie | eee B11, 88 
t117 |1-Tetralone...... 1-Oxo-1,2,3,4-tetrahydro- LAB AO|Heraees oe sen: 7 Piers Wy ear [call alle allsactcs all secscouo cs B7, 370 
naphthalene* 12912 
° 
8 || 
Le 
6 3 
5 4 
118 |2-Tetralone. .. .. .|2-Oxotetrahydronaphthalene. |146.19|.............. 18 234-40 {1.1055 |........ Lael coe [cS Stace hs lem eee ae B72, 295 
13816 
Bom 
t119 |1-Tetralone, 7- |CiHuO. See t117........... LOAN | Cte eee red eee 152=3%2 Me TeOS56 qe eb 59920 |e lees |p| ee nae eee | 
ethyl- 
— |Tetranthrene..... see Phenanthrene, 1,2,3,4- 
tetrahydro-* 
t120 |Tetraphenylene. .|Tetrabenzo-A!#57 cyclo- 304.39|(al or AcOEt) |233 ZOOS zaulby Ne ataespatesi lta ores sacal | Bl oalhe cle OOO El4s, 
octatetraene. AcOEt s*| 752 
PhNO:z s* 
CD 
ey 
t121 |Tetraphosphoric |{(C2zHsO)2P(O)O]sPO........ 506.28|hyg ea.—40 |>150d 1.29177, 12427327! | coins.) oon | ol OOShOD  Uncmmneete: 
acid, hexaethyl peth i 
ester 
t122 |Tetrasiloxane, (CHa)sSiOSi(CHs) 20S8i(C Hs)20Si(CHs)a ca.—70 {194 O:8536,  |1.-8895704 | ci oh Sills)... 8 |POCRiSa saat sear 
decamethyl- 310.58 
t123 |1-Tetratria- n-Carnatyl alcohol. 494.90|nd S10) na ek coca a anaes eal Sls PAN Anal Oly Soe eee RB Reg reres: 
contanol* CH:(CH2)s0H 
+124 |1,2,4,5-Tetrazine |s-Tetrazine. 82.07|dk red pr 99 BUbeT) iano tions CV taeda cee Gkteen ote Remar th Tec 0 B26, 353 
N 
YoS 
| oN 
N 
\} 
N 
+125 |1,2,3,4-Tetrazole.. ae 70.06 |pl 155 UD LB alle cucscuaeeal| aee-anare tes Bid |) Bal nica ePeeall cron ere venaereer eee B26, 346 
NH 
ie 
hed] 



































For explanations, symbols and abbreviations see beginning of table. Ohad 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Sa aa SR a) I rR a eg ae I 














Crystalline 
¥ Mol 
No. Name Synonyms and Formula form, color and 
wt. A c 
specific rotation 
—t— 
1,2,3,4-Tetrazolium 
t126 |1,2,3,4-Tetra- ke 334.80|nd (al or chl) 
zolium, 2,3,5- N=N—CoHs 
triphenyl-, & ba 
chloride air cene <A 
CeHs—!—N 
— |Tetrolic acid. ....|see 2-Butynoic acid* 
—|Tetronal.........|see Pentane, 3,3-bis(ethyl- 
sulfonyl)-* 
— |Tetronic acid..... see Furan, 2,4-dioxo-, 
tetrahydro- 
—|Tetryl............ see Aniline, N-methyl-N, 
2,4,6-tetranitro- 
—|Thalline......... see Quinoline, 6- 
methoxy-1,2,3,4- 
tetrahydro- 
— |Thapsic acid..... see Hexadecanedioic acid* 
t127 |Thebaine.........|Paramorphine. CisHuNOs. 311.37|pl (eth), pr (al) 
[a]p —215.5 
+128 |—,hydrochloride — |Cis9H2NO3. HCl. H20. 365.85|pl (ap — 157 
monohydrate 
t129 |Thebainone..... . CisHaNOs. 299.36|nd or pr (al, aa, 
AcOEt) 
if 2% 
ceax [a]p —47 
OO) on 
Il | 
(0) OH 
—|Theine........... see Caffeine 
t130 |Theobromine..... 3,7-Dimethylxanthine. 180.17|rh 
° 
I 
ia ke da: 
L N 4 
N 
| 
CH3 
t131 |Theophylline.... . 1,3-Dimethylxanthine 180.17|nd or pl 
fo) 
I 
CHi—( “NH 
ne 
i N 
CHa 
t132 |Thevetin......... CarHooOw.............--. ++ |858.98]pl (t-PrOH + 
3w) [a]p—62.5 
t134 |Thialdine........ 163.31|}mel pr 
CH3i—; 8. 
HN S—ons 
cHs——=8 
— |Thiamine hydro- |see Vitamin B, 
chloride 
t135 |Thianthrene. ... .|Diphenylene disulfide. 216.33}mel pr 
8 
“os 
OO 
8 
t136 |Thiazole.........] 4 3 SE 18 nest tual 
sll Io 
8 
ry 
t137 |—,2-amino-...... CsHaN2S. See t186.......... 100.14\ye pl 
t138 |—,2-amino-4- CcHoN2S. See t186.......... 114.17|hyg 
methyl- 




















For explanations, symbols and abbreviations see beginning of table. 








Solubility 
ores es Density np Ref. 
other 
w | al jeth|ace} bz 
solvents 
Sel 
A ee a. ccrepecn Aietdtoge peal a cote pte Fo) Pare ee <a Lene |e eee, | Amey ec 
103 Daas | becrxta 30h qm leer i| 6] 6]...|...|/PhNHev |B272,177 
2 2ytealeard aa | Oat epee al cen ioe Seo! = eRe Salshics Liecars aherate | EO ee 
1 ka) EY a ye arn ae esl (ge ORR ICSe 6} 6] 6] 8 | 8 |ehls B21, 448 
sh AcOEt s* 

MeOH 6 
pod (Sol) |muby peers 6 i i . |B26, 457 
iS (Serene Pea) Pest aap nee” |g Ready vAl 6] i tod (cS) lucien erie boar: wr 
195d 6}s|il]i|i  |MeOHs |E14,231 

Pys 

chl i 
46 d 1.063255 rl |e | Sean eae [aoe (oe ee B27, 461 
158-9 BOGIO Te Nee i|js! 3 8 . |B19, 45 
eee 116.8 1.1998) |1.596920 Fatale guieeal aerosol baie ru 
92 cs On PE en aces SAS || es Catal 3 vA] 8] 6 dil HCl vy |B272, 205 
42 BBl=Dad hese cmaveceine ers me ie Nt |i | n'a Gia eee eee oeens os B272, 206 

1368-40 


C-564 
































PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 

















an Cryetdlline x Solubility 
No. Name Synonyms and Formula a * | form, color and test ee Density np Ref. 
* Ispecific rotation other 
w | al Jeth|ace} bz 
cl | solvents 
Le ie. al ois ier en & a + ‘fe + 115 
Thiazole 
t139 |—,2-amino-5- CaHeNoS. See t136........../114.17|pl (w) 94-5 sig a ROM IN Bac Side vehd evened) MOC HM le ecall fratadle chelate Es B82 
methyl- sh 
t140 |—,2-amino-5- ... 255.32|nd (al) QIO=DUSA ess cue sieetenil| ing.) vee wrevel | ncaa aleve i|s|s]|v...|diox v 
sulfanilyl- Ne 4h ll \ AcOEt s 
—=—Og— NLS, 
=> 8 dil ac s 
— |—,dihydro-....... see Thiazoline 
141 |—,2,4-dimethyl-. .|CsHiNS. See t136...........{118.18]....... 000.000) cece, 144-5 INOBG2-> ||. «. tates BU BUS ON sel] cel eee ROO B27, 10 
t142 |—,4,5-dimethyl-. .|CsH7zNS. See t136........... TR ROM shoe Bevcteritn anti dinette «cee 1 a | So an wate he hekoatl Gcpctll cael Mielke eal erecrllcaes coe ae Am 74, 
5778 
t143 |—,2,4-diphenyl-. .|CisHuNS. See t136.......... 237.33|lf (al) 92-3 360 WLBGA | serie eel Valve letal eel were B242, 43 
t144 |—,5(2-hydroxy- [CsHsNOS. See t136.......... 143.21|colorless to pa |......... 1357 ae Pers] Byer ee v|s|s|...| 8 Ichls Am 71, 
ethyl)-4-methyl- ye 2931 
t145 |—,2-mercapto-4- |CiHsNSo. See t136......... .|131.22}ye 88-9 LBB8 Weise cdl vsentera alate 5] 8 eecall asen]| revey elt orevararabenche tote B27, 161 
methyl- 
t146 |—,2-methyl-. ... . |CaHsNS. See t136........... SQAG Hide ceneeeln nenrceatel| Aacerecs ecaits DZ BOO” oc cs/arcries|terouetotee eur Fo 1H e ft cx fatto trance | Lr rwesiey| (L$ Y-1 pepo Ca) 
C147) ammethyl=. .... .\CaHeNs, 966 t136..05 6 coca) OOIGl ccc. auvscedlonenscses 132748 18 0 Ieee Erne Bl ESA Sal eb cll eid eee bceeeL 
— |—,tetrahydro- .. .|see Thiazolidine 7 
t149 |5-Thiazole- a 129.14|It ye nd ET HESS Wise wees celia 5b xreinah ll este riers gl Hee NE | are (epee eae C48, 
carboxylic acid | con (196-7) 2688 
8 
+150 |—,2-amino-, GeHaNsOs8? See tl4ow... ATT 2 2e mada es hee 163-4 213-5d ee Pl ae Salle Palle es 4). tient Beet eee lie eee 
ethy] ester 
t151 |—,4-methyl-.... . |CsHsNO2S. See t149......... 143.17|pr or pl (w), 280d want |Sne ete a a eee nara here eae BF] (Pal idl oepell ct | pees cet B27?2, 376 
nd (al) (257d) 
t152 |—,—,ethyl ester. . .|C7;HsNO2S. See t149......... 171.22|pr 28 Ve yee a Le Roe | ee sess Coa llegeuall eral lla S OOS SV) B27, 316 
110-515 
t153 |—,—,—,hydro- C7HeNO2S.HCIl. See t149..... 207.68\nd (al) FE Glam Ul ekeeegstcrecsoe | aie cites ers exe toa mace cell NBME llecovet loan call Wee le enema J1939, 
chloride 443 
154 |—,4-methyl-2- CP RT les ce. Acero ROSAS oe deve tees] sete eee al ee FE oe (ete el a oe C38, 
sulfanilamido- j CHs 2250 
H2N— —so,nH—\ J—co2H 
ey, : 
t155 |Thiazolidine. . .. .|Tetrahydrothiazole. SOLTG eames cee ore the etree 164-5 1.131¢ {1.55130 Cop | pas Ps beta sel oncted tstrio.ccto c Am59, 
—NH 200 
LJ 
8 
t156 |2,4-Thiazoidine- |2,4-Dioxothiazolidine. 117.13}pl (w), pr (al) |128 W7ORE Nee ongee al lsciten oes 8 |eOa | msealceet tea ene eas B272, 284 
dione ONE sh | vh 
l Jo 
8 
+157 |2-Thiazolidine- 2-Thiothiazolidone. 119.21\nd (w or BOGH Tis iletiemacdiera.6 Fi Ata eal a ie eee gh| 5] i |...| 84 |chl 6 B272, 198 
thione __NH MeOH) C82 i 
te alk v 
8 
— |4-Thiazolidone, | see Rhodamine 
2-thioxo- 
t158 |4,5-Thiazoline. .. .|4 5-Dihydrothiazole. TAN cieracy gett nicnace Stee Leper SSO 9 LMA SE 6 ce vcop letters oeebalrs eS allt fal| Obie 3|| Bil ere teem B27!, 206 
A*Thiazoline. 
se 
Be Je 
8 
il 
t159 |—,2-amino-..... .|¢ N-Ethyleneisothiourea. 102.16|nd or flakes (bz)|84-5 i  Witoseercecere lorccuceuten || Sel bal lecellaee |e alae B27?, 194 
CzHeN2S. See t158 
t160 |—,2-mercapto-.. . |2-Thiazolinethiol. ALO 21lndiwor MeOH) ILOG—7 ulcer sare |laveeisanreteis| 2) sha ares sh | s*| 5 |...| 8* |chl 84 B272, 118 
CsHsNS2 See t158 CS82i 
— |Thiazone.......--|see 3-Isophenothiazin-3- 
one 
—|Thienone........ see Ketone, di(2-thienyl) 
t161 |Thiirane......... Ethylene sulfide. OOSU2 | rameaydea rier hstt al harris] eka are 55-6d 1:0868;, [1e40141 10a leouliesaiaec'|e-1t|sanenenten B17, 12 
CH2—CH? 
8 
— |Thioacetic acid. ..|see Acetic acid, thio- 
— |Thioanisole...... see Benzene, (methylthio)- 
— |Thiocarbazide... .|see Cabazide, 3-thio- 
t162 |Thiochrome...... ae 262.33]pr (chl) D278 ile sea iste creas Allocate ehovagteol CIE s| 6] 6] 6|.../MeOHs_ /C29, 
oHs— 9 7 7) -oHscH0n chl 3 bo42s 
Ny Ne CH3 


















































For explanations, symbols and abbreviations see beginning of table. seas 


t177 


t178 


t179 


t180 


t181 


t182 


t184 


$185 





Name 


Thiocyanic aci 
Thiocyanic acid. . 
—,allyl ester 


—,4-aminophenyl 
ester 
—,benzyl ester 


—,buty] ester 


—,tert-buty] ester. . 

-—,4-chlorophenyl 
ester 

—,4(dimethyl- 
amino)-phenyl 
ester 


—,ethyl ester...... 
—,heptyl ester..... 


—,isobutyl ester... 
—,isopropy]l ester. . 


-—,methy]l ester... . 


—,3-methylbutyl 
ester 


—,l-naphthyl ester 


—,2-naphthy] ester 


—,octy] ester 


—,pheny] ester.... 


—,propy] ester 


—,4-tolyl ester 


Thiocyanuric acid 
Thiodiglycolic 
acid 


Triglycolamic 
acid 

Thioglyolic acid. . 

Thiohydantoin.. . 

Thioindigo....... 


Thioisatin........ 


Thiomalic acid... 


Thiomorpholine . 


Thionaphthene : . 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
ae a ale 


Synonyms and Formula 


Sulfocyanic acid. HSCN..... 
Allyl rhodanide. 
CH2:CHCH:SCN 
p-Thiocyanatoaniline. 
C7HeN2S. See t180 
Benzyl rhodanide. Benzyl 
thiocyanate. CeHsCH:»SCN 
n-Butyl thiocyanate. 
CH:3(CH2)sSCN 
(CHa)aCSCN 
C7HaCINS. See t180 


CoHioN2S, See t180.......... 


Ethyl rhodanate. Ethyl 
thiocyanate. C2HsSCN 


n-Heptyl rhodanide. 
CH:(CH2)sSCN 
(CHs)2eCHCH2SCN.......... 
(CHs)2CHSCN 


Methyl rhodanate. Methyl 
thiocyanate. CHsSCN 


TIsoamyl rhodanate. 
Tsoamyl thiocyanate. 
(CHa)2CHCH2CH2SCN 

a-Naphthyl thiocyanate. 


CwHFSCN 
B-Naphthyl thiocyanate. 
CwHS SCN 


n-Octy] rhodanide. 
CH:(CH2)7SCN 


Thiocyanatobenzene. 
Phenyl rhodanide. 
Pheny] thiocyanate. 


3 2 
Propyl rhodanate. 
Propyl thiocyanate. 
CH3:C H»CH2SCN 
p-Tolyl rhodanide. 


cur—_Y—sen 


see Cyanuric acid, thio- 

Methyl sulfide a,a- 
dicarboxylic acid. 
Thiodiacetic acid. 
S(CH2CO2H)2 


see Acetic acid, nitrilotri- 


see Acetic acid, mercapto- 
see Hydantoin, thio- 


Galan 


see 2,3-Benzothiophene- 
quinone 

see Succinic acid, 
2-mercapto- 
1,4-Thiazan. 


aN 
8 NH 
WZ 


see 3-Isophenothiazin-3- 
one, 7-hydroxy- 
see 2,3-Benzothiophene 











For explanations, symbols and abbreviations see beginning of table. 
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Solubilit; 
Mol Crystalline * b o u 
ay * | form, color and eh a Density np Ref. 
specific rotation elec een lee ibe other 
solvents 
Seely.) 7 | ee te At eee tn 
DOOON sitiar oe eee 5 et fa A ee ae ory ac bs) a IAs Pcie a ed B32, 107 
ODES oe sateen Pies 161 G5) Wrecciscis sas Cal lain ca 2 eae ed (eeaceh | Gera cuss ccs B3, 177 
150.20\nd (Gy) (dilal)s (57-8 |... ie Ne nelhek creel eee nb Vals 8) / oh Ree B132, 299 
149.22)/pr 41 NAO ISEB lensenace ein eller aceuc tien 1 s |v CS2 v B62, 434 
SLB. G rae acct ne eevare ores 185743 0.9563% |1.463622 90] Sat BAA cas] Sooty (MRR Ree B32, 122 
TUS EO |r encarta cece 10.5 140774 O:D1S TO oko we cs RASy .|B3, 175 
169.64|nd (al) Bote” BN Ananya cholo Eee: cee eines Neb .l08 Vv B62, 298 
178,23 nai (ig cw, al) emi 78-4. beat sane eee eer Lenn FY M2) (ed ever Sea ete (SRE AY | 
gh 
S714 eee ees —85.5  |14578 0.99647 |1.46845 | i | o]o]...].../.......... B3, 175 
57:28 |e tana or cla oe aed 234-6 D220) WY as anroeva|ecrall x exe ears s al oie acs ere B32, 122 
136% 

UAB O eo fot aes —59 UTD Are Ne bien adecctaiesayernvaevere Bs ces Say (nee eee B3, 177 
ONG | Retr ged ers cox eral eee ee 152-374 0.963% |........ i | 0] .|B3, 177 
VERON eA. ae —51 132.977 1.06787 |1.4669% | 5] | ]...]...].......... B3, 175 
L222 iy ae tae nitmuseens | dover LOTTO a aera Mice rere a ae a a ap ae [RR pee B3, 177 
185.25] (peth) Bie -« ‘abn rors alent acta al aot d peth s* B62, 588 
LS5:20 | Reae cena aac s Bb.) Waseca calctest aoe eee . |B62, 611 
NE Z630)| ae een eee 105 122g beac 1.464920 i gal Ee a ny 
EGE Bese las eta ||. eee mee 232-37 1.1551, |........ i, Ms Was tees ol ee B5, 312 
LOU UT aay eee teeter ae eee MGS! ie ave west iv ordre cael Orel ceca cated meee oe al are B3, 177 
12 a een el eae pee! 340-81 © Merk catesde wes a s |chls B62, 398 

155—840.50 
150.16}(w) 11:1 Us| eee 0 ||. eee viv . |B32, 178 
296.37|br-red or red 359 BUD es icck oe yang ee 1d |. les] S* xy] 8 B19!, 690 
mel nd (bz) 5h PhNO: v* 
C&:, 
chl 54 
LOS SLB Is yin ele tea erefelllae See ee LEDS. g Gt ener wcll eee tae 0 .|008 © B172, 4 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





C Wi Solubility 
Mol rystalline mo be 
No. Name Synonyms and Formula * | form, color and ne er Densit; n Ref 
wt °C °C y D ef. 
* Ispecific rotation other 
w | al jeth| ace] bz 
solvents 
Thionin 
t186 |Thionin......... . |7-Amino-2-phenothiazim. ZAee OCI DIMOW Er Dlg tines ans nx «jiclmminiesetaca ite efoats e| eer mOMned a) 6] 6]...| 8 |chls B27?, 447 
Lanth’s violet. or nd acs 
N 
- a _ x 
a) oa 
8 
t187 |Thiophene. . .... . |Thiofuran. Gaia Meet ete erty sneer. —38.4 184.127  |1.0588% |1.5256% |...|...|...]...]...loos © B17, 29 
43 
sl. Je 
8 
1 
t188 |—,2-acetamido-. .|CsH:NOS. See t187........ .|141.18/If (w) Sto bee || (nearete eds: ail Mapa ec iees| anova novetonee te OF WE ON Oo ears acre ats Feet oO 
t189 |—,2-acetyl-...... Methyl 2-thienyl ketone. NBG 18 ieee eee ic ch 9 213.5 1.1679% [1.56672 | 6 | | ]...|...|..........]B172,314 
CeHeOS. See t187 
t190 |—,2-acetyl-5- CeHsBrOS. See t187........ .|205.09/nd (al) Oe hess SRR erat | eter tacchetcl tae eee i letre IO" fee | ort [eeete eeta rato rra ste BBL gaps oS 
bromo- yh 
t191 |—,2-acetyl-5- CeHsClOS. See t187......... LEDEGSital(alvor-eth) ie 0520 0) tloayle cecil pyaececel se adrian Wiley W Velleman pe eee ST e287" 
chloro- 
t192 |—,2-amino-....../Thiophenine. CiHsNS. WG1Fiparye: © 9 |eicvkuaa es bo gh ame ay Saree hese pee 1 hi on bak Sell eget oe eee B17, 248 
See t187 
t192!|—,2-benzoyl-..... Phenyl 2-thieny] ketone. 188.24|nd (dil alor |55-6 300760 11890 qn eee is ys) lee alll ale cee B172, 372 
CuHsOS8. See t187 peth) 
$193 |—,2-bromo-..... .|CiHsBrS. See t187. |... (168.05). ....0. 6. ceca fece ee eeu 149-51 -|1.684% =|1.5866 | i |... v|v|...|........../B17, 39 
t194 |—,2-bromo-5- CuH2BrClS. See t187........ TE Pay lll vee hae eae —22, —20/70 L:803s¢) 185025250 [eres ee | ie || ee Ae 7 Ops 
chloro- 2379 
t195 |—,2-bromo-5- GLEE Brisa See 1ST rts ee ReOS Oa ot etna TAGS hy Dill coal Wee a Eras |e seal hensrel eisyell eocal| Ghee eee | eee 
iodo- 
+196 |—,2-bromo-3- OpeBrS PS eetlS7 costs LT TOT tat oaccseeulgannsencs 17579 ervey liens ee ell sal) Gill ancocss cee 
methyl- 
t197 |—,2-bromo-5- CsHsBrS. See t187..........]177.07|colorless to pa |......... 177740 QR55297) |Ue5GRS20 alesse | eel ee B172, 39 
methyl ye (117) 
+198 |—,2-chloro-...... GisClS 1S cet 187 ee ac ILTSOOlh an snes aan —71.9  |128.3 1.28634 |1.5487 | i | o]o]...}.../........../BI17, 32 
t199 |—,2-chloro-5- CsbnGIs: Seet187. 0270 ns. Dee! kale, see A 7 — GES Nit OR4D te 162200 | eee cel eee | P| || 
butyl- 
+200 |—,2-chloro-5- CABeClIS. See tl 80)... cee. | 244.48 ee as cst —25 DO ye Da romneeetel|leias arepetcs Poth ca cots) eae (eaeac (oeeicerhaery eal ae Ser ccd ae 
iodo- 
201 |—,2-chloro-5- Gy, CIS SS eetbl BT seek fone INS Cll ete ate segs stl ere cena 154-5%2 11.2016, |1.5372% |...| s |...|...|...loss B17, 37 
methyl- 
+202 |—,2,5-dibromo-. .|CiHzBrzS. See t187......... .|241.94]..............|/-6 211700 Phe Aeapeteey | A el] Sp llacale oolevs coon. -(haiiee 8 
+203 |—,2,5-dibromo- |C«Br2N20,8. See t187........ S894 |i eee oe 130=40) | Rote toate eters | eae tee Ae |e Ree IRL shee eas B17, 36 
3,4-dinitro- 
+204 |—,2,5-dichloro- . .|CsH2ChS. See t187.......... 59:03 Meee tre eee. —40.5 — |162760 044227) (9.662620 i alcol|ico learn seo BT7eS3 
+205 |—,2,5-diiodo-..... Gigs ScetlSicee wen 335.93]If 40.5 1304015 Rey ele RORY: leur let eoe ereeereetae BIZ, 35 
206 |—,2,3-dimethyl- .|2,3-Thioxene. CseHsS. See t187|112.19].............. —49 141760 TOO2 17,40) 06618820 eral van fevall eis eas | eee |S Mya 
+207 |—,2,4-dimethyl- .|2,4-Thioxene. CsHsS. See t187|112.19|..............Je.. ee eee 13781000 310:005G6eq, 1.513020 |0i0 lean licsilne inenlnnademenee B17, 41 
+208 |—,2,5-dimethyl- .|a,a-Thioxene. CeHeS. See t187/112.19].............. —62.6  |136-77 0.9857 [1.5146 | i | s | 8 |...]...|..........|BIT, 41 
+209 |—,2,5-dinitro-....|CsH2N20,S. See t187....... .|174.14|ye mel pr 80-2 200700 deat | eed a otal arene Bhi ealeva beat Scstl casera B17, 35 
+210 |—,2-ethyl-....... sas WS CeMELS TA ore leis oie | U2 Ol eee serge | Reva desee 132-47 10.9905 |1.5127 | i | v | v]...]...]..........|BI7, 39 
+211 |—,3-ethyl-....... (CR EERE EGET) oon oe a urn oe POR OA acre Se ebel amee as HO No sono eo hCOnbre oll ll se oclecullcnasas osc B17, 40 
+212 |—,2-hydroxy-5- |2,5-Thiotenol. CsHeOS......./114.17].............-).....-55. SE eee OS sass vaell sane tous wuts Oil Vir | UaV; |\rateeel taal eee mene ES Rea aee 2 2) 
methyl- See t187 
4213 |—,2-iodo-........ CaUsIS. Scetl@7.00.-ess. 5: 21004 Pea eee EA t= 40) 30 —27200 |e een [eter Sie ken fa ees lorie Ree Secs B17, 34 
+214 |—,2-iodo-5-nitro- |CiH2INO2S. See t187........ 255.03|ye pr a ARO ERE i ee. esr Setlh B. coos | atelier ae 7009 5 
t215 |—2-methyl-..... a-Thiotoluene. OS M07 ie tetera ate cts —63.5 [112.570 1.0140" |1.517425 | i | © | o|...]...|..........|B17, 37 
CsHeS. See t187 
+216 |—,3-methyl-..... B-Thiotoluene. OST Penne cere —69 116-4700 8 |OLG2 qr | Le 1/7-225 ecto mn hoon (steed ee | Seen eee B17, 38 
CsHeS. See t187 


















































For explanations, symbols and abbreviations see beginning of table. Pe 
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Solubilit 
Mol Crystalline Sas b : uy 
No. Name Synonyms and Formula = * | form, color and aa ae Density np Ref. 
specific rotation eaalealil ech aoe ibe : pre : 
Thiophene 
t217 |—,2(methyl- N-Methylthiophenine. pln Ie Fp Gol ie iaweer ceca serpions |[eoeccrarcisle a SSO 2 yoo pera: a's etvallstoteteteatae Baerat leedignel aBeties| esectlicr ance) coi exeeemanetione B17, 136 
amino)- CsHiNS. See t187 
t218 |—,2-methyl-5- CuHwS. See t187........... 174.27|nd 51 2104-2.) Oicpynea asian ee Pee) ee cA ee ou Pee Par | Ct ao B17, 67 
phenyl- 
t219 |—,2-nitro-....... CiHsNOSS. Sere t187......... 129.14/It ye mel nd /46.5 224-5 = -|1.3644¢ |........ i|v......]...fpeth s — |BI7, 35 
t220 |—,2-nitro-3,4,5- |CiClsNO2S. See t187......... 232.47|red-ye nd SECO) ie isieveesrusctetebtareusnete | harsrece ae Sate | BN. FHA ate el Wan bececsnetencter sees B17, 33 
trichloro- 
222 |—,tetrabromo-.. . |C«BriS. See t187............ 399.74|nd 117 RPE pacdtonalloséased i | et) v |...}.-.]-...-2.08- B17, 34 
t223 |—,tetrachloro-.. . |C«CluS. See t187............ 221.92|nd 29 233.4700 1.70367 TBOUBO a) rey eerie aieeis|| on cere ces BIT, 33 
t224 |—,tetrahydro-....|Tetramethylene sulfide. SSE oiag enn siste sierra —96.2 119-20 0.99989 1.504720 | i | @] © |...]...J08 © B13?, 15 
8 
t225 |—,2,3,5-tribromo-|C,HBrsS. See t187.......... 320.84|nd 29 26D) on jeter dss | ln tes TR ee Nate iliac iho cir aaa cece oe B17, 34 
226 |—,2,3,5-tribromo-|C,BrsNO3S. See t187....... .|365.84/red ye nd HOG: 7 encrc-c stearate oo ktera aeons ores mci] BI! SW eH rere ete eoetans Seer B17, 35 
4-nitro- ; 
t227 |—,2,3,5-trichloro-|C,HChS. See t187........... NS T4S |e ce tesra casera —16.1 198.7 1.5866¢ 11,5791 || 25\fco! cole... (5.6), eee B17, 33 
1228 |—,2,3,5-tri- CrHuS. See t187............ L2G1D9 | Meh Serene oh ete ae eee 163=574- (10:9762% (15513120) |2 | Meee ceeds cea ee B17, 43 
methyl- 
Thiopheneacetic |see Acetic acid, thienyl- 
acid 
t229 |2-Thiophene- 2-Formylthiophene. RIZ0S ipa ye; = Ne aaaennes 19876 1.21531 DDO 2OM | Ril Pv gi dice cnc. | ote fereress rece B17, 285 


carboxaldehyde | 2-Thiophenealdehyde. 


U Jeno 


t230 |—,oxime.......... 2-Thiophenealdoxime. 127.17|nd 15 5 SR (Remote ey Sl hare urge ye nn ae sis cpddtatemalll NCNM poked far teat ese necator ee B17, 285 
ru 
UN eamon 
8 
+231 |—,phenylhydrazone U Jen aarn—€_Y 202.28|ye nd 134.5 ey eres SEE oe che sa See is | Fo ih etal nolo pet Gcesarepeerereereie BIT, 286 
8 
t232 |2-Thiophene- a-Thiophenic acid. 128.15|nd (w) 129-30 ZOOd ae eters ere aere Vet WU) Mobic klenctaweie cam eReeore se 





carboxylic acid 


33 
Ul oon 
8 























t233 |—,chloride........ CsHsCIOS. See t232......... TAG. GON vaca a0 euualnwsite ace as Pele k) MT IRE eSB An aL: |G Kegan ears) (ones! Wameges ene ote B18?2, 269 
+234 |—,ethyl ester..... .|C;H0.8. Sce t232........... HEBS20" ra aoe ac aue ele ree 218 LIGQ3 al seen Sag i tocol Cd ee OR B18?, 269 
9618 
t235 |—,3-methyl-..... CeHdOeS. See t282. oc cccvccse 142.18\|nd A I caste yiatacede (tavete iy stvarsuel tiavanttareves BE WY Soh Es iain aah locas Sle eee eis eekcerere 
= 
t236 |2,3-Thiophenedi- cO2H 172.16)pr or nd (w) SOG ilowcrstarge wale Peters entlc awn ee oe Be OE RY roc] SR eaten B18, 327 
carboxylic acid Ul | on 
8 
237 |2,4-Thiophenedi- | 1050 DP 2iU GN tors arora rns ania 280 MURS DO leiiccminaeokil eats acam Ch Sears al nal eee epee eee B18, 328 
carboxylic acid tl Vere vA 
8 
t238 |2,5-Thiophenedi- Io by Ful} eerare eroreneeerr >350 UD iste weve onvei [lars aig ana B |) BES [als seolana vio aae [EDL Oe SOO) 
carboxylic acid sow — ) or 
8 
t239 |—,diethyl ester... ./CioH120,8. See t238.....,. . .|228-27|nd (al) BLE — Vaiininn a Plot heme ce emer Se (te iets (ee otto anc ocean B18, 331 
t240 |2-Thiophene- Tm 163.22|nd (w) TAQ | lkroicaicobthetalles Rushsata tel rete emer 5 SAO ethaetatonk Sots B18, 576 
sulfonic acid, J soars sh 
amide 8 
t241 |—,chloride........ aT LBZ, Dirac eeisciaa erate 28 BUD ORB [eatectecihi stots am co Sih cal [aire | aera ae eer B18, 567 
eos distb 
8 
t242 |3-Thiophene- | y) SO2NH2 163.22|pl (w) 152-3 IK ee OEE cor 5 COW ar [a St [ho Pts We 5 B18, 568 
sulfonic acid, 
amide ig aoe 
t243 |—,chloride........ | y ial 182.66} (eth) BP elastase wsyateatall celine (ori fo] Restate dh|d4| v}...]...|ligi B18, 568 
8 
— |Thiophenine..... see Thiophene, amino- 
—  |Thiophenol...... see Benzene, mercapto-* 
— |Thiophosphoric _|see Phosphoric acid, 
acid 2 thiono-* 



































For explanations, symbols and abbreviations see beginning of table. 
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eee 


ae es en eT el a oe 


t249 


t250 


t251 
+252 


t253 


t254 


t255 


+256 


t257 


+258 


t259 
+260 





Name 


Thiophithene 
Thiophithene. ... 


Thiophthene..... 


Thiopyran, 
tetrahydro- 
Thiopyrine....... 


Thiosemi- 

carbazide 
Thiosinamine.... 
Thiourea......... 
Thiourethan 


Thioxanthene.... 


Thioxanthone.... 


Threite(D) 
Threonic acid(D). 





Synonyms and Formula 


Thienothiophene. 
8 


Co 
Cy 


8s 8 
see Sulfide, 
pentamethylene 
1,5-Dimethyl-2-phenyl-3- 
thio-3-pyrazolone. 
CHs—N-N—CoHs 


Brigks 
see Semicarbazide, 3-thio- 


see Urea, l-allyl-2-thio- 

see Urea, 2-thio- 

see Carbamic acid, thiono-, 
ethyl ester 

Thiaxanthene 


9-Oxothioxanthene. 


° 
I 
CCO 
N a 
8 
see Erithrite 
2,3,4-Trihydroxybutyric 


acid*, 
H OH 
HOCH?—c—C—CO2H 


OH H 











= 02) eater CaBsO5e SCE4250 es chances. 

—(L). S1CEHsOx. SeOA250 o.5 oe ie oss 

Threonine(D).. . .| D-2-Amino-3-hydroxybutyric 
acid. 

CH:CHOHCH(N H2)CO:H 
== 02) 5) eee eee CHsCHOHCH(NH2)COoH... 
Threose(D)....... 

OH H 
acs Os (i a 
H OH 
Thujane......... Sabinane. 
» WW 
a-Thujene(d)..... (ONG) 8 RCGh a, eA aac cubis Caen eer 
P=) on ari oe ere ae Guo Elteischate soectx cccetosth ae wears, 04 
a-Thujone....... GrollwO! heat cc ofa apse 
Thymidine....... Thymine-2-desoxyriboside. 
° 
oO OH 
HN x | | 
O= CEN: C—CH2—C—C— CH2CH 
pe 7 ia 
ere H H H 
BN win \. cH20H 
< Ke OH >| 
PO ae 
CH3 H H 


140.23 


140.23 


204.29 


198.28 


212.27 


136.11 


136.11 
136.11 


119.12 


119.12 


120.10 


138.25 


136.24 


136.24 


152.23 
242.23 





Crystalline 
form, color and 
specific rotation 


bipym orh (lig) 


nd (eth-so 
CO:) 


(w) 


nd (al-chl) 


ye nd 


syT, [a]p 
ca. —30 (w) 


syr, [a]p +9.54 
(w) 


[a]p —28.3 
(c=1.1) 


orh 


hyg syr or nd 
[alp (mut) 


+29.1 to 
+19.6 (w) 


{a]p +73.1 
+62 


[alp +37.7, 
+38.8 
[a]p —37.2 


[a]p — 19.94 
nd (AcOEt) 
lalp +30.6 





For explanations, symbols and abbreviations see beginning of table. 








Solubility 
‘De b.p. : 
nary a Density am to Ref. 
w | al jeth|ace} bz other 
solvents 
—— Ital |g See shns s 
56 DOTA, Are weriae nc h eyed | Tig Bieter wil Meiewensc8 
6.5 PPT hh MAD, SERRETERET RRS REEL) | ERY (ene (SREB | go Lee fe srs, a a B19!, 612 
10616 
166. pang tac eraces lees S| ok eee 5|s|s _|B24, 56 
gh 
128 BAO7I0 Fh aeerster | teas ae Deo) |26 -|chl v B17, 74 
gh | sh peth s 
209 Gy i Cos La Vas Cee | eo i 6 s* |CSes B17!, 191 
(sub) ch] s* 
peth i 
GN clare amen. | See cea || 2 ae s | st|...| 8*|...|AcOEt s* |B32, 272 
LCoS apn Petree Revel Lah eRe a|| Mie Oar cd s | s*|...| s*|...|AcOEt s* |B32, 272 
Soh ahene stv dat eika tata ooae nel laters Bevema teat | here ee Se) isha ci8 .|AcOEt 84 |B32, 272 
DEST MPa ircc sckilieds ke atehavera les A ares a fea We a SCHL een Ee tem reccrenels 
229-80 Wigs: aces ieee acu atleton.c aided 8.) Lele -\ehl i Bé4, 514 
(+4w) vh 
126-32 i Ee <P Sea entei|, Gee ees noes Vii || conlex .|peth i B1, 855 
Be etic 158756 0.81579 |1.440420 _|E12A, 6 
Weve rs oay 152609 wceprerneteel|il, 450120. 8 .|chl s E12A, 8 
Ppenrsee 151759 0.83014 |1.451520 s |...|chls E12A, 7 
arty oa 200-1 0.912529 |1.4490% | i | 2 | « B7, 92 
SBR scar vu ten, alles tele cuir ool (oeacce Mover ate 6. | e& le...) 8 |... Py, MeOMi a). 5 ca-. 
s chl 5 
AcOEt s* 
{ 
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A Solubility 
Mol Crystalline A ip 
No. Name Synonyms and Formula aim * | form, color and oy ea Density np Ref. 
specific rotation wilt all ethers libs other 
Sa Se ee (ene | ee ee eee ee 
Thymine 
— |Thymine.........|see Uracil, 5-methyl 
— |Thymohydro- see Benzene, 1,4-dihydroxy- 
quinone 2-isopropyl-5-methyl-* 
4 Wea ti) le ac cae ro see Benzene, 2-hydroxy-l- 
isopropyl-4-methyl* 
t263 |Thumol blue... . ./Thymolsulfonephthalein. 466.58|gr-red (al or BOO=DO0Gy | Wescruisat aievacr|llve ees ot enel leas ates 6|s }...] 6} 6 |chl, CCh, |B192,112 
HO cant eth or aa) to 6 
NS aniline s 
= aa s 
\ 70—s02 
CH3 I | 
CHs ‘OC 
f x 
aT ae 
HO C3H; 
t264 |Thymolphthalein : 430.52|pr PAG—7 Where Sica eeveunllle cite Seer, serene Setehireoen: |...alke B81, 381 
HO C3H7 
~ — 
N —_——, 
CH3 if =o 
CHs ‘oO 
‘¢ x 
Be PN ns 
HO C3H; 
— |Thymoquinone . . |sce 1,4-Benzoquinone, 
2-isopropyl-5-methyl* 
— jo-Thymotic acid .|see Benzoic acid, 2-hydroxy- 
3-isopropyl-6-methyl- 
— |Thymylamine. .. .|see Benzene, 2-amino-1- 
isopropyl-4-methyl* 
+266 |Thyroxine(d)..... 776.93|nd, [a)sis+2.97 |237d E ecerdtte a REE a ere Wee eee Pye) age! ee ae | ey B142, 366 
I I 
WS Ss 
HO- = Oo > CH2CH (NH2)CO2H 
va VA 
I I 
PANE Ol caccasaen ave CusHuliNOs See t266....., .|776.93|nd, [algig—3.8 235-6 |.........|..... Beleoce « [pata Pet sssrcleve-0 2's1> | aaeseees ee al BI S66 
— |Tiglaldehyde.. .. .|see 2-Butenal, 2-methyl-* 
— |Tiglic acid.......|see 2-Butenoic acid, 
2-methyl-(trans) * 
t268 |Tigogenin........|Cz7HuOs....................|416.62|If (al+-1w), 2061 Os a iticter ears dc.ak the oul ena ee ...| 8*] s | 8 |.../MeOHs, |E14, 280 
pr (ace) peth s 
[alp—49 (Py) pel 
=ai|l4 Cs Be ioe ene aaa ee see Toluene, 2,4,6-trinitro- |430.69|pa ye  — J... ...... 35004, leas Bete ie We ie: el ie ie) (ey Ort ete a 
£269 |a-Tocopherol.... . Vitamin E. 14010.0 
Oe O a ‘ 
ss) sir Ee 
We wd 
t270 |6-Tocopherol.. .. .| Vitamin E. 5,8-Dimethyltocol.|416.66|pa ye, [a]p Di pipproriees Pt) at Wktal en gears Ait eI i | © | 0 | © |...!ehl 
“Te pie Ea? 
wy, « 
t271 |y-Tocopherol..... 416.66|pa ye, [alp —3 SOO=100 |. voce ale oe Bd (| (8 sa i dal a cS ec pel fons Se 
HO— aa eee —2.4 (al) 
i < 
t272 |s-Tocopherol.... .|8-Methyltocol. 402.64|pa ye, [alsa asian Seiel it ce cco mene Roe Sn iecs ts, Ste NLM Wal eoectGhl arse | tee 
HO aN ~| | +3.4 (al, 
ee | am: c=15.5) 
° 
t273 a-Tocopherol- a-Tocoquinone. 446.71llye © ajabviale xs Tee oe tees [es ciennen fe asiles+| 8 Ih enleyfpeth 6 Am73, 
quinone MeOH 4, 5148 
. 
=e =e ia le 
re ae IU 
= hPelamg,.2ccdaieas : see Ethyne, diphenyl-* 
t274 |Tolbutamide..... 1-Butyl-3(p-tolylsulfonyl) urea. |270-34|orh 127-9 SE aS (FP Ol bie eee as Ol) Bul Bi hehe ctohniee | Eee re 
cxis(cH2)anconnsox—C _y—ons 












































For explanations, symbols and abbreviations see beginning of table. 
C-570 


t275 


t276 


t277 


t278 


t279 


t280 


t281 


t282 


t283 


t285 


t286 


t287 


t288 


t289 


t291 


t292 


+293 


t294 


t295 


+296 


t297 


+298 


t299 


t300 


t301 


+302 


t303 


+304 


t305 


t306 


Name 


Tolidine 


—,2-acetamido- 
3-bromo- 
—,2-acetamido- 
4-bromo- 
—,2-acetamido- 
5-bromo- 
— ,4-acetamido- 
2-bromo- 
—,4-acetamido- 
3-bromo- 





—,—,hydrochloride 


—,amino-N- 
benzylidene- 
—,a-amino- 
3-bromo- 
—,a-amino- 
4-bromo- 
—,2-amino- 
3-bromo- 
—,2-amino- 
4-bromo- 
—,2-amino- 
5-bromo- 
—,3-amino- 
4-bromo- 
—,3-amino- 
5-bromo- 
—,4-amino- 
2-bromo- 
—,4-amino- 
3-bromo- 
—,5-amino- 
2-bromo- 
—,4-amino- 


—,2-amino- 
4-chloro- 
—,2-amino- 





5-chloro- 
—,2-amino- 
6-chloro- 
—,3-amino- 
4-chloro- 
—,4-amino- 
2-chloro- 


Tolidine......... 


a-Tolualdehyde.. 
Tolualdehyde.... 
Toluene......... 


—,a-amino-...... 


—,—, hydrochloride 


—,—,hydrochloride 


—,3-amino-...... 


—,—,hydrochloride 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


see Biphenyl, 
diamino(dimethyl)- 

see Acetaldehyde, phenyl- 
see Benzaldehyde, methyl- 
Methylbenzene*. 


Phenyl methane*. 
“cHs 


CoHwBrNO. See t275........ 
CsHiBrNO. See t275........ 
CoHiBrNO. See t275........ 


CsHioBrNO. See t275........ 


Benzylamine. CsHsCH2NHz. . 


Benzylamine hydrochloride. 
CeHsC HN Hz. HCl 


o-Methylaniline. o-Toluidine. 
CriHoN. See t275 


o-Toluidine hydrochloride. 
C7H»N.HCLl. See t275 

3-Methylaniline. m-Toluidine. 
CrHeN. See t275 

m-Toluidine hydrochloride. 
C7HeN.HCl. See t275 


4-Methylaniline. p-Toluidine. 
C7HoN. See t275 


p-Toluidine hydrochloride. 
C7HsN.HCl. See t275 

see Benzaldehyde, imine, 
N-tolyl- 

m-Bromobenzylamine. 
C7HsBrN. See t275 

p-Bromobenzylamine. 
C7HsBrN. See t275 

CiHsBrN. See t275.......... 


CzHsBrN. See t275.......... 
CyHsBrN. See t275.......... 
C7HsBrN. See t275.......... 
C7HsBrN. See t275.......... 
C7HsBrN. See t275.......... 


CrHsBrN. See t275.......... 





5-bromo-2-nitro- 





CriHsBrN. See t275.......... 
CrH7BrN2O2. See t275....... 
C7HsCIN. See t275.......... 
C7HsCIN. See t275.......... 
C7HsCIN. See t275.......... 
CrHeCIN. See t275.......... 


CrHsCIN. See t275.......... 


Mol. 


wt. 


92.13 


228.10 


228.10 


228.10 


228.10 


228.10 


107.15 


143.62 


107.15 


143.62 


107.15 


143.62 


107.15 


143.62 


186.07 


186.07 


186.07 


186.07 


186.07 


186.07 


186.07 


186.07 


186.07 


186.07 


231.06 


141.60 


141.60 


141.60 


141.60 





141.60 


Crystalline 
form, color and 
specific rotation 


nd (bz) 

nd (bz) 

nd (dil al or lig) 
(bz or dil al) 


nd (al) 


m.p. 
6 


—95 


166 


165.5 


159-60 


Se |. 








mel pr (cold w), 
rh pym (w*) 


pl (50% al), (al) 


br to pa ye nd 
(al or aa) 








=20.7 
(—16.25) 

215 

— 43.6 
(—381.5) 

228 

43.5 


243 


29-30 


26 





a Density np 


110.6 0.866929 |1.496120 











185770 
8424 


199.7760 
g110 


242.2760 


203.2760 





250760 


200.4760 


257.5760 


244-5 


250-1 
126-715 
105-7278 


Piette (Isogeaeo 


240 


242-4 





228-30 


242-4760 























Solubility 
w | al |eth| ace} bz 
i -) c) 8 C) 
yh 
sh | v 
Vv .| vi 
al WR seas calle 
oo 00 L--} 
Pl Shes eens 
ny c-) 0 
Vv | S84 
6 | 2] 
viv 
6\v 
Vv (eve 2 i 
v 
Viiewe|ee 
Wail we | ete 
8 
6\v 
v 
8 
Vv 
iglesias 
Be | ev: 
gh 
st} s]i i 











Ref. 
other 
solvents 
2 ee 
C8: 8 B5, 280 
lig s 
Bul cluleganse tebe 40D 
i hsavaleetes a B12?, 456 
Br or ee B12?2, 456 
pita efector B12!, 436 
xyl vi B122, 532 
. |B122, 540 
chl i B122,540 ~ 
SRE a B122, 429 
arinaina tatatats B122, 432 
penises B12?2, 463 
thee esas B12, 856 
.|Py v B12?, 482 
C82 i B12?, 487 
acs B12?2, 575 
acs B122, 575 
acs Bl122, 455 
acs B12?2, 456 
-|aa v B122, 456 
acs B122, 474 
-jac 8 B122, 474 
-|con acs B122, 532 
e 
SiayeueQecoieatiobs B122, 532 
= Syevaip foreyanat B122, 474 
seta ciese\seale B12}, 441 
sans tuahonde B122, 453 
skehatorp epee B122, 454 
Rishayei Raat B12?, 455 
tenia tirawsote B122, 473 
nani kre event B12?2, 530 























For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 








Mol Crystalline mo Ae ey. 
No. Name Synonyms and Formula ah * | form, color and oC °C Density np Ref. 
: specific rotation = Allele : pane 
a te tL tn tt 
Toluene 
t307 |—,4-amino- CrHsCIN. See t275.....-..... (AW 6Ols S swcteneetes if PS oo ee Pera (Pomecien meas (co her) (ecora lt act bene) ase Mee oA B12, 989 
3-chloro- 
308 |—,5-amino- CrHsCIN. See t275.......... TRO en, Seles ey 83-4 ont? P wil Wee aa eee div lig 6 B12!, 404 
2-chloro- 
t309 |—,4-amino- C7HiNsOu. See t275.......... HOV TS Wend Cwor.Bayiigl 9 Mle asc cremaicierrere vere sll nce Gia dhl v s |chl s B121, 442 
2,6-dinitro- 
t310 |—,2-amino- 2-Amino-m-cresol. 123.16}pl 148-50 sub | aah See seeellby eee a ceeceetl tera levee RT eect (Cea nee eee B13?, 324 
3-hydroxy- CrHoNO, See t275 
t311 |—,2-amino- 3-Amino-p-cresol. 123.16](w or eth), lf 157-9 BUD Ws deccce hi Mbeya erator ae [pte Tienate tered oe eee B132, 337 
4-hydroxy- C7HoNO. See t275 (sub) 
t312 |—,2-amino- 4-Amino-m-cresol. 123.16} (bz) 176! nn (dere | |e eS mere! [ot A cee 5 ]v .|B132, 330 
5-hydroxy- CiHsNO. See t275 
t313 |—,2-amino- 3-Amino-o-cresol. 123.16]nd (w) 1172 ra iene Wesel ee ery (err etree hae 6 lo eli O Naps «ale B13, 579 
6-hydroxy- C7HeNO. See t275 
t314 |—,3-amino- 6-Amino-o-cresol. 123.16|pl (w) ee cotter e lke siereha ates Mckate take shi s s | s |MeOH, B13!, 212 
2-hydroxy- C7iHeNO. See t275 chl s 
CCh s 
peth i 
t315 |—,3-amino- 2-Amino-p-cresol. 123.16|rh (bz), se (eth),/137 7 an aes eter ee 56]v 6 |chl v B132, 338 
4-hydroxy- C7HeNO. See t275 lf or nd (sub) ligi 
t316 |—,3-amino- 5-Amino-m-cresol. OSS Ol tne uate tie averse cueke 79 PAG ber atereve a /areil buein, 2 a ale pifletatell ns aller call S eile =: coal ee 
5-hydroxy- CiHeNO., See t275 
t318 |—,4-amino- 6-Amino-m-cresol. 123.16}nd (bz) O20) PO Mietactae. eevee |tt. never el twee te ee s'| 8 8 MeOH s_|B13, 590 
3-hydroxy- CrHoeNO. See t275. lig i 
t319 |—,5-amino- 4-Amino-o-cresol. 123.16|nd or lf (bz) 175 wily OEE s,s tee eee 6 | 8s eae B132, 319 
2-hydroxy- CriHeNO. See t275- 
t320 |—,a-amino- 2-Hydroxy-5-nitrobenzyl- L68-1Giyemdsor liGworiQ53di le soe oes cll cs ced Wideusee rs ie Ct | ee ets eel Gee B13, 587 
2-hydroxy- amine. C7HsN203. See t275 _ dil NHs) 
5-nitro- 
t321 |—,a-amino-4- 4-Hydroxy-3-nitrobenzyl- 168.16}og red nd 77s: a re doa (en, Ree Ainge sh .|B13, 610 
hydroxy-3-nitro | amine. C7HsN2Os. See t275 (w+1) 
t322 |—,3-amino-2- CrHsN2Os. See t275,......... LG8.16\red-brind (bz) 165d e. «de alleen sh ah ee B132, 319 
hydroxy-5-nitro- | 
t323 |—,3-amino-4- C7HsN2O3. See t275.......... 168.16|red-br (al). HAD. illevcherekecteenes ol ntene Aneel eateries s* | . |B132, 345 
hydroxy-~5-nitro- 
t324 |—,5-amino-2- C7HsN2Os. See t275.......... 168:16|breredind (al) 8) ee ee ro a Al al (a (ce oe B13, 578 
hydroxy-3-nitro- 
t325 |—,5-amino-4- C7HsN203. See t275......... ',|168.16]ye og (al) et 1 ME ee | ee es SO) (eae Ae sh | gh .dil HCl s |B132,346 
hydroxy-2-nitro- 
t326 |—,6-amino-3- C7HsN2Os. See t275.........,|168.16]red-br nd (al) [201 °}&#&|......... sh dil ac v B13, 595 
hydroxy-2-nitro- dil alk v 
t327 |—,2-amino-4- CrHeIN. See t275........... 233.05|nd (aq al) 48-9 273d 8 .idilacs B121, 391 
| iodo- aa s 
t328 |—,2-amino-5- CrHalN, Seet275...5.5..... 233:05|ndi(diltal)) prs }99—2 ||). Seas ee lone a sos |e s* | v Vv jaa v B12?, 457 
iodo- (gasoline) lig v 
t329 |—,3-amino-2- CrBBIN. See t275........,.. 233.05) pr MRS) @ MS Se reer ieee scx cthe eee i|jv .|os 8 B122, 474 
iodo- 
t330 |—,3-amino-4- CrBGIN, See t275 o.oo eae 233.05|nd (dil al), AS (CBS) lis oe emelte aa viene kites ie ee 8 |. .jchl s B122, 475 
iodo- br in air 
t331 |—,3-amino-5- CrHsIN. See t275.......... ,|233.05|nd (peth) 28 (le ee fs Samco s | ./oos 8 B12}, 406 
iodo- 
t332 |—,4-amino-2- CrHsIN. See t275....20..... 233.05|nd (dil al or 39 Vv 008 V B122, 533 
iodo- peth) aa v 
t333 |—,4-amino-3- OsHeIN. Seet276.0. 0256 00% 233.05/pr 40 d Vv v |ehl v B122, 533 
iodo- peth v 
t334 |—,5-amino-2- CrHeIN. See t275........... 233.05/If or pl + 0 a (SE ick (cp a 8 hls Vv jaa v B122, 474 
iodo- (al or peth) lig v 
t335 |—,a-amino-3- m-Methoxybenzylamine. Lay .1Sh peer «wae pf At A a RRS, (eo em le | . |B132, 335 
methoxy- CsHuNoO. See t275 
t336 |—,a-amino-4- p-Methoxybenzylamine. RSLS cies ieey <[S0G=77 [1.050% Geo. sckdcrsa eee Ve PVA Cua ee cts <, <)] een nS B132, 347 
methoxy- CsHuNoO. See t275 133-43 
t337 |—,2-amino-3- CeHuNO. See t275.......... 137.18}nd (w) 31 LAST ee haute ce een shiv os V B132, 324 
methoxy- 
t338 | —,2-amino-4- CeHuNO. See t275... 2.0.0.5. 137.18}nd (w) 47 AOS: ! WAP UINR RS  scteiravacct| archer a (eee | ee ey See B132, 337 
methoxy- 1402 
t339 |—,2-amino-5- CsHuNOs See t275.......... 137.18} (lig) 29-30 BAS 8 ka ckeeeee 8 lig s* B132, 330 
methoxy- (13-4) 146-738 
t340 |—,3-amino-4- CsHuNO. See t275.......... 137.18]nd or If (al, lig |48.5 BOO PER nate itt nueas ee s |v v |peth s* B13?, 338 
methoxy- or peth) 
t341 |—,4-amino-2- CesHuNO. See t275.......... LOLS) Metetc es teu 58 DOOD EE Ee Gy leew aa Sse ee 6 \)v v jlig v B13!, 213 
methoxy- 
t342 |—,4-amino-3- CesHuNO. See t275.......... L8718iparye eee PSY fea: een tee ROHL Aho 008 8 B132, 326 
methoxy- 179-8046 
t343 |—,5-amino-2- CsHu NO. See t275.......... UST LS ee een «cuts. ome EE me hhicsctanaigrternll tire Sie cea OO 5\|v Vl Vo jae eee B132, 320 
methoxy- vh 

















For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (€ontinued) 




















For explanations, symbols and abbreviations see beginning of table. 






































Mol Crystalline gin mo Solubility 
No. Name Synonyms and Formula = * | form, color and od om Density ny —_—_+———__ Ref. 
* |specifie rotation ‘ other 
w | al |eth|ace| bz 
solvents 
at | a Il | =I sa lhe ellos. ele 
Toluene 
344 |_,2-amino-3- | Cy HsN2Oz. See t275......... .152.15]og-ye-pr 96 TOO fee 5\s|s s |chl s B122, 458 
nitro- (45 % al) 
t345 |—,2-amino-4- CrHeN2Oz. See t275..........|152.15]ye mel pr (al) [107 sf... we eee [eee ee ee eleeles ies .|B122, 459 
nitro- (129) 
$346 |—,2-amino-5- CrHsN2O2. See t275....... .|152.15lye mel pr or nd |134-5 TUB RO id caterer ll eae m oh | vy s laas B122, 459 
nitro- (w), (al or lig) | (107) 
t347 |—,2-amino-6- CrHsN2O2. See t275........../152.15lye rh nd (w), |97 (91) 305d = f........ arly |v v .|B122, 460 
nitro- If (al) 
t348 |—,3-amino-2- CrHsN202. See t275..........|152.15]ye-og or og-ye |107-8 = f...- 0 see eee eee élvis .|B122, 476 
nitro- pr or nd (bz- (54) 
peth) 
t349 |—,3-amino-4- CrHsN2O2. See t275..........|152.15]ye If (w), pl MELD (LOO) ch Meee vencces culos arteteecell wecteeer eve « sh| vy |s s |chls B122, 476 
nitro- (dil al) 
t350 |—,3-amino-5- GrHsNsOs. See t275.....-.-.-|1b2.Lblyered orred- |98 9 |e... 2... eee ease cae 5lsal|v Bolt soso tenes B12?, 476 
nitro- br nd 
$352 |—,4-amino-2- CrHsN2O2. See t275........-. 152.15)ye nd (w) Paced |S ern ocabaaten | a elooene | miomaanirate 5 |vAl s 8 |CS: 5 B122, 534 
nitro- gh 
353 |—,4-amino-3- GrHENsO:. See t275......-.-. 152.15lred nd (dil al), |117 [St otry me Leer eee nee Fa (et th epee leer (oes B122, 535 
nitro- mel pr (al) 
t354 |—,5-amino-2- CiHsN202. See t275.......... 152.15/It ye (w or Bie | Ws stereos SRS Se Wits Aan Sec é6/s|s .jac v B122, 476 
nitro- dil al) (133-4) gh 
t355 |—,3-amino-a,a,a- |m-Aminobenzotrifluoride. NIE OP. Saeaoeeanlleaneamecm ey eauy Millets econ fears Om é|s\|s .|B122, 473 
trifluoro- CiHeF3N. See t275 74-510 
t356 |—,a-azido-..... Benzyl azide. CeHsCHoNs. .. .|133.16]... 2... 2. fee ee ee eee 108.23 1.06552 /1.5341% Tit ca5 dl iOOual eecucl| creel, ceeeucmeme eet B52, 274 
t357 |—,a-bromo-..... . |Benzyl bromide. CsHsCH2Br |171.04|pr slo) ||201%em) 148805 lle eee jtallecolhesoll| 2 Selle oer B52, 237 
11415 
358 |—,2-bromo-. ... . .|o-Tolyl bromide. C7H7Br. HT 04 || ee yahoo —26 181760 1242027, |eree ace ilvliv ov. lbercre tle B5, 304 
See t275 
359 |—,3-bromo-..... .|m-Tolyl bromide. CrHrBr. —_|171.04].............. —39.8  |183.7 1.40199 1.551 ia iatllfisowte. Alcea. BS, 305 
See t275 
t360 |—,4-bromo-.... p-Tolyl bromide. C7H7Br. 171.04) (al) 28.5 184-57 1.3898, |1.5490 To BSS. sii 28) retary pee B5, 305 
See t275 
t361 |—,e-bromo-2- o-Chlorobenzyl bromide. 905140 Maemitais me conctd faints oe ae OL Sols Weameeg fodder Giieaisesls « aesalohlis B52, 238 
chloro- C7HeBrCl. See t275 
t362 |—,2-bromo-a- o-Bromobenzy] chloride. B05. 10l: Serie aan een eee PLOTS) Oe ns cas aaa oe ilwviv .|B52, 238 
chloro- C7HeBrCl. See t275 
t363 |—,3-bromo-a- m-Bromobenzy] chloride. 20549 eas nc ee 22-3 TL OU Pia 5.0 Rear e to «Axa Gislirisat Sle allo 8 laters B52, 238 
chloro- C7HeBrCl. See t275 
t364 |—,4-bromo-a- p-Bromobenzyl chloride. 205.49|nd (al or peth) |40 DECOM Waar: ctsthnctsl | ete nesbers Fe Wi | as Pm eed esrecen hah B52, 238 
chloro- C7HeBrCl. See t275 110-19 
t365 |—,5-bromo-2, 5-Bromosaligenin, Bromo- 203.04|If (bz) USS © ONE eee ro | ctr ciel heeree-ree reer é6lviv s |chls B62, 879 
a-dihydroxy- salisol. C7H7BrO:2. See t275 (109) vh AcOEt v 
t366 |—,2-bromo-a- o-Bromobenzy] alcohol. 187.05|nd CY ( I oP eens, 2,1 ted | aioe aay (oie oc si| viv lig s B62, 423 
hydroxy- C7H7BrO. See t275 
t367 |—,2-bromo-4- 3-Bromo-p-cresol. 187.05|nd (peth) 55-6 DART Mise = secre) eet é iv v |MeOH v, |B6?, 384 
hydroxy- C7H7BrO. See t275 peth s* 
t368 |—,2-bromo-5- 4-Bromo-m-cresol. 187.05|nd (lig or w) = ‘|62 1B7—4318 |... see foresees 6 peth 6 B62, 357 
hydroxy- CrH:BrO. See t275 ers 
t369 |—,2-bromo-6- 3-Bromo-o-cresol. C7H7BrO. |187.05|nd aime Rencteeire. ceeqeetl etensgietieteen ctny| ouegec tears 5|s 8 . |B6, 360 
hydroxy- See t275 
+370 |—,3-bromo-4- 2-Bromo-p-cresol. C7H7BrO. |187.05]..........+-+- Jesse sees 218-9 154082 ee 8 8 . |B62, 384 
hydroxy- See t275 
t371 |—,3-bromo-5- 5-Bromo-m-cresol. C7H7BrO. |187.05|nd (w) 56-7 WES asoedoeclsh Roan 3 Si Sey veal be cc | =e espe rere B62, 357 
hydroxy- See t275 
t372 |—,4-bromo-a- p-Bromobenzyl alcohol. 187.05|nd (lig) 7G; sci RAR cee NO ee viv v |CS2 v B62, 423 
hydroxy- C7H7BrO. See t275 . 
+373 |—,4-bromo-2- 5-Bromo-o-cresol. C7H7BrO. /|187.05|nd (lig or peth) |80 Jw ee ee ee fet fete eee .loos v lig 6 |B62, 333 
hydroxy- See t275 sh 
+374 |—,4-bromo-3- 6-Bromo-m-cresol. C7H7BrO. |187.05)..........-.-- BS |avevencqupenatetl|teterasccnrertorl ain Qetersrsage Vv .|os v B62, 357 
hydroxy- See t275 
t375 |—,5-bromo-2- 4-Bromo-o-cresol. C7H7BrO. |187.05|/nd (al or peth) |63-4 Be | hekadasl Ase a wad v jos v B62, 333 
hydroxy- See t275 137-4318 ; 
+376 |—,a-bromo-2- o-Nitrobenzyl bromide. 216.04) (dil al) AGH) WHIP Raters Relish als cera: aise7sil Ree Reee Ie i|js|s gil weet dee B51, 164 
nitro- C7HsBrNOz. See t275 y 
t377 |—,a-bromo-3- m-Nitrobenzyl bromide. 216.04/nd or pl Oey ee ards oisemuocanhs.caccoue aes .|BS, 334 
nitro- 4 CrHsBrNOz. See +275 
t378 |—,a-bromo-4- p-Nitrobenzyl bromide. 216.04/nd (al) OTS Shr coco dl Gre eoIeerG leben prc Oa 2) Ne oman lo ooedcty a 2 B5, 334 
nitro- CrHeBrNO:. See +275 
oe eee eee 66666000080 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





No. 


t379 


t380 


t381 


t382 


t383 


+384 


t385 


t386 


t387 


t388 


t389 


t390 


t391 


t392 


t393 


t394 


t395 


t397 


t398 


t399 


t400 


t401 


t402 


t403 


t404 


t405 


t406 


t407 


t408 


tA09 


t410 


tall 


t412 


tAl3 











Toluene 
—,2-bromo-3- 
nitro- 
—,2-bromo-4- 
nitro- 
—,2-bromo-5- 
nitro- 
—,2-bromo-6- 
nitro- 
—,3-bromo-2- 
nitro- 
—,3-bromo-4- 
nitro- 
—~,3-bromo-5- 
nitro- 
—,4-bromo-2- 
nitro- 
—,4-bromo-3- 
nitro- 
—,5-bromo-2- 
nitro- 


—,3-butoxy-...... 


—,4-butoxy-...... 


—,a-chloro-...... 


—,2-chloro- 


—,3-chloro- 


—,4-chloro- 


—,a-chloro-a,a- 
difluoro- 
—,2-chloro-a- 
hydroxy- 
—,2-chloro-3- 
hydroxy- 
—,2-chloro-4- 
hydroxy- 
—,2-chloro-5- 
hydroxy- 
—,2-chloro-6- 
hydroxy- 
—,3-chloro-2- 
hydroxy- 


—~,3-chloro-4- 
hydroxy- 


—,4-chloro-a- 
hydroxy- 
—,4-chloro-2- 
hydroxy- 
—,4-chloro-3- 
hydroxy- 
—~,5-chloro-2- 
hydroxy- 
—,a-chloro-4- 
hydroxy-3-nitro- 
—,a-chloro-4- 
methoxy- 
—,a-chloro-2- 
nitro- 
—,a-chloro-3- 
nitro- 
—,a-chloro-4- 
nitro- 
—,2-chloro-4- _ 
nitro- 








Synonyms and Formula 


C7HeBrNOz. See't275........ 


C7HeBrNOsz. See t275........ 


C7HeBrNOo. See t275........ 


CiHeBrNO:. See t275........ 


C7HeBrNOx. See t275........ 


C7HeBrNO:. See t275........ 


C7HeBrNO>. See t275........ 


CrHeBrNO:. See t275........ 


CiHeBrNO:. See t275........ 


CrHeBrNO:. See t275....... 5 


Butyl m-tolyl ether. C1uHisO. 
See t275 


Butyl p-tolyl ether. 
CuHieO. See t275 


Benzyl chloride. CsHsCH2Cl. . 


o-Tolyl chloride. C7H7Cl. 
See t275 


m-Tolyl chloride. C7H7Cl. 
See t275 


p-Tolyl chloride. C7H7Cl. 
See t275 


Benzodifluoro chloride. 
CeHsCClF2 

o-Chlorobenzy] alcohol. 
C7H7ClO. See t275 

2-Chloro-m-cresol. C7H7ClO. 
See t275 

3-Chloro-p-cresol. C7H7C10. 
See t275 

4-Chloro-m-cresol. C7H7Cl0. 
See t275 

3-Chloro-o-cresol. C7H7ClO. 
See t275 

6-Chloro-o-cresol. C7H7Cl0. 
See t275 


2-Chloro-p-cresol. C7H7ClO. 
See t275 


p-Chlorobenzyl chloride. 
C7HrClO. See t275 

5-Chloro-o-cresol. C7H7Cl0. 
See t275 

6-Chloro-m-cresol. C7H7Cl0. 
See t275 

4-Chloro-o-cresol. C7H7Cl0. 
See t275 

CrH6CINOs. See t275........ 


p-Methoxybenzyl chloride. 
CsHoClO. See t275 
o-Nitrobenzyl chloride. 
CrHe6ClNO>. See t275 
m-Nitrobenzyl chloride. 
CiH6ClNOs:. See t275 
p-Nitrobenzyl chloride. 
CrHeClNO:. See t275 
CriHeClNOx. See t275........ 










Crystalline 
form, color and 
specific rotation 


Mol. 
wt. 


216.04|pr 


216.04/nd (al) 


216.04| (al) 


216.04|pa ye nd (dil al) 


216.04|pa ye nd 


216.04|pa ye pr or nd 
(MeOH) 

pa ye nd 
(MeOH) 

pa ye nd (dil al) 


216.04 
216.04 
216.04 


216.04 


164.25 


164.25 


126.58 


126.58 


126.58 


126.58 


162.57 


142.58 
142.58 
142.58 


142.58 


142.58 


142.58 


142.58 


142.58|/nd (w), pr (bz 
or bz-lig) 

nd (peth or 
gasoline) 


pr 


142.58 
142.58 


142.58/nd 


187.59|ye nd (bz, lig 
or al), lf (peth) 


156.62 
171.58} (lig) 
171.58}nd (lig) 


171.58|p!] or nd (al) 





171.58}nd 


For explanations, symbols and abbreviations see beginning of table. 


m.p. 


41-2 


—39 


—34 


— 47.8 


7.5 





C-574 





b.p. 





129-30” 


156-8" 


229.5 


179.376 
66u 


159 


162 


162 


142.6770 


230 


196760 


228760 


235-8 


225 


188-9740 


195-6760 





Density 


0.9407) 


0.94199 


1.100% 


1.0817% 


1.07227 


1.0697" 


1.25418 





1.539120 


1.52382 


1.521419 


1.519919 


1.55578 


1.557782 


1.564782 


1.5470 





s* 


5A 








gh 





Solubility 




































Ref. 
other 
solvents 
praadtoagd BS5?, 255 
C82 v B52, 256 
CS: v B5?, 256 
HAGHES ESSA B52, 255 
ier rateteaies B52, 255 
ne ae B52, 256 
.|MeOH 6 |B5?, 256 
.|con sulfs |B5?, 255 
.|MeOH s* |B52, 256 
con sulf s 
. |B52, 255 
BARE TET B6, 377 
is aes shepahete B6, 393 
.|eh] 2 B52, 227 
chl s B5, 290 
chl 8 B5, 291 
.jehl s B5, 292 
aa s 
.|B5, 295 
lig v* B62, 422 
. aa Vv B62, 355 
. aa Vv B6, 402 
ara mange ge B62, 355 
omereek « B6, 359 
OR stains ph B62, 332 
aa s B62, 383 
ayes B62, 423 
alk v B62, 332 
aa v 
osean « «| 6%, B55 
A eon aoe B62, 332 
aa s* B6, 413 
lig s* 
Senet Cs B62, 383 
-jaas B5, 327 
aa s B5, 329 
MeOH s_ |B5, 329 
atPavige aretha lay B52, 253 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 




















Crystalline Solubility 
No. Name Synonyms and Formula tia form, color and Ps Pp. Density np eee uel 
¥ specific rotation ¢ Cc other 
w | al jeth|ace}] bz 
solvents 
J mocecleat  2 ioe ako) ee 
Toluene 
t414 |—,2-chloro-6- CrHeCINOs. See t275........ MAURO ES| rey ches orersu: anual ate 37 SVAN UC cigars MEEB 77.00%) Wee Le lhe acai ln rel | top| todarel ate bent eal ace B52, 251 
nitro- 
t415 |—,3-chloro-4- CrHeCINOe. See t275........ 171.58/It ye nd 22 AO RCSA tev cuarccsl llenetene aroens JP |: tell Revel tonal (ete BIE aia B52, 253 
nitro- : 
t416 |—,3-chloro-5- CrHeCINOs:. See t275........ 171.58)nd 1387 Ra || | ao 1 B4OS69% Id) | heel ence ras) lle-al| eetoreetoteeeaee B5!, 162 
nitro- 
t417 |—,4-chloro-2- CrHeCINO:. See t275........ 171.58}mcl nd 37 115.50 DB BO80 ||), 4.2 Metal. PAS EUS: Ger a:| cael nsterleteiptarsie B52, 251 
nitro- 
t418 |—,4-chloro-3- CrHeCINOs. See t275........ WDE Raat cits. a mae nx 7 DRT os alice. acl eee Sallis Potted atin ikvalll eevee. ouernocere B52, 252 
nitro- 11815 
t419 |—,5-chloro-2- CrHeCINO:. See t275........ 171.58lye 24,00) 43 hades Viele vee 1A. O OI he TE I bese lege | te yailleecell ee tae certs B51, 162 
nitro- 
t420 |—,2,3-diamimo-...|C7HioN2. See t275........... a RYE (en A 63-4 DOD are el [felre) vires eee | hy cvoutiavaraps | Bn |B |ere «| 1 5 (OOS B13?2, 60 
t421 |—,2,4-diamino-.../C7HiN2. See t275........... 122.17|nd (w), pr (al) |99(71) DOD Eg UlKRNar a bet ellerei antares ect TA heWhal| A ekecs,| etme [rcasnlatante verted B132, 60 
148-5018 
t422 |—,2,5-diamino-...|C7HioNe. See t275........... 122.17|ta (bz) 64 DISade |) ice, erasable averaro's At Sted l\in@ lool celta ae B132, 62 
t423 |—,2,6-diamino-.../C7HioNe. See t275........... 122.17|pr (bz or w) OG a teeta ee tec] ee ere | celine ail SY Sal tees IaH Ses lose B132, 64 
t424 |—,3,4-diamino-...|C;HioN2. See t275...........|122.17/If (lig) 88.5 hava Wide hon on al glume Re ler alteeal| ce leeys Reece B132, 64 
t425 |—,3,5-diamino-...|C7HioN2. See t275........... DO NTs bain vista optiws cs <0 QR9=6) hee ease re oleate i EW A IRVIN esac |b cen cll Everaiatetassseete B13, 164 
t426 |—,—,hydrochloride |C;HioN2.2HCl. See t275...... 195.09|nd SHEA OOE le oo acne daeetnba Satenre 9 Moree eR, UM ux oll octertl tere, ieee ene B13, 164 
t427 |—,a,a-dibromo-. ./Benzal bromide. Benzylidine |249.94|............../......0- 15628 1.5115 1.54120 Ae || 00 R001| ce 08 matel [ern eterae taal B5, 308 
bromide. CeHsCHBr2 
t428 |—,a,2-dibromo-. .|o-Bromobenzyl bromide. DEOGAITT Ba miaece ance 31 L2G ion PAP hee es ener es dhs ls) |h. - |e |CSas B52, 239 
CrHeBre. See t275 aa s 
1429 |—,a,3-dibromo-. .|m-Bromobenzy] bromide. 249.94|nd or lf 40) PE rite 0 eae ae ene: d+] é]v]...]...]CSev B52, 239 
C7iHeBr. See t275 aav 
t430 |—,a,4-dibromo.. .|p-Bromobenzy] bromide. 240-04ind (MeOH or (68 9 lcci ch cca ladda Se 8) 8} vi...| v (CSev B52, 239 
CrH6Br. See t275 al) dt | vi aav 
1431 |—,2,5-dibromo-...|C7;HsBro. See t275........... AO OA ree RRs ccjelectce | AR eect 236 AS12720) ira eres + baal leicciscd feeceed lo et Honea (cocoa. Cre BS5!, 155 
t432 |—,3,5-dibromo-.../C7HesBrz. See t275.........../249.94|nd 39 DAG, wlivemtineeailenceetites Tle arid oat 3 oe eects esueoop cls ol B5?, 239 
t433 |—,2,4-dibromo-6- |3,5-Dibromo-o-cresol. 265.94|nd (peth) 98-101 DEST Bibeln wonora|S kunacte UD yeileeiellt ane liters name) DEL ES. B62, 334 
hydroxy- C7HeBr2O. See t275 
1434 |—,3,5-dibromo-2- |4,6-Dibromo-o-cresol. 265.94/nd (peth or 58 ZES=CUMd | [irae eka le a veins 8B |hrecci|overs lites ore |OOBLY: B62, 334 
hydroxy- CrHeBr2O. See t275 50 % al) 
435 |—,3,6-dibromo-2- |3,6-Dibromo-o-cresol. POSi04| (suit heme waters 38 255260) [escias astlhene te ee Bete | eet plete ohete)] sors] OSV B6!, 176 
hydroxy- CrHeBr20. See t275 
t436 |—,a,a-dibromo-4- |p-Nitrobenzylidene bromide. |294.94/nd (al) BA PME. ca ek Boe See. comet lotehane eres THiS calle el lxerd) (ome Socad cc B5, 336 
nitro- C7HsBroNOo. See t275 
+437 |—,a,a-dichloro-...|Benzal chloride. Benzylidene |161.03].............. —16.4 2052760 SM 255724) 156 OO220 ml tiem S| ie emene| lor otal veenaererena rcs B52, 232 
chloride. CeHsCHClz 
t438 |—,a,2-dichloro-...|o-Chlorobenzy] chloride. NG TIOS | oiwrautawcrs lst = —17 207760 12600, [raves ever Paee| (tne Sera oma late [stan cece B52, 231 
C7HeCle. See t275 94-510 
t439 |—,a,3-dichloro. . .|m-Chlorobenzyl chloride. RGICOS| ME Pae Deca ceeee lees ee 215-67 | |1.2695; |........ ih eee Scan Bosal 
C7HeCh. See t275 110-14 df’ 
+440 |—,a,4-dichloro-...|p-Chlorobenzyl chloride. 161.03|nd 31 DUE Y MMA coocmr ous loca eta | OP ae lleaal) se MOSES B52, 231 
C7HeCh. See t275 117% sh aav 
t441 |—,2,3-dichloro-...|C7HeCls. See t275........... LG TOS | Preece Ss ss f5:t Ss) «'|potecauatchers.c ZOT—S 100 Ee ee res snr ats 9sy by Ji Fee es teaeacs Aca Peal (peor toca B5, 295 
61--23 
+442 |—,2,4-dichloro-. ..|C7HeCle. See t275........... LGD SOS IG emia yeseess sircars) | exerssMetercars 196-7 1.2460, eostove Merete iT Leet cts « [esc] sree eee 
t443 |—,2,5-dichloro-...|C7HeClx. See t275........... WOU OS irs Guha aleare 5 200779 1.2535,, res sree Lal opacs [feraxal| steve 30 | eux etumaseatebe B52, 231 
+444 |—,2,6-dichloro-...|C;HeCl:. See t275........... LG1203|Raerece etme be oe, oe LOSTUS. BARE Pen a Rea e FM Mlecolleashs collaoaltalle B5?, 231 
t445 |—,3,4-dichloro-...|CiHeCle. See t275........... BOLICS  Potetare: cis sles le aifitam ee arate 200741 1.2512, 5 sete POR Mis || share flapatel] cbaxell essen [less eee eaeiecerete B5!, 152 
t446 |—,3,5-dichloro-...|C7HeCle. See t275........... NG OS ioe: eterens(eie.cce set 26 PAU PAC UN LARS Aeecirerte IQiaibee ana WN Psaalle cols Gol aa slieeonpoqoes B5, 296 
t447 |—,a,a-dichloro-a- |Benzodichloro fluoride. ZO 02 brats testis aver (Mase vies 178-80) 1813S 151802 |e (fis?) | brie neers ereres| elelaetetoreestee BS, 298 
fluoro- CeHsCCleF 
t448 |—,2,4-dichloro-3- |2,6-Dichloro-m-cresol. UT OS basa «Ap sachin wade 27 vf) WE) ean Sr ered (BrnOe on vere loved Sail cher sake ODEN: B62, 356 
hydroxy- C7HeClsO. See t275 80-54 
t449 |—,2,4-dichloro-5- |4,6-Dichloro-m-cresol. LU | Emons oe 71-2 235—-B4k & Biber. «5% cio lfncemenaan bes ts oseculs Dyas teil oy es ORL Wie aan (eters pears 
hydroxy- C7H6ClO. See t275 
t450 |—,2,6-dichloro-3- |2,4-Dichloro-m-cresol. Fie 5 OB | bosret er rcs) 4 deuene au tseuas 58-9 DEB =O ic alia re fee ary ai [abode aac beat We vega le Suailtel tell eal | COAL W, B62, 356 
hydroxy- CrHeChO. See t275 75-804 
t451 |—,3,5-dichloro-2- |4,6-Dichloro-o-cresol. 177.03|nd (w or peth) |55 QOG Disa € Olea tesserae iaeubyssoeek Bil Win eVae les exer Ons B62, 332 
hydroxy- C7HeCl.O. See t275 73-84 sh C82 v 
1452 |—,3,5-dichloro-4- |2,6-Dichloro-p-cresol. 177.03\nd (lig) 39 Re eee Oaeee Aer ee BP VIM |e ea oe ee Vv B62, 383 
hydroxy- C7HeClsO. See t275 
t453 |—,4,5-dichloro-2- |4,5-Dichloro-o-cresol. 177.03|nd (peth) AKO Cte berries « cree Ree nce ROS lis eee sees caedeY fenalae ot ¥ Ipeth 6 B62, 333 
hydroxy- CrHeChO. Sze t275 aav 
t454 |—,a,a-dichloro- |m-Nitrobenzylidene chloride. |206.03|mcl (al) GB) ils nce RR ae heats Geertyel lla ote eee re KS 2H [Sel see eel ores oo ed B5, 332 
3-nitro- CrHsClaNOz. See t275 









































—— 


For explanations, symbols and abbreviations see beginning of table. A. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Solubilit; 
Crystalline Oeitany: 


No. 


t455 


t456 
t457 


t458 


t459 


t460 


461 


t461! 


t464 |—,2,4-dihydroxy- 
t465 |—,2,5-dihydroxy- 


t466 


t467 


t468 
t469 


t470 


t471 


tA72 


tA73 


t474 


tA75 


tA76 


t477 


t486 











Name 


Toluene 
—,a,a-dichloro- 
4-nitro- 


—,2,5-diethoxy-.. 


—,2(diethyl- 
amino)- 

—,4(diethyl- 
amino)- 


—,a,a-difluoro-... 


—,a,2-dihydroxy- 


—,—,glucoside.... 


HOCH? 


—,a,3-dihydroxy- 
t462 |\—,a,4-dihydroxy- 
t463 |—,2,3-dihydroxy- 


—,—,diacetate.... 


—~,3,4-dihydroxy- 


—,3,5-dihydroxy- 
—,a,4-dihydroxy- 


3-methoxy- 
—,2,4-di- 
mercapto- 
—,2,3-di- 
methoxy- 
—,2,4-di- 
methoxy- 
—,3,4-di- 
methoxy- 
—,3,5-di- 
methoxy- 
—,a(dimethyl- 
amino)- 
—,2(dimethyl- 
amino)- 
—,3(dimethyl- 
amino)- 


—,4(dimethyl- 
amino)- 


—,2,4-dinitro-.... 


—,2,5-dinitro-.... 
—,2,6-dinitro-.... 


—,3,4-dinitro-.... 
—,3,5-dinitro-.... 


—,2,4-dinitro-6- 
hydroxy- 

— .3,5-dinitro-2- 
hydroxy- 

—,3,5-dinitro-4- 
hydroxy- 


—,a-ethoxy-...... 


—,2-ethoxy-...... 





Synonyms and Formula 


p-Nitrobenzylidene chloride. 
C7HsClaNOx. See t275 
CHa. See €275 woccccegn cies 
N,N-Diethyl-o-toluidine. 
CuHuN. See t275 
N,N-Diethy]l-p-toluidine. 
CuHuN. See t275 
Benzal fluoride. 
Benzylidene fluoride. 
CeHsCHF2 
Saligenin. C7HsO2. See t275 .. 


Salicin. Saligenin-s, 
D-glucoside. 


ce) 
| OHH OH 


eke 











OI ies Oren, Crea 0) AO 


elie 


per BE ae CH20H 
CrHsO2. See t278. 252. ..s oes 
CrHsO2.. See t275.. 262 cecsee 
@iHsO2. See t275.. cee 


Cresorcinol. C7HsOz. See t275 
Toluhydroquinone. 
2-Methyl hydroquinone. 
C7HsO2. See t275 
2,5-Diacetoxytoluene. 
CuHi201. See t275 


4-Homopyrocatechol. 
C7HsO2. See t275 


Orcinol. C7HsO2. See t275.... 
Vanilly] alcohol. CsHi0Os. 
See t275 
Dithiocresorcinol. C7HsSz. | 
See t275 
CoHiO2. See t275........... 


CoHisOc. See t275........... 
CeoHwOs. See t275 0. 6.6 e ues 
CoHizO2. See t275.........4. 


N,N-Dimethylbenzylamine. 
CeHsC H2N (CHs)2 


N,N-Dimethyl-o- toluidine. 
CoHisN. See t275 


N,N-Dimethyl-m-toluidine. 
CoHisN. See t275 


N,N-Dimethy]-p-toluidine. 
CoHisN. See t275 


CrHeN20.. See t275......... 


CrHeN2Ou. See t275......... 
CiHoN2O.. See t275......... 


CrHoN2Ou. See t275......... 

CrH6N2Ou. See t275...... 

3,5-Dinitro-o-cresol. Sinox. 
CrH6N20s. See t275 

4,6- Dinitro-o-cresol. 
CiH6N20s. See t275 

2,6-Dinitro-p-cresol. 

C7rH6N20s. See t275 





see Ether, benzyl ethyl 


Ethyl o-toly] ether. o-Cresol 
ethyl ether. CoHi20. See t275 





Mol. form, color and Pek pa: Density np 
wt. A A Cc Cc 
specific rotation 
+ 
206.03)pr (al) VAG) Ill sccystesa Late seceneeebencial| onctetettenesaee i 
180.24|nd (gasoline) 24-5 247-9 1 OLS45. ideas ae a 
163.26|pr (w) 72-3 DOSAGE! OIE are rereveiel ieroratenets 6 
Mk 4a learnt bibs lo nono yo 229770 0.924216 nw «<0 6 
28 Dh ac csi ov0te oaearevel|laserenaa arms 139.9 1.135720 |1.457720 st 
124. 131f Coz) rb SG 9 vex eetateteuslle tera creuccctlbiyie maereie 8 
lf (sub) vh 
286.28)rh nd or If 200-1 240d 5 Ne 2 (ences 8 
20 vi 
[al +62.6 
124.14|nd (bz) 73 3007%d {1.161 |........ vh 
124.14|pr or nd (w) 124-5 PAS, La OR A, SUR LORS = Vv 
124.14/lf (bz) 68 ZERO T GS Whom : v2 <1, cllmepuarettet Vv 
134-615 
124.14] (bz-peth) 105-7 270i GNFaA Saye tall seek ee aie 8 
124.14/rh p] (bz) 124-5 DOSEN nee Neca atl nara Vv 
208.27ind(ae), pr (@IS2 va a estab afte ona aialan~ a antes 
124.14/If (bz-lig), 65 251% = |1.1987' |1.5425% | v 
pr (bz) 143-6% 
1 2 LC: | |e 107-8 289-90 a a SR peor s 
154.17|pr (w), nd (bz) |115 0) pe BR... cudhi eaten sh 
GG Oeil nett cvetare (okevaran stad 36-7 PAGEL || AR Ren cis rae 
UY SUE IS pico, Aer Meh Cie | AERC PAVE Lm een ey (ene See 
PBZ ELD I ears erste etecatere ata td linia ieceiceiate DED) | ehsiteinewacebarmatenias 5 
152.19|pr (eth) 22 219—21760 1.05097 1.5257% 2 
DD DOT e csy tee te axeryacecal| ssa. Supa 227-8751 1.04788 /1.52342 i 
1028 
13501 MNSM croc sala os 180-27 0.915, |........ gh 
73-45 
LET? UN co oes Crean —60 1 STs soca Ee SORTS CR MICE CR oh 5 
LSS Ol este ey eter ee 212760 0.94107 |1.549220 
ETA I ae ee en) ein |, ee 211760 0.9366, |1.5366% | i 
182.14/ye nd or mel pr |70-1 300 dd 1.321% |1.442 i 
(1.756) 
182.14/nd (al) BAO Wn oe nae 1 5-42) Ra ee 
182.14/rh nd GOs OP Wasa gs ste 1.283311 |1.479 
(1.734) 
182.14}ye nd (C82) Clie NWitieseriene BBOOAUE I Aone i 
182.14/ye rh nd 92.6 sub Mg Pe eo 0) 
198.14/ye SOS)“ Wkecace gehpaete’ sll Rreteiete a Hleteeeeeree i 
LOB L4iye'prér nd (al Bgcb Mi eee ir ws xara 5 
LOS.14ivendi(eth or "185 WE Pe cell eae «aes eee i 
peth) 
186:20|,.0 ea snacon ele eee 184760 0.9592 |1.508% | i 
702 





For explanations, symbols and abbreviations see beginning of table. 





























< 


4 @ 


sh 


Vv 














other 
solvents 


-|O8 8 


-|O8 Vv 














Ref. 






B5, 332 


B61, 429 
B12?, 436 


B122, 492 


B5?, 224 


B62, 877 


B16, 214 


B62, 881 


i |B62, 882 


B62, 858 


B62, 859 
B6, 874 


B6!, 429 


B62, 865 


B6, 873 


. |B62, 859 


B6!, 428 


B62, 866 


B62, 877 


B22, 545 


B122, 435 


.|B122, 466 


. |B122, 491 


.|B5, 339 


B5, 341 
B5, 341 


B5, 341 
B5, 341 


B62, 329 


t488 


t489 


t490 


t491 


t492 
t493 


t494 


t495 


t496 


t497 


t498 


t499 


t509 


Name 


—,3-ethoxy- 


—,a-fluoro- 


—,a,a,2,3,4,5,6- 
heptachloro- 


—,a-hydroxyl- 
amino- 
—,2-hydroxyl- 
amino- 
—,3-hydroxyl- 
amino- 
—,4-hydroxyl- 
amino- 
—,2-hydroxyl- 


—,4-hydroxyl- 


—,a-hydroxy-2- 
methoxy- 


—,4-hydroxy-3- 
methoxy- 


—,a-hydroxy-4- 
methoxy- 


—,4-hydroxy-2- 


—,a-hydroxy-2- 
nitro- 
—,a-hydroxy-3- 
nitro- 
—,a-hydroxy-4- 
nitro- 
—,2-hydroxy-3- 
nitro- 
—,2-hydroxy-4- 
nitro- 
—,2-hydroxy-5- 
nitro- 





—,2-hydroxy-6- 
nitro- 


—,4-ethoxy-..... 





—,4(ethylamino)- 


—,2-fluoro-...... 


—,3-fluoro-...... 


—,a-hydroxy-.... 


—,2-hydroxy-.... 


—,3-hydroxy-.... 


—,4-hydroxy-.... 


amino-6-nitro- 


amino-2-nitro- 


(methylamino)- 
—,a-hydroxy-3,4- 
methylenedioxy- 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Ce se | Lh Th) hh Lh 


Synonyms and Formula 


Ethyl m-tolyl ether. m-Cresol 
ethyl ether. CoHwO. See t275 


Ethyl p-tolyl ether. p-Creso] 
ethyl] ether. CsHwO. See t275 


—,2(ethylamino)-|N-Ethyl-o-toluidine. 


CoHisN. See t275 


—,3(ethylamino)-|N-Ethyl-m-toluidine. 


CoHisN. See t275 
N-Ethyl]-p-toluidine. 
CoHisN. See t275 


Benzyl fluoride. CsHsCH2F... 


o-Toly] fluoride. 
CrHiF. See t275 
m-Toly] fluoride. 
CrHiF. See t275 
p-Tolyl fluoride. 
CiHiF. See t275 
Pentachlorobenzylidene 
chloride. C7HCl:. See t275 


Benzyl alcohol. CsHsCH20H . 


o-Cresol. 2-Methylphenol*. 
C7Hs0. See t275 


m-Cresol. 3-Methylphenol*. 
C7Hs0. See t275 


p-Cresol. 4-Methylphenol*. 
C7Hs0. See t275 
N-Benzylhydroxylamine. 
CeHsCH2NHOH 
o-Tolylhydroxylamine. 
CiHsNO. See t275 
m-Tolylhydroxylamine. 
CiHsNO. See t275 
p-Tolylhydroxylamine. 
CrHsNO. See t275 
C7HsN203. See t275 


C7HsN20s. See t275 


Saligenin 2-methyl ether. 
CsHwO2. See t275 


Cresol. CsHi0O2. See t275.... 


Anisyl alcohol. CsHi002. 
See t275 


CsHuNO. See t275.......... 


Piperony] alcohol. 
CsHsOz. See t275 
o-Nitrobenzyl] alcohol. 
C7HiNOs. See t275 
m-Nitrobenzy] alcohol. 
CrHiNOs. See t275 
p-Nitrobenzyl alcohol. 
C7HiNOs. See t275 





C7H7NOs. See t275.......... 
C7HiNOs. See t275........5. 


C7HiNOs. See t275..... LPs at 


CrHiNOs, See t275.......... 





136.20 


136.20 


135.21 


135.21 


135.21 


110.13 


110.13 


110.13 


110.13 


333.26 


108.14 


108.14 


108.14 


108.14 


123.16 


123.16 


123.16 


1231.6 


168.15 


168.15 


138.17 


138.17 


138.17 


137.18 


152.15 


153.14 


153.14 


153.14 


153.14 


153.14 


153.14 


153.14 





Crystalline 
form, color and 


specific rotation 


Toluene 


nd (peth or lig) 
nd (bz-eth) 

lf (bz-peth) 

If (bz) 
colorless or ye 


(bz) 
ye (bz) 


pr 


nd 


(bz-lig) 

nd (peth) 

nd (w) 

rh nd (w) 

nd (w) 

ye pr (aq al or 
peth) 

ye nd (lig) 

ye or colorless 
nd (w or 

aq al+w), 


pl (bz) 
lf ye nd (w) 





30 


5.5 


118 

96(75) 
30-40 
(hyd) 


147 








b.p. 
°C 





192 


188.9760 


212-4 
95.510 


215 
111-220 
217 


139.8753 


115 


114-5758 


116756 


334 
19918 


205.35760 
9310 


191-2 


202.8760 


806 


201.978 


259.1760 
134-512 


250-60d 
18512 
102-39 
























































Ref. 


B62, 352 


B62, 376 


B122, 435 


B12, 466 


B122, 492 


B52, 224 


.|B52, 223 


B52, 223 
B52, 223 


B5!, 153 


462, 403 


B62, 322 


B62, 344 


B62, 368 


.|B152, 17 


B152, 14 
B15, 15 
B152, 16 
B152, 14 


B15, 16 


B62, 278 


B62, 865 


B62, 883 


B13, 599 
B19, 77 
B62, 424 


B62, 424 


. |B62, 424 


B62, 338 
B62, 339 


B62, 339 


Solubility 
Density np 
w | al |eth|ace] bz other 
pivents || 
pot 
094930) 11.5162) | lei, jus olla dite | ecu leuaperensints abe 
O05 app ysl be ellariel ato eller sonbarniane 
O:G487 2 ||N.eeenee Fl (Parcel (PR Paral eet aria 
Riekivéyae. ac Pils! sce aa 6 ew 8 ceead 
10;980118" ||)... nee. a astadete licen ect eee 
10228, 148922" Pa | wll elke, «| cence 
1.001417 |1.47167 | i | v |v 
109986) 105469120 ulua lmvalite il cn «sar lee eens 
1.000715 |1.470 Be he [hve lteter lt ecacll ie eee 
eee e< Seuine é een 2 
yh 
1.0419, |1.5396% | s | s|]s]|s MeOH, 
chl 8 
1.0465, 1.44532 | s | v | v 008 8 
1.0336, |1.5398% | 8 | © Jos 8 
sh 
1.03477 1.53952 | 5 | © _los 8 
(suc) sh 
b adenacinavesel|toqensanie Susus 6/8 
BS Soe Sto (bcacbieed rh |e | tae v jlig 6 
iS arotelmore eae Silviv v |chl v 
lig 6 
Bs ans aPoeeiall eretasterabece 5|viv 6 |chl v 
va |lig i 
ates nga Pee ell -orener tate S5iviv 6 |peth 6 
sh 
rhc toh aces shave:  eVerers ar aeeRe BR oes se ces 
1O0395;0. (1.64017) au sel pooellsies | haa lscreere ae 
1.098, 1.535325 | 5 | © | © © |chl © 
aa o 
TeVOOs) | ihe6420250 || hisiati aval bevel lice ne: URere aera 
heart eh (eet ey a oN 8 8 eierete ar araviarey 
oes RRS ch cP oes) es s |chl sligi 
MeOH 8 
Secon besa ecm ie 6/8 8 Roi toutateria ic 
eeVeetetarete) | hla sapere 8 8 8 AucEERO eC rl 
Bes Oalests Seve NBeon ete seediia 6/8 8 
gh 
Act Peeps] {MOM ee rt {Pye d] ae sl|epveaevousen ohms 
oh eR Keen ete -0 6|s]s8 8s |CS2 6 
lig 6 
Ber Orato cts) | avatars By Veilay: Vv jaav 
WR a Ree (ate ace | s | s Date See eea Its 


B61, 178 





we a EE SEE EE EE eee ee ee ee 
For explanations, symbols and abbreviations see beginning of table. 


t522 


+523 


t524 
t525 


t526 


t527 


t528 


t529 


t530 


t531 


t532 


t533 


t534 


t535 


t548 


t549 


t550 


t551 


t552 





Name 


Toluene 

—,3-hydroxy-4- 
nitro- 

—,3-hydroxy-5- 
nitro- 


—,4-hydroxy-2- 
nitro- 


—,4-hydroxy-3- 
nitro- 


—,5-hydroxy-2- 
nitro- 

—,2-hydroxy-5- 
nitroso- 


—,5-hydroxy-2- 
nitroso- 
—,2-hydroxy- 
3,4,5,6-tetra- 
bromo- 
—,3-hydroxy- 
2,4,5,6-tetra- 
bromo- 
—,4-hydroxy- 
2,3,5,6-tetra- 
bromo- 





—,2-hydroxy- 
3,4,5,6-tetra- 
chloro- 

—,3-hydroxy- 
2,4,5,6-tetra- 
chloro- 

—,4-hydroxy- 
2,3,5,6-tetra- 
chloro- 

—,2-hydroxy- 
3,4,5-trinitro- 

—,3-hydroxy- 
2,4,6-trinitro- 





—,4-mercapto-... 


—,a-methoxy-.... 


—,2-methoxy-.... 


—,3-methoxy-.... 


—,4-methoxy-... 


—,2(methyl- 
amino) - 


—,3(methyl- 
amino)- 


—,4(methyl- 
amino)- 


—,—,monohydrate. 


—,a-isocyano-.... 


—,a-mercapto-... 
—,2-mercapto-... 


—,3-mercapto-... 








PHYSICAL CONSTAN'I'S OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


CrH7NOs. See t275.......... 
CrHiNOs. See t275.......... 


C7HiNOs. H20. See t275..... 
CyHiNOs. See t275.......5.. 


CrHiNOs. See t275....... 2. 


CriHiNOs. See t275.......... 


1,4-Toluquinone 4-oxime. 
CrHiNOsz. See t275 


1,4-Toluquinone 2-oxime. 
C7iHiNOs. See t275 


CyHiBriO. See t275.. 6 oe. } 


C;HiBriO. See t275......... 


CrHiBrO. See t275......... 


CrHiChO. See t275.......... 


CrHaChO. See t275.......... 


@7HuChO. See t275.......5.5.. 


C7HsN307. See t275. oon 


Methylpicric acid. 
C7HsN207. See t275 
Benzyl iodide. CeHsCHal... . 


o-Tolyl iodide. 
CrHil. See t275 


m-Toly] iodide. 
CrHil. See t275 


p-Tolyl iodide. 
CiHil. See t275 
Benzyl isocyanide. 
Benzyl] carbylamine. 
CeHsCH2NC 
Benzyl] mercaptan. 
CeHsC H2SH 
o-Toluenethiol. 
CiHs8. See t275 
m-Toluenethiol. m-Thiocresol. 
CiHsS. See t274 
p-Toluenethiol. 'p-Thiocresol. 
C7iHsS. See t275 
see Ether, benzyl methyl. 


o-Methylanisole. 
CsHw0O. See t275 


m-Methylanisole. 
CsHw0. See t275 


.|p-Methylanisole. 


CsHwO. See t275 
N-Methyl-o-toluidine. 
CsHuN. See t275 


N-Methyl-m-toluidine. 
CsHuN. See t275 


N-Methyl-p-toluidine. 
CsHuN. See t275 





Mol. 
wt. 


153.14 


153.14 


171.16 
153.14 


153.14 


153.14 


137.13 


137.13 


423.77 


423.77 


423.77 


245.94 


245.94 


245.94 


243.14 


243.14 


218.05 
218.05 


218.05 


218.05 


117.15 


124,21 


124.21 


124.21 


124.21 


122.17 


Crystalline 
m.p. 
form, color and Eyal 
specific rotation 
ye mel pl (eth [56 
or bz) 
It ye (bz) 90-1 
lt ye nd (w) 60-1 
ye pr (eth) 77 
ye nd (al or w) |36.5 
nd or pr (w) 129 
nd (w) 134-5d 
nd (worbz), |165d 
pr (aa) 
ye nd (chl or aa)|208 
nd (chl) 194 
nd (alor chl) |209 (198) 
nd (lig) 190 
nd (peth) 189-90 
nd (dil al) 190 
og ye pr (aa) 102 
lt ye nd (w) 109.5 
or al) 
col or ye nd 24.5 
lf 35 
pl or If 15 
PP rae <-—20 
lf (eth or dil al)/42-3 
LAO T Tacs fast aris Ries nln ng 


122.17 


121.18 


121.18 


121.18 











For explanations, symbols and abbreviations see beginning of table. 


C-578 


b.p. 
°¢ 


211 


198-2006d 
93-455 


194-5 
194.3780 
195760 


195780 


171.3 


177,270 


176.5760 


206 


206-7 


209-1176 





766 


Density 


1.6784 


0.97215 


0.96973 


0.968955 





0.97699 


0.9348" 








np 


1.6334% 
1.609% 


1.519915 


1.516418 


1.512419 


1.564920 











Solubility 


























Palins other 
7 solvents 
O78 RS BU |roteteterers 
£28 [STP (Preys ore Paar ae 
dail viv Ca leerencrenc 
iixviy 5 |CS2 5 
lig 6 
FA IA hea fe | [en ERA a reo ein 
sls |] s s |chls 
6/ viv s |chl v 
vh CCh s 
alk v 
Alvis Vv jaas 
ig Hijau Wes | s |chls 
aa é 
lig 6 
chl s* 
alk s 
Fa | chl v 
alk v 
aa v* 
viv Vv jaav 
lig s* 
s|8 s |KOHs 
8 chl v 
alk v 
lig 6 
Alviviyv ch] v 
AcOEt v 
| s]|s|...] 8 jchls 
% | Be s |CSo 5 
He | (ee ores I 
i) fre 1. eee eee 
Be deen lk cine ew ee 
Ale cy CS: 8 
To hk es i 
bl Ral Mb sa awahos eek, 
BD boul pie sil iva deote aaa 
RM VM el oe oil ecenslline eee cree 
Nata la 8° ARCH SS: 
ies 
BS FOOT! ORF ee ferere|imcrmereces 
280M 90d] Siteccdl aa rigceesre arate 
A, {80} [| (00: | Heo eyenellisure. orexeeeetet 




















Ref. 







B62, 359 


B6, 386 


B62, 385 
B62, 387 


B62, 388 


B62, 361 


B72, 589 


B72, 589 


B62, 337 


B62, 358 


B62, 386 


B62, 333 


B6!, 189 


B6, 404 


B6, 369 
B62, 363 


B52, 241 
B52, 240 


B52, 241 





B52, 241 


B6, 453 


_ B62, 342 


B62, 365 


B62, 392 


B62, 328 















B12?2, 491 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 






Solubility 









Crystalline 






































No. Name Synonyms and Formula ee form, color and soles Pie: Density np Ref. 
BALE specific rotation C Cc other 
w | al Jeth|ace] bz 
solvents 
Toluene 
t556 |—,a-nitro-....... Phenylnitromethane*. TS VAC i || Sec 217-36 VL598>, 11068442 Jl cele valve hls aclamennorne |G, 320 
CeHsC H2NO2 
11816 
t557 |—,2-mitro-.......|C7HiNO. See t275.......... 137.14|ye —2.9 220.476 1.162920 |1.5442 eel (e i lc nS a2. on berscot.c B52, 243 
(—9.3) 
—,3-nitro-..... : 
t558 ,3-nitro: . + |GvHaNOs. Seet275.......... 137.14|pa ye 15 232.6760 1.1571" 1.54662 Flea ciconl tol ran| eeeceee eel Bemo4e 
559 |—,4-nitro-..... ..|C7HiNO:. See t275.......... 137.14|orh 51.7 238.3% 1.9999 |1.53828 | i | v|vi...Jv|CChv  |B62, 247 
C8: v 
t560 |—,2-nitroso-, ....|C7HiNO. See t275........... 121.14|nd or pr Ta ee) He oars a aS Cyaan ha 5] aviv || ul 's eelohliy B62, 243 
t561 |—,3-nitroso-...../C7H7NO. See t275.........../121.14/nd Re LBM ah rene oratnes rnc rininll @ neuen a fee Fal sal esc] fest fo} 888) B6, 318 
t562 |—,4-nitroso-.....|/C7HiNO. See t275........... 121.14/nd AEG SRM NO Fak Orel Nacesavenlel (Ite ore cette S| secealita el eeerel| pve fekay B62, 243 
t563 |—,3-nitro-4- GreleNWes. See t27b.<.4....-.ilvedoyendor pl (ig |B8 Msi es ccrsl|istre clare ole mane ces Peeve’ [act cil eras)  dnecall eho mevcietecennopetee | Been y 
triazo- or dil al) 
t5631|—,2-nitro-a,a,a-  |o-Nitrobenzotrifluoride. 191.11/(al) 32.5 ALG SEs Ae aise |e nm ceeter sete Feel) eS teal ne call Oe Vir)| Shew We B5?, 251 
trifluoro- CrHaFsNOx. See t275 
564 |—,3-nitro-a,a,a- |m-Nitrobenzotrifluoride. POM CULE, Gctanvesaiea Sc —2.4 mre eye Ieee |e tll aah. welled allasscnes vale B51, 162 
trifluoro- Cr7HaFsNOs. See t275 
t565 |—,a,a,2,3,4- CrbeCls See t27B). so cc ves 264.37 | (lig) 84 DBO Unie reexcis tall eases one we Siayell acatte||loovys: ie celal MeO" | etrtate anativiy ay te B51, 153 
pentachloro- vh 
t566 |—,a,a,2,3,6- C7HsCls. See t275.........../264.37/nd (MeOH) 83 LA5-5018 le cst cee wil eareeca eres ees Pee, oi MOO ES ars ek sees 
pentachloro- 
567 |—,e,0,2,4,5- CrHaOlp: e062 t27Bigicsicn sas BELT Rae Ane ee <0 230—de ai s607,5) |Naceeeoe all Sopa etess leeeceCSall Meee B5!, 153 
pentachloro- 
t568 |\—,a,a,2,4,6- CrHyCls. See t275........... 264.37| (MeOH) 27 15815 RA tetas Metaeatees Beate lobe ollisratal esac ees MOO EX, aie ere 2 
pentachloro- 
t569 |—,2,3,4,5,6- GHGs. See t276 0c cies es 264.37|nd (bz or peth) |24-5 SOT 6 |b. Aycpvarets Mavmooumens ...] d& | & |. ..].../to s, CSe2 6 |B52, 234 
pentachloro- 
t570 |—,2-propoxy-..... Propyl o-tolyl ether. o-Cresol |150.22]..............)e eee ee ee 204.1 0.95179 axe) eee Ewaicei[lahaalllaccstell avtovell ane et| waretstouereecietat | ee O sc cehe 
propyl ether. CiHuO. 
See t275 
t571 |—,3-propoxy-..... Propyl m-tolyl ether. WSOIZ2 |e wien wwremeesitneniane ome 210.6 0.9484° pe bie Age fr eae | P te ayr.h B6, 376 
m-Cresol propy! ether. 
CiwHuO. See +275 
t572 |—,4-propoxy-..... Propyl p-tolyl ether. BOIL 2 | Eee seceratoarec meteor el eas micsrer stavacs 210.4 0.94974 eens AC Rania cllaeea a acl oa io rae B6, 393 
p-Cresol propyl ether. , 
CwHuO. See t275 
573 |—,2,3,5,6-tetra- (C;HiBri. See t275........... 407.77\nd (Ns oy Mal) eed (a a oe PCS oR ere oifla. a OS B5, 310 
bromo- sh : 
t574 |—,a,a,a,2-tetra- |o-Chlorobenzo trichloride. OR | eee eee 30 DEO Fo Wehcwu mien oes Be Bee acere liscoestl on OUR B52, 234 
chloro- CrHuCh. See t275 129,518 d* 
t575 |—,a,a,a-3-tetra- |m-Chlorobenzo trichloride. DZO OA IE ree ey areas tiavessl lima antonetiens 255 LAO BME Ns cee ee ity peo eRe eileen | se | OSS B5, 303 
chloro- C7HsCh. See t275 d’ 
t576 |—,a,a,a,4-tetra- |p-Chlorobenzo trichloride. SIO OA aes cet Sins. arereeers AG 8 Wietinvere-tetubaacakinets MWe vocal ace fal ist oni OBEN B5, 303 
chloro- C7HuClha. See +275 
t577 |—,a,a,2,5-tetra- |C7HiCh. See t275........... 229.94|cubiec (chl) ee Oe OA eee Peta teerloe oxcre Onseilnnanacacee ts Bees. thigee Belt one lee OB EW B52, 234 
chloro- 
t57Sil—aa,34-tetea-| |CrlUChi. See t275.0.. --. 20004 ieee pth, coal Ree. Erte: 257 BIB o ied i|s|s|...|s laas B5, 302 
chloro- 
t579 |—,a,a,3,5-tetra- |C7HiCh. See t275........... 229.94|(MeOH BOSE OTE Ge SR bell rte cosa tiseueiralipoe vena Ramet 2 aici Seabee) IRA OOBSVO en | eteraeveatens 
chloro- or dil aa) 
t580 |—,a,2,4,5-tetra- |C7HiCh. See t275........... 2G | erates vaupietetere a7 [tasaye ne exerera 273 BiSAT He ha eR DBS eevee fear erect OBS! B5, 302 
chloro- 
+581 |—,2,3,4,5-tetra- |C7HiCh. See t275........... 22004 nda NEO Hor = 198.00 a allemtanorcustal levers eon el|(eyrasekerenevenn Aba leo eles olacolte Ht B52, 233 
chloro- dil al) 
+582 |—,2,3,4,6-tetra- |C7HiCh. See t275........... 229.94|nd (al or eth) |96 Padaey lla.samedeielloacomna ge t So Wace onclic’ |CSa-v B52, 234 
chloro- 
+583 |—,2,3,5,6-tetra- |C7HiCh. See t275........... 229.94|nd (MeOH) BRA Ui eercnetrarees|ltawe tar osenottenail tote texenenaays i|s|vJ...}.../MeOH s* |B5!, 153 
chloro- 
— |—,triacetoxy-....|see Toluene, trihydroxy-, 
triacetate 
+586 |—,3,4,5-triamino-|C7HuNs. See t275........... 137.18)colorless nd iii | lneeithy capatal [Acarnomnrdl ooo ean WLW Hla sees| erehelt | BU ll ero ratares evens (BL Oyu 4a, 
(bz), red in air 
t587 |—,a-triazo-...... Benzy] azide. CoHsCH2Ns.. . ./133.15}............00 [eee e ween 1088 1.03217 ey E ELI | ot eres salscolscooenn acs BS5?, 274 
t588 |—,2-triazo-....... o-Tolyl azide. 133.15|pa ye <-10 OOO 4 a Wh usiecccccaraies!|\wstiarapetsh ore eae allies. bc BtulleistedlP BBcloptoatstsraene B52, 273 
C7HiNs. See t275 
t589 |—,3-triazo-....... m-Toly] azide. NSE Dirac austecnieseaeces | eemcerarannts ye aa (ae ae PROCES caret Beer Wetec te Je iar REY Pea eee B52, 273 
C7HiNs. See t275 























ee 
For explanations, symbols ahd abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





















































Se Getshaline aa es Solubility 
No. Name Synonyms and Formula i) form, color and °C $ 6 Cc Density np Ref. 
specific rotation pil allleth|laeal be other 
solvents 
T tt = == T Ss ine ae ee 
Toluene 
t590 |—,4-triazo-....... p-Tolyl azide. SSS hc ade ncgayes paare Sieyenenes 9332 1.0527, Agito Ti Say MCS le coll saeyell eeegearneec eee B52, 273 
C7HiN3. See t275 
t591 |—,a,2,4-tribromo-|C7HsBrs. See t275........... 828.86 |: Yost vaa csauaees AQ=H1 © | Hictepscurteltesureee ete cee Les 00s V B52, 240 
592 |—,«,3,5-tribromo-|C7HsBrs. See t275...........|328.86}pl or nd (al) 96 DTS. OWS Avene oe ecrscetecate i iv os 8 B52, 240 
t593 |—,2,3,4-tribromo-|C7HsBrs. See t275........... 328.86\rh pl (lig- A568) Wha caeeleivve DEAS Ws a uxeeheys = i aa sh B51, 156 
CS, aa) 
t594 |—,2,3,5-tribromo-|C7HsBrs. See t275........... 328.86|mcl pr (eth-to) |53-4 =—Ss_' ||... ...... BABII ® Nivetecessranne 1 We Nisa eratial te cavesiscaba tas B5!, 156 
t595 |—,2,3,6-tribromo-|C7HsBrs. See t275........... 328.86)/mel pr or pl GG i MS ATI” eer i chl 6 B51, 156 
(lig or chl) lig s* 
t596 |—,2,4,5-tribromo-|C7HsBrs. See t275........... 328.86|mcel pr (eth-al), |113.5 |......... POY OO hearin 5 Sa ee | stcire, (PRE CRR RSS. BS Aes B52, 240 
nd (al) 
t597 |—,2,4,6-tribromo-|C7HsBrs. See t275........... 328.86}lo nd or mel pr |68.5 290 DATO Ve wets yl Oo eBiAlle s; Al o-= oll bs eases B51, 156 
(eth-aa) 
t598 |—,a,a,a-trichloro-|Benzotrichloride. CsHsCCls . .|195.48|.............. —4.75 220.6760 LBC 20 Anca vient iis | 6 re ra eee B52, 233 
t599 |—,a,a,2-trichloro- |o-Chlorobenzylidene chloride. |195.48]..............).....000. 228.5 USOOW bec ueewins i oss B5, 300 
CrHsCls. See t275 
t600 |—,a,2,6-trichloro-|C7HsCls. See t275........... 195.48|(lig, eth, al-eth)/S0-40 fue ee dene e cee fener sone Pa Naa) Wak, (ee |e (vty sy 
t601 |—,a,3,4-trichloro-|C7HsCls. See t275........... OSA S| lee er cee oe et all Rectal vee. ote sone 241 PARE 2 eee We lat os 8 B5, 300 
t602 |—,a,3,5-trichloro-|C7HsCls. See t275........... 195.48) (MeOH) BOS eo Uilera mackscedednnsil icy aaretoreral oreretre eter Bl ane IM6OH's? "|, 2-5 - an 
t603 |—,2,3,4-trichloro-|C7HsCls. See t275........... 195.48)/nd (al or 41 PAD tee <M] ce eae ea eecrrs 38 ial s os V B52, 232 
MeOH) 
t604 |—,2,3,5-trichloro-|C7HsCls. See t275........... 195.48/nd (al) 45-6 BOK SUT Nd oats oll se eee 1a .8 os s B5, 299 
t605 |—,2,3,6-trichloro-|C7HsCls. See t275........... 195.48|/nd° (al) ASO [a cemoua aare cein vorcores acai eceinve oeaiece x hs oss B5, 299 
t606 |—,2,4,5-trichloro-|C7HsCls. See t275...... .|195.48|nd or lf (al) 82.4 229-BOUS” fie. 2 iScc a fle mcasaies Hl FB oss B52, 232 
t607 |—,2,4,6-trichloro-|C7HsCls. See t275........... 195.48/nd (al) So-ks 6 Made eos le tree coelacemetee i \s os 8 B52, 232 
t608 |—,3,4,5-trichloro-|C7HsCls. See t275........... LOD AS ins eae wicca 45 AT Weis jacana eceae st k= Be) [rae os 8 B5, 299 
t609 |—,a,a,a-trifluoro- |Benzo trifluoride. CeHsCFs...|146.11].............. —29 103 1.188620 |1.414913 | i | w | » ne . |B52, 224 
t610 |—,a,a,2-tri- Salicylaldehyde triacetate. 266.26\nd or pl (al WOSR— 5 p Meret reper ata ate cle dete silecaa sarees i 6/8 s |chls B82, 41 
hydroxy-, CisHusOc. See t275 or Ac2O) vh CCh s 
triacetate 
t610!|—,a,a,3-tri- m-Acetoxybenzal acetate. 266.26/1f (w-al) WG)” Weteeavaratets tot ciecetccreat Sil Se Bete call neesd eeu B8, 60 
hydroxy-, CiaHsOc. See 275 
triacetate 
t6111|—,a,a,4-tri- p-Acetoxybenzal acetate. 266:26\pra(etborJig) }94 Ne Se ciehewieifinate a arersellinn wie ole iP ool lig s* B8), 530 
hydroxy-, CisHuOs. See t275 sh | sh 
tricetate 
t611 |—,a,2,5-tri- Gentisyl alcohol. 140.13|/nd (ch) 100 (21) ove gs (eee eee, ea| Ree =. ¥ fee fv ao Yehlsy Ae eet 
hydroxy- C7HsOs. See t275 ligi 
t612 |—,2,4,5-tri- 2,4,5-Triacetoxytoluene. 266.26) (al) Th en ane) coarse s/s 8 B6, 1109 
hydroxy-, CisHuOc. See t275 
triacetate. 
t613 |—,2,4,6-tri- 2,4,6-Triacetoxyto luene. 266.26\nd (lig) D2e~ | levernghoneeroliee oe dh} vAl...|...| v | AcOEt vy |B6,1111 
hydroxy-, CisHuOs. See t275 lig s* 
triacetate 
t614 |—,3,4,5-tri- 5-Methylpyrogallol. 140.13ipa brid (bx) (EZR ak wc sincere) lila ba a aralei<l een cee ene ea ak Lee Reo een B62, 1081 
hydroxy- C7HsOs. See t275 r 
t615 |—,2,3,4-triiodo-. .|CzHslIs. See t275............|469.84/pa br nd (al) (92 sf... eee face cece alee ese uae i| 6 v . |B51, 157 
t616 |—,2,3,5-triiodo-. ./C7HsIz. See t275............ 469.84 /og pl (al) 2B a /ilarares engineers eer caren arc Bol eit ul esa tl] haa rucseireresn rene B5!, 157 
t617 |—,2,3,6-triiodo-. .|C7Hsls. See t275............|469.84!nd (al) BOG Ua toc oe ares Re omc ata gn A (anes (eee (eae (ee pete B5!, 158 
t618 |—,2,4,5-triiodo-. .|C7HsIs. See t275............/469.84|pa br nd (al) 118-20 BT hee Re | ici RTE i Far eee esl Lurene (aoe (eee eI scopes B51, 158 
t619 |—,2,4,6-triiodo-. .|C7HsIs. See t275............|469.84!nd (al) 118-9 BOOK® leer lec tages i Ofer Me fede ail evci'all fase ici ee B5, 317 
t620 |—,3,4,5-triiodo-. .|C7Hols. See t275............ 469.84/nd (al) Deora Wonca weratuiethe stra leh -acivena: i Ta See (oe cies Pee: (EIS Sie. Se > B5, 317 
t621 |—,2,3,4-trinitro-..|C7HsNaOc. See t275.......... 227.13}tel lf (al) 112 exp 200-062 feces i oy .|B52, 266 
310 
t622 |—,2,4,5-trinitro-..|C7HsN306. See t275.......... 227.13|pa ye rh bipym |104 ESOS eae Wes oe cic. evcrnte cucu i| 6|s|s]|s jaa st B52, 268 
t623 |—,2,4,6-trinitro-..|TNT. C7HsNsOc. See t275... .|/227.13]orh 82 m0 exp: [R654 [irene duno ee ea | v |to, Py v B52, 268 
t624 |a-Toluenearsonic |Benzylarsonic acid. 216.06|nd LOTS ii lohicn ore-eeed eM oycmaveva Ye) (aM Ie . |B162, 461 
acid Phenylmethanearsonic acid*, sh | sh 
CoHsC H2AsO(OH)2 
t625 |2-Toluenearsonic |o-Tolylarsonic acid. 216.06}nd (w) RGB We Bia Sisal aiercece crews ae cure dhl v . |B162, 460 
acid 
CHa 
we 
€_S—aso(on)s 
t626 |3-Toluenearsonic |m-Tolylarsonic acid. 216.05}nd (w) 2 ea are nee ORS rare atertn yc een sh] 5s . |B162, 460 
acid 
CHa 
AS 
¢_S—aso(on)s 
t627 |4-Toluenearsonic |p-Tolylarsonic acid. 216.05|nd (w) (: RE! S26 Poe st ehh cl (>> RE | eee 5 -jaa st B162, 460 
acid 
cur—€_S—aso(on)s ve 
a see ee ee ee eee eee 


For explanations, symbols and abbreviations see beginning of table. 


C-580 


Y.-S + +Y+SVKX SS +—- 


e-Tolueneboronic acid 


t630 


t631 


t632 


t633 


t634 


t635 


t635 


t636 


t637 


t638 


t639 


+640 


t641 
t642 
644 


+645 


t646 
t647 
+648 
t649 


t650 


t651 


Name 


a-Tolueneboronic 
acid 
2-Tolueneboronic 
acid 


3-Tolueneboronic 
acid 


4-Tolueneboronic 
acid 


2-Toluenesulfinic 
acid 


4-Toluenesulfinic 
acid 


—,chloride 


a-Toluenesulfonic 
acid, amide 
—,—,N(2-tolyl)-.. . 


—,—,N(8-tolyl)-.. . 


—,—,N (4-tolyl)-... 


—,chloride........ 
2-Toluenesulfonic 
acid 


—,amide.......... 


—,—,N-methyl-... 
—,—,N-phenyl.... 
—,bromide 


—,chloride 


—,2-tolyl ester 

—,3-tolyl ester 

—,4-tolyl ester 

3-Toluenesulfonic 
acid 


—,—,N-phenyl-.... 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Benzylboric acid. 
CesHsC H2B(OH):2 
o-Tolylboronie acid. 


CHs 


a 
¢ Sen: 


m-Tolylboronic acid. 


»~ 
¢_S—x(0m 


p-Tolylboronic acid. 


cu—¢_S—s (OH): 


o-Tolylsulfinic acid. 


CHs 


CHs 


rae 
¢_S—som 


p-Tolylsulfinie acid. 


onr—(_)—s08 


p-Toluenesulfinyl chloride. 


cur—¢_S—socl 


Benzylsulfonamide. 
CeHsC H2SO2N He 
CH: 


~ 
¢_S—cusona—¢_Y 


CH3 


we 
¢_S—cuson— SS 
(carson —¢_))—onn 


Benzylsulfony]l chloride. 
CeHsCH2S02Cl 


H3 


| Cc 
OmeZ) 

—souH 
3 


5 
4 


o-Toluenesulfonamide. 


CH3 
Cm a 
—802NH2 
4 3 


5 


CsHuNO328. See t640 

CisHisNO2S. See t640........ 

o-Toluenesulfonyl bromide. 
C7H7BrO38S. See t639 


o-Toluenesulfony] chloride. 
C7H7C1028. See t639 


CuHu0s8. See t639 
CuHu0.8. See t639 
CuHuOs8. See t639......... 


CHs 
De ay 
6¢_)—soatt 
5 4 
m-Toluenesulfonamide. 
CH3 
S22 
6 —802NH2 
5 4 


m-Toluenesulfonanilide. 
CisHisNO2S. See t650 





135.96 


135.96 


135.96 


135.96 


156.20 





171.22 


247.32 
235.11 


262.33 
262.33 
262.33 


171,22 


247.32 





156.20 


174.65 


171.22 


261.35 


261.35 


261.35 


190.65 


172.20 


185.25 


190.65 


172.20 


Crystalline 
form, color and 
specific rotation 


(w or bz) 


nd or pl (w) 


nd 


rh pl or lo nd 
(w) 


nd 


pr or nd (w or 
al) 
(dil al) 


(al) 


pr (al) 
pr (eth) nd (bz) 


hyg pl 


oct (al), pr (w) 


pl (lig-bz) 
pr (dil al) 


pl (w), mel pr 
(w) 





pr (al) 








140 


137-40 


245 


80 


86-7 


54-8 


156.3 


108 


96 


b.p. 
Ae 


Density 





115-204 


















































Solubility 
td Ref. 
w | al |eth|ace} bz other 
solvents 

6 |s Oe ees B162, 639 
ool g is Alcea, B16, 921 
Sith INE Nieevell erst | tetas pelea coos B16, 921 
gh 
ry Bitchless cece rece B16?, 638 
yh 
8 |v -|08 V B11’, 6 
st| v | v CLA le cr neice B11’, 6 
ad) a}... .|.. eh s Bll, 9 
| Nia hase beaches] | CueneH OER ious crches i B11, 73 

Vv alk 8 Bl22, 452 

Vv -jalk s B122, 473 

si | s alk s B122, 528 
d*| d*| v WM. WlavevesarAenecese BLL, 73 
Ve 8: eat cera eusasl| Ghee enero B11, 83 
6/8] 6 jade a BLS SE 
ol v v | i |ehl v Bll, 87 
i. liv: ..eee +. (B12, 566 
i | d’ -|08 © Bll, 36 
dh 
i |s*|s i Hhivehaerenceeweians B1L, 39 
qh 

sh af || eae B11, 85 

sh Beer B11, 85 
Sa We. ieee 8° Lee ee B11, 85 
5 al (at Yall Ut Se (reeds Wee] Fekete Bll, 94 
5flv .|/BLL, 23 
yh 
Be || /18:.)|! 58> | eedel lla eel ae ees B12, 566 




















For explanations, symbols and abbreviations see beginning of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 












































" Solubility 
Mol Crystalline Eins ee ; 
No. Name Synonyms and Formula es Ae form, color and °C °G Density np Ref. 
specific rotation aye leat Sth aes be other 
solvents 
tf 
4-Toluenesulfonic acid 
+652 |4-Toluenesulfonic 2_3 172.20 hyg pl (w+?), |104-5 140209) tee AAA crertolemuss cee Tey val | El tncee| ers) aoe oa ok B11, 97 
acid cas—C_)—soan mel If or pr 
6 5 
+653 |—,amide.......... p-Toluenesulfonamide. 171 22 melipliG@y=F2) TST neck velo eeicise amie cmon Sl STON eros ecayell ete eteees B11, 104 
2 3 
cu—_Y—soonne 
6 5 
t654 |—,—,N,N-dichloro- .|Dichloramine T. 240:13 (pasvespen(peth|983)—9 |) eon dees ever detaeatiee 5|s |s]...] 8 |chl, CChs|B112, 63 
C7H7ClaNO2S. See t653 or chl) peth 6 
t655 |—,—,N-ethyl-..... CoHisNO2S. See t653........ 190.28 olWdiial or ligyi62 9 Were acetal eterno leer mes Peel (3 (Praa) eacal (oats gies oe ncts B11, 56 
t656 |—,—,N-methyl-. . .|CsHuNO2S. See t653........ 185.19|rh eaes  lirtonaaencuahe TB40r" ” \ts-secgeamias Sloe! lew wliosl eateries B11, 56 
t657 |—,—,N-methyl- — |CsHwNz0:S. See t653........|214.25].............. GOR lie eae te eee eee Sly [bowl cre [e eal ae eee mene BLL, 29 
N-nitroso- 
t658 | — ,—,N-methyl- |CuHisNO2S. See t653........ 261.35|pl or mel pr OS - weve A Reet, lorcet i|v|v]...|.../AcOEt s* |B122,305 
N-phenyl- (AcOEt) 
t659 |-—,—,N-methyl- CisHi7NO2S. See t653........|275.38)]pr (al) TIO=20 ah Selvivcore seat te pe onarcis bel owe iote ener Rie Wisp AN betel cle tel hacen B121, 388 
N(2-tolyl)- . 
t660 |—,—,N-methyl- CisHizNO2S. See t653 275.38|pr GO Watch renmranicne dl lees aire re tol owe teataatr ape i ESSE hee pose B12?, 529 
N(4-tolyl)- 
t661 |—,—,N-phenyl. .. . |p-Toluenesulfonanilide. 247.32|dimorphic, TOSS4. Ninh plied aie ale oe eure Tt Ava l =sias of 88888 B122, 298 
CisHisNO2S. See t653 a:tel. 8:mcl pr 
(dil al or bz) 
t662 |—,—,N(2-tolyl)-.. . |CisHisNO2S. See t653........ 261.35/rh bipym or 110% 20 |e bricis o-bieya Si piers eee cae eae” a ole We heb tear: B122, 452 
(al), nd (dil aa) 
t663 |—,—,N(4-tolyl)-.. . |CisHisNO2S. See t653........|261.35,tel pr or nd (aa)/118-9  =s_ ||... |... ee fee ee eee eae WA aos ale iehls B12?2, 528 
t664 |—,butyl ester...... CuHicOsS. See t652......... QAO ters caverstantavcteisi= 31) xetadsyebas es 164-68 1.13197 1.50462 BS Me cere Sy. Neca ail bose eutete arse creas BLL, 46 
+665 |—,chloride........ p-Toluenesulfonyl chloride. |190.65,tel (eth or 71 TAB Gib Sor cio gers fo iad Pe Se fief sey (taal eeesetcr) ky E Dea kis} 
C7H7Cl028. See t652 peth) 
t666 |—,2-chloroethyl CoHnClOssS. See t652........ Qa Flier Meee sin Gree |e veo QUOT cee eye wcll eaeeatercee rates Ma ec Pure ee, een mses Lt Cg 
ester 
t667 |—,2-chloropropyl |CioHisClOsS. See t652.......|248.74]..............)......00 216-717 1.26747 2 ps9 7-17 a |e (PRE cel (PRES) (Paes eee, een BLL, 45 
ester 
t668 |—,ethylene ester... |Ethylene p-toluenesulfonate., |370.44/.............. H26-7) leiden Soe Vas «= alle ware as PS tod acy ones os, eee 
cur—€_—soscircrx0s—C_Y—cus 4899 
+669 |—,ethyl ester......|CoHiOs8. See t652.......... 200.26|mel pr (aa) —|34-5 17318 TeIGG qe eet [a bcs [Sel pose orl ae aes es 
t670 |—,isopropyl ester. . |CioHOsS. See t652........ ./214.28).............. NORTE 9 Wcceserrctsace 1.5065" }...3.... s ovall a eet hin ecco ce ear Am77, 
4899 
t671 |—,methy]l ester... ./CsHio0sS. See t652.......... 186.23|mel lf or pr 28-9 DO STO Wile acc, teyearees 6] vfjv]...] 8 Jehlv B11’, 44 
14020 
t672 |—,propyl ester..... CwHuO:8. See t652......... DAUR YA aaetnnee SNe a en <-20 |1899 Tides |agagee ee Pee i B11, 45 
+673 |—,2-tolyl ester..... CuHu0s8. See t652.........|262.33|/nd te | PIS Sel eine ees acess SET bl eee KSC oe enero er B11, 100 
t674 |—,2,4,6-tribromo- |CisHsBraOsS. See t652....... 485.03) (al) Ce exer a renavars| Para eis eh = ell telans maces eS (8) Mepeaby | sts) (leary | pmereienr syr ) BLL, 47 
phenyl ester 
t675 |3-Toluenesulfonic|CyHi0ClNOsS. See t649....... 247.71\nd (bz) TO Neyo ctile des thremimereatantrs eimeneck @ GF eel Sil Soasre nan B14, 448 
acid, 6-aceta- gh 
mido-, chloride 
t676 |2-Toluenesulfonic|/C7H»NO3S. See t639........ .|187.22|mel pr Oo =i (ts x ea ee pte a xo Renee eee Bald Gola les «ls. 31s os eee B14, 446 
acid, 4-amino- 
t677 |—,—,amide....... C7iHioN2028. See t640........ 186.24/nd or pr 1G a [OR 8 |e. Petes (nye Re OG EVA E col hecd nad econ cee B142, 446 
vh 
t678 |—,5-amino-......|C7H»NOsS. See t639......... 187.22|pl ETO. »! hilRiacnd, state aici eterno tee lt reteatammere Bheaiaid west he < | Byori ies /aate orcrar% B142, 446 
t679 |—,6-amino-...... CiHoNOsS. See t639......... 187.22|nd (+ 4w) 130d cre seme aes. Rteneusrsesict asia) te Recs, sree GB: | RAC SM ehcaltets. <:]loc. tee ee eee B14, 722 
t680 |3-Toluenesulfonic|C;H»NO3S. See t649......... 187.22)lt ye nd PRAM 9 (like. ueeconll eas octets cee Sara (endo fateh bss a fhe vanced NR eee B142, 447 
acid, 4-amino- 
t681 |4-Toluenesulfonic|C;H»NOsS. See t652......... JER22 Ol BAP OF. hs Mains le oc UE ten tile ean eee PS le Oe oees ecllsec| intone = B14, 730 
acid, 2-amino- (w+1) 
+682 |—,3-amino-, CiHiN2028. See t653........ 186.24) pr RAG. ei tack eie all sooivehs ial sp arcerette SCE Aae ho call Me vcnceakes oe B14, 728 
amide sh 
t683 |2-Toluenesulfonic|/CioHisNO2S. See t640........|213.29!pl (al), prorlf 175 = |... ee ee lee eee Cds [Re Sete) [See aeat [eee | aa B11, 140 
acid, 5-iso- (dil al) 
propyl-, amide 
t684 |3-Toluenesulfonic|/CioHisNO2S. See t650........ 213.30|flakes (dil al) LED SD Oi Rn since ssttyk le oi ehorens Shall seeeetans ae Cl (aca ail (lloras laanceperr ota kauct 
acid, 4-iso- 
propyl-, amide 
t685 |4-Toluenesulfonic|CioHisNO2S. See t653........ 213.30/nd (w) TGS 9 Mbetirna ik a eee ate hy eomentte OO OR aati Gell a beeen ete mate B11, 139 
acid, 3-iso- 
propyl-, amide 
a ee ee ee eee ee EE EE ee ee 





For explanations, symbols and abbreviations see beginning of table. 
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OOO 
7 Solubility 
Mol Crystalline b 
No. Name Synonyms and Formula ch * | form, color and rors ae Density np Ref. 
* |specific rotation 7 other 
solvents 
SS we al A. 
2-Toluenesulfonic acid 
t686 |2-Toluenesulfonic|C7H7NOsS. 2H20. See t639.. .|253.23|pl (w) SB) vil biice. ences esi aval, ceheusiel lot aatotwrat he Vv fl stare Roa B1L, 23 
acid, 4-nitro-, 
dihydrate 
t687 |—,5-nitro-.......|C7H7NOs.S See t639......... Bec Or pl Cw AS) WISE de eee de tee ere inva aaa eh A alle nally ce OL BLL, 41 
(anh) 
130 
(+2w) 
t688 |—,4-propyl-, CirHasNOss. Sea't640. «<3... /218.80)pl (dil al or bz) /JOI—2 fis ee cieeefla®ie es ce|ewewin vee We Nis ahaa acg | uan sto: tl amin aka reue B11, 138 
amide 
— |a-Toluic acid..... see Acetic acid, phenyl- 
— |Toluic acid.......|see Benzoic acid, methyl- 
— |Toluidine........|see Toluene, amino- 
— |Toluquinone..... see Benzoquinone, 
methyl-* 
t689 |\Tomatidine...... Gar ENOR 8 oe ccc crass a fist 415.67|pl, [2]p—8.8 |210-1 EERO se es | eeacer corti oe ORCS 2 wee | BR] B [eee [e cele seeee ees Am73, 
(MeOH) 4018 
t690 |Tomatine........ pal asIN Oaths. cacotsrate sre ana 1034.21}nd DOSBS7 Uli encusarateirereieaantie stowed lerereracae Slee. Wd. Vas that MOORE" 16Se arene 
diox s, 
peth i 
t691 |a-Toxicerol (dl)... .|Hydroxydequelin. CosH207. /410.43\gr ye pl DUB OO Nie sare esate acinar 1.580 Ber | By (een an et ee J1938, 
ay (1.768) 513 
jest e 1 . 
aN 
RNS a 
fo) 
lUj-em 
CH3 
+692 |—(I).......-......|/CosHaxOy. See t691........... 410.43|pa gr ta (al) BRT eee einsike al seni eiaibnsensttintas secre nies Alaa deere [he teomidles erejer ciate ter J1938, 
{a]p—70 (bz), 513 
—53 (bz) 
t693 |8-Toxicerol (dl)... . |C2sH2207. See t691.........../410.43|pa ye GS (|b AOES Geallonon Arisa loro sate rave leraall ieee! tesaned travel restorer hatter |p Loa 
878 
t694 |—,dihydro-(l)..... ag 412.44|pa ye pl and TO" itirae steteccrs ohenacstst chor el lle ahalanatiet te Sco 5 [For sseatl[atisteae|teanci| inuaat| ute vacs tecarth tare J1940, 
od: 20 1178 
oe ¢ = r : (206) 
oN [a]lp —30 
sa “\/» 
° 
[Se 
CHs 
t695 |Torularhodin..... Torulene. Cs7HasOz2..-....--- 524.79|red nd (MeOH-/201-3d_ sw... eee fee ee fe eee eee eG Mere gh Mol Oll, CisaBo lens omeok 
eth), vt-bk Py s 
(bz-MeOH) pethi 
Trasentin, 2(Diethylamino)ethyl di- 347589) naronseeariae 114-5 6 |i BOIRC LY cs e-asshirae xt | erckreacoterine 
hydrochloride phenylacetate hydrochloride, 
(CeHs)2CHCO2CH2CH2N (C2Hs)2.HCl 
Traumatic acid. ..|see 2-Dodecenedioic acid* 
Trehalose........ 342.30|[a]p+197.1 203 till ete eee ee lees B31, 378 
(w, c=6) 
i) H ° 
a an ae a 
° 
ate Bs fo) aha 
wt ae 
| H—C 
CH20H CH20H 
t698 |—,dihydrate....... CrH20n.2H20. See t697..... 378.33] (dil al), [aly 103) i) Aliroaur epee! Paes hietn|nosions ire vi sj i _.[ltonerethoreesdee B31, 378 
+178.3 
(w, c=7) 
— |Triacetamide..... see Acetic acid, amide, 
N,N-diacetyl- 
— /|Triacetin......... see Glycerol, triacetate 
699 |Triacontane’*..... Gi GHOAGIEFy cnonne conver 422.83|orh 65.5 30416 0.77504 |1.4352 | i | ds] 8 |..-]vA].......... BL, 145 
t700 |1-Triacontanol*. .|Myricy] alcohol. 438.83\/nd (eth), BSe ) Uiliearesebene OT TT Neyectcce we i-| s | v |...] Vv Joos s* Bl, 432 
CH:(CH2)»0H flakes (bz) 
t701 |1,3,5-Triazine*. .. 1 TOS ee cleo eee tel leh csi ce cave ere: | ethane fetestere4| activa caceleors ices Natanes aye] | nts ttoretl taint ota] | seco oe altvehghoRaPete | etete ahaa <feis 
N 
67 2 
ol 
N N 
RY 3 
4 A 





























For explanations, symbols and abbreviations see beginning of table. Gees 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





No. 


t7011 


t702 


t703 


t705 


t706 


t707 


t708 


Name 


1,3,5-Triazine 
1,3,5-Triazine, 
2,4-diamino-* 
—,2,4-diamino- 
6-phenyl-* 
—,hexahydro- 
1,3,5-trinitro-* 


—,hexahydro- 
1,3,5-triphenyl-* 

—,trichloro-*..... 

—,trihydroxy-*... 

1,3,5-Triazine- 
2,4,6-tricarbo- 
xylic acid 


—,triethyl ester.... 


—.,trinitrile 


1,2,3-Triazole..... 





1,2,4-Triazole..... 


—,3-amino-...... 
—4-amino-...... 


Tribenzoin....... 
Tributyrin 
Tricaproin 
Tricaprylin....... 
Tricarballylic acid 


Tricarbonimide, 
trimethyl ester 
Tricetin.......... 


Tricosane*....... 


12-Tricosanone*.. 


Tricyclodecane.. . 


1,12-Tri- 
decadiyne* 


Tridecanal*...... 
—,oxime*......... 


Tridecane*....... 


—,l-amino-*.... 


— ,l-bromo-*.... 


—,1,13-dibromo-* 

1,12-Tri- 
decanediol* 

1,13-Tri- 
decanediol* 















































; Solubility 
Mol Crystalline es b 
Synonyms and Formula a "| form, color and ee a Density np mien cee | Ref. 
specific rotation other 
w | al Jeth|ace| bz 
aud solvents 
CeHsNs. See t701......-..4-- 111.11/nd (w) Boon NN Sro. die Sana econ tale Saree BENGE ee apie ears tee senor B26!, 65 
CoHoNs. See t701............/187.21|nd 225 WNowstiveaels Bl eee alot ee eae 8.) || Bie |e allie ca) |e cetera B261, 69 
Cyclonite. Hexogen. 222.12) orh (ace) QOBsDe Ul arcane LeS2 Gincrneees 5/8 MeOH 6 /|B26?, 5 
CsaHoNeOc. See t701 AcOEt 6 
CCla, 
CS2i 
CaHaNs. See t701..........|315.42/nd (lig), pr (eth}143 TSS 7 ilesheee gales ose Pal oul ss s |chls B262, 3 
or chl-al) 
see Cyanuric acid, trichloride 
see Cyanuric acid 
N AS AN ee sresaicatatona terre ese ZOOR Wocec'acecueceteilta Sata agava | ae See a esd). hae B26, 168 
Oa )—co02H 
ny 
NN 
ie 
CO2H 
CizHisNaOc. See t704........|297.27|nd (al) 165 (5 Me Ti acer btn eet cigy eel fs cle Breesrepeier tee Yi B262, 168 
gh 
Cn 156.11}mel pr (bz+1) 319 2GSTIM Mea ere clr eee GE le eben oll By COLES B26, 591 
| <7) 
“~~ 
N N 
no—ll J—on 
N 
al BROT Ae BP eee 23 208-0. 11718614 |1:485425 as |! olen alee alee | eneeee eee B261, 5 
N NH 
7 
N 
5 1 69.07|pr (w), nd (al, |120 260 1.132153 |1.4854 | v | v | 6 F) . |B262, 7 
Ta eth, chl or bz) 
HN N 
4N72 
3 
CeHaNa.:Seet708 cs vce 84.08}(w, al or THO © Pein. Aedes dacs vivjilé] 6 .|AcOEt 6 |B262, 76 
AcOEt) 
C2oHaNa. See t708.......... $4:08ind \(altor‘chl)r W82=3" 0 Reece al sere ec aling seers s|s .jchl 6, B262, 7 
peth 6 
see Glycerol, tribenzoate 
see Glycerol, tributanoate 
see Glycerol, trihexanoate 
see Glycerol, trioctanoate 
see 1,2,3-Propane- 
tricarboxylic acid* 
see Isocyanuric acid, 
trimethyl ester 
seeFlavone, 3’,4',5,5',7- 
pentahydroxy- 
CHa(CH2)aCHs.............|324.64/1f (eth-al) 47.3 24315 Da gap Pore SRO i| é|s . |B, 141 
peers slp Laurone. |338.62\If (al) 69.3 0.8086{ {1.42839 |........ i|s|s|6|s |chls BL, 774 
3 2) 10)2' 
see a-Dicyclopentadiene, 
tetrahydro- 
HGsC( CHG: OH ncdiaens «/M7Gsa0| parade cern al==@ 115.5% fo.eseay kaha of. ly eta cence sos emeemee 
GHa( CHa) iCHO icc LOSISD pcan + ss eee E5382 WS ANNs ise elles emia e TONER laces os Vv BL, 769 
CH3(CH2)uCH:NOH....... 213.37|nd (dil al) SOLE lien orci, Serall nieces Cocre | Renesas “peta 6 |chl v BL’, 769 
peth 6 
CHE CHa) @ Es is rites ai iow eel LEQ eters araadtecets eee —5.5 243760 0.75597 |1.4233% | i | v | v .|B13, 134 
jHCH(CHs)uN Ae. occ eec eH LOOSBI, co aadews sears 27 BEG r Te eK cote cual fits we ieee ae eR tee) adic Prin Pee B4!, 388 
101-21 
.|Tridecyl bromide. OGsa |. aeamatenan s vie obeliG 16216 1 0262% 1.460120 | i chl v BL, 548 
CHa(CH2)».Br 
Br(CHs)sBrines scasaag ne SAR UT, eee aon oes 8-10 TREO BU | ich oc wit een Re Lele as chl v B18, 548 
CHsCHOH(CH2)nOH...... 216.36] (dil al) 60-1 LS8=OO8 Ti8s5 osvece VAN, silts nell ssealpeth. o BL, 563 
oc glycol. 216.36] (bz) 76.5 POIANA nas aimed isa alee eee 8 aa vi B13, 2240 
/¥12)13' 





Eee tt tt 


For explanations, symbols and abbreviations see beginning of table. 


t733 


t734 


t735 


t736 


t737 


t738 


t739 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
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Crystalline Solubility 
Name Synonyms and Formul ao f 1 d mee BD Densi 
ynony nd Formula ~ | form, color an °C °C ensity > ———— Ref. 
specific rotation other 
w | al jeth|ace] bz 
solvents 
ieee ime |r oe Sees 
Tridecanoic acid 
Tridecanoic acid*.|CHs(CH2)1COoH........... LRG tis nie 6! «6. x0%e on 41.8 PG 100 ama Witte ay sedanel lta. stars 3c eae |i ar (hae -|aav B22, 322 
140.51 
P= OMING. 26. sa ay CHs(CH2)uCONH2......... ./213.37]1f (al) BOOS Phe aecechos ciara a oa a llovayas aa wie. do, a ac CeCe CREE ee B2!, 159 
—,methyl ester*.. .|CHs(CH2)uCO2CHs......... Pea eo tv sothors ataatiniis PPiGcOe = wllhtven Gua ielinagenenn mele tiates trae CJ Peeks arte aes cyan eiee Ree (iia eee) 
— nitrile........../1-Cyanododecane. LODO rice ewes his er usiiiiciccersve cic PA fovea) NES ieereicent loca coor aE ilk Ve |'svpsal ese teoa atefabacanints B2, 364 
CH:3(CH2)uCN 
1-Tridecanol*. .. .|CHs(CH2)nOH.....<.....:. BOOST nears a Gents 30.5 152" O;8220") |. cane lleva ape lesen see lencaeasietrcseoen BL’, 464 
2-Tridecanone*. ..|Hendecyl methyl ketone. RT SA eee Ca eran scree fr 27.5 263760 O.87638 8 cucu tr yay: CCh v BL’, 769 
CHs(CH2)10COCHs 14510 
3-Tridecanone....|Ethyl decyl ketone. 198.35)pl 25 AOU DY Bil ramtons nesiltncselttea as i [fl Gata epi Goce c. 5 Bl, 371 
CHs(CH2)sCOCH2CHs 
7-Tridecanone*.. .|Dihexyl ketone. Enanthone. |198.35/lf (al) 29.7 261780 OLB25M Ge saree aren viv chl v BL, 769 
CHas(CHe2)sCO(CH2)sCHa lig v 
1-Tridecene*..... Tridecylene. NSA 580) rcicuen aecssevss Svar —13 232.8760 0.7658; PASSO = ete veneers malice all acinar a BL, 98 
CHs(CH2)10CH:CH2 (—23) | 1040 i 
Tridecylene...... see Tridecene 
2-Tridecyne...... Hg (ChE CS OC Ha ors 5 ona) ae MOONS 2 lors s cheete seas eaters 30 18415 0.80167 ae ae 6-FigSvcical to tel ecace coll etraaca| ae al cae econo | Caeere ete 
Triethanolamine. see Amine, triethyl, 
2,2/2’-trihydroxy- 
Triethylene glycol| HOCH2CH20CH2CH:OCH:CH20H jhyg = 5 276760 1.1274" 1.457815 | 2 | o | 6 .|tos BP, 521 
150.18 1654 peth i 
—,3-aminopropyl |HOCH2CH:OCH2CH20CH2CH20CH2CH2CH2N Hz —50 18410 1.068255, (1.466829. 001 II cos|lls. | Srscl| ee ree sete eel aera 
ether 207.27 |glassy 
—,diacetate....... CH3:CO2CH»CH:OCH2CH20CH2CH202CCHs —s........ ss SOO dete Hishienawe lute cetence Pah Ms (i pat ge ee We eee B2, 141 
PAYER ASS Rey Clos fae oan 
—,monobuty] ether |HOCH2CH20CH2CH:0CH:CH20(CH2)sCHs —s.....-. . - - 274-897 |0.98903 |1.438920 | « | y MeOH vo |ecce feces 
BOG 26ROS nc oer CCh v 
Triethylene- HeNCHo(CH2NHCH2)2>CH2NH2 wee eee ee eee 12 2OG=- sites llistrticactes| eee cree sil s acs B42, 695 
tetramine 146.24 15720 
Triglycine........ N(N-Glycylglycyl glycine. 189.17 nd (w-al) DAG sg Miers etas cleats ea cates BP be yd, [heared ettuesalageseceaeee B42, 806 
H:NCH2CONHCH2CON HCH2CO2H 
—,N-phthalyl-...| a 319.28'nd (al) ee es aaa eared AA |e EERE OM, ep tee val vr] i chli B212, 358 
4 peth i 
Cex ae 
I 
fo) 
Trigonelline...... see 3-Pyridinecarboxylic 
acid, 1-methyl- 
Triisovalerin..... see Glycerol, tri(3-methyl- 
butyrate) 
Trilaurin......... see Glycerol, tridodecanoate 
Trimellitic acid... see 1,2,4-Benzenetricar- 
boxylic acid* 
Trimesic acid... . see 1,3,5-Benzenetricar- 
boxylic acid* 
Trimesitic acid... |see 2,4,6-Pyridinetricar- 
boxylic acid 
Trimethadione.. . |3,5,5-Trimethyl-2,4- TEI 2 |e 2 eee a 46 782808 Pe Mae. od ecemeneen allen fallexealioeenlt ae Kes 6 se llnarn ote 
oxazolidinedione. pethi 
O==,_NCH3 
CH3s—|] ~ “=O 
fo) 
CH3 
Trimethylene see 1,3-Propanediol* 
glycol 
Trimethylen- see Azetidine 
imine 
Trimethyl- see Neurine 
ethenylammo- 
nium hydroxide 
Trimyristin...... see Glycerol, tritetra- 
decanoate 
Triolein.......... see Glycerol, tri(cis-9-octa- 
decenoate) 
Trional..........|see Butane, 2,2-bis(ethyl- 
sulfonyl) -* 








For explanations, symbols and abbreviations see beginning of table. 


C-585 


No. 


t741 


t749 


t750 


t751 
t752 
t753 


t754 


t757 


t758 







Name 





1,3,5-Trioxane 
1,3,5-Trioxane.... 


—,triimine 
—,2,4,6-tri- 
ethenyl- 
—,2,4,6-triiso- 
propyl- 
—,2,4,6-tri- 
propyl- 
—,2,4,6-tri- 
methyl- 
Tripalmitin 


Triphenylene..... 

Triphenyl- 
methane 

Triphosgene 


Tripropionin..... 
Trisiloxane, 


octamethyl- 


—,1,1,3,5,5-penta- 
methyl-1,3,5- 
triphenyl- 


Tristearin........ 


Trisulfide, diallyl 
— diethyl 
—,dimethyl, 
hexabromo- 
—,diphenyl, 2,2’- 
dinitro- 


1,3,5-Trithiane.. . 


—,2,4,6-tri- 
methyl-(a-form) 
—,—(B-form) 
—,—(y-form) 
—,2,4,6-tri- 
methyl-2,4,6- 
triphenyl- 
—,2,4,6-tri- 
phenyl-(low m.p.) 


—,—(high m.p.)... 


Trithioacetalde- 
hyde 
Trithiobenzalde- 
hyde 
Trithiocyanuric 
acid 
a-Tritisterol 


6-Tritisterol...... 


Tropacocaine 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 





see Cyamelide 
see Metacrolein 


see Paraisobutyraldehyde 





see Parabutyraldehyde 
see Paraldehyde 


see Glycerol, trihexa- 
decanoate 

see 9,10-Benzophenan- 
threne 

see Methane, triphenyl-* 


see Carbonic acid, bis(tri- 
chloromethyl) ester* 

see Glycerol, tripropanoate 

(CHs)sSiOSi(CHs)208i(CHa)s. 


see Glycerol, triocta- 
decanoate 
CH2:CHCH2SsCH2CH:CH:z.. . 
CHsCH283CH2CHs 
BrsCSsCBra 


xD 
see Methane, triphenyl-* 
i 
ee 
8s 8 
5443 
4 





S83 





6 


Trithioacetaldehyde. 
CeHi2Ss. See t749 
CeHiSs. See t749 
CoHwSs. See t749 
Trithioacetophenone. 
CuHuSs. See t749 


Trithiobenzaldehyde, 
Cu HisSa. See t749 


CuHisSs. See t749.......... 

see 1,3,5-Trithiane, 2,4,6- 
trimethyl- 

see 1,3,5-Trithiane, 2,4,6- 
triphenyl- 


see Cyanuric acid, thio- 


Benzoyl-y-tropeine. 





7 
| CHs—N —orc—¢_ SY 
5 x 


90.08 


236.54 


422.75 


178.34 
154.32 
599.67 


340.40 


138.26 


180.34 
180.34 


180.34 
408.68 


366.54 


. 866.54 


426.70 


426.70 


245.31 








CeHsSi(CHs)20Si(C Hs) (CeHs)OSi(CHs)2CeHs 


Crystalline A b 
form, color and ae ee Density np 
specific rotation 
rh nd 64 114.5759 UAT fst lr oka aesyeh 
46! sub 
PNM Tecchieer'en slots ca, — 80 153 0.8200 1.384820 
beer a! 1690.7 1.0227, |1.528020 
By rat tha EO Pate ATE EN [oo cher MRR INE D 112-2216 /|1.0845'5 |........ 
ie Oe Op) Se PiSeaasoasc 96-726 1.11429 /1.568913 
rh (eth) 125d QW Wilec areal precetet oni 
ye nd (al) 75-6) ~ Witsoe dee wall tye cuacccale te motes 
pr 216 BED oe) lidaeess 
mel 101 2A5-8 pice eee 
rh nd (ace) 125-6. 245-8 can wana cee eaye 
prxirer crates cleanse 81 100 a diginle aL SR Ee 
nd (al) ty FR, CORN sch, Cpe ea CRE es 
nd (bz-al) 167 i weal eertecciencsillc on weet 
(bz or RO iliracarcxerete eRaliy ater ctueta CHD Pewinete 
thiophene) 
nd (MeOH- ULB? TUG ee aravayerees| le ahiavey arene | aveveseverera de 
ace), {ap + 
54.3 (al) 
nd (MeOH) OF. WR rakcarene ousll wieeta stele mil emcee stars 
[a]p +49.2 (al) 
pl or tab 49 d 1.0426" |1.5080100 


























Solubility 

al |eth| ace! bz other 
solvents 

s|s s |CCl, CS2s 
peth i 

6 s |peth s 

s |jligs 

i | ee ee 

5/8 s |chl, peths 
CS: v 

6 -jos 6 
KOH s 

6] 6 8 

s | 8 v |chl v 
CS: 8 

s| 38 v |chl v 

Cs is (a -|ehl v 

s 

6 5 5 | s |MeOH 6 
chl s 
CS: s 

i | 5 | 8] i |chl, CS: 
MeOH i 

s .|peth s 
chl s 

8 

viv v |chl v 
peth v 
















Ref. 






B192, 392 


Bl, 441 
B1?, 1378 


B62, 308 


-|B19, 382 


B192, 399 


B192, 399 


B19, 398 


B19!, 808 


B192, 408 


B21, 23 








For explanations, symbols and abbreviations see beginning of table. 


C-586 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


























: Solubility 
Mol Crystalline b 
No. Name Synonyms and Formula ae form, color and ue i Density Ny Ref. 
* |specific rotation other 
w | al Jeth| ace} bz 
solvents 
aaa 4 e } —+—___|-. 4 
Tropacocaine 
t759 |—,hydrochloride. . . |CisHisNO2. HCl. See t758..... 281.78)|pr (al) 12) Cs | Oe at ceyiey ier Me erie cas Aaa ies Bish eatOa ies, AS Sa oe nis Pees B21, 39 
t760 |Tropane......... .|2,3-Dihydro-8-methylnor- 110}; 80-0 UR caer eee eens |e ae 163-9 0.925918 Pre GB Whe gcalllese leapend| bovartll Ragrgereaneicar? B202, 69 
tropidine. 
4 
| CHs—N > 
[eae ees See 
t761 |Tropeine, | cHs—N- >—or—F_Y DA SS eaters ay dinia\eleal sc ED). levaratey test ptviell ave/ousiees ene, lieaeateis tas s| s/s .|B212, 17 
benzoyl- SN 37(+4w) 
t763 |—,dihydrate....... CisHigNO2.2H20. See t761....|281.34|pl OS Oi ehocnoehauemdltna wen eimai sua: eye eeare te BOs 8 .|B212, 17 
— |Tropic acid....... see Propanoic acid, 3- 
hydroxy-2-phenyl- 
t764 |Tropine...... . |38-Tropanol. 141.21|hyg pl (eth) 63 Qa0i © Witmer tilanalt hin eon Ve || ava) 8 .|chl 8 B212, 17 
va 
| CH3—N >—OH 
SY 
— |Tropilidene..... .|see 1,3,5-Cycloheptatriene* 
t765 |Tropimic acid(d). . | ¢4;—N———cH2C02H 187.19|(w or dil al) ZOGAM  iiiieca axe werarstetall exesomcorerers| lao oaner ene slo: | a -jaai B22, 123 
no2c—\_) lalp + 14.8 sh 
t766 |—(dl). . |\CsHisNO«. See t765.......... 187.19|nd (dil al) DEL) | hevanstettane.s e1|'aareMecnnereitl| eats asters vi| é6]i jaa i B22, 124 
TLO RIAD) ob vicics wanotenaiad CsHisNOu. See t765.......... OED, (ROU EEE arlen sn ne eller ann dell arenes sh} 6] i Jaa i B22, 124 
t768 |Tropinone........ 3-Tropanone.. .|139.19]lo nd (peth) —‘|42 224-574 11.9872") |1.459810 |...|...] 8 .|oos v B212, 225 
113% 
cHr—N =o 
— |Tropolone........|see 2,4,6-Cycloheptatrien- 
l-one, 2-hydroxy- 
— |Tropone..........|see 2,4,6-Cycloheptatrien- 
l-one* 
t769 |Truxane.......... Diindene. 232.33) (peth) BIG) |essrs. cieteveeta|| Saoe wegtaroces te ave ohare vil v . {aa Vv E14, 417 
t770 |—,tetrapheny]l....|Dimer of triphenylallene. 536.72/If (bz-al) D1 OGMD _Vilcccrvntetneneell eeeen cyte oll Mit ara 6 s' Ichl v El4s, 
CeHs 494 
CeHs 
eate 
SY |I— 
CeHs 
Wee 
t771 |a-Truxilline...... Cocamine. 658:76iamor, falp <Oslea.-80))  Necdieees celles es ocalhess ne pee 6/viv .|chl v B22, 202 
pore peth i 
maa me = 
Cee: Sx—cr 
CH3CO2 
t772 |Tryptophan(D).. .|a-Amino-f-indolepropionic B02) |e Res cuca AY oy Seam (Ree Pees | Sr Pa RM OR ches] eRe ee arse Po foe ed Pye || Serer ces Ge C40, 
acid. 72442 
5. aaa 
a 
CUdStl—CD Diva mrrwiehesn= ae CuHi2N202. See t772........ 204.22|pl (50 % al) BUD USB — ali cceasteyverterazel| cxapecait tee al |sevatnuar ene ool ht el Siete al neesl po oenSbines B222, 470 
90 289 sh 
(264-6) 
UAE GI 6 Blears Mena CiEligNcOsn See tii canine eOsee|Leor pi (dilial), 280d) SUVs mc ullnemmmenreutiacimiemene Cee tal .|chl i B22?2, 466 
h 
lalp+6.1 e 
(aq NaOH, 
p=1)); 
[Jp —31.5 
(aq HCl, e=1) 
t775 |—,N-acetyl-(DL) |CisHuN20s. See t772........ 246.26|pl BO GaH7. 0 tl esxesvcore dear llctarstisetiteests|[latoumucntnsvelrs s|siv NaOH y_ |B222,469 
t776 |—,—(L) .........- CisHuN203. See t772........ 246.26|[a]p +25 EET he pete ten tes oA aoe oer Fiat AEH setel So allele oagooeders Am 66, 
350 
(95 % al, c=1) 
t777 |—,N-methyl-(DL)|CizHuN202. See t772........ 218.25|nd DIG Te ln Rear ele Bich Bird (eee oe eee oer 6 | 8 .|J1938, 
(297d) 1910 
t778 |—,—-(L).......--. CirHuN2O2. See t772........ 218.25] [a}p +4.4 PIG Mea serctert cto! acne Ao pia ce oltocaoeeo By |) SA nate | pacha tee elifccmneaieteas ce J1938, 
1910 
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For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


























Spo See a a as 
Solubility 
Mol Crystalline a b 
No. Name Synonyms and Formula = ‘| form, color and ae se Density ip | ee] 
* |specific rotation eal allletemen (ibe other 
solvents 
ssl Le ee Sn 
Aaa aq 
Tuberculostearic acid 
— |Tuberculostearic |see Octadecanoic acid, 
acid 10-methyl-* 
t779 |Tuduranine...... OCH: 297.34\nd (eth) OR E25. WN ecsaea sical emer cee alter erriee aes o ecvey| store ete | ogeoall ores | OS Ve en | oe eee 
I la]p <0 
ne) 
else 
ax 
| 
H 
t780 |Turanose......... 342.31/pr (w-al) UBT | Ge ie a here cal are gs | 6 |...|...].../MeOH s4 |B31, 454 
0 20 
a lalp 
CH20H HC 
| | (mut) +27.2 
HO—C H—C—OH to +75.8 
YAN | ° 
Pe “7 O—c—H 
a H—C—OH H—C—OH 
° 
eee: ot 
CH CH20H 
t781 |Tyramine........ p(6-Aminoethyl) phenyl. 137.18/pr (bz or al), 164-5 ZO =RTE5.  Wievs cheese dual leraira es ravare 6's lee alas 8 to C29, 47 
h 
no—€_Y—cmscranne Bae? cd sg 
t782 |Tyrosine(D)..... 2-Amino-3 (4-hydroxy- 181.19}, 52 SO SE).  Meogerrd stare le aie cl. cee oh |...]...]...]...{dil HCl s |B14?,365 
, lelp +10.3 
pheny])-propanoic acid*. 
Ae (IN HCI, 
no—€_Y—cnscw (wuz) conn = 
5 6 
¢783 |—(DL)........... CeoHuNOs. See t782........../181.19}nd SL6-20d "Wis Wi areeaie: sete ailis tac soe re on le oe aa eae) eee Se B14, 379 
5h 
USE| — (Li) ato aee tei | Op NOs Geet S2.nhi cee... 181.19}nd (w) SA2—4dy subs Oe) Wiehachey linc e scree 8 I a |B ae) es Perera Pe CEST 
{a]p — 10.6 
CN HCl, 
c=4) 
t785 |—,amide(L)....... CoHi2N202. See t782......... 180.23|pl or pr (al) 1 Hos, in| (rae eee ley Pee el EE 5 oa s|v|...|...|...|/MeOHv |B14,612 
lalp +19.5 
(w) 
t786 |—,ethyl ester(L)...|CuHisNOs. See t782......... 209.25|pr (AcOEt) LOE=O" (Ri ERS. AROM o cies she ceclo « | s | 6]...)v4|MeOH v_ |B142,372 
20 AcOEt s 
la]p +20.4 aie 
(MeOH) 
t787 |—,methy]l ester... . |CioHisNOs. See t782......... 195.12/pr (AcOEt) Se nn Ce ee! See ne ee noe | s | 6!]...] 6 |MeOHv |B142,372 
2 2 AcOEt s 
[a]p +25.75 Ae 
(MeOH) 
t788 |—,3-bromo-(L)...|CoHioBrNOs. See t782....... 260.10)(w+1), ABO > | hr ASiaraveceiere| Cian ae el MRE oN ty acess (care (ened (Sirucs (oreteresea B142, 383 
nd (w+2) vs 
t789 |—,3,5-dibromo- |CsH»BriNOs. See t782....... 339.01|[a]p —5.5 DE Hvac ais ow kt camera otters | ie eee ey) 6] i |...]...Jac,alks |B143,377 
h 
om (1N HCl, : 
c=5) 
— |—diiodo-........ see lodogorgoic acid 
t790 |—,N-methyl-.... . Andirine. Surinamine. 195.21}nd, [ap +19.8 BOO 9 | Witmenukire re Cee 6] i | i |...].../NH.OH v |B14, 665 
CioHisNOs. See t782 (dil al) (246) 















































For explanations, symbols and abbreviations see beginning of table. 
C-588 


No. 


_—> OR yt tt“ 


ul 


u3 
u4 
u4t 
ud 
u6 
u7 
u7l 
u8 
u9 
uld 


ull 
ul2 


ul3 
ul4 
ul5 


Name 


Umbellatine 
Umbellatine...... 


Umbbellic acid... . 


Umbelliferone.... 
Undecane*....... 
Undecanoic acid*. 
Undecanol* 


Undecenoic acid* 
Undecyl alcohol. . 
Undecylic acid. . . 


—,5-amino- 


—,5,6-dihydro-... 


—,5,6-dihydro-5- 
methyl- 
—,5-hydroxy-..... 
—,l-methyl- 
—,3-methyl- 
—,5-methyl-..... 
—,6-methyl- 


—,6-methyl-2- 
thio- 

—,6-methyl-4- 
thio- 

—,6-propyl-2- 
thio- 


6-Uracilcarboxylic 
acid 


—,monohydrate... . 


Wirgammale cc. octeaies 2 


—,nitrate* 


—,oxalate 
—,l-acetyl-....... 


—,l-acetyl-3- 

methyl- 
—,l-acetyl-2- 
thio- 





PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Crystalline Solubility 


Synonyms and Formula 


Cet aING his civshavie wie<ipcavon és 

see Cinnamic acid, 2,4- 
dihydroxy- 

see Coumarin, 7-hydroxy- 

see Hendecane* 

see Hendecanoic acid* 

see Hendecanol* 

see Hendecanone* 

see Hendecenoic acid 

see 1-Hendecanol* 

see Hendecanoic acid 

see Hendecyne* 





CaHsN202. See u2........... 
Hydrouracil. 8-Lactylurea. 

CaHeN2O2. See u2 
Dihydrothymine. 

CsHsN2O2. See u2 
Isobarbituric acid. 

CsHsN20s. See u2 
CsHsN202. See u2 
CsHeN2O2. See u2 
Thymine. CsHeN2O2. See u2. . 
CsHeN2O2. See u2 


CsHeN2OS. See u2 


CsHeN2OS. See u2 


CsHaNsOu. See u2 
C7HiN208. See u2 


CsHiN20S. See u2 
CsHaN20S. See u2 
Orotic acid. 


oO 
un_Z 


o—= NH 


CcO2H 
CsH4N20..H20. See ul5...... 


see Barbituric acid, 5- 
amino- 
Sodium salt of fluorescein. 


Nao 
see Diurea 


Carbamide. Carbonyl 
diamide. H2NCONH2 


H2NCON H2.HNOs 


2(H2NCOH2).HO2CCO2H... . 
CHsCONHCONH:2........-. 


CHsCONHCONHCHa....... 


N(Thiocarbamyl)acetamide. 





CHsCONHCSN Hz 





Mol. 


form, color and 
wt. 


415.39]ye nd 


112.09|nd (w) 


127.11)nd (w) 


114.10|nd (w) 


128.13} (w or al) 


128.09|pr (w) 
126.12 
126.12 
126.12 
126.12 


pr 
pr (al), nd (w) 
nd (al), pl (w) 
oct, pr or nd 
(w or al) 
142.19|pl (w) 


142.19|ye pr 


157.09 
170.23 


nd (al) 


pw 


128.15 
128.15 
156.10 


pr (w or al) 
yesh nd (w) 
pr (w+1) 


174.11|pr (w) 


376.29|ye pw 


60.06) tetr 


123.07|mel If 


210.15 
102.09 


mcl (w+1) 
nd (al) 
116.12)tcl (w, al or 
AcOEt) 


118.16|pr (w*) 





specific rotation 














‘De b.p. 
is as Density np a a a 50 a ge aaa | Ref. 
other 
w | al |eth|ace| bz 
solvents 
=| ia aes sl pe 
0G=f) le acxmenmrel Renn vena Pola teraacsrin, 5/8 6 AOD Be pee®, 1 AE Et 
gh 
BOSLN I Eilers coceererll Mrcmemnetiec | areas acres SN, ..|dil NHas |B242, 168 
yh 
sO i, Aeaeltlt Aaah taal Siete |e nae rat, fab eens eset alk’ s B242, 266 
oh ack s 
BO? oer ein chest carne allie sini vis MeOH s_ |B24?,140 
chl s 
BEB a a] Nae cae a] | eee eee | ed a eh | Sle alls aes | See eels ea B24!, 306 
GOO Nice che anh camara fomueromia es alk s B24, 408 
Ram ke atena vaca aif as enuale a Qilais a disagese viv 5 We ere, earn B242, 170 
EDF iD eal b5.cnocre OREN (tonne Renae once tea iC I CS melee e (OD LE B242,170 
226 SUD.” PD ll demaveneralth en ey. tere 6) 6) 6 allie teeters cat SOS: 
Br O= SOW sarahaschiro eRe tence al come saan s |s*! 6 .|NH3 v B242, 182 
GOST | Besant esl luabeoot eee are toe ins 6 |MeOH 5 |B242,183 
gh 
a=250) «(a Reet ek eae) Ae Bill “geil laa 8 5 | eee eae ae B24, 352 
ORD) Werchssepeustarovnd|eccranerees case |isvanParacadeca O) [PSP alteme aaagalaree vermis B24, 171 
ZGT GO Mie eterore tetera talloreraic. siaynra’ eurizestecaites 56| 6] 6 PRES = AN ears 
E> 2 BO Os aoe etaralareteretnateen | ania tetera re 56 | 6 anh HFs_ |B242,171 
S2ed | Wipers colietieaetbeeiceeets Fil Di al [eect ice feet IChacsssieniccestoarges B24, 323 
SAT ye wil Sects ash tert |g a Neca lista eee 6 os i B252, 249 
ALDI he de a stein cP acace, wie ,ancllevaess aia tars 6 .Josi B252, 249 
gh 
Weekes ieupees<oisi|ivieiahacst ats. ats. [tetapaca watt eollore Saracens s|s .|glycerol s |B192, 252 
dil ace s 
132.7 d 1.32) © |1.484 viv chl i B32, 35 
(1.602) MeOH v 
abs als 
VE2diy YW) 'lsrcreeecperor 163 yl serene CHL Hp | a i |chli B32, 45 
vi HNOs: 6 
Od ARS eer IS S5SDie lb oretatsiicers Je flac lal ie-taed brace toner (oko eeooreioc B32, 48 
216-7 180-0000 Ha fncveae ontitats 6} 8s] 6 . |B32, 49 
sub sh 
180 Cie Lelie dl haiic se Masmenen Ci (eee | Maio pallens so one orvoots B42, 568 
yh 
UG Ziad mw | lfsrrietolertnetdl Ontsesi ack isomonneree 6)/s | 6 .|dil NaOH s8/B32, 131 
gh 





























all Eee See Ee ee Ee ee Ee ee 


For explanations, symbols and abbreviations see beginning of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 





No. 


a 


u29 


u30 
u3l 


u32 
u33 


u33t 


u33? 


u34 


u35 


u36 


u37 


u38s 


u39 


u40 


u4l 


u42 
u43 


u44 
u45 


u48 


u49 


u50 





Name 


Urea 

—,S-acetyl-2- 
thio-, hydro- 
chloride 


—,l-allyl-........ 


—,l-allyl-3- 
phenyl- 


—,l-allyl-2-thio- 


—,1(4-aminoben- 


zenesulfonyl)-* 


—,1(4-aminino- 
benzene- 


sulfonyl) 2-thio- 


—,l-benzoyl-..... 


—,1-benzoyl-2- 
thio- 


—,l-benzyl-...... 


—,l-benzyl-2- 
thio- 
—,1,3-bis(2- 


ethoxypheny]l)-* 


—,1,3-bis(4- 
ethoxyphenyl)- 
—,1,3-bis(2,4- 


dinitrophenyl)-* 


—,1,3-bis- 
(hydroxy- 
methyl)-* 

—,1,3-bis(1- 
hydroxy-2,2,2- 


trichloroethyl)-* 


—,1(2-bromo-2- 
ethyl- 
butanoyl)-* 

—,1(2-bromo-3- 
methyl- 
butanoyl)-* 

—,1(2-bromo- 
phenyl)-* 

—,1(3-bromo- 
phenyl)-* 

—,1(4-bromo- 
phenyl)-* 


—,l-butyl-*...... 
—,l-sec-butyl-.... 


—,l-tert-butyl-.... 


—,l-butyl-3- 


phenyl-2-thio-* 


—,1(2-chloro- 
phenyl) -* 

—,3(4-chloro- 
phenyl)-1,1- 
dimethyl-* 

—,1(2-chloro- 


phenyl) 2-thio-* 


—,1(4-chloro- 


phenyl) 2-thio-* 
—,1,3-diacetyl-... 


—,1,1-diethyl-*... 


—,1,3-diethyl-*... 


—,1,3-diethyl- 
1,3-diphenyl-* 
—,1,3-diethyl- 


1,3-diphenyl-2- 


thio-* 





Synonyms and Formula 


HeNC(:NH)SCOCH3. HCl 154.62 
He:NCONHCH2CH:CH2..... 100.12 
CsHsNHCONHCH:2CH:CHz. . |176.22 
H2NCSNHCH2CH:CHz...... 116.19 
1-Sulfanylurea. Sulfacarba- [215.23 
mide. 
H2N— —802NHCONH2 
1-Sulfamylthiourea. Sulfa- 231.30 
thiourea. 
n—€_Y—somnesni 
HaNCONHCOC#Hs......... 164.16 
HeNCSNHCOCosHs.......... 180.22 
HeNCONHCH2CeHs......... 150.18 
HeNCSNHCH2CeHs......... 166.24 
CivHaN2Os. See u71......... 316.36 
CivHo0N2O3. See u71......... 316.36 
CisHsNeOo. See u71..........|892.24 
N,N'-Dimethylolurea. 120.12 


HOCH2NHCONHCH:20H 


Dichloralurea. EH2. Crag 
herbicide. 


ClsCCHOHNHCONHCHOHCCls 


Adalin. Carbromal. Uradal. [237.11 
HeNCONHCOCBr(C2Hs)2 
Bromoisovalum. Bromural. * |223.08 


Pivadorm. 
He2NCONHCOCHBrCH(CHs3)2 


C7H7BrN20. See ul09........ 215.07 
C7H7BrN20. See ul09........ 215.07 
C7H7BrN:20. See ul09........ 215.07 
HezNCONH(CHz2)sCHs....... 116.16 
HzNCONHCH2CH(CHsa)2... . |116.16 
HezNCONHC(CHs)s......... 116.16 
CeHsNHCSNH(CHz2)sCHsa... . |208.32 
C7H7C1N20. See ul09........ 170.60 
CMU Weedkiller (Du Pont). |198.66 
al—¢_Y—nucon(cus)s 

CrH7CIN2S. See ull2........ 186.67 
CrHiCIN2S. See ull2........ 186.67 


CHsCONHCONHCOCHs.... 
H2NCON (CoHo)2.........05 
CHsCHz2NHCONHCH2CHs. . 
CeHsN (C2Hs) CON (C2Hs) CoHs 


CoHsN (C2Hs)CSN (C2H5)CoHs 





Mol. 


354.85 


144.13 


116.16 


116.16 


268.36 


284.43 

















Ref. 


. |B32, 133 


B42, 664 
B12, 350 


B4, 212 


Am 64, 
1682 


Am 68, 
761 


B92, 172 


.|B92, 173 


B122, 563 


. |B122, 564 


B132, 179 
B132, 254 
B122, 410 


B32, 49 


B32, 51 


B12, 632 
B12, 634 
B11, 351 


B42, 634 
B4, 160 


B4!, 377 
B122, 226 


B12, 60 


.|B122, 318 


B122, 329 
B32, 50 

B42, 611 
B42, 608 


B122, 238 


Solubilit; 
Crystalline A b cae uf 
form, color and ee Hee Density np deal ane Gad HT 
specific rotation & C other 
Pp w | al |eth|ace| bz Beats 
=I) = EG LESS] RT el Ie ns lies 
pl MOOR I Sexcinceesa| Pee omens erences vi 6 
nd (al) Bie AEs be eeshatotealbaereratmevcaten onetolare tone o}o}] 6 .|cbl, CS2 6 
nd (bz) PVSEB Na cveve Sethe olin] eer ated ae eee a 56} 8 Billlgompkieeanels 
mel or rh esr el eeercigns olor 1.21950 Sea s* \"s | 6 1 Mina eae 
Male ata piec Sen 143-7 SUD-B20) arse case: |aho oe teneeus ROME SE Peaicietslelaerst 
(158- 
60d) 
pw, la pl (w) T8232 «BIKE Seb cores onl onare eee + | | Rapibet |PSS eS PS |p| ue ee eh Ge 
(200d) 
flakes PAA UW stte cis salen ee cas Palesarateraine rie Pee, Sake Ieee eae 
pr (dil al) HGO=TO)0 es qarn an we ataltaeieee ace 6] s]i 
nd (al) 147.5 Gs FOO, Wianaeece es levetener stake Bal nell Be hai Olio ae sears 
pr (w) LOA 6.5 ens tetetesecliiers aiacce cuca | ane aster isles 
pr (dil al) (E71 Yea 1) Oe ene, Epis Src | KERR BP cseiacsel| tere iatthabsin weve 
nd (aa), pr PP 55 ie || READ ra se CFO eed acters Sic i | s* -jaa s* 
(abs al) 
Mior:-pri(al)cndi|204 NE ee ethan, ells: a score seiciel | ongtalo cetaters Ds Ole Mieot| eee arerieeon ae 
(con HNOs) 
pr (abs al), pl |137-8 260 Uk eles cnc te saeont 56 | sh MeOH s 
(w-al) 
Ries Winer eeapeneelet re 191d s aemustas ene Seseie Seok e ei dale ee ree bed Stfararealed 
(dil al) 1 Wy Zo | RRR ones! [Oieere serra (CMe a ne 5 O Ralie ese ce 
sh 
nd or lf (to) 151 SO os Pan cn sis tc eis 6|s|}v|s]s jalkv, chls 
(160) vh | vA lig i 
nd (al) ZOZ NG ca wis Maat. s.ctnie ailetere blarson & i |s 6 |chl 6 
ind (ape al-eth= ltd gk ale pallaaes » eu clldawe ws os Bi ls cc) ew |e oc lORe 
lig) 
nd (bz) ca. 220 oa DBO, fess eal aeosane dS) vr v Vv jaa v 
(d 296) lig 6 
ta (wr) mdi (be); [GCSE Be a raxtere llecnmen s Sreeilcrreniolne aa Ne cy (deed (ed (ican bs SA os cee ae 
Masa Tormey ANE fe cccascarersiltersteceovetnisan | etaroustaunis Miers erasers 4 Bhan all ace SARE AW alsie 
20 169-70 
itp at (dl form) 
(al, c=1.5), 166 
+27.6 (chl, form (d) 
c=0.3) 
Garon ail al) TAS CESS) Altar. ciate «eleven enearerheiare sieat é}v Salle Sekervmrrer 
pr BOGEHS) Was vee eae enaneatne lace Parle s |CChs 
pr (w) MOD a asrevavfarages eomtliare orayelevel santos rerceae Bo Va Sal Wail) -Sulllssretb arate 
gy-wh UF OL Oil sass vides Koad wee lon Re wie 148 Plessis reece’ 
nd PAGHOB > alia cro crateiarelfiavevers fate aa mvavaeege® Vv 8 
pl or nd (al) BUS) OU Mikaswsenchvae om ontells gctelaetedt BP alinca sil si ei aill Bind or sacs raters 
nd (al, 50% aa)}144—-5 RUDI). Mascacieusttlle veer OT]. AO utiere vel lites ia ced evetateiecone heat 
179-80 
pi tabs eth mai 9 Uicrd.donglue ote cesta. ceed vivis v jlig v 
(eth) 
ta (lig), dlq nd |112 263 1.0415 1.461689 HT PRUs lisse | eee 
(al) 
(al or w) FED! RAI cre Reus, HINT eke ne eel amen DOO Raa hee] cree eric | -atocAn es 4 
pl (lig); pr (al OAe.B 7 [Ac ee te TE Ere [Re e'| ote ral LD 
































B12, 624 





i i a le) ee SD eee ee 
For explanations, symbols and abbreviations see beginning of table. 


C-590 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
a a a Aa ea a Ea eel i am 











Mol, |, Ct¥stalline e Solubility 
No. Name Synonyms and Formula , | form, color and see ve Density ny T Ref. 
ee: specific rotation ¢ c other 
w | al Jeth|ace] bz 
| solvents 
4 + aa 
Urea 
u59 |—,1,3-diethyl-2- |CHsCH»NHCSNHCH:2CHsa.. ./132.23]...........008 raids d Micoteaeienrsvevcalll iid! eh] RIA ites [leosnatdestesteess bette ne | 4 LO! 
thio-* 
u60 |—,1,1-dimethyl-*.|NH»CON(CHs)2............ 88.11/mel pr (al or ES2 9 ‘evetertacty 3:3 1.255 milerniwsosieae.9i((i Me || (Bi) Le legen ltomey ad eiecetetatatenen| easy cd 3 
chl) 
u61 |—,1,3-dimethyl-*. CHsNHCONHCHs.......... 88.11|/rh bipym (chl- |107 268-70 1.142 ha: gah acrvas Ve ||| Me sl uke dl ste, «|| ght Poe eearreRaee |e eee OS. 
eth) 
u62 |—,1,3-dimethyl- |CsHsN(CHs)CON(CHas)CeHs |240.31\|pl (al) 121 BOGOF Mee Wate rw iesetsl| Ceontutianress Pea sani Wie is eee 8 ae ira py ese B122, 236 
1,3-diphenyl-* 
u64 |—,1,3-dimethyl- |CHsNHCSNHCHs.......... 104.17 }dlq pl 60-2 ten ener Mert rats il einhees! dvi vi|vj|é|vi 6 |chly B42, 573 
2-thio-* (51.5) C8, 
peth i 
u65 |—,1,1-di(2- H:NCON(CwH9)>. fermen es lOLesoe iO (aL), DOZ= 5 Oe Wenetue eietaealleveroratatsnlte monn ss susae nO letersi ieeas| eC maleeyae B12, 
naphthyl)-* 1297 
u66 |—,1,3-di(1- CwHFNHCONHCwH> Bic aii tate 312.37|nd (PhNOsz, BOS ite oie Bele tea l|tsre G bhatt Cob sel loie alco la Ocal eased} B122, 692 
naphthyl)-* Py) PhNO: s 
u67 |—,1,3-di(2- CwH2NHCONHCuH? ...../812.37/nd (ace, BOM QI Plikecdh cr cholo kaeeclessll rete cca ...| & | 6 |...] 6 |PhNOs 64 |B122, 733 
naphthyl)-* PhNOs, aa) 7-AmOH s 
u68 |—,1,3-di(1- CwH7NHCSNHCwH7....... 1828/44 indi (PhNOs), 1f/20705 bene rele ey ate cle cee tes ...| &] 6 |... 6 |to, PhNO2 |B122, 696 
naphthyl)2- (to) s* CS: 6 
thio-* 
u69 |—,1,3-di(2- GuHPNPCSNACwHs....<. 18284411 Gea, PANO.) [2080 [see ses docs eeeealenach ees ee ee B122, 723 
naphthyl) 2- (192-3) 
thio-* 
u70 |—,1,1-diphenyl-*.|H2NCON(CeHs)2........... .|212.25]/ta 189 d L2G! w willy Jecarteagts Si) SUB fixes} sc. hehe B12?, 241 
u71 |—,1,3-diphenyl-*. Carbanilide. 212.25|rh bipym, pr 237-7.5  |262760 S239) il eects As einer 2 lebka B122, 207 
Bano! 208 (al) 
4’ —NHCONH— 4 
5’ 66’ 6 5 
u72 |—,1,3-diphenyl-1-| N-Methylcarbanilide. 226.28/nd (al), 106 DOS 5200-5 yh at ws eoemell oameuate cians 8) 8 | vi lanl... lehls B12!, 251 
methyl-* CsHsNHCON(CHa2)CeHs (gasoline) bz-aa v 
u73 |—,1,3-diphenyl- |S-Methyl-N,N’- 242.35|nd (al) HOO=LO! =| Wire crete vanile ate septic wupieecar are calls ana: |i S| easter feted er eal eet reese ee B122, 248 
S-methyl-2- diphenylisothiourea. 
thio- CeHsN :C(SCHs) NHCeHs 
u74 |—,1,1-diphenyl-2-|Hz2NCSN(CeHs)2............ 228.32\|pr (al) RIOD Wiknperc at eetelien ee eorrllanee ces ance AWE &3t, feeeedl cman sitters es ustanevarstaiesans B122, 242 
thio-* 
u75 |—,1,3-diphenyl-2- CeHsNHCSNHCeHs........ ./228.32\If (al) Hoke) rl yeweractsra clea Sree tretell oar ease 6 lve ve lh welaeonley: B12?2, 227 
thio-* (189) olive oil v 
u76 |-—,1,1-dipropyl-2- |Hz2NCSN(CH2CH2CHa)2..... NGOSZBIR Se actos (Ode ib aisucrorebs ea. Wate Meccceps libs servnerar te eee flercai 64] nuabealaceeees| eae | eee eaanes oS B4, 144 
thio-* 
u77 |—,1,3-dipropyl-2- CHsCH2xCHzNHCSNHCH:2CH:2CHsz |If (w) Ae mad late cate a emer ere lle see Soi haere (ene tees peel lea. cctsas, Goren B4, 143 
thio-* 160.28 sh 
u78 |—,1,3-diiso- (CHa)2SHNHCSN HCH (CHa): nd (w*) ; OLS ercaeectuctal aeeoeicrcnea le voreaa OME erellte wes Wesereel| suelo eee | Ee Aarl oo 
propyl-2-thio-* 160.28 
u79 |—,1,3-di(2- CH3 CH3 256.37|nd (al, sub) 165-6 Digaa ee Me vie. sala neueted i |s*| 6 |...| s* |chls B122, 446 
tolyl)2-thio- Za ~ (sub) 
¢_S—nuesyn—¢_Y 
u80 |—,1,3-di(4- 256.37|rh bipym pr AT BECOL lle. esvepasstana toll fas.ccaret clbic wil Sn eanae oe Leip Of gia ecetesezancl| erasers cee B122, 514 
tolyl)2-thio- cn—€_)—vnesw—C_ ent 
u81 |—,1(3-ethoxy- — |CoHwN2O2. See ul09......... 180.21|nd VLF Te Hg) et enema at ok ast ladelBos]) Walessecar Jos PHs ZH 
phenyl)-* sh 
u82 |—,1(4-ethoxy- CoHiw2N202. See ul09........ .|180.21/If (dil al) L715, Ap 9H  isnteihe tate. 5] (st scat enanr ane 6/8 ]...|...]...;AcOEHt v |B132, 253 
phenyl)-* 
u83 |—,l-ethyl-*...... Hz2NCONHCH2CHs.......-. 88.11|nd (al-eth), (bz)/92.1—.4 eH: Le da Sanat aetna al eto io rier vj|vjf...]...| v* labs eth, i |B42, 607 
CS: i 
chl v 
u84 |—,l-ethyl-1- H2NCON(C2Hs)CoHs....... - 164.21|ta (peth) BQ ESB | lesen eamaraleckere achat | rt nauh see es Bile coll cxsallssahal|Meacalegeetamea nena ee cere 3 4 
phenyl-* 
u85 |—,l-ethyl-3- CesHsNHCONHCH:?2CHs.... .|164.21}nd (dil al) OO ME taco care ain (ican stares lac sate aatce etic HES a es cojliescecutl oa vell anv leitene tea ortend| ek acres oe (ES, 
phenyl-* 
u86 |—,1-ethyl-3- CsHsNHCSNHCH2CHs.....« LUA fle estunsaues giao, Sty EO ACY APE We alloresacareenGes al One verre oect| uatip ic eroncas OE yO Mecca a co BM lls crepe gp teotd| RO meee: ean 
phenyl-2-thio-* (102) 
u87 |—,1l-ethyl-2- H2NCSeNHCH:CH3........ 151.07)nd (al-peth) COR WAS yen) yak inle ete |e, Laceaal nies Foo NEA | SP all carci gre liece alll tics ere meantews|| Sacer OLO. 
seleno- 
u88 |—,l-ethylidene-2-|H2NCSN:CHCHs...........|102.16}(al) (Pee NOLO NK Meee Meal ase ae eye al oiookees Sin Pee Oa lt cOmheee end OO8E B31, 76 
thio-* gh 
u89 |—,1l-hydroxy-*. . .|Carbamide oxide. 76.06|nd (al”) 139-40 (oe Mel eta che eae ieee ERP ea Valls Oiler rll amtal | acetal aes tees arene B32, 78 
Hz.NCONHOH yh 
u90 |—,1 (hydroxy- Methylolurea. 90.08}pr (al) MG UF Es Ui Reece prcerncd ceYses [eh eesargeeme cent (atenct Octo. b vj|s*] i |...}.../MeOHs_ |B3!, 27 
methyl)-* H:NCONHCH:0H 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 

















, Solubility 
Mol. Cava m.p. b.p. . 
No. Name Synonyms and Formula = form, color and 2G °C Density np MMR. Ref. 
specific rotation Pellparilechlaceltbe other 
solvents 
+ (== oo 
Urea 
u91 |—,1(2-iodo-3- Todival. a-Iodoisovalerylurea, |270.07(|If (al) T80=L 6 Woe eee eerotareabers ove Hele. re eel B3!, 29 
methyl- H:NCON HCOCHICH(CHs)2z NaOH s 
butanoyl)* s' 
u92 |—,isobutyl-...... H2NCONHCH?2CH(CHa)2. ...|116.16|pr (w), nd (ace)}141 sw ww ee fe ee ee ee fee ee eee Sovelltsctpill Le) cO% ||) Ol lltemsxersaar ates B41, 376 
u93 |—,1(2-isopropyl- |HxNCONHCOCH(C3H7)CH2CH:CHzlnd (al) Key ae aU EI Porras: eee Ie mse al ere ecto rae) am a sre eed fe eee res B32, 53 
4-pentenoyl) -* 184.24 oh | vi 
u94 |—,1(4-methoxy- |CsHioN2O2. See ul09.........|166.18/pl (w) TORO)" Nloe.crae ees ome enel| cere Fal nN PN NA as ih Lee as 
phenyl)-* 
u95 |—,1-methyl-*....|;Hz2NCONHCHsg...........-. 74.08|rh pr (w or al) |102 Oo © |. Ubsyoe bate ecole Vaya |ek eet eiledel Omen B42, 567 
u95!/—,1(2-methyl-2- |tert-Amylurea. 130.19) mel (w") LUE ge) Alita lente leit acted oe cele ere (Jal (tony (Anis eel cet eos tones or) 
butyl)-* H2NCON HC(CHs)2C H2CHa (151) 
u96 |—,1(3-methyl- tsoamylurea. 18019 actinomorpoicu|(500 sn ll|c acces eerie eal serene Bla iil iesce tes ah os ore lee eee ee B4!, 383 
butyl)-* HezNCONHCH2CH2CH(CHs)2 
u97 |—,1-methyl-3(1- |CioH] NHCSNHCHs 216.31|pl (al) 195° sR ION, 28 Wea ee ner ta A ee ro a eed (are Mer scott B122, 696 
naphthyl)- 
2-thio-* 
u98 |—,1-methyl-1- H2NCON(NO)CHs3.........- M03.09|colorless to yesh|123-4d = |.........]....2--0)e-00-00 i|v{v{vJs |chls B41, 342 
nitroso-* pl (eth) vi 
u99 |—,l-methyl-3- /|CsHsNHCSNHCH3........./166.25]|ta, pl 1 O28 Wan || Ss renieen Ara eRe eR nas Meares er ee sect (epics ae oe B12?, 225 
phenyl-2-thio-* 
ul100 |—,S-methyl-2- 2-Methylthiopseudourea. 90.14/lf (ace) ZO = seated ee tesa ailtlicna ee onan 82 "SilsaGl) BMEEG) ao mee B32, 132 
thio- HeNC(:NH)SCHs 
u100!1)—,—,hydroiodide. . |S-Methylisothiouronium 218.07|pr Uefa” oe tal Pee yayeecetevarctites & ater ay-al orem eenet rally Seals coe torte anced ee eee eae B3, 192 
iodide. 
HeNC(:NH)SCHs3. HI 
u1002/—,—,nitrate....... S-Methylthiouronium nitrate.) 153.17|(HNOs) 109-10 OE aA) SNe art eee s | v|-..|...].../MeOH v_ |B3!, 78 
- HeaNC(:NH)SCH3.HNOs HNO: s* 
ul01 |—,—,sulfate....... S-Methylisothiouronium 278.39|nd (al or w) 7.0, ea ees YO | (a ea aa ose ASR Sal cules sere ees B32, 132 
sulfate. | st | sh 
2{H2NC(:NH)SCHs3]. H2SO4 
u102 |—,1-methyl-2- EGNCSNHC Hs. ns ies wes 90.14|pr 19) Weesacreiere NFR hcl 5 Waa) Ht leg fas PR eR (tS Er) 
thio-* 
ul03 |—,1(1-naphthyl)-*|H»NCONHCwH7..........- 186.22|nd (al) PG een ROR ee Set cee sive | (AP (ees teatro oe ae Bl2, 
1238 
u104 |—,1(2-naphthyl)-*/H»NCONHCwH8.......... .[186.22/nd (al) Oe = CM SSP cas 7h | pages | (Erma ale rH) 169 Wea, PES Rte) ok B12, 
1292 
u105 |—,1(1-naphthyl)- |CeHsNHCSNHCwH7....... .|278.38)lf NO2E8s. 2 ec osces- crs saa sed| ae i a erste ee, B12, 500 
3-phenyl- 
2-thio-* 
ul06 |—,1(1-naphthyl)- |H»NCSNHCwH7.......... .|202.27|pr (al) LOSE lhe he eral areca tlleceercere | Me Nee PAR | g ae C42, 
2-thio-* 4560 
ul07 |—,1(2-naphthyl)- HeNCSNHCwH8. ied o) sian iahara-eileecadel Lea (al), RS A | Pee eh (ese a a) [5 ee EES (it: nth [ORD eas, (oer fe B122, 723 
2-thio-* 
u108 |—,1-nitro-*...... Hz2NCONHNOz:.............|105.06}pl (al-peth) LBS:4=-Sd tex: Nevers cpainiacee Jee 6/vjvifiv] 6 |peth 6 B32, 99 
d* chl 6 
— |—,l-oxalyl-....... see Parabanic acid 
ul09 |—,1(2-phenoxy- |Hz:NCONHCH:2CH20CeHs. . .|180.21/nd (w+?), iLO | een, Re Real ere BP ts «sila sist ee niece Seo One 
ethyl)-* (50 % al) 
ull0 |—,l-phenyl-...... 2 3 136.15}mel (w, al) 147 pS (TE Mm | Pe Oo ere) | eee ee 6] s/s ]...].../AcOEts |B12?,204 
H2NCONH— é ‘ 4 (d) sh 
65 
ulll |—,1(phenyl- Phenylcarbamide. 178.19] (al) PO Whcrekenyocoeera allimmaten ereeee arate Le-8. 00s tap ist et REMAP ised eve sails oval eonce reaeoarave ell eceieaere trek 
acetyl)- HeNCONHCOCH2C6Hs 
ull2 |—,1-phenyl-2- Phenylthiocarbamide. WE2 22m (ws peal) Whos, ale atraeswantlccm ents cin aes meet 6] s]...]...].../NaOH s |B12?,225 
thio-* ae sh 
HaNcsNH—C 4 
6 5 
ul12!|—,S-phenyl-2- S-Phenylisothiourea. 152.22|nd (bz) 96-7d sibiaksdrecetacccilin acantrpeensr ecarellaxrotielfreseus Ae oate' lio Reexeuerorase score B6!, 146 
thio-* CoHsSC(:N H)N He 
ull3 |—,1-propyl-*..... HeaNCONHCHeCH2CHs. ... .|102.14}pr (al) LOZ Wetter, ctr Gast aharerondhe Soren Oil Kal sey a iegetroyl assavrsl| euaaocedexnce 9a! eee 
ull4 |—,2-seleno-...... Selenourea. H2NCSeNH2..... 123.02|pr or nd (w) BOG: < . Ulewton cate aaie na cateated iteeiree s | 6 }...]...]-..jabsals* |B3!, 87 
(213d) vh| gh 
— |—,l(sulfonamyl- |sce Benzenesulfonic acid, 
phenyl)-* ureido-, amide 
ull15 |—,1,1,3,3-tetra-  |(C2Hs)2NCON(C2Hs5)2....... LZR AR ex ok avssteh versie alinrel Mes se tsTa raat BLO=6° niet simile dealers Fecal eueiel| erase AU OMG a |Ebase OUeL 
ethyl-* ° 
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Synonyms and Formula 


Mol. 


Crystalline 
form, color and 
specific rotation 


m.p. 


b.p. 
2G 


Density 


Ww 


Solubility 


eth 


ace 


bz 


other 
solvents 


Ref. 


a a a I er ee 





No. Name 
Urea 
ull6 |—,1,1,3,3-tetra- 
methyl-* 
ull7 |—,1,1,3,3-tetra- 
methyl-2-thio-* 
ul118 |—,1,1,3,3-tetra- 
phenyl-* 
ull9 |—,1,1,3,3-tetra- 
phenyl-2-thio-* 
u120 |—,2-thio-*....... 
ul21 |—,2-thio-1(2- 
tolyl)- 
ul22 |—,2-thio-1(3- 
tolyl- 
ul23 |\—,2-thio-1(4- 
tolyl- 
ul123!|—,2-thio-1,1,3- 
trimethyl-* 
ul24 |—,2-thio-1,1,3- 
triphenyl-* 
ul25 |—,1(2-tolyl)-..... 
ul126 |—,1(3-tolyl)-..... 
ul27 |—,1(4-tolyl)-..... 
ul28 |—,1,1,3-tri- 
methyl-* 
ul29 |1-Ureacarboxylic 
acid, ethy] ester* 
u130 |—,2-phenyl-, 
nitrile 
Sy) | Ue SAR Jaen 
—iUrethylan......-- 
ul31 |Uric acid......... 
ul32 |—,1l-methyl-..... 
u133 |—,3-methyl-..... 
ul34 |—,7-methyl-..... 
ul35 |Uridine.......... 
u136 |Uridylic acid..... 
— |Uritonic acid..... 








(CHs)2eNCON(CHa)z........- 
(CHs)2NCSN(CHs)2......... 
(CeHs)2NCON (CeHs)2....... 
(CeHs)2NCSN (CoeHs)2.......- 


Thiourea*, HxNCSN He 


CH3 


~ 


H3 


c 
vis 

ncsnn—(_ 

H2NCSNH—(¢ ‘)—CH3 


CHsNHCSN(CHs)2 


CeHsN HCSN (CeHs)2 


CH3 


S 
usvconn—(_ 


Allophanic acid ethyl] ester. 
H:NCONHCO:C2Hs 

1-Cyano-3-phenylurea. 
CesHsNHCONHCN 

see Carbamic acid, ethyl 
ester 

see Carbamic acid, methyl 
ester 

2,6,8(1,3,9) Purinetrione. 
2,6,8-Trihydroxypurine. 


CeHsNsOz. See u131 
CeHeNsOsz. See ul31 


CeHeNiOs. See ul31 


3(d)-Ribofuranosidouracil. 





o=— NH 


YA 
HOCH2—C—C—C— CBN, = »—=O 


Uridine-3-phosphoric acid. 


H 


| | 


o=> NH 


Wf 
HOCH: ——C —C = — CH N »=o 


| | 
OpO3H2 OH 
———— 





see 2,4-Pyridinedicarboxylic 
acid, 6-methyl- 


116.16 


132.23 


364.43 


380.51 


76.12 
166.25 


166.25 


166.25 


118,21 


304.42 


150.18 


150.18 


150.18 


102.14 


132.12 


161.16 


168.11 


182.14 
182.14 


182.14 
244.21 


324.19 





th (bz) 
nd (al) 


th (al) 
nd (dil al), (w) 


pr (al) 


pl (al) 
pr (bz-lig) 
nd (al) 


If (al) 


lf (w) 


nd (w), pl 
(w-aa) 

pr (eth) 

nd (w), (bz) 


nd 


nd 
pr (w+1) 


pl (w*) 
nd (aq al) 
[dlp +4 (w) 


pr (MeOH) 
[alp +10.5 





78 
183 
194.5-5.5 


180-2 
162 


110-1 


188-9 
87-8 
152 


190-1 


142 


181-2 
(187) 

75.5 

190 


125 


400 
>350 


370-80d 
164-5 


202d 





177.5786 
cor 
245 


cor 
232.574 








0.97215 


1.89 


1.610425 
(anh) 
1.63342 








vi 


Beye 


gi 


gh 


5h 


oh 


gh 


jh 


jh 
5h 


5h 


<o 


[bem | eae sel fee 


Ci oll olied aia. 





ig (Peto fe ceed aac 











.jalk s 


aq 
NazCOs s 
glycerol s 


NaOH s 
Py s 


.|MeOH s* 





B42, 574 


. |B42, 576 


B122, 242 
B122, 242 


B32, 128 


_|B122, 445 


B122, 470 


B122, 514 
B42, 576 
B12, 432 


B122, 444 


B122, 470 





B122, 511 


B41, 335 


. B32, 56 


B122, 210 


B262, 293 


B262, 299 
B262, 299 


B262, 299 


J1947, 
338 











For explanations, symbols and abbreviations see beginning of table. 
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a 


ul37 


ul138 


ul139 


ul40 


ul41 


ul44 


Name 


Urocanic acid 
Urocanic acid. ... 


Urochloralic acid. 


Uronium, 
S-methyl-2- 
thio-, inorganic 
salt 

Uropterin........ 

Urotropine....... 


Ursocholanic acid 
Ursodesoxycholic 
acid 


Ursolic acid 


Usnic acid(d)..... 


Blast ae. ten 






































For explanations, symbols and abbreviations see beginning of table. 
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- Solubility 
Mol Crystalline b 
Synonyms and Formula a "| form, color and fae me Density np | Ref. 
* |specifie rotation allletlneal tne other 
bs solvents 
Iminazolylacrylic acid. 138.13|pr (w+2) QS Ue(anh) |||; «fccscee tell wicca ne ee eer shi i} i | s* B252, 
Urocaninic acid. 218-24 25, 121 
N CH :CHCO2H (hyd) 
Uy 
N 
| 
H 
8,8,8-Trichloroethyl-D- S2b.28llevorotvatory maida?” [34k dete ciliekeae ede pemeee WoW i SO Miss cll toa teres tenet B31, 266 
glucuronide. 
x OH H 
Apia ee ce 
| OHH OH 
° 
see Urea, S-methyl-2-thio-, 
inorganic salt 
see Xanthopterin 
see Hexamethyl- 
enetetramine 
see Cholanic acid 
17(8) (1-Methyl-3-carboxy- 392.58)|pl (al) 203! § * We leeeaeraitiste tate nal tcratere avers Vill Ola ore ete ell bo bariae ae E14, 180 
propy])-etiocholane-3 (a) ,- 20) By 
7(8)-diol. lelp+ 
eae. 
| a 
HO— —OH 
Malol. Prunol. Urson. 456.72|pr (abs al), ZB5-8 go a se ateteealG ietarecituecah nays ote a Salo .|peth, CS: ij}B102, 202 
C20 HasOs. nd (dil al) oh MeOH 6 
lalp +67.5 a8 
(1N al KOH) 
Usninic acid. 344.32|/ye orh pr (ace) 1204 =—Sss J... «sw Jee ee eee ee Pe 5 JOR Bi. geo seme 
HO ta) 20 
CH3 | ee ||  cocus [elp +469 
Pane 16 4 509 
ee | y \ {alp + 
HO lr Ee ° (chl, c=0.7) 
COCHs 
.|CisHieO7. See ul43.......... SPN moor nino Se one 6 a CM | rete oe Soe: fo Sarees |e aorta i All lexe abl tars ae ooh cca koh aes cae B182, 241 
CisHisO7. See u143.......... 344.32 [a] — 480 12 TS 7 | (URN oes een) (hee s|s chl v B182, 241 
see 1,3-Benzenetri- 
carboxylic acid, 
5-methyl-* 
698.81 |pr [a]p —27 BESH—t0- “Ccnce. num aioe a alea ecieyacinit C) i i Py v El4, 233 
‘ee ) ) chl i 
oe to) oO 
Ou 
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No. Name Synonyms and Formula * | form, color and oot ah Density Tie Ref. 
we specific rotation Cc other 
w | al jeth|ace| bz 
solvents 
—T ———}- + + dE } ‘ela 
Vaccenic acid 
— |Vaccenic acid... .|see 11-Octadecenoic 
acid (trans)* 
vl |Vacciniin........ 6-Benzoyl-D-glucose. wea.2oramor (aqiace: |10d=6)  |ciarieaste sure ear n| sure cares s|s |i |s | 6 |pethi B31, 123 
+1w) chl 5 
H H H OHH H 2 
ceil, ak. lal} +48 (al) 
A ee 
oe OH OHH OH 
— |Valeraldehyde... .|see Pentanal* 
— |Valeric acid...... see Pentanoic acid* 
— |Valerolactone. ...|see Pentanoic acid, 
hydroxy-, lactone* 
— |Valeronitrile. .... see Pentanoic acid, nitrile 
— |Valerophenone.. .|see 1-Pentanone, 
1-phenyl-* 
v2 |Valine(D)........ \l-a-Aminoisovaleric acid. 117.15|pl (aq al) WORT Wl lees Perey Rraetl | cetecraeetie| aamerer aes BS | scsal| asec atte oll eves] fetes ue aster otome B42, 852 
1-2-Amino-3-methyl- 2 
butanoie acid*. i Na ate 
(CHs)2CHCH(NH2)CO2H (20 % al) 
Ves) SU DUD) Ree Bisons 3 (CHs)2>CHCH(NH2)COzH... .|117.15}pl (al) 298d LOE Mees Aes: Laoain ba P|) ROW PCa fac Picea loeasee cca rie ke B42, 854 
v4 |—(L)............./d-a-Aminoisovaleric acid. 117.15|1f (w-al) Lor Wea |Eraee. Mies ches beaehe 1.230 eC a Net el ea Mera atari carumrtnsy otctocnn ee 
(CHs)2>CHCH(N H2)CO2H a}? -+22.9 
(20 % al, 
c=0.8) 
v5 |—,6-hydroxy-(dl) .|dl-2-Amino-3-hydroxy-3- 133.15|pl (al) DURE © Ne acrymerce lear tre Atrelline ccs te elt £65 | ual hia oe sauna te as B42, 942 
methylbutanoic acid. 
(CHs)2C(OH)CH(NH2)CO2H 
— |Valone........... see 1,3-Indandione, 
2(3-methylbutyl)- 
iV ae LOR 2 eek ol =i see 1-Buten-3-yne, 
2-methyl-* 
— |Vanillic acid..... see Benzoic acid, 
4-hydroxy-3-methoxy- 
— |Vanillyl alcohol. . | sce Toluene,a,4-dihydroxy- 
3-methoxy 
— |Vanillin.......... see Benzaldehyde, 
4-hydroxy-3-methoxy- 
v7 | Vasicine(dl)...... Peganine. CuHi2N:0. 188.22)nd (al) PE. Rl eecrseaet| isie.a cclpiana| He ein ceona 6|s]|6|s8 | 6 |chls B232, 342 
v8 |—(I)......--+- +05. GHiSHISY Os 205. onmscnaseanne COPE py (PIPL) 9) eeraaaaoulesmesacel sauce ees 5|s|6|...| 6 |chls B232, 342 
—62 (al, 
e=2.4) 
— |Veratraldehyde...|see Benzaldehyde, 2,4- 
dimethoxy- 
v9 |Veratramine..... 409.62|nd [a]—71 (chl)}......... S0G0=)  isdevmsloncene 2 03 BO Oe eel a peaR ea LUNG acacia 
10.5 dil alk i 
7 chl s 
AP ee. 
wepe 
Ce TaN 
HO 
YE NS 
HO 
— |Veratric acid..... see Benzoic acid, 
3,4-dimethoxy- 
vl10 |Veratridine....... 673.80|yesh amor 180° FP Wesacs@ucibeeecaes bol rugdrtiete WEB ttal BS al cancel peorchel| suatiell users rego keene | leper tens 
cH10 / [alo +8 
OH a 
cno—¢_)—cor(_ >< ¢_) 
— OH 
J i a 
HO O HO | OH 
OH 
vll|Veratrine........ Cevadine. (A mixture of 591.75|rh (+2 al) fal} DOG Ilevatesccr orcs tke vessel lexvuense coer Fie <toll WAC fel os ceil eceemlrmeeeces opiaintsesal oe 
meta alkaloids). Cs2HasNOo +12.5 (al) 
—|Veratrole......... see Benzene, 
1,2-dimethoxy-* 
— |Veratrophenone. .|sce Benzophenone, 
3,3’,4,4’-tetramethoxy- 
vl13 |Veratrosine...... CabONOr, sca cce neces 571.76|nd [a]p +53 NEE: ae MN | AES, Sree ete erate lect Rr rere HSM acreal desarelll e-abelltes a.ell Reseeocs bam eraeel needa erst im 
(al-chl) 









































For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline os bi Solubility 
No. Name Synonyms and Formula er. "| form, color and on a Density rn —-————_,—_,——, Re. 
specific rotation other 
w | al |eth|ace| bz 
solvents 
Se a a a + = _ SS SSS ———- —— = 
Verbenone 
vl4 |Verbenone,(d). . . . |d-4-Piperone. 150.22 fa} +250 Racha OnenG 227-8 0.97829 |1.499318 | s .|008 8 B7, 104 
| 10016 
yas 
0 
SIAN 
to) 
VLBI —=(L) ite cstsre iitowics| CIOMMOs SCC VAs | ee citeiaas 150.22) [a] — 144 6.5 227-87  |0.982% |1.4994 |...| 5 |...|...] 8 .|E12A, 
10016 515 
—|Vernine.......... see Guanosine 
—|Veronal.......... see Barbituric acid, 
5,5-diethyl- 
— |Vetivazulene..... see Azulene, 2,4-dimethyl- 
2-isopropyl- 
v16 |a-Vetivone....... a-Vetiverone. 218.34) (pentane) 51.0-1.5 |144.0-4.52|1.0035; |1.537020 .|E12A, 
= [a]p +238.2 436 
= =o (al, e=6.9) 
NAN 
ia 
v17 |g-Vetivone....... B-Vetiverone. 218.34| (pentane) 44.0-4.5 {141-22 |1.002 =| 1.525220 .|E12A, 
CisH2O. See v16 lol” —38.9 436 
(al, c=10.6) 
v18 |Vicianose....... .|6(8-Arabinoside) D-glucose. _|312.28|nd (dil al) CB 210. 9 oy gearae Macllccects fore alles. mec ore oll aes es ee B31, 371 
(ee = [a] (mut) 
ee (i +63 to +40 
HO—C—H 000 oh 
ies HO—C—H 
= CH 
CH2 - 
ALO IVaeizaere oe: re ore ° 304.26ind Gwcor dil al’ |280=42d) foc eck elle utes «a clea ee 56] 68 lac v B31, 163 
H H OHH NH +1w) (anh) - 
Wee ea a LOGE alk v 
HOCH2—Cc e 4 cH i | [ale —12 
OHH OH ao (c=10) 
oO wn N o 
— |Vinaconic acid. . .|see 1,1-Cyclopropanedi- 
carboxylic acid* 
— |Vinetine......... see Oxyacanthine 
— |Vinyl acetate..... see Acetic acid, ethenyl 
ester 
— |Vinyl amine...... see Ethene, amino-* 
— |Vinyl bromide. ...|see Ethene, bromo-* 
— |Vinyl chloride... .|see Ethene, chloro-* 
— |Vinyl ether.......|see Ether, diethenyl- 
— |Vinyl fluoride... .|see Ethene, fluoro-* 
— |Vinyl iodide... ...|see Ethene, iodo-* 
— |Violanthrone..... see Dibenzanthrone- 
v20 |Violaxanthin...../Zeaxanthin diepoxide. 600.89|red pr (MeOH, |203 elas _.|B30, 99 
WO al-eth or C82) 
(ues as Z Sen (Optically 
| [eal | | | ahh oO active) 
HOON SZ yA bas >< 
x 
v21 |Violuric acid..... Alloxan-5-oxime. 5-Isonitro- |157.Q9|pa ye orh BOS =O Olesen oaul lame heen 61s . .|B242, 304 
sobarbituric acid. . 
Oximidomesoxalylurea. 
° 
HON \| 
> ki 
| 
a@~“N\N 
° 1 ° 
Ht 
v22 |Visnadin......... CASI aasttbolss Pian ae ae 888.42ind {ajp 9 (al) |88=<6) vs awn cads ccna amedicpenne Bit Lo NB MA een aby ee Am 79, 
v23 |Vismagin......... CPI yb ufe a Peco uia ee alerconet 30.22}nd (w) CASS Oe a Srcahis viellicetecetsa «late een 5] 6 chl v on 
v24 |Vitamin A....... Axerophthol. Co Hw0........ .|286.46/ye pr (peth) 6254" OP en oe a een i = el ae 
v25 |Vitamin B)....... Thiamine hydrochloride. S37s27imoal pl (MeOH 248d. Snes earliest un giclee Wao ied Phen eeeteh Fe 
Thiamin chloride. alaitaty. “Mac Ue 1 ileal lls antl head eae occa caer (pee 
CpHisChNsOS. 
— |Vitamin B:.,...:.|see Riboflavin 
For explanations, symbols and abbreviations see beginning of table. 
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Mol Crystalline ea ie Solubility 
No. Name Synonyms and Formula se * | form, color and oC om Density ny Ref. 
* |specifie rotation : J other 
w | al |eth|ace} bz 
solvents 
| At | ie 7 Manas 
Vitamin B, 
v26 |Vitamin Be....... Pyridoxin. 169.18}nd (ace) 160 sub Biibecsvs tie) | aya fo pis Vee lend eatin Be ae al Maral liaise) CELLO lawn wedi steer teate tee 
CsHuNOs. 
v27 |—,hydrochloride. . .|Adermine. Pyridoxine 205.64|pl (al, ace) 204-6 SAU ckad|tn wai oello aoa cc ae let se lta 
hydrochloride. 
CsHuNOs.HCl. 
—|VitaminC....... see Ascorbic acid (/) 
—|VitaminD....... see Calciferol 
—|Vitamin E.......|see Tocopherol 
—|Vitamin K....... see 1,4-Naphthoquinone, 
2-hydroxy-3-methyl-* 
v28 |Vitamin K;....... Natural vitamin K. 450.68)ye [a]p —0.4 —20 140—4510-3 0.96735 1.525% Ei Be lca! cs: | sapethis, | albeit, 
Csi HaeOo. (bz, 57.5%) ip ce, 
— |Vitamin K;....... see 1,4-Naphthoquinone, 
2-methyl-* 
— |Vitamin Ke....... see Naphthalene, 1,4- 
diamino-2-methyl-, 
dihydrochloride*. 
v29 |Vomicine........ ae 380.43|nd (dil al), >| eee erie Be eed emcee oie OSA cite oS HORA ey Meare Baars 
C2H5 


ee pr (ace) [alp 
Cr = oy a +80.4 (al) 















































a 


For explanations, symbols and abbreviations see beginning of table. Becak 





No. 


xl 


x3 
x4 


x5 


x6 


x7 


x9 


x1l 


x12 


x13 


x14 
x15 


x16 


x17 
x18 
x19 
x20 


Name 


Xanthaline 
Xanthaline....... 
Xanthene........ 


—9-hydroxy- 


—,9-phenyl- 
9-Xanthene- 
carboxylic acid 


peri-Xantheno- 
xanthene 


Xantic acid...... 


Xanthine 


—,3,7-dimethyl... 





—,7-methyl- 


—,13,7-trimethyl- 


Xanthione 


Xanthogenamide. 


Xanthogen, 
diethyl- 


Xanthogenic acid 


Xanthone........ 


—,1,2-dihydroxy-. 


—,1,3-dihydroxy-. 
—,1,6-dihydroxy-. 





—,1,7-dihydroxy-. 


—,1,8-dihydroxy-. 
— ,2,3-dihydroxy-. 
—,2,7-dihydroxy-. 
—,3,4-dihydroxy-. 
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‘ Solubility 
Mol Crystalline om b 
Synonyms and Formula ae * | form, color and a ye Density np Ref. 
specific rotation ema Peviletilaealibe other 
|) | solvents 
see Papaveraldine 
Dibenzo-1,4-pyran. 182.22| wh ye lf (al) 100.5 Bip pubs Veceeeueheee naar 6|6]8 s |chls B17, 72 
Diphenylmethane oxide. 
ce 
ie N 2 
6 Se 3 
Deo) a4: 
5-Hydroxyxanthene. 198.22\|nd (aq al) COV 2B: Ve ts sesesars algiiorppreeatae oll etree are 6|s]8 -|chl s B27!, 72 
Dibenz-y-pyranol. 
Xanthydrol. CisHiO2. See x1 
Ciebii@ wi See-lenien incites 2 258.32} (al) 5 Yer ee eee rire (caercericnel RBA aa g>|..-|-..] 8 |lig e* B27!, 38 
Xanthanoic acid 226.23)nd (dil al or Ve ee | en CA ener ecto eet s/s -|peth s* B12?, 279 
é MeOH) 
aie 
one 
CO2H 
1,1-Binaphthylene, 282.30|ye pr (chl) 242 AOI: I. Rievaeeilats ater 8 |chl s* B192, 52 
2:8’ 2':8-dioxide. 
° 
“a Oo ed 
oee 
(is 
OL 
to) 
see Formic acid, 
(ethoxy) dithio- 
2,6(1,3) Purinedione. 152.11]yesh pl (w) Gir Wk. aca eee ee ee a re ee s|iji -lac, alks |B262,260 
° chli 
J85 7 
HN) NH 
| Pe) 
we Se 
|3 9 
H 
see Theobromine 
Heteroxanthine. 166.14\nd (w) 0d heise tes ule ee does aero Weer -jchl i B262, 263 
CeHeNiOz. See x6 
see Caffeine 
9-Xanthenethione. 212,27\red nd (al) 156 | Uni acty Sacral tava acl seers a i|s6|s 8 . |B172, 382 
8 
I 
a 
OO 
to) 
see Carbamic acid, thiono-, 
ethyl ester 
Auligen. 242.40lye nd or pl 32 112d 12602 Galeton i |val v v |peth v B32, 154 
C2HsO0C(:S)SSC(:S)OC2Hs 
Ethyl xanthogenic acid. LZ 2AZO | vers mtamsie sere fr —53 Bids”. 5 eae creel oes ae 5 .|B32, 151 
Thiolothionocarbonic acid 
O-ethyl ester. CzHsOCSSH 
Diphenylene ketone oxide. 196.19|nd (al) 174 part aiaall CSCaPRCEP ECE (Eee aT i 6 | 6 s |chls, B17?, 378 
Dibenzopyrone. peth 6 
9-Xanthenone. 
° 
Sea 
6 wn 3 
tf \ CO; 
to) 
8 10 1 
CysHsOi, S66 X02) isc c mined 228.19|}pa ye nd RL Al icin su cuprates Weity Soi Sil aoa ter tea one 8 Pys B182, 85 
(aq al-+-3w) 
CisHsO4. See X12. 00.0.0 eee 228.18ind (aq .al-Flw) j269° Wie. aca alk chnceccieaeeue. Soler (lee) alk v B182, 85 
Tsoeuxanthone. 2adLoiyend (dil-al) Saber Wik. 25 a wcll ce mone alice ay eh Bhan oralllyre ema tiene B18, 113 
CisHsOu. See x12 
Euxanthone. 228.19)/nd (to), pl (al) /240 Bubs fy Glsen cere mcmmonss 5 | sh] 6 -|eone alk s |B182, 87 
CisHsO«. See x12 
CisHsOu. See x12..........5. 228.19)ye If (bz) LST) Misra ietestnrotal de putes ay cecrereeteter .-| s* | 6 |...| 84 Jalk, chls |B18?, 87 
Cis. ‘See x12. oss. ces ns 228.19|yve nd (al) + Rs Mane aetna eres, | oes i i} v]6]vidv {chlsé B18, 116 
CiaHaOu. See x12............]228.19]ye nd (al or eth)|>330 BUD TP Ge esoncalna eon Per ese lar 10 Shea (cued ee en B182, 88 
CiHeOa See KIB. scree 228.19|red ye nd 240 \(ank)'| ragiwcmecrdladeiaaneal keer d}v alk 8 B18?, 88 
(dil al+3w) 





For explanations, symbols and abbreviations see beginning of table. 
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No. Name Synonyms and Formula "| form, color and ae ae Density np + Ref. 
si specific rotation io other 
w | al Jeth|ace} bz 
a | | solvents 
L : 4 ~ | 
Xanthone 
x21 |—,3,6-dibydroxy-. |CisHsO4. See x12............ 228.19|nd (dil al), OE a Mle atasefece suri larb ee at ursiell max arsl ole aw i |chl 6 B18!, 357 
pr (sub) 
x22 |—,1,7-dihydroxy- |Gentianin. Gentisin. 258.22|ye rh 267 @OO' RO. [oceans i |v i .|Py 8 B282, 158 
3-methoxy- CiuHwOs. See x12 
x23 |Xanthophyll.....|Lutein. Luteol. 568.85|ye or vt pr OB: guste siete itcaullac eyeanereoeel late straxentams i |) ss 8 |peth s B30, 94 
Ww (eth-MeOH) 
— ce ins Zé Ss —oH (Optically 
SAR \e Uf L-O aa 
mos 
x24 |Xanthopterin... .|Uropterin. 179.14|hyg ye amor >410d 98-100 {1.559 |........ TAI] Osa BAN tet i| tore cal| aeevevsteneto eis | eee an 
2-Amino-4,6-pteridinediol. 
3 
OH 
aw Pee 
os | \ : 
HoN N ON 
— |Xanthopurpurin . |see 9,10-Anthraquinone, 
1,3-dihydroxy- 
x25 |Xanthotoxin..... Ammoidin. DIGs20ipr (diltal)jind WNTAG G6. Gi|eacersG rec. caeheretan errors sn awie 6|vil 6] 6 -|peth 6 B141,711 
8-Methoxypsoralen. (peth or bz- 
Zanthotoxin. peth) 
Ci2Hs04. 
x26 |Xanthotoxol.... .|8-Hydroxy-4’:5’, BO Dadecaoat apsiictieis ie aycvacey a DAG: ge mee Rue yete re acaec tt |e a Basldrees ciel |iaranec a soheme z -|diox s* Am72, 
6:7-furocoumarin. 4826 
ok 
ee | ae 
OH 
x27 |Xanthoxyletin....|Alloxanthylethin. 258.28|pr (MeOH) | tate ntstas hoy Sedmiren,| Saou egtctens L 8° jaw | trol Sulalkc ve J1936, 
Xanthoxylin-N. chl s 627 
° O15? 
SW NSS 
2080 
| 
OCH3 
— |Xanthurenic acid. see 2-Quinolinecarboxylic 
acid, 4,8-dihydroxy- 
— |Xanthuric acid... |see 2-Quinolinecarboxylic 
acid, 4,8-dihydroxy- 
— |Xanthydrol......|see Xanthene, 9-hydroxy- 
x28 |Xanthyletin...... 2,2-Dimethyl- 228.25|pr 131.5 TAQ =5 0 iy ster crore secon SP /.., 6s onl | peth s® J1936, 
chromenocoumarin. 1828 
COL, 
— |Xenylamine...... see Biphenyl, 4-amino- 
— |Xylene...........|see Benzene, dimethyl-* 
— |Xylenol.......... see Benzene, 
dimethyl (hydroxy) -* 
— |Xylenyl alcohol . .|sce Benzene, 
dimethyl (hydroxy)- 
(hydroxymethyl) 
— |Xylic acid........|see Benzoic acid, 
2,4-dimethyl-* 
—|Kylidine,. ...:..+. see Benzene, 
amino(dimethyl)-* 
x20 |Xylitol............ Xylit. 152.15|mel (al) 93-4.5 Boar iis aweceonle sates v8 .|Py s B12, 604 
H OHH 
be Lu See 
ie H OH 
— |Xyloquinone..... see Benzoquinone, 
dimethyl-* 
x30 |Xylose(D)........ Wood sugar. 150.13|mel nd [aly = f144 fs eee 5284 feces cane vis} 6 .|B31, 47 
H OHH (mut) +69.5 to 
a a +19.1 (w, 
gar ve lie eS) 
OHH OH 
x31 |—,osazone........ H OH 328.36|/pa ye nd [aJp {159 fee fee ee eee fee eee 6)s|s] 8 . |B31, 61 
fe aa —40.9 (al) 
HOCH 2—C—C—C— CH :NNHCcHs 
OH H res 












































For explanations, symbols and abbreviations see beginning of table. 
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No. Name Synonyms and Formula 
~ 
Yamogenin 
yl |Yamogenin..... CopteOabi patesveviey pounce 
— |Yellow AB....... see Azo, benzene 
1-naphthalene, 2’amino- 
y3 |Yobyrine.........]Yobirine. 1-o-Methylbenzoyl- 
9H-pyrid-[3,4-b]indole. 
N CH3 
€ S—cwH2 | 
ae ‘ 
vA 
y4 |Yohimbine.......|Corynine. Quebrachine. 
Hydroergotocin. Aphrodine. 
CnH6N20s. 
y5 |—,hydrochloride. . .|C2HzeN203.HCl............. 
y6 |—,nitrate........ CoiH26N203. HNOs...........- 
—|Yperite......... see Sulfide, diethyl, 
2,2’-dichloro- 
y7 |Yuccagenin..... Ca EVsO day rce peterecorra rd etic restos 





Crystalline 
form, color and 
specific rotation 


m.p. 
°C 


b.p. 
°C 


Solubility 


other 


solvents 


Ref. 














[aly +108 
(Py, e=1) 
or dil HCl), 
pr (al) 

[alp +106.4 
(w, c=2) 


[a]p — 122 











For explanations, symbols and abbreviations see beginning of table. 


pl [e]p—123 |195-200 


nd (dil al) 217 


orh (dil al) 235 


orh nd or pl (w |295 


pr (w) 269 


nd (al) 248 


C-600 


1500.01 


1590.01 





sub 








..|MeOH s* 


chl s 


chl 6 


Am 77, 


3086 


B232, 263 


B252, 201 


B252, 201 


. |B252, 201 


.|diox s 


























J1956, 


1167 
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SEE EEE EEE Ee ee eee eee ee a 








Mol Crystalline ie i Rolubility 
No. Name Synonyms and Formula = | form, color and oc oC Density ny pnp Ref, 
* Ispecific rotation other 
w | al | eth|ace] bz 
solvents 
a wulBe a es 
Zagadinine 
z1 |\Zagadinine....... CepERNOT i. 65s os os va (408, 65l0rh (al) [o)—45 12014 nee line tan vecceess| & | o% > 8 I...| 8" lac, s chl s |Am35, 
(chl) alk i 258 
z2|Zeazanthin...... Zeaxanthol. 568.85|ve pr (MeOH) |215.5 Fe oe ek Bctallntie aie 3 ave)|| Ae || ere ot] BM ea Be eb LS B30, 97 
LOPE Ee Se, eae eee rh (chl-eth) peth i 
— |Zymostanone. .. .|see 3-Cholestanone 
z3 |Zymosterol....... A8(14).24(25”)_Cholestadienol. 384.62}pl (MeOH), nd |109-10 1609.01 s'|...|MeOH s* |El4s, 
CaHu0d. (ena) lal” +50 sub chl 8 1559 





















































For explanations, symbols and abbreviations see beginning of table. lat 


CAsBroF;: a1423 
CAsClhF3: al426 
CAsF3I,: al432 
CBrCIN,0;: m215 
CBrCl,: m225 
CBrF,NO: m219 
CBrF;: m226 
CBrN: c582 
CBrN;O0,: m227 
CBr.Cl,: m247 
CBr2F;: m248 
CBr2F;Sb: s115 
CBr,N20;: m249 


CBr;C]: m240, m304 
CBr;F: m278, m305 


CBr;NO:: m289 
CBr,: m295 
CCIF,NO: m232 
CCIF,NO.: m231 
CCIF;: m241 
CCIF;0.8: m340 
CCIF;S: m330 
CCIN: c583 
CCIN;O;: m242 
CCI1,F,: m253 
CCLF;P: p742 
CCI1N.0;: m254 
CClL.O: p732 
CC1,S: p733 
CC1;D: m291} 
CC1;1: m283 
CCI;NO.2: m290 
CCh: m296 
CCL,O.S: m335 
CC1,0,: p464 
CCLS: m329 
CDCl: m307 
CD,0O: m349? 
CF;3LP: p744 
CF;3I,Sb: s117 
CF;KO;S: m343 
CF;NO: m291 
CF;3;NO,: m291! 
CF;NaOQ;S: m344 
CF,: m297 
CF,O: h768 
CF,0;S: m342 
CF;N: m260 
CF;S: m292 
CHBrClF: m216 
CHBrClh,: m217 
CHBrF;: m218 
CHBrI,: m220 
CHBr,.Cl: m229 
CHBr.F: m250 
CHBr.I: m251 
CHBr;: m303 
CHCIF,: m230 
CHCII,: m233 
CHCIN,O;: m234 
CHChF: m256 
CHCLI: m257 
CHCI1,NO,: m258 
CHC};: m306 
CHFI,: m264 
CHFO: {113 
CHF,I: m261 
CHE;: m308 


FORMULA INDEX OF ORGANIC COMPOUNDS 


CHF;0;S: m336 
CHI;: m310 
CHN: h724 
CHNO: c580 
CHNS: t163 
CHN;0¢: m3ll 
CH)AsF;: al1440 
CH.BrCl: m214 
CH,BrF: m222 
CH,Brl: m223 
CH.BrNO,: m224 
CH.Br2: m246 
CH,CIF: m237 
CH,CII: m238 
CH,CINO: c90 
CH,CINO:: m239 
CHCl, Siz: m212 
CH2FI: m277 
CH.F;: m259 
CH.F;NO.S: m337 
CH.F;0.2P: m327 
CH.F;P: p754 
CHL: m263 
CH.N2: coll, m244 
CH.N.03;: {170 
CH.N,0;: m269 
CH2N,: +125 
CH,0: £106 
CH,O:: f115 
CHS;: e183 
CH;AsCl,: al424 
CH;AsF»: a1430 
CH;AsO: a1 445 
CH;Br: m213 
CH;Cl1: m228 
CH;C10: h767 
CH;C10,S: m333 
CH;Cl10;S: s412 
CH,C10,: p463 
CH;DO: m385 
CH;F: m276 
CH31: m282 
CH,NO: f112, f117 
CH;NO.2: m286, n498 
CH;NO;: n485 
CH;NS: m347 
CH;3NS:: elld5 
CH3N303: ulO08 
CHy: m175 
CH,N:: £129 
CH,N.O: £1301, £138, 
ulS 
CH,N,O:: u89 
CH,N,0.S: m33l 
CH,N.S: ul20 
CH,N,Se: ul 14 
CH,O: m349 
CH,O>,: h731 
CH,O,Si: m328 
CH,0;8: m332 
CH,O,S: 8414 
CH,S: m345 
CH;As: a1437 
CH;AsO;3: m319 
(CH;BS),: b2407 
CH;P: p748 
CH;N: m176 





CH;NO: m279 
CH:;N3: g192 
CH;N;0: $39! 
CH;N;0,4: ul9 
CH;N;S8: 350 
CH;0;P: m323 
CH,CIN: m177 
CH,CINO: m180 
CH,CIN;: £195 
CH,CIN;: 839? 
CH,N2: h682 
CH;N.: g199 
CH,N,0O: c136 
CH,;N:O3: g196 
CH,N;S: ¢140 
CH,Si: s77 
CH3B,S: d158 
CHsF;N20;P: m326 
CH;0;8: m320 
CH;Si.: m274 
CIN: c584 

CI,: m298 
(CN)n: pl4 
CN;Os: m299 
CO: c184 
COF;: ¢185 
COS: ¢186 
CO:: c159 

CS:: cl6l 
CSe2: c160 


C, 


C,AsBrF;: a1417 
C,AsCIF;: 21418 
C:AsF;,I: al420 
C,AsF;: al1419 
C.BrCl,0: a616 
C:BrF;Sb: s113? 
C.Bro: e599 
C.Br,: e419 
C.Br,O: a607 
C.Brs: e247 
C.BrS;: t747 
C.CIF3NsO4: e201 
C.CIF; : e204 
C.CIF;Sb: s113? 
C:Ch: e600 
C.CLF.N2O,: e217 
C.C1LF,: e218 
C.CLO>: £167, 0263 
CO.CC] Fs: e275, e276 
C.C1L,N: a630 
CCl: e420 
C,Cl,Fy: e223, e224 
C.ChO: a620 
C.C1F: e246 
C.Cl,: e248 
C.Cl,Se: $32 
C.F3N: a640 

CLFy: e421 
CoF\N2O,: e234 
C.F;NO: e259 
C2F;NO:: e256 
C.F,: e249 
C.F.IP: p737 
C.F;ISb: s114 
C;F;O2: p475 


C-602 


C:F;0;S2: m339 
C2F;S: $313} 
C.F ;S2: d243 
C2F7N: a853, e225 
C,HAsF;: a1434 
C.HBr: e593 
C,HBrF,0:: a287 
C.HBr;: e424 
C,HBr;0: a49 
C.HBr;O:2: a605 
C,HBr;: e260 
C,HCI: e594 
C,HCI.N: a416 
C,HC1;: e425 
C,HCI1;0: a52, a411 
C;:HCI1;0:: a610, £156 
C;HCl;: e261 
C;:HF;N:2: e210 
C;:HF;0:: a637 
CLHF,N: a852 
C,.HF;O:P: p76l 
C.HF;P: p734 
C,HI;O2: a641 
C.HI;: e262 
C,HNO:: 0277 
C,H: e591 
C.H.AsCIF:: al428 
C.H2AsCl;: e406 
C,H. BrClO:: a285 
C,H2BrFO:: a290 
C.H2BrN: a282 
C.H2Br:: e408, e409 
C,H. Br2Cl,: e213, e214 
C.H2Br2,0: a277 
C.H.Br20O:: a403 
C:H2Br;NO: a606 
C.H,Br,: e264, e265 
C.H2CIN: a375 
C.H2Cl,: e411, e412, 
e413 
2H2Cl,0: a33, a367 
»H2Cl,O2: a407, £153 
oH2Cl,N: e252 
C.H2C1;NO: a6ll 
C.H2Ch: e266, e267 
CHF»: e414 
C.H2F20:2: a420 
C.H.F;NO:: e257 
C.H2Fy: e268 
CoHosO>: a422 
C.H.NO: e339 
CoHNg: t124 
C.H.O: kl 
C.H.O:: 186 
(C2H2O2),: p1048 
C.H2O3: a558, a559 
C.H.0;: 0255 
C.H;Br: e403 
C,H;BrFNO: a291 
C.H;BrO: al74 
C.H;BrOQ:: a275 
C.H;Brs;: e272 
C.H;Br;0: e397 
CH3Br3;0.: ad50 
C.H;Cl: e405 
C.H;C1O: a30, a183 
C,H;ClO,: a309, a310, 
a3l11, £163 


Cas) 
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C2H;Cl,NO: a408 
C.H,Cl.0,: a34 
C2H3Cl;: e273, e274 
C:.H;Cl1;,0: e398 
C.H;Cl;02: a55 
C:H3F: e417 
C2H3FO: a204 
C.H;FQO:: a453 
CoH3F;: e277 
CHI: e418 
C2H;10: a214 
C2oH3102: 3506 
CoHsls: e278 
C2H;N: a241, 1148 
C.H;3NO: a463 
C2H3NOs;: 0278 
CoH3NO,: a545 
C:H;NS: 1231, t175 
CoH3N3: t707, t708 
CoH: e401 
C:H,BrCl: e196 
C,H yBrClO,S: e320 
C,H, BrF: e197 
C:H,BrNO: a75, a276 
C;H.Br2: e211, e212 
C,H,CIF: e202 
C,H;CINO: a312 
C,H,CINO,: e203 
C.H;Cl.: e215, e216 
C,.H;C1,0: e356, e502 
C,H;Cl1.0,8: e321, 
e322 
C,H.Cl]LNO: e342 
C,HiF:: e221, e222 
C,H,INO: a507 
C.Hgl:: e227, e228 
C,H.N:: g131 
C,H.N2O:: 2187, h653, 
0257 
C.H,N,O;: a644 
C.H.N2O;: e231, e294 
C.H.N2O;: e293 
C.H.N2S2: 0291 
C.H.N:: ¢200, t709, 
t710 
C,H4N,O2: al1639, d270 
C:H.O: a19, e241 
C,H;OS: 2589 
C.H,O:2: a43, ads, {141 
C.H,0.8: a515 
C.H;0O;: a458, 2566 
C.H,0;S: s420 
C,.H,0.S8: s407 
C:H,0;S: ad87 
C.H;0;S2: e590 
C.H,S: t161 
C:H,S:: a594 
C.H;Ask:: al429 
C.H;AsO;: a272 
C.H;Br: el95 
C.H;BrO: e347 
C.H;Cl: e199 
C.H;Cl1O: e350, e501, 
h766 
C.H;Cl10,8: e319, $421 
C.H;C10;S: s411 
C,H; ClO,: p462 
C.H;CIS: e331 





C.H;Cl;OSi: s70 
C.H;Cl,Si: 873 
C.H;DO: e337 
C:H;F: e245 
C,H; FO: e366 
C;H;F;OSi: s71 
C.H;F;Si: s74 
C,H;I: e253 
C.H;10: e368 
C2H;N: al483, e402 
C:H;NO: a25, a60, a61, 
£124 
C.H;NO»: 0459, 695, 
e255, g124, n494 
C.H;NO;: e384, n483 
C.:H;NS: a592 
C.H;N;: e271 
C.H;N;0: e396 
C:H;N;O2: b2383, 0284, 
u98 
C,H;NaS: e329 
C.H¢: el62 
C.H;AsCl: c2 
C,:H;AsCl;: c6 
C,H ;BF.N: b2395 
C,H,BF;0: e500 
C:H;CINO;: g129 
C.H.CIOP: p768 
C:H,CIP: p735 
C,H;No: al69, al641 
CoH;N.O: a856, £125, 
ugd 
C:H»N2O2: a855, u90 
C.H.N2S: u100, u102 
C.H;N.O: g210 
C.H,N,O:: h713, 0267 
C:H,;N.S: g198 
C2H,;O: e336, e499 
C.H.OS: e372, 5386 
C;H;O:: e283, h730 
C,H,O.S: e317, 8358 
C.H,;O;S8: e318, $419 
C.H,0.S: €323, 5402, 
8413 
C:H,;0;S2: e311 
C,H,S: e328, 8313 
CoH;S:: d242, e312 
C.H,Se: s31 
C.H;Te: t42 
CoH,As: 21433, 21436 
C.H,AsO;: d194 
C;H,AsO3: e281 
C,;H,BO,: e282 
C:H;BrO: 0303 
C,.H;Br,N: e167 
C,H,CIN:2: a170 
C.H,CIN,O: g126 
C.H,ClO: 0304 
C,H;Cl1.N: e168 
C,H7IN2S: ul00! 
C,H;N: a850, e163 
C.H;NO: e176, e251, 
e340 
C.H;NO;S: 35 
C.H,NO;S: $409 
C,H,NS: e330 
C,H,N;0;8: ul002 
C,H,N;: b2200 











C,H;N;O2: b2385 
C,H,O.P: p766 
C:H,O;P: e314, p79s 
C.H,O,P: p771, p772 
C.H;P: p745, p747 
C:H;BrN: e164 
C.H;CIN: a851, e165 
C,HsCl,0,4: e284 
C.HsIN: e166 
C.H3Ne: e207, e208, 
h656, h657, h674 
CH;:Siv: s69 
CrHyChLNe: e209, h658 
C.H4N:S3;04: u102 
Cola: e601 
Cl: e422 
C.No: e581! 
C.N2F5: 21642 
C.N,S: c585 
C.NiO¢: a642 


C; 


C3AsF,: a1443 
C3C1;N3: c588 
C;ClL,O: pl8s12 
C;Cl,O: p1554, p1684 
C;Cl1,O2: a634 
C;Cl,O3: c167 
C;Cls: p1214 
C3;C]lLOP: p758 
C3F4: plosi 
C3F5: p1744 
C:F;NP: p736 
C;F,NO: p1189 
C3F;,NO:: p11ss 
C3F.N: a944 
C;F,OP: p760 
C3F.P: p759 
C;F,Sb: 8123 
C;HAsF;: a1416! 
C;HC1O,: p1843 
C3;HC1;0:2: pisil 
C;H2C1,0: p1699, 
p1700, p1701 
C;HCl;: p1753 
C;HCI1;,O: p1694 
C3;HC1;O2: p1553 
C;HCh;: p1186, p1187 
C;HF;: p1840 
C3;H,Cl,O,: m22) 
pl782, p1783 
C3;H.Cl;NO: p1505 
C3;H.Cl.O>.: pl580 
C3HLF;: p1190 
C;H.Noe: m25 
C3;H,N2O3: pll 
C;H,0: p1828 
C;H,02: p1841 
C3H;3AsF;: al421 
C3;H;Br: p1832 
C;H;BrQ,: mo53 
C;H;Cl: p1833 
C;H;C10: p1709, p1771 
C;H;ClO2: 2522, p1780, 
pl781 
C3;H;Cl103: pl777 
C3H;Cl1O,: m59 


C-603 


C3H3Cl;: pl755, pl756, 
p1757 
C3;H;C1,0: p1106, 
p1184, p1416, p1418, 
p1422, p1704 
C;H;Cl;02: a627, p1584 
C;H3C13;03: p1503, 
p1504 
C30; Cl; : p1215, p1l216 
CHgI: p1836, p1837 
C;H;N: p1776 
C;H;,NO: i245, 0292 
pl545 
C;H;NOS:: AM 
C;H3NO;: m35 
C;3H;NO.S: ad511, t156 
C;H;3NS: t136 
C3H3N;03: e570, m102 
C;H;3N3S83: c589 
C;H;: p1079, p1831 
C;H.BrClO: p1347 
C;H.BrN: p1352, p1360 
C,H.Br.: p1730, p1835 
C3H,Br,0: p109g1, 
p1346 
C;H.Br2O2: 2406, p1406 
C;H.CIN: p1383, p1392 
C;H.Ch: p1731, p1732, 
p1733, p1734, p1735, 
pl736 
C;H:Cl,0: p1l092, 
p1093, p1676, p1375, 
p1386, p1677 
C;H,Cl,02: a415, £152, 
p1415, p1417, p1421 
C;HiCl,NO:: Te) 
C;HsCl;NO;: p1641 
C;H.Cl,: p1218, p1219, 
p1220, p1221 
C;H.ClL,O: p1646, 
p1647 
C3;H.F3NO>2: p1213 
C;HuN2: 17, p1905 
C;H.N:,0: m28, plg924 
C;H,N.OS: h626, 
p1879 
C;H.N:2O2: h612 
C;H\N2O3: a776 
C;H.N.20;: 0289 
C3;H.N.S: eye 
C3;HiN,O2: a953 
C,H.O: e563, k4, p1707, 
p1742, p1851 
C;H,O:: p1099, p1480, 
pl766 
C3H.O3: a212, p109g7, 
p1446, p1542, d212 
C3H,O.4: ml17 
C3H,03: m88s 
C3H.O¢: m104 
(C3H;BrOs)n: g7l 
C;H;Br: p1715, p1716, 
pl717 
C;H;BrO: p1086, 
p1126, p1127, p1311, 
p1663, p1815 
C;H;BrO2: a176, a281, 
p1344, p1354 
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C3H;Br;: p1222, p1223,. 
p1l224 
C;H5Cl: p1719, p1720, 
p1721, p1722 
C;H;ClO: p1087, 
pl088, p1136, p1137, 
p1138, p1314, p1668, 
p1816, p1817 
C;H;ClO:,: al87, a374, 
£158, p1373, p1384 
CiH;Cls: p1225, p1226, 
p1227, p1228, p1229 
C;H;Cl,0: p1648 
C;HGF: p1743 
C;H;FO: p1317 
C;H;FO.: p1449 
C3;H;F;0;S: m34l1 
CHI: p1745 
C:H;IO: p132, p1182, 
p1689 
C;H;IO,: p1511, p1512 
C:H;N: e254, p1326 
C;H;NO: 2525, 581, 
i140, p1475, p1481, 
p1768 
C;3H;NO:: p1101 
C;3H;NO,: m4l1 
C;H;NS: 1228, t158, 
t171 
C;H;NS,: t157, t160 
C3H;N303: 0285 
C3H;N3O¢: g115 
C3H;Ns: t701} 
C;H;N;O: a954 
C;He: e907, pl713 
C;H-AsF3: al434 
C;H,BrCl: p1121, 
p1122, p1123, p1124 
C;H.BrF: p1128 
C;H.BrNG: p1355 
C;H;BrNO,: p1i13l, 
p1132 
C;H;Br2: p1152, p1153, 
pl154, pl155 
C;H,Br.O: p1612, 
pl613, p1614 
C,H, CIF: p1140 
C;H-CINO:: p1144, 
p1145, p1146, p1147, 
p1148s 
C;H.CINS: c112 
C;H.Ch: p1160, p1161, 
p1162, p1163 
C;H,;Cl1,0: pl615, 
p1l617, p1618 
C3H,Cl1,P: p750 
C;H.6F:2: p1168 
CsHINO: p1690 
C3H.I.: p1170, pll71 
C;H.No: c576, p1921 
C;3H;.N20: i112 
C;3H.N2OS: u23 
C3HsN2O2: m19, m20, 
p1100, u21 
C;H,N2O;: h609 
C3;H;N20,: e126, p1l177, 
pl178, p1179 
C3H.N2O¢: p1262 





C;H,N2O7: g80 
C3;H.N2S: alate t159, u88 
C3H.Ng: ml5l 
C;H3N.O¢: t703 
C;H,O: e539, p1083, 
p1180, p1181, p1649, 
pls14 
C;H,OS:: £168, x11 
C3;H;O2: a45, a221, 
d208, £135, 122, 
g123, p1302, p1628, 
pl685 
C;H,0.2S: p1513} 
C3;H;O;: a462, a520, 
e173, g67, g68, g68}, 
p1454, p1455, p1456, 
p1479, p1679, t741 
C;H,0;S: p1243 
C3H,O4: p1423} 
C3;H,S: p1759, s351 
C;H,S2: d268 
C3H,S83: t749 
C;H,AsO;: pl758 
CsH;Br: p1119, p1120 
C;H;BrO: e548, p1598, 
p1599 
C;H,Cl: p1133, p1134 
C3H,;CIN,OS: u24 
C;H,Cl1O: e549, e550, 
e551, p1601, p1603, 
p1604 
C;H,ClO;: p1254, 
p1256 
C;H,Cl1O,.S: p1287 
C;H;CIS: s342 
C3H7F: p1185 
C;H;FO: p1631 
C;HyI: p1192, p1193 
C:H;N: 21482, p1714 
C;H;NO: al48, £120, 
£122, p1085, p1304, 
p1654, p1659 
C;H;NOS: 134, ¢135 
C;H;NO:: a753, a754, 
a755, 2756}, c92, 
g130, n497, n502, 
p1210, p1211, p1461, 
p1462 
C;H;NO:2S: c940 
C;H,NO;: 1213, n484, 
n488, p1640, s55, s56, 
857 
C3;H;NO;: 297, £98 
C;H;NO;S: c938, ¢939 
C;H,NS: t155 
C;3H,N;0: a27 
C;H7N;O02: g180 
C3;H;N;0;: c586 
C3H¢: pl 107 
C3HsNo: h634 
C;HsN2O0: u60, u61, 
u83 
C3HsN2O>2: h711, p1212, 
p1405 
C;HsN20;: u35 
C;HiN2S: u64 
C3H;3N2Se: u87 
C;H,O: p1587, p1588 





C;H;OS: e380 
C;:H;OS:: p1l623 
C3H;O2: e373, f111, 
p1234, p1244 
C;H;0.S: p1267 
C;H,O;: 270 
C;H;0;S: p1288 
CHeS: p1293, p1294, 
8341 
C3H3S2: p1281 
C;H,As: al1441 
C;H,AsO;: p1231 
C;H,B: b2410 
C;H,BO: b2402 
C;H,BO:: p1232 
C;H,BO;: b2390 
C;H,BS: b2403 
C;H,BS2: b2394! 
C;H,BS;: b2393 
C;H,N: a904, a939, 
p1108, p1109 
C;H,NO: a941, e171, 
e377, p1191, p1589, 
p1590, p1591, p1592 
C;H.NO.S: p1286, 
p1289 
C;H,NO;S: toa 
C;HyN3O02: g193 
C;H,O;3P: m325, ps02, 
p1282, p1283 
C:H.O.P: p779 
C;H,O,;P: g121 
C;HoP: p755 
C;H,.Sb: s121 
C;HyoCIN: a905, a940 
C;HiCINO: a942 
C3;H,CLN:2O: p1673 
C3HiIN: a927 
C3;HyINO: a943 
C;HioN2: h681, h701, 
p1150, p1151 
C3;HioN20: p1610 
C3;3Hy,2,CLN.O Hy pl6l 1 
C3;Hi.N;O;: g194 
C302: pl0so 





C, 


CyAsFjoI: 21416 

CyAsoF io: b2178 

CyAsoF 2.0: c4 

C.Br;NO.S: t226 

C,BrS;: t222 

CiCh: b2470 

CyCl,NO.S: t220 

CyCh,S: t223 

CyCl,: b2453 

CyCl,0: e476 

C;C1,O3: a61l5 

CyCl yO: e482 

CyF.Cls: b2553 

CFs: b2454, b3078, 
e604 

CyF;O3: a639 

CiFs: b2994, b2995, 
c593 

CyF\2P2: d215 


C-604 


C.F She: d223 
C,HBr;S: t225 
C,HC1;0: £221 
C,HCI1;0:2: £186 
C,HC1S: t227 
C,HCI1,0:: d202 
C,HIN: p2148 
C,H: b2468 
C,H2BrCls: t194 
C,H2BrIS: t195 
C.,H.Br.N20;: b13 
C;H.Br20: £202 
C,H.Br.O;: b3034 
C,H.Br.S: t202 
C,H2CIS: +200 
CsH2Cl.: b2990 
C;H;2Cl,0: £204 
C,H,2Cl1,.0;: f179 
C,H,Cl1,0;: b3035 
C,H2Cl1.0;: m9 
C,H,2Cl.S8: t204 
C;H2Cl,: b2464, b2465 
C,H2ChlL,O2: s238, s239 
C;H2Cl,0;: a409 
C,H2Cl,;: b2989 
C,H2Cls: b2585 
C;H2C1:0: e492 
C,H2INO,S: t214 
C:HLI.S: t205 
C,H2N>: £182 
C.,H2N20,: a784 
C,H.N2O,S8: t209 
C,H2N20;: £207! 
C;H20;: m3 
C.H.O;: b3081 
C,H;BrO: £196, £197 
C;H;BrO;: £185}, m63 
C,H;BrS: t193 
C,H;Cl: b3067 
C,H;ClO: £2001, £201 
C,H;Cl0:,S:,: t241, t243 
C.H;Cl0,: £1852, m64 
C.H;Cl1S: t198 
C;H;Cl;: b2466 
C.H;Cl;: b2995 
C,H;Cl;: b2565 
C,H;IO: £2101, £210 
C,H3IS: t213 
C,H;NO,: m5 
C,H;NO,S: t149, t219 
C,H;NO3: {217 
CyH3N;O04: oh i Ik v21 
CyH3N303;: b29 
C,Hy: b3066 
C,HyBrNO,: s202 
C,H BrN: p1909 
C,H,Br:: b3074 
C,H.Br.N,0,8: t203 
C,HyBr.0;: $231, S232, 
$233, s234 
C,H yCINO:,: s207 
C.HiCly: b2445, b2446, 
b3075 
C,H,ClL0O;: b2745, $192 
C,H,Cl.0;: al89, a363 
C,H,C1,0;: 8235, $236, 
$237 
C.H.Cl,: b2997, b2998 
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CyH,Cl,0,: a621 

C,H, Cl,: b2566, b2567 

C,HyINO,: s214 

CyHyl.: b3076 

C.H.N>: p1897, p1937, 
p2092, s196 

C.,HiN,OS: ul3, ul4 

C,HyN2O>: p1938, u2 

C,H.N,O.S: b31 

C.,H.N2O;: b2; ud 

CyH.N.O;: b27 

C,H«N2O;: a785 

CysHyN2Oyo: t29 

CyH.N2S:: e298 

C,H N,O.: p2105 

C,H,O: £193 

C,H,0:: b3086 

C,H,O;: £207, sl186 

C.H.O,: £178, g182, m2 

C.HyOs: ml10 

C,H.S: t187 

C;H;Br: b2437, b2439, 
b2440 

C,H;BrO:: b3020 

C,H;BrO;: $229 

C,H; Br;0,: a608 

C;H;Cl: b2438, b2441, 
b3072 

C,H;CIN2: p1913 

C.H;CIN2O: p2109 

C;H;ClO: b2936, b3012 

C;H;ClO;: b2827, 
b3022, b3023, b3027, 
b3028, b3033, £160, 
p1779 

C,H;ClO;: m3l, 0286 

C,H;Cl;: b2999, b3000, 
p1750, p1751 

C.H;Cl0: b2483 

C,;H;Cl,0:2: a623, 
b2858, b2860, b2861, 
b2862 

C,H;Cl,0;: a622 

C.H;Cl;: b2586, b2587, 
b2588, p1142, p1201 

C.H;:F: b2452 

C.H;I: b2455, b2456 

C.H;N: b3015, b3018, 
e913, p1746, p1800, 
p2126 

C,H;NO: b2770, b2833 

C,H;NOS: e91 

C,H;NO:: m4, 0288, 
8200, s225 

C,H;NO.S:: t240, t242 

C,H;NO;: m6? 

C,H;NS: i216, t146, 
147, t164, 192 

C.,H;NS:: t145 

C,H;N3: a504, p2093, 
p2094 

C.,H;N;0: e949 

C,H;N;02: p2095, 
p2096, u3 

C,H;N303: b8 

CyHe: b2435, b2436, 
b3071, b3070, c603 

C,H-BrClO: b2706 








C,H, BrCloO:: a286 
C,H;BrN: b2710, 
p1366 
C,H; Bro: b2968 
C,H, Br.0: b2705, e410, 
p1364 
C,H;Br2QO:: a405, 
b2748, b2749, p1408 
CyH;Bry: b2589, b2590, 
b2591, b2592, b2593, 
b2594, p1130, p1202, 
p1203 
C.H,CIN: b2735 
C,H;CINO: p1397 
CiH.Ch:: b2970, b2971, 
b2972, b2973, b2974, 
b2975, b2976, 
b2976}, b2977, 
b2978, b2979, p1723, 
p1737, p1738 
C,H,;CLO: b2477, 
b2724, b2728, b2732, 
b2919, e536, p1399, 
p1403 
C.H,Cl,0: 2368, 2412, 
b2753, b2754, d199, 
£154, p1420 
C,H,C1.0;: a413, 
p1394, p1423 
C;H;CI,NO: a613 
C,H,;Cl,: b2595, b2596, 
b2597, b2598, p1143, 
p1204, p1205 
CiH,N2: 18, p1920 
C.:H,;N,0: £276, 0254, 
pl925 
C.sH.N.O>: a402, h622, 
h623, h624, h625, 
p95l 
C,H,.N2S: 19, t138, t139 
CiH;N.O»: £183 
C,H.N:O3: a775, ul31 
CiH.NiOy: h1482 
C.H,O: b2467, b2933, 
b2986, b3054, b3088, 
b3089, b3090, 
e475, e541, k3, 
p1712, p1838 
C,H;O>.: al197, b2550, 
b2551, b2632, b2788, 
b3007, b3009, b3016, 
b3084, b3085, 912, 
£116, p1775, p1972 
$183 
C,H,;028:: d230 
C,H;O3;: al72, b2817, 
b2819, d213, m92, 
p1235, p1544 
C,H,0;S: ad516 
C.H,O;: a464, e150, 
e151, e290, m98, 
0270, p468, 8185 
C.H,O.S: s250!, s2502, 
$2503, t183 


C.H,O;: a565 


C,H,;O¢: t9, t10, iu 
C.,H,O;.H20: t10 





Cy,H.Os: $267 

CyH,S: s301 

C,H Br: b2943 

C,H;BrO: b2659, p1523 

C\H,BrO,: 2175, 2279, 
b2702, b2703, p1349, 
p1350, p1351, p1358, 
p1361 

C,H; Br.NO: a404 

C,H; Br;: b2602, b2603, 
b2604, b2605, b2606, 
b2607, p1206, p1207 

C.H,Br,0: p1637 

C,H, Br3;02: adl 

C,H;Cl: b2950, b2952, 
b2953, b2954, b2955, 
b2956, b2957, b2958 
p1724, p1725 

C,H,C1O: b2476, 
b2665, b2914, b2915, 
b2916, b3049, b3050, 
b3051, b3052, b3053, 
e535, p1090, p1139, 
p1l525 

CiH,Cl0;: 2184, 2185 
a369, 0445, b2723, 
b2727, b2731, £161, 
£166, p1380, p1381, 
p1382, p1390, p1398, 
p1402 

C,H,C1O;: a370, £162 

C;H;Cl;: b2608, b2609, 
b2610, p1208, p1209 

C,H;Cl1,0: b2909, 
b2910, p1638, p1639 

C,H,Cl;02: 254, b2484 

C;H,FO:: b2779 

C.Hj10,: 2508, p1513 

C.H;N: b2680, p1196, 
pl197, p1534, p2173 

C,H;NO: b3010, p1487, 
p1514, p1515, p1793, 
p2169 

C,H;NO:: a62, b2634 

C,H,NO;: b2818, 2133, 
0281, s219 

C\H,NO,: 2503, 2546, 
a1462, al463, al464 

C,H;NS: i230, i237, 
t174, t181 

C,H,N;0: 0554 

C,H,N;0;: b2384 

C,Hs: b2940, b2941, 
b2944, c590, e911, 
pl717 

C\H.BrCl: b2503, 
b2504 

C,H;BroF: b2507 

C,H;BrNO: b2704, 
p1362 

C.H,Br2: b2533, b2534, 
b2535, b2536, p1159 

C,H;Br.0: e484, e583 

C,H;CIF: b2519 

CiHyCl: b2537, b2538, 
b2539, b2540, b2541, 
b2542, p1164, p1165, 
p1166 





C-605 


C,H;Cl,0: b2883, e485, 
e486, e487, e488, 
p1620, p1621 

C,H;Cl.O2: a36 

C,HsCl.S: 8307 

C,HsyNo: a769, 2156, 
£158, 113 

C,HsN20: u25 

C,H sN2O2: b2633, 0260, 
p1706, s188, u22 

C,H3N2O3: al8&6, a1461, 
ul29 

C.H.N,O,: 52558, 
b2559, b2560, e119! 

C,H;N2S: u27 

CiHsN,Oo: p944 

CiH3N,0O,: a774 

C,H,O: b2471, b2561, 
b2562, b2563, b2912, 
b3045, b3046, b3047, 
b3048, c910, e431, 
e534, £220, p1183, 
p1820 

C,H;OS: a591 

C.H;02: a4l, al99, 
b2479, b2555, b2651, 
b2923, b2924, b3002, 
b3003, b3004, d197, 
d198, d210, e585, 
£140, £146, p1324 

C.,H;02S8: a45l, a518 

C,HsO3: a212, a444, 
a461, 2524, b2780, 
b2783, b2784, b2787, 
¢181, p1471, p1472, 
p1473, p1484 

C,H;0;S: b2620 

C.H,O,: e152, e153, 
e156, p1426, p1427, 
t255 

C,H;0;: t250, t251, 
t252 

C,H3S: +224 

C,HsS2: d265 

C,H,Br: b2500, b2501, 
b2502, p1129 

C,H,BrO: b2874, 
e479 

C;H,Cl: b2511, b2512, 
b2513, p1l41 

C,H.C10: b2875, 
b2876, b2877, b2878, 
b2879, b2880, e480, 
e481, e582, h765, 
p1606, p1607, 
p1608 

C,H;ClO;: a32, e352, 
p1257 

C.H.C10,S: b2640, 
p1290 

C,H,CIS: s305 

C,H,Cl;Si: s61 

C,H oF: b2564 

C,H ,FO: b2891 

C,Hol: b2568, b2569, 
b2570 p1195 

C.H,N: 2796, p2160 

C,H.NO: 2102, 2121, 
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b2472, b2653, b2913, 
n408 
C,H,NO;: 2125, 2766, 
a767, b2582, b2583, 
b2689, b2690, b2691, 
b2692, b2693, b2694, 
b2695, ©94, ¢97, ¢124, 
g127, g155, 157, 
n490, n491, n492, 
p1200, p1336 
C,H,NO;: b2696, 
b2697, b2698, b2907, 
n480, n481, p1634, 
+253, +254 
C.iH,NO,: p1269 
C.H.NO;: p1266 
C,H,NS: t185 
C.,H,NS:: d266 
CiH,N;O: p1657 
C,H,N;O2: 0553 
CyOro: b2485 
C,H, BF;0: e478 
CyHipCINO:: g128 
CyHiClOP: p764 
C,H, Cl,0.Si: s63 
C,H Cl,Si: s63 
C,HioF,02Si: s65 
C,HioF2Si: 867 
CysHN2: p932 
CiHioN2O: a69, a838, 
u113, u128 
C.HioN202: a837 
C,HyoN203: c81 
CyHioN20,: a1459, 
a1460 
CsHiN2S: ul123} 
CyHioN.Oc¢: u20 
C,H,,0: b2864, b2865, 
b2866, b2867, e477, 
e577, e581, p1633 
C.HOS: 365, 8385 
C,H, 0:2: a22), b2614, 
b2615, b2616, b2617, 
b2618, b2619, b2621, 
b2622, b2623, b2624, 
b2625, e229, e292, 
e363, h728, p474, 
p1268, p1632} 
C4H 0028: 8302, 3307, 
8356 
C,H, 0282: d237 
C,HO;: b2649, b2650, 
d168, 287, 288, 0241 
C,H\O;S8: 8417 
CyH,0,: e147, e148, 
e148} 
C,H0,S8: 8398, 8410 
C,HS: b2643, b2644, 
b2645, b2646, p1295, 
p1296, 83038, 8347, 
$348 
C,HwS:: b2636, d238, 
e189 
CiHS83: t746 
C,HyTe: t41 
C,H, As: a1427 
C,Hy,AsO3: b2612 
C,Hi.BO:: p1233 


C,HyN $ a827, a910, 


b2486, b2487, b2488, 


b2489, p1114 
C,HyNO 3 b2868, 


b2869, b2870, b2871, 


b2872, e170, e359, 
e364, p1113, p1595 
C,H\NO:: a830, p1l252 
C,H, NOS: b2639 
C,H NO;3: p1251 
C,Hi,NO;S: t36 
C,Hy,O.P: d195, p762 
C,Hi,O3P: b2637, 
b2638, e316, p797, 
p1284, p1285 
C,Hi10.P: p770 
C,HyP: p743 
CyHyp,Ase: el 
C,H,2As,0: 03 
C,H,.As.S: cb 
Ci 2BFN2: b2394 
C,H,,.BN: b2400 
C,H)2.B20.: $182 
C,H,.BrN: a969 
C,H,,Br.N2: p933 
C,Hy.CIN: a828, a970 
CiH2,ClNo: p934 
CyHy,IN: aQ75 
CiH,,Ne: b2529, e187, 
h651, h652, h683 
C,H,.N20: a829, e343 
CiHi,N,OS: s415 
C,H,.N2028: s394 
C,H,.N2S8: s306 
C,Hy2.NoSe: d239 
C,H2.03P2: p767 
C.Hi20,Si: 0250 
C,H2Sb2: b2380 
CiH,.Si: s80 
C.H,,NO: a973, a974 
C,Hi3:NP2: a808 
CyH,3N3: d180 
CiHyCl.No: b2530 
CiHy4N.O,83: ulOl 
C,Hi;,NO2: a972 
C,H,.N;O.8: g203 
C,Hi30;Si: m322 
CyH2N2O¢: p935 
CyL,0: £220! 


C; 


C;Cly: c866 

CsCl: c901 

CsFio: p398 

C;HCLNa: pls9gl 

C;H2,Cl,O3: ¢264 

C;H.O;: 0556 

C;H;BrO:: £283 

C;H;BrO;: £248, [244, 
£245 

C;H;Br.N: p1982 

C;H;ClOS: t233 

C;H;ClO:: £227, £284 

CsH;Cl03: £247, £248, 
£249 

C;H;103;: £254 

C;H;I,NO: pl986 


C;H;NO: £236 
C;H;NOx,: £287 
C;H3NO;: {266 
C;H,: p73 
C;H.BrN: p1970, p1971 
C;H,BrNO: p1972 
C;H,Br.No: pl954 
C;H.CIN: p1973, 
p1974, p1975 
C;HyCl.No: p1955, 
p1956, p2107, p2108 
C;HyCl,O2: 8255 
C;HiN:O.: i10, ul5, 
ul6 
C;HiN,: p1l888 
C;H,N,O: h770 
C;HiN,O2: x6 
C;H.N,O;: u130 
C;H.N,O.: p1957 
C;H.N,S: p1890 
C;H,OS: +229 
C;H4O2: £277, p54, 
p2114 
C;H,0.2S8: 232 
C;H.O;: £222, £241, 
m13, p2118, s254 
C;H4O.: a719 
C;H;BrN2: pl1951 
C;H;BrO: £198 
C;H;BrO,: c928 
C;H;BrS: t196, t197 
C;H;CIN:2: p1953 
C;H;ClO: £201! 
C;H;Cl1S: t201 
C;H;IN2: p1958 
C;sH;N: p1939 
C;H;NO: p2007, p2008, 
p2010, p2150 
C;H;NOS: t230 
C;H;NO:2: £280, £281, 
p1984, p1985, p2151 
C;H;NO.S: LOL 
C;H;NOs: p2030 
C;H;NO;S: p2078 
C;H;N;0: p1900 
C;sH;N3:O2: p1963, 
p1964, p1965 
C;H;N;: plss9 
C;H;N;O: g211 
C;Hs: b3069, c865, 
p442, p443 
C;HeCIN: p1940 
C;H;CINO:: s208 
C;HsCINO,S: t153 
CsH¢Cl,.02: p159 
C;H;C]LNO: a337 
C;HsCl,N2O3;: u36 
CsHola: p1172 
CsH.No: p162, p18s99, 
p1948, p1949, p1950, 
p2110 
C;H.sN2OS: u9, uld 
CsHsN2O2: u6, Wis u7}, 
u8} 
C;H.N202S8: h613 
CsH;N2O3: e304, p1941 
C;H,O: b3068, £213, 
£214 





C-606 


C;H,OS: m346, m379, 
t212 
C;H;O2: b2793, £212, 
m369, p53, p428, 
p430, p458, p459, 
p1842, p1852 
C;H;O.: 6920, 922, 
0925, c926, c927, 
£190, m12, p13, p260, 
$253 
C;H.0s: p177, p178 
C;H,;O¢: e333, e334 
C;H,Os: e335 
C;H.S: t215, +216 
C;H;BrN:: p1906, 
p1908 
C;H,Cl: b2442, b2443, 
b2444, b3073, ¢900, 
p48 
C;H7CIN2: p1910, 
plg9il 
C;H;Cl1O: b3041 
C;H,ClO,: b3026, 
b3031, b3032, p1778 
C;H,C1O;: m30, p1458, 
p1459, s222 
C;H,CLNO: a326, a327 
C;H7Cl;: b2967 
C;H7Cl;02: 2625, 2633 
C;H,Cl;0;: a626 
C;HN: p424, p2142, 
p2143, p2144 
C,H;NO: £1941, 02921, 
0293, p429 
C;H;NOS:: r23 
C;sH;NO»: m32, p1476, 
$215 
C;H;NO.S: a512 
C;H;NO;: $213 
C;H;NS: t141, t142, 
t217 
C;H;N;: p1976, p1977, 
p1978, p1979, p1980, 
p1981, p2100, p2101, 
p2102, p2103, p2104, 
p2ll1 
C;H;N;0: c950 
C;Hs: b2460, b2461, 
b2462, b3079, c899, 
p44, p45, p46, p47, 
p447, p448 
C;HsBr202: p1407 
C;HsBr;: pll4i! 
C;HsCl,: b2959, b2980, 
b2981, b2982, p399 
C;HsCl.0: b273%, 
b2740, p254, p257, 
p1396 
C;HsCl,.0:2: al91, a414, 
a417, p1419 
C;HsCl.O;: c162 
C;HsC1L,NO: a342 
C;HsCly: b2526, p1115 
C;HsI,: pl1lis? 
C;sHsN2: p1914, p1915, 
p1916, p1917, p1918 
C;HsN2O2: h616, u4! 
C;HsN203: u52 
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CsHsN.On: p76 

C;H,O: b2457, b2458, 
b2459, b2938, b2939, 
b3063, b3091, c894, 
c908, e465, e561, 
e562, e565, p437, 
p1894 

C;H;Q:: a59, a216, 
b2832, b3014, b3039, 
b3040, c594, £289, 
p82, p83, p156, p198, 
p202, p268, p269 
p270, p277, p423, 
pl773, p1799 

C;H;O;: a252, £269, 
p299, p1543 

CsH;O,: a227, m24, 
m77, 0287, p158 
p1457, s251 

C;H;0;: m90, pls; 
p174, p175, s248, 
$249 

C;H;O;: p1s4, p1ls5d 

C;H,Br: b2944, b2945, 
b2946, ¢870, p378, 
p379, p380, p380}, 
p381, p382, p383, 
p384 

C;H,BrN2: p1907 

C;H;BrO: b2805, £199 

C;H,BrO>: 2284, b2708, 
b2709, b2713, b2714, 
b2715, b2719, p242, 
p1348, p1357 

C;H,.Cl: b2961, b2962, 
b2963, b2964, b2965, 
b2966, c872, p385, 
p386, p387, p388, 
p389, p390, p391, 
p392, p393 

C;H,.ClO: b2806, 
b2917, b2799, p221, 
p351, p352, p353, 
p354, p1432 

C;H,Cl10,: al86, al88, 
a372, a379, b2726, 
b2730, b2734, b2736, 
b2739, £151, £159, 
p248, p249, p251, 
p253, p256, p1377, 
p1388, p1395, p1401 

C;H,C10;: aslo, £157 

C;H,Cl,.NO: a331, a332 

C;H,Cl;: b2525, b2580, 
b2581 

C;H,FO:: p265 

C;H,N: b2577, b2801, 
b2810, p229, p1198, 
p1l435 

C;H.NO: i136, i142, 
p204, p2172, p1035, 
p1447, p1448 

C;H,NO:: a66, p200, 
p201, p1037, p1038, 
p1068, p1069, p1070 

C;H,NO;: p1071, 
p1072, p1073, p1074, 
p1075, p1076, 


C;H,NO,;: a76l, go58, 
£59, £60 

C;H,NO;: g63, g64 

C;HoNS: i218, i219, 
i220, i221, i222, i229, 
t167, t168, t173 

C;HyN3: h590 

CsHio: b2991, b2992 
b2993, 592, e868, 
909, p375, p376 
p377 

C;HiBrF: p93 

C3;HyBrNO: b2716 

CsHyBr2: p117, p1157, 
p1158 

C;H,CIlF: pllo 

CsHiCINO: a354, 
a360, c106, p1036 

C;sHiCINO,: g61 

C;,;H,CINS: c109 

C;HiCl,: b2545, 
b2546, b2547, b2548, 
b2549, p118, p119 
p120, pl21, p122, 
p123, pl24 

C,;HiF3NO-2S: m338 

CsHiols: p130 

C;HioNe: c575, 
p1436 

C;HioN20: p1011 

CsHioN202: p157, p199g, 
p203 

C;HioN2O03: g65, 
h610 

C5HiN.O,: e119, c128, 
2163, p135 

C;HioN2So: c187 

C;Hi.O: b2480, b2481, 
b2926, c892, e429, 
e538, £215, £216, p77, 
p346, p348, p432, 
p433, p434, p1094, 
p1895 

CsH\OS:: e179) 

CsHO;: 2217, 2258, 
b2674, b2796, b2797, 
b2798, b2802, d204, 
e338, e560, £132, 
£133, £139, m378, 
p78!, p78?, p214, 
p357, p358, p359, 
p360, p361, p1430 
p1316, p1532 

C;H,03: a219, a448, 
523, b2786, b2790, 
b2791, b2792, c170, 
d203, d209, p266, 
p1467, p1468, p1469, 
p1486 

C;H,O,: g89, p1l424, 
p1l425 

Cs5H100;: 21383, a1384, 
1386, 21388, 21390, 
r27, x30 

C;HiO<¢: a1394, a1395, 
al1396 

C;HwS: $3350 

C;H::Br: b2508, b2509, 





b2510, p90, p91, p92 
pl125 
C;HiCl: a2520, a2521, 
b2522, b2523, b2524, 
p99, p100, p101, 
pl135 
CsH,. ClO: b2881, 
b2882, e558, p318, 
p319, p320 
C;Hi,CL.N3;: h591 
C;HyF: p1l43 
C;H,,FO: p329 
C;Hul: b2571, b2572, 
b2573, b2574, b2575, 
p144, p145, p146, 
pl194 
CsHuN: p952, p2167 
CsHiiNO: a134, b2482 
b2803, b2927, £119, 
£195, m419, p78, 
p215, p347, p1095 
C;HiiNO:: b2170, 
b2699, c89, c93, c105, 
e117, i241, i242, i243, 
n499, n501, p150, 
p236, p237, p238, 
p239, p240, p241, v2, 
v3, v4 
C;H,,NO,.S: m38gs, 
m389 
C;Hi,NO;: n486, v5 
C;H,,NO,: p1264 
C;Hi:N20,S: 0233 
CsHie: b2579, p84, 
pll74 
C;H,,.CINO;: a756 
C3Hi2Cl;N: a834 
C;H,\.N2: p946, p947 
C;H,.N.0: u42, u43, 
u44, u55, u56, u92, 
ull6 
C;H,2N202: 0231 
C3sHw.N2S: u59, u117 
C;H,.N:03: c82 
C;H.2.0: b2892, b2893, 
b2894, b2895, b2896, 
b2897, b2898, e458}, 
e459, e460, e546, 
e557, e575, p313, 
p314, p315, p1625 
C;5H,.02: b2629, b2630, 
b2631, e243, e370, 
e391, £109, p186 
p187, p188, p189, 
p1260, p1630, 
p1630! 
C;H1203: d179, 78, 279, 
0235, p213, p1265 
C;Hi20,: p74 
C;H,20;: a745, al1391, 
a1392, al393, x29 
C;H,.S8: b2647, b2648, 
p209, p210, p211, 
$291, s343, i346 
C;H\;BO,: b2613 
C;H,3;CIN2O,: 0232 
CsHi3N: a833, b2494, 
b2495, b2496, p85, 


C-607 


p86, p87, p1111, 
pll75 
C;H,;NO: e244, e371, 
n470 
C;Hi;NO,2: a835, a907, 
p1250, p1261 
C;H\;NO3: b2171 
C5;H,3,03P: m324 
C,;HyNe: p1l16 
C;H,,O;Si: $742 
C;H,;NO.: 0306 


C; 


C;AsF\5: a14433 

C.Brs: b786 

C;Cl,O>2: b2111 

C;Cl;NO2: b893 

C,Cl,: b787 

CsClyo: h286 

CFs: c631, c632 

CeFio: e814 

CeF io: h562, h563, p418 

CoFi3N: c662 

CeFisN: a931 

C;HBr;: b918 

C;,HBr,O: p683 

C;HC1;0:: b2114 

C;HCLNO,: b895 

C;HC);: b919 

C;HC1,O0: p684 

C,HI;: b921 

C;H.Br,CINO: b2083, 
b2084 

C;H.Br;NO,: b899, 
b900, b901, b902, 
b903, b904 

C,H.Br,: b929, b930 

C;H.Br,O: p689 

C,;H.Br,O:: b621, b622 

C;H.Br,N: al173 

C.H2CIN30¢: b482, 
b483 

C;H2Cl,.02: b2088, 
b2089, b2090, b2091 

C,;H.2Cl1.0;3: £274 

C,.H:Cl1,.0,: b623 

C,H.Cl;NO: b2092 

C;H2Cl;NO:2: b905, 
b906, b907, b908, 
b909 

CsH2Ch: 931, b932, 
b933 

C,H2Cl,0: p690, p69gl, 
p692 

C,;H:2C1,0:2: b624, b626 

C,;H:2C1;,N: all74 

C.H.I3;NO:2: b910, b911, 
b912, b913 

C.HoI,: b938, b939, 
b940 

C,;H.1,02: b627 

C;H2N2Os3: n479 

C;H.N,O;: b2150 

C.H.N,O>o: p693 

C;H20¢: r25 

C.H;BrCl,: b316, b318, 
b319, b320, b321 


FORMULA INDEX OF ORGANIC COMPOUNDS (Continued) 


C,H;:BrN20;: b331, 
b332, b333, b334, 
b335 

C;H;:BrN:0:: p597, 
p598, p599, p600, 
p6ol 

C;H;Br,.NO:,: b516, 
b517, b518, b519, 
b520, b521 

C.H;Br,NO;: p629 

C,;H3Br3: b948, b949, 
b950 

C.H;Br;0: p695, p696, 
p697, p698 

C;H;Br;O2: b630, b631 

C;.H3;CIN:O,: b434, 
b435, b436, b437, 
b438 

C;H;CIN2O,S: b1079 

C;H;CIN.Os: p616, 
p617 

C;H;ClO,: b2076, 
b2077, b2078 

C;H3ChI: b552 

C;H;Cl.NO,: b554, 
b555, b556, b557, 
b558, b559 

CsH:ClLNO;: p637 

C;H;Cl1.N;: b561 

C;H;Cl;: b952, b953, 
b954 

C.H;C1;0: p699, p700, 
p701, p702, p703, 
p704 

C;H;Cl;02: b629, b632 

C.H3;C1;0.S8: b1149, 
b1151 

C,;H;Cl;,03: b955, 
b956, b957 

C;H;ClL,N: al1179, 
a1180 

C.-HsFN;O0,: bec 

C.;H31;: b968, b969, 
b970 

C.H;1;0: p705, p706 

C;H3N;O0¢: b979, b980, 
b981, t704 

C.H3N;0¢8: b858 

C;.;H3N;07: p707, p708, 
p709 

CyHyN;Os: b637 

C;H.BrCl: b312, b313, 
b314 

CsHiBrClO: p595, p596 

C.;H,BrClo.S : bl 134, 
b1139 

C;H.BrClN: alO19, 
a1020, 21021, 21022 

C.HuBrF: 2341 

C.HiBrlI: b342, b343, 
b344 

C;H,BrNO: b359, b360 

C;H.BrNO,: b356, 
b357, b358 

C;.HyBrNO;: p602, 
p603, p604, p605, 
p606, p607, p608, 
p609, p610, p61l 


C;H.BrN;: 6366 

C;H.BrN;O,: a1028, 
a1029, 21030, a1030}, 
1031, 21032, 21033 

C,HyBr2: b512, b513, 
b514 

C;,H.Br2N20;: al073, 
al074 

CsH:Br.O: p627, p628 

C;H.Br,0.S: bl 138 

C,HiBr3N: al181, 
a1182, 21184 

C,H.CIF: b449 

Col L,C1IFO.S : bl 162 

C.HiCll: b456 

C;HiCINO: b475, b476, 
b477, b2073 

CsHiCINO:: b472, 
b473, b474, b2079 

C;HiCINO,.S: b1080, 
b1O81 

C.,H.CINO;: p61s, 
p619, p620, p621 

C;HuCINO.S: b1176, 
b1178, b1180 

CsHiCIN;: b480 

C .HuCiNn;0,4: a1052, 
1053, 

C;HiCh,: b535, b536, 
b537, h539 

CsHyCl,No: b2071 

C;.HiCl,.N2O>:: al084 

CsH.Cl,0: p630, p631, 
p632, p633, p634, 
p635 

C;HuCl.O:: bd538, b539, 
b540, b541, b542, 
b543 

C.H,Cl,0.8: b1144 

CsHyCl,;N: a1185, 
al186, a1187 

C .HyCl,O.: b625 

C;HyFI: b780 

C;HsFNO,: b783, b784, 
b785 

CsHiINO:: b835, b836, 
b837 

C;HyINs;: b839 

CyHal: b638, b639, 
b640 

CsHylNeO:: a L096, 
al097, al1098, a1099, 
al LOO 

CsHybLO: pb639 

C;Hyl.O,4S: bl 152 

CoHaIz;N: al188, al189, 
a1190, all191 

CoHiNo: p1882, p2039, 
p2047, p2054 

CsHyNeO.: u4 

CoHyN2O,: b590, b725, 
b726, p1901, p1902, 
pl9038 

C;HyN.0;: p644, p645, 
p646, p647, p648, 
p649 

CyHyNsOs: b589 

CsHiN2O07S: b1157 


C;HiN;O2: b896, b897, 
b898 

Cs.HiN:O¢: al192 

C,H.O2: b2069 

C;H,0;S: a564 

C;H.O,: b2094, ¢523 

C;H.O.S: t236, t237, 
t238 

C,H,0O;: £270, 1272; 
£273}, £2751, £2122 

CsH.0,: 62112 

C,HiSo: t244, t245 

C,HsAsCh: al425 

C,;H;AsFk>: a1431 

C,;H;AsNO;: b1001 

C.H;A sO: 21446 

C,;H;BF.2: b2396 

C;H;Br: b309 

C;H;BrN2O2: a1034, 
21035, 21036, 21037, 
a1038, a1039, a1040 

C;H;BrO: p592, p593, 
p594 

C;H;BrOS: t190 

C,H;BrO>: b322, b323, 
b324, b325, b326 

C,;H;BrO2S: b1087 

C;H;BrO;S: b1132, 
b1136 

C,H;BrS: b348 

C;H;Br.N: al067, 
21068, 21069, 21070, 
a1071, a1072 

C;H;Br.NO: p57], 
p572, p573 

C,H; Br3No: b1013, 
h707 

C;H;Br.N: al 183 

C;H;Cl: b407, h538 

C;H, CIF: b450 

C;H; Cl: b454, b455 

C;H;CIN2:: b1010 

C;H;CIN2O: po69 

C;H;sCIN:O:: al0d8, 
al059, al060, al061, 
al062, al063, a1064, 
al065 

C;H;CIN:Os;: p567, 
p568, p570 

C;H;ClO: p6138, p614, 
p615 

C;H;ClOS: b1083, t191 

C;yH;ClO»: b414, b415, 
b416, b417, b418, 
b419 

C;H;ClO.S: b1088, 
b1097 

C;H;ClO;: £250 

CsH;ClO;S: b1142 

CyHsClsS: b458, b459, 
b460, b1078 

C;H;ClLN: al076, 
21077, 21078, 21079, 
alOsO 

C;H;CLNO: p574, 
p575, p576, p577, 
p578 

C.HsClNO2S: b1094 


C-608 


C,H;Cl,OP: b1071 
C.H;ClP: p741 
C;H;Cl.Sb: s115 
C;H;Cl;: h545 
C.H;sCl;No: h708 
C;H;ChLP: b1072 
C.;H;Cl;: c821, e822 
C;H3F: b779 
C;H;FO2S: b1099 
C;HsF;Si: s78 
C;H;I: b828 
C;H;1O: p656, p657, 
p658 
CsH;102: b596, b598, 
b599, b840 
C,;H;I.N: 21091, a1092, 
a1093, a1094, al1095 
C,;H;NO: a457, b894, 
p2035 
C;H;sNO:: b891, p682, 
p2036, p2040, p2048 
C;H;NO2S: b856, b857 
C;H;NO;: b615, p679, 
p680, p681, p2057, 
p2058, p2059 
C;H;NO,: b613, b614, 
p2056 
C;H;NO;S: b1089, 
b1090 
C;H;NO;S: b1175, 
b1177, b1179 
C;H;sNO¢: b1058 
C;H;NO;S: b1169 
CsH;N;: b947, b2149 
C;H;N;O3: b1012 
C;HsN3:0,: a1113, 
alll4 
C;H;sN30:;: pd579 
C;H;N;O0;S: b1158 
C;H;N;O: p1l884 
C3H;N;Oo: p1883, x24 
C;.H;N;Os¢: h709 
C;H;NaO,S: b1103 
C;Hs: b202, ¢849, h307, 
h308, h311, h312, 
h313 
C;H;AsBrO;: b990 
C;HsAsClOs;: b991, 
b992, b993 
C;HsAsNO,: b1004 
C;H;AsNO;: b1002, 
b1003 
C.;HsAsNOs: b997, 
b998, b999, b1000 
C;H;BBrO,:: b1007 
C;H;sBC1O2: b1008, 
b1009 
C;H;BrN: 1016, 
alO17, al018 
C;HsBrNO,S: b11338, 
b1185, b1137 
C;HsBre: e679, e680 
CsH;CIN: a1048, a1044, 
al046, al048 
C;HsCINO: b452, b453, 
p562, p563, p564, 
p565, p566 
C.HsCINO:: p2045 
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C;H.CINO,S: b1140, 
b1141, b1143 

C;H,CINO;S: bl 1 5s 
b1116 

C;H.Ch: h542 

C.HsCl.N2: b495, b496, 
b497, b498, b499, 
b500, h650 

C;H;Cl.0.: b2093 

C.H-Clhy: h290 

C;H-Cl,: c681, c682, 
c683, c684, h565 

C;Cl,0: c636 

C;H.ClhO;3P: p807 

C;.H;ClOuwP: p793 

C;H-FN: alds2; a1133, 
all34 

C;H;FNO.S: b1161 

C;HeIN: 21136, 1137, 
al138 

CsH No: b2070 

C;H;N20: al gee 
p2037, p2041 

C;H.N2O.: al1167, 
al168, al1170, b805, 
b2072, p2055, u136 

C.H-«N2Os;: p580, posi 
p582, p583, p584, 
p585 

C;H,;N,0;8: b1128 

C.H sN:O2: Xe 

C3HsN.O;: ul32, u133 

CsHeN,O;: £288, h666, 
h667 

C;H-O: p555 

C;H.OS: p659, p660, 
p661, t188 

C;H;O2: b569, b574, 
b577, £194, £286, h583 

C3H-O2S: 2588, b1082, 
$235 

C;H;O.Se: b1074, 
b1076 

C;H;O3: a456, b961, 
b963, b965, £234, 
£242, £256, £259, £260, 
£262, £264, £265, £285, 
m11, p2120 

C;H,;O;S: b1091 

C;H;O;Se: b1075 

C.H;O4: 6936, b937, 
b3083, £255, h292, 
h293, p2119 

C;H;O.,S: b1165, b1166 

C,H;O;: b789, e929, 
m139, m140, p1760 
pl761 

C;H-O7S:: b1065 

C;H;O.8;: b1197 

C;H;S: b854 

C.H-S2: b644, b645, 
b646 

C;H.Se: p688 

C;H;AsO: b985 

C;H;AsO;,: b994, b995, 
b996 

C;H;BO;: b1006 

C;H;BrN2: h641, h643 


C;H,BrO:: 0733 
C;.H;CIN:: b409, b410, 
b411, b412, b413 
C.H; ClO: h300 
C;H,Cl10,: f188, ms 
C 3H, ChN: al045, 21047 
C,;H7Cl;: h291 
C.H;103: b597 
C;H{N: al002, p2019, 
p2020, p2021 
C;H;NO: b804, p556, 
p557, p561, p1983, 
p2013, p2018, p2127, 
p2128 
CsH;NOS: t189 
C;.H;NO:: bez. b223, 
m6 
C;H,;NO-2S: b1093 
CsH;NO;S: b1095, 
b1108, b1112, b1167 
CsH;NO,S: b1127 
C;-H;NO;S2: b1064 
C;H,NS: a1141, a1142, 
al144, b260, b261, 
b262 
C;H;N30: p2052 
C;H7N;02: b507, b508, 
h690, h691, h692 
C;H;0O2P: b1068 
C;H7O3P: b1070 
C;H;O;Sb: b1077 
CsH,0.P: p773 
C;H:P: p749 
C.Hs: c628, c629, h540, 
h541, h573, h574, 
p445, p446 
C;HsAsNO;: b986, 
b987, b988 
C;-HsAsNO,: b989 
C;HsBrNO: p558 
CeHgBr20: c794 
C.;H;Br.QO3: b2to2 
C;HsCIN: a1004 
Cs-HsCINO: p559 
C;HsCINS: a1143 
C;,HsCl.: h287 
CsHsCl,O2: b2755, h384 
C;.HsCl.0,: 0264 
C,;HsCl1.0;S: b1148, 
b1150 
C;HsCl,O2: ab7 
CsHsINO: p560 
CsHsNo: 6492, b493, 
b494, h391, h694 
h695, p1898, p1959, 
p1960, p1961, p1962, 
p2022, p2023 
C;HsN20: p622, p624, 
p625, p626 
C;HsN20.8: b1109, 
b1111, b1113, t150 
C.HsN203: al005 
C.HsN20;S: bl 146, 
b1147, b1164 
Cy-HsNcO2: h382 
C.-HsNc6Ois: m127 
C.HsO: c841, £206, £209, 
h277, h577, h578 








CyHsO»: b1014, b3087, 
e727, c729, c731, 
e566, £208, h298, 
m371, p18, p1767 

C.HsO,: ¢595, c597, 
c598, c599, c600, 
c601, c602, £189, 
h458, el, e2, e3, m3?, 
m39, m96 

C,HsO5: 21458, h401, 
h402 

C.HsQ¢: al1455, al1456, 
al457, p1297 

C.Hs3O7: 0428, i211, 
p1299 

CsHsOs: p1298 

C;H;S: t206, t207, t208, 
t210, t211 

C,H Br: c813 

C,H ,BrO,: b3021 

C;H ,BrO;: b2721, 
b2722 

C.H,Cl: h283, p50, p5l, 
p52, p450, p451 

C.HyCIN:2: h697 

C,H,C1O: ¢790, ¢791, 
e792 

C;H,ClO2: b3024, 
b3025, b3029, b3030 

C;H,Cl1O;: b2744, 
b2746 

C,;H>Cl;: h567 

C,H,Cl,02: a617, 2618, 
a619, a624, b2859 

C;HsCl;03: p16 

C,H,Cl;: h375 

C.H,N: p2131, p2132, 
p2137, p2138 

C;H,NO: h299 

C,H NOS: +144, t148 

C.-HsNO>2: g221, s212 

C;H,NO;: a100, t739 

C,H yNO,: 0283 

C;H,NO,S: a1010 

C.,HoNOs: a242 

C.-H.N;: b946, b945, 
p1507, p2097, p2098, 
p2099 

C;.-HoN;O: p694 

C.>HeN3O02: h592, h593, 
h594 

C.H»N;3O:: ¢740, 1153, 
pl762 

C.HoNu: m150 

CeHio: b2447, b3077, 
e811, h278, h279, 
h280, h281, h282, 
h579, h580, h581, 
p456, p457 

C;HywBro: c653, c654, 
c655, c656, c657, c658 

C,H Br2O2: b2750, 
b2751 

C,HiCINO: a357, 
p2163 

CsHiCIN;O:: h599 

CeHi0Clh.: h560, h561 

c659, c660 





C-609 


CsHwClN.O: p623 
CoH ChO:: a410 
CsHyChLNO: a612 
CoH Ch: h377 
CoH NOuw: a1008 
CeHioNo: pl919 
CyHioN202: al 169, e728, 
e730, ¢732 
CoeHiN20,: al640 
CyHioNa: m395 
CeHioNsOu: e325 
CHO: b2450, b2451, 
c671, c785, c836, 
©879, c895, c896 
e897, e455, e469, 
h303, h304, h546, 
p374, p440, p441, 
p461 
C.-HwOS:: a777 
C.>H, O02: al77, b3012}, 
b3013, b3017, b3036, 
©801, ¢880, h295, 
h296, h297, h379, 
h413, h466, h568, 
p81, p431, p1303, 
p1796 
CsHiO2S: b2857 
C;H1O0282: e313 
C;Hi,O2S4: x10 
CsHiO3: b2813, b2828, 
b2829, b2830, b3037, 
d211, h416, h476, 
0240, p304, p1310, 
p1460 
C.HyO.: a2, a465, 
e285, g31, h380, i166, 
m80, m100, m118, 
0266, 195, 8223, 
8245, s246, 2460 
C.H\ Os: d192, p1464 
(CsH 00s) n? e234, d8s9, 
g181, 140, s112 
CsHO;S: b1092 
C;HwO-S: a781, g2, g4, 
g33, g34, g57, g214, 
g215, 12, m132, m133, 
t5, 25, t26, t27, t32 
CsHO7: g6, £37, g56, 
217, m141, m142 
C;.HiwOs: a780, m421}, 
Su 
CsHwS: $292 
C.HyS3: t745 
C,H, Br: c642 
C.Hi,BrN2O:: u38 
C,H, BrQ,: a278, a280, 
b2707, b2718, h452, 
h453, h455, h456, 
p244, p245, p1365 
C,Hy Cl: b2960, e651, 
h552, h553, h554, 
h555, h556, h557, 
p396, p397 
C;HiClO: b2759, 
b2762, b2765, b2774, 
e747, c748, c749, 
e750, h432, p286, 
p290, p294 
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C.H,,ClO:: a365, a366, 
a371, b2725, b2729, 
b2733, £164, £165 
p1379, p1393, p1400 

C.H,:Cl.N3O2: h597, 
h598 

C.H;,Cl;O2: ad3, 
e220 

C.HuF: c676 

C,H, FO:: h462 

C.Hy I: c685 

C.-HiIN.,O2: u91 

C;HiN: a816, b2182, 
b2578, b2775, h438, 
p147, p295 

C;sHiiNO: c786, h446, 
p1028, p1578, p2170, 
p2171 

C;sHi.NO:: a65, b3019, 
692, h412, m409, 
p1l030, p1307 

C;Hi,NO;3: h393, 0279 

C;H,,NO;: h397, 
p1506 

C;HiNO;: g35 

CsHiiNS: 1232, i235, 
t176 

CeHiiN;O04: ¢430, t737 

CsHiuiNs: b917 

CsHi2: b2983, b2984, 
b2985, b2987, c591, 
c637, c876, h547, 
h648, h549, h550, 
p410, p411, p412, 
p413, p414, p45, 
p416, p417 

C;H,.BrF: h329 

C;Hi:2BrNO: b2711, 
p246 

C.H,.Br2: h347 

C.H..C1F: h338 

CsHi2,CINO: 2321, 
a322, a323, a343 

CsHi2CINO>: a355 

C.H..Ch: b2543, b2544, 
h348, h349, h350, 
h351, h352, h353, 
h354 

C;.H,.ClL,0: e498, e529, 
e530, e531, e532 

CsHi2Cl.Oz: a20, a35, 
e181, 108 

CeH2.ChS: $333, 8334 

Cs-H,.ChLN: a932 

CeHyka: h357 

CsHi2Ne: g153, h645, 
p1650 

CsHiN202: h381, h414, 
0258 

C.H,2N.0;: a757, p1335 

CsHi2N2.0,: ¢123, 0127, 
h367, h712, h714, 
0290 

CeHi2N.0O,8: 110, 11], 
112, 113 

CsHi2N2O,S.: c941, 
0942, 0943, c944 

CeH)2N2S3: 8300 





C.Hi.N2S8i: G227, 

C,Hi.Ng: h315 

C,;H,.0: b2478, b2921, 
0742, e430, e435 
e448, e537, £210, 
h316, h517, h518, 
hd27, ho71, ho72, 
p80, p364, p365, 
p366, p435, p436 

C;H,2.02: al78, al79, 
a180, al81, al182, 
a215, b2669, b2758, 
b2760, b2763, b2772, 
b2809, ¢723, c724, 
c725, c726, d200, 
£142, £145, h427, 
h729, k2, p79, p228, 
p283, p284, p285 
p287, p288, p289, 
p291, p362, p1323, 
p1332, p1434, p1527 

C.H,2.03: al98, a446, 
b2781, b2782, h463, 
h464, h465, 127, 128, 
129, p15, p1470, 
pl485 

C;.H,.0;: d186 

CoH.205: ¢737, 738, 
e84, £176, 30, m123, 
$158, r13, r14, r15, 
rl6 

C;H,.0;S8: g53 

C.Hi20¢: a782, a783, 
a790, a791, £175, g3, 
g38, g39, g40, g41, 
g218, g219, id, id, 
183, i84, i85, m134, 
m136, m137, p1881, 
$27, s102, s103, s104, 
t2, t6 

C;Hi.0;: g32, h477, il}, 
t4 

C;H..S: e739 

CsH.2S3: t750, t751, 
t752 

C;HisBr: b2505, b2506, 
h326, h327, h328, 
p94, p95, p96, p97, 
p98 

C;.;H,;.BrO:: a29 

CysHy3C: b2514, b2515, 
b2516, b2517, h330, 
h331, h332, pil, 
pli1!, p12, p113 
pll4 

C;H,,Clo: e453, h485, 
h486, h487, h488, 
h489 

CsHi;Cl0>: a31, p1605, 
p1609 

C .Hi3F: h369 

C.H\;FO: h494 

CoHigl: h370 

CsHi3N: e612, c640, 
p1002, p1003, p1004 
p1005, p1006, p1007, 
p2164, p2165, p2166 

CsH,;NO: a80, al01, 


b2655, b2761, b2764, 
c745, h317, h428, 
m414, m416, p292, 
p349 
C;Hi:NO>: a768, a779, 
095}, c96, c122, ¢133, 
445, 131, 132, 133, 
m417, n496, p316 
C;H,;NO;S: s408 
C.Hi3NO,: g143} 
C.Hi,NOs;: £174, g50 
C;.H,,NS: t134 
C;Hi3N3: g7 
C;Hi3N303: e444 
C;His: b2556, b2557, 
h320, p148, p149 
C;H\,CIN: c641 
C;H,,CINO;: gol 
C;H,.:FO;3P: £103 
C;.H\sN2: p940, p94, 
p942, p943, p945 
C;Hi4N.0: a849, a899, 
130, m410, u95!, u96 
Cy>HisN2O2: 175 
C.HisNsOz: a1404, 
al1405, h388 
C;H\,0: b2885, b2886, 
b2887, b2888, b2889, 
b2890, e450, e451, 
e452, e459!, e461, 
e497, e528, e545, 
e578, e580, h478, 
h479, h482, h483, 
h484, p330, p331, 
p333, p334, p335, 
p336, p338, p339 
C;H,,OS: $392 
CsH\,O2: a22, b2696, 
e219, e289, e348, 
e368!, h406, h407, 
h408, p192, p193 
Cs5H4O2S8: 8357, 8375 
C;H\.O3: a44, d176, 
d217, ¢114, h423, 
h424, h425, h426, 
p1263 
CsHi.O,: h419, t732 
C;H\.O,S8: 3406 
C;Hi4O;: e82, e83, rl? 
CsHOs: a778, gl, h418, 
il, m124, m125, 
m126, s98, s99, 
s100, t3 
C3sH\S: h420, h421, 
h422, s312, s290, 
83832, 8340 
CsH,4S2: d241, d262, 
el&4 
C.H);As: al438 
CsHi;AsO3: al415 
CyH,;AsOy: al414 
C.Hi;B: b2408 
C,H, BFy: 0305 
CsH,;BO 3: b2388 
C.Hi,Br2N: a928 
CsHisCIN2O:: e310 
C;H,;ClO;Si: s62 
C.H);ClL.N: e200 


C-610 


C;.H,;FO:;Si: s75 
C.H; FSi: s76 
C.Hi;N: a810, a811, 
a812, a813, a848, 
a854, 2893, a925 
b2490, b2491, h321, 
h321!, h322, p88, 
pll76 
C;H);NO: 2836, e349, 
e358, e369 
CsHisNO:: 028, a814, 
a815, 2895, a930, 
p317 
C.HisNO;: 2933 
C;H:;,0P: p752 
C;H:;00P: p/65 
C.Hi;03P: e315, p800 
C;H;;0;P: p776 
C;H,:;P: p7dl 
C;H,;PS: p753 
C;.H,;Sb: s120 
C;.HisCIN: a926, 
b2492 
C.-H;,-CINO: a965 
C.HisCINO: a934 
C.HisCl.N2O2: 176 
CeHisNe: e169, h344, 
h346, h655 
C,;H;,;OSi: s82 
C;H,.Si: s181 
C;Hi;NO;S: b1110 
CsHisCl.No: h345 
C;HisN3;0P: p774 
CeHisNa: t736 
CsHisNO;: b2757 
C;H4As;B3: b2399 
C,;H2:B;P3: b2405 
C;H2.Os: b2627 
Cele: b790 
CyNe: t706 


C; 


C;Cl;0: b1868 
CFs: e677 
CGFic: h125 
C,;HC1;0: b171 
C;HCI1,0.: b1867 
C,;HCl,;: t496 
C;H.ChLO: b172 
C,H2Cl,O2: b1889 
C,;HsBrN.O¢: b1440 
C;H;Br;0:: b1901, 
b1902, b1903, b1904, 
b1905, b2109 
C,H;CIN2O»: b1519 
C,H;CIN20;: b1596 
C,H;ClO: b173, b174, 
b175, b176, b177, 
b178, b1539 
C,H;Cl,0:2: b1906, 
b1907, b1908, b1909, 
b1910, b1911 
C;H;Cl,;: t566, t567, 
t568, t569 
C,H31,0>: b1912, 
b1913, b1914 
C,H3;N307: b180 
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C;H;3N30s: b1940, 
b1941, b1942, b1943 

C,HuBrClo: b1412, 
b1425 

C,H.BrClO,: b1480, 
b1431, b1432, b1433, 
b1434, b1435 

C,H. BrN: b1421, b1428 

C,H.BrNO: 1135 

C;H.BrNO,: b1449, 
b1450, b1451, b1452, 
b1453, b1454, b1455, 
b1456, b1457 

C;H.BrNS: i224 

C;H.Br,Q:: b1530, 
b1531, b1532, b1533, 
b2086 

C;H.Br.0;: b1536 

C;H.Br;NO:: b1394 

C,H.Br,: tov3 

C;H.Br,0: b865, t530, 
t531, t532 

C,H,CIN: b1471, 
b1479, b1486 

C;H.CINO: b2152, 
i137, i138, i139 

C;H.CINO;: b1848, 
b1857 

C;H,CINO;: b1514, 
b1515, b1516, b1517, 
b1518, b1520 

C:H,CINS: b2125, i225, 
t169 

C;H,Cl,0: b80, b81, 
b82, b83, b84, b85, 
b86, b1468, b1476, 
b1483 

C;H,:C1,0:: b87, b88, 
b90, b91, b1537 
b1538, b1540, b1541, 
b1542, b1544 

C;H,C1,0;: b1545, 
b1546 

C;H.Cl1.0;S8: b1885 

C,H,Ch: t583, t574, 
t575, t576, t577, 
t578, t579, t580 
t581, t582 

C;H.C1L,O: b866, b867, 
b868, t533, 534, 
t535 

C,H.FN: b1631 

C;H.F;NO:: t563!, t564 

C,;H.INO,: b1752, 
b1753, b1754, b1755, 
b1756 

C,H,1,03: b1559, 
b1561 

C,H.N.O:: b1843, 
b1861 

C,H.N,0>2S8:: b2138 

C,H.N20;: b1529, 1146, 
i147, i148 

C,H4N.O.;: b1852 

C,H.N20;: b112, b113 

C,H.N2O¢: b1589, 
b1590, b1591, b1592 
b1593 


C,HiN207: b1606, 
b1607, b1608 

C,H yN,Os3: b1839, 
b1847 

C,H,O;: b570 

C,H,0;S: b1880 

C,HyOs: 6260 

C,H,O;: m145 

C,H;BrO: b56, b57, 
b1266 

C;H;BrO,: bd9, b60, 
b61, b62, b63, b64, 
b65, b1410, b1417, 
b1423, b2074, b2075, 
c622 

C,H; BrO;: b1441, 
b1442, b1443, b1444, 
b1445, b1446, b1447, 
b1448 

C,H; BrO,: b1436, 
b1487, b1438, b1439 

C;H;Br.NO:>: t436 

C,H;Br;: t591, t592, 
t593, t594, t595, 
t596, t597 

C;H;Br;0: b869, b870, 
b871, b872, b873 

C,H;CIF2: t395 

C,;H;CIN:: al083, 142, 
143 

C,H;ClO: b67, b68, 
b69, b1268 

C,H;Cl10O:: b70, b71, 
b72, b73, b74, b75, 
b76, b77, b1465, 
b1473, b1480, b1660, 
b1684, b2080, b2081, 
b2082 

C;H;C10;: b1489, 
b1490, b1491, b1492, 
b1493, b1496, b1497, 
b1498, b1499 

C;H;Cl10,S: b1884, 
b1888 

C;H;Cl.F: t447 

C,;H;Cl,.NO:: b89, 
b1343, b1344, b1345, 
b1346, b1347, b1348, 
t454, t455 

C;H;Cl,NO,S: b1547, 
b1548 

C7H;Cl;: t598, t599, 
600, t601, t602, t603, 
t604, t605, t606, t607, 
t608 

C,;H;Cl;0: b813, b814, 
b815, b874, b875, 
b876, b877 

C,H;Cl;: t565 

C,H;FO: b1274 

C;H;FO:: b1628, 
b1629, b1630 

C;H;F;: t609 

C;H;10: b1281 

C;H;1O2: b1746, b1748, 
b1750 

C,H;10:: b1700, b1701, 
b1702, b1703, b1704, 


b1705, b1706, b1707, 
b1757, b1759 
C,;H;1.NO>:: b1349, 
b1351, b1353 
C,H; I: t615, t616, 
t617, t618, t619, t620 
C,H;1;,0: b&878 
C;H;N: b844, b1291 
C,;H;NO: a1247, b1676, 
b1687, b1694, b2151, 
i78, i149 
C,H;NOS: b2129, 
b2159 
C,;H;NO;: b162, b165, 
b168, b1863 
C,H;NO;S: b1881, s6 
C,H;NO,: b141, b142, 
b144, b146, b148 
b149, b1836, b1844, 
b1853, p2064, p2065, 
p2066, p2067, p2068, 
p2069 
C;H;NO;: b1731, 
b1732, b1733, b1734, 
b1737, b1738, b1739 
C,H;NS: b2116, i236, 
t180 
C,H;NS:2: b2132 
C,H;N3: b1011 
C,H;N;0: b1263 
C,H;N;O2: b1217, 144, 
i45, 146, i47 
C,H;N;3O¢: t621, t622, 
t623 
C,H;N307: b879, b880, 
b881, b882, t536 
C,H;N;Os: aul 164 
C;H;BrCl: t361, t362, 
t363, +364 
C,H,BrNO: b1411, 
b1418, b1424 
C,H;BrNO:: t376, t377, 
t378, t379, t380, t381, 
t382, t383, t384, t385, 
386, t387, t388 
C;HsBro: t427, t428, 
t429, t430, t431, t432 
C;H;Br.0: t433, t434, 
t435 
C,;H,Br.O2: b1534 
C;H,CINO: b1466, 
b1474, b1481 
C;H-CINO:: b78, t408, 
t410, t411, t412, t413, 
t414, t415, t416, t417, 
t418, t419 
C;H;CINO;: b464, b465 
C,H.Cl,: 437, t438, 
439, t440, t441, t442, 
t443, t444, t445, t446 
C7H;Cl,0: b553, +448, 
449, t450, t451, t452, 
t453 
C;HeF2: t459 
C,H;F3N: t355 
C;HeINO:2: b1365, 
b1366 
CrHNo: b1206, b1320, 








C-611 


b1328, b1339, ¢579 
141 
C;H,N2O: b1208, i48, 
r29 
C,HeN2O3: b1837, 
b1845, b1854 
C;HsN2,O4: b143, b145, 
b147, b150, b1384 
b1385, b1386, b1387 
b1388, b1389, b1390, 
b1391, b1392, b1393, 
p1904, t479, t480, 
t481, t482, t483 
C;H.N2O5: b734, b735, 
b736, b737, b738, 
b739 
C,;H,.N20;: t484, t4841, 
t485 
C;H;N2S: b1210, b2117, 
b2118, t165 
C,H,N2S:: b2120, 
b2121 
C,HgN,O2: t563 
C,H,.N,O,: fl 1 1 1 
C,H,0: b35, e620 
C,H,OS: b1891 
C,H,OS:: b1699 
C,H,O:: b122, b125, 
b128, b1239, b2108, 
c623, p1711 
C;H,O:S: b1762 
C,;H,O3: b95, b97, b98, 
b1649, b1681, b1688, 
b1870, b2104, b2106, 
p1784, p1785 
C_H,O;: b1549, b1550, 
b1551, b1552, b1553, 
b1554, p20 
C;H,O.S8: b1163 
C;H;O;: b1915, b1918 
C;H,0;S: b1877, b1882, 
b1886 
C,H;O¢: b1890 
C;H,O;S: b1741, b1743, 
b1744, b1745 
C;H;AsO: 21447, 21448 
C,H,AsO:: al444 
C,H; BF: b2397 
C,;H-;Br: t357, t358, 
t359, t360 
C,;H,BrN.O: u39, u40, 
u4l 
C,H,;BrN:2O2.: t301 
C;H,BrO: b54, b349, 
b350, b351, t366, 
+367, t368, t369, t370, 
t371, 372, t373, t374, 
t375 
C,H,BrO:: 365 
C,;H,BrO.S8: {644 
C,H,BrO;: {246 
C,H; Br.NO: b218 
CyH;Cl: b2951, t391, 
+392, +393, t394 
C,H;CIN,O: u48 
C,H,CIN2S: u50, udl 
C;H,Cl10: b461, b462, 
b463, t3897, t398, 
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t399, t400, t401, t402, 
403, 404, t405, t406, 
t407 

C;H,Cl1OS: t634 

C,H,C10,S: t638, t645, 
t665 

C;H,C10;S: b1173, 
b1174 

C,H,Cl,.NO;S: +654 

C,H;F: t492, t493, t494, 
t495 

C,H;FO: b781, b782 

C;Hrl: t538, t539, t540, 
t541 

C;H;10: b830, b831, 
b832 

C,H;10;: b1758 

C:H;N: p1996, p1997 

C;H;NO: b42, b43, b48, 
b50, b52, b1244, e621, 
£125, p1944, p1945 
t560, t561, t562 

C;H;NO;: b124, b127, 
b1237, b1314, b1323, 
b1329, b1652, b1682, 
b1689, p2046, p2053, 
p2062, t528, t529 
t556, 557, t558, t559 

C;H;NO;: b96, b99, 
b861, b862, b&863, 
b1238, b1355, b1356, 
b1357, b1358, b1359, 
b1361, b1362, b1364, 
b2105, t514, t515, 
t516, t517, t518, t519, 
520, t521, 522, t523, 
t524, t525, t526, t527 

C;H;NO,: b1923, p666, 
p667, p668, p669, 
p670, p671, p672, 
p673, p674 

C,H,NO;S: b1878, 
b1879, b1883, b1887 

C;,H,;NO;S: t686, t687 

C;H;NO;: b1736, b1740 

C,H;N;: b1207, t356, 
t587, t588, t589, t590 

C,H,N;0;: b1841, 
b1850, b1859 

C,H{N;0,: t309 

C,H,N;307: t537 

C,H,O;P: b1873 

C7Hs: b2180, e619, h87, 
h88, h89, t275 

C/HsBrN: t291, t292, 
t293, t294, t295, t296, 
t297, t298, t299, t300 

C7H;CIN: t302, t303, 
+304, t305, +306, t307, 
t308 

C,;H;CINO: a1056, 
al057 

C;HsCINO>:: ad3bdl 

CHIN: t327, t328, 
329, 330, t331, t332, 
+333, +334 

C;HsNoe: al485, b3s, 
b1255 





C,HsN20: a1162, al163, 
b49, b51, b53, b1261, 
b1276, b1315, b1324, 
b1330, p1946, u110 

CrHsN2O2: a1159, 
al160, al1161, b1524, 
b1525, b1526, b1527, 
b1528, b1642, b1644, 
b1645, b1664, h677, 
h678, t344, t345 
346, t347, t348, +349, 
t350, 351, t352, t353, 
t354 

C,HsN2O3: al149, 
a1150, a1151, 21152, 
a1153, al154, a1155, 
a1156, b263, b264, 
p677, +320, t321, 
322, +323, t324, t325, 
t326, t506, t507 

C,H;:N2S: ull2, 
ull2} 

C;HsN,O:2: t130, t131 

C,H;N;O7: g197 

C,H;O0: b859, t497, 
t498, t499, t500 

C,;H;OS: b855 

C;H;0O:: b609, b610, 
p662, p664, p665, 
p1683, p2116, p2117, 
460, t4611, t462, 
463, t464, t465, t467, 
t468 

C,H;028: t234, t632, 
t633 

C,H;0;: 2205, b606, 
b607, b608, £228, 
£252, £258, £261, 
p1451, t610, t614 

C,H;0O;S: b1101, t639, 
649, t652 

C,H;:0;: £253 

C,Hs0¢5: b1919, b1922 

C,HsO0;: c436 

CHS: b890, t543, 
544, t545, t546 

C,HsS:: t470 

C,H yAsNO,: b1005 

C,H )AsO;: t624, t625, 
t626, t627 

C,H BOs: t628, t629, 
t630, t631 

C,H Cl: h575 

C,H, CIN»: b1256 

C,H yCIN:O>: b16438 

C,H yN: a1157, p1987, 
pl988, p1989, p1990, 
p1991, p1992, p1998, 
p1999, p2000, t281, 
t283, t286, t289 

CrH)NO: 01145, 01146, 
a1147, e704, p675, 
p2011, t310, t311, 
t312, t313, t314, t315, 
t316, t317, t318, t319, 
t502, t503, t504, t505 

C;H.NO.S: t152, t635, 
t640, t650, t653 


C;,H,NO;S: t676, t678, 
t679, t680, t681 
C,H)NO,: s206 
C,H,NO;: a765 
C;H;,NS: a1166 
C,HyN;0: s45, s46 
C;H.N;02: b1899, 
b1900 
C,;HsN;0;S2: u29 
C,;H,N;0.S8: b1181, u28 
C;H.N:;S: s47, s49 
C,H: e630, h213, p444 
C,H, BrN: p2087 
C,H, Br20,: m68 
C,HwCIN: al158, t282, 
t285, t288, t290 
C,H ,\CINO: a1148 
C;HiCIN3;: p2106 
C7H,Cl,.O2: h133 
C70! Yo3 b265, b506, 
e573, h136, h635, 
h684, h685, h703, 
h704, h705, p1993, 
p1994, 420, 421, 
+422, t423, t424, t425 
C,Hi)N2,O: b502, b503 
C;H,,N,OS: ul2 
C,Hi)N2O2: b1325 
C;HioN2028: t677, t682 
C,HipNe2So: p13s 
C,HiN:O: e138 
C;,HwN.028: VATE $278 
C;H,,O: c825, c847, 
e848, £219, h&5 
C;H,)O2: c615, e826, 
0827, e542, f211, h302 
C;H,,O;: b2820, h143 
C;HiO;: e883, e884, 
c885, c886, e887, 
e888, e889, e890, 
e911, e924, f192 
m15, p261, p1758}, 
8250, 257, t44 
C,HyO;: h138, m105 
CHy Os: m348 
C;,HyO7: g28 
C,Hy,OsS: b1742 
C,Hws: t228 
C,H Br: h219, h220 
C,H), BrO,: m54 
C,H):Cl: h221* h222, 
h223, h224, h225, 
h285, p49, p449 
C,H), ClO: e699 
C,H, ClO»: £155 
C,H), ClOs;: b2742 
C,Hi.ClO,y: m60, p1255 
C,H ChO>: a628, a629, 
a631 
C;HiN: p2139, p2141, 
p2147 
C,HiNO: 0705 
C,H, NO: al400 
C,H NOs: s210 
C,H, NO;: 262, m1l07 
C,H NS: 1226 
C,HiN:: t586 
C,;HiiN;S: s48 


C-612 


C;Hi2: b2181, c627, 
c691, c817, c818, 
e819, c820, h81, h82, 
h83, h216, h217, 
h218, h584, h586, 
h587, p452, p453, 
p454 

C;H,,CINO:,: a362 

C;Hy2Cl.No: +426 

C,;HyCl,0;: e163 

C;H,.0: e617, c697, 
e803, c804, 805, 
e806, e807, c808, 
0837, c838, c839, 
c840, c869, h84, 
h211, h229, h588, 
h589, p460 

C,Hi202: b2652, b3042, 
c698, £134, h141, 
p205, p206, p1519, 
p1770, p1774, p1798, 
p1801, p1829 

C,Hi2.0;: 2260, b2778, 
b2812, b2831, c706, 
h165, p298, p1581 

C,H1.0;: h132, h395, 
h398, h399, h400, 
m23, m55, m70, m93, 
pl61, p166, p167, 
p1236, p1245, s107, 
$224 

C,H20¢.: c552, e706}, 
c7062, m106 

C;H.0;: g74, m89 

C;H,:Br: e613, 0644, 
c645, c646 

C;H,y:BrN2O>: u37 

C,H,;BrO: e468 

C;Hi;BrO>.: b2717, 
h160, h161, p243, 
p1356 

C,;Hi;:Cl: h202, h203, 
h204, h205, p394 

C;Hi:ClO: b2863, h148, 
h187, h470, h473, 
h475, p259, p263 

C;Hi;ClO,: b2738, 
b2741, p250, p252, 
p255, p258, p1376, 
p1378, p13887, p138s9 

C;Hi3FO:: h162 

C,H,:1O.: h164 

C;Hi3N: q279 

C,Hi:NO: h447, h448, 
p953, q280 

C;HisNOe: p1032, s110 

C;Hi3NO3: ley AWE 
plo77 

C,Hi;NO4: m42 

C,Hi4: b2988, b3001, 
c611, e688, c874, 
h197, h198, h199, 
h200, h201, p400, 
p401, p402, p403, 
p404, p405, p406, 
p407, p408, p409 

C;HyBrF: h97 

C,HyBrNO: b2712 
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C;Hy,CIF: h106 
C,HuCiNO: a358, a359 
C,HuClL: h111, tod Luly). 
h1138, h114, p125, 
pl26, p127, p128 
C;HyNe: a763 
C;HisN2O2: p949, 
pll149 
C;HiusN:O,: ¢102, 118, 
m36 
C,HyN.O,S>: d271 
C,Hy.O0: c616, c758, 
e759, e760, c761, 
e762, c768, c764, 
e765, e766, e355, 
e449, e467, £219}, 
h90, h184, h185, 
h186, h209, h529, 
h530, h533, h534, 
m362, p355 
C7HiO2: a194, a222, 
4223, a224, a225, 
a226, 2253, 22534, 
b2673, b2686, b2776, 
b2800, £137, h144, 
h436, h467, h468, 
h469, h471, h472, 
h474, p222, p262, 
p264, p1312, p1313, 
p1322, p1433, p1531, 
p1537, p1708 
C;H,,0;: cel72, c176, 
p1465, p1466 
C,H,.0,: c937, £90 
C,Hi,0;: e165, d182 
C,HisO¢: g54, g55 
C;Hy,07: g29, m128, 
m129, m130, m131 
C,H..Br: h96 
C;HuCl: 62528, h98, 
h99, h100, h101, 
h339, h340, h341, 
h342, p102, p103, 
pl04, p105, p107, 
p108s 
C;H;ClO: e555, h173 
C;H;C102: p1089 
C,HisF: h123 
C,H;FO: h176 
C,H, I: h125 
C;Hi;N: c689, h551, 
p969, p970, p971, 
p972, p973, p974, 
p975, p976, p977, 
p978, p982, p983, 
p984, p985, p986, 
p987, p988 
C;Hi;NO: h91, h145, 
h532, p216, p991, 
p992, p993, p994, 
p995, p1305, p1678 
C,Hi;NO:: e116, e121, 
h159, m418, n495 
C;H,;NO;: g52 
C;His: b2611, h93, 
hé71, h872, h373, 
h374, p131, p132, 
p133, p134, p140 


C,H,-BrNO:: e307, 
e308 

C,HisN2O: m411 

C,HiyN2S: u76, u77, u78 

C,H,,0: b2911, e454, 
e454}, e458, e462, 
e554, e576, h166, 
h167, h168, h169, 
h170, h171, h496, 
h497, h498, h499 
h500, h501, h502, 
h503, h504, h505, 
h506, p321, p322, 
p323, p324, p325 
p327 

C,H,.O2: £1112, h139, 
pl90, p191, p1084, 
p1258, p1270, p1600, 
pl651 

C,H,,O3;: 0238 

C;H..0.: d179, 269 

C7Hi.O0,S2: p1167 

C;H,;O7: p478 

C7Hi.S: h142 

C,H, 83: 0245 

C;Hi;N: a857, h94, 
h95, h323 

C;Hi;NO: e552, p1622 

C;Hi;NO>:: 2898, p1259 

C;HisN2O: p1594, 
p1596 

C;Hi;0;Si: s77! 


Cs 


C;Br.0O3: p892 
C;Br,S2: b2382 
C;ClL,O3;: p894 
CsH.Br,0,: b1062, 
b1063, p891 
CsH2Cl,03: p872, p874, 
p876, p878 
CsH2Cl,0,: p893 
C;sH2N20: h654 
CsH;ClO;: b1548, p868, 
p870 
C3:H;NO>: q281 
C;H;NO;: p885 
CsH,CINO: 1103 
C;HiCl.No: q268 
C;H;Cl,02: b1018, 
b1027, p818 
C3H.Cl.,0;: b1048, 
b1049, p871, p873, 
p875, p877 
C3H,No: b1021, b1030, 
p826 
CsHiN2O2: p879 
C;HiN2O;: 1109, p888s 
CsHiN.O<: ql7 
C;H,0.8: b2148 
C;H,0O3: p813 
C;H;BrO,: b1043, 
b1044, p866 
C;H;BrO;: p865 
C;H;Br;0;: a609 
CsH;CIN»: 267 
C3H;CIN2O;: a431 


CsH;ClO;: b1820 
C3H;ClO,: b1045, 
b1046, b1047, p867, 
ps69 
C3H;Cl,03: aZ709 
C3H;Cl;0;: 2635, 2636 
C3sH;NO: a562, b1635, 
b1637 
CsH;NO>c: b1022, 
b1032, b2161, i102, 
p830, p&56 
CsH;NO;;: 1110 
CsH;NO,: p880, p900 
C3sH;NO;: 2556 
C3sH;NO<¢: b1061, p884, 
p887, p2082, p2083, 
p2084, p2085, p2086 
CsH¢: b778 
C3H.BrCl: a658 
CsH-«BrClO: a656, 2657 
C3sH;BrN: a292, 2296, 
a299 
CsH.Br.O: a668 
CsH.Br:O.: b2085 
C3H;Br,: b293, b294, 
b295, b721, b722 
CsH.CIN: a394, b1512, 
b1513 
CsH-CINO:: 2666 
C;3:H.CINO;: b1522, 
b1523 
C;H-sCINS: b2126 
C;3HsCIN;O;: 2347 
C;H-Cl,O: 2669, a670, 
a671, a672 
CsH.Cl.O:: a418 
CsH;Cl;NO: a341, a614 
CsH;-F3;3NO: a638 
CsH,I.O3: b101 
CsH; Ne: q265 
CsH;N2O: a563, 16, 
p810, p851, q7, q273, 
q274 
CsH,N2O2: al195, ad47, 
a550, 2552, a554, 
b1823, b1824, b1825, 
b1826, b1827, b1828, 
b1829, b1830, b1831, 
b1832, i692, i104, 
i105, p811, p829, q11, 
q13, q269, q272 
CsHgN2O¢: al96, a430, 
a433, b1601 
CsH.N:O7: a428, a429 
CsHgN,Os: a786 
C;H;O: b1231, e564 
CsH,OS: b2146, b2147 
C;sH,O2: b1015, c€525, 
g188, p808, 0897 
Cs3H,O;: a560, b160, 
b1633, b1634, b1636 
C3H,O,: b1016, b1024, 
b1638, b1639, b1640, 
b1641, b1819, p812 
C;H.0O;: b1053, b1054, 
b1055, p882, p882?, 
p883 
CsH.Oc¢: b1050 


C-613 


C3H.8: b2145 

CsH¢S2: b2381 

C3H;Br: s160, s161, 
8162, s163, 5164 

C3.H,BrO: a653, 2654, 
a655 

CsH;BrO:: a283, a295, 
a296, 2297, b1414, 
b1420, b1427 

CsH,;BrO;: a293, a294, 
a300, b66 

C;H;Br;0: b694, b695 

C3H,Cl: 3165, 3166, 
$167, s168, s169 

C3H;CIN.O;: a83, a831, 
a84, a85, a86 

C;H,ClO: 2579, 2661, 
a662, 2663, 2664, 
b1470, b1788, b1796, 
b1804 

C;H,ClO,: 2376, a390, 
a391, a392, a393, 
a395, a396, a570, 
b1478, b1485, b1503, 
b1504, b1505, b1506, 
b1507, b1508, b1509, 
b1510, b1511, b1720, 
b1765, b1771, b1778, 
£150 

C;H,Cl1O.S: s181 

C3;H,;Cl1O;: a387, a388, 
ad89, a397, b79, 
b1495, b1501, b1502 

C3H,Cl,0: b696, b697, 
b698, b699, b700 

C3H:7F: s170, s171, s172 

C3H;IO,: b1747, b1749, 
b1751 

C;H710;: a466, b131, 
b132 

C3H;N: 2583, b1791, 
b1799, b1807, c483, 
165, t542 

C3H;NO: a486, 2487, 
a488, a498, a500, 
a502, a573, b1221, 
b1768, b1781, i69!, 
1150, 1151, 1152, 0299 

CsH;NO»: a47, 0302, 
8179, s180 

CsH;NO;: 2706, a707, 
a708, b161, b1031, 
b1632, 1101, 0280, 
p849, p2060, p2061 

CsH,;NO,: a243, a244, 
a245, a549, a551, 
a553, b156, b1034, 
b1036, b1038, b1040, 
b1842, b1851, b1860, 
£148, p860, p2075 

C;:H,;NO;: a490, a548 

CsH;NS: b2139, i217, 
t166, t182 

CsH;NS:: b2134, b2135, 
b2136, b2137, b2140, 
b2144 

CsH,N3: q266 

C3;H;N30: ul29! 
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C3H7N302: 160, p862 
CsH,N;30;: al05, al06, 
al107, 2108, al109, 

all0 

CsH7N3;:0¢: b723, b724 

CsHs: c860, 3159 

CsHsBrNO:a76, a77, 
a78, a79 

CsHsBr2: b281, b282, 
b283, b515 

CsH;CINO: a88, 289, 
a90, a91, 2650, a651, 
0124}, £149 

CsHsCINO;S: b1105, 
b1107 

CsHsCh: b287, b288, 
b289, b551 

C;HsCl,O: b544, b545, 
b546, b547, b548, 
b549, b550 

CsHsINO: a133 

CsHsNo: a268, 2269, 
a271, b1211, b1212, 
b1213, b1214, b1368, 
b1370, b1372, b1373, 
b1375, b1376, b1378, 
b1380, b1382, c572, 
g171 

C3HsN,OS: u3l 

CsHsN2O2: a46, b1016}, 
b1025, p814, r30, u30 

C3HsN.O3: al59, a160, 
al6l 

CsHsN2O,: b663, b664, 
b665, b666, b667, 
b668, b669, b670, 
g165 

CsHsN2O>5: b728, b729, 
b730, b731 

CsHsN2O¢: b650 

CsHsN2S: b2123; b2124, 
b2143 

CsH3NsO2S2: 8283} 

C3H3N,0,: a23, a24 

CsHsNo6O¢: m422 

C;H,O: 248, 2645, b157 
b158, b159, b745, 
524, e242, e540, 
8173, s174 

CsHsO.: 4255, ad74, 
a685, a687, a688, 
a689, b152, b153, 
b154, b1286, b1785, 
b1792, b1800, b2098, 
b2099, b3057, 625, 
626, f131 

C;,:H;0.8: ad519 

C3H3Q03: a37, a213, 
a470, a471, 2473, 
a495, 2499, a501, 
a567, a673, a674, 
2675, 2676, a677, 
b100, b133, b134 
b135, b136, b137, 
b138, b139, b573, 
b1671, b1686, b1693, 
b1719, b1721, b1722, 
b1723, b1724, b1725, 


b1726,-b1727, b1728, 
b1729, b1730, b1763, 
b1775, ¢830, ¢831, 
c832, c833, c834, 
£223, p1547, p1789, 
t513 

CsH304: a421, a492, 
a494, a710, a711, 
b1555, b1713, b1714, 
b2097, b2101, c633, 
0634, 0635, h569, 
p1453 

CsHs03;: b1917, b1921, 
b1928, b2096, £271, 
£283, £275 

CsHsO7: $2 

CsHyBr: b327, b328, 
b329, b330, b339, 
b340, b353, b354 
b355, e198 

C,H BrO: b336, b337, 
b338, e556 

C;sH,Br.NO: b217 

CsHyCl: b420, b421, 
b422, b423, b443, 
b444, b445, b446, 
b447, b468, b469, 
b470 

CsH CIN: b1383 

CsH yCIN2O2: al051 

CsHsClO: b424, b425, 
b426, b427, b428, 
b429, b430, b431, 
b432, b433, b439, 
b440, b441, b442, 
e351, e445, t409 

CsHyClO,.S: b1153, 
b1155, b1156 

CsH,ClS: b448 

CsH,Cl,.NO: al081, 
al082 

CsH Cl,P: p738, p739, 
p740 

CsH )FO: b748, b749, 
b750 

CsHolI: b701, b702, 
b703, b704, b705 
b706, b762, b763, 
b833, b&34 

C3sH,IO: b751, b752, 
b829 

CsHylO.: b651 

CsHyN: a807, b40, i174, 
p1947 

CsH)NO: 2164, 0575, 
2646, a647, a648, 
a649, al135, b1786, 
b1798, b1801, £126, 
f127, £128 

CsHyNOS: a517 

C3HyNO»: a128, 0129, 
a130, 2267, a270, 
a477, 2496, 2568, 
b155, b713, b714 
b715, b716, b717, 
b718, b773, b774, 
b775, b13819, b1327, 
b1338, b1367, b1369, 


b1371, b1374, b1377, 
b1379, b1381, b1764, 
b1776, b1809, b1812, 
b1814, c87, g167, 
p2038, p2043, p2044, 
p2050, p2051 

C;H,NO;: b685, b686, 
b687, b688, b689, 
b690, b691, b692, 
b693, b755, b765, 
b757, b1360, b1363, 
g159 

C;H)NO;S: b1085, 
b1086 

CsH,NO;: 21006, b653, 
b654, b655, b656, 
b657, b658 

C;sH NS: a593 

CsHio: b660, b661, 
b662, b758, h310, 
0106, 0107, 0108, 
0203 

C3H,,BrN: a1025, 
a1026, al027 

CsHyBr;: t103 

CsHipCIN: a1050 

CsHiCIN: a1055 

CsH,CINO: al054 

CsHiCINO;: p2089 

CsH,Cl,NO: a314, 
a315 

CsH Noe: a26, al484, 
q278 

CsH,)N2O: a70, a7l, 
a73, a906, al012, 
a1111, a1131, g168, 
h633, u32, w125, 
u126, u127 

CsHioN2O2: a497, 
a1108, a1109, a1110, 
b233, b234, b235, 
b236, b237, b238, 
b239, b240, b241, 
b242, b243, b244, 
b245, u94 

CsH,oN2O03: a1120, 
a1121, al122, a1123, 
a1124, a1125, a1126, 
21127, p2090 

CsHioN2O03S8: b1104, 
b1106, b1114, t657 

CsHyNoO,: m397, 
m398 

CsgHiNeS: u33, u99, 
wl21,, ul22; 1123 

CsHipNsOo: b1876, e8 

CsH,O: b675, b676, 
b678, b679, b680, 
b682, b746, b759, 
b760, b761, b2185, 
e386, e387, e388, 
e389, e444, m379!, 
m379?, m380, t510, 
t547, t548, t549 

CsH,OS: b753, b754 

C3Hy)O2: b302, b308, 
b304, b580, b581, 
b582, b583, b584, 


C-614 


b585, b586, b587, 
b588, b594, b647, 
b648, b649, b792, 
b2194, e309, e385, 
p650, p651, p652, 
t508, t509, t511 
CsH O03: b3011, e741, 
£223, £240, £257, £263, 
p640, p641, p642, 
p1318, p1794, 469 
C;H,O;3S: b1098, 
b1154, t671 
CsHO.: b3082, 829, 
h294, 0256, p26 
CsHwOs: b2641, b2642, 
p477 
CsHwS: b777, e332 
C,H AsN2O,: g137, 
2138 
CsHy, BrN:O>:: ell 
CsH,,CINs: b300 
CsH:,CIN2O: a72 
CsH,,CIN;O>:: c12 
CsHy,ClO,: £187, m7 
C;H,, CIs: t199 
C3Hy,Cl;07: ul37 
CsHyI3NsO2: ce13 
CsHiN: 2399, 2401, 
a1105, 21128, b224, 
b225, b226, b227, 
b228, b229, b246, 
b247, b248, e172, 
e173, e174, e175, 
p2002, p20038, p2004, 
p2005, p2006, p2016, 
p2017, p2027, p2028, 
p2031, p2032, p2033, 
p2034, t550, t551, 
t552 
CsH,,NO: al107, 
a1116, a1117, a1118, 
b251, b252, e341, 
e344, e345, e390, 
m350, m351, m352, 
p643, p653, p654, 
p655, p2012, p2014, 
2015, t335, t336, 
t337, t338, t339, 
t340, t341, t342, 
t343, t512, t781 
CsH,,NO>: all0l, 
a1102, 21103, 21104 
CsHi,NO.S: m334, 
t641, t656 
CsH, NOs: n568, v26 
CsH),NO;S: b1117, 
b1118, b1119, b1120, 
b1121, b1122, b1123, 
b1124, b1125, b1126, 
b1159, b1160, t39 
CsHy,NO;: g178 
CsHiuN3S: s51 
CsHie: c670, e815, c816, 
0854, c922, h543, 
0204, 0219 
CsH,,CIN: al106, 
al129, b249 
CsH2,CINO: a333 
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CsH,,CINO:: b250 
CsH»CINO;: v27 
CsHy.Clh: h582 
CsH C104: $240, $241 
CsHi2ClsNoO4: a632 
C3Hi2No: b230, b231, 
b232, b2367, h659, 
h660, h661, h662, 
h663, h675, h676, 
p1l995, s269 
CsHi.N2O: b504, b505 
CsHi2N2O2: b501 
CsHy.N2O3: bl14, 2136 
CsH,.N:0;S: al013 
CsH,.N:O;S: cl7 
CsH,.0: b2196, e678, 
e755, e800, e812, 
e824, c842, 843, 
e844, e845, £200 
CsH».O:: e734, e735, 
e762, c787, h301 
CsH,2.O3: b2785, e882 
CsH 1204: b2688, ¢707, 
e708, e709, e710, 
e713, e714, e715, 
e716, c719, ¢720, 
h459, m3}, t45 
C3H,2.0;: s258 
CsHi3Cl: 099, 0225 
C;sH,3N: p2130, p2133, 
2134, p2149 
C3sHi;NO: t768 
CsHy;,NO>:: al401, 
p2063, q280, r10, s26 
CsHi;NO,: t765, t766, 
t767 
C.;Hi:NO;: m8s3 
CsHy.: b2190, b2191, 
b2192, b2193, e861, 
e862, h288, h289, 
0221, 0222, 0223, 
0224, p455 
C;H.BrNO»: a1402 
CsHuCINO:: a1403 
CsHiu.Cl,N2O2: p2091 
CsHyuClLNO: a316 
CsHyN2O.: £185 
CsHuNa: p1529 
CsHy4NsO2: b307 
C,Hy,0: c638, e797, 
e798, c857, h212, 
0229 
C3;H4O2: al189, a400, 
e701, 743, h587, 
0141, 0149, 0152, 
0154, 0155, 0184, 
p1795, p1797 
C3H,0282: 149 
C3H.03: b2657, b2766, 
b2777, b2826, p303, 
p305, p1333, p1333, 
pl522 
C3H40.4: e296, h390, 
h394, m99, 0143, 
0269, 0273, p169, 
pl70, p171, p172, 
5193, 8268 
C;H,0;: d169 


CsH Oe: $243, t16, t18, 
t19, t20 

CsH,;BrO:: b2935 

C;H;BrO;: h454, 0181, 

247, p1359 

CsH.;Cl: h206, h558, 
h559, 0215, 0216, 
0217, 0218, p395 

C3sH,;ClO: 0165 

CsH;ClO»: pl391 

CsH,;FO:: 0182 

CsHi;N: c468, c469, 
e470, e471, 0472, 
0473, c474, 0475, 
c476, c478, c479, 
0480, 0172, p954, 
p1016, p1017, p1018, 
p1045, p1046, p1864, 
t760 

C3Hi;NO: b2789, c795, 
h748, 1175, p23, p278, 
pl880, t764 

CsHi;NOz: 0151, pl031, 
p1033 

CsHi;NOs;: 134 

C;Hi;NS: Gli? 

CsHi¢: e614, c663, 
c664, c665, c666, 
667, c668, 0669, 
0674, 6855, e875, 
e878, h564, 0208, 
0209, 0210, 0211, 
0212, 0213, 0214, 
p419, p421 

C;H;.BrF: 0120 

C:HiBro: 0127 

C3H;;C1F: 0124 

CsHisCINO: a324, 
a346, a349, a352 

CsHigsCINO,: a353 

CsHieCl,: h355, h356 

C;H,.Cl.0: e496! 

CsHisCl,N20.: a378 

CsHisN,O»: 0142, 0150, 
0153, 0156, 0259 

CsHisN2O;: g161, g162, 
136, 137 

CsHieN2O.: e120, 
$226 

CsHigN2O¢: t33, +34 

CsHigN2S.: d228 

C;H,;O: e752, e753, 
0754, e856, e353, 
e354, e428, £205, 
h192, h193, h194, 
h210, h318, h520, 
h521, h522, h524, 
h525, 0110, 0197, 
0198, 0199, p139, 
p356 

CsH;,O2: 2193, 2200, 
a208, 2209, a210, 
a211, 2236}, a236?, 
a237, a238, 2264, 
2265, 2536, b2661, 
b2662, b2663, b2664, 
b2672!, b2808, b2811, 
b2934, c757, £136, 





h152, h433, h460, 
h490, 0161, 0200, 
p227, p234, p337, 
p1325, p1328, p1524, 
pl530 

CsH,O3: h163, 0183, 
p1474 

C3H,.O,: a419, d177, 
m173, p17 

C;H,;Br: o116, ol L(G 
0118, 0119 

CsHi7Cl: b2527, h107 
h108, h109, h110, 
h1101, h333, h334, 
h336, h337, 0121, 
0122, 0123, p109, 
pll5 

CsHi;ClO: 0190 

CsHi;ClO,: b2475 

C3Hi:F: 0129 

CsH,7FO: 0195 

CsHi7l: 0130, 01381, 
0132, 0133 

C;,Hi;N: al481, e484, 
e485, c675, p998, 
p999, p1000, p1001, 
p1019, p1020, p1021, 
p1022, p1023, p1025, 
p1026, p1027, p2161, 
p2162 

C3sHi;NO: all2, b2654, 
b2856, b2920, 467, 
0494, c495, ¢751, 
h461, h528, m413, 
0111, 0162, p312, 
p1863 

C.Hi;NO>,: m415, n9500, 
0177, 0178, 0179, 
0180 

C3Hi7NO3: n487 

CsHis: b2601, h126 
h127, h128, h129, 
h130, h358, h359, 
h360, h361, h362, 
h363, h364, h365, 
h366, h368, 0112 
pl4l1, p142, p152, 
pl53, p154, p155 

CsH,3sBrN: c486 

CsHMisCIN: c487, c488, 
c489 

C3H)sCINO:: a963, 
a964 

CsHisN2O.4: a257 

C;H,:0: e457, e463, 
e471, e472, e544, 
e569, h177, h178 
h179, h180, h181, 
h491, h492, 0186, 
0187, 0188, 0189, 
p328, p345 

CsH,:,0S8: s384 

CsHsO2: e367, h140, 
h410, h411, 0146, 
0147, 0148, p194, 
p195, p196, p197, 
p472 

C3H,30.8: $355 


C-615 


C3Hi303: d170, Gilioe 
0234 
C3H\30;S: 8416, s418 
C3H,s0,8: s395 
CsH)s0482: b2497, 
pl116 
CsH)305: t94 
C;,HisS: 0158, 0159, 
0160, $295, 8296, 
8299 
CsHisSo: d235 
CsHiN: 2820, h821, 
a847, h131, 0113, 
0114, 0115 
CsHiyNO2: a39, a809, 
a822 
CsHigNO3;: a896 
CsH Aso: b2177 
C3,H»BrN: a967 
CsH»CINO: h172 
CyH»N2: b2532 
CsHaN2S: 8304 
CsH»OSi: s72 
CsH2O3P2: p763 
CsH 038i: s74} 
C3sH»O.S8i: 0247 
CsH2O0;P2S82: p2125 
CsHaOcP2: h769 
CsH»O7P2: p2124 
CsH2Si: s79 
CsHy,NO: a968 
CsHo3Ns5: t97 
CsHaN.O3P2: p2123 
CsH21028i3: t743 
CsHo.O12: sl01 
CsH3.As.Ba: b2398 
CsH32B.P4: b2404 
C3H33NO;: a971 
Cs1,03: p896 


Cy 


CoFaN: a949 
C,H.Br.O: 175 
C,H; Br.NO: q106, q107 
C,;H;ClIINO: q89 
C,H;ClO,: c527, p1844, 
p1845, p1846 
CyH;ClOs¢: b1194 
CoH;Cl.N: ql0s, ql09, 
ql110, q111, q112, 
ql113, q114, q115, 
ql116, q117, q118, 
ql119, q120, q12] 
C,H;ClL.NO: ql22 
C,H;I,.NO: q124, ql25 
C,H;NO;: b1864, b1865 
C,H;NO,: p1847, p1848 
Cy,H;NOs: p2079, 
p2080, p2081 
C)H,BrN: 1193, q66, 
q67, q68, q69, q70, 
q71, q72 
C.H;-BrNO: q73, q74, 
q75, q76, q77, q78, 
q79, q80 
C,;H;-BrNO:: p835 
Cy oH-Br2O>: 0383 
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C,H;CIN: ql, q82, 
q83, q84, q85, q86, 
q87 

C;H;CINO: q88 

C HIN: q178, q179, 
q180, q181, q182 

CoH.INO,S: f14, 260, 
q261 

CyoH.Ne: a398, m114 

CoHsN2O2: q176, q210, 
q211, q212, q213, 
q214 

CyH.N2O2: 1202 

CoHsN2O3: q210! 

C,H.N203S: b26 

CoH,O: p1830 

C,H,;OS:: k16 

Cy)H,;O>2: 0312, c526, 
i28, i30, i134, 
p1849 

C,H6O3: 6537, c538, 
c539, 0540, c548 

Cy,H,;O.: c530, e531, 
n478 

C,H.O;: a308 

C,H.O¢: b1188, b1190, 
b1191 

C,H,;O7: b1195, b1196 

C,H; BrO,: ¢376, ¢377, 
e378, c379 

C,H;BrO,: b1697 

C,H;Br;0: e434! 

C,H;ClO: ¢355 

C,H,Cl;02: b1862 

C,H7N: ¢360, 361, 
i188, q34 

C,H;NO: i195, p1552, 
q148, q149, q150, 
ql51, q152, q153, 
q154 

C,H;NOS:: r24 

C,H;NO:2: a305, 129, 
i72, i107, i108, p843 

CyH;NO;: ¢344, 0345, 
¢346, 137, 138, i139, 
i73, p841 

C,H;NO;: e411, c412, 
c415, c416, c419 

CysH;NO.S: q257, q258, 
q259 

C,;H;NO;: pl541 

C,;H;N;0: c858 

CyH7N;0,4S.: s286 

C)Hs: 149, p1839 

C,H:BrNO;: h5895, 
h5898, h5897 

CGC HsBr.: il9 

CoHsBr,O.: pl410, 
pl411, pl412 

CoHsCIN: i189, q35 

C,HsCINO,: b1521 

Cy,HsCly: i20, pl739 

CyHsClL,N2O3: a329 

CyHsCl,;NO: a338, 
a339, a340 

CyHsCl,NO.S: e835 

CoHg10;: b1560, 
b1562 


CoHsNo: i191, i192, 943, 
q44, q45, q46, q47, 
q48, q49, q50, q276, 
q277 

C,H3N20: m29, qodl, 
q52, q53, q54, q275 

CyHsN2O»: i31 

CoHsN20¢6: b1597 

C,H;O: b1233, b1234 
b1235, b1236, ¢339, 
135, 136 

CyH;O2: 0347, 0348, 
c349, 350, ¢529, 
m262, p1277, p1518, 
plslo 

C,H;O0;: 2561, b1309, 
b1310, 397, ¢398, 
©399, p1546 

CyHsO4: a304, a306, 
307, b1056, b1651, 
b1822, ¢384, 385, 
c386, c387, p467, 
p1488 

C,HsO0;: 2301, a302, 
a303, h12 

C,H Br: b204, b361 

Cy,H,BrO: a659, p1666, 
p1667 

C,H ,BrO>:: b1413, 
b1419, b1426, p1367, 
p1368, p1369 

C,H ,Br:NO3;: t789 

C,H,Br3: b951 

CoH,Cl: p1726, p1727, 
p1728, p1729 

CyHyCIN:: a762 

C:H,C10: 2667, b205, 
b1232, e434, p1572, 
p1669, p1671, p1672 

CoH,C10,: 2364, 2380, 
b1269, b1270, b1469, 
b1477, b1484, p1558 

C,H)Cl1O;: a385, b1494, 
b1500 

CoHoI2NO,: b1350, 
b1352, b1354 

CyHyI,NO;: 187, 188, 189 

CyHyN: 2597, a599, 
a601, 170, 171, p1567, 
p1l576 

C:H)NO: 2533, 2535, 
b1612, b1619, ¢340, 
0352, q216, q217 

CoHyNO>:: b45, b46, 
b47, b1342, b1563, 
b1565, b1566, b1569, 
370, e371, 0372, 126, 
p1279, p1280, p1752 

CyHyNO;: a749, b1304, 
b1305, b1306, g158', 
h589!, m27 

CyoHyNO,: a702, b1840, 
b1849, b1858, ¢148 

CoH)NO,S: i190, q36 

CyHyNO;: 2529, p2076 

CoHyNs: ql46, ql47 

CyHyN;O28.2: $284, t140 

CyHyN;0,S2: clil 


C,H N30¢: b976, b977, 
b978 

CyHyN;: t702 

CoH: b203, b845, 
b925, i16, p175 

C,H,,BrNO: t276, t277, 
t278, t279, +280 

C,H, BrNO;: t788 

C3H, Bro: b284, b522, 
b523 

CyHCINO: a92, a93, 
a94, a95, a96, a97, 
a98, p1670 

CysH,CINO;S: t675 

CgHi.No: a767, b1209, 
m273, p1922 

CyHiN2OS: b2119 

CyoHiyN2Oo: p1278, ulll 

C,H;,N202S: h611 

CyHiyN2Os3: al52, al162, 
h5894 

C3HipN2O4: a127, a135, 
a136, a137, a138, 
a139, a140, al14l, 
al42, a143, a144, 
b741 

CoH, N2S: 1227, t170 

CoH N82: b2127 

CoHipNsO;: p1652 

C,H 0: a702, a704, 
a705, b107, b108, 
b109, b110, b207, 
b208, b818, ¢311, 
e433, i21, i22, i23, 
p1104, p1105, p1696, 
p1698, p1821, p1822, 
s176, s177, s178 

CoH .O.: 2173, a261, 
262, a263, a582, 
a595, a598, a600, 
a699, a700, a701, 
b114, b115, b116, 
b1273, b1580, b1581, 
b1582, b1583, b1584, 
b1585, b1622, b1623, 
b1624, b1790, b1798, 
b1806, p1102, p1329, 
pl563, p1564, p1565, 
p1569, p1629, p1687, 
p1688, p1695, p1819, 
sl75 

CoH O28: b1084 

CoH Os: a220, a4s3, 
a484, a485, 2527, 
a528, 2532, 2534, 
2572, a602, a608, 
a604, a690, a691, 
a692, a693, 2694, 
a695, a696, a697, 
b102, b103, b117, 
b118, b119, b120, 
b1277, b1609, b1613, 
b1616, b1662, b1685, 
b1692, b1767, b1773, 
b1780, b2184, p663, 
p1490, p1491, p1492, 
p1493, p1494, p1495, 
p1496, p1497, p1498, 


C-616 


p1499, p1500, p1501, 
p1502, p15021, p1555, 
p1556, p1560, p1680, 
p1788 
CoH O04: 2489, 2530, 
a531, b104, b105, 
b106, b106!, b1567, 
b1621, b1665, b1669, 
b1716, b1717, p1452! 
C,H »O;: b1571, b1572, 
b1573, b1574, b1575, 
b1576, b1577, b1578, 
b1916, b1920, b1926, 
£278 
CyHyOs: b1189 
C,H: Br: b345, b346, 
b352, b363, b364, 
b365, b367, b368, 
b369 
C,H BrO: b362 
C,HuCl: b457, b466, 
b467, b481, p1148! 
Cy3H,:,CIN2O: u49 
C,H), CIN:O:: a386 
C,H,:ClO: b478 
C,H,,ClO;: g72, g73 
C,;H;,ClO;S: t666 
C,H,,ClS: b479 
C,H, Cl.P: b560 
C,HiN: a806, 21014, 
b39, i17, i18, i203, 
q223, q224 
C.HiNO: a74, 2153, 
al66, a167, al68, 
a576, b111, £169, 
p1306, p1566, p1570, 
p1660, p1661, p1697 
C,Hy;NO>s: Bi3i; a132, 
al45, a146, al147, 
a652, b852, b892, 
b914, b915, b916, 
b1317, b1326, b1337, 
b1586, b1587, b1588, 
b1610, b1614, b1617, 
b1625, b1626, b1627, 
b1811, b1813, b1815, 
e129, g142, g170, 
m63, p725, p726, 
p1103, p1337, p1338, 
p1339, p1557, p1561 
CoH NOs: 748, 61564, 
b1568, b1570, t782, 
t783, t784 
CoH, NO;: a764, b164, 
b167, b170 
CoHy,N300: p1653 
CyHi2: b770, b771, 
b772, b847, b928, 
b973, b974, b975, 
nd516 
C,H»2CINO: p1662 
CoHi.Ne: nd74, p1655, 
p1656 
CoHi2N2O: u84, u8d 
CyH)2N.02: t785, u8l, 
u82, ul09 
CyHi2N.O3: a1171 
CoHi2N2O¢: u134 
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CyoH.N.S: u86 
CysH2N,Os3: 019 
CyM,.0: b707, b709, 
b710, b711, b712, 
b767, b768, b769, 
b794, b795, b796, 
b819, b820, b821, 
b825, b827, b846, 
b927, e393, e394, 
e442, p1643, p1644, 
p1645, t486, t487, 
t488 
CysH)20S8: e395 
C.Hi202: b601, b602, 
b603, b618, b619, 
b620, b633, b634, 
b635, b636, e346, 
e374, e375, e376, 
p685, p686, p687, 
p1642, p1642!, 
p1642?, t471, t472, 
t473, t474 
CyHi203: b971, b972, 
b2670, £225, £226, 
£232, g104, m171, 
p1452, p1528 
C,Hi20;8: b1100, 
b1102, t669 
C,H120;: b2183 
C,Hi20¢6: p1764 
C,Hi3N: a978, a980, 
a1130, a1140, a1178, 
b256, b257, b271, 
b272, b276, b277, 
p2001, p2029, t475, 
t476, t477, t478, 
t489, t490, t491 
C,Hi;NO: a908, 2909, 
b273, e378, hl, h737, 
po86, p1545? 
C.Hi;NOz: el, e89, 
p2153, p2154, p2155, 
p2156 
C,Hi;NO-S: t655 
C,Hi3;NO;: a756, a747 
C.Hi;NO;S: 38 
C,Hi3sN2O.P: u135 
CyHi3Ns: b2201 
C,Hi3N30;: 6946 
Cy3Hy4: 21377, h214, 
h576, n557, n558, 
n559, p1834, s16 
C,H y.BrN: a960 
C,H .BrNO: h738 
C,H\,CIN: a961 
C,Hy,CINO: 0570 
C,H wCINO,: al001 
C 3H y,Cl,02: n526 
CoH IN: a962 
CyHy4Ne: nd31 
CyHisN2,0: p1952 
Cy;HiuN2O3: b15, b18 
CyHyN:03P: e945 
CyHi4N.O3: c193, c194 
CyHy,O2: ¢26, h86, 
h215, h716, h717, 
1180, n567, 0220, 
p1886, s19 


CyHi,02: b684, ¢30, 
e456, p927, p1772 
CoH,,0;: £279, p425 
CoH 404: ¢224, e225, 
e891, ¢921, c923, 
£191, m14, m82, 
p421, p422, p926, 
p928, p929, s17, s256 
CyH4,0;: m3s, pl79, 
8247, s252 
C.H1,0,: c67, c68, c69, 
2106 
CyH\40;7: 0433 
CyHisBr: pl71s 
CoH,;Cl: h284, n564, 
0226 
CyHi;N: a918, p2140 
CyHi;NO2: m58, m72, 
m110, p1034! 
CoH, ;NO3: al000, e2, 
e3, e4, 0298 
CoHi;NO;: m37 
CyHi;NO¢: slll 
CyHi;N3;028: e137 
CyHi;N;07: 170 
CyHig: b2189, b2195, 
c639, c852, c853, 
h226, h227, h715, 
i164, n560, n56l, 
n562, n563, 0101, 
0228 
CyoH;i.,CINO: a356 
CyHi.CINO;: e8 
CoH;.Cl.N:,0: p1593 
CyHisN2O2: $28, u93 
CyHi.O: e774, e802, 
c809, c850, e579, s18 
CoH 1.02: e700, p1315, 
p1404 
CyH.03: b2795, b2838, 
p235, p300, p301, 
p302, p1582 
CyH.O.: h135, h137, 
m26, m74, m78, 
n525, p160 
CyH,.O;: g84 
Cy)H);ClO:: n536 
CyHi7;FO:: n542 
CoHi;N: nd29, ql02, 
q103, q104, qi05 
CoHi;NO: e799, i176, 
p426, p1039 
C,Hy;NO;: p4 
C,H,;NS: t179 
C,Hi;N:20: e918 
CoHis: c687, 0694, c695, 
c696, c871, c873, c877 
C,HiCIF: n524 
C,HisCINO: a325, 
a352! 
CyH,sCl.: lies 
CoH,3No: e574 
CyHisN2O0,: cl101 
CyH,30: e770, Orie 
e772, e773, c774, 
cf7o, 6776, C177, 
e778, c779, 6780, 
e781, c782, c783, 


784, h187}, n517, 
n552, n553, n554, 
0201, p369 
CoH,.O: a202, a2(6, 
22061, b2668, b2675, 
b2676, b2676!, b2677, 
b2682, b2807, d201, 
£144, h149, h443, 
n534, 0170, p219, 
p220, p226, p1320, 
p1533, p1535 
CoH) 303: e168, c169, 
e171, pl489 
CyH,sO4: c180 
CoH30;: 0164 
CoHMisO8: £39 
C,H, Cl: h102, h103, 
h104, h105, h343, 
n521, n522, n523, 
0125, 0126, p106 
CyHy,ClO: nd550 
CsHyFO: n551 
CoHigN: h207, p956, 
p957, p958, p959, 
p960, p961, p962, 
p963, p964, p965, 
p966, p967, p996, 
p997, pl1024 
CyH,,.NO: n518, n535, 
p1431 
C,H,,NOz: e100, nd541 
CyHiNOs: pl 
CyH: h116, h117, 
h118, h119, h120, 
h122, h378, n519, 
0134, 0135, 0136, 
0137, 0138, p129, 
pl5l 
C,;Hy»N2O: ulld 
CysHO0: e474, e543, 
h174, h175, h493, 
h509, h510, h511, 
h512, h513, h514, 
h515, h516, n543, 
0196 
CyHO.: nd33, p1253 
CsH03: 0246, p1096 
CyH2,O4: 0236 
CyH0;S2: p89 
CoH2,B: b2412 
C,H BO;: b2389, 
b2391 
CyHaN: a948, n520 
C,H, NO: b2552 
CyoH»NO>z: a42 
CyoHyNO.: ioe 
CoH 103P: psol, p804 
Cy)H20.P: p778, p782 
CyoH2,0.V: 0253 
CyHo.N2S2: c108 
CoHo71.N.0: pl597 


Cio 


CyoCls: n246 
CyoF23N: a897 
C\.H3BrCl,.O2: n398 
Cy H3NO>: b2102 


C-617 


C,H.Br,02: n406, 
n407, n408, n409, 
n410 

C\oH,Cl.O2: n41 if n412, 
n413, n414, n415, 
n416 

C\oHaNsOs: n265l, n252 

C\pH;BrO,: n394, n395, 
n396, n397 

C\)H;BrO;: n3g9, 

C,;;H;Br;0: n208, n209, 
n210 

CiH;ClO,: n401, n402, 
n403, n404 

C,oH;ClO;: n405 

C,H; Cl,0: n211, n212 

C\oH;sCl;: d165 

CipH;NO,: n440 

Cio HsNOjw: p2077 

CioHsN30¢: n259, n260, 
n261, n262 

CiyH;N;O4: n177 

CiH.Br,0: nl4l 

C,H;Br;N: n84 

C)pHsCINO: g235 

CiHsCINO:: nli2, 
n113, n114, n115, 
n116, n118, n119, 
n120, n121, n122, 
n123, n124, n125 

CyHseCINOs: g174 

CyHsCly: nl42, n143, 
n144, n145, n146, 
n147, n148, n149, 
n150, n151 

C)oH.CLO,: p895 

CyHeNe: 1204, 1205, 
q237, q239, q241, 
q243, q247 

CyHeN2O2: p2113 

CiHeN2O4: n174, n175, 
nl76 

CyHsN20;: nl76! 

CipHgN2O3S: n301 

CyHseNiO2: n241, n242 

CioH Or: n3ss, n390, 
n392 

CiH,.O;: ml16, n428, 
n429, n430, n432, 
n433 

Ci)H;O;3S: n306 

CyHeO.: c547, e310, 
n417, n418 

CyH.O;: n444 

CipHsOs: b1182, b1185 

C,H;Br: n93, n94 

C,.H;BrN,O:: n49 

C,,H;BrO: n96, n97, 
n98, n99, n100, n101, 
n102, n103, n104, 
nl05 

C,yH;Br.N: nd3, nd4, 
noo 

C,H7Cl: nl09, nli10 

C,H,;ClO: FLT IL 

CiH7ClO.2S: n294, n296 

C;)H;C1.N: nd56 

C,oH7Cl,OP: n290 
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CyH7F: n185, nl&6 
Cy HI: n213, n214 
CyH:NO:: m6}, m52, 
n201, n202, n239, 
n240, q233, q238, 
q240, q242, q244 
q245, q246 
Cy,H;NO;: 1106, n198, 
n199, n200, p831, 
q250 
CyH,NO,: g173, q249 
C,H;NO;S: n3091 
CyoH7N3: n253, n254 
C,,H7N30,: nd8, nd59 
CicHs: al658, nl4 
C,HsBrN: n42, n43, 
n44, n45, n46, n47, 
n48 
CiHsBrNO:: p833, 
203, 8204, s205 
CyHsCIN: nd0, ndl, 
nd52, q90, q91, q92, 
q93, q94, q95, q96 
q97, q98, q99, q100, 
ql0l 
CyoHsCINO:: s209 
CyHsFN: n60 
CiHsIN: n67 
CioHsNo: b290, b291, 
b292, b2361, b2362, 
b2363, b2364, b2365, 
b2366, m47 
CioHsN2O: ns3, q234 
CiHsN2OS: h615 
CyoHsN2Or: nis; n74, 
n75, n76, n77, n78, 
n79, n80, n&1, n82, 
n237, n238, n243, 
n244, n389, n391, 
q200, q201, q202, 
q204, q205, q206, 
q207, q208 
CioHsN202S: h614, h621 
CyoHsN.O;: p1929, 
q187, q188, q189 
q190, q191, q203 
CioHsN.O;: p909 
C,)H;:0: £218, n190, 
n19l 
C,pH;sOS: $345 
C\pHyO2: 0544, c545, 
0568, h230, i56, i57, 
n156, n157, n158 
n160, n161, n162, 
n163, n164, n165, 
t102 
CyHsO.S: n291, n292 
C\oHsO;: b3043, 0542, 
c545!, c550, 8263, 
264, s265 
C\HsO0;S: n295 
C\oHsO,: 2993, ¢380, 
e381, c382, c532, 
533, e534, ¢541, 
£229, £291, m49 
C\Hs0,S: n302, n3038, 
n304, n305, n307, 
n308,.n309 


C,,H3O0;: e534! 
CyoHsO0-82: n281, n282, 
n283 
Cy,)HsO07S2: n287, n288 
Cy oHsO;82: n286 
C,HsS: n195, n196 
CioHsS2: nl67 
CiHsBrO: b3055 
C,,H,C1O;: a476 
CioHyN: 1196, i197, i198, 
i199, i200, i201, 
p2145, p2146, n36, 
n38, q193, q194, 
q195, q196, q197 
q198, q199 
C,H sNO: b2835, e10, 
166, n6l, n62, n63, 
n64, n65, n66, q123, 
q157, q158, q159, 
q161, q162, q163 
q164, q165, q166, 
q167, q168, q169, 
ql70, q171, q172, 
q173, q174, q175, 
q183, q184, q185, 
q186 
CipHyNO:: 2505, p839, 
s218 
CiyH,NO3;: p840 
C,H ,NO;S: n298, n299 
CioHyNO.: 6405, 0406, 
c407, c408, c409, 
c410, 414, 0418, 
c421 
CoH »NO;S: n300 
CyHyNOs: b1057, 
b1060, p889 
C\yH,NO;S2: n284 
Cy HyNO7S2: n285 
CipHyN;0;: p1926 
C\)H,O;P: n289 
CoH: b406, b2463, 
b3080, 154, 155, n154, 
nl55 
C, oH wBrNO,:: b2720 
C,H BrNO;: @144 
C\)HiBr.O: b2918 
CoH Br.O,: b1535 
CyoHwCIN: n37, n39g, 
q263 
CipHyCINO>:: a63, 
b27438, b2821 
CioHioCINOs: 149 
CipHioNe: h688, h689, 
n128, n129, n130, 
n131, n132, n133, 
n134, n185, n475 
n476, n477, q56, q57, 
q58, q59, q60, q61, 
q62, q63, q64, q65!, 
q270, q271 
CioHioN2O: p1927, q55 
CyoHioN2O3: b2767 
CoH ioN2O4S8: p1928 
CyoHyoNeO¢: a432, 
b1600, b1604 
CyoHipNsO.2S8: $276, 
s281 


CyHwO: b3065, e342, 
¢343, t117, t118 

CoH Ox: b490, b12438, 
b2635, b3044, b3059, 
b3060, b3061, ¢359, 
e403, c404, e226, 
j212, n443, 0102, 
p1769, s7 

CyoH O28»: d240 

CoH 03: a254, a686, 
b1311, b2836, b3038, 
0341, ¢402, e493, 
p1550, p1551 

CoH Ou: a474, a475, 
b140, b491, b571, 
b575, b578, b1020, 
b1029, b1052, b1821, 
b2837, c400, m44, 
m147, m174, p824, 
p855, p1371, p1372, 
8260, s261, s262 

CyoHyO.S: n293 

CyoHiO;: b966, m48 

CioHiOs: b286, b1051, 
ps8sl 

C,H Br: b2947, b2948, 
b2949 

C,H BrO:: p1370 

CoH, CIN2O2: b408 

C,HyClo: a665, b1938 

C\oHi,Cl0.8: til5, t116 

Ci HiClLNO: a328 

CHiN: b2850, b2854, 
169, n57 

CyHiNO: b2842, 
b2846, 0300 

CyHiNO>s: a67, a68s, 
a840, b2822 

CyHuNOs;: a758, a759, 
a760, £134, 0282, s220 

CyoHy,NO.: b1035, 
b1037, b1039, b1041, 
g160, p861 

CyHiNO,S: n297, n298 

CyHuNo;: a491 

CyHuNs: 1238 

CyHie: d164, 124, 125, 
t98 

Cy Hy: BrNO: p1345 

CyHpCINO: p1374, 
p13s5 

CioHi.No: a990, 167 

Cy HwyNoO: u26 

CyoHy2NeOo: b489, m45 

CyoHieNeOx: al03, a122, 
a123, 2266, b12, ¢132, 
k25 

CyoHi2NeO4: al 13, al 14, 
a115, all6, all17, 
b740, c99 

C\yHi,N20;8: p1943 

CiHw2N205: b733 

CyoHwNg: nld53 

CyoHyNsO;: 182 

Cy H».O: a678, a679, 
a680, b151, b179, 
b864, b1313, b2929, 
b2930, b2931, e436, 


C-618 


e437, e438, p1693, 
p1702, p1703 
CioHi202: 2256, 2580, 
2683, 2684, b209, 
b677, b681, b683, 
b806, b808, b1283, 
b1299, b1760, b1761, 
b1789, b1797, b1805, 
b1874, b1875, b1933, 
b1934, b1935, b1936, 
b1937, b1939, b2113, 
b2683, b2847, b2852, 
624, d206, d207, 
e611, p1538, p1575, 
p1691, p1692 
CioHi203: a425, a426, 
2427, 2450, 2480, 
a481, a482, a571, 
a677}, b121, b1284, 
b1667, b1680, b1695, 
b1766, b1772, b1779, 
b2839, b2848, c482, 
0536, p1791 
CyoH2.O;S: $112; tLLS 
CyoHi204: a423, a493, 
a677?, b1556, b1715, 
b1718, c85, p1483 
CyoH12.0,8: t239 
CyoHi205: b1579, b1927, 
b1929, b1930, b1931, 
b1932, 295 
C,,Hi;Br: b311, b347 
C,oH);BrN2O3: b10 
C,)Hi;:BrO: b310 
C,oH3Cl: b471 
C,Hi:ClO: b451 
CyHi:ClO:: e205 
C,.H:3:C10;8: t667 
CyHi3sN: p2168, q209, 
t100, t101 
C\)HisNO: al04, al24, 
al49, al53!, al54, 
a155, a681. a682, 
b2656, b2848, b2851, 
b2853, m420, p1308, 
p1309, p1521, q192 
CyH)3sNO.: all18, all9, 
a120, a478, 2479, 
b802, b803, b851, 
b1322, b1341, b1810, 
b2107, b2840, b2844, 
c98, c131, e132, g169 
CyHi:NO2S: t114 
CyoHisNO;: a424, b842, 
b1784, t786, t791 
CyoHi3N;O4: a743 
Cy HisN;O;5: g212 
CyHius: 6872, 6373, 
b374, b375, b376, 
b565, b566, b567, 
b671, b672, b673, 
b674, b848, b848, 
b849, b850, b887, 
b888, b889, b941, 
b942, b943, d4, n189, 
0105, 0109 
C,HwBrN: a1023, 
21024 
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C,HuBr,O: ebl 
CyH.CIN: al049 
CyoHisClO,y: m61 
CyHisNO;PS: p19 
CyoHiyNo: a986, b2473, 
i171, n471, n472, 
n473, p948 
CyHiuN,O: al090, 
p2042 
CyoHisN202: al088, 
a1089, b2013, ¢1251, 
p912 
CyoHi4N2028: b20 
CywHiuN2O0;: t260 
CyHisNsOs: c18 
Cy HisN;O;P: a744 
CyHiuNsOsP: g213 
Cy HuO: b370, b371, 
b389, b390, b391, 
b392, b393, b394, 
b395, b747, b793, 
b797, b800, b812, 
b822, b823, b841, 
b2908, e211, ¢212, 
e213, pl5911, p1635, 
p1636, t53, t570, 
t571, t572, v14, v15 
CioHy402: b377, b562, 
b563, b564, b600, 
b604, b605, b628, 
e71, d12, d13, d14, 
d15, p612, p1198} 
CioHi403: c59, c60, c6l, 
£235, £238, £105, 
p223, p1632 
C1oHi,0;S: b1170, 
b1171, n1172, t670, 
t672 
CyHwO.: b2348, g86 
C,)H.0.S: b1168 
C,p)HuOs: e324, e327 
C,H;BrO: c38, 039, 
c40, c41, c42, c43, 
c44, c45, e68 
CioHi;,CIN2: n474 
CyHi:;ClO: c46, c47, 
c48, c49, c50 
C,H;ClSe: 837 
CioHi;N: a1041, a1042, 
a1085, 21139, b210, 
b211, b212, b213, 
b214, b215, b255, 
b258, b259, b266 
b267, b268, b274, 
b275 
C,)Hi;NO: b253, b254, 
62873, 0214, e215, 
e216, ¢217, c218, 
e45, e46, e47, h605, 
p638, p678, p1866, 
p1867, p1868, p1877 
C,,Hi;NO2: a839 
C,oHi;sNO.S: t684, t685, 
t688 
C,)Hi;NO3: c52, pogl 
CioHisN3O03: pg13 
Cy Hi;O2P: b1069 
CyoHie: a742, a1663, 


b2423, b2424, 023, 
©24, 25, 188, 190, 
605, a71, d72, d73, 
166, £7, £8, £9, 141, 
142, 148, m424, 0205, 
0206, 0207, p482, 
p48, p928, p924, 
p925, s2, s38, 8422, 
t48, t52, t257, t258 
Cy HyBrN: a955 
CioHisCIN: a956 
CioHsCINO: 0319, 48, 
e49, e50, p1869, 
p1870, p1871 
CyoHisCl.O2: d34 
CyHisIN: a957 
CyoHigNe: b219, b220, 
b221, b299, b509, 
d39, h644, h680 
CioHisN203: a958, b16 
CyoHisN20;8: b2212 
CyoHisNsOr: v19 
CywHyO: e31, c32, c33, 
c202, c203, ¢219, 
220, c425, e426, 
e789, c846, e60, e61, 
e62, e87, e86, £10, 
f11, £12, p930, 
pl043, p1044, p1887, 
s4, t259 
CyoHigO2: al454, c607, 
e914, e915, e916, 
e917, c918, c919, 
e466 
CyoHisO.: c56, COM, c58, 
c596, £181, f184, i124, 
1125, 1126, m40, m97 
CiHisO.S: 073, 074, 075 
CyH,.O: Coals m76, 
$227 
CiHisO5: ¢336, c338 
CyH,7Br: gl7 
CyoHy7Cl: b2422, dll 
C)oHi7NO: 034, c35, 
c36, 037, e63, e64, 
e65 
CipHi;NO>2: e49 
CyoHizNOs;: c63, c64, 
c65 
CyHizNOs: g15l, 148 
CioHi7N30;S: £66 
CyoHis: e21, e207, dl, 
d6, d7, d74, d75, 
d76, d77, h228, i121, 
i122, 1123, 147, m159, 
m160, m161, m162, 
n566, 0100, 0227, 
p920, p921, p922, 
t256 
CiHisCINO: a350 
CioHisN2O3: d87 
CioHisN2O.u: p950 
CioHisN207: e429 
CyHiyO: b2414, b2415, 
b2416, ¢204, c205, 
¢206, ¢210, 334, 
0335, c438, c439, 
e440, c609, c788, 


e57, e85, £13, 214, 
i113, i114, i115, i184, 
i185, 144, m167, 
m168, m169, n466, 
t49 
CyoMisO2: 62666, 627, 
c28, c29, c702, h417, 
p931, p1526 
CioHisO3: b2756, b2804, 
d56, h444, p218 
CioH304: €287, 385, 
m84, m95, m119, 
0145, 0262, 0268, 5198 
CyHyO¢: t23, $24, 430) 
t31, t734 
CoH sO: d31 
Cy HyBr: d69, d70 
Cy HiBrO:: d53 
CyHi,ClO: d45 
Cy HiyFO:: d54 
CyHiN: b2421, c76, 
c77, d8, d9, d10, d49, 
70, n456 
CywHyNO: e88, 165 
CioHiyO¢PS2: m1 
CoH: c647, c648, 
0649, c686, d66, d67, 
d68, m157, m158 
C,)H2, BrF : d24 
C,)H»Bro: d28 
Cio Ha»BroN2O,: p1353 
CyoHaClF: d26 
CyoHyCINO: a336, 
a345, 166 
CyoH2N2O»: d32, 
e230 
CyoHaN2O.4: b2496!, 
h396 
CioHaN2S4: d226 
CipH»O: 208, ¢209, 
c441, 0442, 443, 
c608, c746, d18, d62, 
d63, d64, e473, h191, 
i128, i129, i167, i168, 
i169, m163, m164, 
m165, n457, n458, 
n460, n461, n462, 
n463, n464, n465 
CyH»O2: a201, a228, 
a229, 2230, a231, 
a247, a248, a249, 
a250, a251, b2672, 
b2678, c606, 756, 
d42, h158, h431, 
h528, h739, n538, 
0166, p231, p1319, 
tbl 
CyoH203: 
CyyH2 O04: d174 
CioHO;: e769 
CoH Os: g5 
C,H» Br: d22, d23 
CyH Cl: d25 
CyHaClOl: d60 
CyHaF: d29 
CyH»FO: d61 
CyHay I: d30 
CyoHaN: c650, c661, 


b2937 


C-619 


p980, p1008, p1014, 
p1826 

CyoH2 NO: D273, dl1g, 
d43 

C\oH2.NO2: n493 

CipHaNO;: n482 

Cio H2: d20, 0128 

Cy Ha2N2O4: p1331 

Cio H22N2O6: a526, 
pl478 

CioH»,0: d57, d58, d59, 
e509, e553, 16, h183, 
h495, h508, 0191, 
0192, 0193, 0194 

C\pH2O>: d40, h409 

C)9H2;03: 0244 

Cp) H204: +735 

CioH2.0,8: 3405 

CioH2O;: t95 

CyHoS: d4l, $297, 
$298, s316 

Cio Hy,S2: d236 

CicHy:N: 2823, 2861, 
d21 

CyH23NO2: a929 

CyH23NO3: a824 

CioHysNe: d27 

CyoH240,8: s403 

CyoH3.03S8i4: t122 

CioH30.0;Sis: e898 


Cu 


C,,H;NO:: s8 

C,,H;0,: x26 

Cy HO: b1067 

Ci; BrO,: n347, 0348, 
n349, n350, n351, 
n400 

Cy H,Clo: n3l9g, n328 

CiH,Cl0,: 1352, n353, 
n354, n355, n356, 
n357, n358 

CuH,ClO;: n359, n360 

Ci. H,1O:2: 1380 

Ci, HN: n322, n331 

Cy, HNO: 1144, 1145 

CyH;NO,: h381, 1382, 
n383, n384, 0385, 
n386 

Cn HiNS: i233, i234, 
t177, t178 

Cy HyBre: n95 

CuHsN2: p466 

CuHsN.O03: b9 

CuHsN,O7: p1942 

CuH,O: n8, 09 

Cn H:OS: k23, +192! 

Cy Hs02: k18, nl2, nl3, 
n315, n324, n437, 
n438, n439 

C,H3:03: n369, n370, 
n371, 0372, nd374, 
n378, n379, n434, 
n435 

CuH30.: £268, n419, 
n420 

Ci, HyBr: n107, n108 
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C,H .BrO: nl06 

C,,H,Cl: n126, il A7/ 

CuHyN: p2024, p2025, 
p2026 

Cy, H,NO: n187, n188, 
n316, n325 

C,H yNO:: n2212, 
n2213, n223, n224, 
n225, n226, n227, 
n228, n230, n231, 
n334, n335, n336, 
n337, n338, n339, 
n340, n341, n342, 
n343, n344, n345, 
n346, q236 

CuHyNO;: q251 

Cy HeNO,: p838 

Cu: n217, n218 

Cy HyBrNO,: p836, 
p837 

CiHiNe: Nol’, n326 

CuHioN.O: £282, q37, 
q38, q39, q40, q41, 
q42, u103 

Cy HiN2O;: b28 

Cy HiN2O¢6: n368 

Ci HioN2S: t231, ul06, 
ul07 

C,H,» O: n197, n215, 
n216, m375, p43 

Cy, Hi O02: n178, n36l, 
n362, n363, n364, 
n365, n366, p56, 
p1850 

Ci1HO;: b3064, c549, 
p182, p183 

Cy HyO,: 0535 

CHWS: t218 

Cy HySe: s30 

CyHyiBrN,O: al364 

Ci, Hi BrO,: b55, b58 

Cy, HiCl,NO: a330 

C,,H,,N: n68, n69, n70, 
n71, n72, n88, n89, 
n219, n220, p2129, 
q126, q127, q128, 
q129, q130, q131, 
q132 

Cy, HNO: q134, q135, 
q136, q137, q138, 
q139, q140, q141, 
q142, q143, q144, 
q145 

CyuHyNOoO,: a537, m113, 
p1509, s201 

Cy Hy, NO;: 0369 

Cy, Hy NO,: 0413, e417, 
0420 

CuHiNO;: al465 

Cy, AiNOs: b163, b166, 
b169 

Cy HyN;0.28: s282 

CuHiN;O,S8.2: t154 

CA .Br2O:: pl413, 
pl414 

Ci HieCINO,: h631 

C,,H,»,CINO;: g150 

Cy HyCl.N2O;: 0265 





CyHyIN: q262 
Cy Hi2No: n136, n138 
C,,Hi2N:0: a1359, 
a1360, v7, v8 
Cy Hy2N2Oo: h619, h620, 
t772, t773, t774 
C),H,2N.028: r22 
Cy HyN2O¢6: b1595, 
b1599 
CyHy.N2S: t246 
CuHi.N,O.S: 8279 
C),,H,.O: lopaskilisy, b2474, 
k10, p441 
Cy) H202: b3062, 0356, 
0395, ¢396, p208, 
p1169, p1823, t104 
t105, t106, t107 
C),H.2O3: b3058, m425, 
p306, p1546, p1549 
CiHy204: 637, b1312, 
b1663, b2833!, ¢388, 
c389, ¢390, c391, 
c392, c393, m112, 
p181, s221, s228, t466 
C),H,:0;: 0394, p1272, 
p1428, p1429 
Cy,H,2.0¢.: ¢261 
CuHiN: b2816, p309 
Ci Hi3:NO: 0301 
CuHi;NO,: 62823, 
b2824, b2825, h726, 
p1658, 
Cy Hi3NO;: e512, h629, 
p727, p728, p729 
CyHiNO,: b1307, 
b1308, b1856 
C,,H\y;NO;S: h630 
C,Hi3N;0: al362, 
a1363, p1925 
CuHi3N30¢: b404, 
b405 
Cy: b488 
Cy.H,,.BrNO: p1363 
C,,H,,ClL.Ne: n1l37 
C,H No: gl89, i120 
Cy,H,«N.O: 0947 
C,H,40: a712, a713, 
b2928, n2932, p368, 
pl681, p1818 
CuH1,O2: b206, b659, 
b826, b1267, b1282, 
b1458, b1459, b1460, 
b2658, b2814, b2849, 
d205, p307, p308, 
p310, p3ll, p363, 
p1l573 
CH, 403: a467, a468, 
a469, b92, b93, 
b1272, b1611, b1615 
b1618, b1658, b1666, 
b1691, b1708, b1709, 
b1710, b1711, b1712, 
p1559, p1562, p1787 
CyH, 40,4: {251 
Cu HisN: plo1s 
CyuHi;NO: al65, ad10, 
b94, b2815, m412, 
m421, p217, p350 





Ci, Hi;NO2: b1316, 
b1318, b1333, ¢130, 
g143 

Cy Hi3NO3: ad12, a994, 
p1463, p2152, t787 

C,,Hi¢: b399, b400, 
b401, b402, b403, 
b568, b765, b766, 
b776, b884, b884}, 
b885, b922, b924 
h15\ 

C,;HisNo: p936 

Cy, HisN200: 1181, p9l4 

Ci HigN2O;: b3, b5, b6 

Cy HigN2S: u45 

Ci, HieN;Cl: pl 

CHO: b396, b397, 
b398, b809!, b811, 
b816, b817, b883, 
b923, b2899, b2900, 
b2901, b2902, b2903, 
b2904, b2905, b2906, 
e439, e443, e464, g11, 
j4, p340, p341, p342, 
p343, p344, p1626, 
b1627, t389, t390 

C,,H).O2: b611, b616, 
b617, b652, p1184}, 
t456 

Ci1Hi6O;: c53, c54, c55, 
c828, {231 

C),HisO;S: t664 

Cy Hi.O;: m91, p1l624 

CyHi7CIN2O2: p9l5 

Cy Hy7Cl.N;: p2 

Cy HN: all165, b270, 
t457, t458 

CuHi;NO: e52, nd71, 
nd72 

Cy, Hi;NO;: m170 

Ci, Hi7N;03: b24 

Ci, Hi7N30;3: p917 

CiuMs: dll}, hd4 

Cy HisCINO: p1l199 

Ci HisNe: h687}, h693 

Ci, HisN203: b19, b21, 
b23 

Cy HisN2038: b2213 

Cy HisO.: b2420, c22, 
d17, g15, h57, hd8, 
i119, 146 

Cy HysO;: c881 

CiuHhsO,S8: c72 

Ci. HisO5: p165 

CuHiyNOs: d39! 

Cy HyyN;O0: e66, e67 

Ci Ae: 0652, h55, h56, 
n565 

Cy HaBr.O:: h28 

Cy, HaCINO: a313 

Cy Ha»N2Os;: d&s8& 

C,H 02: h30, h49, h50 

C,H O03: 0185 

Ci H»O4: h134, m22, 
m56, m57, m71, m94, 
m103, n530 

Cy Hy O05: g75 

Cy, HO: p1064, v18 


C-620 


C,H», BrO:: h25, h26, 
h27 

C,,HyFO,: h29 

C,;HyN: h24 

Cy, HNO: 167, p282 

Cy HyNO,: p1508 

CH»: c690, 0693, h46, 
h47, h48 

C; Ha» BrF: h21 

Cy, H»N.O.;: m73 

C,,H»2N2S.: p1029 

C), HO: h16, h39, h40, 
h41, h42, h43, hd3 

Cy\,H»2O2: b2671, d48, 
h22, h147, h153, 
h437, h440, n537, 
0169, 0176, p225, 
p1327 

Cy, H2O;: c166! 

Cy H2O¢: g45 

CuH2;N: p990, p1009, 
p1010 

C), HNO: h17 

Cy Hos: hl19 

C;:H2,0: h3l, h32, h33, 
h34, h35, h36, h37 

CnHasN: h20 


Cie 


Cy2Fo7N: a921 
Cy.H.BrsCl.N»O;S2: 
al626 
C..H,Br,Cl.N,OS:: 
al627, al628 
CyH;NO;: n279 
CyHsN7O: a&80 
C,.H,.Br.O: d121, d122 
C,o0H;Br.0.8: d148 
C,.H;Br.S8: d147, d149 
CyHsCl.N2O;: b2268 
C,2H;Cl.N.O;S: $322 
C,HsCLNoS:: d252, 
d253 
CyHsCl.O2: n270 
CypHsN2O05: d123, d124 
C,oH;N2O;¢S: d150 
C)2HsN2Os: n278 
CyHsN2O38: $330 
C.pHsN Os: b2327 
CyoHsNsOsSo: d261 
CryHeN sO: b2292 
C)2H¢O2: ald 
C.2H.O3: n269 
CHO ye: b1066 
C.:H:BrO: d118, d119, 
d120 
C,H; BrOS: d140, d142 
C,.H;BrO,S: d138, d139 
Cy» H:BrS: 4137, d141, 
d143 
C,H; Br N: a891 
C,.H;NOS: i178 
CyoH;NO>:: n273 
C,.H;NO:S: d151, 
d152, i179 
C,2H,NO;: d125, d126, 
d127, r8 
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Ci:2H;NO;S: d154 
Cy»H;NO,S: d153 
CpyH;NO;: n280 
CywHN;O2: p532 
C.2H7N;03: c151 
CyH7N;0,S82: b2128 
C.2H;N;0;8: p7vl7 
CyH7N;Og: a892 
CyHs: al& 
CeHsBre: b2266 
C,.HsBr.0: e512 
CpyHsCh: b2267 
CyHsClLN2O.S: al633 
CypHsCl.N20,So: al616, 
al619, al621 
CyHsChLO: e513 
Cy.HsCl.O,S: s367 
CyHsCLO;S8: b1145 
CyHsClL0.S>: b2353, 
b2355, b2358 
CywHsCl,: a772 
C,.HsCl1,0: d167 
CyHsF:: b2274 
CiHsNe: p528, p529, 
p530, p531, p550 
C..HsN20: po53 
CisHsN2O>: e149, e150 
CyHsN2O3: p2049 
CrHsN204: b2305 
b2306, b2307, b2308, 
pd52 
C.:H.N,0.S: 8325, s326, 
$327 
CrHsN2O.82: d258, 
d259, d260 
Cy:HsN20.83: t748 
CyHsN20;: e519, e520, 
e521, e522, e523, e524 
Cy2HsN20;: b1598 
C.H;sO: al3, al7, d113 
Cy.HsOS: p722 
CyHsO2: b21 10 
Cy2H:O;: n277 
Ci2H,O,: i112, 263, 
n264, n265, n266, 
n267, n268, n274, 
n275, n276, n431, 
x25 
C,».H:S: d134 
Cy2HsS2: t135 
C,.HsSe2: $29 
C,.H.Br: a9, b2242, 
b2243, b2244 
C,.H »BrN2: a1534 
C,H ,BrN2O: al649 
C.H,BrO: b2246, e511 
C,.H,BrO:: Lael 
Cy.H,Cl: ald 
C,.H.BrO: b2247 
CyH.Cl: b2248, b2249, 
b2250 
C,2H»CIN20.2S: al1630 
Cy2H »CIN;0;S: al631 
C,,.H,ClO: b2252, 
b2253 
Cy2H,C10.S: $362 
Cy»Hol: ante b2316, 
b2317 





CypHyN: ad42, ab44, 
el4l 
Cy2H NO: d114, d115, 
d116, d117, p723, 
pl966 
C),HyNO>»: al2, b2323, 
b2324, b2325, d162, 
177 
CyHyNO2S: 8328, 33829 
Cy,HyNO;: e526, e527 
CpyH yNO,: n34 
CiHyNS: d135, d136, 
p716 
C.2HyN;O2: al601 
CiHyN;O4: a869, a870, 
a871, a872, a873, 
a874, al544 
Cy.H»N3O;: a875, a876, 
a877, a878 
CiH yN;0;8: al636 
C,H N;S: t186 
Cy,HyN;O4: d99 
Ci2Hio: a4, b2214 
CypHwAsCl: al422 
CyHyCIN;O2S: al632 
Cy,HyCl.Se: $36 
C,2HyCl.Si: s64 
C,2Hy FI: 190 
CyoHyoF:2Si: s68 
Cy Hols: i91 
Cy2HiNe: al1512, al513, 
e578, pd551 
Ci2HiN20: a889, a892?, 
al1577, al1579, al1582, 
al647, al648 
CypHyoN2O>2: a885, a886, 
a887, al541, a1541}, 
a1542, b2227, b2228, 
b2229, b2230, b2231, 
b2232; b2233 
CypHiN202S: d144 
C,.HioN2O;: a158, n16, 
n17, n18, n19, n20, 
n21, n22, n23 
Cy2HyoN20;S8: a1629, 
s389 
C\oHipN20.8: al635 
CyHyN20;: g176 
CyHioN2S: d145, d146 
C,2Hi0N:0;: al009 
C,2H,O: b2312, b2313, 
b2314, e510, n24, n25 
C,.H,OS: s387 
CyH O02: a239, a240, 
a540, b2275, b2276, 
b2277, b2278, b2279, 
b2280, n26, n28, n29, 
n30, nl, n32, n33, 
n192, n321, n330, 
n421, n422, n423, 
n424, n425 
Ci2H O28: $323, $359 
C,2HO:: 2538, ad39, 
e514, e515, £224, 
n377, n426 
Cy2H O38: al6, s391 
C,2H O04: b2326, m62, 
ql4 








Cy2H,O.48: 8369, 8370, 
8371, 8372 

CoH pOsSe: b2356 

CpHy O07: n427 

CyHyS: 8317 

CpHyS:: d248 

CyHySe: Soo 

CyH, Seo: d218 

Cy As: al435 

CyHiAsO,: al450 

C.2.HiiN: a5, a6, a7, a8, 
2863, b2220, b2221, 
b2222, p1967, p1968, 
p1969 

C,H, NO: al56, al57, 
a541, a543, a881, 
a882, a883, al175, 
al176,-al177, b2223, 
b2224, b2225, b2226, 
e152 

C.HuNOS: 2516}, 
s388 

Ci.Hy,NO,: al126, 2164, 
m5l1 

C,.H,,NO2S: b1096, 
8360, s361 

C,.H,,NO;: $259 

C;,H,,NO;S: b1180! 

C,.HyNO;: g175 

C,H, NS: $318, s319 

C,,H,,N3: a1520, a1521, 
a1522, d91, d92 

Ci,Hy»: n168, n169, 
nl81, n182 

C,,Hi» BrN: a864 

CisH,BrNO>: p834 

C,.H, .BrN3;: al53 

C,,H,2CIN;: al524 

Cy ,Hy2No: a865, a866, 
b36, b2257, b2258, 
b2259, b2260, b2261, 
h668, h669 

C,,H,.N.OS: s390 

C,.H,.N202S: $364, 
3365, 8366 

Cy,>Hi2N2O3: al543, b25, 
b30 

CyoH,2N20:82: b2354, 
b2357 

CoH, 2N2O0¢8>: b2359 

C,.H,2N20;: b1605 

C,.H,.N2S8: $320, soln, 
u97 

C\2Hi2N2S2: d249, d250, 
d251 

CypHyNa: al536, a1537, 
al538 

C).H,2NsO482: al615, 
al1168, al620 

C,2H,2N,0;: a792 

C,2H,,0: e381, e382, 
h306, n179, n180 

C,oH,202: e351, pos, 
p439, p1577 

C».H,20;: b944 

C.2H».O;: 0546 

CpyeHp,O¢: b962, b964, 
b967, b1193 





C-621 


CeH.O.: 6736 
C.y.H,,BrO;: b2660 
CpyHi3N : c156, nsd, ns6, 
n170, n171, n183, 
n184, q225, q226, 
4227, q228, q229, 
q230, q231, q232 
C,2Hi;NO: e383 
Cy.Hi;NO2: b2794, 
p842, p1510 
C,.Hi;NO;: 21003, 
s211 
Cy HisNOg¢: b1059, p886 
Cy2oHi3N3: a868, b2328 
CpHi3N;Q482: b1131 
Ci2H)3N;5: 21603 
Cys: ¢823 
Cy.HysAseChN2O2: s9 
Cy2H\sCINO;: c520 
CyHiy:CIN;O2S: p1078 
Cy2HiyNeo: 087, q133 
Cy.HisN2,O2: t777, t778 
Ci2Hy4N2.O3: b4 
Ci2HyyN.0¢: b1602 
Cy.HisNa: h637, h638 
CyHisN,OS: t162 
CyoHisN,O2S: s280 
Ci2HisNsO22: 0235 
C,,Hy.O: b1223, t99, 
t119 
C,2H,02: b2554, e357, 
0367, c401 
C\2H403: b807, b809, 
p1300, b2771, b2834, 
e612, p299! 
~€y9Hy,O,: 21368, 1019, 
b1028, 1111, p55, 
p821, p852, p853, 
p854 
C,.H\.O;: 0424 
C,H); Br: b315 
Cy»2H;;ClO:: b1818 
C,H, N: j6 
Cy2H,;NO3: a64 
C,H, N: p297 
C,H, ;NO: p955 
Cy2.H,;NO3: a996, a997, 
2998, h722 
C,2oHi;NO4: c519 
C,.H,;NO;: p2159 
C,.Hi;N;0¢: b383, p890, 
t705 
Cy2Hi;NsO20: e236 
CoH: b484, d163 
C,2H;.CINO;: a999 
Cy2H,.N20: 0948 
Ci2HigN2O3: bl, p212 
CyHisN20.: b1028, 
b1033 
Cy2HiyN20,8: al011 
CyHis5N20;: n385 
CpHisNsOrs: 0237 
CoH,0: 2698, 486, 
b487, c767, c768, 
h535, p367 
CyHy.O.: a581, b485, 
b798, b801, b1287, 
b1869, p296, p1574 
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C2503: ad509, b926, 
b1673, b1678, b1777, 
b1816, b1817, b2841, 
b2845, h519, p1790 

CyHy6O.: b1557 

C.2.H, 07: al398 

(CyoHygOs) nr: e238 

CyoHy7CIN,: h696 

CpyHyN: al066, b216 

CuHi7NO: a81, 282, 
h429, p293 

CiyHi7NO;: a995 

C,».Hi;NO;: p2157, 
p2158 

Cy»,.H,,N 30162 e240 

Cy2Hi7N7O>9: al411 

Cy2His: b641, b642, 
b643, b764, b791, 
b886, b959, b960, 
h376, 0104 

Cy,MisCINO:: c309 

Cy2H,sCl.N,OS: v25 

Cy2H,3N20;8: t274 

Cy2Hi3N20;: 246, g47, 
m135, m138 

CypHysN2O0¢: 236, 2216, 
i3 

CHO: b378, b379, 
b380, b381, b382, 
b387, b388, b744, 
b860, e440, e441, 
e573, h507 

Cy2HysO>: b595, b612, 
b742, b743, d5, p6552 

Cy.H,;0;: b958, £230 

Cy2H)30,: m65, m66, 
p2121 

Cy2HisO6: p1763, $230 

C).H,sO¢8: a1399, t17 

C,H, BrN,O:: p1853 

CyHiyN: al115 

Cy.HyNO: al086, al087 

Cy2H.: d318 

Cy2H2N2O3: b17 

Cy2H a N28: d229 

Cy2H 0: £208, t50 

Cy2H 02: b2417, b2418, 
b2419, e58, e567, 
i116, i117, i118, 145 

CH O;: c62}, e71 1, 
CUZ RCLipeeils, 
e721, e722, d316, 
d317, £180 

Ci2H Oe: £119 

Cy.H»O;: 0432 

Cy2H2, ClO:: adl 4 

Cy.HyNO;: a950 

CypHaiN7Ou: 21410, 
al412 

CyoHo»: b2186, b2187, 
d78, d319, d320, 
d321, d322 

Cy2He2.02: a218, c893, 
e304, h52, h457, 
0157 

C)2H2203: 25138, h430 

CHO: d38, h392, 
m79, m101, m108, 





m109, 0144, 0272, 
8190, s191, 194 
(Cy2H 2035) n 3 e239 
Ci2H2O0¢: t14, t15, t21, 
122 
Cy2H2.0 40: r38 
Cy.H»2Oi1: e231, ed, e6, 
e7, m120, m154, 8273, 
697, t698, t780 
C\2H22012: 14 
Cy.H2:BrO;: d309 
Cy,H,,;ClO: d300 
Cy,.H23FO>:: d310 
Cy2He,N: a825, d304 
C,.H2,NO: 1141 
C).H23;NO4: a894 
CyoHo4: d315, p1748 
C,.H,BrF: d289 
CpyHuBrs: d291 
C2H2,sCINO: a230,a348 
Cy2H..O: d313, h18, 
h38 
C.2H24O02: al190, b2681, 
d47, d295, h156, 
h435, 0164, p224 
Cy2.H2403: pl2; pl4t 
Cy2H2,0¢: m172 
Cy2.H2,O.: m121 
C,H, Br: d288 
C,.H,;Cl: d290 
Cy.H; 1: d292 
Ci.H;N: p989 
CyHy;NO: d296 
Cy: d284 
CyoH2gN204: b2685, 
p1536 
Cy2Ho3NoO0¢: a449 
C),.H2,O: d311, d312, 
e496 
C\.H2,0.8: s401 
CoH 50)3: m155 
C).H2,S: d294, s311 
C,oH2;B: b2409 
C,H», BO;: b2387 
C,.H2;N: a848, a920, 
a938, d285 
Cy2Hs, NO»: a&62 
C,2H2,0;3P: p799 
CyoHo;O4P: p775, p777 
Cy2HosCIN: a976, d287 
CyHa3sIN: a977 
CyHyOSir: d200 
CyH 3 Oi3P 4: t121 
Cy. y.B;P3: b2401 
CpyH,.O,Sis: p371 
CyoHysO¢Sig: cS10 


Cis 


C\;H3N;0;: f90, f91 
C,;HsCl,O2: m206 
C,;H,BrO: {86 
C,;H;CIN2O;: b1982 
C,,H;ClO: {87 
C);H;NO3: {89 
C,;HsBr20: b1986 
C,,;HsCIN: a734 
C,,;.HsCh: £64, {65 


C,;HsCl,O0: b1987, 
b1988 
C);Hs1,0: b1999 
C,,;HsN20;: b2009 
C,,HsN20¢: b1603 
CyHsN.Os: m203 
Ci3HsNc¢Os: u34 
C,3HsO0: £80 
Ci;3H3OS: t249, x9 
C);HsO2: x12 
C,;Hs028: d155, d156 
C);H3O03: d128, d129, 
d130 
Ci3HsO4: KS, x14, x15, 
ell Gpecell (fp, ores} ol 9) 
x20, x21 
C);H;0.S8: d157 
Cy2HsO0¢: n312, n313 
C,;H Br: £55, {56 
C,;H ,BrO: b1967, 
b1977, b1978 
C,;H,Br3;0;S: t674 
C,HsC10: b1979, 
b1980, b1981 
Ci3H »N: a727, b2066, 
b2067, b2330, b2333, 
p526 
C,;H,;NO: a738, {81, 
£82, £83, £84, £85, p527 
C,;;H,NOS: b1220, 
b2130, b2131 
C,;H,NO.: b2154, 
b2155, b2156, b2157, 
£72, £73, £74 
C;H,NO;: b2027, 
b2028, b2029 
Ci3;HyNS: b2141, 1223 
C,;H.N;O;: al608, 
al609, al610 
C,;Hio: {45 
C,;Hy»pCINO: e113 
C)3;3HyCh: m255 
C,3;HypCLO>: m195, 
m196, m205 
Ci3HioNo: a728, a729, 
a730, a732, b1218, 
e158, c577, m245, 
p554 
C)3HyoN2O:: al604, 
al605, al606 
C)3HyoN.2O;: 21607, 
b1248, b1249, b1250, 
b1888, b1846, b1855 
Ci3HipN2Oy: m209, 
m210, m211, m287, 
m288 
C);HyN20;S: al 611, 
al634 
Ci;HioN.S: b2142 
C)3HO: £67, £67}, > 
Cy;Hy Oo: al4, b1295, 
b2010, b2011, b2012, 
b2329, b2331, b2332, 
p1802, p1803, p1804, 
p1824, x2 
Ci3H\ O03: b1278, b1279, 
b1280, b1679, b1871, 
b1989, b1990, b1991, 





C-622 


b1992, b1993, ¢1994, 
b1995, b1996, b2334, 
e175, p71 
C,3H,O38: {76 
CyHiO,: 2050, b2051, 
b2052, b2053, b2054, 
1333, v23 
C)3HO;5: b2030, b2031, 
b2032, b2033, b2034, 
b2035, b2036, b2037, 
1182 
Ci3H pS: b2049, t248 
C,;H, Br: m221 
C,;HinBrO:: p1l664 
C,;Hy,Cl: m235, m239! 
C,3Hy, CIN»: a731 
Cy3Hi,CIN2O2S: a1637 
CHiN: a737, 21015, 
b1960, c148, £48, £49 
C,;H,,NO: bi251e 
b1961, b1963, b1964, 
b1965, £50, £51, £52, 
£121, p587 
Ci,3HiuNOs: b1321, 
b1340, b1653, b1683, 
b1690, b1872 
C);HiNOs: {3 
Cy3HyNO,: b1924 
C,;HiNSs: b1892 
Cy3HNs: a735 
C,H: b1219, b2320, 
b2321, b2322, m271, 
n3d 
Ci3H,2N2: b44, £63, £130 
Ci3;Hi2N20: a801, al1587, 
al589, al1590, al1591, 
al592, al594, al595, 
al597, al598, al599, 
b1297, b1332, b1983, 
b1984, b1985, h3, 
p1892, u70, u71 
C)3H,2N2O03: b7 
C,sHi2N2S: u74, u75 
C)3;Hw.NsO: cl57 
Ci3Hi2NiOxu: m187, 
m188 
C,;Hi2N«S: d269 
Cy3H.».O: b279, b280, 
b2318, b2319, e432, 
m281, m366 
Ci3H 202: 22382, a234, 
235, 2236, b1686, 
e525, m207, m208, 
m280, n10, n11, n320, 
329, p588, p589, 
p590, p1539, p1540 
C,;H,2,028: $352, s381, 
$382 
C,H 203: n375 
C)3H,204: n367 
C)3;Hi2S: s288 
CisHisN: a802, a892?, 
m178, m185, m186 
C,3H,,NO: aldl, m353 
C)3H,;NO,S: t642, t651, 
t661 
Ci3Hi3N3: d100, d101, 
g201 
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C,3Hy3N;0: s40, s41, 
842 
Ci3H,;N;0;S2: s287 
C,;Hi3N;S: 348, 344 
Ci3Mia: n255, n256, 
n257, n258 
CisHisNo: h686, h687, 
h698, h699, h700, 
m192 
C,;HisN2O: h2 
C,;HisN2O;: b22, t775, 
t776 
C)3HysN2Og: m270 
Cy3HyN2Os: m75 
C,3H,.N.O: e137 
C,;Hiy40: n248, n249 
C,3H,O2: p57 
C,3Hi.O;: b2701 
C)3H4Ou: $266 
C13H,.0;: c437 
C,;Hi,O¢: t610, +610}, 
+6102, t612, t613 
C)3H,;C1,N2O3: h764 
C.;HisN: a913 
C,;H, ;BrNO;: h450, 
h451 
C,;;H,.O: p438 
C\3;Hi.O2: b1271 
C\3H, O03: b2700 
C,;H,.O.: ml1ll 
C,;H,;.O7: hg, vl 
C.;HyBrO: p1665 
C,;H,;NO: k22 
C,;Hi;NO3;: h449, 135 
C,;Hi;NO.: m115, 
p2073, p2074 
C,3;H,;N;0: al365 
C,;HisN2O;: WF 178, 
179 
Ci3HisN2O.: b386 
Ci3HisNsiO>: al413 
C,;Hi;0: h194}, p1098 
Cy3H,sO2: b1275 
C,3H,3O07: t461 
Ci;H,,NO2: 1194 
C)3H,3NO;: p25 
C,;HisNO4: p2070, 
p2071 
Ci3H20: tale 
Ci3HaNo: p979 
Ci3;H2N2O3;: b1335 
Ci3H20N1Oz: c16 
Ci3H2O: b810, h182, 
194, i95, i96, i98, i100, 
e570, p326, p1873 
C}3;H O02: p655} 
C,3;H0O3: {237 
C);H 90.4: £267 
Ci3H2Os: p75 
Cy3H2,;CIN:O2: b1336 
C)3;H22.CIN30: b1331 
C,;H»2O: 192, 193 
C,3;H2O.: m64 
Cy3H24: 731 
C,;HoN2O: 0567, c568 
C)3H24O2: hdl 
C)3H1O.: m8s7, n527 
C)3H2;N: +725 





Ci3H25: +730 
C)3;HeBre: t719 
CisHo.N2: m189, m190, 
ml191 
Ci3HO: t714, 6727, 
t728, t729 
Cy3Ho5Qo: d47}, d52, 
d308, h23, h151, 
h434, 0171, 0174, 
p230, t722 
C);H2;Br: t718 
Ci3Ha:N: plol3 
CisH2;NO: t715, t723 
CysHos: t716 
C);H230: nd49, t726 
Ci3HesO2: +720, t721 
C)3H2sO3: 0239 
Ci3He2s3O4: 0237 


Cis 


C,H yBr.O,: al301 
C,.H;ChLO,: al1302 
CysHyNiOy: a1303 
C\.H,O¢: néll 
Cy.HeBr2O:: al275, 
al276 
C\.H,;Cl1,02: al277, 
1278, 21279, a1280, 
a1281, a1282, al283, 
a1284, al285 
Cy.H.N2O¢: a1310, 
al311, p542, p543 
CisH.Os: e36 
Cu.H;BrO»: 21258, 
a1259, p534, pd35 
C,,H,;BrO,: al260 
C,,H,Cl1O;: a1263, 
a1264, [94, p536, 
p537 
C\,H,C1O;S: al356 
C,.H;10,: a1296! 
CyzH;NO;: a1322, 
a1323, p547 
C\,zH,NO:: a1299, 
a1300 
C\4H;NO;S: a1357 
Cy.HsBrNO,: a1254 
CyzHsBro: al208 
CyHsCl,: al1209 
Cy,;HsCl,O>: b2337 
C,,HsCl,0;3: b1467, 
b1475, b1482 
CysHsN2O,: p846 
CyzHsN2Os: p470, 
p471 
CyzHsN2Sa: d231 
Ciy4HsO2: 21248, p533 
C,,HsO3: a1314, a1315, 
b2336, £92, £96, £98, 
£99, pb44, p545 
CysHsO4: a1286, al1287, 
21288, 21289, 21290, 
1291, 21292, 21293, 
a1294, p538, p539, 
po40, p541 
Cu.H,O;: 21333, 21334, 
1335, 21336, 21337, 


a1338, a1339, a1340, 
al341, p548, p549 

CyHsO;S: al353, a1354 

CysHsO¢: a1325, a1326, 
1327, 01328, 21329, 
a1330, a1331, a1332 

CyHs3O;: 01324 

C\,HsO3: al313, n3l0 

CysHsOsS.: al349, 
a1350, 21351, 21352 

Cy,Hy)Br: p492 

CuwH sBrNO:: a1253 

C,,H,Cl: al201, al1202, 
al203 

Cy,H,ClO;: b1404, 
b1488 

Cy,HyCl;: e183, e206 

Cy,Hy»>NOS2: b2133 

C,H NO»: al 232, a1249, 
21250, b2340, £93, 
p509, p&847 

Cy.H NOs: a1213, al257 

CysHyNO,: a1255, al256 

C\.H,NO,S: 21355 

C,H yNOs;: b2350, 
b2351, b23852 

CisHio: a1193, e602, 
£71, p484 

C,H, Br,O: a289 

Cy.HyBr2O,: n140 

CysHyCINO:: al204 

CyHyChO: a383 

CysHyCl;: e182 

CyHyN2O0: k9, ul04 

CiHyoN2O2: al1265, 
21266, 21267, 21268, 
a1269, a1270, 21271, 
al272, a1273, al274, 
al613 

CysHyoN2O.: al612, 
al614, e415, s138, 
8139, 8140, s141, 3142, 
8148, 3144, s145, 5146, 
s147, s148 

Cy,HioN20;: al653, 
al654, 21655 

Cy,HioN2O¢: b1594 

CysHyyN2O7: b1661 

CuO: 21214, 21224, 
41225, a1226, k3}, 
p502, p503, p504, 
p505 

C\4H O02: al1215, al216, 
a1217, 21218, a1219, 
b1198, p495, $133, 
$134 

CH O28: 8293 

CysHypO2S82: d232 

Cys4H O03: a1235, a1236, 
1237, 21238, 21239, 
a1240, a1241, a1242, 
b1262, b1398, b1402, 
b1403, p515, x4 

C\4HO0;S: p523, p524, 
p525 

CH O,: b283o; b2341, 
b2342, b2343, b2345, 
b2347, p469 


C-623 


CyH Os: a1295, b1655, 
b1659, x22 

CyHyO¢: b2379 

C\,H,, BrO: b2245 

Cy, BrO:: a288 

Cu ClO: 2437, 
b2251, k8 

Cy,Hy, ClO»: adsl 

C,H, Cl: e238 

CyHiN: a/39, a1197, 
21198, 21199, b2068, 
©146, p488, p489, 
p490, p491 

Ci.Hy NO: e142 

C,H, NO:: b1202, 
b1203, b1399, 8216, 
$217 

C\,Hy,NO;: b1395, 
b1396, b1397, b2021, 
b2022, b2023, b2024, 
b2025 

Cy4HyNO,: b1292, 
b1293, b1294 

Cy.HiNO;: b1677 

C\sHiN;302: b1216 

Cue: 21210, e416, £68, 
p494, p499, 8129 

Cyw.H, Bro: e179, e180 

Ci4Hi2,CINO: a382, 
b1245 

CyHyi2Cl,N20,S2: 21622, 
a1622}, al624 

Cy.Hy.Ci,.0: e346! 

CyHyNo: a1205, a1206, 
21207, p493, q8, 49, 
ql0 

CysHy2N2O2: al580, 
a1583, b123, b126, 
b129, b1199, b1200, 
b1201, h646, 0261 

Cy4Hy2N203: b2026, 
b2218 

CisHi2N2O.: b1646, 
b1647, b1648, 190, 
e191, e192, 
e232, e233, e258 

CysHy2N,O2S8: $283 

Cy.HY,O: a40, a2 
1227, 21228, b2016, 
b2017, b2018, b2219, 
k7 

CysH 2.02: a434, b527, 
b1265, b1301, b1302, 
b13038, b1406, b1407, 
b1408, b1944, b1945, 
b1946, b2013, b2014, 
b2015, 8135, s136 

Cy4H203: a44l, b1285, 
b1656, b1696, p1786, 
x28 

CysHy2O,: b1670, b1997, 
b1998, n159, n272 

CywHy.O;: k24 

CysH2O10: dis 

Cy.Hy3N: b41, b2019, 
©147, t284, t287 

CysHi3NO: alll, a435, 
a577, b1252, b1253, 
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b1254, b1966, b1967, 
b1968, b1969, b1970, 
b1971, b1972, b2215, 
b2216, b2217 
Cy,Hi3NO>: b1654, 
b1951, b1952, b1953, 
688 
Cy.HyNO;: {2 
CywwHi:NO.S8: b1409 
CysHi,N;0: al514 
CiuHi3N3;0¢: t738 
CyuHys: b2299, b2300, 
b2301, b2302, b2303, 
e236, e237, m293, 
m294, p514 
Cy.Hy,NO.PS: b1073 
CyHyN2: al71, a440, 
ao45, a1546, a1547, 
a1548, 21549, s130, 
$131, 132 
CyHy.N,0: a1557, 
a1558, a1559, al560, 
al561, 21562, 21563, 
a1564, 01565, 21566, 
a1567, 21569, a1570, 
a1571, 21600, b1949, 
uv2 
CysHysN2O2: al585, 
al586 
CysHy4N20;: a1650, 
al651, al652 
CyHysN20;: gl77 
CysHyNoS: u73 
Cy.HizN;NaO;S: m391 
Cy.H yO: b2310, b231 il, 
e360, e361, e362, e470 
C\4Hi,0S: 8383, 3393 
Cy,Hy.O>2: b2282, b2283, 
b2284, b2285, b2286, 
b2288, b2293, b2294, 
b2295, b2925, e235, 
€305, 306, €307, 
308, m370 
Cy,H 028: $324, 8353, 
8354, 8376, 83877, s378 
C4Hy10;: 2472, e516, 
e517, e518, i32, i33 
C\,H,,0;S: t646, t647, 
648, t673 
C\y4H,.0,8: 8373, 8374 
Cy4Hy4O48.: e193 
Cy,HyOs: bl 183, bl 184, 
b1187 
Cy,HyS: 8294, 8335, 
8336, 8337, 8338 
Cy,HysS2: d233, d234, 
d263, d264, e194 
Cy Se: 884, 3385 
CyHiN: a803, a&804, 
a805, a817, a892!, 
a900, a901, 2902, 
al568 
C\y,Hi;NO2S: t635}, 
t636, t637, t658, t662, 
t663 
CysH,N3: a1525, a1526, 
a1527, a1528, 21529, 
a1530, 215491, d93, 


d94, d95, d96, d97, 
d98, g205 
C\,H,;P: p746 
Cus: al223; pool 
CysHy CIN: a903 
CysHigNe: b2240, b22638, 
b2264, e177, e192, 
h636, h648, h649, 
h670, h671, h672, 
h673, h706 
CysHigN2O: b2265 
Cy4H,.N2O>: b2262 
Cy4HiyN20,: al007 
CysHigsNeOeS2: b2360 
Cy, gNs0.482: al623 
Cy4H.O4: m50 
Cy.Hi:N: nl52 
CyHy7NO2: c528 
Cy,Hy;NO;: fl 
CyHi:NO;: m43 
CywHyNOsg: p1860, 
p1861, s10 
CysMis: a1233, polo, 
pd11, p512 
CysHisN2O2: h763 
CysHygN2O0;: a660 
CisHysN2O¢: £239 
CysHigNiOo: c10 
CysH,;0: h92, h208 
CH, 30,4: m46, p828 
C,H, 3:05: b285, p823 
Cy4H,3O0;: p907 
CywHi,NO: a99 
Cy,4HiyN;S: m387 
Cys Ne: b2188 
Cy4HaN2O>: h314 
CysHaoN2O,: b384 
CisHaoN20¢S: p676 
CysHoNa: 0703 
Cy4Ha0N4O7: c490, c491 
Cy4H2 O02: b2087 
CysH Os: e427 
C\,Hai NO»: 0139 
C\4H2NO,: p2072 
C\sHe: b525, b934, 
b935, d131, 0140, t63 
C\,Ha2NoO: g152 
C\sHNg: h640 
C\,H2O: b529, b530, 
e588 
Cy,H2.Oc: b524, b526, 
b592, p682! 
CysH2 O04: 0265 
Cys;He Os: €326 
CysHe3N: b269 
CyyHo3NO,: 159 
CyyNeo3N3,0: 197, i99 
CuHoy: p513 
Cy4HesNo: b296, b297, 
b298 
Cy4HesO4: c62 
Cy\4He;NO2: e199 
CuHys: £92, +93 
Cy4HesCINO): e200 
CisHes5N203: m33, p164 
Cy,H2.O;: 2447, h146 
Cy4He5O4: d35, d293, 
h383, h389 











Cy4H25O0¢: t28 
Cy4H27ClO: t81 
CisHo;N: t85 
CisHes: t90 
CisHosBr: t71 
Cy,H2sCINO: a344 
CysHe230: h44, t64, t88, 
t89 
Cy4H2302: d301, h150, 
h439, 0168, t77, t724 
C,H» Br: t69 
Cy4H,Cl: t70 
CisHosN: p1012 
CysH25NO: t66, t78 
Cy4H39: t67 
Ci4H30N204: p233 
Cy4H00: e494, t87 
Cy4H39O02: d283, t74 
CyszH3.02S: t75 
Cy,H3,0,8: $399 
Cy4Hg0S: $310, t76 
CysHsiN: a84l, t68 
Ci4HziNO2: d286 
Cy4H33N: a1075 
CyuHy»2O;Sis: h536 
C\4H.2.0;Si;: c618 


Cis 


C,;HsCINO;: a1347 

Ci;sH6NiOi3: a787 

C,;;H;NOs: al346, a1348 

C,;HsCl,O3: b1405 

C,;HsO;: cbd1 

C,;sHsO5: a1342!, a1343, 
al344 

C,;H,BrO:: {21 

CisHoN: p518, p520, 
po22 

C,;;HyNO;: al317 

Ci;Hho: p508 

C,;HiBrNO:: al261, 
a1262 

C,;;HpBr.O2: p1271 

CisHyN2O;: 0247 

CisHioNsOnr: a274 

C,;;sH pO: al243 

C,H O2: al244, al245, 
a1246, al316, f20, 134, 
p516, p517, p519, 
p521, p898 

Cy\sH Os: £25, £97, 
p1301 

CisHiO4: 21297, 01298, 
f22, i161 

Cy;H Os: al296, al318, 
21319, b1042, b1462, 
£37, £38, i162, p863, 
ps64 

Ci;HiOs¢: £33, £84, £35, 
£36 

Cy,;Hy O07: £26, PAE: £28, 
£29, £30, £31, £32 

CisH,ClO;: p22 

C);H,,ClO;: d&2 

C);sHyLNO,: t266, t267 

C,;HyN: q218, q219, 
q220, q221, q222 


C-624 


CsHiNO: 0294, 0295, 
0296, q177 

CisHiNO2: a1320, 
1321, p832 

C;;Hi,NO3: e252, c253, 
©254, 6255, c256 

C);;HyNO.: p1805, 
p1806, p1807, p1808, 
p1809 

C;;HiNS: t143 

C,;sHiN;0: a1510, 
al511 

C,;sHie: a1229, a1230, 
a1231, p506, p507 

C,;;Hy.Br20: p1674, 
p1l675 

C,5Hi21203: p1482 

C,;;Hi2N2OS: h618 

C);Hi2N2O2: h617 

C);Hy2N203: £290, h725, 
1163 

C,;HiNeOu: r18 

C,;;H2O: c245, g88 

C,;;sH.O2: a452, e365, 
£17, p1273. p1274, 
p1275, p1276, p17912 

C,;H2.03: b1241, b1242, 
b1264, b1401, b1893, 
b1894, b1895, b1897, 
b1898 

C,;H,20.: b1288, b1672, 
m204 

C,;Hi20¢: f19, m194 

C;;Hi;NO: e154, £46, 
£47 

C,;Hi;NO2: pl548 

C,;Hi;NO3: b1240 

C,;sHi;NO«: b1650 

C,;sHisN;O¢: al112 

C,;Hi4: pl74l 

C,;Hy.N2O2: al517, 
a1518, al519, m21 

C,;HyO0: b2006, 116, 
p1682 

Ci;HisO2: a439, b1296, 
b1950, p1487, p1488, 
p1439, p1440, p1441 

C,;Hy403: a443, b2000, 
b2001, b2002, b2003, 
b2004, b2005, ¢177, 
e178, e179, e100, 115, 
p1442, p1443, p1444 

CysHyO.4: n166, p4s1, 
x27 

C);Hy,05: b1783, e166, 
m394, p730 

Ci;HyOs: C227, c229, 
e71, e72 

C,;HisN: e155 

C);Hi;NO: b2007, 
b2008 

C\;sHi;NO2: a1119, 
e114 

C)sHisNO;: a935 

CisHi;NO¢: m116 

C,;Hi;N;0: a736 

C\;HisN;02: m392 

CisHis: b278 
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C,;sHisN20: a1572, 
a1573, al1574, a1575, 
al576, u62 

CisHigNoS: u79, u80 

CysHisNiOu: ce9 

Ci;HisNsO5: c14 

C,;H,;O: e254), m36s! 

C,sHi.O2: b23815, pll17, 
p1118, p1179!, p11792 

C,;Hi.O3: al453, g82, 
h727 

C,;Mi.O7: e9 

CsHisOs: s91 

C,sHisO9: €158 

C,;HisN: a798, aS00 

C,;Hi;NO,S: t659, t660 

C);Hi7N3: ¢202 

CisHis: al660, al66l, 
al662, n172 

C,;Hi;0: e586, e587, 
n221, n222 

C,;HisO3: s20 

C,;H,sO¢: b1192 

C,;HisNO>:: t758, t761, 
t762, t763 

C,;H.oCINO:: t759 

C\sH2N2O: a988 

C);H29O2: h7 

C);H»O4: 

C);H Oo: e228 

C,;H2,NO>2: e606, e607, 
e608, 1157 

C);H2N;03: p902 

C,;H2»: e565 

C,;H»2CINO:: e609, 
i158, i159, i160, p1034 

C,;H2O: e102, v16, el7 

C;H2202: b1866, e103, 
$13 

C,;H2;ClO,S: al397 

C,;H23NO.: a74l, p168 

C,;H2sN20: m144 

C,;Ho: Cl CPPR I e222, 
€223, ¢230, 496, £4, 
£5, 156, p29 

C,;H2:N20: a1367, 162, 
163, 0310 

C,;H2.O0: b531, b532, 
b533, b534, e101, s14, 
s15 

C\;H2.O¢: p1765 

Ci;H24Os: p1291, p1922 

C,;H,;CIN20: 0311 

C,;H2;CIN2O2: b1461 

Cy;Ho.: e32 

Ci;sH26N>2: s105 

CisH2,O: e34, £6, 191, 
126, n467, n468, n469 

C,;H26O¢: g108 

C,;H2.O7: 0435 

Ci;Hes: p41 

C,;Ho3sN20.S8: sl106 

C,;H23:0: c863 

C,;H2sO>: m166 

C,sH2sO3: p1516 

C,;HesO.: m69 

Ci5H30: p40 

C,;H3.Br2: p35 


CisH 30: p30, p39 
C);H 302: d302, d308, 
h155, 0167, p37, t84 
C};H3 04: g91, g92 
C,;;H Br: p34 
C,;H3NO: p3l 
C,;H3: p32 
C,;H33B: b2413 
C,;sH3;BO3: b2392 
C\;H3;N: a922, a923, 
a946, p33 
C);5H3;NO: pl 1 10, 
pll12 
C,;H33:0.P: p7sl 
C);5H3;CIN: a959 
C);H3,0: e508 


Cis 


C,sHsO2S2: t184 
CisHio: £44, p1930 
CigsHyoChLO;: d216 
CysHioNe: b1958 
CisHioN2O2: 164 
CysHioN20;S: 163 
CisHioN2OsSo: 162 
CysHioN.O;: al495, 
al496, al497, a1498 
Cy6H O02: n441 
CisH O03: n436 
Cy6HiO;: 21345 
C;sHiN: p1932 
C,>Hi,NO>2: n442, q254, 
q255 
CisHuNO,: a1312 
CisHiN;0: a1502 
CisHiN;O3: 21503, 
a1504, a1505, a1506, 
a1507, a1508, a1509 
CisHuN;O0¢6: al659 
Ci6HiN307: nld5 
CisHie: n246, n247 
Cy\sHi2CINO:: b2747 
C,gsHi2N2O: a1499, 
a1500, a1501 
C,6Hi2N2O0>2: 160 
CisHi2N1O10: a273 
CisHi20: 21194, a1195, 
1196, £2072, p485, 
p486, p487 
C\6H1202: a1304, a1306, 
a1307, a1308, a1309, 
b3005, b3006 
C,6H1203: e251, £95 
Cy6H 204: £183, m4 
C,6H 203: b2425, £235 
£24 
Cy,6sH12.0¢6: h10 
Cy6Hi2.07: rll 
Cy6Hi282: d267 
C,6Hi3ClO3: a377 
CisHi3N: a911, 0912, 
b1222, p2135, p2136 
C,sHi;3NO: b2768, 
b2769 
Ci6sHi3NQO3: C313, 0374, 
0375 
Cy6Hi;N3: al486, a1487 


CisHi;N;0;S: bl 129, 
b1130 

CisHis: 21220, 01221, 
a1222, b2448, b2449, 
p497, p500 

CysH,CIN;: al488 

CisHiyNe: £16, m139 

Ci6HisN2O3: 6368 

C,sH yO: b2884, h480, 
h481 

Cy6H Or: 0248, e250, 
0354, p496 

C,6H 403: a578, a596, 
b1400, b1794, b1802, 
b1896, b1947, b2687, 
0358 

Cy6HysO4: b1657, b2339, 
b2344, b2346, b2349, 
e286, i14, 0274, 0275, 
0276, 8197 

Cy6H40;: a569 

CysH sO: f18, h14, 
h231 

C\>H,;ClO:: a384 

Cy6H; Cl: el88 

Ci6H,;Cl;02: e185 

CioHsN: p1343 

CisHi;sNO2S: t683 

CisHie: a1211 

Ci¢HisCINO: a334 

CysHigN202: b2254, 
b2255, b2256, e178, 
h647, i165, 174 

CisHigN20.S: s363 

CisHisO: 6526, b2922, 
b3056 

C,6Hi.O2: a438, ad84, 
b1948, e249, p1340, 
$137 

Ci 6H i503: a442 

Cy6Hi6O,: b1955, b2055, 
b2056, b2057, b2058, 
b2059, b2060, b2061, 
n271 

Cy6Hi Os: a((3, s60 

Cye6Hi6O¢: 0243 

Cy6Hi7N: e145 

CisHi7NO: p1341 

CisHi7NO3: n573 

CisHi7NO,: 172 

CisHi;N;0: al515, 
al516 

CisHi7N3;02: e104 

CisHis: €239, e240, p498 

CisHisCIN;S: m393 

CisHisN2O0: a1550, 
al551, 21552, 01553, 
a1554, a1555, a1556 

Cy6HisN202: al1539, 
a1540 

Cy6HisN2O3: e201 

Cis¢HisN2O¢S2: a1l617 

C,.H, 3:0: e490, e491 

Cyig6HisO2: b2273, b2290, 
b2291, b2296, b2297, 
b2298, b2498, b2499, 
b2628 

Ci6His02S: $308 





C-625 


Cy6His02S82: d251 ts 
d254, d255, d257 
Ci6H i303: e489 
Cis6Hi304: e186, e301, 
e302 
CisHisO.8: 83561, $368 
Cy 6H 306: b2289 
Ci6His0¢S2: t668 
Ci6HisOjio: £173 
CysHiyN: a799, a818, 
a831, 2832 
CysHiyNO;: e149 
CisHigNOxu: e6, e7 
CisHisN3S: 188 
CygH2aoNo: b2237, b2238, 
b2239 
Ci¢HooN2O,: b2204 
CysHooNa: a1532, a1533 
CisHooNsOwS: al409 
CisH2NO;: h602 
CyisHoiN3: a867 
C,sH»BrNO;: h603 
CisH22CINO3: h604 
CisH»2OSin: d219 
CigsH22O>: b2469 
C\sH20,: p817, p822, 
p857, p858, p&59 
C\sH2O5: p820 
CisH2Os: c481 
C,6H201;: g42, 243, g44 
CisH2;CINO,: m396 
C)6H2,N2O2: b1017, 
b1026, p815 
CisH2,NO: a163 
CisHosNOeS: 883, 884 
CisHa: b920, d2, h237, 
h238, h239, t91 
C\sH2;0: b528 
CisH2sO2: 6305 
Cy6H2sQO2: h276 
Ci¢gH30: h274, h275 
Cy6H3.0: c864 
CigH3 902: h271, h272, 
h273 
C6H303: 0163 
CisH3004: h251, +73 
CisH ClO: h259 
CisH3iN: h265 
CisHs2: h270, pl749 
CisH3:Bro: h247 
CisH3.CINO: a361 
CigH32N20¢S: p24 
C,sH320: h240 
Cy¢H3202: h253, 0173, 
p38, t82 
CisH3203: h267 
C\6H3204: d175 
CisH3.0;: h268 
C,.H33Br: h245 
Ci6H33;Cl: h246 
CisH33F : h248 
CicsHa31: h249 
CisH3;NO: h242, h254 
CysHy4: h243 
Ci¢H34N2O4: h442 
CisH3,0: h269 
CisH3,02: t65 
Ci6H3403: 0242 





FORMULA INDEX OF ORGANIC COMPOUNDS (Continued) 


C,3H348: h252 

CisH;;N: a860, a860!, 
h244 

CysHs5IN: a966 

Ci6His0 Siz: h195 

Cy¢HusOsSig: 6927 


Ci; 


Cy H;NO,: 03} 
C,,H BrO: b198 
C,,7H,ClO: b199 
C,7H,)O: b197 
Cy7H,O:: b200, b201, 
p1933, p1934 
C,7HN: 0387 
C,,H,,.NO;: q248 
CyHy: b196, b1229 
C7HCL,0: p70, p71 
C,;H,.N20;: p67, p68, 
p69 
Cy,H12.02: 61289, b1290, 
n193 
C,7H 203: b1674, b1675, 
n373 
C,,H,;Br: 0643 
CHiN: h154, n921, 
n92? 
Cy, H;;,NO: b1247 
Cy,FHi3NO;: q252 
C,7Hi3N;0;S2: $285 
Cy Hi: c903, e904, e905, 
m284, m285 
Cy;7HyNo: b1260 
C,,HuN2S: ul05 
C,7FH.0O: e446, e447, 
m376, m377, n90, 
n91, n92, p72, p72! 
Cy7Hy.O>: a253}, a253?, 
a2533 
C,7H,.0;: p6l, p62 
C,;H,;ClO;: m122 
C..HisN: 2914, a915 
a916, a917 
C\7H,.O: 0246 
C1703: p1330 
C,7H, 0.1: p163, pl477 
Ci7Hi.O07: e615 
C,;H,;ClO;: 2190 
Ci7Hi,N: b2169 
Ci7H,;NO>: al378 
C\;H,;CINO): al379 
Cy7HisN2O>: e53 
Cy7HysO2: p1s42, pl571 
CuHysO;: p1445 
C704: £83 
C7305: b2038, b2039, 
b2040, b2041, b2042 
b2048, b2044, b2045, 
b2046, b2047, b2048 
Cy;HyCIN2S: 0268 
Cy;H,yNO;: c453, e140, 
e141, 1170, m399, 
m400, p1040 
Cy HyyNO,y: m403 
Cio: p136, p137 
C\;7HaCINO;: m402 
Cy;FHaClLN2S: 0269 





Ci;7HyoN20: b1974, u57 

Cy7H2.N203: 331, u33? 

Cy;HaN204: 01385, 
a1387, 21389 

Ci7HaoN2S: b1975, p719, 
ud58 

C17H2N.O3: x31 

Cy, HaoNsO¢: 126 

Cy;H Og: m423 

Cy7Ha CIN2S: p720 

Cy;,He:NOd>: al369 

Ci7H2:NO3;: c456 

C,H, NO,: 0445, 0446, 
0447, h744, h745, 
h754, h755 

Ci7H2N3: a1473 

C,H BrNO;: h746, 
h747, h748, h749, 
h750, h751, h752 

C\;H2,CINO:: 21370 

Cy7H2CINO,: c449, 
0450, h752, h753 

Ci7H22CIN;: 21474 

Ci,7H22No: m197 

Ci;7H2N2O: m356 

C\;H22N2O7: h756 

C,;Hy;CIN2O»: n3l4 

C,7H2;CrNOs: ¢448 

Ci7H23NO3: a1469, 
h758, h759, p1872 

C,,Hy,BrNO;: h760 

C,,H2,CINO;: a1470, 
h761 

C7HisN20;8: s85 

Cy,H2.0: b301 

Ci7H2sO2: e362, c363, 
0364 

Ci7H2403: b1668 

Ci7H2,O4: £114 

C7405: $423 

C,;7H:;CIN,O: d193 

Ci7H,;N;0: a1358 

Cy7H25N2S2: ¢107 

Cy; Hos: h64 

Ci7H300: c610 

Cy7H3204: 8244 

Ci7Hg3N: h73 

Ci7H31: h80 

Cy Hy.Brs: h69 

Ci7H3iNoSe: e103 

Cy7H3,0: h65, h77, h78 

C7H3,O2: h70, h264, 
t&3, t&86 

C,H, Br: h68 

Ci7H3,N: p9sl 

Ci7Hy5: h66 

Cy, HyO: h74, h75, h76 

Cy;Hy7N: h67 





Cis 


CisHioN2Og: i61 

CisH Or: b194, b195, 
e318, ¢319, n6, n7 

CysH Oy: b2179, b2202 

CisHy NOs: ps44, ps45 

CigHie: b181, b1956, 
b1957, ¢313, e603, nl 


CisHy No: b2368, b2369, 
b2370, b2371, b2372, 
b2373, b2374, b2375, 
b2376, b2377, b2378 

CyisHi2N20: a1382 

C,3H,.20: b184, pl93l 

C):H 2.02: ad86, b2100 

CisHi20;: 61834, b1835 

C\sHj204: d159, d160 

CisHi3N: e153 

CisHi,NO3: p850 

CisHi,NS: p721 

CisHi,N;0: fot 

CisHizN3;02: b1215 

CysHi4: b182, n2, t46, 
t47 

Cy3H,4NsOc: b306 

CisHy.0O: k5, k6, k20, 
k21 

CisHy.03: 6353 

CisH Os: s187 

C,3sHi;As: 21443} 

C\sHi;B: b2411 

C\sHi;FSe: s39 

CisHi;N: a947 

CisHi;N3: al602 

CisHi;;0P: p77 

C,sH;0;P: ps03 

C,3H,;;O.P: p780 

CisHi;P: p756 

C,sH;;Sb: S122 

CisHie: e905, h544, 
t769 

CisHisF2Se: s38 

CysHigNe: h710 

CisHisN20: al48s9, 
al490, al491, al492, 
al493 

CisHisN2O2: a989 

CisHisN20¢6S: q155, 
ql56 

CisHi.O2: p546, s157 

CisHisO4: €93, t108, 
t109, tlll 

C\sH,.O;: ul43, ul44, 
ul4d 

CisHi;ClyN;OsS2: h595 

C\sH\;NO;: pl8s5 

CisHi;N;: al494 

CisHis: p505! 

CysHisNoOy: al361 

CysHisNe: bl 

CisHisO2: b1833, e94, 
e95, e96, h415 

CysHysO3: b2684 

CysHisO,4: b2287, b2338, 
s189, s199 

CisHisO35: e483 

CisHisO6: t13 

CisHiyNOo: a844, a845, 
a846, al374 

CisHiyNOs;: e144, t779 

CisHigN;Or2: a1535 

CisH2: 127 

C\sH2Br2N2O,: b1416, 
b1422, b1429 

CisHooChN2O4: b1472, 
b1487 





C-626 


CisH20Ni0O16: a1407, 
a1408 
CisH O02: e97 
C\sH2:CLNO;: b34 
CisH2,NO3: e455, c460, 
e138, e139, e143, 
e145, i130, p1862, 
t129 
CisH2:NO;: e146 
Cy-H»CINO;: c457 
CisHa2 N20: h600 
C\sH2»2N20;: p916 
CysH2N2S: p718 
CisH2NiO4: g48, g49, 
£220 
CisH2O>2: b2270, b2271, 
b2272, b2281, e98, 
e161, i156 
CisH220.: 0569 
C,sH»2Os: b1186 
C,3H2;CIN2O2: h601 
€)sH23;NO;: c461 
C,\sH23NO.: e5 
CysH23N3: al475 
C\sH2;NO-;P: c458 
CisH24O2: €159, 1155 
C,3H2;,0;: e160 
CisH2,O:: p825 
C,3H2;NO;: c86 
C)sH2;NO;: e610 
C,3H2;N;0: p370 
CisH2sN20.S8: a979, 
a981 
C,sH2s0: d314 
CysH2sO2: d305 
CisH2sO4: b2095 
CisH23NO: d297 
CysH30: b788, 08 
C)sHs.Br;O2: 045 
CisH3.0: b824 
C\sH3.0.: 064, 065, 066 
CysHO04: al480 
C\sH32BrsO2: 060 
CisHs2>CaNesOjo: ps, p6 
CisH321202: o85 
C\sH3.N20;S: ps 
C\sHy2O>: C257. e258, 
04, 05, 096 
C\sHy2O.4: 044 
C\sH3203;: al479 
CysH3205: g113 
CysH 320i: m153, rl 
CisH33N: 083 
CisH34: 098, 094, 095 
C\sH;,Br2O2: o41 
C\sH3,O :, 068 
CysH 3,02: o71, 072, 084 
CisH3,03: 052, 054, 056, 
058, 086 
CisH3,O4: d33, h386 
C\sH;;ClO: 027 
CisH;;N : 035 
CisH3;NO: 073, o74 
CisH;5: 069, 070 
CisH3sBre: ol7 
CisH3sCINO: a318 
CisHasN.Sa: d225 
C\sH;,0: 09, o91, 092 


FORMULA INDEX OF ORGANIC COMPOUNDS (Continued) 


CisH3.Qo: a207, d55, 
h72, h260 
CisH3.03: h2621, 046, 
047, 048, 049, 050 
CysH;;04: 042, 043 
CisH37Br: old 
CysH37Cl: 016 
CysHg71: 018 
CisH37NO: 022 
CysHgs: oll 
CsH3s0: 063 
CisH3sO2: h241, 020 
CysH33S: 021 
CysH3.N : 2987, 012 
CisHyCIN: 014 
CisH;sO07Sis: 0202 
C,sH;,O.Sio: e851 


Cig 


C,.HwBrsO;S: b2427 
Ci9H,,NO>: p724 
C).>H,.O0: b193 
C).H,20.: b1224, b1225 
Ci9H2O;: 1244 
C,oH;2O¢: dl161 
C\9H;20;: e552 
CyosHi3N: a740 
C,;Hi3;NO: ¢143 
CisHi;N;O0¢: m318 
Ci9Hi3N307: m383}, 
m384 
CyisHys: b185, b186, 
b187, b188, b189, 
b190, b191, b192, 
e305; c316; e317, £75 
CysHysNoO2: al578, 
a1581, a1584 
Ci95H,.0: {67?, x3 
CisH Oo: pli79, p1825 
C,oH,,03;: al476 
C,sHy.0:;: p66 
C,,H,0;S8: p714 
Cy.H,;Cl: m243 
C,9Hi;CIN,: +126 
C\oHi;N: e144 
C,sHi; NO: b1246 
CisHisNO2: q256 
CioHi;N;: a733 
CioHi6: b2234, b2235, 
m312 
CisHi¢No: b1257, 
b1259, b1962, y3 
CyisHisN2S: u1l24 
C,H, .O: m3sl 
Ci9Hi 503: m3l17, m360, 
0243 
CoH; .O4: 0543 
Ci9HicO.0: e614 
Cy9Hi7CIN2: b1258 
Cis>Hi:N: a797, m183, 
m184 
C,>Hi;NO:2: q253 
Ci9Hi;NO;: e569 
CisHi7Ns: g207, g208 
C)oH,;N;0: e616, e617, 
852, 853, s54 
CyoHigNe: m193 





Cj 9H) 303: e902, p63, 
p64, p65 
CyoHisO;5: e15 
CoH sO6: 859 
CyoHiyN: e492 
CipHigNO3: e24 
CygHiyNO,: b2433, 
b2434 
CisHisNs: m181, m182, 
m315 
CyHiyN;O0: m382 
CisHi9N7O¢: £104 
CigHa»CIN;O: g209 
Cy9H2O3: p232 
C9H2,NO;: 1214, 0306, 
t127 
Ci9H2,NO;: c464 
CisH2NO;S: e142 
CypH»2CINO3: 0307, 
t128 
CypH22N2O0: a1371, 
a1372, 6321, 6322, 
c326, ¢327 
CisHa2N2O>2: a1380, 
a1381, c563, 822 
CysH22N20¢: 0308 
C3H22.O2: h566 
Ci9Ho;CIN2,O: ¢324 
Cy,9H2,NO3: al376 
CisH23NO.4: 0451, 6452, 
s86 
Ci3H2;NO;: m401 
CisH23NO¢: m117 
Ci9Ho3N302: enlis; e114, 
e115, p1827 
CisHa3N304: ¢331 
Ci3H2,CINO;: m407 
CysHosCl2N2O: 329 
CisH2sN2O: 6320, 6333, 
h721 
CisH24N202: ¢467, 0493, 
h723, q5 
CisH2sN2O;S: c323, c328 
Ci3H2.03: a750 
CisH26CIN2O: ¢330 
Ci>H2.-N2O: 0564 
CigH27CIN2O3: 21373 
CisH27;NO.u: e604 
Cis3H2sCINO,: e606 
Cy9H2s8O2: t55 
CisH 3002: a992, d299, 
e56 
CyoH32: 2991 
CisH;20: b534} 
C,9H;,BrsO2: 062 
Ci9H3,02: 07, 098 
CisH 36: nd15 
Ci3H;.O2: 080, 081 
C9H3.04: m85 
CioH;30: ndl11, nd13, 
nd514 
Cy9H3302: Jails h263, 
h266, n509, 033, 051 
CysH3sO04: £93, £94 
Ci9H;,NO: nd512 
Cy9Hao: 0505 
C\,>HaO: 0510 
CipHiO3: g85 








Cx 


CooHel,Na.O;: e155 
Cy HsBr,O;: e43 
CoHsl,0;: el54 
Co Hy BriO,: p7l 1 
CoH oClO4: p712 
CoH o1Ou: p713 
CyoHyoNa,O5: ul7 
CoH Oo: x5 
CooHie: b1226, Dleory 
b1228, b2062, p479 
CyH20: b2064, b2065 
CoH 203: £40 
CyoHh205: £41, £42, £43, 
£100, £101, h736 
CyHi2.0;: g9 
CyH,,Br: £57; £58 
CoHysCl: £59, £60, £61 
CooHi3N: b2063 
CooHi4: ad, a1234, 
b2207, b2208, 0275, 
e35, £54 
CooHysNoe: al643, al644, 
a1645 
C2)HisN2O: a1656, 
al657 
CoHisNa: pl1050 
CHO: e505, e506, 
e507 
CooHh.O2: b2210, b2211, 
p899 
C2oHy0;: bor, b576, 
b579, p710, p827 
CxoHy4O0;: {102 
CooHy.07: gl10 
Cy»HyuS: $314, s315 
CooHi.S2: d245, d246 
CH); Br: e404 
CooH,;Cl: e407 
CooHisN: a858 
CooHi;sNO,: s12 
CooHi5N3: al646, d102, 
d103 
CooHis: b183, e314, e426 
CooHigNo: h664, h665 
CyoHisN2O2: a1588, 
a1593, 21596 
CooHigNa: n489 
CooHieO2: 643, b2855 
CH) 6O.: b1558, LZ PF 
p715 
CooHis: e279, e280, 
m272 
CoHisN2O0: a1531 
CyoHigN2O7: b2166 
CooHisN,Oo: b591, b592, 
b593 
C2oHisO: c793, e399, 
e400 
CoH 302: b510, b511, 
h196 
CooHsO3: a788, e37 
CooHiyN: a819 
CyHigNO;: b2163, 
c262, p&8, p1854 
CyHisNO;: cb21 
CyoHaCINO;: 6263 





C-627 


Coy He)No: b308 

CoH» O¢: 0477, 0559 

CoHNO;: g8 

CopHo,NO,q: b2168, c78, 
c79, c80, e79, e80, 
h719, h720, p9 

Cy)He,N;0: m355 

CxH22,CINO,: p10 

CyoH2CINO,: b2165 

CyH2N2O2: g12, h732, 
p937, q33 

CooHa2N2O,: p937 

CooH2203: h441 

Cy H204: 8242 

CopHa:08: p1l049 

Co)Ho;CIN2O>: g13 

CyH23NO,: i133 

C2 )H23N7O7: £105 

CooHe4N2Or: e90, i186, 
i187, q15, q17, q18, 
q22 

CypHy4NoO6: b1782 

CopHasNsOzg: 3555 

Cy H2,04: c555, d191 

Cy)H2;BrN2O:: q26 

CyoH25CIN2O2: q20, q27, 
q28 

CyH2,NO3: al375 

CooHys;NO«: 0454, 118, 
119, 120 

Cy)H2,BriNaz: e44 

CopHa¢CINO>2: t696 

CooHosN2O: p465 

CooH26N2Oo: a752, h733, 
h734, h735 

CopH2g5N2O3: ell 

CxoHagN2O.u: ad85, 
b1808, b1769, b1774 

CooH25N20-6S8: ql9, q23 

CoH 2502: b2269, b2304, 
h324, h325 

C2oH25O4: p819 

CyHaNOn: a982, a983, 
n454 

CopHosN2: b2236 

Cop H23035: e3l 

CooHgoO: v24 

Cx H3002: al, p919, t59 

CoaH32N.0;8: ebl, h606 

CooH3202: e27, t55! 

CooH34: +72 

CoH 3402: c70, 067 

CoH 3.BriOz: ob61 

CooH35N203S: h607 

CxoH3502: 06, 097 

CoH 3604: 151 

CooHy3: e29, p905 

CoH3s02: o78, 079 

CyH3s03: d44, 053, 055, 
057, 059, 088, 089 

Cop H3sO4: el7 

Coo Hao: e28 

CoH O: e23, e24, e26, 
p906 

CopH yO: a246, d46, 
e18, h258, 029 

CoH 4903: 030! 

CyHaNO: e25 


FORMULA INDEX OF ORGANIC COMPOUNDS (Continued) 


CoH: el6 

Cop Ha2N204: 0175 
CyH.O: e21, e22, 010 
Cy)H42.0.8: $396 
CooHa3NOrz: 013 
CooHysNsOsS: p904 
CoH 4302: t271 

CoH 0OsSis: n555 
CoH egNeO2: h732 


Cx 


CHO: d112 

Cy A202: p480 

Cu H,;NO;: al251, 
a1252 

Cy His: d110, dill 

Cy HyBr,0;S: b2426 

Cy Hy,O: al200, 158, 
k11, k12, k13 

CHiN: p1813 

Cy HNO: 0297 

Co Hy: e278, £69, £70, 
i51, i52, i583, m267, 
m268 

Cy Hy No: 157 

C2,Hi.N20: u63, u65, 
u67 

Cy HyN2S: u6s, u69 

C2,H, O03: b1298 

Cx Mis: e276, C2 

Cy HisCl;NOg: b2164 

Cn HysNo: a793, a794, 
h718 

C2,H,3:0: nd556, pl705 

Cy,Mh 302: p1l585, p1586 

Cy H,383: t754, GLO: 

Co, H,,NO;: e259 

Cy, Aa: m275, p1230 

Cx,HN20;: s58 

Cx HooN2Oq: a789 

Cx He O06: 0566 

CoH O>: {171 

Cy Hx On: q2 

C,H N: a919, a95l1, 
a952 

Cy, Hy, NO;: c510, cdl 

Cy, Hy NO-: h627, rl7 

CHa NOs: ul 

Cy, Ha,N;: +7031 

Cy, H2,O;3P: p805, ps06 

C»,H210;PS: p794, 
p795, p796 

Cy, Hy, O,P: p790 

Cy, Hy, Sb: $124, $125, 
$126 

Cy HyCINO,: h628 

Co Ho2NoOo: 8153 

Cy, H2O;: p59 

Cy H,04: p1063 

Cy, H.2O¢: d83, 1154 

Cy H2.0;: sll 

Co Hy, CIN,O»: s154 

Cy Ha3NO,: i174, m146 

Co, Ha3NO;: 0557, m405 

Cx, H2;NO¢: 0462 

C»,H2,N3;05: s155 

Cy, H.,CINO;: m406 


Co, HysN20;: a751 

Cy, Hy,0;3: h157 

Cy HyO4: m67 

Co, H403Si3: 6935, 0936 

Cy, H240;: nd532 

Cy H2,07: d190, v22 

Cy AyOr0: p73l 

Co4H283: t753 

CuHa;NO;: c508, 0509, 
i131 

Cy, AyBrNO;: m386 

Cx Ho5N202: y4 

Co HogNoOu: q25 

Cy Hy.O2: c8&4 

Co, HoO;: b799 

Co Ha,;CIN2O;: yd 

Cx Hy;NO: h188, h526 

Cx Hy7NOz4: 121, 122, 123 

Cy He7N; 06: y6 

C2 HasCINO: h189, 
h190 

C>,HesN20: b1973 

Cy, H23O2: t58 

Cy A303: 

Co AosO.: 

Cy, H2,05: c506 

Cy Hy Oe: c83, p1065, 
p1066, t56 

C2,H303: d86 

Cy Hg 03: c505, h608 

C2, H32N202: p1067 

C2H3202: a2, d90, 139, 
n455, p1056, p1061, 
t57 

Cy H3205: p1062 

C2, H3,02: p1057, p1058, 
p1059, p1060, t80 

Cu Hy6: pl051 

Cx; 3602: p36, pl052, 
p1053, p1054, p1055 

Cx H3sO4: 99 

C2305: g112 

Cy, HyCINO: p2088 

Cx; Hy Ou: £102, n528 

Cy Hy O5: £96 

Cx HO»: €20, h60, 032, 
039 

Cy HyO4: 2100, g101 

Cy, Hay: h59 

Cs, Hy4O3: 2103 

Co HasN: a936 


Co» 
Cy»Hyy: d104, d105, 
d106, d107, d132, 
p27, p908 
C2H),O2: d108, p476 
CyoH\4O3: n3ls, n327 
CyHys: £62, 150 
CxeHisN2O: n393 
CoH sN,O: $275 
CeO: k14, k15 
C2H).O;: m301, m302 
CxHi7N;,0: r3l 
CoH) sO3: b1787, b1795, 
b1803 
CoH sO4: ps16 


CH: £66 
CoHaNo: b2209 
CoH yO: {651 
Cx2H 29043: e191 
C22H22: m314 
Cx2H»2Os: p910, p1047 
CyHo;CIN2Os: al477 
C22.H23NO;: n449, n450, 
n452 
C»2H2,NOs: 0309 
Cy2HosCINO;: n451, 
n452! 
CooHosClN2Os: al47§ 
Co2HNoOx: v29 
Cx.Ho4N,Os: c422 
Cx2He;NOsz: i173 
Cx,H2;NO¢: 0463 
Co2Ho5N202: p939 
Co2Hs6N204: r7 
CoxHogN200: t54 
Cx2He;NO:: 154, Se 
C2,Ho7NO.: e513, cb14, 
e515, e516, e517, i132 
Co2H27N;05: p903 
CooHesN2O.: c518, el2 
Cx2H2sN2O35: r5 
Cx2HosNsO5: b589? 
Cy2H230;: p1936 
Co2Ho5CIN2O4: el3 
Co2H2sNOr2: 152 
Cx2HyNeOo: al466 
Cx2.H3.N204: p1568 
Co2H3.NoO¢: b1620 
Cx» H3:NO2: al467 
Cy»Hg2CINO>»: al468 
C22H320;: a987 
C22H;;NO;: 21471 
Cy»H34NsOsS: p9ls 
C2H3,02: d277 
C2H3;NO: h255 
CooHys: h250 
Cy»H330: e572 
Cx2HyO2: d282 
CH yO;: 1506 
Cy»Hy202: d278, d279, 
o77 
Cx2Hy203: 087, 090 
CyHyO,4: d36, h387, 
019 
CxeoHyO.: d273, el9, 
026, 031 
CoH: d272 
Cy HygNoO,: nd540 
Cy»HyO: d276 
CoH ysOoSino: d65 





C2; 


C.3;Hig: b1230 

Co3Hy Os: d214 

C);H,s0: m367, m368 

Co3HisO3: 0366 

CosHo>NO,: h5892 

C2;H2.06: 132 

C.3H2O;: t43, t69l, 
t692, t693 

C3;H yO: e504 

C.3;H2.O;: t694 


C-628 


Co3Hy;NO;: 114 
Co3H26N2: m202, m265, 
m198 
C2;H2.N20: m199, 
,m200, m201, m357, 
m358, m359, m363, 
m364, m365 
Co3Hos5NsOu: 52428 
C23;H2;CIN,O,4: b2429 
C23Ha;NOs: n445 
C23He7N3: m198 
C2;HasCINOs: n448 
C23;HosN2O4: 24 
C>3H2sN2O35: 1208 
C23H3902Si3: t744 
C23H3906: c507 
C23H3iN30¢: b2430 
C23;H32C],N;0: q4 
C23H320¢6: sl51 
Cx3H3,04: d184 
Cy3H3405: d187, g26, s21 
C23H3,02: h257 
C23H4;02: 082 
C23H4403: 040 
C,;H4,04: m86 
C:3Hy,O: t712 
C2;Hy,O2: d275, 034, 036 
Co3Has: t/t 
C23HigNO2wS : 0447 


Cx 


C24Hh2: e502 
Cy,Hys: d133 
Cy,Hi4N2O282: 176 
C.,Hi¢: b2175, t120 
CosMis: b982, b2309, ql, 
ql? 
CosHysN>: al638 
C.,HAsBr: al451 
Cy,;HaAsCl: al452 
CosHooNe: b2241, h702 
C2,;HaNsO: $24 
C,H O05: gl07 
C,H» O;: c434 
CoH N3: b983 
C2sH2N303: c587 
C2,H2.8;: t753 
Co;H.;O.P: p783, p784, 
p785, p786, p787 
CosH 9 O;Sis: 0934 
Co,H3,05: a79 
CyH33NO: o75 
CoyHgoNo: 465 
CysH yO: h79 
CoyH Oo: e270, 037 
CoH Os: 150 
CosH yOu: 0273, e274, 
ds5, ul41 
Ca,H 9 O;: e305 
CyHyNO: 023 
Cy;Hys F202: d281 
C24HysOo: 028 
CoyHyO3: d298 
CoH yO4: p473 
C2yHysO2: d274 
CosH50: t62 
C2osH50N20,: d51 


FORMULA INDEX OF ORGANIC COMPOUNDS (Continued) 


CxsH5.0: 0192 
CysH500.8: 8397 
CHsiN: a826 
C.4H52.0,Si: 0248 
CygHpO Sin: h45 


Co; 


CysH 2: m300 
C2;Ha»N2O: ull8 
Cy;HaN2S : ul 19 
C:;H2Ns3: g206 
C2;H2N,O: e139 
C.sH4O¢: 1183 
Co5;H26Oo: e613 
C;;H30O04: b2386 
C.;H3iN3: m316 
C.5H3,N204: q30 
C.;HyO:: o76 
C.;Ha NOs: a720 
CysHe2O>: e272, 025 
C);H,;O;: m508 
CosHysOq: n529 
Cys;H5.O2: h742 
C.;Hs20¢: t96 


Cog 


C..His: 133 

C2.Hig: 62199, h233 
CsHis: b2197, £53 
CogH29: €423 

CysH»O: a714, a715 
C2x6H2N7O1882: h596 
Cy6H22: €269 

CogH22N4: b1204, b1205 
C2,;H220: e503 
C2,H22.02: b2020, e309! 
CosH22S2: d244 
CogsH2.N204: noo2; n323 
CogHogNsOisS2: al406 
C2¢H33;Cl.N3: m390 
Cx6H3,03: 4306 
Co¢H3¢O¢: b2432 
C26H;30.: 168 
CosHzz;NOc¢: £179 
CogH44O2: 0271 
C.s>H.i;sNO-7S: t40 
C26H500.: d37, e288 
CogH5202 : h235 

Co¢Hs4: e242, h234 
C2s5H;,0: h236 


C2; 


C7H 29: p1082 
C2;7H2;NO2: 153 
C.,H2.O07: c431 
C27H27NO,: i172 
Co7H2:N3 : b984 
C27H30N203;: q29 
Cx7H39O,: e503 
C27H300;S: t263, t265 
Co;H30O16: e99 
C27H320 44: n453 
C27H3,N20¢: 169 
Cx7H39NO2: v9 
Cy;H3.N505: p21 


CxH yO: n458! 

Co7HyO3: n376 

Cx7Hy,.O0: e282 

Cy,Hy203: yl 

Cy HyO,: h4, yl 

Cx7HyNO: 894 

Co,7HyNO>: 1209, r34, 
896 

Co;FHyNO;: j5 

Cy, HyNO;: zl 

Cs;HyNOs: e244, g22 

Co7HygNOo: pl859 

Cy,Ha: e279, e280 

Co7HyO: ¢281, 297, 
e298, ¢299, c501, 23 

Co7HyO2: e285 

Cy7HyO3: e92, 523, 892, 
t268 

Co, HayO4: g25 

Co7Hy05: d183 

C,H, Br: e293 

Cy;H,;Cl: 294 

Cy;H, I: e295 

Cs;Hi;NO2: t689 

Co7Hiag: e291, e292 

Cy;HygO: ¢288, c500, 
e76, e78, 18 

Co7HisO2: e289, ¢290, 
¢296, t272 

Co7Has: e283, c498 

C2;HasO: e286, e287, 
e499, e74, e75, e77 

C2;HisO2: e300 

Co,7H5.O0¢: g118 

Cy,H320;: £76 

Cy Hs6: h63 

C2,H oO: nd504 


Cys 


C2sHi4N2O;: 140 
C23H,sO2: b2176 
CosH2oN2: a795 
CsH22O03: a436 
C23sH2sN207: 0230 
Cs3H2,0.8i4: e930 
CosH39N2O3: r20 
CosH3004: t264 
C23H3,CIN2O;: r19 
C2sH32.0.4Sig: c932 
CosH33NsOu: b1334 
C2gH31015: h232 
CosH36O2: 02 
C23H3307: e30 
CgH3sO19: e232, ¢233, 
$274 
CosHa2: e124 
C.sH».O: d80, e125, 
e134 
Cos3H4O: ¢20, e81, e121, 
e130, e131, 161, 
p2112, tl 
CosHyO: e119, e120, 
e133 
Co3H430: e126, e127, 
e128, e129 
CosHysO2: e284, +270 
CosHs0: 0497, e122 


CysH50: e123 
C23H52.07: m507 
C23H;,O;: t79 
CosH53: 01 
CosHssN2O4: d307 
CosHssO0: 03 


Coo 


CH »O: e867 
CopHyoN2S2: c104 
CopHy,O35: h5 

Co HO: SiloZ 
CooHygNoO4: e39 
CosHysO: 87, 889, $128 
CogH yO: e301 
CoH 5.0: s90 

CooH5 002: t269 
Cy9H5003: +273 
Cy9H5i1NOs: sl 
CyH;20: $127 
Cop9Hs6Cl.N2Oun: e40 
CyoH60: 0502! 


C50 


C3oHi402: p1896 
C3oHy0: n3, n4 
CyoHsNoS4: d224 
C30H 34013: pgll 
C30H37N;03: e117, ell8 
C3oH Or: 0427 
C3o0H4s04: g184 
C3o0Ha5O35: q3 
C3oH4g0¢: m148 
C3oHasO7: 158 
C3oH46Oo: e41 
C3oHasO2: e59 
C30H 4303: b2174, c226, 
e33, w140 
C30HasO4: h6 
C3oHs50: s108 
CyoHs0O: 2984, a985, 
e54, 164, s88, t756, 
t757 
C3o0H5002: b2173 
Cjo0H5s04: e297 
C3oH¢0: m152 
C3oH2: n503, s109, 
t699 
C3oH 20: +700 


C31 


C3, Hy6N2Os: 1207, rey 
C3,H39N;5O35: e107, e108 
C3, HyO>: v28 

Cyn HeO: h62 

C3,;H 6202: h61} 

C3, He64: h6l 


Coo 


C3.HisNs: p901 
C32Ho2N.-Na,O: c466 
C32H.O¢: b1954 
C3oHo: e270 
C32H32N2O 10: 0522 


C-629 


C3.H3g.N.O¢: b2205 
C32H33N2035: d8&4 
C3.H3gN209: p1878 
Cy2HyN;O5: ell Li el 12 
Cy2HygNOo: p1893 
Cs2HiyN2Oo: 117 
C32Hy0: 825 
C32H4503: 038 
C32HysO6: q264 
C32HigNOo: v11 
C32Hsi1NO¢: p1855 
C32Hsi1NOu: p1856 
Cs2H5202: e14, e55 
Cs2H 2.03: h256 
Cs2H 6102: h262 
CaoH¢6: d323 
CxeHe6O0: d324, e495 
C32H 650.8: s400 
C32-H¢sO0.Si: 0249 


C33 


C33HisN7: t61 
C33H3sNsO6: b2206 
C33Has;N;0;: a136, e135 
C33HapN2O>: r6 
C33Ha4Os: h9 
C33HysNO 9: d81 
C33HaygNO;7: v13 
C33HigNOs: pl874 
C33H;3NO7: 1210 


C34 


C34H.O2: d109 
C3sH22: p28 
C3sH33FeN,O;: h11 
C34H35N2O6: p1875 
C3sH3sCl.N20¢: p1876 
C34H3sNsOe: h13 
C3sH9I3;N20¢: p1041 
C3sHyoN2OS 3 m404 
C34HyyN2Oi8: h757 
C3sHa7NOyo: 115 
C3sHyNOu: a721, jl, 
j2, j3 
C3s3HysBrNOu: a723 
C3sHusCINOy: a724 
C3sHusN20S: al472, 
h762 
C34HusN2O14: a725 
C34H50O2: c302, 19 
C34H50O03: m149 
C3sH53NOio: g21 
C3sH 6604: e291 
C3sHgsO2: 030 
C3,H pO: +123 





Css 


C3;HosO2: p207 
C3;H39N;O0;: e109, e110 
C3;H gO: f15 
C35Hy2N20o: r4 
C35H5sO14: ul46 
C35H6sO5: g77 
C3;H7O: p373 

C3;H»2: p372 


FORMULA INDEX OF ORGANIC COMPOUNDS (Continued) 


Cae 


C36Ho4: nd 
C2¢6H3003Si;: 0933 
C3s5HssN20¢2 b33 
C3c6H3sNsO6: b32 
C3s5HasN2OwS: c459 
C3s5HisNO.: p1865 
C36Hs1NOu: b2203, vl0 
C36Hs2010: 159 
C3.5H5;NOu: n459 
CssHo2051: 2718, i86 
C36H7O3: 024 
C3sHaNOoP: 125 
Cs6H7,0.8: 8404 
C3sHisN: a859, a924 
C36H730;Sin2: d221 


C3; 


C37H230: m383 
C37H3sN206: 6241 
C37HyoN2O5: b2162 
C37HasOo: t695 
C37H57NO 0: g18 
C37Hss3NOnu: g20 


Css 


C3sHo¢g: b2198 
C3sH30: €250 


C3gsHysNo2OwS: 1215 
C3gsHygN2Os: t771 
C3sHagsNsOe6S : 6325, 6332 
C3sHsi1NOis: a/22 
C33H7404: e295 


C5o 


C39Hs7NOi: £23 
C3pHs53NOu: g19 
C395Hg NOw: g24 
C39H74O5: g109 
C39H75O;: g81 


Cio 


Cy H35N2OnS: b2167 

CyoH50N:088: q21, q3l, 
q32 

CioHs4: wi 

CyHs.O: al366 

CioHy55: ¢195, ¢196, c197, 
e198, 171 

CyH;.O: 0558, Yoo! 

CyoHs6Or2: x23, Z2, 

CyHs5.O.: t8, v20 

CyHs.O¢: vil PAPE 

CyHeoO: 173 

CyHyO;: d172 

Cy9H 7303: d171 


Cu 


Cy HysNOu: p1857 
Cy He3NOis: p1858 
Cy H:Oi3: a185 
Cy HesOus: £27 


Cx 


C42H 3: r36 
CyH32: +770 
CyoHigNsO;S: $156 
CyHsoNsOg: q16 
CyHeOi6: £185 
CH 6Ois: tla2 


Cy; 
Cy3H76O2: 6303 

Cu 
C44H3203: d280 

Cs; 


CysH Oe: g120 
Cy;H73N O15: s93 
Cy;H3NO gs: $95, s97 


C-630 


C4 
CisH5sNsOi28: 62431 
Cy 
Cs7H 9302: h261 
Cys 


CisHasNs: e388 
CygsHyO4Sig: c931 
CygH9207Si,: d222 


Co to Cars 


CsoH33NOx0: d196 
C33Hsz3 NO»: +690 

C3; H930¢6: g111 
CssHinN: a945 
CssHiMgNiO¢: ¢267 
C;sH2MgN,O;: c266 
C;sHseO2: €116 
Cs;HiosO06: g117, g117 
C37Hi0O06: g116 
CesHog5N2025S: 2726 
Cy He NOi3: el57 
C76H52046: t7 
CooHiss: e42 
Co2i6H2ssO15s: S113 


MELTING POINT INDEX OF ORGANIC COMPOUNDS 


Temperatures in °C; where values are not precisely known, or where there is a range of melting points, 
the compound is listed according to the lower temperature. 


—215: h768 

—196: m291 

—192: c184 

—190: p1107 

—185: b2940, b1713 

— 183: e162, m297 

—182: b848, m175 

—181: m241 

—180: p376 

—173: h3873 

—169: e401, p210, m308 

— 162: b2410 

—160: e405 

—159: p1185 

—157: b2983, s77 

—155: m253 

—154: p148; p412 

—151: kl, p1189 

— 150: s69 

—148: b2984, p46 

— 147: h421 

—146: b2461, b2556, 
h547 

—145: m244 

— 144: e328 

—143: c591, e245 

— 142: c876, e421, m276 

—141: b2513 

— 140: b2645 

—139: b2941, b2995, 
e199, p1721 

—138: b2485, ¢186, 
e874, e499, p375 

—137: b2557, p44, 
p100, p403 

—136: b2435, h201, 
p377, p410, p1079, 
pb722 

—135: e899, h549, 
m256, p413, p1719, 
s70 

—134: b2991, p416 

—133: a1642, h548 

—132: b2454, b2556, 
b2583, b2987, h579 

—131: 62512, p1294 

—130: p84, s63 

—129: b2557, p184 

—127: c907, p1587 

— 126: c688, h365, 
0211, p47 

—125: h584, p1716 

—124: a19, e450, h585, 
p131 

—123: b2511, b2993, 
b3070, p1133 

— 122: c878, e411, e528, 
e539, m261, s71 

—121: c817, h358 

—120: b2460, h128, 
h130 

—119: c897!, c910?, 
e195, h197, h372, 
0137, p133, p140, 
pl717 


—118: h871, 0213, p732 

—117: a9389, b2895, 
b2957, b38078, e336, 
p1134, p1715, s343 

—116: b2648, c820, 
e477, e534, h116 

—115: e458!, m216, 
pl4l 

—114: c185 

—113:a22!, c875, h550, 
p1080, 8348 

—112: a1838, b2500, 
b2501, b2510, d67, 
e537, n483, pl152 

—111: c674, e241, e277, 
p211, p12938, t494 

—110: b8001, p221, 
pll19 

—109: b2486, e4660, 
h126, h99, p155 

— 108: e871, e253, n485, 
0135, p1210 

—107: c691, 0212, p153, 
p421 

—106: b2944, b2958, 
e204, h178, p420, s341 

—105: b2495, b2487, 
e877, f111, h378, 
h581, 0214, 0223, 
pl0l, p456, s74 

—104: a813, b2522, 
b2569, e811, h369 

—103: b2568, e501, 
h119, 0224, p1831, 
$303 

—102: 0208, s332, s347 

—101: d158, 0209, 
pl54, p448, p1109, 
p1192 

—100: a197, a200, 
b2556, h318, h536, 
h730, p1161 

—99: a215, b928, 
b2471, £141, p99, 
p1720, p1745 

—98:a221, b2669, e471, 
m349 

—97:b2686, c865, e215, 
f1112, k8, m228, 
m252, 0304 

—96: a174, a850, b771, 
b847, c825, c873, 141, 
p229, t224 

—95: a258, c694, h320, 
p90, p1649, s290, t275 

—94;: 2948, b758, c868, 
e218, e249, e452, 
£139, p1314 

—93: a201, a216, 
b2408, f146, m176, 
m213, p219, p419, 
pl211 

—92: b2400, b2661, 
b2662, b2926, e448, 
£106, £132, p77, p1326 


—91: h864, p142, p222 
p1120, s80 

— 90: b2864, c687, e255, 
h98, 0249, p447, 
p1193, p1312, p1525, 
pl588 

—89: b2665, c665 

—88: b372, e425, h580, 
0210, p1527, p1707 

— 87: b2912, c668, 
h808, h432, p1324 

—86: e497, m214, p144, 
t171 

—85: b2563, b2820 
0666, e373, h89, h326, 
p365, p1532 

— 84: a199, b2403, 
b3018, e163 

—83: b374, h180, h330, 
m22, p1108, s292, 
8313 

—82: e591, h171, h181, 
pl776 

—81:b38077, f158, h216, 
0134, p1083, p1530 

—80: b2542, b2562 
e384, e412, £135, 
h311, h420, h472, 
h682, i216, k4, m24, 
0221, p371, s109, 
8295, t743 

—79: e580, c619, c647, 
e667, n473, 0159, 
p231, p1281, s67 

—78:a178, a226, 21641, 
b924, d173, h124, 
h282, n529, p346 

—76: b2447, e895, 
h491, p209, p1332, 
p1748 

—75: a866, b373, 
b2657, g108, h123, 
h288, 1198 

—74: b2523, b2541, 
b2933, b2985, e467, 
h448, p1316 

—73: al172, a217, a847, 
b850, b2677, b2682, 
d68, d77, £145, p121, 
p1328 

—72: p1534, t198 

—71:a253, h486, p1322 

—70: c854, h170, p474, 
p1159, t122 

— 69: b2992, e509, h98, 
t216 

—68: e266, p1114 

—67: e213, e350, h212, 
h376, h433, p151 

— 66: b960, d66, e600, 
£109, h149, m282 

—65: 2639, £220, h158, 
h490, n560 

— 64: a640, b247, b889, 
b3089, h431, m290, 


C-631 


m2431, p139, p1218, 
t215 

— 63: a1128, b257, 
b642, e211, m306, 
0165, p225, s167, t208 

— 62: a198, b772 

—61: a848, b974, c604, 
£120 

— 60: 2204, b887, 
b2887, e478, g112, 
h295, h387, n536, 
0222, t476 

—59: a1424, b2394!, 
0862, p441, t173 

—58: b376, b2671, 
e229, e292, h96, s126 

—57: a52, a1157, b35, 
b641, £167, h517, 
m413, p362, p1320 

—56: b2412, b2681, 
h152, h316, 0112, 
p218, p776, p1153 

—55: h435, 0116, p85, 
p464, p923 

—54: b2636, m54, 
p1522 

—53: b408, b975, e408, 
£168, s162, x11 

—52: b925, b1299, 
b2921, b3015, m246 

—51: al73, b843, 
b2481, b2486, ¢894, 
d268, i116, n519, p147, 
p216, p295, p1319, 
862, s316, t175 

—50:a241, b2827, c590, 
0664, e418, 1118, m23, 
p920, p925, p1799, 
t733 

—49:; d213, e27, h46, 
h156, 0128, 0158, t206 

—48:a827, b2976!, d37, 
h125, h151, p1136, 
t393 

—47: b661, b2907, 
c763, h440, h478, 
p1518 

—46: b2596, m230, 
0172, 0176, 0273, 
p224, p1205 

—45: b407, d6, e367, 
h438, 1148, n528, 
0105, p1310, p1663, 
p1668 

—44: 2630, a823, b782, 
b2394, e651, d74, 
e267, s160 

—43: b246, b449, b778, 
c170, e366, h90, h142, 
0164, 0166, p161, 
p1466 

—42: b2788, c677, 
d197, e259, p230, 
p288, p348, p1177, 
p1327, p1939, s119 


MELTING POINT INDEX OF ORGANIC COMPOUNDS (Continued) 


—41: c593, e312, h430, 
p1706 

—40: 2893, c160, h411, 
0170, pl17 

—40: p472, p1475, 
p1800, q102, 8333, 
t121, t204, t213, t359 

—39: al085, a1428, 
b779, b2540, b2829, 
d180, £277, h185, 
0188, t391 

—38:a247, b2802, c898, 
e403, p1195, b1758, 
t187 

—37: b859, c669, e274, 
h51, h383, n537, 0140 

— 36: b2468, b2826, 
e216, e276, e564 

—35: b567, b1273, d46, 
d315, e242, e272, 
h166, h184, 0174, 
0206, p134, p214, 
p1163, t492 

— 34: c5811, c663, c692, 
d45, h434, m264, 
nd539, 0271, p1154, 
8172, t392 

—33: a374, c704, e273, 
h55, h150, h186, 
p291, p1480, s159 

—32: b2772, b3071, d7, 
174, 3402, t386 

—31: b309, b828, e285, 
0168, p268, t98 

—30: a852, a1429, 
a1430, b746, b2191, 
b2472, b2913, c183, 
d20, d22, m105, 
m294, 070, 0262, 
p739, p1757 

— 29: b2390, e261, 
p162, s120, s190, 
t609 

—28: 21132, b450, 
p749, b2672, h439, 
m286, n476 

—27: b780, b2831, 
c860, e214, e389, h52, 
p1411, t283 

— 26: a369, a817, b973, 
c618, e594, h386, 
p115, t358 

—25: b536, b660, b849, 
b1796, b2611, ¢3, 
d177, e599, h19, h474, 
m89, n460, 8398, t200 

— 24: 2583, b278, b942, 
b1266, c488, h134, 
p160, 8182 

— 23: a227, b773, h94, 
m296, p202, s165 

—22:a402, 2938, b1267, 
0524, d36, e293, e420, 
m32, n34, n217, n463, 
q197, 8193 

—21: a1116, b313, 
b2453, e236, h155, 
h385, 1236, m225, 


n516, 0197, 0207, 
p1178, p1212, p1302 

— 20:a102, b780, b2180, 
b2491, b2435, d47, 
h135, h392, h729, 
m373, n425, p345, 
p1129, p1135, p1174, 
q87, 403, t194, v28 

—19: c892, e573, h321, 
h322, m3?, p1487, 
p1729 

—18:b1231, c640, c823, 
d10, d48, f11, h466, 
n168, n527, 0173, 
pl88& 

—17: a515, 2627, b341, 
b535, b643, b748, 
b763, d300, e196, 
e318, h15, h389, n498, 
0229, p1685, p1851, 
p2172, t438 

—16:b259, b2550, c468, 
c785, h583, q34, t227, 
t437 

—15: al190, a358, 2637, 
a925, c105, ¢181, i203, 
k18, m269, m411, 
n466, p248, p1017, 
p1229, p1723, t497 

—14:a175, a1043, b370, 
b1791, b2888, d49, 
m218, n181 

—13: b1291, b1842, 
b2758, e283, h724, 
n185, 0303, p270, 
p1650, t730 

—12:a1146, b312, b775, 
b1286, b2896, c611, 
c681, e500, h541, 
h717, m345, 0263, 
p1169, t90 

—11: b122, h146, 066, 
8419 

—10:a1046, b806, c866, 
d168, d284, d288, 
e266, h144, n215, 
0167, s307 

—9: a451, b107, b343, 
b750, b1671, ¢759, 
c765, d64, d290, d320, 
h5438, n154, p952, 
t556 

—8:a892?, b2746, c339, 
e880, h413, m414, 
n461, p1937 

—7:b513, b2516, b2651, 
c583, c620, £276, 
n182, n552 

—6: 21002, b207, b423, 
b783, b941, b1658, 
c659, c660, e409, 
h312, i8, 1228, m169, 
n93, p1208, t94, t202 

—5: b248, b277, cl, 
d18, g117, m408, 
n554, 04, 0139, 0145, 
p1004, t598, t716, 
t732 


—4:a932, b1468, b2464, 
b2703, b3016, c360, 
e654, h16, m233, 
p2110, t357 

—3:a1044, b3091, c483, 
e810, h36, p1684, 
t271, t557, t713 

—2:a1134, b1804, 
b2590, b2760, b2869, 
b3088, c594, d9, d58, 
d301, £227, h53, h427, 
149, q193, t564 

—1: b1268, e265, h417 
n382,n567, 083, p367, 
t81 

0: 2296, a420, 2566, 
a825, b328, b800, 
b2320, e264, e406, 
h33, p613, p2038, 
p2134 

1: b369, b1662, b2470, 
b2977, b3082, ¢173, 
0335, c656, d35, h42, 
h391, 0163, p1296 

2: a1105, a1118, b422, 
b718, b754, b755, 
b2186, c616, p855, 
p2027 

3: b154, b349, b784, 
b1281, d39}, £117, 
g106, h395, m1, 095, 
p40, p2139, s32 

4: b135, b338, b784, 
b2187, b2463, b2551, 
b2553, b3002, di53, 
d304, e470, h41, h270, 
h452, m242, p613, 
q131, s116 

5: b342, b1612, b2321, 
b2393, b2620, b2889, 
d303 

5: £12, h3802, h728, 
m249, n179, p659, 
$164, t163, t443 

6: 21145, b202, b891, 
b1666, b2252, b2555, 
b2763!, £10, m263, 
092, 0144, p19, p592, 
p1094, s161, s386, 
t67, t69, t245, t509 

6: t718, v14, v15 

7: b362, b484, b512, 
b1779, b2152, c637, 
c653, d57, m13, m236, 
m303, p1983, t92 
t117, t807, t418, t724 

8: 0356, d8, d299, e207, 
e416, e588, f115, g118, 
m239!, 086, p613, 
t394, t719 

9: a986, b110, b209, 
b329, b2302, c162, 
e611, g99, m215, 
p116, p130, p2053, 
q195, t188, t554 

10: a712, b836, b861, 
b935, d46, d240, e208, 
e212, e340, h25, h137, 


C-632 


h173, h357, h390, 
h716, i196, 1222, 
m289, p32, q194 

11: 2407, b67, b227, 
b1412, b2929, h80, 
p788, p818, p1187, s7, 
t168, t499 

12: a613, b478, b563, 
b934, b1019, b2932, 
c676, d198, e553, h32, 
h40, h246, h259, 
h568, n253, 051, p15, 
p1766, q67, t736 

13: b116, b351, b662, 
b715, b1317, b2731, 
g115, m299, p310, 
$307, 3399, t82, 
t644 

14: a1135, b179, b1483, 
b2139, b3007, c855, 
c856, d62, e275, h43, 
h289, m67, m409, 
n462, p1542, s405, 
t714 

15: a626, a1162, b713, 
b794, b1097, b2908, 
b2924, d21, g186, 
h39, h245, m311, 
n184, n534, p1435, 
p1898, p2022, s385, 
t544, t558 

16: 2924, al066, b38, 
b208, b228, b2727, 
b2739, h31, h194}, 
h258, 071, 086, 089, 
0161, p660, p1224, 
p1404, p1792, p2073, 

2133 

17: a58, b68, b215, 
b357, b953, b2622, 
e827, c917, c919, 
£246, h20, h35, m277, 
0186, p510, p1513} 

18: a601, al1017, b1660, 
b2299, b2380, ¢471, 
e912, c899, c930, 
d175, e398, e511, g70, 
h243, h252, h297, 
n542, 069, p38, p256, 
p261, p762, p1455, 
p1841, s392, t118 

19: a21, a207, a1083, 
b1265, b1609, b1811, 
b1821, b2621, b2624, 
h49, h353, h694, p34, 
p205, p1696, q196, 
$192, s195, t16, t18, 
t84 

20: a645, a647, a669, 
a933, b114, b269, 
b366, b914, b1885, 
b2182, b3019, d230, 
d313, e387, h274, 
h275, m235, m332, 
n319, n549, 021, 080, 
q223, t292, t670 

21: b54, b279, b353, 
b552, b821, b1494, 


MELTING POINT INDEX OF ORGANIC COMPOUNDS (Continued) 


e513, £269, h66, h296, 
016, p1694, t80 

22: 2487, b380, b391, 
b677, b785, e361, 
c755, d61, h139, h249, 
m86, m247, m251, 
040, 0157, p2092, t14, 
t363, t415, t473 

23: b275, b387, b647, 
b864, e790, d311, 027, 
034, 098, p127, p512, 
q129, t707 

24: a1076, b396, b4738, 
b1891, b2125, b2506 
d305, e587, h37, h50, 
h695, n155, p30, 
p1636, p2042, q70, 
t456 

25: a619, al221, b321, 
b645, b1319, b1500, 
b1768, b2625, b3003, 
e529, e742, e758, d44, 
e224, h260, 1188, 
m410, 031, p57, p789, 
p803, p1130, p1454, 
p1595, p1788, p2107 
p2169, t31, t298, 
t419, t511, t538, t728 

26: a584, a987, al1141, 
b260, b682, b732, 
b785, b795, b820, 
b1657, b1959, g80, 
h635, m271, n222, 
p35, p1344, p1456, 
p1633, p1959, s212, 
t299, t302, t306, t446 

27: al48, a612, b398, 
b432, b435, b553, 
b638, b1198, b1720, 
b1784, b2529, d28, 
d38, e313, e510, e612, 
£229, h250, h409, 
h535, 0107, p1629, 
p1655, p1665, p1698, 
p1789, q185, t383, 
t448, t568, t717, t727 

28: a705, a706, a830, 
a832, b170, b438, 
b442, b644, b744 
e609, ¢749, ¢779, 
d285, e28, £194, h22, 
h71, h86, h394, n550, 
011, 026, 032, 0147, 
p1683, 8337, t152, 
t241 

29: a292, b707, b714, 
b752, b2318, b2417, 
b2419, f217, h264, 
h582, h712, m245, 
m374, 039, 041, p596, 
p650, p661, p662, 
p1186, p2039, q68, 
q265, $173, 8176, 
$180; £223; t225, t303, 
t305, t339, t360 

30: a355, a400, a841, 
b291, b361, b1807, 
b1840, b2221, c549, 


e859, d199, d309, 

d312, e586, h72, h161, 
h308, 1189, m25, 015, 
036, 094, p461, p468, 
s105, 8375, t64, t287, 
t498, t574, t729, t731 


31: 3220, a482, al660, 


b829, b1420, b2151, 
b2817, c698, d42, 
d293, £143, £284, 
h165, h265, 0192 
p266, q&6, s210, s415, 
t337, t428, t440, t515, 
t726 


32: a283, 2380, a542, 


a562, al016, al662, 
b559, b1263, b2145 
b2248, b2381, d164, 
h68, h457, h476, 119, 
m9d0, n68, n126, n329, 
n505, p1179!, p2015, 
s384, t294, x10 


33: a48, a472, a671, 


al024, al137, al598, 
b472, b808, b833, 
b1806, b2195, b2558, 
c610, d278, e434}, 
e517, h73, h273, n8, 
n254, n255, 0102, 
p251, p431, p514, 
p593, p614, p1822, 
p2114, t88, t563!, t607 


34: a246, a442, 0480, 


2634, b43, b689, 
b756, b826, b2310, 
b2311, b2622, b3019, 
e705, c826, c850, £228, 
240, m178, m186, 
m336, n24, 018, 029, 
0154, p820, p914, 
p1627, p1968, q71, 
q83, t24, t89, t541, 
t669 


35: a432, a453, al1050, 


al552, b41, b119, 
b3820, b835, b355, 
b651, b810, b1631, 
b1848, b1856, ¢752, 
d205, d243, £285, 
g102, h26, h65, h455, 
h456, 1231, m164, 
m170, m285, m379}, 
n142, 0182, p494, 
p1039, p1645, p1656, 
p1669, p1682, t49, 
t169, t178, t387, t500 


36: a332, a684, a860 


a1648, b265, b438, 
b836, b1073, b1162, 
b2294, c355, c748, 
£287, g151, h29, h257, 
h745, m190, n180, 
n236, n507, 092, p642, 
p815, q182, q256, 
$318, 8357, t470, t510, 
t602, t639 


37: a67, a481, 2495, 


a802, al176, b152, 


C-633 


b160, b232, b396, 
b438, b1665, b2019, 
b2328, ¢359, d281, 
e16, £271, h367, 118, 
nd7, n218, nd15, 053, 
p33, p299, p1538, 
q81, s35, t68, t297, 
t384, t414, t417, 
t526, t579, t762 


38: a285, a596, a701, 


a1158, b606, b862, 

b1088, b1149, b1421, 
b1495, b1839, ¢26, 

0727, d55, d212, d263, 
f13, £258, g1173, h2s, 
h69, h672, m163, n48, 
n322, 09, 059, p441}, 
pl092, p1370, p1430, 
p2046, 8257, 3396, 

t100, t3874, t434, t563 


39: a134, a235, a547, 


a808, al1049, al102, 
al422, b529, b1327, 
b1479, b1810, b2592, 
b3057, 354, ¢470, 
e556, h271, 033, p62, 
p1l035, p1907, q198, 
$238, t87, t332, t432, 
t452, t600 


40: a243, a287, a386, 


al597, b48, b352, 
b617, b639, b2715, 
b3085, ¢135, c169, 
c568, c608, c914, 
0936, e45, e47, e492, 
£250, g74, hd9, 135, 
11938, j6, n249, p39, 
p363, p467, p621, 
p627, p657, p795, 
p1085, p1395, p1550, 
t96, t333, t364, t429, 
t591 


41: 642, 21125, b94, 


b310, b394, b438, 
b2010, b2013, b2330, 
b2626, b2922, b3065, 
c472, c626, c767, 
e770, e901, c916, 
d206, d291, e223, 
h344, 1146, 035, 055, 
057, 075, 0266, p1095, 
p1961, q55, q85, 
q183, t166, t205, 
t329, t379, t761, t603 


42: a681, a895, a909, 


al054, a1431, a1471, 
b103, b285, b1018, 
b1174, b1198, b1262, 
b1425, b1471, b1485, 
b1870, b1976, b2338, 
c112, c342, ¢347, 
d298, e102, e572, 
1135, m165, m279, 
0298, p611, p816 
p1342, p1554, p1610, 
p1786, q192, q228, 
t73, t138, t382, t546, 
t577, t722, t768 


43: a384, a1067, al377, 


a1556, 21569, b84, 
b3856, b485, b555, 
b562, b876, b1679, 
b2780,,¢572, e722, 
d683, hl, h58, h115, 
h406, h408, n328, 
n475, 084, 0152, 
p204, p438, p496, 
p555, p615, p656, 
q96, q227, q230, 
t243, t289 


44: a51, a291, a376, 


21175, b133, b162, 
b473, b526, b916, 
b949, b958, b1028, 
b1715, b2014, b2713, 
b2714 


44: b2872, c413, e571, 


e857, d272, d282!, 
d295, h237, h668, 
126, 1162, 028, 0296, 
p935, p1253, p1363, 
p2163, s157, s206, 
$288, t503, v17 


45: 322, a363, 2950, 


b37, b761, b815, 
b1092, b1277, b2194, 
b2627, b2639, b2846, 
b3036, b3039, ¢23, 
c25, c38, c41, e893, 
d264, e284, h711, 
i225, m6, m115, 
m221, m348, n246, 
072, 0264, 0265, 
p631, p679, p794, 
p950, p1626, p1641, 
p1677, q84, q231, 
t406, t411, t593, t604, 
t605, t608 


46: 2239, a271, al081, 


al144, a1167, a1554, 
b262, b303, b381, 
b414, b834, b1602, 
b1699, b1979, b3038,_. 
c109, d314, f68, h244, 
h662, 1134, m117, 
m185, n533, 025, 
p787, p886, p1191, 
p1511, p1660, p1910, 
p2108, p2150, s355, 
t134, t296, t334, t376, 
t386, t545, t739 


47: a25, a299, b69, 


b805, b877, b534}, 
b971, b1153, b1623, 
b1849, b2007, c469, 
c579, e34, e382, £125, 
h276, h648, 122, 149, 
m173, n572, p1105, 
$107, 8189, t219, t338, 
t711 


48: a61, 2408, a659, 


a849, a1171, b205, 
b502, b605, b931, 
b1501, b1959, b2482, 
b2783, b2847, ¢92, 
98, d255, £257, g170, 
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g171, h77, h641, m51, 
m83, n60, n127, n532, 
019, 096, 0311, p655?, 
p853, p979, p136l, 
p1666, p1701, q6, 
q66, q69, q104, s225, 
$2938, s3897, t25, t327, 
t330, t407, t410 


49: 253, a254, a290, 


a346, a686, 2968, b61, 
b229, b431, b452, 
b617, b678, b799, 
b835, b1523, b1780, 
b1950, b2220, b2322, 
b2587, b2784, d54, 
d274, e19, g109, h143, 
h164, h272, h286, 
n146, n234, 064, 085, 
p473, p955, p1461, 
p1569, q100, q186, 
$294, t71, t340, t562, 
t758 

50: 2275, ad3ll1, ad83, 
a653, a655, al078, 
al080, b1165, b1320, 
b2399, b2465, b2712, 
c6, ¢24, c90, c155, 
0624, d96, h269, 
m112, m171, n86, 
n513, 0203, p458, 
p752, p780, p1417, 
p1648, p2047, t13, 
t25, t646 

51: a9, a69, a692, a717, 
al069, al572, al651, 
b299, b797, b832, 
b896, b932, b1134, 
b1155, b1335, b2002, 
b2049, b2237, c40, 
c431, c623, ¢778, 
e22, e383, 76, h262!, 
h317, 1147, m75, 
m421, n69, n70, n71, 
n464, p1230, p1711, 
$122, t62, t218, v16 


52: a55, a327, ad500, 


2693, 2900, 21056, 
a1367, b63, b120, 
b298, b545, b863, 
h1081, b1169, b1401, 
b2067, b2140, b2527, 
b2852, b2861, ¢129, 
0582, 784, e237, 
h508, i27, 165, n171, 
0387, p78, p195, p308, 
p1286, p1625, p1741, 
p1922, p2116, q178, 
q219, t191, t239, 
466, t559, t613 


53: a50, al24, a479, 


2013, a691, a863, 
al5/3; D7, D207, 
b435, b533, b537, 
b952, b1O91, b1328, 
b1415, b1822, b2222, 
b2271, b2968, b3076, 
d275, £71, £128, £278, 
2116, h78, h262, i168, 


m90, n107, 012, p37, 
p665, p758, p1179, 
p1697, p1897, s264, 
t79, t480, t561, t594 


54: a64, al015, al547, 


b561, b922, b972, 
b1186, b1749, b2234, 
b2258, c89, c95, c918, 
d171, d202, e20, £138, 
g92, h74, h75, n214, 
n243, 0270, 0283, 
p163, p1877, q271, 
$308, t77, t348, t634, 
t673 


55: 0149, a153!, a244, 


a268, a310, a483, 
a485, a495, a945, 
a971, a1545, b216, 
b287, b397, b464, 
b558, b648, b733, 
b897, b1144, b1302, 
b1940, b2004, b2018, 
b2055, b2080, b2098, 
b2862, c678, e495, 
h749, h750, 121, 123, 
1145, m240, m304, 
n443, n511, p64, 
p260, p641, p858, q94, 
$30, 8196, s329, t20, 
t75, t177, t1921, t398, 
t399, t541 


56:34, 54, a165, 2437, 


a610, b6, b174, b238, 
b357, b456, b475, 
b486, b649, b684, 
b905, b1173, b1289, 
b1’858, b2638, b2748, 
e217, c768, e25, e260, 
e280, e341, e419, 
2120, h91, h234, h247, 
h519, h722, h754, 
i111, 1148, 1224, k23, 
m3, m275, n25, n108, 
05, p628, p687, p808, 
p10389, p1270, p1421, 
q65, q101, s19, t244, 
t371s UESSy tole 
+522 


57: a484, a661, a667, 


al072, al147, al156, 
b57, b82, b124, b530, 
b578, b728, b906, 
b2078, b2312, b2635, 
b2824, c132, c216, 
e288, e6061, e608, h27, 
h6638, 159, 139, m106, 
m420, 030, p18, p630, 
p1264, p1451, p1457, 
p1671, q22, s175, 
q243, s888, t45, t46, 
t162, t502 


58: a351, 2576, a&39, 


a855, a1027, al109, 
b165, b177, b517, 
b618, b1285, b1333, 
b1400, b1874, b2559, 
b2750, b38084, ¢145, 
321, 0348, e774, 


C-634 


d282, e23, e427, 297, 
298, g169, h565, 1223, 
1233, m146, n223, 
n239, n514, 030}, pél, 
p201, p459, p701, 
p928, p1263, p1739 
p1916, p1948, p2012, 
q275, s179, s208, 
8320, t22, t116, t341, 
t377, t416, t435, t450, 
t468, t763 


59: a439, a646, a974, 


a1222, al1520, a1574, 
b290, b335, b436, 
b451, b805, b1521, 
b1760, b2018, b2789, 
¢268, c312, c905, 
d250, e24, e234, e251, 
e459, g150, h57, h63, 
h686, h699, h703, 
h755, 136, m284, 
m380, n395, n89, n94, 
n110, n186, n271, 
n321, 063, 0151, p14}, 
p36, p632, q90, s221, 
t343 


60: 2390, 2392, a803, 


al122, a1136, a1443}, 
b316, b757, b877, 
b1989, b2701, b2858, 
c177, c585, d218, 
d248, d310, e512, g7, 
231, h407, h412, h423, 
h446, h465, i123, k7, 
m220, m370, m375, 
n13, n50, nd2, n100, 
n170, n290, o111, 
p71}, p190, p311, 
p439, p6551, p682}, 
p719, p722, p1289, 
p1584, q15, q128, 
q267, t295, t524, 
t647, t657, t660, t720, 
u64 


61: a74, 2598, b300, 


b3892, b460, b495, 
b554, b611, b796, 
b856, b980, b981, 
b1335, b1619, b1781, 
b2365, b3027, c97, 
0242, d27, d279, 
e148?, e314, e527, 
h70, h76, h464, 170, 
m43, m189, n9, n148, 
n235, n455, p170, 
p326, p500, p11792, 
p1258, p1384, p1505, 
p1654, q92, t482, t595 


62: a354, a665, a911, 


a973, 21138, 21369, 
b106, b184, b276, 
b521, b534, b600, 
b1948, b2324, b2909, 
245, £126, £170, ¢91, 
h157, i121, i234, 
m152, m272, n510, 
p194, p654, p669, 
p700, p947, p1670, 


p2145, q65}, s115, 
+35, t368, u84, v24 


63:a11, 263, 2125, 2309, 


a362, a458, a527, 
a552, al077, b412, 
b493, b510, b676, 
b954, b1154, b1370, 
b1595, b2753, b2814, 
c86, c279, c863, e103, 
e342, e602, h253, 
h256, n44, n147, 
n508, nd71, 0146, 
p217, p232, p492, 
p647, p854, p1354, 
p1780, q226, s241, 
t375, 413, t420, t430, 
t764 


64: 2361, al550, a1553, 


al570, b117, b302, 
b522, b523, b571, 
b653, b868, b1013, 
b1178, b1211, b1716, 
b2660, b2843, b3040, 
b30438, c51, c96, c126, 
e248, c497, d280, 
e238, £49, g85, h79, 
h313, h398, h441, k20, 
m191, n28, n502}, 
nd18, 017, 052, p26, 
p1406, p1752, p1949, 
$33, $335, t422, t655, 
t741 


65: ad57, al67, 2289, 


a342, 21575, b8, b85, 
b237, b267, b319, 
b557, b2837, c249, 
e21, e297, d266, g72, 
g111, g125, h608, 
h649, h705, i122, k8, 
m196, n229, 0282, 
p197, p507, p606, 
p640, p1690, p1777, 

2171, q137, t454, 
t467 


66: 2154, a464, a478, 


a560, al018, b218, 
b284, b692, b814, 
b1896, b1967, b1972, 
c83, c745, e192, e381, 
e489, g105, h355, 
h726, k5, n133, n331, 
p528, p594, p6d1, 
p652, p702, p819, 
p1818, s213, s400, 
t75, t400, t481, 
t699 


67: 2456, a569, a8923, 


al580, b148, b166, 
b2638, b314, b503, 
b599, b882, b926, 
b1142, b1512, b1569, 
b1718, b1987, b2015, 
b2092, b2108, b2711, 
b3022, ¢938, 146, 
0147, d118, d257, 
d316, e309, e360, 
e361, e362, ¢178, 133, 
1227, n294, p70, p605, 
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p768, p1493, p1507, 
ql09, s124, t17, u76 


68: a79, a99, 2533, 


a1160, a15138, a1517, 
a1521, al586, b595, 
b609, b679, b894, 
b908, b1622, b1681, 
b1847, b2126, b2364, 
c192, c257, 6849, 
c451, c822, d323, 
g152, h61, h306, 
h448, h764, i152, i197, 
m368!, n144, n509, 
p624, p633, p634, 
p635, p7038, p927, 
p1101, p2140, q126, 
$254, t21, t463 


69: a502, a881, b105, 


b1011, b1176, b1458, 
b1685, c142, e258, 
e261, c494, d19, d88, 
d90, 4233, d286, e194, 
e482, £104, 165, m366, 
n43, p200, p589, p666, 
p691, p889, p1301, 
p1843, q112, q229, 
t504, t597, t712 


70:al10, a75, a240, a329, 


a756, 21223, b45, b81, 
b83, b274, b334, 
b531, b612, b735, 
b854, b915, p1203, 
b1321, b1670, b1794, 
b1877, b2214, b2361, 
b2892, c214, e291, 
e346!, e520, e607, g53, 
g77, g83, g103, m35, 
n114, n111, n192, 
022, 0183, p440, p595, 
p1273, p1546}, p1905, 
q46, q50, q217, q243, 
$34, s387, s404, t479, 
t517, t648 


71: a528, a578, a819, 


a1168, a1512, b52, 
b102, b104, b379, 
b564, b825, b1150, 
b1298, b1295, b1862, 
b2146, b2275, b2296, 
b2448, c526, c734, 
d40, d56, d233, d276, 
e85, gd, £94, m350, 
n225, p58, p3l2, 
p1413, p1966, q93, 
q98, s215, t115, t412, 
t665, u77 


72: a195, 2269, a859, 


a1048, a1079, b112, 
b429, b476, b515, 
b616, b657, b827, 
b1256, b1303, b1586, 
b1686, b18138, b2099, 
b2147, b2591, b3009, 
c498, d228, e426, 
121, h17, h261, n47, 
n216, n376, 024, 065, 
p173, p175, p486, 
p639, p786, p837, 


p1274, p1672, q175, 
q211, s274, t449, 
t457, t560, t616 


73: 2443, a883, a894, 


a1185, al233, a1551, 
a1555, b121, b368, 
b556, b580, b909, 
b1072, b1604, b2042, 
b2056, b2339, b2356, 
b2366, b2598, b2860, 
b38062, e865, c414, 
e482, c577, ¢772, 
e286, il, m4, n92, 
n92!, n330, n503, 
p733, p7938, p827, 
p852, p897, p1282, 
q232, s98, 8324, s356, 
$394, t170, t405, t461! 


74: 2462, 21040, 21094 


b111, b244, b318, 
b332, b427, b898, 
b1596, b1816, b2634, 
b2719, c114, c215, 
e291, c403, c491, 
c830, d94, e39, e206, 
e258, h706, 138, k21, 
m116, 0295, p282, 
p487, p1201, p1283, 
p1462, p2111, q49, 
q105, q123, q130, 
t214, t397, t515, t641 


75: a440, a588, a593, 


a885, a1103, a1151, 
al535, b348, b505, 
b658, b664, b675, 
b680, b716, b875, 
b1080, b1139, b1341, 
b1376, b1857, b1949, 
b2975, c490, c625, 
e18, e230, £17, £280, 
n11,n377, p372, p426, 
p857, p859, p1329, 
p1414, p2074, p2154, 
q1038, q154, q253, 
t113, t404, t408, t520, 
t636, t683, u55, u58 


76: a395, 2672, al064, 


a1212, b242, b282, 
b413, b1094, b1981, 
b2497, c39, c41, c43, 
c72, c84, e88, e295, 
e326, £54, g73, 295, 
2101, g107, h7, h523, 
h683, 1200, m144, 
n227, n296, 073, 0248, 
p1580, p1624, p1783, 
p1811, p1909, t372, 
t6101, t721, u128 


77: a90, al00, a431, 


a1020, a1089, b118, 
b140, b818, b857, 
b1138, b2849, b3086, 
d166, d297, e46, e446, 
293, h742, 128, n131, 
n178, n512, p790, 
p1638, p2026, p2088, 
q99, t525, u59 


78: al18, a391, a504. 
C-635 


al1187, al571, b484, 
b525, b601, b608, 
b691, b1172, b1851, 
b2077, b2250, b23138, 
b2484, b2754, 38, 
c288, c417, c731, c831, 
e516, g86, h661, i171, 
m270, n435, p296, 
p528, p599, p622, 
p638, p789, p1275, 
p1385, t331, t352, 
t380, t381, t656, u27, 
ull7 


79: a62, a245, a404, 


a475, a865, a902, 
a915, b328, b809, 
b948, b1020, b1261, 
b1325, b1427, b1598, 
b1635, b28738, c42, 
¢167, ¢250, c336, 338, 
0433, c446, e397, e525, 
e601, g81, h449, k9, 
n240, p784, p839, 
p1484, p1510, s123, 
t316, u57, ul00 


80: al46, a708, 21068, 


a1196, a1526, b139, 
b822, b1180, b1255, 
b1467, b1513, b1820, 
b1828, b2536, b2844, 
b2990, c12, c175, 
c280, ¢283, d17, d92, 
d273, e590, £274, h92, 
h236, h753, 127, m73, 
nl4, p53, p427, p672, 
p756, p1272, p1276, 
p1552, p1639, p1679, 
rl, t209, t300, t366, 
t373, t632, t771 


81: a6, a707, al071, 


al231, al518, al1650, 
b235, b240, b1375, 
b1502, b2257, b2585, 
c108, ¢225, c298, 
0395, c404, c501, 
e228, e506, £129, g82, 
h528, 129, n112, n196, 
n224, n230, p212, 
p1304, p1309, p1512, 
p1686, s328, s381, 
t617, t715, t752 


82: a60, 2323, a506, 


a882, al051, a1057, 
al177, al602, a1630, 
b382, b663, b870, 
b1027, b1565, b1687, 
b1977, b1980, b2911, 
e240, £283, g100, h60, 
h744, 1167, 1169, n12, 
n226, n504, 056, 058, 
p181, p&833, p1423, 
p1489, p1502, p1634, 
q200, q218, q220, 
t606, t628, t710 


83: a155, a550, al019, 


21201, a1577, b280, 
b433, b483, b541, 
b547, b619, b632, 


b804, b&866, b1068, 
b1522, b1605, b1674, 
b1947, b1978, b2059, 
b2084, b2372, b3033, 
0104, e545, d139, £80, 
g40, h62, h458, m129, 
m265, n56, n367, 03, 
048, 050, 0310, p1438, 
p1440, p2054, t66, 
t566, t6351, t654 


84: 2137, 2398, 2534, 


ad87, 2644, al070, 
b46, b55, b196, b385, 
b474, b546, b518, 
b513, b874, b1059, 
b1827, b1833, b1890, 
b1898, ¢341, ¢904, 
d259, e78, e179, £95, 
g174, m155, m184, 
m281, n96, nl01, 
n270, 013, 049, p75, 
p699, p861, p1051, 
p1768, p1955, p2043, 
q45, q247, s245, 5246, 
$263, $265, t26, t159, 
t308, t385, t436, t565 


85: a797, 2996, a997, 


a998, al090, a1106, 
a1181, 21229, a1376, 
b411, b424, b516, 
b520, b607, b899, 
b919, b1017, b1082, 
b1175, b1312, b2073, 
b20838, b2235, b2236, 
b2270, b24961, b2853, 
b2925, c95!, c113, 
d101, d114, d117, 
d251, e122, h647, 
h660, i691, i90, 1199, 
n375, 044, p89, p166, 
p488, p564, p1782, 
p2070, q117, s181, 
t74, t104, t485, u25, 
u45 


86: a544,.a685, b175, 


b572, b731, b741, 
b1339, b1916, b2297, 
b2405, b2768, b2791, 
b2822, b2848, ¢130, 
d100, d113, d306, 
g182, h402, n590, 
m376, n479, p31, 
p172, p196, p675, 
p902, p1781, q95, 
ql21, q236, r27, t220, 
t401, t460, t484, t633 


87: a7, al6, a71, a78, 


a88, a89, al45, a545, 
al012, al647, b323, 
b326, b453, b514, 
b581, b686, b739, 
b872, b1145, b1342, 
b1599, b1868, b1964, 
b2000, b2118, b2749, 
c272, e52, h242, 1166, 
k16, m377, n114, 
n148, n425, 054, p16, 
26, p696, p6438, p838, 
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p1803, p1445, p1555, 
p2106, q115, q243, t3, 
t47, +484}, u123} 


88: a76, al22, a595, 


a638, 21092, 1104, 
b51, b437, b948, 
b1105, b1171, b1241, 
b1382, b2181, b2333, 
b3044, ©1241, c148, 
©166, e889, d14, £149, 
h235, h419, 123, 244, 
n373, 0279, p489, 
p524, p620, p1439, 
t145, t700 


89: a951, al361, 21467, 


a1583, b156, b163, 
b415, b506, b656, 
b669, b867, b907, 
b1014, b1156, b1294, 
b2169, b2249,.c528, 
d5, d254, d324, e147, 
e188, e399, e523, 
h255, 12a vos far”, 
p59, p587, p721, 
p874, p1340, p1343, 
p1483, p1931, q214, 
s100, t45, t314, t424 


90: a1534, 21564, b127, 


b178, b419, b426, 
b544, b726, b1337, 
b1378, b2082, b2144, 
b2319, b2835, c22, 
e131, ¢154, ¢256, 
c292, c303, c786, 
c890, e148, e298, f60, 
h690, i7, m6!, m295, 
n293, 02, 074, p617, 
p1536, p2128, r13, 
$132, t26, t32, t523 


91: 296, a276, a564, 


a600, a694, a919, 
a1021, a1120, b173, 
b409, b693, b873, 
b1168, b2244, c87 
d245, £2072, 281, 
h687, h700, m47, 
m197, n362, 046, 
0274, p476, pl412 
q181, s203, t328 


92: a18, a651, a770, 


al581, b344, b477, 
b596, b597, b809!, 
b969, b1076, b1311, 
b1405, b1672, b1882, 
b2008, 94, ¢294, 
e569, d307, e7, £57, 
h61?, h410, 168, m12, 
m192, n258, 0305, 
p600, p609, p766, 
p1529, p2118, q225, 
r15, s230, s3893, t123, 
t137, t143, t615, t638, 
u83 


93: a37, a159, a163, 


a1578, b36, b667, 
b811, b818, b1398, 
b1597, b2107, ¢44, 
045, ¢46, 103, c218, 


c271, d51, d249, e278, 
g191, h399, h670, 
h691, h727, 1204, m5, 
m268, p531, p658, 
p1367, p796, p842, 
p1368, p1394, p1491, 
p2112, q97, q207, 
t483, t516, t583, x29 


94: 2688, a914, all11, 


a1119, 21227, a1649, 
b58, b624, b901, 
b1292, b1486, b1675, 
b1886, b2028, b2066, 
b2088, b2259, b2274, 
b2306, b3028, ¢153, 
e888, d115, e185, 
h145, h400, h429, 
h570, m312, n117, 
n119, n128, 023, 0438, 
p674, p695, p753, 
p895, p1116, q44, 
q49, q237, 3362, t139, 
t190, t610? 


95: all7, a119, a162, 


a507, a614, a700, 
a916, al091, a1445, 
a1565, b88, b281, 
b360, b548, b739, 
b1089, b1179, b1198, 
b1380, b1579, b1633, 
b1675, b1783, b1787, 
b1973, b2006, b2074, 
b2246, b2825, d165, 
e171, e279, g116, 
g125!, h267, h587, 
128) 071 1s.ems4, 
m356, n118, n190, 
n224, n540, p182, 
p697, p870, p1271, 
p1439, q9, q24, q30, 
q174, s133, t369, t658 


96: a4, a393, a519, a656, 


a657, a1121, al1186, 
b292, b404, b729, 
b730, b738, b1378, 
b1475, b1680, b1695, 
b1815, b1860, b1966, 
b2277, c796, d97, 
£182, £282, i240, m1], 
m55, m84, m118, 
n373, n78, p708, 
p1478, p1501, p1705, 


a567, 2648, 21588, 
b77, 6359, b425, 
b465, b594, b646, 
b654, b878, b1248, 
b1676, b1802, b1882, 
b2060, c143, 6293, 
0445, 0447, c495, 
0723, e42, e64, e235, 
h602, 163, n30, n51, 
n228, 0175, p158, 
p174, p260, p673, 
p1495, p1560, p1664, 
p1680, s101, s297, 
t102, t305, t433, t505, 
t581 


99: a77, 2138, a702, 


a767, 21658, b97, 
b395, b687, b895, 
b929, b1079, b1088, 
b1288, b1830, b1953, 
b2149, b2337, b2346, 
b2839, b3023, b3043, 
e297, d153, e149, 
e281, e330, e447, 
e522, £20, h188, k6, 
153, n535, 020, p572, 
p1638, q278, s38, 
8407, t124, t251, t378, 
t421 


100: a297, a690, al617, 


b499, b1201, b1519, 
b1823, b1866, b1919, 
b1930, b2001, b2089, 
b2171, e383, c607, 
e703, c736}, c935, 
e937, d15, d91, g63, 
h268, h718, k11, 
m145, n123, n301, 
pl69, p773, p1960, 
p2083, q150, q179, 
q274, t610, t723, u8d 


101: a341, a568, a670, 


b289, b496, b666, 
b737, b1350, b1637, 
b1764, b2048, b2601, 
d251!, e246, {207}, 
h428, h461, h698, 
1173, n247, n364, 
0255, p215, p484, 
p5051, p704, p926 
p1566, q133, q180, 
t453, t688, t750, u6l 


$319, t344, t519, t582, 


t592, t651, u42 

97: a43, a338, 2474, 
a673, al519, al604, 
b405, b417, b964, 
b1677, b1798, b2057, 
b2061, b2153, b2231, 
b2656, b2684, b3020, 
b3060, d134, e339, 
f16, £70, 038, 0300, 
p680, p834, p1115, 
p2157, q119, q235, 
818, s99, t105, t347, 
t757 

98: a26, a408, 2423, 
a436, a521, a559, 


102: al153, 2608, a652, 
a745, al061, a1393, 
al486, al527, b331, 
b1186, b1892, b1916, 
b2080, c499, c525, 


d296, e150, £65, £175, 


114, m121, m147, 
m202, m207, n42, 
n92?, n295, p72}, 
p520, p1034!, p1330, 
t536, u95 
103: a85, alll, al35, 

a450, a790, a917, 
al194, a1391, b252, 
b322, b324, b549, 
b945, b1035, b2003, 


C-636 


b2260, c52, c522, 
0546, c724, c832, 
e63, e65, e145, e521, 
£262, m288, n156, 
n167, n199, n242, 
0294, p167, p522, 
p667, p1311, p1784, 
q42, q120, q241, s201, 
t78, t661, t698 


104: a115, a295, a396, 


a772, al034, a1058, 
a1243, 21548, b966, 
b967, b1829, b2081, 
b2344, e396, e82, e83, 
e124, e125, e151, 
e311, e604, £56, 126, 
m41, m323, n169, 
n272, n291, n439, 
p491, p668, p932, 
p1547, p1954, q108, 
q114, q189, s138, 
t610, t622, t652, v1 


105: a82, a340, a730, 


a1082, al126, a1375, 
a1392, b65, b383, 
b410, b418, b569, 
b603, b865, b871, 
b1825, b2027, b2821, 
c27, c598, c600, c729, 
e507, g210, h132, 
h447, h650, m39, 
m357, n82, n99, n105, 
n122, n177, n233, 
n292, p171, p183, 
p518, p902, p1299, 
p1306, p1504, p1863, 
r23, t112, t179, t464, 
t586, t635 


106: a649, a682, a794, 


a1208, a1558, b125, 
b168, b172, b519, 
b869, b881, b2075, 
b2637, b2851, c29, 
e295, c621, c636, 
e795, d182, e144, £73, 
h758, 180, n54, n141, 
n305, n404, n525, 
0162, 0275, p469, 
p526, p1521, p1570, 
p1810, p1962, p2007, 
270, s111,'t157, t160, 
+226, t423, t671,u72, 


107: a791, a872, a1589, 


al591, b294, b333, 
b620, b792, b1290, 
b1785, b1831, b2041, 
b2828, c622, e400, 
h254, h415, 1138, n95, 
n145, 042, p953, 
p1232, p1917, p1978, 
p2037, q239,s242, 
s300, t345 t468, u86, 
ull3 


108: a8, a912, a1210, 


b1157, b1184, b1407, 
b1505, b1968, b2263, 
b3064, c134, d43, 
d120, e170, e183, 


MELTING POINT INDEX OF ORGANIC COMPOUNDS (Continued) 


e345, e504, £672, 255, 
h314, hd69, h643, 
h659, h759, i32, 153, 
m6, m93, m334, 
n193, n477, p646, 
p653, p898, p1250, 
p1548, p1880, q33, 
S26) (S223, 5248, soel, 
$3561, t507, t512, 
t650, t787 


109: a352, a689, a834, 


al590, b141, b1334, 
b2039, b2275, b2423, 
b2567, c28, e5, e165, 
e182, e592, £69, £260, 
£275, m63, m267, 
n438, p71, p481, 
p1l252, p1793, p1979, 
q25, s358, u24, u73, 
ul002, 23 


110: a388, a422, a668, 


a886, al095, a1180, 
a1593, a1600, b325, 
b1096, b1315, b1770, 
b1848, b1935, b1963, 
b2168, ¢37, c107, 
e461, d119, e508, 
e505, £82, £273, g50, 
1202, 154, n197, 
0259, p25, p293, 
p618, p655, p731, 
p836, p882!, p943, 
p11038, p1355, p1405, 
2156, q47, q221, s99, 
$314, t537, t662, u122 


111: a517, a590, a727, 


a1037, b72, b234, 
b273, b574, b1360, 
b1792, b1969, b2024, 
b2113, b2815, b3006, 
b3064, c178, c706, 
d265, £44, £55, g175, 
h442, 169, m77, n115, 
n441, p20, p246, p582, 
p1322, p1374, p2087, 
p2149, t103, u90 


112: a554, a741, 21053, 


= 


a1169, a1567, b17, 
b176, b182, b304, 
b630, b904, b1257, 
b1276, b1594, b1601, 
b1626, b1970, b2680, 
b2704, c655, d188, 
d192, g2, g43, m127, 
m248, n10, n31, n202, 
n259, p1233, p1488, 
p1946, p1982, s266, 
t349, t621, u56, u81, 
ug9 

13: a94, al64, a1124, 
a1359, a1557, b106}, 
b251, b383, b542, 
b1324, b1428, b1694, 
b1742, b1824, b1871, 
b1955, b2208, b2282, 
b2317, b2424, c536, 
0658, c683, c725, 
e801, e90, m53, m103, 


n38, n136, n166, p72, 
p233, p608, p677, 
pl977, s251, t279, 
t365, t637, t674 


114: a347, 2426, a762, 


al394, al444, al560, 
b233, b490, b858, 
b1087, b1168, b1214, 
b1309, b13838, b1624, 
b1751, b2048, b2110, 
b2141, b2325, b2329, 
b2366, b38061, e180, 
e519, £1301, 150, 124, 
060, 0281, p509, p6s1, 
p705, p941, p1047, 
p1994, s144, s267, t27, 
t596, t612, t696, t756 


115: a344, a382, 2427, 


a592, a676, a697, 
a749, al127, al469, 
al562, b430, b586, 
b598, b629, b665, 
b1244, b1826, b2058, 
b2069, b2104, b2304, 
b2371, b2568, c20, 
c34, e179, e301, c521, 
e915, £8, g35, 13, 122, 
n90, n309, p168, 
p645, p692, p1280, 
p1502, p1556, p2024, 
t469, u26 


116: a298, a305, a339, 


ad77, ao91, a658, 
al1060, al065, al1188, 
a1525, b128, b136, 
b293, b482, b538, 
b690, b968, b1015, 
b1583, b1692, b2011, 
b2101, b2229, b2836, 
c264, c345, d98, d242, 
e120, e404, £45, £290, 
g42,h566, h628, h629, 
h688, n124, n139, 
nl51, n437, 0297, 
p509, p690, p&32, 
p1492, p1500, q91, 
q113, q118, q205, 
$377, t573, t769 


117: al42, 2496, a498, 


ad77, a952, a1189, 
a1364, 21537, a1549!, 
al579, b416, b576, 
b1761, b1852, b2086, 
035, c47, c545!, e605, 
e794, d190, e77, e407, 
e603, h600, h605, 
h725, 137, n132, n231, 
n402, p177, p530, 
p554, p1490, p1932, 
p2023, p2155, q54, 
qo9, 8326, £222, 1353, 
u37, ul00! 


118: a123, a300, 2328, 


a381, 2471, a531, 
a1150, 21163, a1179, 
21396, 21532, al652, 
b100, b190, b243, 
b725, b734, b736, 


C-637 


b828, b1406, b1566, 
b23809, b25938, ¢36, 
¢144, e318, d267, e15, 
e306, £1238, g198, 161, 
m28, m287, m368, 
nd58, n76, p899, p942, 
p1463, p1498, p1523, 
p1866, p1867, p1868, 
jo ES 8 U8 Oia op IO) ts ear Ue 
q48, q203, rl, s204, 
t280, t3825, t518, t618 
t619, t663 


119: a312, a397, 2425, 


a867, b180, b610, 
b880, b1264, e156, 
e187, d95, e168, fl, 
f265, m9, m16, m85, 
m280, m310, m337, 
n232, n366, p292, 
p601, p707, p767, 
p1284, p1561, p1981, 
$249, t323, t569, t706, 
ul02 


120: a449, a459, a525, 


a781, a983, a1154, 
b570, b685, b900, 
b1064, b1152, b1741, 
b1744, b2091, b2161, 
b2269, e224, c267, 
e887, 167, 1215, m98, 
m141, m183, n116, 
n129, n149, n303, 
p524, p689, p872, 
p916, p1061, p1860, 
q111, rl0, s45, s186, 
s197, s199, t6, t496, 
t506, t708, ul09 


121: al3, al7, al107, 


a606, a632, 21576, 
b76, b981, b2148, 
b2215, b2219, b2239, 
b2308, b2628, b2685, 
e199, c452, c467, d93, 
e514, gl1, m44, m80, 
m104, m358, m359, 
n241, p619, p1066, 
p1541, t301, u62 


122: a551, a716, a734, 


a10938, a1123, a1158, 
a1182, a1587, b183, 
b578, b950, b1239, 
b1600, b2012, b2025, 
b2045, b2375, e251, 
£241, £268, d136, 
m198!, n55, n191, 
n260, p504, p562, 
p590, p709, p868, 
p1674, p1976, p2135, 
q173, q206, s325, 
s360, t620, t753 


123: a116, a532, a736, 


a857, a1155, 21184, 
a1374, a1619, b113, 
b236, b268, b623, 
b670, b1060, b1161, 
b1562, b1841, b1927, 
b2158, b2251, b2278, 
b2794, b2840, c418 


c467, c493, £87, 24, 
e205) nZoLe won ihe 
1192, m352, m407, 
n20, n237, 0148, p506, 
p557, p939, p1056, 
p1568, p1908, r12, 
859, s130, t51, u98 

124: al44, al58, a878, 
a1062, 21529, b53, 
b62, b100, a186, 
b223, b485, b500, 
b910, b1074, b1629, 
b1965, b2070, b2918, 
c54, ¢252, e299, d12, 
e17, h401, h689, 12, 
p604, p909, p1199, 
p1331, p1494, p1496, 
p1503, p1819, p2041, 
p2159, q77, q188, r16, 
$129, t2, t462, t465, 
t692, ul291 


125: a106, 2530, 21096, 


al487, a1489, b587, 
b903, b1253, b1371, 
b2044, b2228, b3034, 
e110, 120, c434, 
e465, d141, £102, 
£267, g32, g37, g158}, 
h737, k13, m70, n91, 
n282, n363, pd86, 
p637, p1167, p1760, 
p2158, s5, s359, t4, 
tA OMG Tu cole os 
WOO nee xOM 


126: a47, 2196, 2563, 


a947, b142, b358, 
b816, b1095, b1628, 
b1990, b1993, b2021, 
b2071, c424, e454, 
c829, c906, e148}, 
e301, n27, n79, n334, 
n388, 042, 0299, p21, 
p649, p682, p1231, 
p2008, q204, q263, 
8140, s200, t255, t668 


127: al197, a1522, 


1528, 21629, 21656, 
b169, b979, b1026, 
b1037, b1312, b1398, 
b1459, b1581, b1708, 
b1934, b2245, b2305, 
b3035, c53, c55, ¢344, 
0448, e190, ¢167, 116, 
m199, h97, n113, 
n421, p63, p184, 
p477, p616, p1260, 
p1321, p1927, p20938, 
q210, 84, s125, $142, 
8382, t274 


128: al04, a511, a782 


a783, al073, 21530, 
a1531, al1592, b3, b78, 
b1237, b1730, b1731, 
b2143, b2261, b2355, 
b2769, c246, c253, 
e288, e314, c460, 
c833, d116, £39, £64, 
£243, {244, m6$, 


MELTING POINT INDEX OF ORGANIC COMPOUNDS (Continued) 


m3658, n46, n210, 
n390, p306, p1341, 
p1652, q64, s46, s54, 
t156, 248 


129: 2499, 1022, a1164, 


al228, b640, b788, 
b1764, b1920, b1954, 
b2023, b2264, b2761, 
b3058, e902, d229, 
e304, £48, h451, h633, 
130, 1174, n72, n102, 
n104, n106, n188, pl, 
p65, p607, p698, 
pl065, p1497, p175s8, 
p1825, p1958, p2146, 
q43, q208, s374, t183, 


+232, +313, t527, t614 


130: al47, a460, a489, 
2695, a905, a943, 
a949, a1633, 21637, 
b21, b42, b91, b130, 
b137, b511, b602, 
b650, b1170, b1278, 
b1880, b1998, b2038, 
b2200, ¢358, ¢33, 252, 
¢206, 155, m2, m314, 
n397, p570, p&840, 
pl040, p1117, p1499, 
p2062, s259, t6, t679, 
t687 

131: a171, a1539, b264, 
b501, b655, b824, 
b1372, b1693, b1884, 
b2273, c48, ¢377, 
c559, c599, c769, 
d135, £259, h669, i12, 
m27, n238, n323, 
n431, p584, p598, 
p813, p931, p1345, 
p1844, p2072, q212, 
x28 

132: a70, a92, a666, 
a720, 21038, a1559, 
b64, b384, b1556, 
b1582, b1610, b2117, 
b2131, b2133, b2218, 
b2764, 500, c519, 
d162, d224, e134, 
e324, g149, h719, 
h720, m134, m135, 
m136, n103, p574, 
p918, p995, p1557, 
p2117, q213, s244, 
s389 

133: a288, a470, 4477, 
a540, a887, al063, 
a1475, al1500, b245, 
b487, b614, b961, 
b1041, b1183, b1244, 
b1560, b1944, b1946, 
b2050, b2192, b2499, 
b2716, e9, e68, £222, 
h298, 136, m59, n208, 
n326, p24, p1509, 
p1519, p1892, q56, 
q234, t230, t354, ul, 
x27 

134: al51, al57, 0473, 


a739, 21365, a1536, 
al601, b146, b155, 
b253, b494, b629, 
b957, b1192, b1242, 
b1653, b1983, b2020, 
b2265, b2328, b3005, 
c80, e714, e716, d31, 
e126, £252, g30, 244, 
2164, g189, 2207, 
h414, h610, 1107, 
m128, p648, p1540, 
8376, 83883, t346, t528, 
t686, t687 


135: al120, 2604, 2466, 


a605, a660, al241, 
a1453, a1561, b23, 
b49, b60, b95, b386, 
b1057, b1279, b1332, 
b1474, b1651, b2012, 
e350, c513, e514, 
c528, c903, e55, e84, 
e104, e177, £291, 
h627, h673, h714, 
1205, k12, m17, m335, 
n327, n424, p465, 
p525, p575, p831, 
p929, p1369, p1953, 
q35, sll, s214, t5, 
t12, t231, t786 


136: a97, a793, a1468, 


a1473, b498, b586, 
b631, b938, b1090, 
b1368, b1711, b2122, 
b2124, b2279, b2287, 
b2498, b2528, c191, 
€262, d232, £255, f256, 
i132) m3o7, m124, 
n138, p785, p2036, 
p2158, t211, t642 


137: a1114, a1510, b912 


b1131, b1202, b1352, 
b1613, b1774, b1795, 
b1945, b1962, b2230, 
b2262, b2803, c14, 
e248, c597, 18, 135, 
n67, n74, n98, n187, 
n302, n423, n426, 
p490, p9138, p1849, 
p1951, q202, t315, 
t630, usd 


138: a452, 2696, al499, 


a1584, b5, b191, b3808, 
b724, b2029, b2129, 
b2154, b2290, b2353, 
62720, b2743, 50, 
c277, c336, ¢338, 
¢353, c3889, d125, c80, 
e308, e327, £85, £251, 
£264, h205, m394, 
n160, n361, p17s, 
p1149, q40, s127, 
t351, t653 


139: a&83, a876, al149, 


b4, b74, b933, b1514, 
b1614, b2268, b3059, 
c49, 78, cl11, e340, 
e909, e186, d127, 
d246, h196, i172, 


C 


m193, p470, p497, 
p1036, p1882, p1967, 
$44, t114, t203, u89 


140: a95, a418, a1306, 


b70, b239, b1457, 
b1518, b1525, b1652, 
b1844, b2051, ¢274, 
c834, c883, c920, £94, 
247, h14, h138, h665, 
115, 140, m204, m365, 
n150, n280, 0143, 
p76, p591, p693, 
p904, p1845, r29, s49, 
s90, s406, t11, t34, 
t56, t628 


141: a84, 2549, a611, 


a1035, b68, b87, b192, 
b625, b963, b1029, 
b1169, b1260, b1564, 
b1817, b1875, b1877, 
b1882, b2153, b2882, 
¢346, c420, c429, d86, 
e76, e127, £651, £207, 
£168, 139, 169, 1106, 
k15, m351, m523, 
n506, p671, p826, 
p841, p900, p1037, 
p1872, q172, u92 


142: a674, 21399, b604, 


b1075, b1111, b1187, 
b1363, b1465, b1466, 
b2411, e726, e79, 
524, £3, £50, £86, 
h710, i9, m92, p581, 
p1262, p1661, p1971, 
q146, s89, t240, u126, 
u137, v23 


143: a293, a889, a1152, 


a1603, b1360, b1430, 
b1845, b1958, b1961, 
b2095, c18, e307, 
e601, e269, £130, 
h708, 197, 1163, n77, 
n81, n84, p485, p4s89, 
p495, p8438, p2136, 
p2152, q53, q60, s143, 
$278, t57, t703}, t710, 
u28 


144: al09, a966, al446, 


al514, al549, al594, 
21644, b149, b543, 
b1143, b1193, b1535, 
b1541, b1580, b1654, 
b1931, b1991, b2005, 
b2106, b2201, b2369, 
88, ¢289, e891, d214 
e123, £58, m33, m331, 
n73, n162, n174, n198, 
n556, p644, p670, 
p1l808, s127, s353, 
t141, t235, u52, x30 


145: a378, a387, a424 


638 


al097, al199, a1447, 
b283, b1085, b1165, 

b1218, b1252, b1603, 
b1724, b1988, b2026, 
b2047, b2123, b2163, 
b2189, e241, ¢254, 


c588, e250, £176, 
205, g68, g128, 2208, 
h325, h623, h638, 
h640, 148, m102, n318, 
p571, p608, p629, 
p863, p1038, p1041, 
p1307, p1477, p1940, 
839, t4, x3, x25 


146: 298, 2434, 21232, 


al492, b16, b161, 
b222, b893, b1259, 
b1314, b1547, b1753, 
b1895, b2046, b2240, 
b2253, b2298, c286, 
e411, e584, d80, d193, 
e415, e617, g39, 
h5895, h707, i41, 
m123, u50 


147: a428, a585, a677, 


al1052, b71, b589, 
b668, b1461, b1517, 
b1557, b1664, b1709, 
b1786, b1812, b1836, 
b1861, b1929, ¢391, 
c427, 75, g216, m48, 
n140, n200, n436, p9, 
p602, p610, p1269, 
p1846, s60, s220, 
t521, ull10 


148: a129, a501, a509, 


a557, 2565, a650, 
a788, al170, al200, 
a1213, a1362, a1631, 
b193, b939, b1141, 
b1354, b1356, b1570, 
b1659, b1731, b2267, 
b2281, b2377, 352, 
c535, e606, e715, 
e735, e128, g127, 142, 
199, 1154, 1182, n262, 
n413, 0276, p515, 
p849, p1362, p1785, 
q63, q268, s207, s352, 
$367, t310, u32 


149: a773, a1100, 21235, 


b99, b188, b509, 
b582, b636, b1008, 
b1107, b1530, b1982, 
b2030, b2216, e300, 
e510, f61, £247, £248, 
h702, h760, h761, 
134, m180, m200, 
p203, p&835, p1057, 
p1058, p1688, p186l, 
p1930, p2009, q16, 
$53, 82502, s322 


150: a&86, a641, a778, 


al006, al304, al491, 
al566, b15, b588, 
b1098, b1410, b1488, 
b1533, b1536, b1992, 
b2398, b2833!, 266, 
e281, c289, c302, 
d227, e232, e252, 
e305, e307, £74, g41, 
g71, h172, h770, 158, 
152, m1338, m182, n6l, 
n83, n310, 0142, 0280, 
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p523, p938, p2081, 
p2148, q147, t106, 
t626, t684, u96 


151: al2, al31, 2441, 


a602, a758, a760, 
a958, al039, al161, 
al361, b1442, b1587, 
b1917, b1952, b2422, 
b2548, c138, c265, 
2¢201, h637, m182, 
m198, n15, n352, 
n400, n458!, p2094, 
ql91, r14, s10, s17, 
8315, 33823, s354, t129, 
u38 

152: a272, a421, 2494, 
a497, al099, al107, 
a1226, b270, b1850, 
b1879, b1936, d13, 
d244, e10, e119, e610, 
h163, m62, n389, 
p164, p505, p568, 
p728, p1059, p1118, 
p1653, p2119, q26, 
$2501, s2503, s338, 
t242, ul9, u48, ul24 
153: a83!, al36, al43, 
al52, al68, a294, 
a467, a469, al030, 
b98, b138, b803, 
b986, b1109, b1135, 
b1377, b1431, b1532, 
b1573, b1722, b1846, 
b2087, b2449, c428, 
0633, g84, g144, 
g160, h380, h664, 
m153, n408, p565, 
q210!, s48, s216, t785 
154: al60, a273, a491, 
b985, b1540, b1571, 
b1621, b1625, b2283, 
c136, g179, k24, n306, 
n317, n395, n432, 
p185, p563, p578, 
p585, p1802, s103, 
t107, u75, ull2 

155: a389, a575, al234, 
a1582, b47, b101, 
b131, b185, b879, 
b1127, b1225, b1345, 
b1417, b1418, b1435, 
b1473, b1503, b1529, 
b1801, b1937, b2022, 
b2166, b2293, c247, 
e276, c304, c463, 
0464, c515, c517, 
e905, e129, £76, h625, 
m10, m174, m301, 
n153, n209, p1441, 
q116, s145, s158, 
s211, s218, t55, t125, 
t153 


156: a93, a518, 2526, 


a539, a556, a870, 
a1059, 21237, 21383, 
a1384, 21481, 21448, 
b7, b19, b25, b44, 

b633, b1336, b1388, 
b1411, b1683, b1712, 


b2162, b2272, e730, 
d87, d108, £83, i5, 
143, m88, n440, p471, 
p706, p7238, p757, 
p1l539, q28, q233, s88, 
$135, t640, x9 


157: a24, a529, a548, 


a635, al4038, al515, 
b144, b1249, b1408, 
e157, e401, c455, 
e587, c595, £72, h6ll1, 
h622, h692, p38, p241, 
p502, p&69, p1100, 
p1546, p1848, q224, 
$58, s219, s231, s233, 


$373, t311, t780, u95? 


158: al38, a492, a722, 
a752, a868, a993, 
al033, al224, b90, 
b187, b241, b507, 
b1254, b1489, b1703, 
b1926, b2105, b2150, 
b2227, b2285, c21, 
c67, c70, e370, c415, 
e681, f671, £84, £179, 
0153, p263, p553, 
p944, p1950, q27, 
q262, q266, q279, 
t135, ul08 

159: a156, a274, a468, 
a1388, a1390, al596, 
b33, b995, b1220, 
b1247, b1454, b1490, 
b1506, b1649, b2370, 
c376, 378, c548, 
d126, e113, e164, 
e333, e334, g6, h294, 
h653, m209, n34, 
n163, n211, p61, 
p1298, p1443, p1675, 
p1891, p2100, q190, 
8378, t278, t675, t710, 
xol 


160: a192, a490, a995, 


a1215, a1458, b20, 
b59, b918, b956, 
b1070, b1086, b1441, 
b1940, b2612, b3010, 
e158, e515, ¢46, 2157, 
177, m120, m319, 
n315, p493, p566, 
p569, p1214, p1324, 
p2079, q23, q57, r2, 
r35, $229, s250, v26 
161: al27, a1585, b32, 
b147, b539, b1402, 
b1838, b2090, b2142, 
b2207, b2254, b2286, 
b2404, b2767, b2818, 
0316, c421, c564, 
£183, h398, 156, 134, 
n159, p1658, p1986, 
s86, t189, t317, u78 


162: a27, a73, a785, 


al010, a1263, a1305, 
a1540, b181, b590, 
b1021, b1215, b1689, 
b1894, b1997, b2128, 
b2276, b2770, c&885, 


e538, e130, e138, e614, 
£63, h324, h5897, 
m126, m208, n212, 
n365, p678, p2120, 
q110, t318, +685, 
ul05, ul21 

163: a759, a1031, 21204, 
21563, b583, b634, 
b695, b944, b1113, 
b1222, b1251, b1280, 
b1455, b1584, b1632, 
b1746, b1814, b1907, 
b1908, b1909, b1994, 
b2119, b2421, e255, 
e270, c516, ¢713, 
h589?, n26, n403, 
pl1141, q216, r32, 
$228, s368, t59, t150, 
t625, t760 

164: a719, a1110, 21506, 
al657, b66, b504, 
b1201, b1224, b1355, 
b1374, b1460, b1515, 
b1538, b1568, b1696, 
b1910, b1951, b2247, 
b2266, b2284, b2314, 
b2544, c69, ¢706!, 
d83, 1178, m206, 
m381, m380, p873, 
p885, p1279, p1482, 
p1870, p1963, q36, 
q58, s87, t677, t781, 
u40, u134, 


165: a5, al13, al40, 


a965, al214, a1363, 
a1386, al415, a1470, 
b33, b79, b791, b936, 
b962, b1331, b1399, 
b1432, b1448, b1592, 
b1803, b2053, b2102, 
b2184, b2327, b2331, 
b2395, 290, c518, 
e527, d269, d317, 
e109, e310, £2201, g3, 
g56, h614, h671, 
m142, m181, m201, 
n428, p887, p1266, 
p1442, p1923, p2089, 
ql0, r19, s102, s104, 
322, t529, t705, u33, 
u79 


166: a68, al69, al490, 


a1616, al659, b540, 
b577, b1137, 61227, 
b1450, b1492, b1932, 
b2213, b2374, ¢733, 
£1111, £177, h450, 120, 
n277, p56, p&882, 
p1082, p1297, p1371, 
p1l428, p1813, q37, 
$235, +246, t276, t277 


167: 1320, b635, b913, 


b1226, b1298, b1504, 
b1552, b1719, b1756, 
b1776, e131, m160, 
m3811, n308, p577, 
p1853, p1942, s42, 
$253, t624, t754, u23 


168: 223, a130, a435, 


C-639 


a505, 21456, a1477, 
b195, b1238, b1297, 
b1537, b1661, b1697, 
b1762, b1835, b1933, 
b1943, b1956, b2114, 
b2232, b2747, c158, 
c410, e142, £25, £66, 
254, ¢220, h658, 
h732, 173, m124, 
m125, n887, n396, 
p503, p532, p1637, 
q41, q145, s25, s261, 
8365, t9, u94 


169: a737, a869, a1153, 


b150, b295, b688, 
b1256, b1422, b1496, 
b1511, b1575, b2193, 
b2413, b2613, ¢137, 
e151, e558, d145, 
h45, n355, p579, 
p1029, q2, q62, s269, 
s408, t693, u31, u43 


170: a724, a851, a1262, 


a1309, a15411, al605, 
b197, b470, b497, 
b577, b1206, b1216, 
b1245, b1379, b1404, 
b1585, b2162, c11, 
e140, c152, c602, 
e858, el4, e146, e615, 
h299, m19, m96, 
m364, m407, n120, 
n433, p625, p731, 
p1957, s128, s209 


171: b1240, b1394, 


b1682, b1717, b2135, 
c13, c400, e719, 
d140, d142, d253, 
e302, £67, g217, h388, 
h733, i124, 1130, k14, 
m298, m386, m405, 
n3, n410, n453, p67, 
p550, p125t, p1893, 
p2052, q14, r21, s205, 
$232, t309, u82 


172: al, al03, a858, 


a963, 21541, b694, 
b921, b982, b1367, 
b1509, b1740, b1782, 
b1876, b2217, c68, 
c198, 285, c402, 
¢835, d85, h12, h735, 
m396, n32, n401, 
n406, pl199, p727, 
p729, p1060, q18, u44 


173: a710, a774, a1172, 


a1646, b145, b996, 
b1340, b1499, b1607, 
b1723, b1984, b2295, 
¢437, 1126, 171, m203, 
n33, n176, n4165, 
n420, n434, 0150, 
p851, p866, p1437, 
p1791!, q201, s20, 
$260, 8262, u20 


174: a1191, 21494, b12, 


b698, b837, b1005, 
b1531, b1706, b1728, 
b1834, b1921, b1974, 
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b2168, b2469, ¢32, 
c79, c227, c229, c406, 
c7062, c738, d110, 
e61, e98, e167, h148, 
12, p525, p556, p917, 
p1055, p1904, q17, 
8327, u6, x12 

175: al37, 21036, b25, 
b700, b802, b992, 
b1369, b1634, b1758, 
b1574, b1986, b2155, 
b2368, c275, e296, 
0372, c393, c462, 
c512, c925, c926, 
0927, c928, d167, 
e56, g23, 137, h8, 
h613, h624, h734, i6, 
m210, m316, n263, 
0258, p524, p597, 
pl611, q155, s236, 
$284, 3390, t44, t48, 
t319, t748 

176: 2133, 2385, a723, 
a780, a1239, b11, b22, 
b1039, b1167, b1212, 
b1348, b1555, b1620, 
b2085, c19, ¢31, 64, 
£59, £91, 1153, n157, 
n336, n407, n445, 
n450, p1956, p2103, 
q38, q156, s187, s361, 
t682, u80 

177: al70, 2636, a934, 
b699, b1445, b1590, 
b1627, b1727, b1837, 
b1897, b2054, ¢278, 
e504, £42, g57, i51, 
m195, m205, p529, 
p1972, q89, s41, s151, 
$366 

178: 2957, a1032, a1129, 
a1366, a1402, 21450, 
b198, b201, b254, 
b911, b1323, b1491, 
b1493, b1508, b1721, 
b2062, b2376, b2428, 
€33, €197, ¢379, ¢934, 
d144, e141, c143, 
e159, e309!, f2, 187, 
h616, h709, i86, 
nl161, n335, n349, 
p157, p576, q39, s202, 
udl 


179: a91, a308, 2430, 
a1008, b637, b1481, 
b1563, b1638, b1800, 
b1809, b1971, b2132, 
b2164, c634, e638, 
e708, e710, £43, £249, 
g202, n394, p1204, 
pl215, p1586, p1662, 
8369, t312, t694 

180: a46, a304, a541, 
a1219, a1509, b29, 
b132, b189, b491, 
b696, b1004, b1246, 
b1451, b1520, b1567, 
b1742, b2334, e388 
0503, e886, A191, d231, 


e191, e193, £90, g214, 
h609, 1103, m36, 
m52, n398, n419, 
0302, p626, p844, 
pl049, p1579, p1673, 
q122, q276, s85, 8113, 
u22, u91, ul20, v10 


181: a1009, 21028, b10, 


b1395, b2136, b2224, 
c330, e884, d260, e57, 
£97, 146, 1155, n414, 
045, p1848, p1862, 
p1869, s24, s29, t54, 
u127 


182: a715, a740, 21253, 


al316, 21460, al1465, 
b199, b723, b1114, 
b1589, b1736, b2581, 
c63, e60, e107, e121, 
e262, £40, h589%, 191, 
n393, p1054, p1410, 
p1807, p1871, p1875, 
$185, u29, u60 


183: 21195, 21480, 


b697, b1330, b1630, 
b1729, b1872, b2204, 
¢366, c392, c566, 
c7068, £52, m140, 
m211, m363, m392, 
p2071, p2098, q29, 
$36, s50, s51, s127, 
ull8 


184: a133, a306, a1323, 


a1639, b970, b1387, 
b1558, b1739, b2079, 
b2137, c82, e196, 
d287, e62, f15, g65, 
118, 119, 150, n411, 
n456, n569, p810, 
q76 


185: a35, a992, a1190, 


b489, b955, b977, 
b1304, b1443, b1444, 
b1775, b2177, c195, 
¢287, 0369, ¢371, 
e481, c542, e74, e75, 
e231, £1851, £245, 
£266, g155, g215, 
nye rule ALL, BES 
n22, n324, nd41, p66, 
p549, p583, p&50, 
p903, p1926, q5, q52, 
89, s92, s273, t8, t260, 
t776 


186: a984, a1029, 


al10301, al493, al516, 
b984, b991, b1138, 
b1572, b1644, b2134, 
320, ¢390, d154, 
£126, 147,m355, h372, 
0156, p561, p716, 
p867, p1034, s&3, 
8139, s3871, ul07 


187: al05, a891, a994, 


b902, b1329, b1437, 

b1650, b1847, b1906, 
58, 0149, e201, e402, 
0449, £46, i108, 1131, 
nl9, 0289, p856, 


C-640 


p1429, p1657, q246, 
selle/ 


188: a1113, al1258, 


a1278, b1108, b1140, 
b1544, b2009, b2208, 
b2642, c56, c550, 
e732, e89, e166, gl, 
h292, n448, p6, p478, 
p865, p878, p1964, 
q61, s364, ul23 


189: b1229, b1710, ¢728, 


e49, e100, f21, f114, 
h418, h738, 1177, 
m382, m384, n289, 
n489, 0269, p864, 
p1659, q187, r38, s13, 
t534, u70 


190: a301, a538, a875, 


a1192, a1251, a1380, 
al381, al455, a1457, 
al643, b994, b1308, 
b1424, b1524, b1769, 
b2289, b2373, b2855, 
c547, c933, d138, e37, 
e422, £173, g28, 266, 
g177, h5891, h601, 
i187, k25, m139, n62, 
n130, n165, n430, 
n442, 0255, p876, 
pl062, p1900, p2064, 
q80, s95, s131, s268, 
$277, t533, t535, 
u1l25, ul29 


191: al10, a877, 21084, 


b14, b1449, b2157, 
b2697, 394, £92, 
£1852, g62, 19, n350, 
p684, p&60, q125, u36 


192: a3, b96, b621, 


b2205, b2159, 

b2188, c548, e707, 
£254, g165, g173, 
h589?, 1127, n17, 
n412, p1285, p1593, 
p2151, q3, s287, s423, 
t551, u65 


193: al1292, al314, 


b983, b1482, b1576, 
b1878, b1902, b2031, 
b23838, b2384, b2693, 
c73, c369, c398, g59, 
g143!, h746, n134, 
n451, p240, p573, 
p937, p1068, p1901, 
q152, 8330, t127, ul44 


194: al261, al288, 


a1472, a1505, a1622, 
b623, b1403, b1643, 
b1904, b2199, 75, 
d121, g134, h544, 
h666, h667, n251, 
n332, n333, n429, 
n570, p2101, p2104, 
r24, s28, t531, u93 


195: a537, a744, al183, 


21378, b89, b286, 
b1738, b1903, d258, 
e6, £31, e86, e99, e114, 
f81, g36, h159, m49, 


(Continued) 


m138, n23, n75, n325, 

n444, 0308, p5, p871, 

p907, p1353, p1806, 

s40, s275, s391, t132, 

t154, ul19, u145, x23, 
1 


y) 
196: al207, a1298, 


a1407, b408, b1230, 
b1381, b1702, b1707, 
b2367, e273, e115, 
i186, n356, p1805, 
q106, s141, s370 


197: al08, b1188, 


b1453, b1901, ¢c450, 
e520, e35, £88, g194, 
h607, h639, i11, 1125, 
p546, q144, s134, 
s280, t43, t108, t111, 
u46 


198: 21004, b1700, 


b2226, b2238, c30, 
c65, e71, c407, c563, 
e4, e247, g21, 264, 
g138, g142, h5894, 
188, 1104, m28, n29, 
n201, n245, p1761, 
q149, r31, u97 


199: al14, a270, a985, 


al544, b508, b1250, 
b1307, b1553, b1616, 
b1957, b2385, b2433, 
d122, g163, 1213, 
m29, m135, n283, 
p877, q148, s23, s166 


200: a609, a725, a768, 


al379, a1398, al408, 
b789, b1002, b1526, 
b1655, b2032, b2033, 
b2052, b2233, b2307, 
b2696, b2856, c309, 
e944, d81, d194, e606, 
e613, f51, g20, g129, 
g159, hl, h752, i63, 
114, 176, m401, m402, 
n49, p1885, p1965, 
q169, s47, s96, s152, 
8156, s284, t263, t265, 
324, t461, ull4 


201: al41, a433, a892, 


b990, b1690, ¢931, 
d176, 17, p888, p1265 
q143, q150, t326, 
695, zl 


202: a543, a903, 21220, 


al280, al282, b1463, 
b1507, b1578, b1591, 
b1681, b1928, b2034, 
b2096, b2115, b2255, 
c57, «74, ¢233, £190, 
h445, 115, 1692, 189, j1, 
m315, n16, n340, 
n399, 0306, p890, 
p1985, s13, s43, u39, 
ul35 


203: a675, b18, b171, 


b1217, b1456, b1549, 
b1808, b2358, b2695, 
¢337, e2, e81, i44, i72, 
i102, i214, n252, p720, 
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p911, p2109, q162, 
t10, t697, t703, u69, 
ul4l1, v20, v21 

204: a714, a721, a1240 
a1259, a1413, al488, 
b578, b1577, b1606, 
b1975, b2040, c368, 
c408, c541, e59, e92, 
e139, 187, n316, n342, 
p&83, p915, pl411, 
r30, u34, ul43, v27 


, 


212: a1264, 21285, b30, 


b591, b1200, b1488, 
b1759, b1996, ¢228, 
c537, c680, d252, 
elll, e135, e270, h9, 
h631, 1114, 166, m62, 
m818, m326, m383, 
n2, n278, n314, n454, 
p580, p1444, u88, v8 


213: 2960, 21281, b24, 


b123, b1346, b1440, 


0557, c867, c929, 
e118, 185, h381, 
h612, i105, n18, n427, 

284, p1070, p2077, 
ql41, s237 


221: a729, b32, b33, 


b584, c59, c60, c232, 
c487, e709, g18, q280, 


88, s344 


222: a761, a871, 21621, 


a1626, b3806, b1080, 


h721, m302, m406, 
p1338, u136 

232: a1143, a1174, 
a1627, b261, b1349, 
b1534, b1554, d216, 
g12A, g176, n449, 
p516, p1053, q164, 
sll 17 

233: a732, a1322, b628, 
b1732, b1999, h618, 
p534, q159, t120 


205: a845, 21389, 21501, b1548, b1755, b2209, 0444, e737, d187, 234: 0731, 01459, b13, 


al542, b126, b1209, 
b1551, b1593, b1646, 
b2198, b2378, ¢325, 
e380, c416, c523, 
d104, e3, e116, h477, 
h606, il!, m187, n63, 
n338, p1069, p2102, 
q32, s226, t10, v1l 
206: a302, a555, a989, 
al387, al504, a1523, 
b1181, b1497, b1617, 
b1647, b1752, b1995, 
332, e641, g58, ¢133, 
h397, h762, 151, n80, 
n416, n421!, p812, 
p881, p1854, s52, 
t775, ul 

207: a429, a1074, a1230, 


e741, d112, ¢61, h756, 
n65, n378, 0233, 
p1809, p2076, q167, 
s12, u108, ul04 


214: a982, a1353, b27, 


b987, b1446, b2100, 
b2698, c81, c150, 
e397, 2196, i118, 
i115, n341, n405, 
p239, p2097, q135, 
u30 


215: al86, a746, al148, 


a1350, b937, b1433, 
b1437, b1688, b1705, 
b1939, 399, c488, 
0635, 2148, 164, 0232, 
p55, p1068, p2048, 
t285, t749, 22 


e159, £89, ¢136, 1112, 
15, n135, p466, p1585 


223: a828, a844, a846, 


a1202, 21296, a1411, 
b1189, b1258, b1757, 
b2292, b2432, c386, 
e423, 117, m21, n339, 
pl04s, x4 


224: 2962, 21400, b27, 


b1151, b1207, b1429, 
b1912, e71, g26, g60, 
175, n21, n4521, plo, 
p558, ql51 


225: a503, a1217, b143, 


b838, ¢200, e231, 
539, e54, £270, h696, 
i31, m45, m344, n382, 
p567, p712, p1118}, 


a1385, b740, b1200, 


216: al61, a874, 920, p2090, s286, t321, 


b1915, b1924, b2064, 
¢259, e322, c385, e41, 
n391, p533, p847, 
t268, u68, 

208: 2266, a941, a1236, 
a1277,a1307, a1466, 
a1645, b999, b1365, 
b1542, b1743, b1867, 
b2223, b2414, b2416, 
b2687, c409, c436, 
g48, ¢200, ¢213, 145, 
1165, j2, }3, n66, n176}, 
n370, p1804, t530 
209: al28, a257, a728, 
a928, 21368, a1401, 
b976, b1384, b1390, 
b1725, b2434, d128, 
d130, d152, h748, 
1189, 1190, 1195, 
p560, p1064, q7, 
t110, t249, t532, u34, 
ulll, v9 


210: a789, a1209, 21502, 


b527, b1205, b1310, 
b1351, b1359, b1510, 
b1527, b1714, b1726, 
b1854, b1863, b1911, 
b2036, c247, c284, 
e310, c430, d32, e200, 
g29, 129, m149, n353, 
0278, p8, p1859, 
p1865, q124, q261, 
$137, t689, t770, u74, 
v7, v18 


211: a747, 21632, 


b1366, b1869, b2094, 
b2415, c486, i208, 
337, p919, p1803 


a1193, al478, a1543, 
b1006, b1104, b1463, 
b1855, b2065, b2120, 
b2156, b2341, 224, 
h604, h630, n357, 
n374, n568, p845, 
pl888, q168, q252, 
u21 


217: al4, a873, a942, 


a1246, al404, a1410, 
al412, b307, b585, 
b965, b1022, b1228, 
b1472, b1859, b1918, 
b2336, b2386, b2426, 
b2699, c505, c506, 
£2751, h603, n175, 
n384, 0260, p1202, 
p1903, q142, s146, 
t149, y3 


218: a711, 21624, b249, 


b2210, c85, c511, e48, 
e50, g22, 2190, 182, 
n164, n261, n409, 
p207, p884, p1980, 
p2062, q136, q255, 
q277, s94, s2831, t691, 
v5 


219: a1372, b1032, 


b1106, b1434, b1487, 
b2340, h444, n346, 
p814, p1925, q134, 
s91, +140, ul2 


220: 2586, a750, 21406, 


a1607, 21622}, b28, 
b1172, b1498, b1545, 
b1645, b2188, b2291, 
b2350, c61, c453, 
0458, c489, e509, 


569, t702, u33? 

226: 21000, a1208, 
a1257, 21312, 21321, 
b787, b951, b1362, 
b1704, e110, p2091, 
r4, t755, u7} 

227: 212961, b1204, 
b1416, b1439, b1447, 
b2037, £18, £98, £99, 


h231, h626, 170, m177, 


m398, p2085, t162 
228: 21047, b917, 


b1000, b1067, b1528, 


b1701, b1898, b2130, 
b2332, b2335, 534, 


e108, e117, g19, h736, 


i84, m188, n343, 


p542, p910, p2067, s6, 


$55, 857, t288 

229: a765, a1297, 
b1409, b1733, b1819, 
b1942, b2288, ¢374, 
d84, d147, d148, f53, 
£93, g193, n452, 
p559, p715, t254 

230: a864, a969, a975, 
a1342!, b184, b626, 
b2127, b2212, b2349, 
b2379, b2430, ¢232, 


0946, d111, e325, £24, 


g212, h723, m343, 
m400, n360, p623, 
p683, p879, p2030, 
p2099, q107, q163, 
q165, q254, s37, 
s409 


231: 21495, b592, b988 


b1344, ¢945, h34, 


C-641 


b717, b974, b1640, 
e552, e30, £239, i157, 
137, n359, n459, 
p1337, p1339, p1506, 
q157, s147, s279, t738 

235: a126, a748, a955, 
a1045, a1338, a1414, 
a1461, 21498, b31, 
b1001, b1158, b1358, 
b1393, b1516, b1559, 
b1737, b2109, c534, 
el, e157, e233, h189, 
1120, 177, n64, p498, 
p2084, q31, s110, 
t267, y4 

236: a1198, a1276, 
a1356, b840, b1550, 
b2641, e140, £288, 185, 
1209, 125, n5, n369, 
p552, p2040, p2066, 
p2080, p2105 

237: a307, al609, b250, 
b1554, b1561, c8, d79, 
e66, e67, h597, h619, 
h646, p62, p1071, 
t266, u71 

238: a1405, bl, b1067, 
b1182, b1199, b2308, 
e37, £203, g209, 174, 
p68, p830, p1052, 
pl073, p1278, q153, 
nes 

239: a880, 21370, b1053, 
b2063, h2, n274, n383, 
n478, t38, t109, v19 

240: a775, 21001, 21003, 
a1524, b1348, b1391, 
b1905, b2072, ¢239, 
e318, c384, c507, e51, 
g181, g185, h697, j5, 
179, m317, n345, r34, 
$372, x16, x20 

241: 2132, a136, b1195, 
c326, c412, d133, 
e141, £189, g132, 
h190, 1207, p2050, rd, 
t37 

242: a267, 21308, 21507, 
b1185, b1480, b1853, 
b2594, e139, ¢324, 
e508, e112, g162, 
h591, nd58, s106, 
t789, v13, x5 

243: 2956, a1254, 21347, 
b1771, b2172, g161, 
h5, i110, m194, m406, 
0267, pll, p1067, 
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p1072, p2084, t126, 
t290, t767 

244: 21299, b622, b1588, 
b1608, b1639, b1923, 
b1985, b2241, el11, 
h396, q170, ulOl 

245: a792, 21098, 21612, 
b1051, b1053, b2633, 
e387, d124, e33, e72, 
h4, h598, n59, n354, 
p1856, q156, q176, 
COSleexl ovo 

246: 2561, a959, a1244, 
a1310, b1883, b2035, 
0194, c244, e8, g204, 
m172, n348, q171, 
856, t264, t737, t788, 
x26 

247: b2197, c141, c940, 
e178, £37, 148, 183, 
1156, p940, s283 

248: a72, 21382, b2, 
b722, b1305, b1396, 
b1636, b1641, b1913, 
b2352, c422, c538, 
h345, h621, i170, p2, 
p1l078, p2065, q4, 
q245, t33, v25 

249: a1343, 21538, 
a1606, £105, f171, 
m344, p1077, q140, y7 

250: a751, 21503, b998, 
b1058, b1452, b1642, 
b1713, b2176, £104, 
g180, h10, m404, 
n307, p521, p676, 
p893, p2082, t704 

251: h596, s281, t766 

252: a185, a795, a1249, 
a1279, a1371, b997, 
b1028, b1357, n279, 
p536, p2067 

253: a926, a1610, 
b1922, c679, h763, 17, 
q13, t320, t765 

254: a999, a1653, b940, 
e313, c317, i109, 
m399, n39, 0261, p69, 
p2058, q177 

255: a1225, a1357, 
a1497, b593, b1423, 
b2138, d123, d155, 
n371, p894, p1857, 
p1858, p1879, p1902) 
8276, t253, t282, t426 

256: a784, a1319, al314, 
a1638, b9, b492, 
b2097, c308, c405, 
d184, p2057, p2066, 
rl7 

257: b1306, b2381, 
d132, h3, h718, p547, 
p694, p1878, q240 

258: a242, a1409, 
a1452, 21618, a1628, 
b627, b1160, e94, e96, 
e161, h615, n158, r37 

259: a1334, b1886, 
h599, p517, x14 


260: a766, 21260, c193, 
c234, 0554, c938, 
0941, c943, f14, 
h678, p74, p1335, 
p1464, p1762, p1984, 
q139, q161, q260, 
$234 

261: a15, a1355, b2173, 
e530, d156, h232, 
p710, p1923, p1929, 
p2086 

262: a1271, b194, b721, 
b1061, b1778, c260, 
e373, d159, £23, £47, 
n379, p730, ol, q166, 
$363 

263: a927, b2121, d106, 
t690 

264: d270, £38, p537, 
u4! 

265: 2139, a1173, 21216, 
b2342, e327, d151, 
1183, s21, s194, y6 

266: b1007, d141, £272, 
227, n313,n368, p891, 
p2068, q74 

267: a733, al283, al474, 
b1464, d107, £19, x22 

268: a742, a1267, al287, 
b129, b1546, b2351, 
c35/7, £33, 178, n381, 
p535, p713, q273, 
$153, ul46 

269: a1290, b1385, 
b2280, c533, d105, 
e40, 1159, p2113, q78 

270: a786, a1302, a1317 
a1462, a1464, b1016!, 
b1750, b2427, b2691, 
c950, n268, n312, 
n351, n358, 0178, 
0307, p519, p1075, 
q257, t58, t236, u7, u8 

271: a643, 21340, d129, 
g25, 1158, 1160, n269, 
p846 

272: a940, p1855, 
p2045, s285, t131 

273: a1533, 21608, 
b129, b1383, b2225, 
n284, n573,p479, 
p880, p2060 

274: 0375, m403, p1074, 
p1076, p1933, q1l2 

275:a757, al328, b1185, 
e381, 157, p1597, 
q281, q238, u4 

276: c531, e95, £36, 
n418, 0179, q88 

277: a1508, b2175, d178, 
e609, r6, t39 

278: 21335, a1339, b34, 
b1046, b1194, b1386, 
b1397, c459, e616, 
$282 

279: b1048, b1881, 1210, 
q138, q251 

280: a754, a779, a977 
al245, al289, b1116, 


0540, d181, d183, 
h315, h595, 160, 172, 
m389, p892, r26, t151, 
t237, t791 

281: 21318, a1451, 
m388s, t772 

282: c532, 111, n417, 
p2061, p2075, v29 

283:a735, al275, 21346, 
b1364, b2093, p544, 
p724, p726, q73, 
q248, t759 

284: b1392, p725, s97, 
$136 

285: 2764, al013, b1042, 
b1194, b2354, c555, 
e93, e160, £22, £27, 
£98, h593, h594, 
m300, q20, s93, u142 

286: 21248, b1066, 
b1164, b1648, c419, 
£178, h617, q249, 
q272 

287: 21284, b1043, c457, 
h592, q250 

288: a1242, b1062 
b1112, b1914, ¢319, 
d161, i110, q79, s155 

289: a1286, a1300, t773, 
t774 

290: a1266, a1270, 
al655, b989, b2111, 
d150, e137, p1928 

291: a1291, b1218, 
b1347, m397, n386, 
q244 

292: a1269, b2689, e13 

293: a1352, b2170, 
d131, g221, 110, 112 
1825 132,133, p527, 
p711, s148, u66, v2 

294: b1125, b1159, n6 
p1372, x18 

295: a1218, a1615 
b1045, e438, £26, n385, 
t778, yd 

296: a166, al479, p1938, 
292 

297: a753, a755, b2202, 
1162, 159, t777 

298: b200, b1056, 
b1389, q264, v3 

299: b1044, b2243 

300: a1332, a1345, 
b1063, b2179, b2211, 
29, g188, 1248, 1244, 
m122, n137, n278, 
n275, n276, n311, 
p480, q75 

301: n4, p5438, p2057, 
u63 

302: al250, p2049_—=«y. 

303: a1265, b1210, c553, 
d261, p237, q5l 

304: 113, p2059 

305: d196, h293, n266, 
p2388, p1874 

306: a1315, b1009, 
b1049, b1196, r33 


C-642 


307: b2690, p236 

308: £30, n267 

309: b1055 

310: a1273, a1349, 
a1654, b1054, b1208, 
b2326, e226, q259, 
t782 

311: p951 

312: a1301, a1333, 
al1620, t680 

313: c720, p1890 

314: £100, f101 

315: b2174, 1242, t36, v4 

316: £29, t783 

317: £28, p551 

318: a1330 

319: al268 

320: b1047, c249, n264, 
n265, p1030, ql?! 

321: al344 

322: n7, q258 

323: 1161, p2069 

324: b1050 

326: g13, p1934, t261 

327: d146, p896 

328: t35, u14 

329: £35, t7011 

330: al1274, £34, p545 

331: al252, g184 

332: h6 

333: b2401, g197 

334: b2345, r36 

335: nl, p934, p1336 

336: b1036 

337: t130 

338: al463, d157, £96, 
q242, u2 

340: 21613, ul3 

341: p811, p829 

342: t784 

345: b1016, b1191 

347: ul5, ul6 

348: b993 

349: m148 

350: b790 

353: a1272, s27 

354: a738, m151 

355: b1052 

356: b2343, qll 

357: p2078 

358: e382 

359: t184 

360: a582,a1294, b1462, 
g211, pl050, p1889 

361: d149 

364: p908 

370: u133 

374: a1337 

380: x7 

385: c551 

400: p539, ul31 

410: q269 

415: d108 

419: 0257 

422: a1311 

438: c502 

450: b1108 

470: i140 

490: d109 


BOILING POINT INDEX OF ORGANIC COMPOUNDS 


Temperatures in °C; where there is a range of values, the compound is listed according to the lower value. 


— 205: cl184 

—161: m175 

—129: m297 

—112: c161 

—95: h768 

—89: e162 

—84: m291 

—83: c185 

—82: m308 

—81: m241 

—79: c159 

—78: m276 

—T77: e249 

—76: e421 

—75: m260 

—60: m226 

—57:s77 

—56: kl 

—51: e417, m259 

—50: c186 

—48: p1713, p1840 

—47: e277 

—40: m230 

—38: e204, p1081 

—37: a853, e245, p468 

—35: e225, m232, p1079 

—33: c907, m309 

—32: al1642, e594 

— 29: m253 

— 28: p1831 

—27: p754 

— 26: e268 

—25: b3078, e221, e499 

— 24: {113 

—23: m228, m244 

— 22: m342, s313! 

—21: £106, c581} 

—20: b2410, m292, s69 

—14: e405, p748 

—12: al1440, m219, 
n498, p1189 

—9: m237 

—7: a852, p1747, s71 

—6: 2944, b2940, m176 

—4: b2436, c593, s74 

—3: p1185, p1743 

—2: 0304 

—1: b2485, e256, m330, 
p1168 

0: b2995, c604 

1: al641, b2944, p734, 
p1190 

2: c603 

3: 2939, m213 

4: b2941, c911, e218 

5: b2994, b3066, e593 

6: b2454, m345 

7: e547, p1080 

8: b3070, e539, p732 

9: m256, p1174 

10: b2468 

12: b2452, h767 

13: c583, c590, e199, 
e210, e241 

15: m274 

16: e403 

17: e163, n494, p759 


18: m222 

19: al416!, b2435 

20: b2992 

21: al9, a204, b2402, 
e909, m261, p735 

23: e563, p1721 

24: m248, p760 

25: al419, m231, p745, 
p747, p11&8, x11 

26: h724, p46, s80 

27: b3071 

28: b2479 

29: b3079, p375, p398 

31: e222, {141 

32: b2564, b3069, e411, 
e577, £193, m340 

33: 01443, p1109, p1719 

34: a198, a904, b2461, 
k3 

35: e477, p1134, p1180 

36: al436, e534, m216, 
p84, p377 

37: e328, p742, p1720, 
$313 

38: e195, p376 

39: b3077, b2991, 
b2993, b2462, c592, 
e475, e581, p447 

40: a639, b2460, m252 
p464, p755 

41: b2984, e865, p443 

42: m282, p45 

43: e431 

44: e899, p44, p1317 

45: e897, c910, f111, 
n497, plll4, p1722 

46: a1418, e275 

47: e276, p1133, p1181 

48: e271, e413, p736, 
pl716 

49: c868, h563, p47, 
p1083, p1108 

50: b2556, e335, e541, 
g186 

51: al183, p1141, p1183 

52: a1421, al441, c814, 
p463 

53: a202, d158, e546, 
m277, p1707 

54: b2653, £135, p411, 
p412, p417 

55: b73, b3067, e402, 
e460, p73 

56: a827, 21483, b2983, 
e418, e538, p448, 
p1649 

57: a221, ¢183, c632, 
e215, h562, n502, 
pl294 

58: 01434, b2557, b2952, 
e575, p416, p1714, 
pl715 

59: b2440, e501, p442, 
p475, p1120, p1828 

60: a1417, b2562, e412, 
h281, 1140, 1143, p148, 
p418 


61: b2561, c90, c582, 
m306, p456, s67 

62: a910, h656, p143, 
p40 

63: a833, 21482, b2487, 
b2489, b2950, b2953, 
631, £213, n492, 
0263, p149, p1742, 
p1838 

64: a221, a796, b2953, 
e557, £220, p1296 

65: b2400, b2987, {214, 
m250, m321, m349, 
m349?, m385, n485, 
p1833 

66: b2488, e429, h280, 
p414, p1175, s341 

67: b2390, h548, h549, 
h550, p413, p446, 
p1293, p1759 

68: b2441, b2512, 
b2513, b2951, e176, 
e452, e497, £140, 
h320, h547, n491, 
p415, p1712, p1724 

69: m214 

70: a931, b2396, b2986, 
e197, h574, p1163 

71: al97, a1426, b2403, 
b2957, e458!, h579, 
m173, p1119, p1717 

72: a637, ¢876, e253, 
e549, £163, h279, 
‘p403, p457, p1099, 
pl725 

73: b2985, c591, p452, 
p737, p1129, s126 

74: e273 

75: b2459, b2954, c662 
e565, p445, p1094, 
pl771 

76: b2447, b2471, 
b2956, c677, £215, 
m296, p407 

77: al74, al199, al429, 
al1430, b2495, b3073, 
£2001, p402, p1732 

78: b2486, b2511, 
b3001, e336, d208, 
h278, h311, h540, 
n490, pl1092, p1731, 
pl776 

79: b3054, e254, e337, 
e545, f201, h541, 
p131, p1324 

80: 2241, a854, b202, 
b2912, h657, h765, 
pl314 

81: b3072, c628, c637, 
e451, £146, h581, 
p133, p401, p1111, 
p1176, p1775, p2167, 
b2611, s121 

82: d210, e562, h124, 
h282, p405, p1588, 
p1633, p1706 

83: b2646, c811, e216, 


C-643 


e430, e537, e550, 
e578, {216, p453, 
p1140, s65 

84: a848, b2496, d215, 
e292, e561, £112, 
h308, h573, h580 
h652, m339, p400, 
p1135, p1736, t187 

85: a30, a630, b779, 
b2523, b2644, b2645, 
b2955, e229, 1136, 
p467, p743, s347 

86: c629, e459}, f116, 
h312, n483, p134, 
p406, p1087, p1894 

87: a33, b2457, e425, 
h682, p454, p1197 

88: a589, b2439, £109, 
p1160, p1295, p1832, 
p1895, s113? 

89: 2925, b2632, b2962, 
b2988, m217, p87, 
p462, p1125, p1193, 
p2160 

90: a217, b2180, b2502, 
e435, h371, p132, 
p391, p1091, p1525, 
p1800, p2173 

91: b2458, b2501, ¢173, 
e223, e461, e528, p404 

92: a45, a216, al420, 
b2480, e450, e551, 
h369, h372, h373, 
h374, h584, p&6, 
p1532, p1545, s303 

93: b2444, b2481, 
b2524, e224, f206, 
£209, h81, h82, h197, 
h730, p140, p386, 
p1124, s182 

94: a810, 21428, b2963, 
e448, e469, h586, 
p408, p1735, s351, t42 

95: al182, b2397, b2408, 
b2451, b2494, b2926, 
£158, h201, 1245, 
p385, p390, p409 

96: a55, 214433, b2961, 
e257, h200, h651, 
p1161, p2164, s348 

97: a813, b2643, b2966, 
b3048, £133, m246, 
p1l00, p387, p444, 
p1326, p1587, p1814, 
873 

98: a52, a812, b2446, 
b3038, b3063, e201, 
e294, £139, h93, h198, 
h199, p1l01, p455, 
pl1746 

99: 2522, b2442, b2443, 
b2522, b2943, e580, 
h216, n499, p153, 
p1316 

100: b1082, b1102, 
b2520, b2521, b2865, 
b2866, b2867, c4, 


BOILING 


c688, d198, e323, 
e342, e465, £160, 
h585, h683, m264, 
m269, m286, n484, 
p48, p1195, p1196, 
p1773, p1799, q46, 
$386, t283, t752 

101: 62500, b2979, e691, 
e454}, f115, h674, 
1142, 0241, p419, 
p1128, p1434, s79, 
s301 

102: a22, a258, b492, 
b2491, b2665, b3091, 
e243, e455, £196, £197, 
p77, p346, p1192, 
p1745, s70 

103: a59, b2674, b2896, 
c820, e366, £161, p85, 
p348, p392, t609 

104: b2389, b2490, 
b2541, b2933, c818, 
e819, c874, e502, 
m225, n501, p3ss, 
p1534, p1734 

105: a41, al427, b2944, 
d197, e576, h218, 
p211, p1164, p1435 

106: a413, b2178, b2394, 
b2601, b2921, h358, 
h681, m278, m305, 
p952, p2166 

107: a411, b3090, e196, 
e481, £132, £153, £210, 
h83, m239, m258, 
0235, p379, p393, 
pl002, p1225, p1432, 
s81 

108: a214, a367, a811, 
e409, e458, e535, 
02921, p99, p198, 
p1165, p1738 

109: b2450, b2965, c2, 
c181, e548, e582, h&7, 
h362, h364, m238, 
p389, pl086, p1375, 
pl737 

110: a36, a893, b2517, 
b2964, c630, ¢817, 
e211, £156, £212, 
h3863, 1691, n488, p53, 
plll, p152, p1527, 
p1836, 8380, s76 

111: a816, b2456, b2960, 
h361, pl11!, p3si, 
p473, p&02, p1323, 
t275 

112: al79, al80, a416, 
b2897, b2971, e408, 
e449, e454, e558, hS9, 
h217, h865, m290, 
p394, p421, p1733, x10 

113: b2898, b3046, 
b3047, ¢274, 0331, 
h360, h553, h557, 
0288, p155, p201, 
p210, p1625, s113 
8346, t215 


) 


114: a25, c908, d204, 
e244, £219, £219}, 
p432, p1757, p1820, 
pl851, p2142, t494 

115: a54, al87, b2478, 
b2515, b2519, b2537, 
b2799, b2806, c627, 
0872, e255, e585, 
£166, £204, h127, 
h129, h359, m341, 
m419, p112, p154, 
p366, p382, p434, 
p1155, p1837, p2165, 
+216, t493, t741 

116:a181, b2514, b2542, 
b2809, b2974, c619, 
e207, e485, £200, 
h322, p80, p113, p14, 
p315, p1113, p1897, 
p1939, t495 

117: a215, a836, b2509, 
b2864, b2915, b2917, 
b2938, e462, h126, 
h130, h366, 0293, 
p91, p365, p383, 
p436, p1008, p1004, 
p1123, p1136, p1150, 
p1399, p1416, s302, 
t136 

118: a34, a58, 2620, 
a1423, b2516, b2570, 
b2577, b2680, c611, 
e208, e554, h128, 
h368, m229, p92, 
p128, p142, p364, 
pl121, p1198, p1433, 
p1514, p1632, p1755, 
pl796 

119: b2946, b2647, 
b3017, b3018, c663, 
e187, h123, h701, 
1231, p314, p440, 
p1668, p1842, 83438, 
$224 

120: 21416, b2388, 
b2569, b2648, b2669, 
b2833, b2888, b2889, 
b2916, c669, e428, 
e472, h564, p461, 
p1162, p1211, p1676, 
$312 

121:a184, b2510, b3014, 
b3045, e420, h552, 
h554, 0208, 0214, 
p396, p1531 

122: b2508, b3015, 
b38068, h331, h634, 
173, 0211, 0212, 0213, 
pl5l, p3834, p339, 
p378, p8s4, p435, 
p437, p1139, pl1767 

123: a375, e219, e289, 
h310, h332, h518, 
h555, p880!, plos4, 
p1228, p1332, pl3s3, 
829] 


124: a194, 2225, b2538, 


b2574, b2972, b2980, 


C 


b3012, e665, c667, 
e670, e203, £142, 
h878, k2, n481, p355, 
p971, p1006, p1708, 
p1853, p2092 

125: a32, b2801, b2970, 
b2978, c160, c666, 
0668, e373, e478, £208, 
h214, h655, 0112, 
0210, 0221, p88, p114, 
p935, p1005, p1303 

126: a337, b2467, 
b3012!, 170, h517, 
m299, 0209, p1604, 
s419 

127: al78, a445, e479, 
e500, h538, 0192, 
p103, p209, p221, 
p228, p969, p1007, 
p1194, p1524, p1798 

128: a177, b2659, b2673, 
b2975, c875, e350, 
e536, e560, £167, 
h316, m408, p15, 
p122, p751, p970, 
p976, p1608, p1631, 
s631, t198 

129: 253, b2724, b2765, 
b2892, b2893, b2945, 
b3089, c816, e266, 
f159, h313, h321, 
n496, p338, p2019, 
p2137, s119, t146 

130: a176, 2253), a972, 
b450, b2455, b2545, 
b2568, b2800, b2894, 
b2976, c664, e463, 
2130, h226, h323, 
h718, p90, p336, p441, 
p1829, p2126, s414 

131: a374, a524, b2539, 
b2810, b2911, e878, 
e894, e212, e566, 
h482, 1228, 0224, 
p124, p940, p982, 
plOSS, p1210, p1347, 
p1447, p1630! 

132: a2534, a821, b407, 
b2191, b2395, b2506, 
b2759, b2973, e671, 
e674, e457, £145, 
f2102, h330, m257, 
p397, plOS5, p113s, 
p1313, pl8so, p1606, 
pl75l1, t147, t210 

1333 92532, 21424, 
b2546, b2939, e614, 
e879, e467, h117, 
h551, h572, m242, 
0223, p823, p460, 
p1147, p1l38s1, p1601, 
p1650, s412, t175 

134: 92420, b2507, b2595, 
e246, h289, h483, 
h5383, h534, h571, 
p335, p946, p1537, 
pl544, pl704, s840 

135: b487, b2878, 


644 


POINT INDEX OF ORGANIC COMPOUNDS (Continued) 


b2895, c640, c727, 
6913, e359, e363, 
£211, h118, h119, 
h340, h342, h484, 
m247, n480, 0106, 
0286, p104, p354, 
p1213, p1401, p1899, 
s75 

136: a172, b758, b2762, 
e552, h481, h529, 
h576, p1151, p1166, 
p1816, p1914, t208 

137: b2190,b2884, e870, 
h120, h288, h58s, 
i230, 0222, p313, 
p374, p977, p1322, 
p1485, p1663, s63, t41 

138: al377, b449, b662, 
b2505, b2549, b2550, 
b2774, b2879, c612, 
c684, e861, ¢156, 
h203, h341, m223, 
m416, p129, p324, 
p972, p975, p985, 
p1126, p1723, p2110, 
t158, t207 

139: a847, b661, b914, 
b2578, b2583, b2914, 
e696, e992, h421, 
h530, p202, p433, 
p1730, p1918, s292 

140: a402, al438, c126, 
c695, cS895, e486, 
f111?, h116, h204, 
h479, h480, 1222, 
p286, p325, p327, 
p424, p974, p1226, 
p1630, s16, s342, 
t16S8, t459, t492 

141: 2264, b2877, c892, 
e370, h95, h122, h221, 
0188, p139, p229, 
p294, p1122, p1144, 
p1153, p1302, p1801, 
8350, t206 

142: 2226, 22533, b778, 
b2200, b2808, b3031, 
e110, e651, e815, 
e860, e217, e471, 
e544, £151, m2838, 
0129, 0137, 0234, p94, 
p9S83, p9S4, p1756, 
p1766, p2144, s332, 
t395 

143: 2265, 2415, a616, 
b2610, b2652, b2686, 
b2737, b2805, b2887, 
h2924, b3013, b3088, 
c480, c862, £289, 
h100, h827, h32s8, 
h501, h508, 1164, 
0134, 0186, p10S8, 
p110, p290, p1386, 
pl919, p1990, p2020, 
p2021 

144: a219, a281, 2369, 
2523, b444, b660, 
b2551, b2572,(b2775; 


BOILING POINT INDEX OF ORGANIC COMPOUNDS (Continued) 


b2885, b2886, b3052, 
e896, e897, h101, 
h186, h531, 0135, 
pl45, p1436, p1841, 
p1921, s290 

145: a185, a287, b2547, 
b2664, b2726, c689, 
e169, £1941, h522, 
h543, h589, h645, 
0238, p115, p146, 
p222, p932, p978, 
pl208, p1472, p1599, 
pl685, p1770, q55, 
8159, t171 

146: a897, b606, b2423, 
b2424, b2504, b2890, 
b2934, e267, e312, 
e356, m414, p1227, 
p1312, p1617, p2147 
147: a277, a448, b2573, 
b2936, c172, d7, £221, 
h505, h524, m224, 
n486, 0204, p96, p123, 
p337, p395, pl172, 
p1377, p1975, p2143 
148: a202, 2236}, 2237, 
b1678, b2571, b2740, 
b2863, g114, p118, 
p330, p345, p1025, 
p1389, p1974, s61 
149: a186, a211, a253, 
e855, e347, h185, 
h520, m303, 0101, 
p95, p998, p1159, 
p1184, p1400, p1530, 
p1998, t193 

150: a282, a372, b2608, 
b2706, c3, e605, e391, 
e542, g115, h339, 
h502, h677, n309, 
nd19, n563, p109, 
p369, p1485, p1578, 
570% 

151: 2462, b2981, c476, 
c478, c854, e398, 
e569, £195, h184, 
h420, h436, h525, 
p1620, s411, t258 
152: b847, b2472, 
b2662, b2663, b2881, 
b2913, b3042, c474, 
0639, h209, 166, 1216, 
p333, p358, p36l, 
p1019, p1218, p1346, 
p1379, t174, t257 
153: a627, 2856, b341, 
b2582, b2923, b2976}, 
e877, d238, £120, 
h432, 1237, n562, 
0217, p150, p331, 
p986, p1219, p1815, 
p1817, p1915, q212, 
t743 

154: b781, b859, b1274, 
687, c873, £8, £137, 
£164, h578, p227, 
pl518, p2161, p2162, 
s82, t201 


155: a918, b309, b2406, 


b2730, b2959, c697, 
e758, e338, e540, £7, 
£152, g97, g98, h90, 
h94, h131, h194, 
h202, h326, h337, 
m147, m346, n495, 
n561, p144, p249, 
p295, p351, p356, 
p945, p947, p987, 
p1390, p1468, p1480, 
p1535, p1543, p1678, 
p1797, p1898, s79, 
sll4 


156: a31, 2198, 2948, 


b203, b2412, b2811, 
b2977, c469, c643, 
e694, e785, £276 
h170, h179, h572, 
p147, p923, p988, 
pl024, p1229, p1592, 
pl750, s62, s3805 


157: a210, a412, b782, 


b2195, b2672!, b2927, 
e871, e372, e474, f9, 
h577, 0218, p319, 
p322, p482, p1834, 
p1912, p1989, s417 


158: 2446, b2529, b2679 


e238, c25, c169, c468, 
e475, c479, c739, 
h478, h521, m240, 
m249, 0236, p800, 
p1046, p1132, p1200, 
p1622, p1812, p1996, 
t124, +256 


159: a279, 2536, a820, 


b928, b3049, €368!, 
e377, h98, h715, i219, 
i220, i221, p328, 
p1348, p1988, p2016, 
$120, t392 


160: a202, a418, 2461, 


c24, 0190, £242, g210, 
h168, h171, h438, 
h492, i229, m77, 
m304, n560, 0128, 
p32f, p749, p996, 
p1131, p1182, p1325, 
p1591, p2003 


161: b771, b2482, 


b2536, b2540, b3029, 
0742, h181, m333, 
0246, p1000, p1603, 
p1754, p1987, t164 


162: a175, a238, 21481, 


b772, b2792, b3026, 
c581, c869, e261, £134, 
£277, h210, h224, 
h351, i149, m336, 
0121, p93, p941, 
p942, p943, p999, 
p1045, p1209, p1364 
p1388, p1648, p1792, 
p1999, s3, t204, t393, 
t394 


163: a28, al88, a379, 


b845, b2725, b3087, 


C-645 


el, c642, e424, h180, 
h1938, h818, h470, 
0108, 0115, 0199, 
0270, p1795, p2138, 
s2, t181, t228 


164: 2227, 2414, b2483, 


b2651, b2676!, b2668, 
c576, 0675, c825, 
0836, £202, h219, 
h225, h496, h497, 
1123, p362, p924, 
p925, p1221, p1365, 
p1430, p1654, p2000, 
t155 


165: al02, 453, b770, 


b844, b975, b2609, 
b2667, b2708, b2781, 
b2919, b3075, 759 
804, h110!, h356, 
h515, i122, e47, 0247, 
p921, p1027, pl542 
p2131, s299 


166: b2533, c189, c484, 


e485, e558, £158, 
n508, 1121, m162, 
m424, 0240, p920, 
p963, p1470, p1515, 
pl595, p1628, p2027 


167: a44, a366, a623, 


b2661, b2782, e649, 
e761, c852, e543, 
h192, h222, h473, 
i218, 0110, 0216, 
p347, p430, p922, 
pl017, p1154, p1638, 
p1639 


168: 2232, a614, b376, 


b2548, c470, c483, 
e807, dl, £199, h187}, 
h417, h433, h475, 
h499, m157, m159, 
m161, 0155, 0215, 
p234, pl001, p1310, 
p1600 


169: a21, a208, b2189, 


b2910, b3004, b3007, 
b3016, c105, c176, 
e471, c472, c673, 
c686, c806, c841, 
e364, g79, m158, 
0104, 0198, p1328, 
p1533, p1971, s183, 
t185 


170: a39, a206!, 3252, 


a371, a487, ad10, 
b854, b974, b2729, 
b2832, c124, c808, 
d66, d67, d68, d164, 
e340, e348, e410, 
153, g201, h488, 
h500, h511, h513, 
h654, e42, m30, m92, 
m171, m335, 0105, 
p226, p798, p954, 
pl018, p1973, p2034, 
p2132 


171: b748, b749, b2807 


e319, e371, h510, 


m369, 0122, p483, 
p1403, p1448, p1864, 
p2141, t547 


172: 2228, b536, b746, 


b2552, b2705, b2869, 
c188, c797, h152, 
h348, h493, 0100, 
0149, p771, p1145, 
p1147, p1476, p1992 


173: b75, b373, b374 


b843, b1231, b2732, 
b3037, 0334, c473, 
0492, c765, c766, 
e473, £194, £227, 
h212, h559, 0283, 
p125, p205, p320, 
p1281, p1392, p1589, 
p1677, p2002, p20382, 
8419 


174: a49, 2189, 2286, 


a625, 21132, b537, 
b2503, b2626, b2718, 
e763, e764, d20, e290, 
e444, h141, n500, 
0197, p964, p1021, 
pl022, p1621 


175: 21484, b848, b925, 


b2534, b2734, b2738, 
b3081, c117, c207, 
c930, d75, d268, h223, 
h346, h582, h611, 
m97, p220, p613, 
p956, p961, p1243, 
p1378, s422, t173, 
t196 


176: b849, b973, b2796, 


b2798, b3025, ¢335, 
d203, d241, e213, 
368, e529, h142, 
h166, h207, h352, 
143, 0205, p1618, 
pl777 


177: 2205, a417, 2838, 


b846, b850, b2631, 
b2741, b2797, b2813, 
b2802, c95, c648, d77, 
f119, £136, £154, 116, 
m378, 0201, p1268, 
p2005, t197, t548, 
t549, ull6 


178: a284, 2508, b35, 


b2623, b2624, b2676, 
b2707, c647, c798, 
c847, e488, h174, 
h353, 141, m100, 
0196, 0254, p39, 
p116, p1023, p1393, 
p1596, p2006, p2017, 
t447 


179: a42, 2465, a921, 


b535, b2391, b2675, 
b2677, c617, e227 
0258, p1220, p1748, 
p1991, t391 


180: a29, a441, 21134, 


b40, b447, b2766, 
b2828, c685, e352, 
f124, ¢78, h96, 


BOILING POINT INDEX OF ORGANIC COMPOUNDS (Continued) 


h302, n305, 0113, 
0188, 0200, p1287, 
p1700, p1785!, s223, 
5245, 3246, t213, t475 
181: b566, b2703, ¢94, 
644, e701, ¢773, 
£234, h370, m263, 
p997, p2127, 358 
182: 2406, b567, b709, 
b780, b888, b1316, 
b2596, 6912, e189, 
e553, h175, i49, 1232, 
p121, p555, p761, 
p1475, p1522, p1615, 


c171, c575, c588, 
c594, e285, e406, 
e509, h183, n522, 
0244, p192, p243, 
p965, p1223, p1320, 
p1947, p2033, s72, 
$192, 3195, s296 


191: a206, 2628, 2634, 


a938, b371, b745, 
b1291, c781, e242, 
h111, p304, p1205, 
p1305, p1389, p2018, 
t498 


192: a66, a407, a843, 


0194, p500, s165, 
+227, v20 


200: 2980, b43, b402, 


b470, b764, b841, 
b1763, b2160, b2606, 
b2736, c535, c812, 
0848, ¢857, d11}, e198, 
e322, £1851, g112, 
g118, m34, m106, 
m233, p291, p991, 
p1097, p1222, p1553, 
p2022, q103, q105, 
t259, t289, t443, t445, 
u32 


e367, h568, 0289, 
p428, p1206, p2151, 
84, 8224, s257, t457, 
t707 

209: a112, a1043, a1044, 
b246, b763, b2688, 
b3036, c31, c652, 
d322, h153, h468, 
m169, 0166, p196, 
p204, p262, p303, 
p1245, p1452, s415, 
8418, t552 

210: a247, a285, a1083, 
b350, b370, b439, 


p1772, 8295 
183: 290, a365, 2463, 


a730, 21432, b372, 
b565, b889, b2151, 
b2580, b2622, b2763, 
d29, h154, h177, m24, 
p930, p1419, p1699, 
p1753, p1839 


184: a231, a410, 1002, 


b887, b2785, b3030, 
c699, £279, h491, 154, 
i150, m362, p688, 
pl096, p1376, p2028, 
t359, t360, t486 
185: a101, a229, a807, 
b672, b673, b2620, 
b2634, b2655, b2831, 
b3009, b3039, 92, 
c616, c776, d7, d266, 
e248, e442, e583, 
£186, h443, n517, 
p250, p1158, p1415, 
t52, t167, t281, t476, 
t703} 
186: b674, b767, b2682, 
b2709, b2717, b2733, 
b2758, c777, e19, 
£182, 124, 0159, 0266, 
p83, p214, p219, p958, 
p1179, p1236, p1373, 
p1905 
187: a212, a230, a624, 
2633, a855, a1133, 
b2812, c106, d209, 
e172, e272, e498, 286, 
h48, h149, i152, p156, 
p423, p1590, p2031 
188: a280, a823, b422, 
b1631, b2409, b2464, 
c524, e173, e531, 
h178, n553, n554, 
0118, p189, p980, 
pl008, p1513, p1886, 
t355, t402, t488 
189: a309, a310, a311, 
b671, b828, b884, 
b927, b2615, b2760, 
b38080, ¢842, d170, 
e353, e456, m295, 
p252, p1177, p1234, 
* p1290, 3167, s402 
190: b421, b765, b890, 
b943, b1236, b2380, 
b2777, b2778, b2937, 


b420, b712, b2614, 
¢133, e661, e433, 
4961, h46, h47, h163, 
p1694, p1944, p1970, 
487 


193: 248, b403, b462, 


b769, c26, c690, c780, 
d166, d179, d262, f10, 
f11, h748, 1235, n552, 
0170, p284, p967, 
p1315, p1404 


194: a20, a249, a251, 


a405, a849, a929, 
a1105, b423, b711, 
b2772, c97, c845, 
384, h413, m324, 
m371, 0186, p592, 
t122, +543, t544 


195: a65, a806, b39, 


b457, b469, b710, 
b942, b2735, b3027, 
b3083, d6, e87, e175, 
e214, h19, h91, h532, 
i113, 1151, n189, p14}, 
p23, p1318, s18, s176, 
t403, t545, t546 


196: 2255, al157, b313, 


b314, b768, b1234, 
b2636, b2906, b3002, 
c1791, c700, c782, 
d201, m74, 0165, 
p255, p960, p1993, 
t398, t406, t442 


197: 2368, b122, b157, 


b400, b446, b468, 
b766, b885, b1233, 
b1235, b1268, b2535, 
e784, e293, £122, 
£228, h86, m3, p287, 
p288, p779, p1146, 
p2134, p2172, t176 


198: a610, a793, b401, 


b463, b568, b784, 
b884, b2657, e283, 
e315, £144, £233, h55, 
h295, h711, i8, 144, 
pl014, p1216, p1361, 
p1995, p2001, p2004, 
p2133, t229, t444, 
t542 


199: a201, a419, a1229, 


b158, b707, b1286, 
b2909, b3040, d265, 
e349, m23, 0158, 


C-646 


201: b399, b2152, 
b2795, 693, ¢783, 


£13, £281, m99, 
p2047, +357, t446 


202: a191, 2645, a707, 


a861, b339, b776, 
b2630, c76, e388, 
nd20, n521, o116, 
p247, p768, p1474, 
p1684, t471, t500, 
t564 


203: a275, 2520, a617, 


a978, a1130, a1140, 
b406, b642, b777, 
b941, b2776, b3086, 
c89, c167, f131, h125, 
h349, p770, p1344, 
p1408, p1431, q104, 
t286, t499, u72 


204: a260, a1128, b159, 


b312, b330, b440, 
b481, b641, b708, 
b2617, ¢33, e387, 
£192, h344, m167, 
p231, p431, p1384, 
p1526, p1920, p1948, 
p2046, s178, t570 


205: al21, b329, b458, 


b459, b460, b924, 
b1791, b2618, b2710, 
b2755, b2968, c440, 
e220, e436, £257, 
h427, h454, h587, 
m3?, 0172, p258, p662, 
pl009, p1039, q102, 
q219, t437, t497 


206: a444, 2562, a837, 


a899, b647, b759, 
b785, b2629, b2654, 
b2788, b2871, b3028, 
c93, c692, e786, d64, 
£223, h158, h407, 
m32, m415, n154, 
0256, p268, p631, 
p804, p1260, p1826, 
$162, s398, t233, t550, 
t551 


207: b2422, b2607, c77, 


0439, c650, e354, 
h431, m78, m379, 
p1333, p1391, p2053, 
t98, t438, t441 


208: a261, b954, b2672, 


¢168, ¢438, d18, d180, 


b643, b1635, b2416, 
b2721, b2739, b2756, 
b3019, c898, d58, d62, 
e260, e432, e476, £203, 
m15, m168, n14, 0132, 
p1143, p1307, p1319, 
p1417, p1910, s383, 
t572, ull5d 

211: a703, b682, b747, 
b891, b1649, c5, c843, 
d63, e296, e437, £240, 
h495, p186, p193, 
p425, p632, p1329, 
p1407, t292, t472, 
t478, t539, t540, t571 

212: a262, a263, b354, 
b441, b678, b680, 
b794, b2414, b2666, 
b2859, b3023, e443, 
g16, 1184, 1185, n186, 
n463, n464, n543, 
p190, p264, p1727, 
p2039, t477, t489 

213: b67, b68, b69, 
b649, b953, b1273, 
b1788, b1790, b1799, 
b2670, e880, d315, 
e57, e62, £169, m13, 
n538, p261, p614, 
pl201, pl1254, p1304, 
p1729, p2014, p2115, 

2140, t540 

214: a409, b225, b227, 
b228, b247, b327, 
b328, b760, b886, 
b2348, b2603, ¢311, 
e921, e438, h410, 
m95, n461, n462, 
0273, p161, p1010, 
p1244, p1484, p1636, 
t188, t440 

215: a512, al247, b466, 
b488, b783, b883, 
b1190, b2094, b2453, 
b2804, b2908, e532, 
h466, i180, m380, 
n185, n536, p218, 
p776, p1505, p1645, 
p1821, p2114, p2170, 
t439, t490 

216: al73, al085, b248, 
b345, b353, b960, 
b1313, b2602, b265s, 
e130, c702, d284, 


BOILING 


h408, h474, m164, 
m165, p159, p342, 
p659, p679, s298, 
t563!, x29 


217: a621, a629, a1014, 


b340, b393, b648, 
b1806, b2187, ¢209, 
h472, m380, p650, 
pl011,p1648, p1698, 
p2150, s307, t491 


218: a582, a687, b107, 


b230, b355, b514, 
b675, b952, b959, 
b1266, b1283, b1807, 
b2393, c210, e882, 
d177, e378, h717, 
1167, i168, m25, 
pls&7, p778, p1696, 
p1917, p1940, p2128, 
$193, t234, t370, u79 
219: b108, b679, b761, 
b1501, e927, e389, 
e394, 1226, p270, 
p633, p990, p1148}, 
p1224, p1613, p1614, 
pl681, p2051, p2108, 
t473 


POINT INDEX OF ORGANIC COMPOUNDS (Continued) 


225: a570, a607, a608, 


m54, p635, p640, 


al042, a1162, b257, 
b266, b369, b570, 
b676, b715, b819, 
b1421, b1804, b2415, 
b2419, b2671, c156, 
e204, e47, f181, h147, 
h716, 1118, m3!, m94, 
p741, p1l572, 

$394, t401 


226: a705, b271, b456, 


b683, b762, b1797, 
c467, d235, e291,e419, 
h376, h440, i135, 
0176, p225, p301, 
p953, p1142 


227: ad80, 2662, b855, 


b2683, c672, h40, 
h684, m417, p995, 
p1789, t451, t474 
vl4, v15 


228: a678, b56, b337, 


b702, b708, b773, 
b795, b820, b1767, 
b2842, b2849, b2929, 
h33, h87, h39, h43, 
h460, 174, p223, 


p1253, t223, t558, 
t730, t764 
234: a583, a1141, b260, 
b276, b389, b454, 
b704, b742, b825, 
b1470, i203, p195, 
p1270, p2145, s215, 
8358, t118, t172, t716 
235: a573, 2923, 01337, 
b85, b151, b320, b473, 
b563, b677, b793, 
b864, b1069, b1429, 
b1468, b1888, b2405, 
b2626, b2658, b2901, 
b3002, e313, £246, m7, 
m56, 0245, p993, 
p1044, p1560, p1610, 
p2107, s7, s185, t340, 
t375, t404, t449, t450 
236: b395, b550, b689, 
b1680, b1727, b1773, 
b1805, b2858, e441, 
h687!, m109, p1644, 
8212, t336, t364, t431 
237: a664, b179, b321, 
b525, b681, b832, 


1217, m348, 0262, 
p665, p752, p1559, 
p1880, p2038 

244: 2597, b396, b831, 
b2681, ¢37, c46, c846, 
h411, h672, h704, 
p664, t291 

245: 3572, a587, a599, 
a605, a669, al004, 
al077, b283, b478, 
b645, b713, b751, 
b775, b798, b801, 
b826, b1014, b1412, 
b1425, b2816, ¢704, 
e810, e917, d168, 
d169, d207, h156, 
h435, m57, n471, 
0164, p224, p299, 
p1255, p1667, p2116, 
q183, q276, t367, 
t576, t750, t751, ul17 

246: a680, a835, b115, 
b430, b472, b564, 
b718, b932, b1414, 
b1766, b3011, e164, 
0496, d313, n473, 
p651, p652, p703, 
p1877, s356, t90, 


220: a631, b37, b110, 
b207, b226, b256, 
b442, b513, b1361, 


p1327, p1769, s256 
t305, t399 
229: a80, 21016, b214 


b1484, b2928, h675, 
h676, p160, p593, 
p949, p1575, p2171, 


t608 
247: a581, a661, a712, 


b1483, b2746, b2773, 
c87, c96, d21, e439, 
£278, g88, i117, 136, 145, 
0239, p615, p1261, 
p1406, p1481, p1911, 
p1945, p2023, t49 
221: a60, a61, b428, 
b512, b827, b1789, 
b1798, b2145, c219, 
e220, £232, h471, 1236, 
p138, p305, p1582, 
p1693, p1811, t244, 
t509, t556, t598 

222: a615, a704, a1178, 
b204, b336, b1288, 
b1476, c208, d25, 
m40, m60, m89, 
m119, n537, p117, 
p248, p1028, p1042, 
p1277, p1306, p1635, 
p1959, p1982, q224, 
t557 

223: a62, b108, b349, 
b351, b796, b1486, 
b1671, b2417, b2418, 
1661, e464, e496, 
h144, m379!, 026, 
p344, p685, p1105, 
p1594, t307, t407, 
t510 

224: a312, a1145, b105, 
b224, b229, b272, 
b892, b2838, c180, 
c441, d48, f188, h42, 
h437, n466, n539, 
0237, p1171, p1887, 
p2044, t219, t245, 
t768 


b277, b352, b3057, 
¢425, c596, d57, d163, 
e148!, f191, g15, h35, 
h36, h685, m26, 0268, 
p326, p1695, p1702, 
t385, t458, t599, t604, 
t606 


230: a376, a613, 2922, 


al046, al050, b54, 
b82, b120, b153, 
b208, b348, b455, 
b705, b821, b822, 
b2387, b2587, b2713, 
b2714, b2803, b2930, 
c47, 98, ¢212, 6213, 
d217, e181, f222, m14, 
m71, m110, n549, 
0141, p256, p1198!, 
p1425, s311, s316, 
$416, t390, t397 


231: 21086, 21139, 


b1299, b1478, b2116, 
b2700, e211, ¢751, 
d173, e440, p302, 
p612, 8304, s306, 
5309, t603 


232: a256, a403, a679, 


al048, al1116, b311, 
b318, b553, b706, 
b922, b1254, b1471, 
b1662, ¢165, ¢203, 
0698, d45, £235, g87, 
m79, p1043, p1788, 
t152, t180, ul28 


233: a408, b213, b338, 


b347, b368, b551, 
b797, b2931, 174, 
202, d222, £225, 


C-647 


q34, t302, t342 


238: a611, a829, 212, 


b255, b258, b367, 
b484, b644, b753, 
b754, b800, b2139, 
b2186, b2850, ¢129, 
e343, p300, p594, 
p1246, p1703, t400, 
t559, ull0 


239: 2699, b287, b830, 


b1477, c866, e265, 
h385, 0162, p1427 


240: 2370, 2495, 2698, 


a700, a713, a946, 
a1115, b125, b215, 
b289, b392, b569, 
bh877, b1667, b1781, 
¢162, ¢227, c826, 
e287, e556, e573, 
h452, h671, h680, 
h703, h705, 1195, 
m38, m101, n217, 
n218, p989, p1235, 
p1258, q241, t182, 
t295 t299, t300, t623 


241: 2633, al041, b259, 


b524, b609, b971, 
d47, h695, q6, 303, 
t308, t448, t463, t601 


242: 0292, a400, a601, 


b319, b474, b774, 
b1243, b1282, b1543, 
d213, h20, t285, t304, 
£306 


243: a220, a683, a1147, 


b152, b316, b933, 
b1469, d49, £2072, 
h31, h694, i35, i188, 


b84, b114, b135, b390, 
b1015, b1267, b2148, 
d174, d285, h644, 118, 
p1186, p1573, p2129, 
q193, q209, t456 

248: a1117, b206, b211, 
b382, b391, b809}, 
b812, b2125, d212, 
h52, p2117, q199, 
q277, 826, t339 

249: a1118, b380, b752, 
b823, b1239, ¢36, 
i225, p1187, p1642}, 
q223, t432, t508 

250: a484, a571, a647, 
b154, b288, b387, 
b552, b818, b935, 
b2399, b2841, ¢29, 
f187, £190, h145, 
h160, h406, h714, 
m68, p179, p368, 
p740, p1983, q2, s179, 
$198, t288, +292, t341, 
t516 

251:a930, al017, al078, 
a1146, b743, b934, 
b1415, b1611, e823, 
p2169, t467 

252:a1076, 6348, b2932, 
e601, d206, h134, 
1197, 1212, p782, 
p1949, s68, t462 

253: a243, a481, all35, 
n534, p739, t92, t294, 
t338 

254: 21165, b209, b358, 
b714, b931, b1284, 
b1413, b1765, b2274, 


BOILING POINT INDEX OF ORGANIC COMPOUNDS (Continued) 


0339, 156, p309, p634, 
$227, t67, t298 

255: a655, al425, b116, 
b275, b344, b415, 
b515, b555, b811, 
b916, b972, b1270, 
b1780, b1811, b2320, 
c27, c477, d311, e611, 
h428, 121, 123, 165, 
1196, 12, m421!, 0130, 
p367, q129, t117, t297, 
t420, t434, t575 

256: a709, a825, b744, 
b1319, b2214, b2299, 
b2392, d205, e346, 
h426, 17, £198, n365, 
n110, p595, p738, 
p2121, q82, q84, s191, 
t386 

257: b232, b265,-b342, 
b3888, b554, j4, p1015, 
t578 

258: a124, b862, b863, 
b1071, b1512, b1619, 
b2839, 355, e494, 
e510, g106, i201, k10, 
n181, p1035, p1691, 
p1822, p1913, q198, 
t290 

259: al026, b274, b356, 
b451, b559, b1495, 
b1622, b1658, b1666, 
b1785, ¢74, h434, 
m420, q27, q197, t511 

260: a149, a153}, 2667, 
a1056, al080, b2, 
b221, b299, b1272, 
b1772, b2381, b2780, 
b3065, 1171, m412, 
096, 0174, 0282, p172, 
p188, p1850, q94, 
q231, t225, +232, t413, 
t418, t574, t708 

261: b1419, b1612, 
b2635, h151, 09, q83, 
q85, q126, s186, t729 

262: 2134, a1187, b817, 
b1287, b1320, b1426, 
6230, d303, h139, 
n168, p230, p1253, 
p1577, s210, t706, u71 

263: 2937, b117, b160, 
b418, b1027, b1513, 
b1792, i238, n109, 
n258, p641, p807, 
p1581, p1863, q196, 
t87, t435, t470, t727 

264: a1027, b379, b610, 
b1615, c62}, h51, 
0140, p777, q127, 
ql95 

265: al8, a600, a701, 
b133, b506, b531, 
b603, b791, b815, 
b915, ¢38, 42, ¢163 
0348, h535, i71, i199, 
1200, k3!, m271, n169, 
0242, p643, p1549, 


pl551, p1556, q131, 
$196, t424, t717 

266: b357, b558, b1810, 
p1555, q128, q271, 
t736 

267: a73, a574, b494, 
b816, b1276, b1381, 
b2322, e570, 0273, 
p1692, q86, q154, 
q171, t388 

268: b231, b560, b1317, 
b1582, h146, m87, 
0145, p1214, p2024, 
q132, u61 

269: b1494, b1779, 
b2496?, 290, 1144, 165, 
n215, p2025, q228, 
t385 

270: a254, a670, a686, 
a830, al024, 21186, 
al658, b601, b605, 
b1322, b1693, b1784, 
b1822, b2847, c59, 
c60, d42, e495, h464, 
h596, 141, n574, p931, 
p1764, q68, t218, 
+464, t515 

271: a841, al075, b950, 
£125, p32, p165, p704, 
p2146 

272: al079, b1275, 
b1663, b1874, b2771, 
0356, ¢529, e309, 170, 
pl538 

273: a809, al019, b716, 
b8611, b2301, b2321, 
b2361, d301, g75, 
2169, h49, n476, 
p1922, t327, t422, 
t580 

274: 2493, b164, b1800, 
b2248, b2300, b2318, 
039, 0549, i153, 1166, 
n170, n216, q67, t735 

275:a1081, 21445, b636, 
b755, b842, b949, 
b1842, b1848, b1583, 
b1618, b1775, c7, 
0264, e304, h7, h50, 
h182, h439, m113, 
m293, p1763, q81, 
q184, s190, t23, t24, 
t565, t725 

276: a986, b220, b587, 
b1018, b1673, b1749, 
b2310, h150, m425, 
n467, p638, p1967, 
£95; ¢732 

277: b583, b919, b920, 
b1747, ¢333, e416, 
0168, p136, t101, t582 

278: a4, b93, b270, 
b486, b575, £127, q57, 
t100 

279: a1066, b1851, e367, 
m76, p681 

280: a1109, b298, b836, 
b1685, b1686, b2302, 


b2363, c124!, e490, 
£149, h161, 19, 
1193, j6, n179, 
n180, n477, 0163, 
0301, p1569, p1741, 
p2007, q69, q109, 
q226, s413, t16, t25, 
t567 

281: a842, b103, b574, 
n93, n94, q137, q227, 
t18, 138 

282: b493, b534, b807, 
b809, b1020, b1960, 
e395, h389, 0144, 
p697, p824, p2026, 
q186, t26 

283: 2155, 2213, b301, 
b757, c901, h194}, 
q192, t425, t433 

284: b756, b2249, h274, 
q70 

285: 2567, b139, b523, 
b577, b640, b1271, 
c62, e237, e588, 1134, 
k18, n147, n150, p843, 
q225, q230, 8335 

286: a535, a717, a909, 
a1087, b1211, b1821, 
b2312, c351, e236, 
e390, e508, h243, 
m294, n144, p162, 
p829, p1785, p1968, 
q92, q280, t31 

287: b638, b2846, c433, 
d113, h248, p1969, 
s200 

288: al088, b835, b906, 
b1328, c403, c681, 
e525, £126, g191, 
n190, n196, q87, t622 

289: a648, b837, 2124, 
p775, q278, t99, t468 

290: b604, b1244, 270, 
h155, n330, p897, 
p2155, q71, q130, 
354, t209, t597 
t621 

291: b1715, b2250, 
b2364, n&, n126, 
n143, n172, n375, 
n527, 0167, p215, 
t17, t68 

292: a1185, 126, t421, 
t671 

293: a649, a892?, a1233, 
b522, c544, £45, n219, 
p297, p746, p&842, q90 

294: 21368, b170, 
b1219, b13826, b1992, 
ns8s, n191 

295: a831, a892!, a1513, 
b1776, b2303, b2701, 
d31, e239, h391, n142, 
p510, p822, p&70, t82, 
t84 

296: a688, b517, b732, 
b926, b1849, b2242, 
b2362, e240, n24, 


C-648 


n322, p821, p2042, 
$317 

297: a860, b278, b872, 
b1692, b2365, m366, 
n3l9g 

298: b788, e470, m239!, 
n248, p496, p1308, 
$310 

299: b727, b2220, h80, 
127 

300: 2697, a803, a1182, 
b873, b1024, b1300, 
b1315, b1398, b1931, 
e350, e602, g175, k23, 
m46, m186, n36, 
n315, n324, p1167, 
p1292, t1921, t379, 
t461!, t619, t734 

301: b1540, h726, m375, 
n25, p2074, s14, s32 

302: a863, b1019, 
b1028, b2222, b3044, 
e526, p158, s64 

303: a145, al167, h66, 
i111, t30 

304: m178, n239, n328, 
p828, q64, q185 

305: al64, a1169, b870, 
b2311, b2314, b2366, 
e326, e511, m255 
n213, 011, p1114}, 
q72, t347 

306: a818, b1959, d35, 
d273, n38, n184, 
n331, s129 

307: 2168, b1301, 
b2293, 0173, p33 

308: h74, m50, n214 
n329 

309: b961, n320, p684 

310: al015, b1337, 
b1566, b1845, b2244, 
b2404, b2992, c682, 
c548, d248, e376, 
glll, m243, q47 

311: g120, t22 

312: a271, a865, b279, 
e175, e513 

313: a1210, b219, 093, 
p878 

314: b1295, b1297, 
b1302, b2017, e29, 
t284 

315: a40, a804, a1176, 
b435, b437, b2267, 
e165, e503, p950, t287 

316: a913, b1303 

317: b1837, b2252, e491, 
n220, n221, p1824 

318: p28 

319: al0, a805, a901, 
b725, h77, q133 

320: a828, a1211, b280, 
b331, 62317, b2328, 
h294, k7, m281, n87, 
p955, q56, t14, t15 

321: a802 

322: b787, e586, h244 
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323: n222, +21 

324: b1265, b2068, q123 

325: b2219,b2275, e427, 
n26, n30, s105 

326: a1571, b41, e517, 
k16, t222 

327: b2018, c864, d272, 
e587 

328: b2294, e18, p1184!, 
t94, t96 

329: b929, b2599, p&72 

330: a502, a883, a902, 
a936, b1979, b1989, 
b2256, e516, g113, 
n505, 083, p137, p825 

331: a1170, c158, p1682 

332: b1981, e518, t46 

333: al422, b595, q58 

334: n246, t496 

330: a9, a832, a911, 
b1533, b2144 

336: b945, h67, h73 

337: £121, p810 

338: b865, b2067, 


b2158, e512, 0294, 
pli79? 

339: p876 

340: a882, 21193, 21468, 
b946, b2325, b3056, 
p484, p817, t248, 
ul591 

341: e28, £80 

342: b2014, b2276, 
c610 

343: b2329, e16, h519 

344: b1945, d33, d36 

345: a727, b1976, n247, 
p820, t316 

346: b1198 

348: e280 

349: x12 

350: b1401, b1978, 
b2066, b2449, m284, 
m285, n514, p554, 
u62 

352: b2398 

353: b1988 

354: a738, b2015, m272 


355: b1871, b2215, 
b2266, c141 

357: e22 

358: e270, m312 

359: 022, t72 

360: a14431, b1262, 
b2129, b2207, c114, 
0300, h262, h766, 
m376, nl14, n119, 
n125, n306, 0295, 
p526, p533, p8038, q7, 
q152, q163, t143 

363: b2258, h59, q218 

364: a866 

365: a947, k20, t47 

366: t135 

369: e21 

371: p716, t249 

374: b721 

377: p766 

378: s359 

380: a919, a1248, m152, 
m381 

385: b1672 


C-649 


390: 
398: 
399: 
: b2261, n2, s218 
: 2740 

: 8378 

: p788 

: $143 

: e423, h264 

: 21234 

: b2309, ql, s141 
: b1957 

: al286 

: m300 

: b181 

:n245 

:n1l76 

: n387 

: 0313 

: a1336, b982 

: 21337 

: a858 

: p908 

: c502 


m197, p505!, s201 
a916, b1229, m192 
a912 


No. 


_ 


11 


12 


wn 


11 


12 


= 





Metallic salts of organic acids will be found in the preceding table. 
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Crystalline 
Name Berra uls Mol. form, color Sp. gr. or Melting pouine 
wt. | and index of density point, °C point, °C Cold Hot 
refraction Peter water 
Aluminum 
Aluminum isopropoxide|Al[OCH(CHs)]s.....| 204.25jcol. liq......|............ 118 PA5—1 505 © © Ol ener n coll or ereieler eter ater= 
solidifies 
Aluminum isopropylate|Al(OCsH7)s......... 204.25|brittle wh. |............ 118 125-1304 d. 
solid 
Aluminum magnesium |Mg[Al(OC:2Hs)s)2....| 438.77|iceblue cr....|............ 129 OOo = Nt SO SD de epee 
ethoxide 
Diethylaluminum (C2Hs)2AICl........ 120 HB COludiGeccrpalen ete kaise —50 125=1 26 ele neers eile 
chloride 
Diethylaluminum Al(C7Hi104)s........ 504.48|wh. need. or /|1,08410 zt biel lonneenae sanch i. 
malonate pr. 
Dimethylaluminum (CHs),Al@l 5.322 GRO Cole MiGs t.ra Fla. 0 an eee —50 83-84200 | SRL een 
chloride 
Methylaluminum CHSAI@Igs weet. WPMD Pd ong conie on aor 1.0022 72.7 O7—10010' - Vit. eee eee 
dichloride 
Triethoxyaluminum.. .|Al(OC2Hs)3......... GV PALO N a ean aa: 1.14220 150-160 dos \ |. | heted. Games ead 
Triethylaluminum..... INCAS goon anes 114.17|col. liq., ign. in|0.837 <-18 194 STON EHIE RENEE Suee 
air, 1.48065 (—50.5) AI(OH)3 + C2He 
Triethylaluminum AAT(CoHs)3.8(Cels)20| 67904 Cok. Mqi even. oi)ncaaatecc ele leesieene ava 11216 exp. tees eens 
etherate 
Trimethylaluminum. . .|Al(CHs)3........... 72.09|col. liq, ign. in|0,752 0(15) 130 (12526) |d. to Al(OH); + CHa 
air, 1.43212 
Triphenylaluminum.. .|Al(CeHs)s.......... 25S 20 wieMeod ciate oil tisiais seater ke 196-200 ric Oe en ay (Ott: 
Antimony 
Antimony ethoxide(ous))|Sb(C2HsO)s......... 256.93]col. liq...... Pi a oe ee cues 951 ee eee 
(triethyl antimonite) 
Pentamethylantimony .|Sb(CHs)s........... 1:96:03|(@XisUG) noc eee acre eer 96-100 Ss eee Bey) i 
Phenyldimethyl- CsHsSb(CHs)2...... 228,93 |\col,.oil pfimnes ec )ar bee oleae PRSAETIE | BM as Ree eon ee 
antimony in air 
Phenylstibinic acid. ...| (CeHsSbO2)sH20]2H20 WWD ANC CRS 2: «ct teva essa eel are areca a ean aeiene ce ate i. 
746.61 
Tetramethyldistibyl. . .|(CsHs)2Sb.Sb(CeHs)2.| 551.93}col.........-).........0.. LQG 22 oe a perieacte ratte cre eae reece 
(in No) 
Tributylstibene.......|(CsHs)aSb.......... 293.10jcol. lig....... RRP Seif bcesgatn PreK oe 133-1344 ji, i, 
Triethylantimony.... . Sb(CsHs)3icu sone aoe 208.94|liq. 15 1.42. ./1,.32416 <—29 (—98)/159.5 i. i 
Triethylantimony (C2Hs)aSbCle........| 279.84|col. lig....... SAO wage Whee etre ceucere ote d. i. 
chloride 
Trimethylantimony....|Sb(CHs)s........... 166.86]liq. np....... Lagges Oe! joe § pee, 80.6 sl. s al. s 
Triphenylantimony....|Sb(CsHs)3.......... 353.07\col. tricl. pl. . /1.4343% 50, (46-53) | >220!; Kh i 
(1.4998) >36076 
Triphenylantimony (CeHs)sSbCle........ 423.98] wh. sol....... A aw Ser ocaciacreee te i 
dichloride 
Triphenylantimony (CoHs)sSbS. 252.505. SSOLSl wh. Ore cs ails ence ae 108-110 i “ts 
sulfide 
Arsenic 
Acetylarsanilic acid... . |CHsCONHCsHiAsO(OH)2 eryat.c2i04.04ni|aatieme snore SS DOGS 6 ar ee = 7 eRe re een 
259.09 
3-Amino-4-hydroxy- H2OsAsCeHs(OH)(N He) GOL, DRISTN wie ail lnaarernnenintacs eal haiace ate ee d.290 sl. s 
phenylarsonic acid 233.06 
2-Aminophenylarsonic |HzNCsHiAsO(OH)e..| 217.06}need........./........+... {153 His Melisa Wate 
acid (Arsanilic acid) 
4-Aminophenylarsonic |HzNCsHsAsO(OH)e..| 217.06|wh. need.....].........0eclececcccceeee d. 300 sl. s 8 
acid (p-Arsanilic acid) 
Arsanilic acid (p) (p- H2NCsHsAsO(OH)2..| 217.06] wh. need....}..........5- ZOE) om willevaacy 'ecceus souvune fe dam ieee reer al Rede cee ere 
aminophenylarsinic 
acid) 
Arsenoacetic acid......|(AsCH2COOH):..... 267.98 \sm. yel. need, lc. acetal |isaeGUird. beOnleec. ce nee Tie ee VF) aaeeatreane 








Alcohol, 
acids, etc. 


i. al., sl. 8. bz., 
y. sl. s, eth. 


Gal*\sabz.; 
eth. 
s. eth., al. 


d. al., chl., 
CC; s. bz. 


_|s. chl, al., dil., 


a.; sl. s. acet. 


s. org. solv. 
s. al., eth., 


_|s. al., eth.; d. 


cone. H2SO« 
s. eth.; i. al. 


s. org. solv.; 
sl. s. al. 

s. bz., CS:, 
hot al. 

s. org. soly. 


_|s. NaCOs; v. 


sla, Cia: 
eth. 


_|s. alk.; min. 


a.; i. Org. 
solv. 

s.al.;alk., ac.; 
sl. s. eth. 

s. alk., dil. a.; 
sl. s. al.; i. 
eth., acet. 

s. eth., 
MeOH; sl. s. 
al., acet; i. 
bz., chl. 

s. pyr., alks., 
alk, carb; i. 
al., eth., chl. 
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Crystalline Solubility in grams per 100 ml of 
Name Ronn als, Mol. | form, color Sp. gr. or Melting Boiling 
wt. | and index of density point, °C point, °C Cold Hot ‘Ateohall 
refraction i 
water water acids, etc. 
Arsenic 
Arsenobenzene........ CsHsAs: AsCeHs..... SO4:0G6 wh. MOSK. s vielicca cence wake 212 rl aan ME Core heer s. bz., chl., 
CS8:; sl. s. al.; 
i. eth. 
Arsenophenyl- HeNCOCHiNHCeHiAsO(OM)2 nce eee OTD OL bec eee iesccll conor Vv. 8 v. sl. 8. al. 
glycinamide 274.11 
Benzophenone-4- HsOsAsCeHiCOCeHs.| 306.15/lustr. pl......}..... 6000s CAA Wea bl a eee, i .{s. al., alk; i. 
arsonic acid bz., eth. 
Cacodyl oxide (di- [(CHs)2As}0........| 225.98)col. lig....... 1.48615 —25 149-51 elie: » Hoc mamaeeres s. al., eth. 
cacodyl oxide) 
Cacodyl sulfide [(CHs)2AshS........ PEIN aii Gn aerial ee eeree eal eeleeiens meme iota ¢ 211 eB lop vneena ner s. al., eth. 
(dicacodyl sulfide) 
6-Chlorovinyl CoH2ChAs.......... 207082 |e tants l= 1.86484 0.1 GLORIA | yaceulisel oaooGoosnllooucazkantt 
dichlorarsine 
Dimethylarsine (CE) sASHie. ceo. e TOG00) coly dig. ene 1.2187 2 naane meson ae S567 Ul aeauasere .|8. al., eth., 
(cacodyl hydride) in air chl., bz., CS2 
Dimethylarsinic acid |As(CHs)20.0OH......] 138.00jodorl., col. pr.}............ 200 82.922 v. 8. s. al.; i. eth. 
(cacodylic acid) 
Dimethylbromarsine |(CHs)2AsBr.........| 184.90lyel. oil......]..0.. 0. ee epee eee ee ee 130° ow Ulecaee ort oe Sakae es | ee 
(cacodyl bromide) 
Dimethylchlorarsine (GHs)pAsGl... <0. ont 140.44|col. liq., infl..} >1 <—45 TOGB=107-— ie Wiinsaeaseeee v. 8. al.;i. eth. 
(cacodyl chloride) (109) 
Dimethyleyanoarsine |(CHs)oAsCN........| 131.01jlustr., col. pr.,J............ 33 140 slSant  tlsseccmerias s. al., eth. 
(Cacodyleyanide) very pois. 
Diphenylarsinic acid... .|(CsHs)2AsO(OH)....| 262.14/wh. need.....|............ 174 subl. 190-200]s. .|s. al., alk.; 
i. eth.; bz. 
Diphenylchloroarsine. .|(CsHs)2AsCl........ DEAL O| pasryele Licaers|1/429326 su i|ue erent BERG MGOp > —«[saanccou ce s.abs.al.;eth.; 
bz.; NHsOH. 
Ethylarsinedisulfide. .../CsHsAsS2........... 168.11lyel. oil...... 1: SSG 240k EE) ears sie ilssibzachl.y 1. 
al., eth. 
Ethylarsonic acid...... C2HsAsO(OH)e......| 154,00/need.........|.........005 99.9 7025 Ae . 139.425 95 % al. 
p-Hydroxybenzene- HO(CeH,)AsO(OH)2.| 218.04;monoel. pr...|............ d. 174 _|s. 8. s. al.; acet. a.; 
arsonic acid (Phenol- dil. a.; sl. s. 
p-arsonic acid) acet. v. sl. s. 
eth. 
Methylarsine......... GEG NSEoeaaaiete sks |) Ole Tl Col mild geno aea reenter tm feral ne etc see 2 0.00085 .|s. al., eth. 
Methyldichloroarsine. .|}CHsAsClh.......... MEO2S6 Cola lice conte ees ete eae 133 di) OS) Nee erceerre ee ene ener 
Phenylarsine.......... CcHsAsH2.......... 154.04|col. oil. ANE 3 56s te Uae | eee eee ee L480 erraee ne ices sl. a., eth., 
CS: 
Phenylarsonic acid CsHsAsOzH2. ...... 202.04|col. pr. ...... 1.760 158-62 d 3.36% 31.66 18.425 95 %al 
(benzenearsonic acid) 
Phenylcyclotetra- CiHsAsCcHs........ 208.14\col. oil...... 1hO7047 a MeNlbee ae ae 128.5-15 —|sl. 8 _|s. al., eth. 
methylenearsine 
Phenyldimethylarsine. .|(CsHs)(CHa)2As..... TST Olcol lich ts.-74| va nsieata wanton eee oe eas 200 ne s. al., bz 
Sodiumarsenophenyl- |(AsCsHsNHCH2COONa)2 Epes ees Rta ae ol erence Sateen eres d. yf Pann WG teins pcre fy he be ews Ue 
glycine 494.12 
Tetraethyldiarsine [(CoHs)2As}2........ 266.00 | oils -by paren 4 lnc: cee cll nee arti 185-90 i. .|s. al, eth.. 
(ethyl cacodyl) 
Tetramethylbiarsine [As(@Ha)o]e."a225 ee 209.98|col.-yel. oily |1.44715 —5 163 sl. s. .|s. al., eth. 
(Tetramethyl- liq., highly 
biarsine) poisonous 
Tribenzylarsine....... (CeHsCHa)zAs....... 348.32|col. monocl. .]..........-- 104 Hie .|s. ok bz.; sl. 
s, al. 
Tri(8-chlorovinyl)arsine|(CHCICH)sAs...... 259.40|col. liq. 3-4 151-158 151-158 i. ji. al., dil. a. 
Triethylarsine (arsenic |As(C2Hs)3.......... eee col. liq. np TASS | Beeman 140736 eee 9) Aibaastacwaslecs Sescics odo 
triethyl) 1.467 
Trimethylarsine Ws (GEla)s seats oence st 120.03|}col. liq....... TROY ews 6. seeeeanoans 70 sl. s. .|s. eth. 
(arsenic trimethyl) 
Triphenylarsine INS (CHE) Be acon cna 306.24]wh. need. or /1.22254 60-60.5(57) |>360 in ji. .|v. 8. eth., bz; 
(arsenic triphenyl) rhomb. pl., CO2) sl. s. cold. al. 
1.613948 
Triphenylarsine- (CeHs)sAs(OH)2..... S406 Colm Nex. plson\m Her pits he US STAGEM  Scceitaessceeeee Sisto | Nkok s. al.; u. sl. s. 
dihydroxide eth. 
Triphenylarsinesulfide .|(CsHs)sAsS......... SSS Siilistri NEC eels camel acme ena eee aoe Bilge P sl. i ae al.; 
i. eth., a. 
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Solubility in grams per 100 ml of 








Crystalline 
Namo Formula Mol. form, color Sp. er. or Meliine Boe 
wt. | and index of density point, °C point, °C Cold Hot Alsohet 
refraction water water acids, etc. 
Beryllium 
Di-n-butylberyllium. ..|Be(C4Ho)2.......... 1:23:24 eololiq. as srearl ete fe estas aac EE oe 170% d. dd... . mena cul lepers Fe ok Ss 
Diethylberyllium...... Be(Csiipansen coven: G7elAeolligny.. Palen ae 12 11015 dy ‘to Coblelns <<. 2s or ieee pees 
Dimethylberyllium....|/Be(CHs)2........... SO OGlwh: mMeSd saad kesh cee cod erat eillnvac-ceosiors aya subl. 200 ds to Cis scot see Ibert eer 
Dipropylberyllium.....|/Be(CsH7)2.......... O59 ure rien eres Mets eon <-17 DAB st bth Ca th «s+ | bie « oe eet ee 
Bismuth 
Bismuthethyl- CeseHs7BiOw......... 890.83|wh. amorph. . |61-67 Aide i s. eth., chl. 
camphorate solid 
Diphenylbismuthyl (G@oHis) Bile ener ssc 490. 10lyvel makes. 3\|h vcs oe ek V32—V84s Bb aclao neers 6 . |S. acet. 
iodide 
Methylbismuthine..... CHS Bib meetin sore 226.038\han (exist.))= 2:30" iit co arse eee 110 i. i. s. al., eth. 
Triethylbismuthine Iay(SALE A Fe enn, ecdoial, Le ALS: basta name © HiS2 6) Ne ae Sree 10779 re .|s. al., eth. 
(bismuth triethyl) 
Trimethylbismuthine |Bi(CHs)3........... Q54OOMIGh es ccc O2B0018;- 0" leaner 110 i np s. al., eth. 
(bismuth trimethyl) 
Trinitrotriphenyl- p-(NO2C6Ha)sBi(NOs)2 paseyels chan. lls e a. oe OPT40=147 Pees ee ee oe _|s. eth. ac., 
bismuth dinitrate 699.30 gla. ac. a. 
Triphenylbismuth (CeéHs)sBi(CHsCOO)2| 558.39]wh. cr....... AS22153." Ul pees. 2 see .|s. acet. 
diacetate 
Triphenylbismuthine |Bi(CsHs)s.......... 440.30|/monocl., tan. |1.585 a Oe Anca et ME) [cere une .{v. 8. chl.; 8. 
(bismuth triphenyl) cr. eth., acet.; 
sl. s. al. 
Tri-n-propylbismuth...|(C3H7)sBi.......... S38:26\colliduinareilcGel) 9 noes oe ea BOASTE Ween eee .|s. eth. 
Tri-m-tolylbismuth m-(CHsCeHs)sBiCl:. .| 553.29|wh. cr. (from]............ TS2=133+ gil pee ta ee Sel ie oe ek .|8. acet., al-chl. 
dichloride acet.) 
Boron 
Aminophenylboric (NH2CsH4)B(OH)2. .| 136.95} wh. hex. pl. .}............/d. d. sl. s .|s. al.; sl. s. 
acid (m) eth. 
Amylboric acid (n)....|(CsHu)B(OH)s...... 15:97) colatl asetioalna aes ee oa a eee d. 8 8. s. eth., di- 
chloroethane 
Anisylboric acids, 0,m,p|CH3s0CsHsB(OH)>...)) 151.96] wh. cr....... stds d. sl. s .|s. al., eth., bz. 
(methoxypheny]l- 
boric acids) 
Benzeneboronic acid. . .|CsHsB(OH)2........ 127 O38) ex ro ctenre sists .|215-216 Jipt .|s. bz., CCla; 
v. s. eth., 
MeOH 
Borine carbonyl....... BECO akee eee 41.85)col. unst. gas, .| —137.0 —63 qd. 7) * ae | PS eee ere 
Butylboric acid (n)....|C,HsB(OH)o........ LOU. 94 \colsierin. to capecatr ects coe 92-4 d. s 8 v. 8. al., eth., 
chl., acet., 
acet. a. and 
esters; sl. s. 
bz., CCh, 
pet. eth. 
Butylboric acid (tert) ..|CsHsB(OH)2........ 101.94/wh. er....... reat At 105 d d. 8. .|s. eth, 
n-Butylphenylchloro-  |7-CyHoO(CsHs) BCI. .| 196.49|np 1.4996... .|1.021” =32 650-4 Pal Ms Seapine bet 5 of 
boronite 
Diethoxyboron chloride |(C2Hs0)2BC].......| 186.29]col. lig......./.......ccccelecccccccese 112.3 d. id. Lpulnaua | Derhiods oer 
Diisoamyloxyboron (CsHnO)2BCl....... 220,58) Gol lid ysis « Rares cae ashe A 110-15" d. dijo. ify Aieeeerdetes Les 
chloride 
Dimethoxyborine....../(CH;0)2BH........| 73.89]col. liq., unst.|............ —130.6 25.9 d. d: MEDEA acon 
Dimethoxyboron (CHsO)sBCL.... 0.6. 108.33}col. liq....... —87.5 ALT d. d.. sujecolpaunahin't'..§ See 
chloride 
Dimethylboric acid (CB3):BOMS:).i2:. DTSO COL MAG. acai. 4]) Reet lsvsncaas cael aoe UR ARS (36 vie. 0) etbtieet ison bynes age E Ga 
(dimethylhydroxy- 
borine) 
Dimethylboric (CHs)2BOB(CHs)2...| 97.76}col.......... — 37.3 43 hyd. hyd. . 7 Sire omeeee 
anhydride 
Dimethylborine (CHs)sNBH(CHs)2 ..} 101.00jcol. liq.......]....... 00005 —18.0 a i72 d. d, s. eth, 
trimethylamine 
Dimethylboron bromide|(CH3).BBr........, 120.79|col. liq. or gas|............ — 123.4 22 d. credit? dheestalcos 
Dimethylboron iodide |(CH:)oBI........... 167.79|col. liq....... hig 65 d. ia | Be ce. 
Dimethyldiborane(1,1) |BoHa(CHs)2......... 55.72\col. gas. —150.2 —2.6 d, d.:sgeramtal bexgches Pitas pee 
(unsym.) 
Dimethyldiborane(1,2) |BoHa(CHs)2......... 55.72\col. unst. gas}............|/—125 4.9 d. Gis sme meme xadesie Soe 
(sym.) 





























a ee ed es ee ee Ee ed be 
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Crystalline Solubility in grams per 100 ml of 
No. Name Formula Mol. | form, color | Sp. gr. or Melting Boiling 
wt. | and index of density point, °C point, °C Cold Hot Alcohol, 
refraction aes nie aeida She: 
Boron 
20| Dimethyltriborine (GHs)sBaNeba Sock «|| 208.55] Ol Hg. ccs secon s se cane —48 107 hyd. Bye sire eetete ote. 
triamine (3) 
21| Dimethyltriborine (GHDEBENGH oh 014s) LOS OS] cole Migucs.cecallcie ha veces salen eunaee ode 108 hyd. eM a ll:dind moc enor 
triamine (NV) 
22| Dimethyltriborine (CHs)sBsNsHa....... HOSES DI OOLGIG hrecil/saager wm ny cellemel san ona as 124 hyd, Wiebe lon oonoctoaee 
triamine (N-B) 
23| Diphenylboriec acid (CcHs)2BOH........ 182.03)col. radiating |............|264-67 215-3517 ie Ms s. eth., al., 
(diphenylhydroxy- cr. pet. eth 
borine) 
24| Diphenylboron bromide} (CsHs)2BBr......... 244 O3ieol. vise. ide” |eanes ces eh 25 150-608 d. d, s. bz. 
or cr. 
25| Diphenylboron chloride|(CsHs)2BCl......... 200-48] colitVises HOS. ve namtense linge es. Sakae. 271 d. ds s.bz., pet. eth. 
26| Di-p-tolylboric (CrHz)2BOB(C7Hz)2..| 402.16|wh. powd....|.......:..-. 78 tte .|s. al., eth., bz. 
anhydride 
27| Ethoxyboron dichloride|C2HsOBChk......... L2GiCSlcolaliqs aescclerstnn oc teen ents 77.9 d. Gan” SERRE cies ace 
28) Ethyl boric acid.......|(C2Hs)B(OH)2......| 78.89}wh. cr....... subl. 40 an . |s. 8. s. al., eth 
29| Furanylboric acid (8). .|(CsHs0)B(OH)2.....| 111.89)wh. er....... 110d d. 8. v. 8. eth., al., 
acet.; sl. s. 
bz., tol. 
30| Hexylboric acid (n)....|CeHisB(OH)2....... LSOOO| wheacrsmsasal ce cee 88-90, d. d. sl. s _,|s. eth. 
31| Isobutylboric acid..... CaHsB(OH)2........ 1OMOA Col orewiccuclin ene 106-12, d. d. Se _|s. eth., di- 
chloroethane 
32| Isopropylamineborine. .|(CHs)2>CHNH2BHs..| 72.95)wh. cr....... 0.8297, 62 to baa) sl. s. sl. s. s. al., eth. 
33 | Methoxyboron CHsOBCle eo... call) LL2.7olcol pigs... «. Aas 58.0 d. (; mh Iatacrecere: ns ai 
dichloride 
34| Methoxyboron CHO BBen <jcsc ens < 79.84leol. liq. ..... 1.41735.5; 41.9 86 d. ds) © oo llneiistune Ore 
difluoride 1.354765 
35| Methylboric acid...... CH:B(OH):........| 59:86}wh. pl....... mde d. sl. s. oe s. al., eth. 
36 | Methylborine tri- (CH3)sNBUsGHe...|| °86:97|colikiqss...2 |, en... ones 0.8 177 d. d. s. eth. 
methylammine 
37| Methyldiborane....... BeHsG Higa. ci. cc. ca ANZOleolsevery: llsa fe aetsids Oh do eens — 805: d d. Ge Win exednitereteneyacele: 
unst. gas appr. —20 
38| Methyltriborine CH:BsNsHs.........| 94-53]col. liq. —59 87 hyd. hyd. [ees ee eee e eee 
triamine (B) 
39| Methyltriborine OHESESEN gE eye Ve | sO CO, LLG sess dese is eiciere ots cecne | seca a ee 84 hyd. hyd. free ecesccees 
triamine (NV) 
40| Nitrophenylboric acids, |NO2CsHsB(OH)2....| 166.93}yel. need. or ld. d. sl. s 8. s. al., eth 
0, m, P pr. 
41| Phenylboron dibromide|CsHsBBr.......... DAT UANco larceny. ei) ste aftr cise giat-cte 34 1002 d d. s. bz. 
42| Phenylboron dichloride |CsHsBCh.......... 158.82\col. liq. np [1.1947 7 175 d. d. s. bz. 
1.5385 
43| Sodium tri-a-naphthyl |NazB(CioH7)3....... ASS. 290i pli ers (ourple|ls sca «ccs pel mone ete 4 d. d. s. eth.; sl. s. 
boride in dil. soln.) Igr. 
44| Tetramethoxydiborine .|(CH30)4Bo......... T45576tcol. Vigs... a2 clllvaaes «eens —24 d. 93; 214 d. stra Pea oer er ots: 
45| Tetramethyl- (CHs)sNBHu........| 88-99|wh. er....... OSs ¢"  leeereroee et >150 4820 6140 0.39; 1.04 abs. 
ammoniumborane al. 95% al. 
46| Tetramethyldiborane |B:H2(CHs)s.........| 83.78}col. lig.......}............ —72.5 68.6 d. sete ind eerste Se 
(1,1;2;2) 
47| Tetramethyltriborine |(CHa)4BsNsHe.......| 186.61]col. lig....... Jo... 0. cece fee eee eee 158 hyd. yd oc enceer 
triamine (N-B-B’-B’’) 
48| Thiophenylboric acid(a)|(CsHsS)B(OH)2..... 127.96|col. star- 134 d. BR) ic terete s. eth., al., 
(“thienylboric’”’ acid) formed need. acet., bz., 
CCl 
49| Tribenzylborine....... B(CeHsCHp)s....... 284,.21|prismatic  |............ 47 230% Ae) Nulleaansooas v. 8, al., bz.; 
need. or col. sl. s. eth. 
oily liq. 
50 | Tri-n-butylborine......|/B(CsHo)s........... US2A1G cols mobiles ||Kseseececssse: scsrailfejecsiote Grousreel at 90-19; i. i. v. 8. eth., al. 
liq. 108-11029 
51| Tri-tert-butylborine....|B(CsHs)s.......-.-. 182.16|col. mobile |............ glass at low |71” i. _.|8- eth. 
liq. temp. 
BOAR erebutyleriborinel a |(Oica)sB<Os wee email 2ol7S|Coldlise chasms nact aan | niiei mera tt 15430 hyd. hyd. v. 8. eth. 
trioxane (n-butyl 
boron oxide) 
Se ae eS ee eee COCO 
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Solubility in grams per 100 ml of 








Coles Hets Wi, dares ire westerns 


Crystalline 
INETAG Wormeia Mol. | form, color 
wt. | and index of 
refraction 
Boron 

Tri-tert-butyltriborine |(C4Ho)sBsOs........| 251.78)col. liq. 
trioxane (tert-butyl 
boric oxide) 

Trichloroborine (CHs)eOBCls........| 163.24/col. cr....... 
dimethyletherate 

Trichloroborine tri- (CHs)sNBClh....... 176,26) COlaCra ae 
methylammine 

Tricyclohexylborine B(CeHu)s..........| 260.27|col. interlock- 
(boron tricyclohexyl) ing cr. 

Triethyl borate B(OC2Hs)3..........| 146.00]col. liq., 1.381 
(triethoxyborine) 

Triethylboron (triethyl-|B(C2Hs)s........... 98.00]col. liq....... 
borine) 

Tri-n-hexyltriborine (CeHi13)sB3O3.......: 335.94|col. liq., 
trioxane (hexylboric 1.43232 
oxide) 

Triisoamyl borate (tri- |B(OCsHn)s......... 272.24/liq., 1.421.... 
isoamyloxyborine) 

Triisoamylborine...... B(CsHu)s..........] 224.24}col. mobile 

liq., 
1.4320722.6 

Tri-p-anisylborine..... B(CHs0CeH,)s...... 332.21|}wh. need..... 

Triisobutyl borate (tri- |B(OCsH»)s..........| 230.16/liq., 1.408... 
isobutoxyborine) 

Triisobutylborine...... BC C@iHo) $s cnc cece 182.16|col., mobile 

liq., 

1.41882228 
Trimethoxyboroxine. ..|(BO)3(OCHa)s....... 173.55} col. liq., 

1.3986 

Trimethylammino- (CHs)sNBHs........| 72.94/col. hex., 
borine columns or 

need. 

Trimethyl borate (tri- |B(OCHs:)3.......... 103.92|col. liq. np 
methoxyborine) 1.3610 

Trimethylboron (tri- |B(CHs)s............| 55.92Jcol. gas...... 
methylborine) 

Trimethyldiborane BoHs(CHs)s......... 69.75|col. liq. 
(1,1,2) 

Trimethyltriborine (CHa)sBsNsHs.......| 122.58}col. er. or liq. 
triamine (B) 

Trimethyltriborine (CHs)sBaNaHs.......| 122.58}eol. liq....... 
triamine (V) 

Trimethyltriborine (CHs)sBsNsHa.......| 122.58\col. liq....... 
triamine (V-B-B’) 

Trimethyltriborine tri- |(CH3)sBsO3......... 122.54/col. mobile 
oxane (methylboric liq. 
anhydride) 

Tri-8-naphthyl borate .|B(CiH70)s......... 440.31 

Tri-a-naphthylborine . .|B(CioH7)s.......... 392.31|col. need..... 

Triphenyl borate (CeHsO)sB..........] 280.18}col. or....... 
(triphenoxyborine) 

Triphenylborine (CoHs)sBNHs....... 259.16|col. cr....... 
ammine* 

Triphenylboron....... IB (CeELE Ss cates coe eats 242.13}hex. need... . 

Tripropyl borate BOGE) a5 decnw onl LSSO8iiguae cuss 
(tripropoxyboron) 

Tri-n-propylborine..... B(Giby) sek aeteeh ok 140.08/col., mobile 

liq., 
1.4135222.8 
Tri-sec-propylborine. . .}B(C3H7)3........... 140.08}col., mobile 


liq. 























Sp. gr. or Melting Boiling 
density point, °C point, °C Cold Hot Aopbal, 
water water acids, etc. 
gil leases ealylovegne 20 66—-8° hyd. hyd. s. eth. 
ee ene d. 76 a. d. kee Ae 
DAS TO iil ented onrtnchs pes ace tae eto 8. s. al. 
oleate eng 100 19415 i. cnrmined bai secebh. 
0.874619; — 84.8 117.4, (420) lds) oi hema. cprnds ater eee 
0.86426-5 
0.696128 —92.9 O15 i. i. s. al., eth. 
OSSTG  Weeaea nut 178-824 hyd. hyd. s. org. solv. 
O:8720° , Sle TS. SHG HT WE 8. GS ee oe ere cee 
OG = ills ve cares 11944 i. s. eth. 
oe 128 BA ee cad 4lie i. s. al., eth., bz. 
OLSBs00 ie ea ees are b+ bn ever wares! ere ears Civeventec et: Sat 
0 £: ea Serre Peter 188.8620 re i. s. eth. 
1.216% —30 (flashpt. 37) |......... v. 8. bz., tol., 
CCh 
0.7927 94 172 i, sl. s. s. eth., al., 
bs., NHs 
0.915; —29 68.7, (65) @aiO | | seni s. al., eth 
0.9205%4.3 
1.9108 g/1, |—161.5 —20.2 v. sl. 8. v. s. al., eth 
0,625~100 
Pale dhete steno sree —123 45.5 d. Sai eae Brea 
het Sah 2 31.5 129 hyd. hyd. LYST LER 
Pe Parr roa (ase Gennes © 134 hyd hyd. er se 
Sewn 139 hyd. hyd. JOUER. FR 
—387ve, 79.3755 hyd. hyd. s. eth. 
115 rece Wd? |) Plkexttrociaste s. bz. 
sleeaerioa a tortie 203 d. i. _|sl. s. eth., al.; 
v. 8. bz., 
CCkh, chl., 
C82 
lea. 35 >360 da. _|s. eth., bz. 
./d. 216 a” Goi: _|s. al.; sl. s. bz. 
stv ee LSS 20315 d. d. al.; s. bz. 
vty O;SO7IGMe late, ncn cee VW7BF 0 hei cc ie ec rte 
0.720 ee Nae ce 156, 6020 i. s. eth. 
Pe ee eed aan | 148-54, i. s. eth. 
33-512 


a nn ea es ee ee ee 
* This compound is the prototype of numerous stable complex compounds formed from organic amines and tri-aryl-borines. 
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Crystalline Solubility in grams per 100 ml of 
Name Rormuls Mol. | form, color | Sp. gr. or Melting Boiling 
i ‘ : Ye) a Ya) 
wt. scl density point, °C point, °C Cold Hot RMeokok 
water water acids, etc. 
Boron 
Tri-p-tolylborine...... B(CHsCeHa)s....... 284.21/separate wh. 1175 23312 i, lv. s. bz.; sl. 8. 
cr. eth. 
Tri-p-xylylborine...... B(CHsCesHsCHs)s....| 326.29}col. bushed {147 22112 i. _lv. 8. bz., chl., 
need, CCl; sl. s. 
eth. 
Cadmium 
Dibutyleadmium...... Cd (Cable) scr arcrern: 226.63]oil np 1.5155. |1.305619.5 —48 103.512.5 d. a= es ee 1 
Diethyleadmium...... Cd (Gsbis)a.. eet den ae UVOS2I OW kos arcsec 1.656418.1 Gh 6419 d. d. vy. s. eth 
Diisoamyleadmium....|Cd(CsHu)2.........} 254.69)oil np 1.5039. ]1,221019 =115 191.5 nek oftate dacert eee 
Diisobutyleadmium..../Cd(CsH9)2.......... 226.63] oil np 1.4997. |1.269318 —37 90.520 d. d. . . “seen © 
Dimethyleadmium..... Ca(OH) itcaen Lara Onley e cieue aise 1.9846" edits 105.5758 d. a. ‘Sana ae As 
Dipropyleadmium..... CA(GsEly)a..5 hcg cies 198.58joil np 1.5291.]1.420117.6 =R3 421.5 d. di» 2 » [incl = een 
Calcium 
Dianilinecalcium..... . CWOCNT CABS) Foci oo kl) LES OLE OFA crenensilieoenniowat es Gee I eP | eet EL eae d. i. eth., bz., 
lgr. 
Ethylealcium iodide. ..|C2HsCal............] 196.05)amor. powd..|............ [000.0000 eee Id. sl. s 
Glycocollealeium...... KCHENTT COO) Catecm liseli s lonuc tence miel stench mere linen fete eet | eterna: PRE Sereracivad i w¥el noid racist 
Chromium 
Anilinechromium EENIGSHcOr(CO)sieauh| Se OslGlVOls OPscrgecustiany . eae 173-5 BubLea TOs) tae) es og ee 8. org. solv. 
tricarbonyl 130 HCl 
Anisolechromium CHs0CsHsCr(CO)s. .| 244.17}yel.cr....... 180-92 BB 1.7 O= 80 ollie tvacecchs oval Medias eee [eee a 
tricarbonyl (vac.) 
Benzoic acid chromium|HO2CCeHsCr(CO)s. .| 258.15jor.er....----] ee, 201-2 Ube L5O © Wl Sectels tec oll Biecaacers corctete| (tees Fenelte stan 
tricarbonyl (vac.) 
Benzenechromium CeHeCr(CO)s....... 214.14lyel. monocl. .|,.........../165.5-166.5 |subl. 60-90 |......... s. bz., 8. org. 
tricarbonyl (162-3) solv. 
Bis-cyclopentadienyl- |(CsHs)2Cr.......... LS219}red eri... wae en ee ai O=e subl. 75-90 |d. d. in C&:, 
chromium (vac.) CCla 
Bis-diphenyl chromium |(CeHsCsHs)2CrtI-.. .| 487.33/or. yel....---)............ WHEE: Noocoacdenccs goo J) it s. chl.; i. pet 
iodide (‘‘Tetraphenyl- eth. 
chromium” iodide) 
Chlorobenzene- ClCsHsCr(CO)s..... 248.50 lyel... el ce ee ee 96-8; OLS shaves ce ws ailfetclote die ee! nee eteermtepersss 
chromium tricarbonyl 150-5 d (vac.) 
Cyclopentadienyl- CrbsGr(NO):CHs... 2) WO214 eras ce ccc nas nee oes S3'Oig — 0 eal re ee aslo ance .|s. org. solv. 
chromium 
dinitrosomethyl 
Dimethylanilinechrom- |(CHs)2NCeHsCr(CO)s] 257.21 \cr. FAAGETAGIB cline Ee ON ie ORE El crevaomees s. org. solv. 
ium tricarbonyl 
Diphenylbenzene- CeHsCeHsCr(I) (CeHs)| 410.22/or. yel. pl... .}............ 110-2 s. _|sl. s. et., al., 
chromium iodide (146-8) chl., m-di- 
(“Triphenyl chrom- nitro- 
ium”’ iodide) benzene. 
Mesitylenechromium  |(CHs)sCsHsCr(CO)s .| 256.22|yel. er....... _|177-8 BUDI ee allcctrernerar .|s. org. solv. 
tricarbonyl (165, 170 d)|} 80-100 
Methylbenzoate chro- |CHsOzCCsHsCr(CO)s| 272.18/red cr........ (93-5 BO=00. Vilna neta mazellontstere exctenttes |ltenegce metncestorats 
mium tricarbonyl (vac.) 
Phenolchromium tri- |HOCsHsCr(CO)s....| 230.14]yel..........]........000. LOSE 2A OS BNP RRR AE ler eeichet wa oll oceroieterecenseetel| poectens ee ceeirete 
carbonyl 
Thiophenechromium CaHuSCr(CO)s...... 220F i TOG: Clase ee) [ase ble theel| eiaelstare ee sees SUD. SO—O0! Ul reiatetel thieval| (erences tates s. bz., eth, 
tricarbonyl (vac.) pet. eth. 
Toluenechromium CHsCcsHsCr(CO)s....| 228.17]yel.......... . |82-3 F510) Pyne adh eal Eketcumeradl een es cece topeScoet s. org. solv 
tricarbonyl (80° d.) 
m-Xylenechromium (CHs)2CeHaCr(CO)s3 .| 242.20]yel.......... 104-5 BUTS Ge) Fai le stetetetisesl lecoimne ccneuer tre te cevien opetreters cated 
tricarbonyl 
o-Xylenechromium (CHs)2CeHsCr(CO)s .| 242.20)/yel.......... 88-90 BUDE ee Milena tmrate. a. [tavecezer ote ele setel liehere ibe tettetes emer. 
tricarbonyl 
p-Xylenechromium (CH3)eCeHiCr(CO)s .| 242.20]yel. cr... ....}oecees ses eee 97-8 PTUs) OAC to ak uma Ieee enteral (ocranictaies adicd | rome cin a atc 
tricarbonyl 
Cesium 
Monocesiumacetylide..|CsC2H............. LOTsOAI Gol Orem aieysusis ltetetetots aekhels oe 300 rile (dada MMM racer oro s. NHs3; i. bz. 
Cobalt 
Bis-dimethylglyoxime |HON:C(CHs)C(CHs):NOH.Co Jn aetna fees eeeaes Als sisal. 
cobaltochloride HON :C(CHs)C(CHs) :NOCle 
361.07|It. grn. cr. 
a be ee eee ee SE 
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PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 
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Solubility in grams per 100 ml of 




















Hot 
water 


Alcohol, 
acids, etc. 


pet. eth., 
eth., bz, pyr. 


.|s. bz.; i. al., 


Crystalline 
Natne Worm Mol. form, color Sp. gr. or Melting Bolling 
wt. | and index of density point, °C point, °C Cold 
refraction water 
Cobalt 
Cobalt(ous) hexa- CoCLCsHeNe......|27O:0sultramarimne sleet cis erates eis atlas . [8 
methylenetetramine blue 
Cobalt(ous) hydroxy- |Co(CiHsOs)a.......| 405.23|\ruby red.....|....::-.---a|\0e220-15 | |...0.....0.. 
quinone 
Copper 
Cyclopentadienyl- CsHsCuP(CoHs)s....| 246.80}wh. cr....... {127-8 .|is 
triethylphosphine 
copper 
Diazoamino- GuNa (Gell: scape ee oO. alom.ers.. ash leee a eee d. 270 ji. 
benzene(ous) 
Gallium 
Dimethylzallium amide|Ga(@Hs)2NHe...... al LUSS8ilwh.er....6-)o.casac.cecclecscsncveecs SUDL..6O. VAOs |le.< 011s 8s -<.6 
Dimethylgallium Ga(CHs)oOl Nis. as! 162.27 witeeress ec oil csan oe + 54 .|d. 
chloride monammine 
Dimethylgallium Ga(CHsz)2Cl.2NHs...| 169.30|wh. er.......].......... 1ICMED POT Mcccceeccuors: d. 
chloride diammine 
Methylgallium Ga(CHs)Cl........| 155.66|wh. er....... A ffi em 8 nee areata d. 
dichloride 
Methylgallium (Ga (CHs) ClorN Basen. 172.69) wieeere ices acl cist sercucis.ccatet ee ce Doane .|d. 
dichloride 
monammine 
Methylgallium Ga(CHs)Cl2.5NHs...| 240.81|wh. er....... d. >80 .{d. 
dichloride 
pentammine 
Triethylgallium....... Gal(Cobls) sce totear 156.91}col. liq. .|1.0576%0 —82.3 142.6 d. 
Triethylgallium Gai (Gebls)eiNeds geal Lease hieoke icici oe| sac ae Dee tic he et ig ee d. 
monammine 
Triethylgallium Ga(Colts)s1(Caes)20'=||- 230.03 colvlids.nicesslooeh een cileeed me eeee ae .|d. 
monoetherate 
Trimethylgallium...... Ga(@e)suceecet: 4:83 Colmes |e eee =19 55.7 + 272 Id. 
Trimethylgallium Ga(CHs3)3.NH3...... 131.86|wh. er....... 131 subl. vac. d. 
monammine 
Trimethylgallium Ga(CHs)3.(C2Hs)20. .| 188.95)col. liq. <-—76 99 d. 
monoetherate 
Germanium 
Amyltriphenyl- Ge(CsHu1) (CeHs)3....} 375.05)col. pl. . 42-3 i. i. 
germanium (n) 
Benzyltriphenyl- Ge(CH2CeHs) (CeHs)s | 395.04\col. pl....... .|82.5-3.5 ate 
germanium 
Bis-acetylacetone (CH(CCHsO) a -Gebrs|1430:63\ col micr sare. .s.y<.cae<<(220 0 | WMeswoetecs cauleecneeees 
germanium dibro- 
mide 
Bis-acetylacetone (CH(CCH3:0)2}2>GeCh | 341.72/col. pr... . BAOdi et OF Thies: KOO So daltcwd ouabs © 
germanium dichloride 
Bis(5-oxy-2,8-dithio- ((SCH2CH2)20}pGe...| 354.06]col. cr. ...../.......... 160s h0e9 Mocs. ~c gee weet cs 
octane) germanium 
Bis-propionylacetone |{CHC2(C2Hs) 369.77|wh. cr. powd 128-00) See liss.ct EXD at tadlincle shee since 
germanium dichloride} (CHs)O2),GeCle 
Bis-tribenzyl germany] |[(CeHsCH2)sGe}oS ...| 724.05|col. er....... LDA Me ie aikh i et etree 
sulfide 
Bis-tribiphenylyl ((CeHsCeHa)sGe}oS. . .} 1096.48} col. or....... 258u (MF SOT et EN hr et kee. s 
germany] sulfide 
Bis-trichlorogermanyl |{CH2(GeCls)o........ 310,08 | Collis og csicilcak wei osu vali ee eRe 11018 hyd. 
methane 
Bis-tricyclohexyl- ((CeHi1)sGe}2S2......} 708.24}col. or....... Sere Wik ee ees ty ae ek sf ne 
germanium disulfide 
Bis-triethylgermany] [(CoH5)sGe}oS....... 8O1:62|coloouly lige. cill.cs.na ven aan cl afaeeteh . J48-501s: | | Sayer 
sulfide 
Bis-triphenylgermanyl |((CsHs)sGe}sS....... 639.88]col. cr....... TSS: ay oe Neer racer 
sulfide 
Bis-tritolylgermanyl [(CeHsCHs)aGe]oS ...| 724.05]col. er....... 156-7 
sulfide 





























lgr. 


s. eth., NHs 
s. eth., N H3;i. 
pet. eth. 


.|s. NHs, eth. 


v. 8. bz., pet. 
eth.; sl. 8. 
me. al. 

v. 8s. bz., pet. 
eth., chl.; sl. 
s. iso-propyl 
al.; i. me. al. 

sl. s. h. acetyl 
acet.; i. org. 
soly. 

sl. s. org. solv. 


s. bz., abs. al. 


s. ¢. chl.; i. 
pet. eth. 


.|s. al., me. al., 


bz.; i. alk. 
8. org. solv.; 
i. alk. 
8. org. solv. 


.|8. abs, al. 


8. org. solv.; 
i. alk, 

8. org. solv.; 
i. alk, 

8. org. solv.; 
i. alk. 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 














Crystalline Solubility in grams per 100 ml of 
No. Name Rormle Mol. | form, color Sp. gr. or Melting Boiling 
: : Se : 
wt. | and index of density point, °C point, °C Cold Hot ‘Algohol: 
refraction ; 
water water acids, etc. 
Germanium 
14| Butyltriphenyl- Ge(CaHpe)(CeHs)s....| 361.01}col. need.....J............ 84.5-5.5 it i. v. 8. pet. eth., 
germanium (n) bz., chl., 
eth., sl. s. 
isopropylal., 
i. me. al. 
15| Cyclopentamethylene |(CH2)sGeChk........ DTS COM eg uke ces, cratas|'s ccoratty oer Sal eukye omy orem ste ODE BOS fey ih tency tas sa sell sscasunientheteiale | eet omeeeMemmte tan ce 
germanium dichloride 
16| Diethyleyclopenta- (GbialeGo(Cablnat acid] 20080 COks Mi avsiea.o. il whrererevie ven mrelh Ai teerelene vc 5218. hy TE eh 2) sg SINS ees ie neenotnins ies 
methylenegermanium 
(1,1) 
17| Diethyldiphenyl- Ge(@aHs)s(Cobls)37 vio! 284.93! Col Ng. cic au eats willess ora on see 316 i. i, v. 8. org. solv. 
germanium 
18} Diethyldinylgermanium| (C2Hs)2Ge)CH:CH2)2 | 184.81 np L.4576..4. 1.01937 BOR ee DA BR Heo sacsth stn oll Perastavntatobiteated itera tn berh eceoneiaeretals 
19| Diethylgermanium (CoHs)2>GeBr....... 290.53]col. liq...... <—33 202 d. d. d. liq. NH3; 8 
bromide = org. solv 
20| Diethylgermanium eras FOV Ge w) [pees Paine © ERs 0 1 [A cy) Ken) Fe bo Peter | | ee —39 to —37 |175 d. d. d. lig. NH3; 8. 
chloride org. solv. 
21| Diethylgermanium (Oe GON Eisner aol 0.0 Ol UG eeicreml|lonrcagem ceakot sali ecneistne came ot 100 ee oo ae Bepein nore ass ONO fo omer RO mars mon 
imine 
22| Diethylgermanium (Geble aGelss x peiete|  OOe02| COL, Mises isis <llcaicsicnteas. cg a 2 op 252 d. d. d. liq. NH3; s. 
iodide org. solv. 
23 | Diethylgermanium [(C2oHs)2GeO]z...... 146.7ilstablewh. |.) <<. cia. sxe OA a | {Sa ee epi Sige i. As i. org. solv., 
oxide(a) amor. sol. lig. NHz 
24| Diethylgermanium {(C2Hs)2GeO]s....... A40 MA hanst..col. Miquel, o.c... cs. oc 18 aly i. s. org. solv.; i. 
oxide(8) liq. NH3 
25| Diphenylgermanium.. .|[(CeHs)oGe]s........ OO Te ailiwleeCrsatg crt aroha eee ne 294-5 al ib sl. s. bz., tol., 
chl.; i. pet. 
eth. 
26| Diphenylgermanium (CeHs)2GeBre....... SSGv62 COMM slo «calla vere cansllaaeawn an ade 120.007 hyd. hyd. 8. org. solv. 
dibromide 205-7512 
27| Diphenylgermanium (CeHs)2GeClh....... DOT sell COM aise e GL 9 22313 hyd. hyd. 8. org. solv. 
dichloride 
28| Diphenylgermanium (CeHs)2GeF2........ 264: 80 cols dics. > oz 2el|eeter. a eet Retell Ae 1009-007 hyd. hyd. s. org. solv. 
difluoride 
29 Diphenyl-sec-propyl- (Gebls)s (Cs) GeBr..,| S49:80leols TGs... <1. cuailicccccians oye. u.3, «acta oteunehaensewarensmt< D1 BOIS eg Ml eee eshte ore eran | Ee eee 
germanium bromide 
30| Di-p-tolylgermanium (GHseGsbiz)sGeBre. cat) 414/68 [evel ilies. e:|lecc.ceeeteravaersfy cil ercicue oanabarenset 230-3313 hyd. hyd. s. org. solv. 
dibromide 
31) Di-p-tolylphenyl- (CH3CeH4)2(CeHs)GeBr Coleg jane rel Aten eres THOT ~~ Wis acavepdeeSaacen ssl ce bro til eee acitets sl Ciena seers 
germanium bromide 411.87 
32| Di-triphenylgermanyl |[(CsHs)sGe]2CH2.... . G2 So ltescol.spiester lence ennitnse 132-33 lie ods = ol ll aerate terres vy. 8. bz., eth., 
methane pet. eth., 
chl.; i. liq. 
NHz, al. 
33 | Ethyl-tris-p-biphenyly]-|Ge(C2Hs) (CeHsCeHs)3| 561.27|\col. cr.......J.... 0. eee (CY oe as eet enter) eae mee Mm menS Chemie es Gein oye, a 
germanium 
34| Ethylgermanium oxide.|(C2HsGeO)20....... 251.30|)wh. powd. >300 d. 8. Ss. 8. HC pala. 
pet. eth. 
35| Ethylgermanium tri- |C2HsGeBrs......... 341.38]col. liq.. <—33 200768 d. d. d. liq. NH3; s. 
bromide bromide bz., eth. 
36 | Ethylgermanium Cre GeOl een el S208 Olllcolllignarosoal wnat stron <—33 144762 d. d. d. liq. NH3; s. 
trichloride bz., eth. 
37| Ethylgermanium Gok gels core cecs ccs ate 158165) Colm G cyte nisartien cele —16.5 to 112750 d. d. d. liq. NHs3; s. 
trifluoride —15.5 bz., eth. 
38 | Ethylgermanium GeAiGelans ance AS er Oa Ve lailtde creel aacaians cial ae —2.5 to 281755 d. d. d. liq. NHs3; s. 
triiodide —1.5 d. >350 bz., eth. 
39| Ethylphenyldi-p-tolyl- |Ge(C2Hs) (CsHs) SOleO3d|\wHekerad aorta | careers coat in ee Ue eens 4) Ge Stara locodomoen o (Savion 650.4 
germanium (CegHsC Ha)2 
40 | Ethyl-sec-propyl- Ge(C2Hs) (C3H7) (CeHs)2 TR cy sess cderse| sicravartrsrseore he D7 5SOO) so Mal Sicvarcvecerseer® cus felllenke one ttia stall siekelere ueeen peed | iar haath feaziey 
diphenylgermanium 298.95 
41] Ethyltribenzyl- Ge(C2Hs) (CH2CeHs)3 | 375.05}col. cr....... BO=Ci ee a) Be llenouientecre copia outieats .|s. meth. al. 
germanium 
42| Ethyltriphenyl- Ge(@2Hs)(Csbs)s.. 2.) 802-90 COLL SIG sa rejayatallie nis sues) spr sua 78.0-.5 ales i. s. eth., pet. 
germanium eth., bz., 
chl., acet.; i. 
meth. al. 
43| Hexabenzyldigermane .|((CsHsCHz)sGele.... . 691.98)col. cr....... Le ee a eer ae ear wary] (tarmac ir rart ecar iokc LotRO s. glac. acet. a. 





























PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


























Alcohol, 
acids, etc. 


s. bz., eth. 
sl 8... bz, Ds 


v. 8. bz., eth., 
acet., chl., 
pet. eth.;i.c. 
meth. al., liq. 
NHs3 

s. h. bz.; b. 
chl. 


d. liq. NH3; s. 
org. soly. 

d. liq. NH3; s. 
org. solv. 

d. liq. NHs3; s. 
glac. acet.a.; 
org. solv. 

s. org. soly. 


v. 8. chi, bz., 
pet. eth.; sl. 
s. isopropyl 
al.; i. meth. 
al., liq. NHs 


.|s. bz., abs. al. 


s. ethyl ace- 


_|sl. s. al., glac. 


acet. a.; 8. 
pet. eth., 
eth., acet.; v. 
s. chl., bz. 


.|8. abs. al. 


s. bz. 


.|s. abs. al. 


./v. 8. chl., bz.; 


s. pet. eth., 
eth.; sl. s. 
acet. al., 
glac. acet. a. 


.|s. abs, al., 


pet. eth. 


s. abs. al., 


Crystalline Solubility in grams per 100 ml of 
a NaS Teall Mol. form, color Sp. gr. or 8 cil eos 
wt. | and index of density point, °C point, °C Cold Hot 
refraction water water 
Germanium 
44| Hexaethyldigermane.. .|{(C2Hs)sGe]2........ SLO SS cols Lich crise eaten we <—60 265758 i. i; 
45| Hexaphenyldigermane .|((CsHs)sGel2........ 607.82|wh. cr....... 340 mite i. 
46| Hexaphenyldigermane |((CeHs)sGele.3CeHe ..| 842.16)col. cr....... d. —CeHe atte 
tribenzene 
47 | Hexa-p-tolyldigermane. |[(CHsCeHa)sGe]2.... .| 691.98}col. er....... Pied ae a4 5 Germaine |) || eee eee sapien | (pacman dy ben sh 
48| Hexavinylgermanium. .|(CH2:CH)sGe...... BOT 4Alriside Do 7ae el Letina 550-85 
49] Methyltriphenyl- Ge(CHs)(CeHs)s..... 318.95|trans. col. cr..|..... VOD 1.08 © Uileae cues i. 2 
germanium 
50} Octaphenyltrigermane .|(CseHs)sGes.........| 834.62|wh. cr.......|............ 247-8 Alte iL 
51] Phenylethyl-sec-propyl- | (CsHs) (C2Hs) [CH (CHy)2] Ol OU SOD te Aloe dins ete Ale eee 1S0-pie es 
germanium bromide | GeBr 301.76} act., d. & lL. 
forms 
52| Phenylgermanium CcoEkGebBrs.. 0.0 ce «a Bi ey: Wert Flt Fe Berrasiarcic | ines Seeamerime se {ieee Een 3 § 120-212 hyd. hyd. 
tribromide 
53 | Phenylgermanium @eHeGeClsraccc.c. il) LOCOGICOl ade eeet tetas ore loeatree ees 105-613 hyd. hyd. 
trichloride 
54| Phenylgermanium CesGelenecier ss. 4c) OS0:Aiwhasol., decay. 44....-.- .-1po-6 hyd. hyd‘ 
triiodide by light 
55| Phenyltri-p-tolyl- Ge(CeHs) (CeHiCHa)3 | 423.10|wh. pr.......]............ 191 ATE i. 
germanium 
56 | Propyltriphenyl- Ge(CsH7)(CeHs)s....| 347.00|col. need.....|]............/86.0-.5 li. io 
germanium (7) 
57| Tetra-i-amylgermanium|Ge(CsHu1)4......... 357.16|col. oily liq., |0.91475  |..........-. 163-45 (tel BISHECRe «..4 
1.457175 
58| Tetra-n-amylthio- Ge[S(CH2)sCHals....| 485.42] col. liq., MOGOT SMe eee ee BOHIS se oN cos eae 
germanium 1.53362 
59| Tetraanhydro- [Ge(CeHs)20}k....... 971.20|monocl, pr. &|......... BEY Mil eceatenn. oem eke arel heen 
tetrakisdipheny]l- cubes 
germanediol (cyclo) 
60| Tetrabenzylgermanium |Ge(CH2CsHs)4......| 437.13/)col. sol....... UAC EB aye 2) ee ee ee es 
61 | Tetra-p-biphenylyl- Ge(CeHsCoHs)4......| 685.41] wh. need...../......:..... 270-2 ks Mh 
germanium 
62| Tetra-p-bromophenyl- |Ge(SCsHiBr)s.......| 824.88\col. er....... WE96D=.8 "Fl siectteas ce bil woo alee eee 
thiogermanium 
63 | Tetra-n-butyl- Ge (Cis) dasa ete SOUSOG)COlmOsLy Lice walllerdtetn ciearetonaeael eeaeraemeercens ae L7S-SORT ee ane ee 
germanium 
64| Tetra-p-tert-butyl- GelSCseiC(CHa)siialn7Bd.0l col tevrage «ailvucdiuss.. + eiLbb=e )°  Wleccanee see cele aan ee 
pheny]thioger- 
manium 
65| Tetra-n-butylthio- Ge[S(CHz)sCHakk....| 429.31 }liq., 1.54392./1.1072% |............ 222.585) PCS) Ree 
germanium 
66| Tetra-sec-butylthio-  |Ge{SCH(CHs)(CoHs)}s 429.31 }liq., 1.54972 .|1.11198 |... S00;51 0 © Ne ee bee ee 
germanium 
67 | Tetra-tert-butylthio- Ge[SC(CHs)sl4......| 429.31]|tetrag. 172-73 SUD Z0M Maly ceo 
germanium columns 
68| Tetracetylthio- Ge[SCH2(CHe)14CHs]4/1102.61]wh. er... 2... Sekt) aouierp OGL 9 BAe unc neem eam ec eee 
germanium 
69| Tetracyclohexylthio- |Ge(SCsHu)s........ 533.46|2 cr. mod. a@ |a1.27015 84 alte 
germanium (stab.) 
tetrag 
(metastab.) |61.25915 ot ila MM, | 4) EESTI SS ek nnn IS Alecia. ate 4 
monocl. 























pet. eth. 


ree See ee EOS Ley Se eee ee ee ee a ee 
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74 


75 
76 


77 


78 


79 


80 


85 


86 


87 


88 


89 
90 


91 


92 


93 


94 


95 









































Crystalline Solubility in grams per 100 ml of 
Name Hormula Mol. | form, color Sp. gr. or Melting Boiling 
j 7 G °, SJ on 
wt. lie etc density point, °C point, °C Cold Hot Alcohol, 
water water acids, etc. 
Germanium 
Tetraethoxyl- Ge(O@sbs)ay sax. QEZSS COMB UG, yim 3 |lewate ans mel —81 185 —Tad whl |G Mut div o, Meremain anomeat econo tictsb op aie 
germanium 
(tetraethyl 
germanate) 
Tetraethylgermanium. .|Ge(C2Hs)4.......... 188.84!col. oil, 1.1989 —90 162.5-3.0 d. ro s. bz., eth., 
1.443175; 0. 99134's HCl 
1.5549; 
1.43930 
Tetraethylthio- Ge(SC2Hs)4......... 317.09}liq., 1.5886% .|1.2547% = |... 1G4:5=6:08) |Ihose scone lence eterres 8. bz. 
germanium 
Tetra-iso-butylthio-  |Ge[SCH»CH(CHs)2.| 429.31 |liq., 1.5381 .|1.0984 = |... 199-2008 |......... |g. al. 
germanium 
Tetraisopropylthio- Ge[SCH(CHa)o]a.... . 373.20]liq., 1.5535 . |1.1478% 15 162-644 coh lettin a .|s. abs. al. 
germanium 
Tetramethylgermanium Ge(CHs)s...........}| 132.73}col. liq...... .|1.006° —88 ABA. GU Syciellictioeeys ne ic|| sce ore aga s. al., eth., bz. 
Tetramethylthio- Cer tel GSC eens & 260.90)liq., 1.637925 .|1.4364% —3 VSB—408 [les ears 2 aval cece ipo s. al., bz. 
germanium 
Tetraphenoxy- ReeCONGR ETE a eee rs | PAO ON COLON a acini stall erarsetvalais ces vrll| Repco ect ae ae QNO=2O08e Nh cal a eee . |s. bz. 
germanium 
Tetraphenylgermanium |Ge(CsHs)4.......... BSLOZ Geers, COlegi. ila tetas cee 235.7 >400 i. i. s. chl., bz., 
tol.:.sl. a 
eth., acet., 
lgr. 
Tetra(2-phenylethyl)- |Ge(CsHsC2Hs)s......| 493.23}col. er....... a(t sy (| Beare era tecree || Src ones .|s. eth., al. 
germanium 
Tetraphenylthio- Ge(SCeHs)4......... 509.27|col., rhomb. SIMOUSS AE evcuneneccdteaeal beens exons .|s. bz., abs. al., 
germanium er., 1.7348, meth. al. 
1.782 (H 
green) 
Tetra-n-propyl- Ge(CsHz)s.......... 244.95|col. mob. liq.,|0.953939 = COTA en PR Ie itr sails raaee oo 20 hi 
germanium 1.451175 
Tetrapropylthio- Ge(SC3H7)4......... 373.20|liq., 1.56127 .|1.1662% |............ 191-905 lee eee ls. abs. al. 
germanium 
Tetra-N-pyrryl- Ge(CiHuN)4. 2. 2. es SOOLOAI Gan VOL CEare seal rc cit eeaper seals 202s lesa lester .|s. pet. eth., 
germanium chl. 
Tetra-a-thienyl- Ge(CiBs8)s... 6 es 405.12|wh. need., 149-50 aks ne s. bz., tol., 
germanium doubly acet., chl., 
refract. CCh; sl. s. 
al., meth. al.; 
i. pet. eth. 
Tetra-o-tolylgermanium|Ge(CseHiCHs)4...... AS Lol Wh PhOxs CPi |asasieraes «veel L Coco ie te s. CCh, bz., 
xylene; sl. s. 
h. al.; i. pet. 
eth., al. 
Tetra-m-tolyl- Ge(CeHsCHs)4......| 437.13]}wh. need..... CAGE) Bee crcnseea okers Le ils 8. bz, tol., 
germanium CC; sl. s. 
meth. al. 
Tetra-p-tolyl- Ge(CsHsCHa)s...... 437.13) wh. rhbdr. MOOT eee oe Wewtiitcecute sue i. i s. bz. 
germanium tab. 
Tetra-p-tolylthio- Ge(SCsHsCHa)s..... 565.38|col., rhomb. COST PGI. iia cistern teencarrmernte .|8. bz., abs. al. 
germanium er., 1.726, 
Leva, (EL 
green) 
Tetravinylgermanium. .|(CH2:CH).Ge....... ICCA LG Ooacel eGR | be kiweasuras 5 7 eadabe Ramen PRE const od facinindt aac 
Tolylgermanium (CH3@;Eu)GeBrs,. 1. 403.45|colSliqy. ) Eade. one oe 155263 Cae | | atcha heat hyd. hyd. d. liq. NH; s. 
tribromide(p) org. solv. 
Tolylgermanium (CH3C6H4)GeCls. ...| 270.08]col. lig....... PE RRR er etal tee Seer 115-612 hyd. hyd. d. liq. NH3; s. 
trichloride(p) org. solv. 
Tolylgermanium (CH3CsHa)Gels..... 544.44lcol. er., sensit.|............|72 hyd. hyd. d. liq. NH3; s. 
triiodide(p) to light org. solv. 
Trianhydrotetrakis- [HO-Ge(CeHs)2-O- GSO 23 EEE 2 isi os sell movers s fans We TAG SAMI Bins ako es .|s. eth. acetate 
diphenylgermanediol | Ge(CesHs)2]20 

Tribenzylgermanium (CsHs@>)sGeBr.. . ...|| 425.00)colj er... 2.0 loenees sve ee TAB VW itecccepveve ow nevasles|fowssorievecir-estove| le oven vey eeteue pay |faxeloeray sxe fo teu eeer= 
bromide 

Tribenzylgermanium (@sHs@Hs)sGeCl. ci) oSL.44)colncrinns.. | qcse oes aac TER bl eeencdev tec ances] Rec cetonle chow aved| epotovertite ceteris PereaeNuavsxenene Tere: 
chloride 
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Crystalline Solubility in grams per 100 ml of 
Naitie ormula Mol. form, color Sp. gr. or Drees Bone 
wt. | and index of density point, °C point, °C Cold Big Alcohol, 
refraction water water acids, etc. 
Germanium 
Tribenzylgermanium (CeHsCH2)sGeF..... 364.99/col. need OG EO Ey ie ASI AER oe | ever ca teeters | eee 
fluoride 
Tribenzylgermanium (CeHsCHz2)3Gel..... 472.90!col. cr....... TAT Wisssteveterzusreve cecratffeve.cc. 28 eyo cle tebocs/a <slesssiotes| Pee RP e aae 
iodide 
Tribenzylgermanium = |[{(CsHsCH2z)sGe]2.O. ..] 707.99]............Jecce. eee eee TBSP PO RPE Bc) Catoosa Mae Re toe te s. pet. eth. 
oxide 
Tri-p-biphenylyl- (CobisCokla)sGebres.s| (Ole. U2iwhwers. les eclcaeee oe eens AD so! ee Bilyac’s ceed evans eles eee ee 8. bz. 
germanium bromide 
Tri-tert-butylthio- Ge[SC(CHa)asCl... 2 || S75.58icol. ler... .. a |see wee nn eos 66-7 Bs coy tae | (Rear s. al., org. 
germanium chloride soly 
Tri-n-butylvinyl- (n-CuHs)sGe(CH:CH2) Coup ey aii tie 108) 7 a OP OS A008 Whe cnt: ool eet ed eee 
germanium 270.99 
Tricyclohexyl- (CeHu)sGeBr....... 401.96|col. cr....... 110 hyd. hyd. s. al. 
germanium bromide 
Tricyclohexyl- (CsHi)sGeCl.. 22. 2%.) 357.5itleolver.....-. 102 hyd. hyd. s. meth. al. 
germanium chloride : 
Tricyclohexyl- (Coban) Geb sa. 241 0b colsmeed on ceilonse cues aoe 92 |hyd. hyd. s. meth. al. 
germanium fluoride 
Tricyclohexyl- (CeHis)sGeOH......| 339.06)............ V7627*  . ildvuth oa sekecelftecrs orem aed ae eee s. al., bz., pet. 
germanium hydroxide eth. 
Tricyclohexyl- (CeHu)sGel......... 448,96|col. cr....... 99-100 hyd. hyd. s. meth. al. 
germanium iodide 
Triethylgermanium (CoHs)sGeBr........ 239:60)\coluliqua. -aelnesees ane der —33 |190.9 hyd. hyd. 8. bz., eth., 
bromide chl., CCls 
Triethylgermanium —|(C»Hs)sGeCl........ 195.23] col. liq. <—50 1175.9 hyd. hyd s. bz., eth., 
chloride | | cehl., CCla 
Triethylgermanium (CrHiy)sGeke-n... tae) U7S827al colelicnadcsed!tic aac ees cae 149.0751 lhyd. lhyd s. bz., eth., 
fluoride chl., CCla 
Triethylgermanium (CsHR Geb a il) LOOMS cobras o.tackel|l: erence use Ants eect }124,4751 i. re s. bz., eth. 1: 
hydride liq. NH3 
Triethylgermanium- {(CoHs)sGel2NH..... 334.57 colealichne senvatel ae eteiccont axel ree ee ae 1000.1 hyd. hyd. s. bz., eth., 
imine CCla, chl.; i. 
liq. NHs 
Triethylgermanium- (C2Hs)sGel......... 286:68) col uC yer ee) denen cee <—50 |212.3 jhyd. hyd. s. bz., eth., 
iodide chl., CCl; i. 
liq. NHs 
Triethylgermanium ((C2Hs)sGe}xO....... 335.55) col. liq.. <—650 253.9 i. i. s. CoHsNHg, 
oxide bz., eth. org. 
soly.; i. liq. 
NHs 
Triethylphenyl- Ge(Gobs)s(Cakts): . cal coOrsS| Coles. ale<lincemroiee eantaellte amine anae 116-718 ji. .|8. org. solv. 
germanium 
Triethyl-p-tolyl- Ge(C:Hs)sCHsCeHs. .} 250.91]col. liq.......|.......00.ccfeceee see +++ + [125-622 li. .|8. org. solv. 
germanium 
Triethyl-2,2,2,-tri- (C2Hs)sGeGe(CoeHs)s.| 463.69/rhomb. er....}.... . |89.5-90.5 ai .[v.- 8. bzs, chl.s 
phenyldigermane- s. pet. eth., 
(1,1,1) al.; sl. s. 
meth. al. 
Triethylvinyl- (C2Hs)sGe(CH:CH2).| 186.82|np 1.4501....]1.0048% |..........., CLE ee eas oe Goede Coen Reenter ee 
germanium 
Trimethylgermanium /|Ge(CHs)sBr........ 197.60}col. oily liq., 1.54435 —25 113.7 d. d. 8. org. solv. 
bromide 1.4705 
Trimethylphenyl- Ge (CEs) 3 (Calls) gene |) LO4eS0GOle dich acca ewiate © clutictieerecmun ate 182-3 i. . |S. org. soly. 
germanium 
Trimethylstannyl-tri- |(CHs)aSnGe(Co6Hs)s..| 467.71/wh. er......./........000. 88 ait .|8. pet. eth., 
phenylgermanium CCla, chl., 
bz.; sl. s. al.; 
i. liq. NHs 
Triphenylanisyl- Ge(CeHs)3(CHsO0CoHa) WH SIA so. 5 «leaner i ac RR Do A A [rk ery s. al., glac. 
germanium 411.04 acet. a. 
Triphenyldimethyl- Ge(CeHs)sCeHaN (CHs)2 wh. need 14041 © | ||. ak eeteRte iP sl ARIE I. c. oi Reel Reape eee 
aminophenyl- 424.09 
germanium 
Sone crates (CeHs)sGeNH2...... SUOOS| why pptins sk rllceeae ewes cen d. —NHs wld. d. i. liq. NH; 
amide 
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Crystalline Solubility in grams per 100 ml of 
Name Porn Mol. | form, color Sp. gr. or Melting Boiling 
wt, | and index of density point, °C point, °C Cold Hot ‘Mloskal, 
refraction 5 
water water acids, etc. 
Germanium 
Triphenylgermanium (CsHs)sGeBr........| 383.82/hex. col _|138.7 i, hyd, s. bz., chl.; sl. 
bromide s. Igr. 
Triphenylgermanium | (CsHs)sGeCl........ BEYER ah as isa east nn enanian 117-8 28512 i. hyd. 8. bz., eth. 
chloride. 
Triphenylgermanium  |(CsHs)sGeF.........| 322.91|/wh. cr.......]..........0. 76.6 nite hyd. v. 8. bz., eth., 
fluoride Igr.,.chl.+ 1. 
liq. NHa 
Triphenylgermanium (CsHs)sGeH........ 804. O3iwh.. er. (two) |, 6 6% «san a, 47; B, 27 oi. ie v. 8. bz., tol., 
hydride forms) eth., chl., 
CCl; sl. s. 
liq. NH 
Triphenylgermanium |(CsHs)sGeOH....... 320.92|wh. cr....... _|134.2 lie te s. bz., chl.; sl. 
hydroxide s. lgr. 
Triphenylgermanium |(CsHs)sGel......... 430.81|wh. cr....... 157 ..|hyd. hyd. s. bz., eth. 
iodide 
Triphenylgermanium  |({(CsHs)sGe)O....... 623.82\col. pl....... 183-4 nike ib s. bz., lgr., 
oxide eth. 
Triphenylgermanium- |Ge(CsHs)sNa.......| 326.90/It. yel.......)............ v. high .|d. d. v. 8. liq. NH; 
sodium sl. s. eth., bz. 
Triphenylgermanium- |Ge(CsHs)sONa...... 342.90] wh. sld high .|d. d. i. liq. NHs 
sodiumoxide 
Triphenylgermanium- |Ge(CsHs)sNa.3NHs..| 377.99]yel. sld.....-J).0..00..00., d. .|d. d. v. s. liq. NHa 
sodiumtriammine 
Triphenyl-m-tolyl Ge(CeHs)3(CeHsCHs) | 395.04/wh. amiso- |...,........ 136.5-8.5 aire i. s. bz., h. pet. 
germanium tropic need. eth.;i. meth. 
al. 
Tripheny]-p-tolyl Ge(CeHs)s(CeHsCHa) | 395.04/wh. sld...... LSA WAP Mle dace ctrl eece eee .|s. org. soly. 
germanium 
Tri-o-tolylgermanium |(CHsCeH,)sGeBr....| 425.90|col. oil, (blue }............J........005. QO5=10! ook GRsatallntotsscoeneea emespe eae 
bromide fluores.) 
Tri-m-tolylgermanium |(CHsCsHs)sGeBr....| 425.90|wh. need., 78.0-.9 Q20= 3h 8 Olina. dee boekase eee s. CCh, bz., 
bromide anisotropic eth. 
Tri-p-tolylgermanium |(CHsCsHs)sGeBr....| 425.90/col. cr......-).0... 0.0008, iS: an as inet heer meee Sean aR Rree .}/s. pet. eth. 
bromide 
Tri-o-tolylgermanium |(CHsCsH«)sGeCl....| 381.44]col. ofl...) fee eee OUGHQ20 7 Nh aces vce Ppeeeemepeaeeel | ete Os enc oe 
chloride 
Tri-m-tolylgermanium |(CHsCsH)sGeCl....| 381.44/sm. silky 84-5 21 EAT lie eee: .|s. pet. eth., 
chloride need.; opt. bz.; i. c. 
act. meth. al. 
Tri-p-tolylgermanium |(CHsCsHs)sGeCl....| 381.44)wh. cr.......J............ LDS ae Ea ras ccscog Seats S| eee eRe | Oia eS s. pet. eth. 
chloride 
Tri-o-tolylgermanium |(CHsCseH«)sGeOH. ..| 363.00jamor. powd..|............J........005. QUQ=AU Whar dines all depeetorran username 
hydroxide 
Tri-m-tolylgermanium |[{(CHsCeHs)sGe]O. ..| 707.98}wh. er.....--|............ 125.0-.2 alts i, s. al., bz., pet. 
oxide eth. 
Tri-p-tolylgermanium |[(CHsCseHs)sGe],0. ..| 707.98)wh. pr. aniso-|,........... 148-50 ais i, s.h.lgr.,c.bz.; 
oxide tropic sl. s. eth., al., 
meth. al. 
Tri-m-tolyl-p-tolyl- Ge(CsHsCHs)3(CeHsC Hs) Rap SL Clarco.-ccccsll arenes ae 98;5= 100: bit dilaia eat eae taka ese cise .{s. meth. al. 
germanium 437.13 
Tri-p-tolyl-o-tolyl- Ge(CsHsCHs)3(CeHsC Ha) WihspePoen. eine Bip Kay: Sc em Uhl RePRTPR SIE Ices |aaemrach tares| [arte oro: sl cic, ceca ui 
germanium 437.13 
Tri-triphenylgerma- [(CeHs)sGe]sN.......| 925.74|col. need.....]............|163-4 hyd. hyd, s. lgr., eth., 
nium nitride bz. 
Tris-acetylacetone- (Gr O2)-GelCuBrara| (67 SslO etc DIKS Crs SyeecceeeresLOOe | ear daiurats solllsmneee oa aha emt ter oe i. chl, 
germanium 
cupribromide 
Tris-acetylacetone- [(CsH702)sGe]CuBre .| 593.28jcol. rect. pr..|............ 16526 ss waleversacteyotatyeleoe sp adibentaee .{s. chl. 
germanium 
cuprobromide 
Tris-acetylacetone- [(CsH7O2)sGe]CuCh’ «| 504-:37 col. prow... 2. |... teen. ae TAIHB fossa neal ee dees weifeeieearee nee s. chl. 
germanium 
cuprochloride 
Tris-acetylacetone- [(CsH7O2)sGe]CuzBra.| 736.73]col. pr......-|oeecee cece e [195d fas ee eee eee epee cele eee es s. h. acet. 
germanium acet.; i. chl. 
dicuprobromide 
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Alcohol, 
acids, etc. 


./8. eth, 


.|s. bz., acet., 


pet. eth.; sl. 
s. meth. alc.; 
alc. 


sl. s. iso- 
octane; s. 
H2SOu, HCl 


s. eth. al.; sl. 
s. n-heptane 


.|s. eth., al. 


sl. s. meth. al. 


s. al. 


.|s. eth.; i. 


lgr. 


s. cold H2SO« 


sl. s. meth. al. 
ligr. 


. |S. eth. 


sl.'s. chl. 


s. chl. 


Crystalline Solubility in grams per 100 ml of 
Nanié Womnanie Mol. form, color Sp. gr. or tee: \ Bou, 
wt. | and index of density point, °C point, °C Cold Hot 
refraction water water 
Gold 
Aminopyridinotri- H:NCsH«NAubBrs.., | S530.8UbUK. pr... secs c|eecccceees ss 4 160d. . (8. 
bromogold 
a-Auromercapto- CsHsAuNOS........| 363.19|/gray-yel. . |238-241 pte 
acetanilide powd, 
Diethylgold bromide... |{(C2Hs)2AuBr}z...... 670.00) col. need... cil. chum. ee (DS; SUbL vac: de. 70, CXpl- ilps ttia ..1-del Reaeme eras 
Ethylenediaminodi- (CH2N He)2Au(C4Hs)2Br col-imeed sina sek-ccl. ssf LOD Gs Shae tiene ee 
butylgold bromide 451.21 
Ethylenediaminodi- (CH2N H2)2Au(C3H7)2Br COLNOL ery eleven ee a ee Olas do! d. 190 
propylgold bromide 423.15 
Pyridinotribromogold. .|CsHsNAuBrs........| 515.80|red need.....|............/150 d. “gs 0 gh Maleekihecercse 
Quinolinotribromogold .|CsH,7NBriAu......2.| 565.86|deep red lust.|....0......-.ld. 2200 | |2£0..)958..cclen- selec eclecne sees 
pr. 
Indium 
Trimethylindium ...... Tni(@Es)eeacracten ces 159.93/col. cr....... 1.56816 89.0—.8 subl. d. 
Iridium 
Cyclopenta- (CsHs)Ir(CsHe)...... 323.40lyel. cr....... .|130-132 sable Y=) Waraeedyeess 
dienyliridium 
cyclopentadiene 
Tron 
(Acetyleyclo- (CsHsCOCHs) FeCsHs| 228.08|Ing. or. (red) |............ 85-6 Sh 7: ee alee ee 
pentadienyl) cyclo- need, 
pentadieny] iron 
(Monoacetyl- 
ferrocene) 
Di(4-aminobutyl)- (CsH4(CH2)4N He}2Fe.| 328.28]or. er 117 a o| Re ORS iene SEN RO ae 
cyclopentadienyl] iron 
(Aminocyclopenta- (CsH4N H2)FeCsHs...} 201.05)yel. cr....... Gis Rs Py secs nec acidic one 
dienyl) cyclo- 
pentadienyliron 
(Aminoferrocene) 
Mono(p-anisyliso- Fe(CO)4(NCCesHs0OC Hs) yel. pr. need. . (80-20 By onc a clipoe eee 
nitrile)tetra- 301.04 
earbonyliron 
Azulene-di-iron CioHsFe2(CO)s...... S7OG2isld.. acssw eer NTOOGS. SP aa saeeira eerie 
pentacarbonyl 
(Benzoyleyclopenta- | (CesHsCOCsH4) FeCsHs red need..... «(ni LOSE—1O8.3) Il eons anys: a ors ain fa ieie cn Bel ae ce ee 
dienyl) cyclopenta- 290.15 (108-9) 
dienyliron (Benzoyl 
ferrocene) 
(Benzylceyclopenta- (CeHsCH2CsH4) FeCsHs yelo or... .... ACS: oR Acura mee eeteae) Werks See den. So 
dienyl) cyclopenta- 276.16 
dienyliron. (Phenyl- 73.4 
ferrocenylmethane) 
Benzylcyclopenta- CeHsCH2CsHiFe(CO),Br MOU OL) cb ecaraverel tari eee Pee S2r) Lae Theis Tetel ebln RPA ck 
dienyliron dicarbonyl 347.00 
bromide 
Bicycloheptadieneiron |C;HsFe(CO)s.......| 232.02/or.-red liq. |...........-]ec.00-000e GODR eases sell earns Sere 
tricarbonyl. (Bicyclo- (yel. liq.) 
(2:2:1] hepta-2:5- 
dieneiron tricarbony]) 
Butadieneiron CaHoFe(CO)s....... EOS; O7 [Da VOl.ocusieh okrareremin LOU © oP uilecatva 2 aecceeeal eee i Renee, aaa 
tricarbonyl 
(Carboxyazidecyclo- (CsHaCON3) Fe(Cy Hs) OF ones oternteMteneaen tee CaO eee |. eet ae ek al ea or 
pentadieny])cyclo- 255.06 
pentadienyliron 
(Carboxyeyclopenta- (Cs 02H) Re@sHx..:| 280/05/rdsh, br. néed.|\..4:... 0. | SB-RSOlNe |. |ec Ree NCineRe| ieee 02 eee ene 
dienyl!) cyclopenta- (208.5 d.) 
dienyliron (Ferrocene (219-225) 
monocarboxylic acid) 
(Carboxylamidecyclo- |(CsHsiCONHz)FeCsHs| 229.06/er.........../oceecceeecee LOST ON. 1) iliavieretrecavatersseveute sesien dere orce tent ener 
pentadienyl) cyclo- 
pentadienyliron 
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Crystalline Solubility in grams per 100 ml of 
Name omnis Mol. | form, color Sp. er. or Melting Boiling 
j Hy Hy °, < fo} 
wt. or ena density point, °C point, °C Cold Hot Alcohol, 
water water acids, etc. 
Tron 

Di(3-Carboxypro- [CsHsCO(CH2)2CO2H}2Fe Oenoe ss eee = toy eats OA ie ae Eee ag ee EC. katy en 2 lira che ene 
pionyl)cyclopenta- 386.19 
dienylron 

Chloromercuriferrocene |(CsHsHgCl) FeCsHs..| 421.07|golden-yel. MUGS =40 = alta IEC Eliade ys, tao tll Ree ROP Rie tre rh oa 

leaf. (194-6) 

(p-Chlorophenyleyclo- |(ClCsHaCsH4) FeCsHs| 296.58}yel. cr... .... eT eras: sions. cecal es vrei cailos eS AREA Ra a ee ee s. al., H2SO«; 
pentadienyl) cyclo- sl. s. ac. a 
pentadienyliron 

(Cyanocyclopenta- (CeEUGN) DeCelisy cle eeOOl ewe cas nernalllecgeacancdeac TRO tcls am Oil verescreect reece crac (aor ele cerca .|8. CH2Cly; sl.. 
dienyl) cyclopenta- (103-4) s. n-heptane 
dienyliron. 

(Ferrocenyl cyanide) 

Di[(3-Cyanopropiony]) -|[CsHsCO (CH2)2CN]2Fe OLE GE se eerie eases creer 1” a Bh LR ge ener Ae A . sl. s. tol, al. 
cyclopentadienylliron 348.19 

Cycloheptatrienyliron |C7HsFe(CO)2....... 204.01}yel. lig....... ce We acavertorea yond a: (Ve—acuraie. oh eacall teocciar Exe ise 4 Relat cee aa 
dicarbonyl 

Cyclohexadieneiron CceHsFe(CO)s....... ALO OM VOLE AIG ss eave leak ax cco ait ail heels: cheeks, ets (2G na sia tame b tee. era, s. acet 
tricarbonyl 

Cyclooctatetraenediiron|CsHsFe2(CO)s....... Osse LN VOeON ses eae ste travecdie wienendeats Gec<USb = Milan. eia.cceeucruslinrurt tacemens .lv. sl. 5. com- 

hexacarbonyl mon org. 
solv.; sl. s. 
bz. 

Cyclooctatetraeneiron |CsHsFe(CO)s.......| 244.04/Ing. red (deep|............]/94-5(92) J... ee eee fee eee eee .{sl. s. hot 
tricarbonyl red) need. 155 d. hexane; s. 

commonorg. 
solv. 

Cyclopentadienyliron [CsHsFeBr(CO)2..... 256-88 |apretiesecoarere MUSO2 dig Fatal eee cles certite sis lec ieniear .|s. chi.; i. Igr. 

dicarbonylbromide 

Cyclopentadienyliron |CsHsFeI(CO)2...... SOS. 85 mes vevets toric tel eiscelsioacacysucatet ts V7 = B rds, WE i alevants seven ctacorell Oucee-couevauetepel sistevekees tunis i. Igr. 
dicarbonyliodide 

(Cyclopentenyleyclo- |(CsH7CsH4)FeCsHs. .| 252.14/er......... occ eee eee (oy es Pn Wl eect erertcndl iets O.codl SOTO _{sl.s. meth. al., 
pentadienyl)cyclo- bz. gasoline 
pentadienyliron 

(Cyclopentylcyclo- (CoHsOrHp ReGcHs 51.) 204:1 6lredsliqy.. asta anrin stn 6 ote | LOsoirZe, SPURNS rca iste tbetd snc s. bz. 
pentadienyl)cyclo- 
pentadienyliron 

1,1’/-Di(acetyleyclo- (Cr HaGOCHs) 2B Os: sie |) 27 OP E2ITER Ores scree. |eaiepere os aes VE 09 IME ORE BAR SA et eae red) eb pe RA ae (155 nr. ecko ti 
pentadienyl)iron. 

(Diacetyl ferrocene) 

1-1/Di(benzhydryldi- |[(CeHs)2CHCsH4}2Fe .| 518.49}yel. need HPO Do Mammo p || hres ss etoile eee dt ed .|s. eth., cyclo- 
cyclopentadienyl)- hexane; sl. s. 
iron. (1,1’-Dibenz- acet, 
hydrylferrocene) 

1,l/-Di(benzoyleyclo- |(CeHsCOCsHs)2Fe...| 394.26|purple need..|............ LOG = LOGS CL alaeer ica eenie aise aioe .|s. CH2Cle 
pentadienyl)iron. (105-106) 

(1,1’-Dibenzoyl 
ferrocene) 

1,1’/-Di(benzyleyclo- (GclisCH2@;Hs) se, |) 366.20 }vele need ..tc..5 [curse cise on cte | LOD MOT S)iee WPA ec. cette tetris cre | eremelsrte sie sl.s. meth. al.; 
pentadienyl)iron. (105-6) s. n-butanol. 
(1,1/-Dibenzyl 
ferrocene) 

1,1’-Di(carboxycyclo- |(CsHsCO2H)2Fe..... Ge oY Ue L S&F RA HERERO [Chee CRTC | SRG PRODI Sub, <2IO. | |Paive de aici esse genes Oe | Ce eeneae ee beeper eters 
pentadienyl)iron 
(Ferrocene 
dicarboxylic acid) 

(1,3-Dicarboxycyclo- |[CsHs(CO2H)2]FeCsHs POC MESM sie iac|| ie ccaectoveera le LOO LOCLOLGA || vere chav cersis clay || sucsrlorel a oie) etateteromenes stetey|(eterome emai icra ota 
pentadienyl)iron 274.06 
(Ferrocene 1,3-di- 
carboxylic acid) 

1,1’-Di(chloromercuri)- |(CsHsHgCl)2Fe...... 656.11 \sld. yel. powd.|............ MOLME! WP: GO| ws srarace ncerern 4 ra0l| bucreepeceieeral| severe tpemererahel iatenoe Retna ior eirieys 
ferrocene 300 

1,1’-Di(p-chlorophenyl- |(ClCsHuCsHs)2Fe....} 407.18]cr........ 20 efeeeer ern e ee [19S [acer ener erate eee eee [eee n serene s. me. al., 
cyclopentadienyl)iron. H2S0Os4; sl. s. 
(1,1/-Di’-p-chloro- pet. eth. 
phenyl ferrocene). 

Dicyclopentadienyl-di- |(CsHs)2Fe2(CO)4..... 353.92|cr. cL Q2e) = oe 2 tartan ie eat ea Peart Pac ane |S. pyr. 
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Grsiilins Solubility in grams per 100 ml of 
Sey None ornealy Mol. form, color Sp. gr. or Melting Bowing 
wt. | and index of density point, °C point, °C Cold Hot Alcohol, 
refraction water water acids, etc. 
Iron 
36| Diferrocenyl mercury . .|(CsHsFeCsH.)2Hg...| 570.65jor. cr........|......0.-0+- D35=6 dm Felt tree eis ces is: bz. ‘sl. s. 
248-9 xylene 
233-4 

37 | 1,1’-Di(hydroxybenzyl- |[(CsHsCH(OH)CsHu}sFe Reliilenti. fences cuir 136279. 024 | 1 SECRET ene By Re ae ./sl.s. meth. al., 
cyclopentadienyl)- 398.29 al. 
iron. (Ferrocenyl-bis- 
phenyl methanol) 

38] (Dimethylamino- [(CHs)2NCH2CsH4]Fe|CsHs amber oil |............|....------+- Q1=20-46 wh eee .|s. eth. 
methyleyclopenta- 243.13] 1.5839" 
dienyl) cyclopenta- 
dienyl iron. (Di- 
methylaminomethyl- 
ferrocene). 

39 | 1,1/-Di(@methylearboxy- |(CsHiCO2CHs)oFe...| 302,11|red er... ....|........0 ce elee seen renee (HAS Ry oP Ae ak olan Aces ci eee meee nea 
cyclopentadienyl)iron 

40| (1,3-Diphenyleyclo- ((CeHs)2CsH3]Fe(CsHs) OLATIOGU Sha Anil eee eee TOT: oe pase 1 Wodslnck cope eneme er s. lgr. 
pentadienyl) cyclo- 338.24 
pentadienyliron. (1,3- 

Diphenylferrocene) 

41 | 1,2-Diphenyl-1,2-di- [C(CsHsFeCsHs)(OH)|(CeHs)J2 yel.cr —Ss jw... ss we ee TI5=1A5 des Wiees adem eacabee ese gees .|s. eth., chl., 

ferrocenylethanediol 582.31 dioxane, ; sl. 
s. bz. 

42} 1,1’-Diphenyl-dicyclo- |(CeHsCsHa)oFe...... 23804 lorisyelc-br.. incest es. c ee SAAS OE he do HEU eee. ae Nevibzesel, salt. 
pentadieenyliron. leaf (140-4) pet. 
(1,1’-Diphenyl- 
ferrocene) 

43] 1,1/-Di(trimethylsilyl) |[(CHa)sSi CsHujoFe...| 330.40/1.5454p...... .|16 S7=SSdas! OU re is .|s. eth. 
ferrocene 

44| bis-(Ethylisonitrile)tri- |Fe(CO)3(CNC2Hs)2..| 250.04|yel. pl. meed..]............/65.5-66 = |... ee eee le eee eee .|s. eth., bz., al. 
carbonyl iron 

45| Ferrocene. (Dicyclo- CsHsFeCsHs........ TSG OA Wels meed cain eas ee vere « 172.5-173 subl.. allie ie s. al., eth., 
pentadienyliron) bz., MeOH 

46| Ferrocenyl-acetic acid .|(CsHaCH2CO2H) FeCs Hs svellx(yeln) alton eae eis cape 150-2. eae FD wee oe Mee Aes . js. eth.; i. 

244.08} need (125-135) pentane; sl. 
s. meth. al. 

47| 1,1’-Ferrocenyl-diacetic |(CsHsCH2CO2H)2Fe .| 302.11llyel..........J............ sinterediyey |). acdsee See he ees .|s. chl., eth.; i. 
acid 140-3 (d) pentane 

48| 6-Ferrocenyl-eth yl (CsHsCH2CH2OH)Fe(CsHs) |............ aR: oe UN Deas Ra Sone An Sees .|s. eth.; i. 
alcohol 230.09 pentane 

49| B-Ferrocenyl- {CsHsCO(CH2)2COsH]FeCsHs Bi kore oy oe hl ee eee | Seales oe .|s. CH2Ch; sl. 
propionic acid 286.11}or. er. s. meth. al. 

50| (Formyleyclopenta- (CsH.CHO)PeCeks.(4| 214 05iskdsred(rdshi|t cc. ceee afleOse 08 pilantissteentsnie cil esi rest .|s. eth., chl.; 
dienyl) cyclopenta- br.)cr. (130-2) sl. s. al. 
dienyliron. 

(Ferrocene 
monoaldehyde) 

51] (Hydroxybenzyleyclo- |[(CeHsCH(OH)CsHaJFeCsHs fyel. er.......|............ SiBee mae | lume ere eeigticcey + « .|s. eth.; i. pet. 
pentadienyl)cyclo- 292.16 (80-80.5) eth. 
pentadienyliron, 

(Phenyl-ferrocenyl 
methanol) 

52] (Hydroxymethyleyclo- |(CsHsCH2OH) FeCsHs vel. pl. Ing. hE  |eretmar eer co cnn | fea aie rd? . Si Ghl. 
pentadienyl)cyclo- 216.06] need. (74-6) 
pentadienyliron. 

(Hydroxymethyl- 
ferrocene) 

53 | p-Hydroxyphenyl- (HOCeHaCs Ha) FeCs Hs Orvel gins lana sh en ee LO5e E Wetcmereeeoany nae ec ae eras s. al. 
cyclopentadieny])- 278.14| fluorescence 
cyclopentadienyliron 

54| (Methylearboxyeyclo- |(CsHsCO2CHs)FeCsHs  ~—S*idJ..... wc we ee Mk 0 f Hiaugtetevcas hats Seon all vee tebEncecrs .|s. meth, al. 
pentadienyl)cyclo- 244.08 
pentadienyliron 

55| bis(Methylisonitrile)- |Fe(CO)s(CNCHs)2...| 221.98]............|..c.e cece eee NOO=TS OKs Wc eis ee lei eetes 2 .|s. al., eth., 
tricarbonyliron bz., ac. a. 

56 | Mono(ethylisonitrile)- |Fe(CO)4(CNC2Hs)...| 222.97]yel..........|..c0. cee eee Sa a ee eg ae Leys . |S. org. solv. 
tetracarbonyliron 
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Crystalline Solubility in grams per 100 ml of 
ame iRavavairx Mol. | form, color Sp. gr. or Melting Boiling 
t. d ind i int, ° int, ° 
w and in ex of density point, °C point, °C Cold Hot Mookat 
refraction cs 
water water acids, etc. 
Tron 
(p-Nitrophenyleyclo- (NOsCeHsCsHa) FeCsHs aks purple oriiscca. bias 1630128 ANS elle Mean pacoletee oe one s. al. 
pentadieny]) cyclo- 307.13 
pentadienyliron 
(Phenyleyclopenta- (CeHsCsHs)FeCsHs..| 263.14yel. (or.) or. Jecccs cece aes LUOSTTIIOR Bal thid temo al aes ae rss ale 
dienyl) cyclopenta- (109-110) 
dienyliron (Phenyl- 
ferrocene) 
Phenyl-diferrocenyl- (CsHsFeCsH4)2>CHCeHs (rah Lo Dee eT SeeA etme 5 Lenin sccraie tic ccdleee eer ote ta .|s. eth., al. 
methane 460.19 
1,3,1’,3’-Tetraphenyl- |[(CsHs)sCsHs}oFe. ...} 490.43]flat or. pr. AZ192220+— Gil ee naavallie er aaecers .|sl. 8. acet. 
dicy clopentadienyl- (deep or. (220-222) 
iron. (1,3,1’,3’-tetra- red) 
phenylferrocene) 
Thiopheniron CeHaSFe(CO)2...... DIOR Male ned vOrs ceil candice wrsce-a cess 61 BUD 9) lees wenens .|s. org. solv. 
dicarbonyl 
Trimethylsilylferrocene |[CsH4Si(C Hs) 3]FeCsHs dk. or.-red . (23 GaaSOM ee aa dveconll cs vesteeteentiaell Meee Ieee 
258.22) liq. 1.56967 
Lanthanum 
Hexaantipyrineiodide. .|La(COCioHi2Ne)c6Is . .|1649.0llyel. cr....... . |268-9 d. 4182) ERR Pert tees 
Lead 
Hexaethyldilead PhaCGskis) ens ecco BSS. 7b liGadeau-snt ai be 1 OD turer, obras © d. PA MI | Seep vc des coat. cee) 
(triethyllead) 
Tetraethyllead........ IPh(Cablisyac. ccs. soe 323.44)col. liq.; or. {1.6591 — 136.80 200d.; 9119 |i. .|s. bz., pet., al., 
flame, grn. eth. 
marg. 
1.5195 
Tetra-iso-amyllead..../Pb(CsHu)s......... AGTEZ6|coloily liaee nel 2332, eer lace lees li. .{s. al., bz., eth 
1.4946 
Tetraisobutyllead. .. ..|Pb[CH2CH(CHs)2]s. .| 435.66]col. liq., 1.324 oe blob baat este nan Hee Od ancon. oct a| tho ubommieg ase 
1.5042 
Tetraisopropyllead... .|/Pb[{CH(CHs)s]4......| 379.55/col. liq., dec. |1.4504 — 53.5 12014; 133-8271. .|s. bz. pet. eth. 
in air, 1.5223 
Tetramethyllead...... en ( Gc 2) 7 a re 267.33|liq. 1.512029. .|1.995 — 27.5 110 : nn (es Ovens oe s. bz., pet. 
eth., al. 
Tetraphenyllead...... PH(Cols fais oar e3%. 515.62|wh. need... ..|1.53020 Pare d. 270 i. AS: DZ. 
Tetra-n-propyllead....|/Pb(CsH7)4.......... 379.55\col. liq., 2 es eeanioie 6 12613 ee | arene .|s. bz., pet. 
1.5094 eth.; sl. s. al. 
Tetravinyllead........ (CHz:CH)sPb....... SU OT iin 6402... U8824 ee teas ano ok (1 sa WR a fre PMR AS Io RR IE) Bs 
Tricyclohexyllead...... (Geb) sPbx. 6 o:2+.| 456.65 yelohex.-pl., |iecaecsaces (0 as 2) OP or ene Ata ek UM Proll a oc ie seal oae 
decol. in 
light 
Triphenylbenzyllead. . .|(CsHs)sPbCH2CeHs. .| 529.64/col. pl....... .|93 d. 205-210" Nene. sens |v. s. bz., eth., 
chl. 
Triphenylethyllead. .. .|(CsHs)sPb(C2Hs)....| 467.57|wh. cr. nya |1-58854 Hoabe “WM liveoeere | aeerenee _|s. hot al. 
1.6263 (vac) 
Triphenylmethyllead . .|(CeHs)sPbCHs......| 453.55|col. rhomb. |............ 60 doo ©. giterane es .|sl. sl al.; eth.; 
(from bz.) v. 8. bz., chl. 
Triphenylleadbromide .|(CseHs)sPbBr........| 518.42/meed.........]}...6-.-..005 166 SIM .|s. al., bz., eth. 
Lithium 
n-Butyllithium........ GROSSE titer, = teterence 64, 06linflammilig:s|jac aces sc subl. vac. d. 150 d. d. s. bz., eth. 
80 100 
Ethyllithium..:++%.,.:- TEA @ SEG 91 ote cst haat BO. OO bexentransp. venice > «arene 95 (in Ne) subl. 95 d. .|d. eth.; s. bz 
pl. lgr. 
Magnesium 
Dimethylmagnesium...|(CHs)2Mg(polymer?)| 54.38)wh. sol., = |..... 2. - 0. Sta blectose40 il naeca easel ee ara ae .}v. sl. s. eth. 
inflamm. in 
air 
Diphenylmagnesium...|(CeHs)2Mg......... V7S253 lw NSOl. «te oltuacun vanes Ob vee Ray-to\ Qa epnehctste omciteal tacts Cec .{i. bz., eth. 
Magnesiumaluminum 
ethoxide-see 
Aluminum (3) 
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Crystalline Solubility in grams per 100 ml of 
NES FORMAN Mol. form, color Sp. gr. or Meine Bore 
wt. | and index of density point, °C point, °C Cold Hot Meshel; 
refraction water water acids, etc. 
Manganese 
Acetylcyclopentadienyl |CHsCOCsHsMn(CO)3} 246.10]............]....-. eee eee Alj5—42°5 ile hts. tier, bial notes. oil aerate .|s. pet. eth. 
manganese (39.5-40.0) 
tricarbonyl 
Acetylmanganese CHsCOMn(CO)s....| 238.04]wh. cr....... GCE Tee MEU AAtitn Sarees hs So OIG (Gor Ocenia) tho a oto g 
pentacarbonyl 
(Benzoyleyclopenta- CsHsCOCcsHsMn(CO)s Vel aerane ce ellneem te eros TS BTA 4 Wives atecoonta ead late ucts asnaeal| Rie ma s. bz., hexane; 
dienyl)manganese 308.17 i. pet. eth. 
tricarbonyl 
Benzoylmanganese CeHsCOMn(CO)s....| 300.11)wh.......... NOS: Wee © We rsictecanereearaca-are"|ha a venga vars 2s | vrscate-enerisos egal means Res ageless 
pentacarbonyl 
Benzylmanganese Css Coon (CO) scaeie 28612 Velo ccc. e cislllsrs ote ao pivots STAB Pra wresace 0 oie orlaneo\[le' ee ot ws -o aalf evatants oui eterna cate 
pentacarbonyl 
(tert-Butyleyclopenta- |CaHoCsHsMn(CO)s. .| 260.17|1.5600p......|........0..0[ece cree ee eee 15080 | 8. 2 ee 
dienyl) manganese 
tricarbonyl 
(y-Butyrocyclopenta- |[CsHs(CH2)sCOzH]Mn(CO)s lyel. cr....... Af =e oe lee, ees De roe ne eG .|s. bz., eth., al. 
dienyl)manganese 290.16 
tricarbonyl 
(Carboxycyclopenta- | (CsHsCO2H) Mn(CO)s Weller. eee HOG SG) © Diliemenes eis [oes .|8. al.; sl. s. bz. 
dienyl)manganese 248.08 
tricarbonyl 
(Di-tert-butyleyclo- (C4H9)2CsHsaMn(CO)s| 316.28]............ 70-1 164=810 iL eid ce zillee ems Pome eens 
pentadienyl) 
manganese 
tricarbonyl 
(Dicyclohexyl cyclo- | (CsH11)2CsHsMn(CO), TIRES 10 Nepal ela 8 | 14901592" ER eh ah ey Sen ein er eee 
pentadienyl) 368.36 
manganese 
tricarbonyl 
(Formylcyclopenta- (C5 Hue HO) Mn (COs: 232.08 redvorlen eimai cetera rani linreenchetaierneneicte MOSUL | as ch, ible atnicte agen s. org. solv. 
dienyl) manganese 
tricarbonyl 
(Hexyleyclopenta- CeHisCsHsMn(CO)s .| 288.23/1.5686p...... Kh ere le lage hadN & 11S NE .|s. eth. 
dienyl) manganese 
tricarbonyl 
(Methyleyclopenta- CHsCxkalvin Cells: at.) ot 2cLSireduers «cc tells. ce ac evens THOS lcearetav a uae wheel w-ccl ee abe ww all are: oR ORe ae eR RR Ne De terete 
dienyl)manganese 
(benzene) 
Methylmanganese CHsMn(CO)s....... 21003\ col. OF... 00. nee oo) en Serre ene ete ee Fret we ry | PO oe 
pentacarbonyl 
Phenylmanganese Cekis Min (CO) ghaticerc: || S72 TOE OLee are oe ailtevcstucto vada ttene Ve) an nh er Fe Or ea Rees (ee ee ee ee as 
pentacarbonyl 
(Tri-tert-butyleyclo- _ |(CaH»)sCsH2Mn(CO)s| 372.39]1.5326p......]...0..0cccucfeeeecueceees TMs a) ERR MR eres nA cers bone 
pentadienyl) 
manganese 
tricarbonyl 
(6-Valerocyclopenta- [(Cseik(CHs) COs Mn(CO)s  |velivor.. ...nelemed. «ss ceiallive ieee he eke CO=7E 5 ect as .|s. bz., eth., al. 
dienyl) manganese 304.18 
tricarbonyl 
Mercury 
Aminophenylmercuric |CeHa(NH2) HgO2C2Hs| 351.76)col. pr.......}............/167 ais i. s. dil. a.; sl. s. 
acetate(p) chl., al.; i. 
eth. 
Biphenylmercury...... Hg(CeHsCeHa)2...... BOFOOMMGEBOALES Ts <<] s0.<.0> omeraneens 216 ...{difficultly |soluble in |common solv. 
n-Butylmercuric CiPoClbg wan ccc an 2OS. U6) wh. meedi.ss|...0...- 130 ..]14 X 1074,/3.3 X 1074,]/0.518 al.; 5.618 
chloride 18° 100° CHCl; 
Chloromercuriphenol(o)|CeHsOHHgCl.......| 329.15)............ Waiastonenivteerieal Leora REG din obi oc aimee s. NaOH 
Di-n-amylmercury..... He(CsHinja..csesaes GAZ. BE AOS. scivc LcGSOO — cullodun etek sh ESB acs ey ald REY es Sader oe ecwe seein [et Besar rcs tate 
Di-(dl)-amylmercury...}Hg(CsHu)2......... 342.88)1.5014....... LEZOQs wanidlean sie. wack oS | ER CEPRRENRS cand eres ca Soy ice ao 
Dibenzylmercury......}/Hg(C7H7z)2.......... SSASGllone brile yc, se aang Sk Sea RRM karate otal veces cae a orc erell ec. vi NENT lovee can eee s. al., eth., 
col. need. chl., CS:, ac. 
a., bz. eth. 
acet.; sl. s. 
ler. 
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Crystalline Solubility in grams per 100 ml of 
No. Name Hormula Mol. | form, color Sp. gr. or Melting Boiling 
, ] 1 H om H ° 
wt. sins Sar density point, °C point, °C Cold Hot Aleohol, 
water water acids, etc. 
Mercury 
8| Di-n-butylmercury....|Hg(CsH9)2.......... Sle Seige posta likeierOn .  - Wmatdaatih air aries LO DIES eee ipo tcs RE ere el oh 
9| Diethylmercury....... He(CoHs)3.a2. 055s vs QoS Uicolahay Cf NC Aeeee le tou muae a 159 i. i. v. 8. eth; sl. 3. 
hazel odor al. 
1.5399 
Diferrocenylmercury- 
see Iron (36) 
10| Di-n-hexylmercury....|Hg(CsHis)2......... SPOUT METS s can es OROd. 9 Wematuetie any os 11-3 iD) (Conner Tere! Ara eitetanel iar woltelo a, terme 
11| Diisoamylmercury.....|/Hg(CsHn)e......... SA SO 4089. incu (dsOSOr eshte vauenn te DDB | M2 ic chansitePalets A camawehGlece | erase ISP ae e tore 
12] Diisobutylmercury....|/Hg(CsHo)2..........| 314.82]col. liq., 1.83515; volat. 100 205-7; 86° |v. sl. s s. eth. al 
1.4965 1.7678 
13| Diisopropylmereury . . .|Hg(CsHz)2.......... 286: 78/1263 sta. DOLL MMT LOR Ee. 3: Bi: HAE Padberg cil ae eee, bis 
14| Dimethylaminophenyl- |CsH«N(CHs)2HgO2C2Hs long. col. need]............{/165 i. ie s.bz., chl., al., 
mercuric acetate(p) 379.82 dil. a. 
15| Dimethylaniline- Hg[CeHaN (CHa)o]2.. .| 440.95|lust. need....]..........0. 169 PP aaa sicaStat nl Scenes .{s. chl.; sl. s. 
mercury (p) al., eth., dil. 
HCl 
16] Dimethylmercury.....|/Hg(CHa)e.......... 230.66|col. liq., sweet/3.069 |............ OG elena eee. .|s. al., eth. 
odor, 1.5327 
17| Dinaphthylmercury(a@).|Hg(CioH7)2......... 454,92|wh. rhomb.. .|1.929 188 (243) 249 as Bl eB: s. h. CS, chl.; 
sl. s. bz., eth. 
v. sl. s. h. bz 
18| Dinaphthylmercury(§).|Hg(CiH7)2......... 454.92\cryst.frombz.]...... .|247-8 Bega tunis rf .|sl. s. al., eth. 
19| Diphenylmercury...... PleN(Cablg)aee,. cn ose 354.81|wh. glassy 2.318 121.8, subl. [2040.5 i. ie s. chl., CSe, 
need, >306 d. Dzatal. 8. 
eth., h. al. 
20| Dipropylmercury......|Hg(CsHz)2..........| 286.78}col. mobile 20208: -- - |#R ae eo 189-91; 73” |i. .lv.s. eth.;s. al. 
liq., 1.5170 
21} Ditolylmercury(o)..... Big(GpFa)a ice n2e:.|| See SONWHs TAD aiken ent ae 107 DUG MIE ONS rs ee! Paisehy-bz. 
22| Ditolylmercury(m)....|Hg(C7H7)2.......... SS2.86| COlmore LU ecyielel|iitetei ens wearers LO tls .|s. bz., chl., 
need. acet., eth. 
acet. 
23| Ditolylmercury(p).....|/Hg(C7Hz)2.......... $82:86| need san caorag f|fsatrsrn ee aontte 238 ate .|s. h. bz., chl., 
C&2; sl. s. c. 
al. 
24| Ethane hexamercarbide|C2HgeO2(OH)e......|1293.58}yelsh.-wh. |............ exp. 230 ie ne G 
powd. 
25| Ethylmercuric chloride.|C2HsHgCl.......... 265.10)silv. irid. leaf.|3.482 193 subl. 40 is lv. s. h. al.; sl. 
s. eth. 
26| Ethylmercuric CoHaeigOHene. <6 ll 246.6Disuyecinid. leas. |is..cpe dune sod 37 alia rf Vinay He ales! Ss 
hydroxide eth.; sl. s. c. 
al. 
27| Ethylmercuric iodide ..|CoHsHgl........... 356.56|cr. from TSG we tend ea cae Kenta iee .|s. al. 
EtOH 
28! Mercury ethyl- BT CS CoE) a erica cot seal fered MOA Larcteteses sols aes] scare tors sone 76-7 d. me wldea. 
mercaptide(ic) 
29} Mercuryphenyl- Hg(SCeHs)o.........| 418.98lyelsh. need...]............/1538d d. e wisloiSeuts alssive 
mercaptide(ic) s. bz., pyr. 
30] Methylmercuric CHsHgCl..........}| 251.09|wh. er., disg. |4.063 170 Volat. LOO%e Who uct tec sal ereere kere | eaten eee rete 
chloride odor 
31| Methylmercuric iodide. |CHsHgl............| 342.53}col. pearly |............ 143 iti . |v. s. meth. al.; 
leaf. s. eth., al. 
32] Naphthylmercuric CiH7HgO2C2Hs.... . 886. 81lfine need.....|.......>-.+.|Lo4 sine i. s. al., ac. a., 
acetate(a) bz., CSs, fats; 
sl. s. eth. 
33.| Naphthylmercuric GCioHi7vHig@l. 3... eke 363.22)silk quad. WES OW PM accadentactar 1. i. sl. s. bz., al. 
chloride(a@) tabl. 
34| Phenylmercuric acetate |CeHsHgO2CeHs...... 336.75|rhomb. sm. NAG NeP ee PY scam eres sl. s sl. s s. glac. ac. a. 
wh. lust. pr. ac.a., bz., al. 
35| Phenylmercuric CeHsHgBr..........| 357.61|/rhomb. wh. 276 ali Ie s.al., bz., pyr. 
bromide lust. tabl. 
36] Phenylmercuric Cob HeCin. ooo aentae Sil S Hos py BA DLING aellllrenerietait ase DDG m MAMA tcate scx ec ceses lta food este el einem ecereaan sl.s.h.al., bz., 
chloride leaf. pyr., eth. . 
37| Phenylmercuric CeHsHgCN.........| 303.73|rhomb. long DOA | AM Sacer: Betacctclltsoyoteven ts sles s. h. al., bz. 
cyanide pr. 
38| Phenylmercuric iodide .|CeHsHgl........... 404.60|rhomb. satiny]............|266 Alte .|s. ehl., CSo; sl. 
tabl. s. al., eth., 
bz. 
39] Phenylmercuric nitrate |CeHsHgNOs........ 339.70|rhomb. tabl..|............|/176-86 ait sl.‘s. s. h. al., bz 
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a a (ae ee eee iin enae yim rsh) ss 
Crystalline Solubility in grams per 100 ml of 
No — Romnule Mol. form, color Sp. gr. or oe ’ Boing 
wt. | and index of density point, °C point, °C Cold Hot Aieohel: 
refraction 5 
water water acids, etc. 
Mercury 
40| Phenylmercurie nitrate,|CsHsHgOH.CeHsHgNOs wh.-grayish .|d. 178-184 0.8 .{sl. s. al., glyc. 
basic 634.41| powd. 
41 | Tolylmercuric CVA EgBrecs oss cleo 70s bole Mista guayi| ice ss aus bi | ne Mal CRP O ae Weer err n| Panne: Fyre 8) RAPS rata J s. chl., al., bz.; 
bromide(p) sc. i. c. CS 
42 | Tolylmercuric Cr He Chance aes 327.19/rhomb. silky 5883 alte i. sl..s. hual.,bz , 
chloride(p) tabl. chl., acet., 
pyr.; i. eth. 
Molybdenum 
1| Benzenemolybdenum |CeHeMo(CO)s...... 258:09|yel.!monoels tales ses occ cca s IOS tee Ol ctessas diacscad dhe |e erg tote ae ocd een eee ee 
tricarbonyl 
2| Bicycloheptadiene- C7HsMo(CO)s.......| 300.12}yel. pl....... VO=Teewaee Blac si oisecca op aslo cee ome .|sl. s. pet. eth. 
molybdenum tetra- 
carbonyl 
3| Cycloheptatriene- G7 HeaMio(CO)si an. sal oe eel lor-ted pla, cialecern as aetect: LOOISATOR BS Wsernc cereale oe eee .|s. lt. pet.; chl., 
molybdenum tri- . bz. 
carbonyl 
4| bis-Cyclopentadienyl- |(CsHs)2Mo2(CO)s....| 462.12)/purp.-red....|............ PAU (etd ae Meer merer ee es A |e ey 4 ees sis. obl.cvsl. ss: 
bimolybdenum CCk al., 
pentacarbonyl C82, bz. 
(bis-Cyclopentadienyl- 
u-pentacarbon 
monoxide 
bimolybdenum I) 
5| Mesitylenemolybdenum|(CH3)3sCsHsMo(CO)3.| 300.17|yel.......... . |130-40 d. OO subi: sratieeaeticns. 
tricarbonyl 
Gilebropenrummolybdenum|C7AyMo(CO)sBRess. | ooc.91 lbuor: Meedsaa|a cee). =. he aur) Seen MUNN Me Iisa. ccc o's eal eecie deena ad ee 
tricarbonyl 
fluoroborate 
Neodymium 
1| Neodymium hexaanti- |{[Nd(COCiH1i2N2)6I3]. |1654.34|rose er....... Me ekad ete woled ee | Pa Ay i We RO Treo en 
pyrine iodide ‘ 
Nickel 
1| Dicyclopentadienyl- (Cee ENG os oe ee ate LSS, O0ldrkc. erhi.-Ghe |. ok ote. a eee Ore eat {130 subl. ae eal etl . (sl. s. lgr.;s. al. 
nickel 
2| bis(Cyclopentadienyl- |(CsHsNiCO)2.......| 303.63}purple red. ..|............ 136 a ; o 1S: Duan Ghis; 
nickel carbonyl) | pet. eth., 
eth., al. 
3 Cyclopentadienylnickel |CsHsNi(CO)I....... 278.72\blk. vit...... (20° OM Wee ee een eee, ee .|sl. s. org. solv. 
carbonyl iodide 
4| Dicyclopentadiene- (COMEIOPINB Ainn ap eio 6 190.92|red need Ay ee a ener ooee Pal (ate otek HMR | EE oe Ha Te Sets WS ye 
nickel el. tube 
Niobium 
1| bis-Cyclopentadienylni- |(CsHs)eNb(OH) Bre. .| 399.92]or.-red.......|...0 0.2 ce eee lec eee ecccuee Se EE CLP eo ee 
obium monohydroxy- 
dibromide 
2| bis-Cyclopentadienylni- |(CsHs)2NbBrs.......| 462.82/reddsh. br. er.|............/260 d. [Bs . |S. chl., alga. 
obium tribromide pet. eth.; sl. 
8. bz;3 
Palladium 
1| Cycloocta-1,5-dienedi- |CgsHiwPdBrz.........| 374.40/or.-red. need. |............/218 d. ali .{sl. s. glac.; 1. 
bromopalladium acet., ac. a. 
2)|:Cycloocta-l,5-dienedi- ||CsHiwPdCly........... .| 28540lpnsor. need. .|d. 205-210) ives dina «s <dy cc crox co cite labial. .cllocesaeeues s. h. glac. ac. 
chloropalladium a.;sl.s.c.al., 
bx. sl. s. h. 
bz., chl., 
acet. 
3] Cyclohexenepalladous |(CeHioPdCle)o....... BLOOD Le sas OE. cuss eyl re eee ce vere oll pareve v Beyr Cava y vemetee etl nota se rene reise rer .|v. 1. in com- 
chloride mon org. 
solv. 
4| Dicyclopentadienedi- |(CsHe)2PdCh.......| 309.51)............).cc ce cee ea ee 165-70 d. Has e@ | Glass cients s. bz., eth., 
chloropalladium chl. 
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Crystalline Solubility in grams per 100 ml of 
Name Rormuls Mol. | form, color Sp. er. or Melting Boiling 
a ; ‘a * Ct ° C on 
wt. wr gg density point, °C point, °C Cold Hot Aleohol, 
water water acids, etc. 
Palladium 

bis(Dicyclopentadiene- |C2H yO2PdeCl...... 610.19}yel. pl....... Pt hicet haat woGsOras ld. . |i. meth, al.; s. 
methoxide) dichlorodi- boil. chl.; sl. 
palladium s. c. chl., bz. 

bis(Dicyclopentadiene- |CosHssO2PdeCh....., BECSO Eller menllonivian cherntiars 150-60 d. Mit. NG ae ee i. meth, al.; s. 
isopropoxide) di- boil. chl.; sl. 
chlorodipalladium s. cold chl.; 

bz. 
bis(Dicyclopentadiene- |C2sHss02Pd2Cle......| 666.30}yel. pl....... LER coer oOeOG Gs slit . |i. meth. al.;s. 
n-propoxide) di- boil chl.; sl. 
chlorodipalladium s. cold chl.; 
bz. 

Dil(S-meihoxyoycicoct—) 4 CslHuo Me)sPasBra..) 651 06/Da. Vole OPisiall sete csc ee |L2O—8D Ae, | oteas oan ae Aileen vou a oll acuteisouelltereoesunmtacade 
4-enyl)dibromo- 
palladium 

Di(8-methoxyeyclooct- |(CsHizOMe)2PdoCls. .| 562.14)pa. yel. er....).......0.0.. TSOSS5 50s Mocs perp acre crease aan |cpeeea utes nie sl.s. meth. al., 
4-eny])dichloro- 
palladium 

Ethylenepalladous CuHsPdeChl......... ALO PON Tbs GBT V AYVGlal coed cee ane oa ee casero etal oyster teaser arcoey all eiegratiesceties ell en ere cee ae s. xylene; i. 
chloride need. pet. eth. 

1,5-Hexadienedichloro- |CsHioPdCh......... DEO AG EnShtsVels Ord le Boe crac Minch cece pepe stan fate) aia Asp aan ee .\sl.s.bz.;i. pet. 
palladium, (Biallyl- eth. 
dichloropalladium) 

Styrenepalladous CisHisPdeCh........ BOD OD les TAGs Whew illor bea ciitenerccst eal oe Se paeie Gretel Paes arch conas-sitaatone ll kumny-Wegeas ll mecke ener ait sl..s. bz.} i. 
chloride need. common org. 

solv. 

Trimethylethylene- CsHinPd@hiwn ne. em 247.45|red. pr....... S5-OOLd MaMa cee eoces s. with d .|s. bz.3 i. 
palladous chloride isopentane, 

gasoline 
Platinum 

Bromochlorothylene C2HuPtNUsBrCl ....| 355.55/pa. ern. pr...|............{/d. 163 SLAs) dlhecmeseree i.,¢, HCl 
amine platinum 

cis-2-Buteneplatinous |(CsHsPtCle)o........ ay Rohl oe extin Oe Gen MGs TGS UOie EN aerctcsacs ead all eRe erent eee iat s. liq. butene 
chloride 

trans-2-Buteneplatinous|(CsHsPtCle)2........ 644.21|pink cr...... Ran ae rate LO Se eh nen reat Ale alert oan .|s. liq. butene 
chloride (d. 125-135) 

Cyclohexenedibromo- |(CeHioPtBro)2....... 874.11 Ingislend. or|-,..4........ LOOSE Ne cerrarorsayesk fee tall ts, nese excel cl eee ees s. chl.; v. sl. s. 
platinum (Cyclo- need. bz.,cal. a 
hexene-platinous eth. ac. a. 
bromide) 

Cyclohexenedichloro- |(CeHioPtCle)2....... GOGs29 Ingwelsors Aes ee TAB Gti eal ex eee coy Pa eee ace alltck ah heen v. 8. al., acet.; 
platinum (Cyclo- need. s. chl., eth.; 
hexeneplatinous sl.s.bz.i. ac. 
chloride) a. 

Cycloocta-1,5-dienedi- |CsHiPtCh......... BAA SWAN MOOU sense icc eat mGe nate Came lOL © WE etre one erat arama .|s. boil. chl., ac. 
chloroplatinum a., CH2Chk 

Cycloocta-1,5-dienedi- |CsHwPth.......... 557.08)|or.-yel. need. 250) ean Rector ciceeereerets .|s. boil. CH2Cle 
iodoplatinum 

Cyclooctatetraene- CeHsPt@he... 2650.0 BT OM DlOk aaah rete steci | scene anise var Pea roetC Rel yt ens wets. Creal ene Meee .|s. org. solv. 
dichloroplatinum 

Cyclooctatetraenediido-|CsHsPtlz........... 553.05/or.-red. cr. SDs pla Gershon elie al cee ack .|s. boil. chl. 
platinum powd. (no change 

in cr. form) 

Cycloocta-1,5-dienedi- |CsHiPtBre......... AGSIOO| Da say.Ol, NOOMs| ada de ie ce SeeOUL em Lani eceanreha ciel ernie reeew os .js. h. ch., ac. 
bromoplatinum ac. CH2Cls 

Cyclopropaneplatinous |CsHsPtCh.......... S08 OSibra wows leesi|i ene oc. ele d. >100 v. sl. s .|s. JON HCl, 
chloride al.;sl.s. eth., 

acet., chl., 
CCh 

Diallyletherdichloro- CeHwOPtCh........ 364.14) wh. cr....... ./180 d. |i i. s. h. chl. 
platinum 

trans-Dichloroethylene- |[C2H2ClePtCl]2...... 725,.88|or. cr IPDS =GON Bie etcaestca a sar eve|frmaee ne anv ellen amt eats s. acet., chl., 
dichloroplatinum bz., nitrobz. 
(trans-Dichloroethyl- 
eneplatinous chloride) 

Dicyclopentadienedi- |CiHwPtBre.........| 487.11] yel. pr...... . |d. 200-225 - fil. .|s. h. chl.; i. 
bromoplatinum eth. 
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Crystalline 
NE ornate Mol. form, color Sp. gr. or Bhehane. Bore 
wt. | and index of density point, °C point, °C Cold Hot Alcohol, 
refraction water water acids, etc. 
Platinum 

Dicyclopentadienedi- (CsHo)oPtCle........ 398.21|sm. ivory MOTS=OIOKAs pice te eo eaee alae eee eee iit: i. al.;s. h. chl. 

chloroplatinum need. 

Dicyclopentadienedi- |(CsHe)2PtI2......... isyehl Dent Ue mee euctarucse, 6 .|209-211 d. Ali .|s. acet. 

iodoplatinum 

Dicyclopentadiene- GuelBORtCli worn sk BOS TT Ste Leners fetta cera eps tevave4s Coal lteter ck ssrntoug tohevou el] Pvegevenanecbte ciel meted] initecs Rants iacs toda li. eth.; s. chl. 

methoxy chloro- 
platinum 

Dimethylplatinum (CHa)zPtloen soon PUR HOY AW 0) bic cre sens tl laeuees PGRN | ans Remote 5 6 ale ib i. eth. ; et. ac. 

diiodide acet. 

Dipentenedichloro- (CioHisPtCh]o....... 804,A7\\Dae yely bide. || sear ers AUB a Pilea setae alleen tomes .}v. 8. chl.; s. 

platinum (Dipentene- pr. acet.; i. eth., 
platinous chloride) al., ac. a., bz. 

B-Dipenteneplatinous |CioHiePtI2.......... DSoelL Aimed Ors ayers |e cer adel [O24 di | Wee ee la es aeons _ji. chl.; s. acet. 

iodide 

Dipyridinecyclopropane-|CisHisN2ChPt.......| 466.28)............ d. >100 | es d. s. warm 10N 

dichloroplatinum : HCl 

Dipyridinotrimethyl- |CisHisN2Ptl........ 525. s0lnamyel cern welveaieere ners 168 _|sl. s. 8. 8. sl. s.al.;s. bz., 

iodoplatinum chl., acet., h. 
al. 

Dipyridinotrimethyl- |(CHs)sPt(Py)sI..... HQ ollicolewrmeca eel erasers cs 131 ieee | RP re reenter istnetarns lors Aan abd ac 

platinic iodide 

Ethyl(trimethyl- CeHs03Pt(CHa)s.....| 369.33]}wh. hex. pl...|............|/200 d. |i. _|s. org. solv. 

platinic) acetoacetate 

Ethylenedichloro- [CoHaPtCh]o........ 588.10lor. tabl...... eee TOS LSO .|sl. s. .|v. 8. acet., al., 

platinum (Ethylene- d. 160-165 eth.; s. bz., 
platinous chloride) chl. sl. s. 
NaCl soln. 
1,5-Hexadienedichloro- |CsHioPtCh......... 348,15\or.-pa. yel. ..|........-.-.|172-3 ais s. sl. s. chl.; v. sl. s. 
platinum (Biallyldi- with d. eth.; sl. s. bz. 
chloroplatinum) 
1,5-Hexadienediiodo- |CeHiPtIs.......... SSL OS Orauhe Cucina. el|tererateae ees airs d. i. .|s. chl. 
platinum (Biallyldi- 
iodoplatinum) 

Hexamethyldiplatinum |(CHs3)sPte.......... ASO:39\Coleerern en |ecrr ners neces air i v.8. bz., acet.; 
eth., sl. s. c. 
pet. eth. 

Isobutylenedichloro- (CaHsPtCh]o........ G44°9illors rhombi pleas vine cee 4a | ke ee eee eas i Oe Oitee cee ee v.s.,chl.,eth., 

platinum (Isobutyl- bz., al. acet., 
eneplatinous NaCl soln.; 
chloride) sl. s. ac. a.; i. 
pet. eth. 
8-Methoxycyclooct-4- | (CsHi20CHs) (CHsCsH4N H2) PtCl (e40aer  RNGat he CRM atl on occas wl ee temee ate s. bz., meth. 
enyl p-toluidine- 476.92|wh. need. al., nitrobz.; 
chloroplatinum) i. lgr. 

Methoxydicyclopenta- |CisHuONPtCl...... 500,98|wh.meeds: + cnllasedun sce os |LOOSEVO UL. WE de sie anes cieliaaeee er .|v. 8. ¢. chl.; s. 

diene-p-toluidine- bz., meth. 

chloroplatinum al., acet. 
eth.; i. 
nitrobz. 

Methylplatinum Clas Pile eae ate Bas Ghibl tA Sec eateaarnmllns shi etr ante Ble He .|sl. s. acet., et. 

pentaiodide ac., s. eth. 

Methylplatinum CMe Sc. le aml (DOO Sal Dic eamOT hs ctl ecstmaree hier ereilicic craecae crameeke re s. HCl 

triiodide 

Tetramethyl platinum .|(CHs)sPt..........., ZOG. SON, COl, BOOZ. -clccuw sce wma d. li. re v.s. bz., acet., 
eth., pet. eth. 

Sesquimethylene- CrHaNelsPte....... OTA BOO Orica cceanlcekies wie < 4.0 d. 269 Re Phco-kteorannse) rractggy Roe 

diaminotrimethyl- 
platiniciodide 

p-Toluidineethylene- (C2H4)(CHsCeH«iN H2)PtClh, lem. yel. cr. .J..........5. d. 125-135 Xs .|v. 8. bz., acet., 

dichloroplatinum 401.20 meth. al., 
eth., chl.; sl. 
s. cy clo- 
hexane; i. It. 
pet. 

Trimethylplatinicmono-|(CHs)sPt(NH2CH2CHeNHe)I |... 6... epee ee es 204 d. Fy: a eel) | lire eteranisPars hare tein, 3m 5 

ethylenediamine- 427.19 
iodide 
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Crystalline Solubility in grams per 100 ml of 
Name Rormula Mol. | form, color Sp. er. or Melting Boiling 
; : nents ee 
wt. pene oa density point, °C point, °C Cold Hot Alcohol, 
water water acids, etc. 
Platinum 
Trimethy]platinum CrsHsOePt. 6. ees. AQUEST DRAW SDE ee Meio eee mattis Hater al tuicet eae nee litte nares _|v. sl. s. lgr.; v. 
benzoylacetone s. meth. al. 
Trimethylplatinum (CEs artic. wn one EOL WUE OL era ete on cicyseete cell eet ate acai kecet oiveaen sign Salaun nies tee tents sl. s. c. pet. 
chloride eth.; 8. h. 
pet. eth. 
Trimethylplatinum C7Hu02Pt(CHs)s....| 367.36/wh. need..... lsocK?)0)) aatiheed ble estencecnerieas ts its .|s. org. solv. 
dipropionyl methane 
Trimethylplatinum CsHoPtl............}| 367.09}cr. yel. powd. d. ca 250 ats i sl. s. al. eth. 
iodide acet., bz., 8. 
warm bz. 
Trimethylpyridino- CHa) sPb(CSBEN) Pes U8O2.40| Fon. ato a tone ace se vie CLO Op nara cette ciel lterectrentieuarace .|s. pyr., chl., 
platinum iodide bz. 
Pinenedichloroplatinum|(CioHisPtCh]2....... ROSAS prithnoressallinees cn came USH14 ae blade adocetved Soc.) ener .|v. 8. chl.; s. 
(Pineneplatinous bz., acet.; sl. 
chloride) s. eth., et. 
ac., ac. a. 
Stilbenedichloro- (CisHiePtCh}e....... SO2-HO EMO Oly, look away POS Pe Ndr re eto rel| ecru teen eee etaetote w.s. chl., 
platinum (Stilbene- pr. acet., 
platinous chloride) nitrobz.; v. 
sl. s. bz., al.; 
i, ac. a. 
Styrenedichloro- [CsHsPtCh]2........ 704.30jor. hex. pr...|,...........|169-171 lie .|s. chl., eth., 
platinum (Styrene- acet.; v. sl. s. 
platinous chloride) ACs Bs; 
NaCl soln.; 
sl. s. bz. 
Styrenedibromo- (CsHsPtBroje........ 918.12 pink hex: pre-e. 4. > cme cee V5SS4o eh | eles eoowe Salle eed aces allthis s. chl.; sl. s., 
platinum (Styrene- bz., acet.; i. 
platinous bromide) eth., al., ac. 
a. 
Potassium 
Potassium saccharate, |KHCsHsOs......... 248 2Birhomb. Need j2\ ees «mien safe oveteere es syernterel enetelersusuuaet stores a Py (eae I Ie erchneaiel icdchcledo.o nis oat 
acid(d) 
Potassium-m- KOCsH«NO:.2H20 . .| 213.23|flat or. need../1.6912° —2H.20, 130 |d. 16.315 s. al. 
nitrophenoxide 
Potassium-p- KOCsHiNO:z.2H20 . .| 213.23|yel. leaf...... 1.65220 —2H,0, 130 |d. 7.515 sl. s. al. 
nitrophenoxide 
Rhenium 
Bis-2:2’-dipyridyl (CioHgN2)2ReCle..... TUS Sas sers Cla serecel|'¥ 2 ale due eee sehuuabes | otexcaeenereaE ESS Bs Ss lcci svectlrvare |raverecere Strciot | ued exeiieateneetionaens 
rhenichloride 
Dipyridy] per- (CGEAN EL RGOsa 41-407. 30) COL need sa. cle [neem aractasracwl|amemmrercss oe Qe SE Seca isvavell eyacmraynearlele te ly ear eekebecerotenerel 
rhenate(2:2’) 
Dipyridy] rheni- (CsH4N)2ReCle...... Boo UD Velsnoeds.se lle ccuss sos hus er lee came alge pac Be octolteowecroteete 
chloride(2:2’) 
Trimethylrhenium.....|Re(CHs)s...........| 231.31}col. oil...... 60 Rae | ree ee | eee tet tach 8 cates 
Tripyridyl rheni- (CHIN) so ReClewne (634021 (panera. crimes, 5.8 mb asia seiee ae: SO SOT Pe |. | GAR ae I pee bemtrons ears 
chloride (2:2/:2’’) 
Rubidium 
Monorubidium Rb E Geincs ccsa7.cypad 110.50|col. cr., very sQbyS00) 5 Wi lteed eve stdcse hol iagids bc'cii|ie<ve eeeeaton s. NH3;i. eth. 
acetylide hyegr. 
Silicon 
Aminotrisilane....... (EESSDEN io os ess LOTSA ere Piocesrse n- 0.895106 —105.6 52 d. .|s. eth. 
Benzyltriethoxysilane. .|CeHsCH2Si(OC2Hs)s .| 254.39}liq.......... 0.98647, KAIERN SATS 2) 253 i i 8. a acet., 
eth. 
Butyltrifluorosilane....|CsHoSiFs........... 142.21 |col. lig....... 1.0067 —96.6 52.4 d. s. eth. 
Carboxyethyl- (CHs)28iC H2C H2COOH BM lsae Ose val eee tole Oe Pell memes, oc sara tall a ceter ussa beers | reer eneiae token | feanment mene soar nsers 
dimethylsilane 131.23 
Chloromethylsilicane ..|SiH2ClICHs......... £0355) Leora Coleen 0.935 ~8° —134.1 WTA ew cecertpastes tere | avcnexe tle treat iamamemteme once u tas 
Chlorotri- CISi(NCO)3... . .- <4. 189.59|solid; np MEAS 720 niles ee cuca eie tal al tuayoveee apeeniees, ual tos eeessim coo ane]| Sreramreacmbeorel s. bz., C82, 
isocyanatesilane 1.4507 CCk 
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Crystalline Solubility in grams per 100 ml of 
No. Name Rosmuls Mol. see Hee: i ih or ae + BelnOe 
wt. an a fo) ensity point, point, Cold Hot Moohol, 
PONE LOD. water water acids, etc. 
Silicon 
7| Di-p-aminoazobenzene |(NH2CeH4aNoCeHs)2. HoSik’s long Cima Naas coun wae DOA ee a hl See eae 9 lt Mem rete beeen ws aot 1873, 95 % al. 
fluosilicate 538.57| mon br. 
need. 
8| Di-p-aminobenzoic acid|(NH2CsHsCOOH)s:. H2Sik’s pr. wh. long, AZAQE DY mh 1 seuxg-ccetne Recent rere -|0.91%, 95 % 
fluosilicate 418.37| narrow al. 
9] Dianiline fluosilicate. . .|(CeHsN H2)2.H2SiFs. .| 330.33\irreg. wh. pl..|...... eel 2S0u | disease ee eed v.8 / jg? as ale 
10| Di-p-biphenylyl (CoHs)2Si(CeHsCeHs)2] 488.71)col. cr....... 1.1420 170 SY (Um @ \leeien cease 10.402 al., 
diphenylsilane 36.46” bz., 
12.9129 pyr. 
11 | Dichloromethylsilicane. |SiHChkCH3s......... TED Z| ee enh eorrets 0.93° = OB RE gear tia a7Sansellene oceania evel eos ane Gregerenent | een nna eee 
12| Didiphenylamine {(CeHs)2NH]2H2Sik’s .| 482.55)wh.rodsform-|...........- 169%, suse || bee score te aoe le ae ee 2.4492%, 95% 
fluosilicate ing rosettes al. 
13 | Diethoxydibutoxysilane](C2HsO)2Si(CsHoO)2 .| 264.45] col. liq.; no 0909" «ALB eR eA 12832 d. d. s. org. solv. 
1.4010 
14 | Diethylaniline (CeHsN HC2Hs)2HoSil’s wh. pointed 1656" ff Whewucawnd nett modes - |.97925, 95% 
fluosilicate 386.46] pr. al. 
15| Diethyldichlorosilane . .|(C2Hs):SiCk........ 1S7.ABjcoL|hg.; mp |1.0804, IP). 5222-2225 129 d. .|8- eth, 
1.4809 
16| Diethylsilanediol...... (Cots) 2S1(OED 2 yaraaldevres|Colecryan sui lawae sev aeaee 96 d. 140 a °.D  Hieea tee s. org. solv. 
17| Dimethyoxdichloro- _|(CHs0):SiCh. ...... 161,07 |col. lig....... 1.2520 G8 SUL ees 98-1088 7 .|s-al., bz., eth. 
silane 
18} Dimethylaniline (GiEENEICHs)2H-Sils|358:38imonocl wh: |). 6 seers alseicbee as eae ellsaeeidceeck «el eeenale sts _|8-h.al.;i.c. al. 
fluosilicate need. 
19| Dimethyldi(6-chloro- |(CHs)sSi(OC2HsCl)2 .| 217.17|col. liq. mp (1.1357 f we 213 i. i. s. al., acet., 
i th. 
ethoxy)silane 1.4420 e 
20 | Dimethylfluoro- (CH:):SiFCl........ 112.61]col. liq....... 1.18; —85.1 36.4 d. . |S: eth. 
chlorosilane 
21| Dimethylsilicane...... Sile(CHa)o.- ean. ae GOUT ir eieea cuecets spam 0.68 ~80 —150 —=—2O1 yu erlees sai. spllmuteaeic wes eae eke 
22| Di-a-naphthylamine | (CioH7NHe)2. H2SiFs ,| 430.47|rosettes of 1B mm Vall hae Cesc mic a eae 15045, 95 % 
fluosilicate wh. need. al. 
23 | Di-6-naphthylamine (CH Nis) see Sikes || 430.477 hexa wh.wple- ales. ve 2OOrO mn iieeeeece cee oe linceameene -0816%5; 
fluosilicate .1248%, 95% 
al. 
24| Di-m-nitraniline (CeHsN H2NO2)2. HoSiF's rhomb. wh. EOUIOY Pn PPh ai ee red nce Regs Sere .121%; .4736%5, 
fluosilicate 420.50 pl. 95 % al. 
25| Dinitrosodiphenylamine|((CsHs)2N = NO]:. H2SiFs butterfly: ceases acues ue AY CM pol Sernarerieereta nt (Carty Beye. . [842 95 % al. 
540.54} shaped 
indigo er. 
26| Diphenylarsino- (CoH)sSiCeHsAs(CsHs)2 liq., np MGCL Piha samoes 270-2817 |. 3 ss 24]. cometh Stgeemie Omate ve 
phenylene 
‘ethylene 420.51) 1.61455 
27| Diphenyldichloro- (CeHs)28i(OCeHsCl)2. | 437.40} col. liq., co 1.20275 Leute te Sek +5 144 is Te s. al., acet., 
phenoxysilane 1.5510 eth. 
28} Di-o-toluidine (CoHaN H2CHsa)2. H2SiF’s WRAL RE MODAB cacsill care fez ereve co! 9 Ret trae esarctia aera ere rae. Ig atcha NIP Ove ect s.h.al.;i.c. al. 
fluosilicate 358.41 
29| Di-m-toluidine (CeHaN H2C Ha)2. HoSik’s VE ITEOU: Te: ||\0,aed Meet wera aie ches or6 IP ererarstetetossearava ore etl kit s.hval.s;i.c. al. 
fluosilicate 358.41| pl. 
30] Di-p-toluidine (CeHaN H2CHsa)2. HeSiF’s PROSE 1 sccdedicaite wise aie inva cdin mince wind il lees <auar'e muses aut emeave rw Me eye etIfe tyre errmecicre Reet a eer ace 
fluosilicate 358.41} unst, irreg. 
outline 
31] Docosamethyl- (CH3)20oSin........ 755.63|np 1.3988..../0.925 |......e.see, 1834 i i. s. bz.; sl. s. al. 
decasiloxane 
32] Dodecamethyleyclo- (CHs)128ieOs........ 444,93) oily liq., np 0.9672 —3 V1 | need (eet cm ha) Samo yao 
hexasiloxane 1.4015 
33) Dodecamethylpenta- |(CHs)2OuSis........ 384.85]liq., np 1.3925]0.8755 ca, —80 229710 i. i s. bz.; sl. s. al. 
siloxane 
34 | Eicosamethyl- (CHs)2O07Sis........ 665.47/liq., nD L:S080/0:008. 5 Mila wont 17349 Ie re s. bz.; sl. 8. al. 





nonasiloxane 
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Crystalline Solubility in grams per 100 ml of 
Name armala Mol. | form, color | Sp. gr. or Melting Boiling 
. . . °, fey 
wt. | and index of density point, °C point, °C Cold Hot Mooliel: 
refraction Z 
water water acids, etc. 
Silicon 
Bthyldiethoxy- C2HsSi(OC2Hs)2(OCOCHs) _ liq., np 1.404]1.0207 ~=—|............ 94i6 i i, s. al., acet., 
ti il th. 
acetoxysilane 206.81 e 
Bib vidiatnoxyonlorg=mi| Cartesl Cl OUs lis) s quel) LSes Ceo sierders 6 cn ce ai] cracsretarars. ove npatlllaseont ptarayartalectial aie lsysrers ei rele i i s. al., acet., 
silane eth. 
Ethyli i et 
Fe ePIC ESI(NGON. .. <. 183.20|sol., n) 1.4468]1,21922 Teor Wleareee: te al. d. |e. bz., CSe, 
CCh 
Ethyltriethoxysilane. . .|C2HsSi(OC2Hs)s..... 192.33]liq., np 1.3853/0.9207, |..........-. 158.5 i. i s. al., acet., 
eth. 
Ethyltriphenylsilicane . |(C2Hs)(CsHs)sSi..... 288.47|\rhomboidal |............ TOM US crannies eee MRA Mn [Eareeertatac SF5 s. chl., bz., 
pr. eth., acet.; 
sl. s. al. 
Hexadecamethyleyclo- |(CHs)1SisOs........ 593.24loily liq., np .|ca. 30 iY (en Petraes Pee MPEP Crallacs oe cades 
octasiloxane 1.4060 
Hexamethylsilicane, ...|Sie(CHs)s........... 146.38}col. lig....... 0.723% 12.5-14 112.5 i i. s. acet., bz., 
eth.; col. 
Hexamethylmethyl- (CHs)sSiCH2Si(CHs)s} 160.41]liq., co 1241721017520; uu eee eh cee a (GY, en eee oer ty ervoy nde trol booms 0 on 
enedisilane 
Hydroxymethyltri- OHCH2Si(CHsa)3..... 104.23)liq., nD 1.4169 0.82617 Seacad clay cairn A ee Om Pens eer conte (Prenat [roman stare mec 
methylsilane 
Methylsilicane........ Sie ig isis clteccecceats BB UA oes ose s 0.6287 — 156.4 b) I Waren Peary Pesan ees |.crom oc ok ir) 
Methyltriethoxysilane . |CHsSi(OC2Hs)s......| 178.31|liq., np 1.3861|0.9383¢ = |..........0. 151 i i. s. al., acet., 
eth. 
Methyltriphenyl- (CHs) (CeHs)sSi...... BUS AA. 5. Sone reels 67.3 ile” 0 @ ilitkerauternmareis s. eth., chl., 
silicane bz.; sl. s. al. 
Octadecamethyl- (CHs)1sO7Sis........ 607.31]liq., np 1.3970|0.913 P5S5 2 WP are eesican avers Pee eres .|s. bz., sl. s. al. 
octasiloxane 
Octamethylcyclo- (CHs)sSuOu.. 5.4: 296.62\oily liq., np |0.9558 res Eee © eerie Be Riied eh Rich ere: AN bei ates 
tetrasiloxane 1.3968 
Octamethyltrisiloxane .|(CHs)sO2Sis......... 236.54|lig., np 1.3848/0.8200 —80 Ne | wi leeeeseccllobares eae os s. bz.; sl. 8. al. 
Phenylenediamine Si(CeHsCH2)4....... D5724 | CROGyDYa | losses eeee oot DAB aA OM cloparciem con tel nue ret mcnets . 10.0656, 95 % 
fluosilicate(m) need.-like pr. al. 
Phenylenediamine CeHa(N H2)2H2SiFs...| 252.24|pink irreg. Nee henpeoaaaee oom as coalboaoosts ve 0.01426, 95 % 
fluosilicate(p) six-sided pl. al. 
Phenylisocyanatesilane |CsHsSi(NCO)s...... 231.24|solid, np 1.27320 251.9 sl. d. s. bz., CS2, 
CCl 
1.5210 : 
Phenyltrichlorosilicane. |CeHsSiCls.......... DAMN lataiilt sb 5 Goerempicit 1.3262 aa, Cro | 201.5 (oO OI tenure co s. eth., chl.; d. 
al. 
Silicobenzoic acid...... CeHsSiOOH........ 138.20]col. flaky resin|............ 40-50 DUBG= Pl yamveeaesae lasieresnenrees s. eth., bz., 
chl.; sl. s. al., 
ac. a. 
Tetra-m-aminophenyl- |(NH2Ce6Ha)sSi....... SOG: b7\S0lGuG. oe se 0 nn nee orp ee ered eee oe lina mp erATT COO CoO duaN G 
silane 
Metrabenzyisilicaneh. .);|51( CellsC Hei) e)s, Sate atte|) SO eGo loners chae «cn okie [aioler are ote tale hell a abata levaiels batons is 127.5 (eae Ecchi tS s. eth., chl., 
bz.; sl. s. al. 
Tetra-p-Biphenylyl- Si (CattaColls) as oeisiects |MOSOLOL COL. CPs cries sratters ves eels 283 600) fe Pbal|Scacromintalsmrcmreress 10.0490 al. ; 
silane 0.2720 bz.; 
16.6929 pyr. 
Tetradecamethyleyclo- |CuH4Si7vO7......... 519.09]oily liq., np 0.9730 —26 YAO MN iheva ehavsceell ererectso toon | eaememeene cts kensria = 
heptasiloxane 1.4040 
Tetradecamethyl- CuHwOsSis..... 06.) 459.00)liq., np 1.3948]0.8910 —100 £42090) FER MO REA yal lida eines s. bz.; sl. s. al 
hexasiloxane 
Tetraethylsilicane..... Si(@obls)aneccerrass oe I44 SBiig.wleA246ra 10.7626 tepeceuete a esse nes TB2:8=3:2) | Were ctenats lege mestecerulceeall anne seperererenenecncs 
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Grrmalline Solubility in grams per 100 ml of 
Nie. Nes Wornals Mol. eee a gr. or ra as eas 
wt. and in cx fo) ensity point, point, Cold Hot Alcohol, 
refraction water water acids, etc. 
Silicon 
61| Tetraethylthiosilane. ..|(C2HsS)sSi..........| 272.59]liq., np 1.5638]1.0860% —6 11 {0 nn |e: ARMS oR eee ee allbe a ercdsoes 
62| Tetrahexyloxysilane. . .|(CeHis0)4Si.........| 432.77/col. liq., np O:S%G 9 [ened tad, 232-23418 d. d. s. org. solv 
1.4300 
63| Tetraisopropyl- CuHSeSi.......... 392.83|solid, np 1.00997 335 176-178" |) os See ee 
mercaptane silicon 1.5350 
64| Tetramethoxysilane....|(OCHs)4Si.......... 152.22)col. liq., np AOC R 9 ae Wine acs ete 121-122759 d. d. s. org. solv. 
1.3681 
65] Tetramethyl- (CHs)4SaSi..........| 216.48lsolid, np 1.1888; 31 TAA TA GID owls woe oy kaye test pce a eRe 
mercaptanesilicon 1.5989 
66| Tetramethylsilicane....|Si(CHs)4........... 88.23]col. liq....... OSGbIio "Gaines pee Di Sv Clib os alae .|s. eth.; i. cone. 
H2S0s 
67| Tetraphenoxysilane,...|(CsHsO)sSi. ........ 400.51\col. er....... 47-48 415-4207 d. d. s. org. solv. 
68| Tetraphenylsilicane....|Si(CeHs)4........... 336 D1 Cols nfo CC amma |bywsmaperee.. 2. 2. S: ail crseaeete ats oe acatell ecteterovece ie ceed | tea cic elec les oe eters s. acet. anh. 
amor. part. and chloro- 
sulphonic 
acid 
69] Tetrapropoxysilane....|(OC3H7)4Si......... 264.44\col. liq., np OORT > tr ae eer ee 225-227769 d. d. s. org. solv. 
1.4015 
70| Tetratriethyl- Sif[OSi(CHs)2CoHss. .| 440.96]col. liq., 7p |0.895,2", —45 Logs * PNR SS . e ee 
siloxysilane 1.4112 
71| Thioisocyanatotri- (CoHs)sSiNCS....... 173.35|liq., np 1.4944|0.9347 ‘| ............ D103) in Re el ee 
ethylsilane 
72| Tolidine fluosilicate(o) .|(CHsN H2CeHs)2H2Sil’s yaya sre, eee we an Se DOR? TBR ete ere oer ae ee ee . |.01326, 0.4136 
356.39] wh. pr. 95 % al. 
73 | Tri-p-Biphenylyl- (CeHs)sSiCeHaCeHs. .| 412.61]col. cr......./1.1029 174 ss: | A (SARE eis) AE rae 0.238” al.; 
phenylsilane ' 17.776” bz.; 
2.72520 pyr. 
74| Trichloromethyl- CChSi(OC:Hs)3.....| 281.64|col. lig., np 11.8660, |............ 815 a i. s. al., acet., 
triethyl i 
riethyloxysilane 1.4320 eth 
75| Triethylbromosilane. ..|(C2Hs):SiBr.........] 195.18|col. liq., np |1.7777 ~—|............ 162 RO OM ace te s. eth. 
1.4561 
76 | Triethylchlorosilane. . ./(C2Hs)sSiCl.........| 150.73}eol. liq., ny 0.89677 oN At See 144735 d. .|/s. eth. 
1.4314 
77| Triethylfluorosilane. .. .|(C2Ys)sSiF..........] 134.27]col. liq., np |0.9354%  |............ LOSSLOOMES Hao lbenac eee s. eth 
1.3915 
78| Triethylphenylsilicane .|(C2Hs)s(CeHs)Si.... . LOZ SBlieenertenn Ore a ese 149 | | oo en |= ARP ee ts ey 
79| Trimethylchloro- (CHa) SiCHCl ncn 12267 cole ign mye lOSvate a eer eee eee. Yl ieee bats leccmeatinnwraenel it ecard ns mayer 
methylsilane 
1.4180 
80 | Trimethylethoxysilane . |(CHs)sSi(OC2Hs)....| 118.25/liq., np 1.3741/0.7573" |... 75745 - is s. al., acet., 
eth. 
81) Triphenylacetoxysilane |(CeHs)sSiOCOCHs...| 318.45|col. cr.......].......... Di Miererae da wrasse ae | lene oc crac orale eect ec reterel ence nee eee 
82] Vinyltriphenoxysilane .|CH2:CHSi(OC6Hs)s..| 334.45 liq., np 1.5617 1.13007 san CORR + 210,27 i. Bs. s. al., acet., 
eth. 
Silver 
1| Acetylene silver nitrate |AgoC2.AgNOs.......| 409.64/fine. nd. and Ble use) stn 0c me) en 9 | | ROR I ee eee || A 
(complex. ) crosses pt. ca. 212 
2| Cycloocta-1,3- CsFis-2AZNOs. o 2 acti) 447, 0dlcoly needin.riinsactcene ac iLOOde | Nilecnnrs Samus | (eee nn |e s. h. meth. al. 
dienesilver nitrate 
3| Cycloocta-1,4- CsHi.2AgNOs ..... 44-7 O4lle..col.. hexi0 \lae-ctnbeln.soxd DORI tb | (lice acctia yeep ieee Mente anc] kc eee sl. s. boil. 
dienesilver nitrate tab. meth. al. 
4| Cycloocta-1,5- CsHi2.AgNOs.......| 278.06/Ing. col. need.|............ Be ey as a Ei iorg setae restore whstesl etreneec tac oil ee v. s. meth. al. 
dienesilver nitrate (128.5-131) 
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Crystalline Solubility in grams per 100 ml of 
No. Name Rommnuly Mol. | form, color | Sp. gr. or Melting Boiling 
: : sings aE 
wt. Pte density point, °C point, °C Cold Hot Alesiial, 
water water acids, etc. 
Silver 
5| cis-trans-1,3-Cyclo- CsHi.AgNOs....... 278.06) wh, cr....... BBB a1 7b ide letra eeds (ered teed ts .{sl. s. abs. al. 
octadienesilver 
nitrate 
6| Cyclooctatetraene CisHis. AgNOs....... Bide tillsVirey Scr mennaateecta ec ene sire (/ Goria: Ome lula am) [|| seein fees || Saree ie || ie ieee Se si birals 
dimer silver nitrate 
7| Cyclooctatetraenesilver |CsHs.AgNOs......., Ae ALOS ee ONGe oa. s asi od erates ke 173.d. ld. .|s. aq. AgNOs; 
nitrate s. al. 
8| Cyclooctatetraenyl- CisHO.AgNOs.....| 378.13]pa. yel. need.|............ 2 det Tg [boas ve. ws ccna, ofa all Bist BIA oor .{sl. s. abs. al. 
phenylketonesilver 
nitrate 
9| Cycloocta-1,3,6- CsHi.3AgNOs...... GLE: SOlhatmnced' wale eee BS OF Mle Mec unr ok alin ceaeeens (Pets caae a sl. s. meth. al. 
trienesilver nitrate 
10} 1,3,5-Cyclooctatriene- |CsHio.AgNOs....... PASH OLS ee, = eee a 6 125-64 BPE iltett mons chon lies ts. aoe .|sl. s. abs. al. 
silver nitrate 
11] cis-Cyclooctenesilver (CsHis)2.AgNOs..... SHOP IIE Re Sen a otcupl laden tere SDL] Sand fl aroetetnecharcs (momen inc .|v. 8. meth, al. 
nitrate 
12] 1,2-Dimethyleyclo- CiHi.2AgNOs...... ETMB OO Cis trite russia | feieccees ata tae = LAA Si liverscs a cneusustereoe | ees tean avanetora’ | tere ct ecaieee s. h. abs. al. 
octatetraenesilver 
nitrate 
13| Ethyleyclooctatetraene-|CioHi.2AgNOs......| 471.95|gray wh. er. SNe Ea ean ye \ll Scere opanieano locio cre oro i. eth.; sl. s 
silver nitrate abs. al 
tt) Beh isthver.cyesx.<. asics CAE UNS Ae ae MSG 203 Prat S ere lit: akon ate LES AO ba Bi evetvicnescer unser i tetan bets cobesos fl rare Sesmaees et | ch fase eee ee ene 
15| Methyleyclo- 2CsHi.3AgNOs..... 745.98)lt. yel. pr... . EBS SAB 45: Wilavole Gre co co wure adie tian ae ate .|sl. s. abs. al.; 
octatetraenesilver i. eth. 
nitrate 
16| Methylsilver.......... AGS Se masses se of 122:90\velon. 2. =<. dpe — 40 © Error t ivate es lconeintaacaers .|meth. al. 
0.04789; al. 
0.048; amyl 
al. 0.0680 
17} Phenyleyclo- Celis. Coz AGN Og: nil SOO Ml vel prieryecalcet sayn(LG4o do 4 i|ktocepeit conser tmceee .|i. ¢. eth.; s. h. 
octatetraenesilver abs. al. 
nitrate 
18| n-Propyleyclo- CnuHu.2AgNOs...... 485.98| paepvels. CLs... cleo. sya aa: ZEIGE We Higprcmets: ms.colla o> po baollotaon on woe s. h. abs. al. 
octatetraenesilver 
nitrate 
19| Silver acetylide silver |AgeC2.6AgNOs...... 1259.01|wh. rhomb;..|......-.-...|d@ >308 .{d. . |i. acet. 
nitrate complex 
Sodium 
1| Bis(1-methylamy]l)- CisHoNaOS........ SSsreGliwn. wraxlikes Wie gs cect checeloeustetere-clast ovate . (34,325 44,770 s. acet., bz., 
sodium sulfosuccinate pellets glye., CCla 
(Aerosol MA) 
2| Hydroxydionsodium CosHasNaQc......... 454:54) wh. POW. . a elise «ca ce Sesue d. 193-203 aise Ss. s. acet., chl. 
(Viadril) 
3| Sodium acetamide..... NaNHCOCHs3...... SlObiwhy tabli. cade. cates vate on 300-50 d. alkel .|d.al.;sl.s. bz., 
liq. NHa 
4| Sodium acetylide IN GEC a akie toe hile AS O2iwhsicrecr. << alivesste oh cave ob ds >210 ld. B,Gapetas (Sonlica 
(ethinylsodium) NHs 
5| Sodium anilide........ Nia NISC dessnates cei) Libor dldiiwheecrsave © oh chs cea d. d. J de ca,quallense 
hyer. liq. NH3 
6| Sodium anthraquinone-|NaCuH70s8.H20....| 328.28]silvery leaf ..|.......... .|d. 0.84 27 v. sl. s. al. 
B-sulfonate (‘‘Silver 
salt’’) 
7| Sodium arsanilate NaCeH7OsNAs.6H20 | 347.13|wh. cr. powd.,|............|...-..02000- 1617 .|al. s. al.; 8. 
(atoxyl, soamim) monocl. meth. al. 
8| Sodium benzamide..... NaNHCOCsHs...... 14312 whe powds.: estas oes d. 5) | coaeeeeee d. al.; i. eth., 
bz., chl. 
9| Sodium-N-chloro-p- NaC7H7O2NCIS.3H20} 281.69]col. pr.......]............ expl. . |S. None |) ee osanade orc 
toluenesulfonamide 175-180 
10] Sodium ethoxide NaOC2Hs.2C2HsOH .| 160.19|/wh. powd. or}............|—2C2HsOH, |d. d. d. WATE So 
(sodium ethylate) need. 200 NHs 
11} Sodium, ethyl-........ IN @ aE sttarteeiyansiec oooh S2:O5\|whrer..d. All| \ck.cead« c.0cssus d. stds |G. al. eth.s (8. 
diethylzine; 
1, DZ. let, 
12| Sodium-f-naphthoxide .|NaOCiwH7.......... 166516 wh powds;. Velsccee oe. cs a: d. a, © Bs ee eta v. s. al., eth.; 
hygr. 1, lors 
13| Sodium-p-nitrobenzene |NaCseH103N3.2H2O . .| 225.14}gold. leaf. or |............ —H2O over Jexp. WavSe = |) 0 bleach | AM Gr ead Bis 
isodiazotate need. H2S04 
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Crystalline Solubility in grams per 100 ml of 
No Naine orale Mol. form, color Sp. gr. or Melis Boiling 
wt. | and index of density point, °C point, °C Cold Hot Alcohol, 
refraction water water acids, etc. 
Sodium 
14] Sodium-p- NaOCesHsNO2.4H2O .| 233.15}yel. monocl. |............ —2H.,0, 36; |d. 5.97% .{sl. s. al. 
nitrophenoxide pr. —4H20, 120 
15| Sodium-o-sulfo- NaC7H.O:NS.2H20..| 241.20|wh. tabl.....]..........-- = HO Vale aise nc cee v.8 .{sl. s. h. al. 
benzoicimide 
(soluble saccharin) 
16| Triphenylborylsodium* |NaB(CeHs)s........ DL AoW PANS leroy eat stay” lates nubgemosune 0.0 (-tuced tacucfioncits © d. d. d. 0.0818 eth. 
need. 
17| Triphenylmethylsodium|NaC(CeHs)3........| 266.32|red. cr.......]..-.. 22-0. e ee fee eee eee eee ld. .|s. eth., bz., 
liq. NHs 
Tantalum 
1] bis-Cyclopentadienyl- |(CsHs)eTaBrs....... 55087 rtstecr.. tellers ee QROds. Ab eaawnersc nce gs. | (etree Pe sl. s. chl.; 
tantalum tribromide 
2| Tantalumpenta- Ma (OCs) renee oe 336.12|wh. solid..... AetD. REE .|50 18910 Go | Westeeretetcetate Netotenntet> tent ee 
methoxide 
Tellurium 
1] Di-n-butyl telluride....|(CsH»s)eTe.......... 241.83]yel. oil...... 1.33449 132-5 Nees ety | ee etree cores 
2| Diethyl telluride......|(C2Hs)eTe.......... USB. 72] Saecajeente tee he Neches at asta [Aten ipeedaiaes ot 137-8 Gl B. 9) ae s-ctavauctare et emeineteren eas aneta 
3| Diethyltelluroketone.. . |C2Hs.CTe.CzHs.....| 197.74|yelsh.,oilyliq.]0.8821¢ J... 0.0... - 69-728 i i v.8.eth., 95 % 
n> 1.5480 ahve 
4| Dimethyl telluride..... (CHa yPeyaacsia che) LO vcOn|Daemele Ollee Illrmeidenon terre sld. in liq. SIOTM oe ec ks | [RCE re eee ace 
garlic-like air 
odor 
5| Dimethyltelluroketone |CHsCTeCHs........| 169.68|col. oily liq., O:Bb7 Sy |) il ece eer 55-5810 i re s. eth., sl. s. 
(Telluroacetone) nd 1.4883 95% al. 
6| Dimethyltelluronium |CsHsBreTe......... 317.49}or. leaf-like Ta ee ern as eee js. al., eth. 
dibromide(a) cr. 
7| Dimethyltelluronium |CoHeChTe.......... 223) 58ileatalike ors. cltucwsocle see 92 .|s. 8 s. al., eth. 
dichloride(q) 
SiiMimetnylveuuronium, | |ColeGl Ler... neisirsi|) Le Sse Leak tke: Oki eile dctate cls ot ol ae [eckson Neto era) e crcl ete cesta eettot reat atetonetata tiers s. al., eth. 
dichloride(8) 
9| Dimethyltelluronium {|CeHeloTe........... 411.48]red er........ pe Oe ee RK bey tics i v.sls s. chl., bz. 
diiodide(a) 
10| Di-p-phenetyl (CoHsOCeHs)2Tex....| 497.52lor. brown 1.666 108 a. S108's locates eee s. lgr. 
ditelluride need. 
11] Ditelluromethane...... (Oy) 2 Ol Wey Nearest) - 269.23/dk.red.amor.|............ d. 124 i i. is 
sld. 
12] Ethylmethyl- CoHsCTeCHs....... TSSc7l dark vel oi, |teSyit = Waele cen ee cae ag-6: “OST e,. .  eeere 
tellurophetone 1.505525 
Thallium 
1} Di-n-Butylthallium (n-CsHo)eTICl.......| 354.06}col. pl. or _|d. 240-250 Msi se .|8. hot bz.; 
chloride flakes (from (expl.) 0.28% al.; 
pyr.) 2.9839 pyr; 
v. sl. s. eth. 
2) Dicyclohexylthallium |(CeHn)2TICl........ A0G TS ilone ool\e" 7 |\\eauesanee eas CC. SLO=280)4 61. Seana v. al. 8, i. s. hot al., 
chloride need. hot bz.; 
1.34% pyr.; 
i. eth. 
3| Diethylthallium T1(CsHs)2OH....... 270360|\. , Sitone-da ator leeadea con ree PRPS > WHEN Ata meee v.38 ape a eal. 
hydroxide 
4| Di-n-hexylthallium (n-CoHis)2TICl...... SLOUMGl ool snply sss orl eatetaed Babee ol kek OS Un on UEllecmar henner 0.011728 _|s. pyr. ; 0.12328 
chloride al.; 0.030423 
bz.; i. HNOs 
5| Di-n-hexylthallium (n-CoHis)2eTINOs....| 436.72|shiny flakes..|............ d. 271 /0.00823 10.1856 al.; 
nitrate v. sl. s. bz. 
6| Diisoamylthallium (4-CsHi1)2TICl.......| 382.11 }col. er....... Re ety artes (ecard . Isl. s. .|0.3139 al.; 
chloride 1.748 pyr. 
7| Dipropylyhallium TI(CsH7)2Cl........| 326.00/silveryleaflets}............ BOO!” PE Tere cocoa enmeninters ence _|s. eth.; i. HCl 
chloride 
8| Triethylthallium...... TH(Gstin gees 291.56|yel. liq....... 1.95793 —63 LOD aoe «eu Ic 8e petal ocean ato | epee eae 



































* All of the tri-arylborines form analogous addition-salts of the alkali metals. 
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9 


20 


21 


22 




















Crystalline Solubility in grams per 100 ml of 
Name Formula Mol. | form, color Sp. gr. or Melting Boiling 
wt. | and index of density point, °C point, °C Cold Hot AMoskoL, 
refraction . 
water water acids, etc. 
Thallium 
Trimethylthallium..... MU GES ye tees casera 249.48) col. need.....|...........+./88.5 147; may d. .. |v. 8. bz., eth. 
expl. 90 
Thorium 
Thoriumisotetra- ‘Th(OCwy a i. « AGSi80 oh tors... eaniellneas Oe ERG 800.1 BUbLS200= ide B)) Hoascteukenent s. bz. 
propoxide 2100.1 
Tin 
Ammyitetrathioonthon 9 HONUS GEE) A. i's cin 9) || Oo LsO4 May alsy,, ister: wiall hdattee « sian tvoalliereveleetadies ous a 1G2-008) ih) Pll Ry Ri sa, dllsiced ARTA oor 
stannate(n) 
Amyltetrathioortho- |[CHsCH2C(CHs):SSn =f... oe ee fee eee cee eee BA 1 UM) |S tae Rae eh ip wcll are 
stannate(tert) 531.52 
Bis(tributyltin) oxide. .|(C«Hs)sSmO........ 424.73] yel. liq....... NTL Z BS sce alistePircneetrestra etn cate PAR CES PE RID Iby 5 ech tore On oq liea a whe 
Bis(triphenytin) sulfide | (CeHs)sSmS.........| 500.76)solid........ SVE AVBS! [sheeted tel Gal elke calcein ee eae eee 
Bromobenzenetetra- Sn(SCeHuBr)s....... BiOIOS Pres noche HOTZ 7 PIES ee ARS ones llliniseredergnecamedl alate one doe tie | Oe RARREn econ iene 
thioorthostannate(p) 
Butylbenzenetetra- Sn(SCeHsCaHo)s..... VCO LOU Sen Ar Pas | RR ee TOB 5 eer 5 ee a re pare Mls tereveieeeenasy ied | iene Ree ert 
thioorthostannate(p) 
Butyltetrathioortho- (Sn(SCsHo)4......... AT Ose ll ERAS Voy Serdlee ee rea Ee eect ae 136-00) | sose.c halved bees eee 
stannate(n) 
Butyltetrathioortho- |Sn(SCsHs)4......... BIOS ate cetera ieee ree 4 al arco ceed ae TLL I acouonuectcsal| Warasiencis oral | Roe see 
stannate(sec) 
Butyltin trichloride... ./CaHsSnCls.......... 282.17] col. liq., 1.720 —63 O80 Siler aoe 8. org. solv. 
1.524420 
n-Butylvinyltin n-CiHo(CH2:CH)SnCh solid, np 1.5334 27-28 OB=1012 i macs cure lao eee rate teeter 
ies 273.78) 1.5254 
Carbomethoxyphenyl- |(CHsOCOCsH,)SnCls| 360.19]............ sy Se [ea eeaem unre inen be cane faired mrcriiactacet |(c-< ter tee a 1G ac 
trichlorostannane(o) 
Chlorobenzenetetra- Sn(SCsHuCl)s....... GOS SNe Seay ts opavctee ete ietucreverssehenaed [er |e ee eee |e es Eee MEE cre bees on Re ity 
thioorthostannate(p) 
Cyclohexyltetrathio- Sn Crit yes a .so.ca| OT OOO a alec curve [on |i oe eee nen: Senn ARPA S oor | |oc-o-n oso o.0C0 
orthostannate 
Diallylsdibutyltin. . ...|(CsH»)2(CH2:CHCH)2)28n liqsjl 4986 .c1T09990) Maiden Ope | Poet oe lanean bu me|( soo uctmoce oes 
315.07 
Diallyldiphenyltin. . . . .| (CeHs)2(CH2:CHCH2)2Sn LigheGOLS25 ei 26S825" mene cn nicer yet ee Oe eee nee Ge.) [onatore 3-9 9a 
355.05 
Di-o-anisyldichloro- (CHsOCsHa)Sn€ le: 5 ,.\|| 408.86) osc are... one -ers ollcscate cuore verevesere ti nn) | RGesSerR ene allcnvad cool podatn oon0|lo adoro « 5-0/0 
stannane 
Dibenzyldiethyl- (CeHsCHe2)2Sn(C2Hs)2} 359.08]liq.......... 1.4. <20 998-400" Feel Pe ks chlo aakteeneeeene s. org. solv. 
stannane 
Dibenzylethylpropyl- |(CeHsCH2)2(C2Hs)(CsH7)Sn_flig..........J........0055 >0 920-515) |e aleeeercarep _|misc. all org. 
stannane 373.11 soly. 
Dibenzyltin acetate... .|(CeHsCH2)2Sn(OCOC Ha)2 Colsnieed..f.0 nl Sscnenicka tes 136=%e Vee 8 cee aeeeor | Gee eats ede eine s. acet. chl., 
419.05) al. bz. 
Dibenzyltin dibromide .|(CeHsCH2)2SnBr....| 460.78]col. need. f. |............ 130h  — ptlisdee epraeaen eller: okckel Sopris naan _|s. acet., al., 
pet. eth., chl., 
CCl 
Dibenzyltin dichloride .|(CeHsCH2)2SnCh....| 371.86)col. need. f. [............ sete ee I os ease mpenitaed, Liensinich qeecl oOorI OIL ls. acet., al., 
acet.-HCl eth., chl., 
CCh, h. ac. 
a. 
Dibenzyltin diiodide. . .|(CeHsCH2)2SnI2..... 554.77\col. Ing. silky|............ (Yj a | Prien te erent lon eros. Acton _|s. acet., al., 
yel. need. f. eth., chl., 
pet. eth. CCl 
Dibutyldiphenyltin. .. .|(CsH»9)2(CeHs)2Sn....| 387.14/col. liq., VeASS2 0 Wo BPR et cacsecstees 6210; | retin cited |doncornorc || oc6 oar: strc 
1.5602 
Dibutyldivinyltin. .. . .|(CsHo)2(CH2:CH)2Sn | 287.02/liq., 1.4824 [1.1270 |........+..- (RoE Nelo Rope: eiciareruder = cites | oeetansereenet a= 
Dibutyltin diacetate. . .|(C4Hs)2Sn(OOCHs)2 .| 326.99}col. liq., 1.32 10 142-145” i. re s. org. solv. 
1.48220 
Dibutyltin dibromide. .|(CsH»)2SnBre....... 392:74\sm. need......|...... 20 118-170 i. ORLA Screen tin Ath 
Dibutyltin dichloride . .|(CsHs)sSnCh........| 303.83)/need. wh. 1.3659 14210 d. 113.64 d. d. s. eth., bz., al. 
1.4995 
Dibutyltin dilaurate. . .|(C4H»)2Sn(OOCuH2s)2 oily liq., 1.05 PY pate) MBN omen te aia. hers i. i 8. ac., bz., 
631.55} 1.47414 eth., CCl 
Dibutyltin oxide...... (CiHe)2SnO...2..... 248.92| wh. amorph. |1.58 d. ale i. i, org. solv. 
powd. 
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Solubility in grams per 100 ml of 














Crystalline 
ek Naas Tornls Mol. form, color Sp. gr. or Melting Boiling 
wt. | and index of density point, °C point, °C Cold ae 
refraction water water 
Tin 
30] Dibutyltin sulfide. ....|(CsHo)oSnS......... 264,99|colt=vell Nips, 215417. Demet) Aare ran ollhesevera conse reread Pepe tee. aston ietatneeeree eae 
1.58 
31| Dibutylvinyltin (C4Ha)2(CH2:CH)SnBr col. lia., SOTS See rene G60 eh cea eeetenenre nine 
bromide 339.88] 1.4970 
32] Dibutylvinyltin (C4H9)2(C H2:CH)SnCl Mgel.498720, 1.26620 Siheyl esses LE2=1 344 ee AES. cS ree 
chloride 295.42 
33 | Dichlorodi-m-toly] (CHsG@ebHa)sSn Clana) '371286| pare ee ae | eens carter 30-40 PR ae ec ee we ee 
stannane 
34] Diethyldibromo- (CoHs)2SnBre(CsHsN)2  23Ssidsjw.... ss ee es TAO RIO hoes ae eR oe © oa ee 
dipyridinetin 494,84 
35| Diethyldiisoamyltin ...|(C2Hs)2Sn(CsHu)2...} 319.10}............ LiO72SS oN iieads es oem CLEP LAU Ra etagies.2 
36 | Diethyldiisobutyltin. . .|(C2Hs)2Sn(CaHo)2....| 291.05)............ 1.1030). ~* eh eeaeken cs LOS 28 Mi ais ste ng Peer 
37| Diethyldiphenyltin. ...|/(C2Hs)2(CeHs)2Sn....} 331.03]............ A eT S(O Pak ra Ae 154-6! Aetiisos,. ao eP. ee 
38| Diethylisoamyltin (CoHs)e(CsHu)SnBr .| 327.87)............ LASSIU!, . eb TASS 1 0a ln | oe 
bromide 
39| Diethylisoamyltin (CoHs)2(CsHu)SnCl,.| 283.41]............ gy ° 1): 8 2 (ge SST 125.5% Ns Scere PA 
chloride 
40| Diethylisobutyltin (CoH s)s(Calis)SnBr’.).|| S13;84i...25.....-2 LEDEOSS oe cetlaraia scolaire W208 ko. a8 SUR 
bromide 
41| Diethyl-n-propyltin (C2Hs)2(C3sH7)SnBr..| 299.81]............ TI 5OVOR — Gulia Seer nets 119/916 DO Bee eee ae 
bromide 
42| Diethyl-n-propyltin (C2Hie)s(CzHy) SnCl 45 255:36|na. eases eee VB SAR18-7-9 GRA Bek end 108% eh ee eae Se 
chloride 
43| Diethyl-n-propyltin (CGS COR S lsh Wap LIEBER ok san AR Are uve. DAIS De | iii Bebe bicelles ee eee 
fluoride 
44) Diethyltime i. s0 oats Sn(@eHs)o. 32.204 4 176.81\sl. yel. oily 1.654 <-12 150 d. i i. 
liq. 
45) Diethyltin dibromide . .|(C2Hs)2SnBro.......| 336.63]col. need... . .|2.0684 63 232-3 8. s 
46| Diethyltin dichloride ..|(C2Hs)2SnCh........ 247.7 2\wh.need,...checoc-+s++++ «(84-5 220 8 s 
47| Diethyltin difluoride... .|(C2Hs)sSnF2........ ZAa Sligo pl. Om long |acet.cks are Lee ORME Lalinces ce oes ala eneen tes 
rhomb. tab. 
f. meth. al. 
48] Diethyltin diiodide....|(C2Hs)eSnI2......... ASO\O2 wWhwMeedersvelladeb sca «oars 44,5-5.0 240-5 d We Sl a sl. s 
49| Diethyltin oxide....... (CoHs)2SnO......... LO2:8liwhspowdl. «iil .£%ac:s0scu x [REI hee oneeeeee i. i 
50| Diisoamyltin dibromide}(CsHu)2SnBro....... AZOCTD Re te a cetera Pan eoire = 2b tar A Pe es cll ee ptotnin dal ao erearette 
51) Diisoamyltin dichloride |(CsHi1)28nChk....... SSL. SSlpere hon wkoete (28 Cerio de osha lo aki Para Wun beiewcsdy: 
52| Diisoamyltin diiodide. .|(CsHu)sSnle........ 514.79]oily liq... . PA RT cde ach Seis 7 a on ee sl i atactac 
53 | Diisobutyltin dichloride] (CHs)2(CHCH»).SnClz Licdeerh ent an 1.5012 9 LSE te ee ee 
273.76 
54) Diisobutyltin diiodide .|(C4H»)2Snle......... ASOT 8 verb tevcen creer saeco ara eie lt see eee cae ae 290 = 5S needs coterie aide 
55 | Diisopropyltin (Cee) 2Sn Bra... 1.20 COdOelDa., Velev cok. cacea sa 54 ld. d. 
dibromide cr. 
56 | Diisopropyltin (CsH7)2SnChk....... 275.77\col. transp. SO=e Pea eee 8 8 
dichloride cr. 
57| Diisopropyltin oxide. ../(CsH7)2SnO.........| 220.87]............ Diet i i 
58 | Dimethyldibromo- (CHs)2SnBro(CsHsN)2| 466.78]...........sleccecceeeeee 1h ¢? Ho IR rsenree RE A Pap (|S ee 
dipyridinetin 
59 | Dimethyldichloro- (CHa)2SnCla(CsHsN )2| 377.87]............ 16S app |. kee weulletoek «let cee 
dipyridinetin 
60| Dimethyldiethyltin. ...|(CHs)2Sn(C2Hs)2....| 206.88]col. liq....... 1.231919 <-13 144-6 i i 
61] Dimethyldiisobutyltin . (CHs)2Sn(CaHo)2....| 262,99])..........05 UP Mi 42D Pe ee ee ee SHI be cle de SERS. scp etches 
62] Dimethyldioctyltin....|(CHs)2(CsHiz)2Sn....| 375.21 liq., 1.4659..]1.0168 |............ AAT TV SURE Ti tocol tenesellie tasiersrake 
63 | Dimethyldivinyltin. .. .|(CHs)28n(CH:CH2)2.| 202.85|np 1.4720....|1.2847 |............ N2O= To 1200 |ihie 2)! «Aeneas Be 
64) Dimethylethylpropyltin|(CHs)2(C2Hs)CsHi8n.| 220.91]............ 1.201459 ek ee er EOS Vill iceroaterenmalltecrocsmcnem 
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Alcohol, 
acids, etc. 


6.9341, meth. 
al.; 3.782 al.; 
.058! bz. 

s. bz., eth., 
lgr., chl., 
CCl 

s. eth., org. 
solv. 


s. HCl, org. 


solv. 


. |.45%1, al; 


2.6431, meth. 
al.; 0.4731, 
bz. 


s. org. solv. 

s. HCl, dil. al., 
cone. alk.; i. 
org. solv. 


i. org. solv. 


s. al., h. bz., 
glac. ac. a. 
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Crystalline Solubility in grams per 100 ml of 
Name “Rescaygil: Mol. | form, color Sp. gr. or Melting Boiling 
: ' Sa as 
wt. ee density point, °C point, °C Cold Hot Alcohol, 
water water acids, etc. 
Tin 
Dimethylethyltin iodide|(CHs)2C2HsSnI......| 304.73/1.57058 DOLGdea | Miksa deaf LR ena Beate Neem Al nz ras ici Oc 
185-7718 
Dimethyltin. ......... MG) Sole. ccc ek | ASeOle Velo Bld ites Ihiddor «cnc leeds buea aa. 6 RR ee te one (Guile ie i. org. solv. 
Dimethyltin dibromide |(CHs)2SnBre........ BOSS OOM Dla aca ge lathe ies 74-6 208-13 8. 8. s. org. solv. 
Dimethyltin dichloride. |(CHs)2SnClo........| 219.67]|col. cr.......)...0 cece eae 90 (107) 188-90 8. ..|8. org. solv. 
Dimethyltin difluoride .|(CHs)2SnF2......... LRG Gib ne Hl eepalieaterts i corsceailiersclcteiea erie d. <360 4,660.7 . |.0831, al., 3341, 
meth. al. 
Dimethyltin diiodide . .|(CHs)2sSnI2......... 402.57|/rhomb. wh.. .|2.872 43 (30) 228 sl. s 8. s. org. solv. 
Dimethyltin oxide..... (CHs)2SnO......... 164.76) wh. powd.. . ./1.269 infus d. i ib, s.a., NaOH; 
i. org. solv., 
NHsOH 
Dimethyltin sulfide... ./(CHs)2SnS.......... VSO S2i ete: econ scstea Coens MAB Gg Wee Mia's tau faienciebe sec) ian ase cried Geena 
Dimethylvinyltin (CHs)2(CH2:CH)SnBr 255.72|solid np 1.73866 BOSE UN sicam canal ceca TeeGate es Ieee ae 
bromide 
1.5350 
Dimethylvinyltin (CHs)2(CH:CH2)SnI.| 302.71|/np 1.3762..../2.0887 = |............ B-GB 0828 Meee sve cell ee erates ceise | remens err eae 
iodide 
Di-e-naphthyltin...... Sra COs € LP emeyeten cer 4 tel [ete 0)4 [ itno.0 a Ee nee |G ro nc. a aCe 200 i224 Aleve eRe hea cra| She ioeene Searels set eas alate 
Diphenyldivinyltin. . . .|(CsHs)2Sn(CH:CH2)2 | 327.00/np 1.5949....|1.3195, = |............ TGS os 7 Cala (eal Pl |e APN Al naire Vi nore 
Diphenyldivinyltin . .. .|(CsHs)2Sn(CH:CH»)2 | 326.98)liq., 1.52272 .|1.304920 MAS =VASE Ph esse ssazcnccea'| ye auesehuche-c.5l APR SR Re ana aie hers 
Di(phenylthiol)- Sn (Geeiys(SCebin geen] 49125 S66 tearvncese olleicrsehs wire, yopas GB—GEsB Vip | Msececu c-oxdweat COR nee the aie ene ey eee aed 
diphenylstannane 
Diphenyltin:. «....... <- Sn(Cebs) sete eon o.tes 272-90 veliamor:. |e ccts wanes none 225.7; alte: te s. chl., bz., 
powd. (126-30) eth.; i. abs. 
al. 
Diphenyltin dibromide.|(CsHs)2SnBre.......| 432.72|col. cr.......)......00 00 ee 38 DEUS eM = ge Rene epee .. |S. al., eth, 
Diphenyltin dichloride .|(CsHs)2SnCle........ S43 Sillicol verdcerwia|eanietose caren 42 333-7 d. V2 Sle Bay .|s. al., eth., lgr. 
Diphenyltin difluoride .|(CsHs):SnF2........| 310.90)........... 0) ec ee eee ee eee 360 ee oe Re Oat eollecs oc eee eee 
Diphenyltin diiodide...|(CsHs)2SnIz......... S26 PLCOM SOR vo eere all eretente « apbornies 71-72 176-822 Ls i. s. org. solv. 
Diphenyltin hydroxy- |(CsHs)2Sn(OH)Cl....| 325.36/amor. wh. |............ 187 alae i. 8. conc. a.} 
chloride powd. i. org. solv. 
Diphenyltin oxide..... (Cslis)sSnOL. 2. 2. Fl) 288.90 colamor: © WER. wide infus. alae i. 8. conc. a.; 
powd. i. org. solv. 
Diphenyltin sulfide....|(CsHs)2SnS......... SOL. GFW ORs «=v Hee att a cs an iy ¢ nn | pen eee) (BIRR Meek | Whecr rs a cal acer nian. scicur: 
Di-n-propyldibromodi- |(C3H7)2SnBro(CsHsN)2 sd|w ww ws ee ee ee lt ee Md enn ert 7 cartanae eee lar A otctc oc l(a crote o.com 
pyridinetin 522.89 
Dipropyltin dibromide.|(C3H7)2SnBrz.......| 364.69}col. need.....}............ 49 v.sls _|s. org. solv. 
Dipropyltin dichloride .|(CsH7)2SnClo........] 275.77|col. er....... .|81 v. sl. 8 .|8. org. solv. 
Dipropyltin difluoride .|(CsH7)2SnF2........ JAD OTOL) sys, siareiell lorcceakseenen sy eve 205 (07453 Rn ree en ct 9382, al.. 
1.9182, meth. 
al. 
Dipropyltin diiodide. . .|(CsH7)sSnIz......... A58:68lcoloily lige alkisacls<- «auer <-—15 270-3 1 is s. org. solv. 
Di-m-tolylstannane....|(CHsCeHs)2Sn0..... Taney | Wt oaka songs All yoon soap ees |i. is 8. min. a.; 
infus. i. org. solv. 
Di-m-tolyl thiostannane|(CHsCeH.)2SnS.....| 333.02]............ feces eee sees 104 eee Nt ere cee Sar ingeeeg| Renee ie lv. 8. chl., bz., 
eth. acetate, 
pyr., eth.; s. 
HCl 
Di-p-tolyltin ......... (CHsCcHs)2Sn....... 300.96]or.-yel. amor.]............ 111.5 di (2245. Nala wens, dlieeoiernts s. bz. 
powd. 
Di-o-tolyltin dichloride |(CHsCeH4)2SnCle....| 371.86].......-...-)ecee eee eens BOR BLT Vesa caccan xoce nigel Pepeehee At on, wll cheese ed. cl i iMate aes termite 
Di-p-tolyltin dichloride |(CHsCeHs)2SnCle. ...} 371.86]............]o..0.. eee eee BOG © Bilis apace cosesniaic oral leeakeyssepstove fol tos Nise suhag ae 
Ditriphenylstannyl- [(CeHs)sSn]2CHe..... TMA OBliwhewers BIG... i|fclevslensiss stare ss HOANBio A Bilecaace woud |aeaeaens v. 8. bz. eth., 
methane chl.; s. h. 
pet. eth 
Divinylbutyltin (C4aHg) (CH2:CH)2SnCl Lig aEAS TORO ZO) Ween uname caved bY Ca [See AIS | CAA TY Alo osiere ap. cicrerthc 
chloride 265.35 
Divinyltin dichloride . .|(CH2:CH)2SnCh....| 243.69}col. liq., 1.541]1.762 = = J... .. eee eee 54-563 re i. s. bz., MeOH 
Di-p-xylyltin......... [(CHa2)2CeHa]2Sn.... . SOOM Meh ae oF actu lls svnyshene Barebone 157 GE ne | ee en ee eet oir 8 eaten 
Dodecyltetrathioortho- |Sn(SCi2H25)4........ ODA OS Newacts seccu sibs B1eS any ae Eee eee rescnein ( ore Mek weekend cinerea car, biel > eh: o-ebcurnca 
stannate(n) 
Ethylchlorostannic acid|H:SnC2HsCls........| 327.03}col. deliq. pr..|....... aide eweninee welds, 4) ||Piccchtenmenlprie ener beta tt 
Ethyldiisoamyltin (CoHs)(CsHi1)2SnBr .| 369.95}............ 1eS650Me a ht renee ne 1GsY: 23 Al Bey eS Scie ead iene [ocncio ches HP <Q 
bromide 
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Solubility in grams per 100 ml of 








Crystalline 
Not Name Formals Mol. form, color Sp. gr. or Melting Boiling 
wt. | and index of density point, °C point, °C Cold 
refraction 
water 
Tin 
104} Ethyldiisobutyltin (C2Hs)(C4H)2SnBr. .| 341.90]............ HUADR O16 oe casyeny Iabage sai WSO. 6%8 ce py wal eo eesti sis 
bromide 
105| Ethylmethylpropyltin- |(CHs) (C2Hs) (CsH7)SnI 1 55ARU en EST S2cq0 allure aes 108112 eee 
iodide 332.78 226-30720 
sl. d. 
106| Ethyl-n-propyldi- (C2Hs)(CsH7)Sn(CsHi1)2sti‘SXY'«wW“ i a ee 106542094 Wes sek aeanee oe 14127. 2. ORGS. Sh: 
isoamyltin 333.13 
107| Ethylpropyltin (CoHs)(CsH7)SnCle ..| 261.76|need. f. lt. |............ 57-8 -|s. 
dichloride pet. 
108| Ethyl stannic acid.....}CoHsSnOOH........ 18077 whamor. geldinwe ce ss 2s d. below red |heat i, 
or powd. 
109| Ethyltetrathioortho- Sn(SCobe awe. see nce BOSSO |e esc scot cote llskoseted-c iayaasvese lletate etre hel eects 105-01 
stannate 
110| Ethyltin tribromide....}C2HsSnBrs..........| 387.48]/col. feath. cr. |............ 310) peony “lhasiieienorr, 8. 
111} Ethyltin triiodide...../CoHsSnIs........... B28 TAT| hae ees As I eee aoe on: VSI—400 We. etaaheve 
112| Ethyltri-n-butyltin..../C2Hs(CsHs)sSn..... . SLOOP ATe22. 2.50 OFS ie sce nn ae 8 1208.9 8 Neg Ba 
113] Ethyltri-n-propyltin ...|C2Hs(C3H7)3Sn..... . PRE) ee tae hie) OE | Ort catucd eae SOUP! « <P AL 
114| Hexabutylditin........|[(CsHe)sSnje.........| 580.08)col. liq....... 1.1480 1g9g10 li. 
115| Hexadecyltetrathio- Sn(SCisHas)4........ RCA ie Fs ere ala (se, eee Oe 5S — Hass = et Mee re a ols a tere 
orthostannate(n) 
116; @Hexaethy] disitannane: (Sn (Czus)s)ov. rs oe FELON Oe an po allonerte wes at olhiss cote eee LOGBS he, 2: AE 0. 
117| Hexaethylditin........ CCBEBY SAP aon canal) cluladG ei, pone ado. VATS. Wakes ee A270). «Wer awaee 
118) Hexaphenylditin......|((CeHs)sSn}o........| 700.02)wh. er.......)......-2.00. 232.5 d. <280 i. 
119] Hexa-p-tolylditin......|((CeHsCHs)sSn}o.... . 784.18/flat tabl. f. bz.|............/143.5 di S35 yee ee... 
120) Hexa-p-xylylditin. ....|{(CH3)2CsHs)sSn]2....| 868.36/flat rhomb. |............ 192.5 d.:368 9! Pallets: 
tabl. f. 
bz.-al. 
121] Isopropylstannic acid. .|C;H;8nOOH........| 194.79/wh. amor....|............ d. sas 
122] Isopropyltetrathio- Sn(SCsH7)4......... AV0;30| ORL AA a Are ed ih eeeisceie Saale ee hye cere coke 2a) eR). 
orthostannate 
123 Isopropyltin tribromide|C,H7SnBrs.........| 401.51|pa. yel. deliq.|............ DEQ Ns on Is 
pr. 
124! Isopropyltin trichloride |C;H;8nCls.......... DOR RTA) eee a Pell eae ee ns WR 8 Wk 
125| Methylstannic acid. ...|(CHs)SnOOH.......| 166.73|wh. amor. |............ infus fi. 
powd 
126 | Methyltetrathio- Sn(SCHa)s.......... BOT OO Wirartnek. ante en cll eaeitoee eee 31 S100 a Stee ae 
orthostannate 
127) Methyltin tribromide. .|CHiSnBrs.......... 373.45] wh. need..... 53-5 210-11746 = 
128| Methyltin trichloride. ./CH:SnCl.......... 240.08)col. cr....... .|43 171 8. 
129) Methyltin triiodide....J/CHsSnIs...........| 514.44/It. yel. need. . .|86.5 . 8. 
130 | Methyltribromo- CH:3SnBrsa(CsHsN):2..| 531.66]............ Hevea, Wivvaranuseicameetee 
dipyridinetin 
131| Methyltri-n-butyltin. ..|CHs(CsHo)sSn....... 305.07]1.4735....... T.O808;) mu ||\nen Maen ge 1210 lei 
132 | Methyltri-n-propyltin. .|CHs(CsHz)sSn.......| 262.99]............|eccececcececlecceccccc ce. GSO Mawel PRES Ase 
133] Phenylbenzyltin (CoHs) (CeHsCH2)SnCle col need.f) ) Pe sisow cans: 83-4 SO-LOOM A PREMIER 5 
dichloride 357.84] dil. HCl 
134] Phenyltetrathio- Sn(SCeHs)4......... OODEB hrc SAPS ar hc Gig) Ries sete atti tmncee 
orthostannate ; 
135 -Phenyltin tribomide. ../CsHsSaBrs.... <5. +.| 435.52], .......0+cclecssacecscevless eect les. TBQ=B MES. 
136} Phenyltin trichloride...|CsHsSnCls.......... 302.16)col. liq....... whe ty Spatena asltectatesnd teen ntes Cecheeceee 142-3% i. 


























Hot 
water 


Alcohol, 
acids, etc. 





.|s. eth., al. 


s. dil. min. a., 
KOH; i. al., 
eth., chl., 
xylene 


-029 eth.; 
18.08 chl.; 
7.82 bz. 

sl. s. bz., eth.; 
v. si. s. abs. 
al 


.|21%4 bz, 


.|s. dil. min. a., 


.|s. glac. ac. a.; 


slvsi hi bz., 
chl.; i. dry 
eth. 


Bo an Blk. i 


.|8. eth., al., bz., 


lgr., hyd. by 
alk. 
hyd. by alk.; 
8. org. solv. 
s. eth., al., 
bz., chl., 
meth. al. 








s. bz., MeOH 
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Crystalline Solubility in grams per 100 ml of 
Name Formula Mol. | form, color Sp. gr. or Melting Boiling 
wt. | and index of density point, °C point, °C Cold Hot Koshet: 
refraction . 
water water acids, etc. 
Tin 
Phenyltribenzyltin..... (Cabs) Sa(CsHsGEs)s.| 46920] ligne tacts cx lacus css s larrecoancnasea ae 200s meg as lina ena .|s. all ord. org. 
solv. except 
al. 
Propyltetrathioortho- |Sn(SCsH7)4......... TREY) tr Rr ro |PAD 2 LOO ot sc ciarhacolfive neato acai | eeaiDy APRESS oe 
stannate(n) 
Propyltin triiodide..... GCiaBiSnleigqes. cen sss BAAD ere Wars anche. 6 Heke Coen cate emrinta e AS DOO hee si ctat e's Glhcrow scene caeh ovale retain, ements 
Propyltri-n-amyltin(n).|CsH7(CsHu)sSn.....} 375.21/1.4732....... WOSG8S ow | elites tees tenet NGS109 ME me a pliorse tusks Fe Say ee ee 
Stannic bisacetyl- (CsH7Os)sSnBra.....| 476.78icol. six-sided |...........cleccc0ceseea- TS7e  Nee.c oe ieate ._|s. bz., chl., 
acetone dibromide cr. acet.; sl. s. 
eth., CCl 
Stannic bisacetyl- (CsH702)2SnCle......| 387.82|col. six-sided |............ 0.0... 00ce ee 202-3 s. .|8. bz., acet. 
acetone dichloride cr. 
Stannic bisbenzoyl- (CioHicO2)2SnBre....| 614.98}pa. yel. powd.|,...........|oc..ece cues See aaa eet eee _|sl. s. org. solv. 
acetone dibromide 
Stannic bisdibenzoyl- | (C1sHi002)2SnBr2.. ..| 723.00|sulfur-yel. cr.|............)cc.c00000eee 276-8 i. .|sl. s. org. solv. 
methane dibromide 
Stannic bis-3-ethyl- (C7HuO02)2SnBro..... 532.84 |col. six-sided |............ WOd=6 oe Bile accrranttrer cece .|s. ec. chl., bz.; 
acetylacetone pr. sl. s. lt. pet. 
dibromide 
Tetra-dl-amyltin. . <MCOp eae. a. cate: 403.26)1.4730....... 10222 cs iieaeeete acta 1 hy &: OS eR || PR ee UE US Rc ce den S| alc ce 6s > per Ae 
Tetra-n-amyltin....... Sn(CsHu)s..........| 403.26}col. stable PiOQOG I Mant ewes nie, ate fh ee res lneeandcinit c||ciaer orate Se 
liq., 1.4720 
Tetraaquastannic (CsH702)2Sn(OH2)sSnBre COMA OK awallnaceue ae nies LO5RG) OW WiGeetoare Sed enerceinets s. bz. 
bisacetylacetone 987.12 
stannibromide 
Tetrabenzyltin........ Sn(CsHsCHa)a.....5. 483.23] col. pr. f. lt. 142-3 Abe i. 8s. common 
pet. org. solv.; 
sl. s. lt. pet. 
Tetra-n-butyltin....... Sri( Cabo) een. ccere ee 347.16|col. stable 1.0572 <—70 eA enh Ree Rin) Peabo soci Orn aoe 
liq., 1.4730 
Tetracyclohexyltin....|/Sn(CeHu)s..........| 451.31]wh. micr. |............ 268=4> aba eater ie hls 6.25% bz.; 
grains 0.86% al.; s. 
chl. CS2 
Tetraethyltin......... Sn(Csbns. . fateh 234.94]col. liq. n'y |1.18728 SH) 181 i. i. s. org. solv. 
1.4724 
Tetra-n-heptyltin...... Sn(C7bisiei ace... 7 |) DLDASIL4698. 2.20. ao eS enn | Ate Ae pres ger eed er P))) inn | ane SnenEN Ione numer cease aa et cn 
Tetra-n-hexyltin...... Sn(Ceeisiere ss se | 409 Sle dOOrsanas OMO5O0 pe Mek cic reocias 710) i Ree Pevae leno eine cnt oes cr mao 
Tetraisoamyltin....... Sn(Cskin eens yaaa ANSI26 hgee, «ores TLOS SC ee ccc TSS aware Bee eoelbree et ood s 
Tetraisobutyltin......./Sn(CaHo)s.......... 3847.16\col. liq....... 1.05423 —13 267; 143165 |i. 1s s. org. solv. 
Tetralauryltin.........|(Ci2Hes)sSn.......... 796.02|1.4736. .... 0.895 V5 UG Ts WP Dlirnes crtauctosass i emmy | eek Heer 
Tetramethyltin....... Sn(CHs3)4..... Beecte 178.83} col. liq. 1.4386]1.314° —54.8 78 ne Le s. org. solv. 
Tetra-n-octyltin....... Sn(Gsbi)sie-s o ce all) DE LOO LAOO Tc on sce O:9605.~ Rel sees e DEB ee lr eee ee s fapadicn xiasa ev 4 ORIENT tee 
Tetraphenyltin........ Sn(Cebls) i. cecal. se 427.12\tetr. col. f. 1.490° 226 >420 i. i. s. h. bz., pyr., 
xylene CClk, chl., 
% ac. a.; sl. s. 
al. 
Tetrapropyltin........ ni Cs) d rave eiscnusaye 291.05|col. liq....... TAUOG D202 Nec eactsicmertyc 222-5 i. re s. org. soly. 
Tetra-o-tolyltin....... Sn(CeHiCHa)4.....- ASS 23) wher, POW cee ees. oe 158-9 (215) alae 1 s. bz., eth.; 
legals 
Tetra-m-tolyltin....... Sn(CeHiCHa)s....... ASS525|COleBECAL, a2 Aliyaeh seen esol LessD: alus ne s. bz., h. eth., 
h. al. 
Tetra-p-tolyltin....... Sn(CeHiCHs)s.......| 483.23!col. need.....|............|230-3 a\08 i. s. bz., chl., 
C&:, pyr.; sl. 
s. al., eth. 
Tetravinyltin......... (CH:CH2)Sn....... Skee Wega |  lkebouceceace ty iU Mea \roeens kaon toGaeavaed|¢ teense nc: 
1.4993 
Tetra-m-xylyltin...... ((CHs)2CeHs}sSn.....| 539.33|rhomb. need. |............ 219.5 Ge SOO gat mm Witgeutust yi .|.31499 al.; 
f. bz.-al. 5.28% eth.; 
35.1% bz.; 
43.2% chl. 
Tetra-p-xylyltin....... ((CHs)2CsHs)sSn..... 539.33|wh. quad. pr.|............ 272-3 d. 360 1 Le 0.015% al.; 
1.73% bz.; 
2.80% chl. 
0.29% eth.; 
.017% meth. 
al. 
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Crystalline Solubility in grams per 100 ml of 
Name Wormaala Mol. form, color Sp. gr. oF jeapee.: oe 
wt. | and index of density point, °C point, °C Cold Hot Alcohol, 
refraction water water acids, etc. 
Tin 
Tolylstannonic acid(o) .|CHsCeHiSnO2H..... 242.83|amor. powd..|............|d. 295 sexsnoee task acetone | cece eeneR °-¥5)| Caste etccceanteeen] Rican a aaa 
Tolylstannonic acid(m) |CHsCeH«SnOzH..... DAD OS lk te hear cco kewl eens ssy2 alee ids era d. 295 ie te s. c. meth. al., 
al., eth., chl., 
eth. acet., 
pyr., a. and 
bases; i. pet. 
eth. 
Tolyltetrathioortho- Sn(SCMsCeH a aigececda MOLI AOU cca crave oat an lentinusnts ek. 5101 emma | (Cerrrt bea ara ean, hel i ety |[Ramads ogo so 5 
stannate(p) 
Tolyltin trichloride(o)..|CHsCeHuSnCls...... SUG HLS | Perey ieee ieee E7619 ® | lemcesneneoes 154-8205 UY sev ater scat] pictacsue eve) oer | aeons ieee 
Tolyltin trichloride(p).|CHsCseHsSnCls...... SEB US os sa a ocae WeJD22iy Neetu ae 156-728 Us GE IT Reiyonictdecic| fos onconc wer 
Tolyltrichloro- CHsCeHaSnCls...... 316.18j)col. lig....... 1.7516 <—20 PBO—E Ye nna wiles oy pare yelee nine | ees ocavtenmane 
stannane(m) 
Triallylbutyltin....... (CH2:CHCHs)3(CaHs)Sn Lgl olG2inniceaton 9 | \s-ndermmeres 3 y= fy | Cn | PS i | | eons ie I soe atso < 
302.05 
Tri-n-amyltin bromide. |(CsHi1)38nBr........ 412.031.4963 is) 176: eee Pete SNe ape || ie RE nl | nse te 2 Bil dius aksite cats eit 
Tribenzylethyltin...... (CeHsCH2)3(C2Hs)Sn.| 421.15|col. tabl. f. |............ BU ee bh ikoc eee eee ace .|s. eth. bz., 
al.-It. pet. chl.; sl. s. al. 
Tribenzyltin chloride . .|(CsHsCH2)sSnCl..... 427.04) why NOGA eeascellacierae » ae ce |e oere d. i. re 8. ac. a., acet., 
bz., eth., chl. 
A pyr.; i. al. 
Tribenzyltin hydroxide |(CsHsCHz)sSnOH.. .| 409.10|rhomb., col. |............ TD7=20 aos dame artolatoa she oSeemeeiees s. h. al., CS:, 
tabl. bz.; sl. s. 
eth., lgr.; i. 
KOH 
Tribenzyltiniodide..... (CeHsCH2)3SnI...... 519:00\need. like:pre lise cin scccie sH LOZ Oe pe 1 Neve nssetere oleate dl lmmenlelel oe ollie ote alas aie roe 
f. glac. ac. a 
Tributyltin acetate ...|(CsH»)sSn(OOCHs). .| 349.08|wh., waxy 1:27 SO-B3y Penden satenwe i. rp s. bz., MeOH 
solid 
Tri-n-butyltin bromide |(CsH»s)sSnBr........ 369.95/1.5000....... hts en Re Or 2 i ere een PR errs! eee ee ea ws = 
Tri-n-Butylvinyltin. . . . | (m-CsHs)sSn(CH :CH2) DREAT Ol ee 1-085; amen | eee eae 1142, oo llc2ipe......| elena a ee ee 
317.08 
Triethyl-n-amyltin....|(C2Hs)sCsHuSn...'. PY AO Sate een gees SEITE Ce RIA ay TOS 6 Wtcs wade era ese wrw ere eee cts tee ee 
Triethyl(p-dimethyl- (C2Hs)3(CH3)2N CeHsSn 1.561022. L242 5e mw AC meee py os; MD eee I nt RS 
aminophenyl) 326.05 
stannane 
Triethyl-o-hydroxy- (C2Hs)sOHCeHaSn.. .| 298.98/1.53772...... RSV.) ann PRR SaaS = 197-2008 wD icity es el eka aie eerie a ee 
phenyl] stannane 
Triethylisoamyltin..... (CCASIS ESS ACC! S60) Wiagll 77 ClUPlln ae sen gies 1B 108s Re | ae, See 5 a) eS ns ore ies! eer aman > 
Triethylisobutyltin. .. .|(C2Hs)sSn(CsHe)... .| 262.99]............ NTFS a dalc eres cies Ce Gians, BG nn ee aoe renee, Ie 
Triethylphenyltin. ....|(C2Hs)aSn(CeHs)....| 282.98]col. liq....... TeBOSQ pe tile tices are 254 i. Re s. al., eth., 
org. solv 
Triethyl-n-propyltin...|(C2Hs)sSn(CsH7)....| 248.97]............ PB SOR Ol tetas scant. pc al ome See Hee 2 asn-iyksp: soo: im aca ee 
ARSSM RAINS Hoe ne oane (GS: OY se ene 205.88] col. liq....... 1.3774 <—-75 16123 i, i. s.al.,org. solv. 
Triethyltin bromide. . .|(C2Hs)sSnBr........ 285.79] col. liq.. .|1.630 —13.5 223-4 io SLi. pe en s. org. solv. 
Triethyltin chloride....|(C2Hs)sSnCl........ 241.33} col. liq. 1,.428823.5 15.5 208-10 e te .|s. org. solv. 
1.501723.3 
Triethyltin ethoxide. . .|(C2Hs)sSn(OC2Hs)...| 250.94)col. liq....... se Van anes 190 d, We 8. org. solv 
Triethyltin hydroxide. .|(C2Hs)s8SnOH....... 222.88i\col. cr....... Re, veveete ter itiie t  . 271 8. 8. 8. org. solv 
Triethyltin iodide. ....|(CoHs)sSnI......... 332.78)col. liq....... 1.833 —34.5 225 (231) | | Ms yee 8. org. solv 
Triisoamyltin bromide.|(CsHi)sSnBr.......| 412.08}............ 1.261320.7 21 ETT Me ein wis wise ca sale acre are teks are 
Triisoamyltin chloride .|(CsHi)sSnCl........| 367.57]............ 1.1290%.2 —30.2 TTO piled svaie bllarsracquapn haere sl x aie eee 
Triisoamyltin fluoride..|(CsHu)sSnF........ 351.12)/need BSSi Iss are-Scsaonttas etm a] cata ocalbe ta kad lo atcretatne emer 1,034! al.; 
-9678! bz.; 
1.2231 meth. 
” al. 
Triisoamyltin iodide...|(CsH)sSnI......... BHO 02 Nika wateyinness 1,377726.5 —22 RV) i 0 eee AH Ny, OE ee nS Sak 
Triisobutylethyltin. ...|(CsH9)aSn(C2Hs)....| 319.10]/............ 1 Oy Ao oto (A eae er 12516 signee ME ete ec > Reo So rc oe 
Triisobutylisoamyltin. .|(C4H»)aSn(CsH)....) 361.18]............ VOSBGRS: atta smswrt® L5ZOCE hacen oie seeet ne parte! 
Triisobutyltin bromide.|(CsH»)sSnBr........ BOO os oe aden ins 1.3523 — 26.5 PAB hig sere calles’. 05 arora ell soa etors eee 
Triisobutyltin chloride .|(C4H»)sSnCl........ eae ANS cs hea cis tues ans 1.1290%.2 +30.2 ty gh SO Greene, Nee | (MO ee rama Ace, Silber eter RS 
Triisobutyltin fluoride .|(CaH»)aSnF.... . 309.04/fine long pr. .}..........-5 aa) Hill ctcrerctaict bes oredeal ovtirsncartih re Pic ie ete -41432 al.; 
0.61452 meth. 
al., .18bz. 
Triisobutyltin iodide...|(CaH»)sSnI......... 416.94 ]col. liq....... 1.378265 —22 284 Oem ar mnta s. eth., org. 
solv 
Triisopropyltin bromide|(C3H7)sSnBr........ SZTERTaeretaieieek 1.426325.2 —49 DG EMM || Pa: 9 ey le tree oe 3 8. org. solv 
Triisopropyltin idodide |(CsH7)sSnI......... SPS SGi ses naccnons tk LOS TED iticiecy ten ele eecaeneen ROU nie iiadrawudilleceteheniaven ares are cesta atten 


a 
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Crystalline Solubility in grams per 100 ml of 
No Name Formula Mol. | form, color Sp. gr. or Melting Boiling 
wt. | and index of density point, °C point, °C Cold Hot Mookol; 
refraction Z 
water water acids, etc. 
Tin 
208| Trimethyldecyltin. .... (CHs)a(CioH1)Sn....| 305.07 |liq., 1.4602...)1.0487 |............ GOOLE ak ED IIR a 2s 3 cca cll ramen ern | PORTA acer ony 
209) Trimethyldodecyltin. . .|(CHs)s(CizHs)Sn....| 333.13}liq., 1.4610../1.0285  |............ 93-985 sw, Se ran oe ee ee em 
210) Trimethylethyltin..... (CHs)3(C2Hs)Sn..... VIA SOGOU MIG aateccscr ila gkieeaaieaet: ME Re CE eee be 108.2 i. ie 8. org. solv 
211) Trimethyltin........../(CHa)sSn........... 163.80jcol. liq....... 1.57025 23 182 i. ih s. org. solv 
212) Trimethyltin bromide. .|(CHs)sSnBr.........| 243.70/col. er. or toll aac seen eye 165 8. 8. 8. org. solv 
213 | Trimethyltin chloride. .|(CHs)sSnCl.........] 195.25/col. er.......)..c. eee eee ee 37 154 8. Bs 8. org. solv. 
214| Trimethyltin fluoride ..|(CHs)sSnF.........| 182.79|wh. short. |............ 360 seal. Cl mesh) | 6 ean area) .|2.4531 meth. 
thick rect. tube al.; 1.08% al., 
pr. 0.053! bz. 
215| Trimethyltin hydride. .|(CHs)sSnH......... 164.80) Goll oily Liqvalisat neces le eee aad: 60 v. sl. s es ./s. org. solv. 
216| Trimethyltin hydroxide|(CHs)sSnOH........| 180.80Jcol. pr....... 118d subl. >80  |s. 8. 8. a. al.,, bz., 
chl., CCl, 
alk. 
217| Trimethyltin iodide....|(CHs)sSnI.......... 290.70jcol. liq....... 2.1432 3.4 170 OAR: (eee epee rite s. bz., al:, 
eth., acet. 
218| Trimethyltin oxide. ...|[{(CHs)sSn}2O........| 343.59/wh. amor. |............ d. ois i; 8s. a., alk.; 
powd. i. org. solv. 
219| Trimethyltin sulfide. . .|[(CHs)sSn}o2S .......| 359.65]It. yel. oil... .|1.64925 6 233.5 i. .|s. org. solv., 
HNOs 
220| Triphenylallyltin...... (CsHs)3(CH2:CHCH2)Sn why DOWG.6 ote sieooe ent VOmT A: i. i. s. org. solv. 
391.08 
221| Triphenylbenzyltin... .|(CsHs)sSn(CsHsCHe).| 441.14Jcol. pl. f. al. .|............ 90 2508 — it Ja yaee oe .|s. org. solv. 
except al. 
222| Triphenylbutyltin..... (GeHpe( Cis) Sno al 407 USisolid . 2. wealllsclee ances cere 59 60 OE as ons A _{sl. s. MeOH 
223| Triphenylethyltin..... (CeHs)s3SnCoHs...... 379.07|wh. pr. f. al. .|1.29538 56 wai a lliactutecritcrwac ered tare SAM zee staeasperoens 
224| Triphenylmethyltin....|(CsHs)sSnCHs....... 365.05|col. tetr. f. eth.|1.31136.85 GO=12 gall eaoctter ccc) | ee oenpe .|s. bz., ehl., 
eth. 
225| Triphenyl-c- (CeHs)sSn(CioH7)....| AZ*18leol. pr.......J....0. ee eee 126 bs met Ilha tareeieocen| ware ety ae .|s. bz., chl., 
naphthyltin eth. 
226| Triphenyltin.......... (CoHs)eSniesvias sca 4 350/01 wh powds, saloons oes 232.5 d. 280 its i. .079% al.; 
7.8239 bz.; 
0.923 eth.; 
18.1% chl. 
227| Triphenyltin bromide. .|(CsHs);SnBr........ AZOGON Col serene ean 120.5 24913.5 is i. s. al., eth. org. 
solv. 
228| Triphenyltin chloride. .|(CsHs)sSnCl........ B85i46| Col serine aie «sil eretucis coer es 106 24013.5 i. i. s. org. solv. 
229| Triphenyltin fluoride . .|(CeHs)sSnF......... SOO: OL tne Or! see) legaes he ate aeses 357 I Nia IE Seon ers sl Sac. al. 
eth. 
230| Triphenyltin hydroxide |(CsHs)sSnOH....... SOTOZ NERS cece. sacral sean te tet Roe LIST = We adscree a eR eee eee won Se Mcete A rke eee ken 
231) Triphenyltin iodide....|(CsHs)sSnI......... 47G,Oll|4-sided il sartasxacieyn cues 121 25313.5 ae i. s. org. solv. 
monocl. wh. 
232| Triphenyl-p-tolyltin. . .|(CsHs)sSn(C7H7)....| 441.14|need. f. eth. .}............ QAP AES | RES ane, SELB BI Es TOE eee Lae s. bz., chl., 
eth. 
233 | Triphenyl-p-xylytin....|(CsHs)sSn[CsHs(CHs)2]2 COl Ing eEXsa ill peered eos ener OOD. ho eit centsteteee: ollie eatee teal nee ee s. bz., chl 
560.33| sheets f. al. eth. 
234 | Tri-n-propyl-n-butyltin |(C3H7)s3SnCsHy...... SOB OTN oe Weather tea ieee sc cooked ska Reve hovers 1) DE (GERER EMRE Ec cllac an emer 
235 Tri-n-propylethyltin...|(CsH7)sSn(C2Hs)..... Pa i 7 | We Soe 1 | ee i Di ye eee, Serene (Mere Sematary ocala ERO 
236| Tri-n-propylisobutyltin |(CsH7)sSn(C4Hs)....| 305.07]...:........ fh OS 41:24 rae EE Pen $288.08 05 08 MEE 22 | APH Iie tad een Stoo 
237 | Tri-n-propyltin chloride|(C3H7)sSnCl........ 283.41 |col. liq .|1.267828 — 23.5 1231S Ve taste eae eee s. org. solv. 
238] Tri-n-propyltin fluoride |(C3H7)sSnF......... 266, 00 Hab Prac. ees tae hae ae Doar ree 1 ca ee ol eteate & haanelion auheeemeeee 4,263! meth. 
al.; 2.73% al.; 
0.118%! bz. 
239 | Tri-n-propyltin iodide..|(C3H7)sSnI......... 374.86]col. liq....... 1.69213 —53 BAO ey re Ue ated oo ../8. org. solv. 
240| Tri-o-tolyltin bromide..|(CsHsCHs)sSnBr....| 472.00|\rhomb. tab |............ QOS5 as Asem Ob clare 8 AN [ead fort a ltcetetebe casters .|s. bz., eth.; 
fale sl. s. al. 
241] Tri-p-tolyltin bromide .|(CsHsCHs)sSnBr....| 472.00|rhbdr. f. al...}............ OSU ST ME cers crams tetas .|s. bz., eth.; 
sl. s. al. 
242) Tri-o-tolyltin chloride. .|(CsHsCHs)sSnCl....| 427.54|short, thick OQZBPE ES Te ctke tele aa ete .|s. bz., eth.s 
Le pr. f. al. sl. s. al. 
243] Tri-m-tolyltin chloride .|(CsHsCHs)sSnCl..... BOTA OA onto bee centr ocdgamll creat, 3-0 Mga ce cust LOSe— wry a br hath ihc Seta ak aga aityes tus lld takeasscurnansal lene eeeee ker 
244| Tri-p-tolytin chloride. .|(CsHsCHs)sSnCl..... AZT. OA THOM. le Periler ete ess os oie (2) Gata ale aa Wes [9 carn ae (RCRA 55s sl. s.al. bz., 
al. eth. 
245| Tri-p-tolyltin fluoride. .|(CsHsCHs)sSnF..... 411.09}hairlike felted]............ BOD ie cae n Mallia toes cro rte|ice Wales o villa ape tamieapoics s. al. 
need 
246) Tri-p-tolyltin hydroxide] (CsHsCHsz)sSnOH ...| 409.10]............]ec0e eee eee MOS I P i i fercrtrcucs tte scat tove| vires sereeter aod teveeuste badness) | (ereslconarey cope yox ts 
247 | Tri-o-tolytiniodide.....|(CsHsCHs)sSnl...... 519.00|rhomb. cr. TW Go se Pe Geller orgts ocaae ol otc ame amare c Tro s. bz., eth.; 
fr. al.-eth sl. s. al 
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PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


ie St ee ee ee SS ee 


Name 





Tin 
Tri-p-tolyltiniodide.... 


Tritriphenylstannyl- 
methane 


Trivinyldecyltin....... 
Trivinylhexyltin....... 
Trivinyloctylitin 
Trivinyltin chloride.... 
Tri-p-xylyltin bromide. 


Tri-p-xylyltin chloride . 
Tri-m-xylyltin fluoride . 
Tri-p-xylyltin fluoride . 


Tri-p-xylyltin iodide. . . 


Vinyltin trichloride... . 


Titanium 
bis-(cyclopentadienyl)- 
titanium diiodide 
bis-(cyclopentadienyl)- 

titanium dichloride 


bis-(cyclopentadienyl)- 
titanium dibromide 
Di(p-dimethylamino- 
phenol) [bis(cyclo- 
pentadienyl)] 
titanium 
Diphenyl[bis(cyclo- 
pentadieny])] 
titanium 
(Di-m-tolyl) [bis(cyclo- 
pentadienyl)] 
titanium 
(Di-p-toly]) [bis(cyclo- 
pentadienyl)] 
titanium 
Methylaminotitanium 
trichloride 
Monochlorotrieth- 
oxytitanium 
Phenyltitanium 
triisopropylate 


Tetraethoxytitanium .. 


Tetramethoxytitanium. 


Titanium isopropoxide. 
Titaniummonochloro- 
tri-2-ethoxyethoxide 


Titanium tetra-n- 
hexoide 


Titanium tetra- 
isobutoxide 








Solubility in grams per 100 ml of 








Crystalline 
Mol. | form, color Sp. gr. or Melting Boiling 
F if , ; 
ie) wt. | and index of| density point, °C point, °C Cold 
refraction penton 
(CeHsCHs)sSn1I......| 519.00jrhomb. pl. |............ V2O%Bix crn PU ae eral reeves act 
fr. eth.-al. 
[(CeHs)sSn]sCH.....|1063.05|wh. er. sld...|..........-- 128 mile 
(CH2:CH)s(CioHn)Sn} 341.11]1.4820....... AO672.9 Elman encaee Oy A 
(CH2:CH)s(CeHis)Sn | 285.00}1.4851....... TU2Z6640) wiinl en eee ~ oa iy eA ent ES os eae 
(CHe:CH)a(CsHiz)Sn | 313.05)1.4819 1.0865 OO-OM ar Np cs.c>.< de okehs goin peers 
(CH2:CH)sSnCl..... 235.28)1.5235....... TOP8O bese water Doone TN ee. ee 
((CHs)2CeHa]2SnBr...| 514.08/Ing. hex. cr. f.J............ P61 A Setteete amenities reteetis oes 
al. 
{(CHs)2CeHa]SnCl ...} 469.63/6-cornered |............ MALES 1) Weaseje arses. muteevel ere ecco ovee= 
col. f. al. 
((CHs)2CeHa]sSnF ...| 453.17|fine felted |............ DObp FA ae ete ve cate ater ate 
need. 
((CHs)2CeHa]sSnF....|453.17 |fine Ing. need.|............ DAT) ME eR atatieratn she | ots aco vate 
([(CHs)2CeHa]aSnI....} 561.08}hex. tabl.f.al.j|............ LO few bl Weniesc asertincds arent 
(CH2:CH)SnCls..... PAs yal 0) Ws (0) Ware nice gH (nee, Er 63-658) Vina es 
(CsHn) a Piles. wes ABIL OOMULDs cies 1s lee serene ote Os a PA eee arrey =| ny AR Sa = 
(CsHs)2TiCh........ 249 100|red-or:cesserralsuie ease eee: 280-901 BM lcc cS nosee| eee eee 
(CsHs)2TiBrz.....,..| 337.91/dk. red er... .|1.920 240-3 BUDE, Wien ee hee 
(314 + 2) 
[(CH3)2NCeHsOH]2Ti(CsHs)2 |maroon......|..........-. RENSte Ween ieee radu creme 
450.44 
(Cekis)2 Ti (CsH5)2:.7:2-:| BS2550|OLsry Ole cai avetall oni ers cerere eter eke 146-S:dae > li0...-t tekeieiscle. Oe 
(CHaCeH4)2Ti(CsHs)2| 360.36lor.-yel.......].........055 AGE AO WS Prien hysew oe helene hss 
(CHs@eka)sTi( Cette): S60:86loriavel. tise vic | o.ce siete Ce See ee iw Ee allls nce Sis patrstetione ceueiererre 
(CHsN)2TiCls....... 213.34|bluish-grn. er.|1.33%5 subl. 5-20 d. 75 of 
TiCl(OC2Hs)s....... 218164 paryels lig, | co chis cs. cokeel Rady eeahotes-e< TVO  -GaniG2a tee 
(CoHs) Ti{(OCH(CHa)2)]s Whigs Chuerscaiststel ncates anya sis LOOT 2078 F Slrce cic areata ae 
302.27 
Wt (OCSHs) ava nig cases 228.15\col, oly liq. {1 2066%, aisdewhs bods. LIBS Ns. we 
supercooled, 
np 1.5082 
TH(OCHS)d cance a: nee! LTRO4IsOlid sy acd Reals dott able 24382 ty 
TOC ae. areas DBA BORG. .inceatrae 0.9550 20 Dove. ML 
Ti(OCH:CH:0CH:CHs)Cl_|eol. liq., np (|1.208% —«|......... RY) Say lina aed | eater tt 
350.70) 1.516 
Ti(O:(CH2)s:CHala 452.58)liq., np Ae ORILLIA Ts Sadie ll Ieee, sie 336 
Ti[OCH2CH(CHs)2k | 340.36|er.; liq. np ___fliq., 0.960 —‘|30 269760 
1.475 




















Hot 
water 





Alcohol, 
acids, etc. 


.|s. bz.,-eth.; 


sl. s. al. 

v. 8. bz., eth. 
chl.; s. bh. 
pet. eth.; sl. 
s.c. pet. eth., 
al. 


.|s. bz., cbl., 


_|s. bz., eth., al. 


sl. s. bz., h. 
eth., al. 


_|s. bz., chl., 


eth.; i. c. al. 


sl. s. tol.; 
8. org. solv. 
sl. s. tol., chl., 
al., eth., bz., 
CS: CCh; 
i. pet. eth. 
s. tol., org. 
solv. 


.|s. CH2Cle; 


i. pet. eth. 


i. pet. eth. 


.|dil. HCl, dil. 


H2SO« 
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Crystalline Solubility in grams per 100 ml of 
No. Name Rormnula Mol. form, color Sp. er. or Melting Boiling 
‘ ; ; Rear ei 
wt. | and index of density point, °C point, °C Cold Hot Mankok 
refraction 
water water acids, etc. 
Titanium 
17| Titanium tetra-n- Ti[O:(CH2)a:CHals.. .| 396.47 liq. ni Wear OL Gaee | Mh cre wh erent REM a ad accel lhe csc yatcnacetl prerentaccress taal earn cetc one hatens 
pentoxide 
Tungsten 
1| bis-(Cyclopentadienyl)- |(CsHs)2W2(CO)s..... BES OS punpsreds Ors Kaine eee SAO Sect we ble) Ree ee te See ol .|s. chl., CCl, 
hexacarbonmonoxide- CS; i. ligr. 
bitungsten bis- 
(Cyclopentadienylbi- 
tungsten 
hexacarbonyl) 
2| Mesitylenetungsten (OHs)sCeHsW (CO)s:.| S88.08ivelocc ccc sc claese ce cscs UGOSLGD Ge sulle FO ceca ease llhevaretes ages uae) lene 
tricarbonyl 
Uranium 
1| Uranium(LV)- U(CsHsCOCH:COCeHs)4 Vilte Dac Cerey se rnanrda enerh 192-193 ables AieK errs | Ne Giaeed ach 1¥e Bey DZ. 
dibenzoylmethane 1131.04 
2| Uranium(IV)- U[N (CoHs)e]a..... BLE Do SEM Geto ls tery int Senne SBL5= 3650 baleen ate are d. .|s. bz., s. eth. 
diethylamide 
3/ Uranium(V)ethoxide...|/U(OC2Hs)s...... AGStSSiGk. Dra Hy a|Laekke? 99 Selina. menace 1600 0O eee Bl). 8.0 ee .|s. al., eth. bz.; 
d. acet. 
4] Uranium isipropoxide. .}U(OC«sHs)s......... GS160) TN Mesnard |i<tea tise iar 100-104 19205000 ANE Sree evel tee nce spe uandeAs|| enceetet Meaeymen ree 
5| Uranium(V)methoxide.|/U(OCHs3)s.......... 393-20 |red) cresolid!h 5. 44.47.0000 210 subl. (0 OM | MER rer tes 2 0 s. eth., bz. 
190-2109. 
6| Uranium(V)2,2,2-tri- |U(OCH»CFs)s.......] 733.19]grn.-brn. solid]............ RSC Fenian || Ata a erapecegee| | Sear eee ce .|s. eth., s. bz. 
fluororethoxide 
Vanadium 
1| bis-Cyclopentadienyl- |(CsHs)eVCk........| 252.04|pa. gr. cr. ...|.........0-. 1 GO se /rralles pil fob Sepa e. RaA Nw ope seen eee 8. Chie ralasisl. 
vanadium dichloride d >250 s. eth., CS2, 
CCh, bz.; i. 
pet. eth. 
2| bis-Cyclopentadienyl- |(CsHs)2VBro........ 34.0205] de wine. 2 cal aaetcvs test ee nists) ly PM eke eos ics sot eee .{s. chl., CCl, 
vanadium dibromide lgr. 
Zine 
1| Di-n-butylzine........ Zn(CH2CH2CH2CHs)2 VE Pa ts ter SOR IAs ee satan ea cece cee aro 81-29 (on NOMEN Per tegtte ellis alc. tamer a Oc 
179.60 
Di Diethylaines...0. 056. s Pn Crts)as a1 clea 12349} coll liq ign in| 118218) 9 hee meee ses 118 GE» Weaade Sacre eect meee 
air or Cl 
3| Dimethylzinc............ Zmn(CH3)o, a2. ~~ | 495.44) col.ilig.,.. 50: 1.386105 —42.2 46 d. .|d. al, a.3 8. 
eth. xylene 
4} Diphenylzinc.........|Zn(CeHs)2.......... DED SRuer hy CEI et eet el are uke, seerg cee 107 (in He) |280-285 a; .lv. 8. bz., eth., 
(in He) s. CHCls 
5| Di-n-propylzinc....... Zn(CH»CH:CHa)2.. .| 151.55/liq. ng 1.4845]............].0..0.0000 0. 1462 30=408) “lady? ee ee ae eee tee 
6| Di-o-tolylzine......... Mni(Cebae Ha)aeie nto |) DAT COL wiie Crear. tc «| erste scehe shee ae 2OT—1OP ea) | a re te crite a] Cleese eee .|s. xylene; v. sl. 
s. pet. eth. 
Zirconium 
1| bis-Cyclopentadienyl- |(CsHs)2ZrBro........| 381.23]col. cr.......).......0200 260 d. ZISREL 9 Wena ponent ate 
zirconium dibromide 
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The tables quote the parameters from what appear to be the best data 
inthe literature expressed in the form Compound Foe nee A B Ref. 
logio p(mm) = A — B/T : Methane —194 to —184] 7.651 | 5169 3 
and the temperature range for which they apply. The corresponding a vf , Jia: ae to ee pans aoe Es 
heats and entropies (taking the standar é ristamide Die eau 
Boos daxarstateof the yapor ton Bean Rar atic ssid 38 to 52 |18.740 | 7291 | 23 
4H (sublimation) = 2.303 R.B. cal/mol. Naphthalene 6 to 21 11.597 3783 5 
AS (sublimation) = 2.303R(A — 2.881) cal/mole °K. 1-Naphthol 25 to a 13.074 ae73 1 
39 to 5 11.526 4389 1 
= 2-Naphthol ze to eo 13.356 5109 1 
Compound emp. range to 5 11.660 4579 1 
P °C Cy Bo | Ref. | Nonadecanoie acid 58 to64 |35.916 |13,815 | 24 
n-Octadecane 15 to 25 22.83 7995 27 
Oxalic acid, anhyd. 60 to 105 |12.223 4727 29 
Aaepopiione 18 to37 .|11.758 | 4290.51 1 « "\ anhyd, (a) 38 to 52° |13.17 | 5130 | 238 
Acetamide 25 to77  |11.8468] 4050.1] 2 “| anhyd. (8) 38 to50 12.57 | 4875 | 28 
Acetic acid —35 to +10 | 8.502 2177.4| 3 Oxamic acid 82 to 90 12.58 5639 30 
Mi , m-cresy| ester 2 to 44 9.759 3170 14 Oxamide 80 to 96 12.57 5893 30 
Acetophenone, 1-chloro- 5 to 50 13.779 4740 14 Palmitamide 91to105 |22.690 9489 2 
YY , 1-chloro-o-nitro 23 to 54 14.24 5413 14 Palmitie acid 46 to 60 20.217 8069 23 
“f , 1-chloro-m-nitro 26 to 70 14.080 } 5700 14 Pelargonamide 80 to 97 15.249 5997 2 
“ | p-methoxy 3 to 27 11.367 4056 1 Pentadecanoic acid 38 to 48 23.110 8813 24 
Acetone, benzoyl ROG 12.317 4375 1 Pentaerythritol (tetrag) 106 to 135 {16.17 7528 28 
Adipic acid 86 to 133 |15.463 | 6757 4 - , tetranitrate 97 to 138 |17.73 7750 16 
Anthracene 65 to 80 12.638 5320 5 Phenanthrene 37 to 50 11.388 4519 5 
“ 105 to 125 112.002 5102 6 Phenol 5 to 32 11.421 3540 14 
wo , 9.10 diphenyl 208 to 229 |16.058 | 8213 | 22 ‘“, p-acetyl 47 to75 = |12.216 | 5003 | 31 
Anthraquinone 224 to 286 |12.305 | 5747 3 “, p-benzyl 40 to62 12.600 | 5072 | 31 
Arachidie acid 63 to73 _ |25.453 10,424 | 23 ‘, p-tert butyl 8to30 12.332 | 4402 | 31 
Arsine, diphenyleyano 23 to 53 10.724 | 4420 14 ‘<, 2-tert butyl-4-methy] 2 to 20 11.685 | 4036 | 31 
Azobenzene (cis) 30 to 60 9.652 | 3914 | 7 “, 4tert butyl-2-methyl 3to24 |11.199 | 3952 | 31 
iS (trans) 30 to 60 9.721 3911 7 
Behenic acid 71to79  |23.604 {10,100 | 23 | Phenol, p-formyl 39 to63 [11.795 | 4762 | 31 
Benzanthrone = 13.416 6030 8 ‘«, p-methoxy 5 to 27 13.132 4624 a1 
Benzene —30 to 5 9.846 2309 3 « , o-phenyl 19 to 40 11.754 4331 31 
is —58 to —30 | 9.556 | 2241 | 3 ‘‘, p-phenyl 54to74 [12.056 | 5068 | 31 
“| p-chloroiodo 30 to 50 =| 9.819 | 3200 | 15 “ , 2:4:6-tritert butyl 18 to.40 | (1%. 507 | esses rites 
“| p-dichloro 10 to 50 [11.985 | 3570 | 17 | Phthalic anhydride 30 to60 [12.249 | 4632 | 32 
“| @-hexachloro 51to71 {11.950 | 4850 | 14 | Propionamide 45 to73 .}12.041 | 4139 | 2 
«| B-hexachloro 95to117 |11.790| 5375 | 14 | Pyrene 72to85 111.270 | 4904 |) 5 
“| y-hexchloro 60 to92 {15.515 | 6022 | 14 | Pyrrole 2-carboxylic acid 77 to81_——-|16.60 6633 | 25 
“ * \-hexachloro 55 to75 |12.635 | 5100 | 14 | Rubeanic acid 87 to 105 |12.713 | 5515 | 30 
« -hexamethyl 11.070 | 4215 | 37 Salicylic acid 95 to 134 |12.859 | 4969 9 
“| 1,2,3-trichloro 16 to30 |10.662 | 3440 6 Sebacic acid 102 to 130 18.911 | 8395 4 
“| 1,2,4-trichloro 6to25 |10.445 | 3254 6 Stearamide 94 to 106 |24.449 | 10,230 2 
“| 1,3,5-trichloro 9 to 28 9.176 | 2956 6 Steraric acid 57 to 67 =|21.180 | 8696 | 23 
Benzil : 45 to 67 12.708 5140 1 Suberic acid 106 to 134 |16.937 7472 4 
Benzoic acid 70 to 114 |12.870 | 4776 9 Succinic acid 99 to 128 |14.068 6132 4 
“ | p-hydroxy 125 to 160 113.623 6063 9 d-Tartaric acid, dimethyl] ester 35 to 44 16.610 5903 20 
“ " o-methoxy 80 to 95 11.871 4746 9 dl- a ‘ s 42 to 85 16.127 5941 20 
Benzophenone (stable) 16 to42 {17.46 4966 | 10 Thapsic acid 104 to125 |17.165 | 7885 4 
i , (meta stable) 11 to 25 17.19 4818 10 2-Thenoic acid 42 to 50 13.53 5065 25 
Benzoquinone : — 10.00 3280 18 Thymol 0 to 40 14.201 4766 14 
om , 2.6-dichloro 1 to 42 9.85 3670 18 Toluene, 2,4,6-trinitro 50 to 143 -|15.34 6180 33 
y , trichloro 28 to 54 12.03 4630 18 Tridecanoic acid 31 to 39 20.939 7764 24 
ie , tetrachloro 60 to 83 12.06 5170 18 Valeramide 60 to101 |12.846 4666 2 
; sm , p-xylo 0to20 {11.53 4030 | 18 
Bibenzyl 13 to 34 12.194 4386 1 
Biphenyl 6 to 26 11.168 3959 1 
Butyramide 25 to 68 12.739 4546 2 
parade 63 to ee 12.594 4513 2 
amphor 0 to 18 8.799 2797 3 
Capramide 80 to 97 16.471 6577 2 = References 
“ _ N-methyl 30 to 52 14.594 5371 11 1, Aihara, Bull. Chem. Soc., Japan. 
Capric acid 16 to 28 17.130 6119 23 2. Davies, Jones and Thomas, Trans. Faraday Soc., 55, 1100 (1959). 
3. This Handbook, 4lst Edition, p. 2428 et seq 
Caproamide 65 to 95 13.328 4968 2 4. Davies and Thomas, Trans, Faraday Soc 56, 185 (1960) 
«Caprolactam 21to41 {11.839 | 4339 | 34 5. Bradley and Cleasby, J. Chem. Soc., 1690 (1953) i 
Caprylamide 52 to101 114.920 | 5783 2 6. Sears and Hopke, J. Amer. Chem, Soc., 71, 1632 (1949) 
Carbamice acid, n-butyl] ester 19 to 43 14,582 4919 11 7. Bright et al., Research, 3, 185 (1950) ark . 
us , ethyl ester 19 to 43 14.090 4646 11 8. Inokuchi et al., Bull. Ghem. Soc. Japan 25, 299 (1952) 
ee , n-hexyl ester 18 to 41 14.748 5018 ll 9. Davies and Jones, Trans. Farad. Soc 50 1042 (1954) ; 
i ; methyl ester 14 to 32 |11.966 | 3883 | 11 10. Neumann and Volker, Z. Physik. Chem. 161A, 33 (1932) 
Carbon tetrabromide 11, Davies and Jones, Trans. Farad. Soc., 55 1329 (1959) ; 
(monoclinic) 22t046 | 9.3867] 2841 | 12 12, Bradley and Drury, ibid., 55, 1844 (1959) ' 
(cubic) . 48 to 56 8.5670] 2579 12 13, Nitta and Seki, J. Chem. Soc. Japan, 69 "85 (1948) 
Carbon tetrachloride —64 to —48 | 9.089 2027 13 14, Balson, Trans. Faraday Soc., 43, 54 (1947) : 
o-Cresol, 3,5-dinitro 17to51 |14.140| 5400 | 14 15. Ewald, ibid., 49, 1401 (1953), : 
Cyclohexane rk ; —5 to +5 8.594 1953 3 16. Edwards, ibid., 49, 152 (1953). 
Cyclo-trimethylene-trinitramine 110 torlB3- tt. 870 5850 16 17. Darkis et al., Ind. Eng. Chem., 32, 946 (1940) 
Diphenylamine 25 to 51 }12.434 4654 21 18. Coolidge and Coolidge, J. Amer. Chem. Soc., 49, 100 (1927 
Dodecanedioic acid 103 to 128 (17.738 8006 4 19. Broadway and Fraser ‘J. Chem. Soc., 429 (1933) )- 
Hicosanedioic acid 107 to122 /18.185 8644 4 20. Crowell and Jones J. ‘Phys. Chem., 58, 666 (1954) 
Enanthamide __ p 72 to 93 13.617 5182 2 21. Aihara, J. Chem. Soc., Japan, 74 437 1953 , 
Ethane, 1.1 :pp dichioro diphenyl] 22. Stevens, J. Chem. Soc., 2973 (1953) ; ; 
tri-chloro } 66 to 100 |14,191 6160 14 23. Davies, Malpass and Stenhagen Arkiv for Kemi 
"| hexachloro (cubic) 13 to 174 8.731 2677 26 24, Thomas, M.Sc. thesis, Univ. of Wales, 1959 ; 
‘| hexachloro (triclinic) 13 to 174 9.890 38077 26 25. Bradley and Care, J. Chem. Soc., 1688 (1953) 
Ethylene dibromide —~21to+8 | 9.884] 2606 | 13 26. Ivin and Dainton, Trans. Farad. Soc., 43, 32 (1947) 
Ethylene, trans di-iodo —8 to 20 5.86 2130 | 19 27. Bradley and Shellard, Proc. Roy. Soc., 198A, 239 (1949) 
Fluorene 33 to49 [11.325 | 4324 | 5 | 28. Bradley and Cotson, J. Chem. Soc., 1684 (1953) . 
Formic acid —5 to +8 |12.486 | 3160 | 86 | 29. Noyes and Wobbe, J. Amer. Chem. Soc., 48, 1882 (1926) 
2 Fuorie acid | 44 to 55 14:62 5667 25 30. Bradley and Cleasby, J Chem. Soc 1681 (1953) : 
Hendecanoie acid 20 to 28 16.432 6037 24 31. Aihara, Bull Chem. Soc. Japan 4 . 
Heneicosanoic acid 68 to 73 22.602 O42 24 32. Crooks and Feetham, J. Chem. Soc., 899 (1946) 
Heptadecanoic acid 48 to58 |21.836| 8769 | 24 33. Edwards, Trans. Faraday Soc., 46, 423 (1950). — 
Hydroquinone tetrachloro 77 to 86 10,08 4650 18 34, Aihara, J. Chem. Soc., Japan, 74 631 (1953) : 
,p-xylo] 59 to 88 |12.36 5280 | 18 35. Seki and Suzuki, Bull’ Chem.’ Soc., Japan, 70, 387 (1949) 
Teens 76 to 95 19,169 7980 rd 36. Coolidge, J. Amer. Chem. Soc., 53, 1874 (1930). ; : 
Lauric aci ; 22 to 41 19.897 7322 23 37. Nitta et al. J. Chem. Soc., Japan, 70, 387 (1949). 














MISCIBILITY OF ORGANIC SOLVENT PAIRS 
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The classifications were made by shaking together 5 ml. of 
each of the solvents listed in a test tube for 1 minute, then 


observed, the solvent pair was considered miscible. 
meniscus was present, the solvent pair was regarded as immis- 
The classification of immiscible is a qualitative one since 


cible. 


If no interfacial meniscus was 


If such a 


solvent pairs may exhibit some degree of partial miscibility 
while existing as separate phases. 1 
pronounced degree of partial miscibility are designated by the 
symbol Is. 








= 2 é 
& el al 2 
4 a £2} e/2/ | 2 : 3} | glel= 
2} 2 © ge) =i heal Sy Seah S E 2/38) a4 | 318 

a Compounds 8| & @ 4/3/53] 8/3) 3/3] 2/8] 8/2] 3] 2/5) 2] .|3 Ba |sl2 
z 8) Yrs-).4) 4 3/3] 8) s/$] 8] els] 8) sl] S] 8) 2) 3) Sis] 3)_ | eels] gs 
2 2] 8) 88] ols] el ai—/ sli slo] al 8] alels| Ze] 3] 8/2] 21 B/S] Re] sis 
a S| bl e2]8] 8) Sis) Bl sl sl Sle] 8] Oo] 4] S| 2] Ble] os) S] a] 8] 3] s] es | 3] 2 
g 21S! 8o}ls| 818i al si Bl Bl 21k! elsrs|s mle) lS] 81S] of og 2 eel 
6 S| S/S5 | a] o| o| @| 3] 5] s/ Ble B| 3) 2] 8} 2|.8) 4) S| S)al 5] 5) 5/58 | sl) se 
ro) </<} aN] S] A) A/AIA) AIA! S/O} O/A/AIAlAlSAlA/AlAlalm/m/O;m? |. 2/4 
1|Acetone ..|M| M |..]M}M|M|M|M|M|M|M] M|M/|M|M|M|M|M/M|M|MI|M|MII | M |M|M 
2|Acetyl acetone M|..| R_ |. .{M|M|M|M|M/M|M|M| M|M/|R |M|M|M|M/M/|M/|M/M/|MII | R |MIM 
3|Adiponitrile M|M| M |Mj..|M|..)M/M/MII |..)1 |M|../M/I |M|M/MII |I |M|MII | M |I IM 
4|2-Amino-2-methyl- 

1-propanol MIR| .. |..|M|M{I_|M|M|M{Is|M/ M|R|M|M|M|M/M|M|M/|M|M|M/M| M |M|M 
5|Benzaldehyde M/M| M |..|../M|M)M/M|M/|M/|M] M|M|I |M|/M/M|M|MIIs|M|M|MiIs| R. |M/M 
6|Benzene M/M| M }..|M}. .|M)M/M|M/M/M} MiIs|I |M|M/M|M|MII |M{I |MII | I |M/IM 
7|Benzin M|Mj I |..;M)/M|..|1 |M|M/M|M); MjI |I |M/M|M|M|M/|M(|MI|I |I |I | Is |M|M 
8|Benzonitrile M/M] M |M}..|M). ./M/M/M|M]..| M|M)..|/MiM|M/M|MII |MII |MII | M |MIM 
9| Benzothiazole M|M| M |Mj..|M]..|M/M/M/M)..| M|M|../M/iM|M|M|M/M|MII |M/I | M |MIM 
10|Benzyl alcohol M|M| M |. .|M|MiI |. .|M)M|M/M} M|M/M|M/M|M/M|M/M|M/M|M|M] M |MiM 
11|Benzyl mercaptan |M|M| I |M)..)/M/..|/M|)M|M/Mj)..| M|M|..|M|M|M|M|M|I |M|I |M|I | M |M|M 
12|Butyl] acetate M|M| M |. .|M)}M|M|M)..|M/M/M] M/M|I |M|M/IM/M|M{Is|MII |M|I | I |M|M 
13|Buty] alcohol M|M| M |. .;M)M|M|M|M|..|/M/M; M|M|M|M|M|M|M|M|M|M|M|M|M| M |M|M 
14\n-Butyl ether M|M} Is |../M|M|M|M|M|M}. ./M; M|M|I |M|M|M/MI/MII |MII [MII | I |/M/iM 
15|Capryl1 alcohol M|M| M }|../M|/M|M|M|M|M|M}..;} M|M|M|M|M/|M|M/|M/M|MII |M/I | M |M|M 
16|Carbon tetrachloride|M|M|} M |..|M|M|/M/|M|M/M/|M|M| ../Is|I |Mi/MIM|MIMII |M|I |M\I |] I |MIM 
17|Diacetone alcohol 'M\M/ R |../MIIs|I |M|M/M|M|MI] Is|..|M|M/M|M|M|M|M|M|M/MI|I | R |M|M 
18] Diethanolamine M|R| M }..;/1/1}1|/M)1|M)I/M/1I |Mj..JI |I |Is|M|M/M|M/M/IM|M| M |MII 
19|Diethyl Cellosolve |M|M| M |..|M|M|M|M|M/M/M|M]| M|MII |..{M|M/M|M|M|M|M|MjI | I |M|M 
20|Diethyl ether M|M| M }../M/M/M|M|M|M|M|M! M|MII |M]..j/M|M|M|I |M/I |MJI | I |M|M 
21|Dimethylaniline M|M| M }../M|M|M|M|M/|M|M|M} M|MijIs|MIM]. .;M|M|I |M|I |MjJI | I |M|M 
22|Di-N-propylaniline |M|/M/ I |M/..|Mj..]M/M)|M/|M}..] MI |..|M|M|M/M/MII |M/I |M|I | I |M|M 
23|Ethyl alcohol M|M| M |}. ./M|M|M|M|M|M|M/|Mj M|M/|M|M|M|M|/..|M)M/M|M|M/|M| M |M|M 
24|Ethyl benzoate M|M| M }../M|M|M|M|M/M|M/|M| M|M/M|M|M|M/M]..jI |M|I |M/I | M |M|M 
25|Ethyl isothiocyanate|M|M|} R |Mj..|M|..|M|M|M/Mj..}M{|M]../M|M|M|M/MII |MII |M|I | R |M|M 
26|Ethyl thiocyanate |M/M; M |M|..|M|..|M|/M|M/Mj)..|M/M}..|/M|M|M|M/MII /M|I |M|I | M |M|M 
27\Ethylene glycol M/M| M |..|Is|I |M/M{Is|M|I |M/I |M/M|MII |I |M{I |..;M|M)M/M| M |MiI 
28 | 2-Ethylhexanol M|M| M |..|M\M|M|M\iM|M|M|M | MIM|M|M|M|M/|M)M|M]../I [MII | M |M|M 
29|Formamide MIM! M |../M{I |I |M|I |M|I |i {I |M|M|MII {I |MII |MII |../M|M| M !MIIs 
30|Furfuryl alcohol MIM! M |..|M/M|I |M)/M|MijM/|M/M|M|M|M|M|M/M/|M|M|M|M|..]/M] M |M|M 
31|Glycerol I |I | M|../I jI JI |MII |M{L JI |I JI |MUL JT {I |M\I |M{I |M|M|..] M [I [1 

xyethyl- 

Sa civ ichottaning MIR| M |../RJI |Is|MII |M|I |M|I |R|MII {I JI |M|M|M|M|M|M|Myj .. |M|M 
33|Isoamy] alcohol MIM! M |..)/M|M|M|M/|M|M|M|M |M|M|M|M|M|M|M|M|M|M|M|M{I | M |. .]M 
34|Isoamy] sulfide MIM! I |MI..|/M|..|M|M|M|Mj)..{MI{I |..)/M)/M|M/M/MII |MII |I |I | I |M|M 
35\Isobutyl mercaptan |M|M| M |M M|..|M|M/M/M]..|M|M)../M|M/M/M)M|I |M|I |MjJI | I |M|M}. 
36|Methy! disulfide MIM! M |M|..|M|..|/M/M)M/M)]..| MM]. .;/M|M|M|MIM|I |M|I |M|I | I |MIM}. 
-87/Methyl isobutyl 

ketone M|M!| M_ |..|M)/M|M|M|M|M|M/M|MI|MII |M|M|M|M|MII |MjIs|M{|I | M |M].. 
-38|Nitromethane MIM| M |../MIL |MIMIM/MII |Is | M/MII |MIM|M/|MI|MII |I |M|MII | M |MIM 
39|Dibutoxytetra- 

ethylene glycol |M|M| M |..|M|M|M|M|/M|M|M|M|M|MII |M|M|M|M|M|M/M|M|M{I | M |M|M 
40| Pyridine M|M| M |../M)/M|M|M|M|M/M|M| M|M|M|M|M|M|M|M|M|M/|M|M|M| M |M|M 
41|Tri-n-butylamine MIM! I {I |..)M\../M|IM/IM|M}..| MIL |..|.MIMIMIMIMIL |MIL [MII | I |M|IM 
42|Trimethylene glycol |M|M| M |. .|MiI jI M{Is|M|I |M|/I |M|M/MII |I |M\Is|M|M|M|M|M]| M |MII 




































































Solvent pairs possessing a 
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MISCIBILITY OF ORGANIC SOLVENT 
PAIRS (Continued) 


Tables B and C 
W. M. Jackson and J. S. Drury 


Reprinted from Vol. 51 pp. 1491 to 1493, December 1959. 
Copyright 1959 by the American Chemical Society and reprinted 
by permission of the copyright owner. 


The classifications were made at 20°C in the following manner. One- 
milliliter portions of each solvent comprising a pair were shaken together for 
approximately a minute. If no interfacial meniscus was observed after the 
contents of the tube were allowed to settle, the solvent pair was considered 
to be miscible, M. If a meniscus was observed without apparent change in 


the volume of either solvent, the pair was regarded as immiscible, I. This 
classification is a qualitative one, since solvent pairs may exhibit various 
degrees of partial miscibility while existing as separate phases. If an obvious 
change occurred in the volume of each solvent, but a meniscus was present, 
the pair was classified as partially miscible, S. The designation R indicates 
that the two solvents reacted. 





















































































































































































Table B 

SL  —S——S—_—— 

| o 

| | : 

| s|z 5 3 

o a en SZ, = 2 

= S 2 | | @ | = 3 r= Pile 
be g 3] |e) © a= Elo 5 | a | 2a) REAL ee 
5 8 ® S/S12/e/ 2) 2 & 2 2 ela z | B/35/ 8) +)/28 
g 2] 3 | Ole) 378 6|-3 = > A] & 5 SIN al be ecw = 
2 Compounds e\c es 5|.S/e|elealslsle q 2 a|s i 3 5 | 3 L)e}/e)/2]/s] 2/5 
z Sic alas baile eles eeu a lps Sjsglis 3/3 S| sla; Fle = Bebo ibe ee Oe ps: 

$2] | |S leSlil calle) gf eal es Ica nea (eae fos a oss o | cll Bl |x) lest || Sep lesa sal el >| 3 
s, oie a(S] 8|s/ S/o] 0] oe] 5/15 >|S/s!15)] 8) a/s]e1/s]o}] €/3/ 8s] €1s] 8] 8) sls 
a a1 3s S/S) e/S/Bl elo] elel a] a a2/5|/8/ail Silo] al/a/] °°] 2/a}-s/ a] 8/2] 6] 6] 8] a4 
3 | rm pag fot ON Ik | slS{Sia/s1e Coe 2 BRS Sel s pie | ct ede Sl 6 fo | 2! |Meat ee 
3 a PIS sis| Sl S| El s/SielelBl 2/8 |-s | 212) 27213) 6) 8] BIS] 4) 8] 213] 4\ 21 2)e]/ 8 
: $/glals|siais/aitisisisizigia | 2 (Sl2/2i2|elelels|sislels/s/2/ 2/2/38 

3 rs) W110] o/F AlAs] sl eS ts wom oe ee ee ee rl ars &/s De ie aa het Sad A 
5 <1 elalmalalO|OIG/AlAlAlAlalA | Aljalmlalalais|e|elelslélalalalatalalse 
1] Acetone ..|M|M|M|M M|M/|M|M|M|M|M|M|M M |M|M!|M;M|M/M M/|M/|M/R NY 1 
2) Isoamyl acetate M|../M/M/M!|M|M|M|M|M|M|M/|M|M|M M |M/|M|M!M/|M|M/|M|M|M/|M/M|R|M/M/I |M/M} 2 
3] n-Amyl cyanide M|M|..|M|M|M|M/M|M|M|M|M|M|M|M M |M|M/|M|M|M|M|M|M/|M/M|M/|R|M/M|M|M|M]| 8 
4! Benzene M/M|M}..|M|S |M|M|M/M|M/|M|M/|M|M M |M|M|M|M!|M;M/|M|M|M/;M/|M{I |M|M|S |M/|M] 4 
5) Benzy] ether M|M|M|M). .|M|M|M|M|M|M|M|M!/M|M M |M|M|M/|M|M:|M|M|M/|M/|M/{|M;|R|M/M/I |M|M] 5 
6| 2-Bromoethyl acetate M/M|M'S |M}..|M|M|R|M|M/R|R|M|R M |M|M|M/|M/iM:i|M/|M/|S |M|M|M/]R|M|M/M/R{M] 6 
7| Chloroform M|M|M|M/|M!/M}. .|M|M|M|M|M|M/|M|M M |M/|M|M/|M:|M|IM|M|M;|M/|M/|M|I |M|M|M/|M/M] 7 
8) Cinnamaldehyde M|M|M|M|M/M/M}. .|M|M|M|R|M|M|M M |M|M/|M/|M|M/|M|M|M|M/;|M/|R|R/IMIM|M/RI|M] 8 
9) Di-n-amylamine M|M|M|M/|M/R/M/M}..|M|R|I |R|M|M M |M|M|M|M!|M|M:iIM/|M|M|M/|M/R|M|M I | My Sg 
10] Di-n-butyl carbonate M|M|M|M|M|M/M/|M!/M|. .|M|M|M|M|M M |M|M|M|M/|M/|M|IM;M|M/M/|M|R/IMI/M]|TI [I |M/10 
11} Diethylacetic acid M/M|M|M|M|M/|M|M!R|M}..|R|M|M/R M |M|M|M/|M|M|M/M|M/|M/|M/|M!/]R{|M/|M/|M/]R/]M}11 
12} Diethylenetriamine M|M|M|M|M/R|MIRII |M|R}..|/R|M|M M |M|M|M|M|M/M/R/I |R|RIiM/|R|M/|M/M{MI]TI /12 
13) Diethyl formamide M/|M|M|M|M|R/M|M/R|M/|M|R}. .|M/R M |M|M|M/|M|M|M/M|I |M|M/|M/R|M|M/|M/R/M/13 
14] Diisobutyl ketone M|M|M|M|M|M/|M|M/M|M/M|M/|M}. .|M M |M|M|M/|M|M/|M/|M|M|M/|M/|M/R{|M/MII |M/]M|{14 
15| Diisopropylamine M|M!/M/M/M/R/|M/|M|M|M|R|M|R|M}.. M |M|M/|M/|M|M|M/]|M|M/;M!/|R/|M|R|M/|M/|M/]M/]M1]15 
16} Di-n-propylaniline M|M|M|M/M/M/|M/|M|M|M|M|M|M|M|M Rte M| M!M|M/|M/|M|M|M/|M/|M|R/]M/M/I |M/|M]/16 
17| Ethyl alcohol M/M|M|M|M|M|M|M|M|M|M|M|M/|M|M M Mi MIM!|M/|M|M|M|M/]|M/|M|M/|M/|M/|M|M/M}117 
18) Ethyl benzoate M|M|M|M|M/|M!|M/M|M|M|M|M|M|M|M M |M/|..]M|M!|M/|M/|M|M|M/|M/|M!|M|M!|M!|M|M!/M]/18 
19} Ethyl ether M|)M/|M|M|M/|M|M|M|M|M|M|M|M/M|M M |M|M M|M/|M!|M/|M|M|M/M/|RJ|M/|MI/I |M/M1/19 
20) Ethyl phenylacetate M|M|M/M/|M/|M|M|M|M|M|M|M|M|M|M M |M/|M/M|..|M|/M/|M/|M|M|M/|M/|R|M/|M|M M | 20 
21} Heptadecanol4 M!M!M/M|M|M/|M|M|M|M|M|M|M|M|M M |M/|M{|M/M|..|M!|M|M|MIM/|M|R|M/MII |M/M]Q21 
22| 3-Heptanol M|M|M|M|M/|M|M/|M|M|M|M|M|M|M|M M |}M|M|M/]M/M!..|M|M/|M|M|M/]R|M/|M/|MIM|M}]22 
23] n-Heptyl acetate M|M|M!/M|M|M/|M|M/|M|M/M|R/|M|M|M M |M/|M/]M/|M/|M|M]/..]}M|M|MIM/|R|M/MI/I M } 23 
24| n-Hexyl ether M/|M|M|M|M|S |M|M|M|M/M|I |I |M|M M |M|M|M/]|M/|M/IM/|M M{|M/M/R|M/|M/I |I |M]|24 
25| Methyl isopropyl ketone|M|M|M|M|M|M|M|M|M|M/M'|R|M|M\M M |M|M|M/]|M|M|M|M|M M/|M/;/R|M|M|M/R{M/25 
26| 4-Methyl-n-valeric acid |M|M|M|M|M|M|M|M|M/|M|M|R |M|M|R M |M|M!|M/|M|M!|M/]M|MI|M M|R/|M/]}M/M|{R|M/126 
27| o-Phenetidine M|M/|M!/M/M/M/M/R |M|M|M|M|M|M|M M |M|M|M/]|M/|M/|M|M/]M/M/M]!..]R|]M/]M{|M!M|M|] 27 
28] Sulfuric acid (coned.) R/RIR|I |RIR|T |RIRJR|RIRIR|RIR R |M|M/|R/R/RIRIR/IRIRIRIR]..|R}|RIR/ RI R/ 28 
29) Tetradecanol? M/M/|M/|M!|M/|M|M|M|M|M|M|M|M/M/M M |M|M|M/|M/|M/|M|M/|M|M/|M|M/R]..|MI/I |M]|M]29 
30] Tri-n-butyl phosphate |M/M|M|M/M|M|M|M/|M|M|M/|M|M|M|M M |M|M|M/|M/|M/]M|M/|M|M/|M|M|R|/M|!..|M!|M/M1/30 
31] Triethylene glycol M|I |MjS JI |M/|M/MjS |I |M|M|MI|I |M I M/{M/I |M/I |M{I |/I |M|M|M/R]I |M M/I |31 
32| Triethylenetetramine M|M|M|M|M/|R|MiIRII II |R|M|R|M|M M |M/|M|M/|M/M/|M/R]|I |R/]|R|M/|R|MIM/|M I: | 32 
33] 2,6,8-Trimethyl 4- M|M|M|M|M|M|M|M|M/|M/M/I |M|M|M M |M/|M|M|M|M/|M|M/|M/|M/M!IM/|R|MI|MITI JI /..1/33 
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4 Union Carbide name. 
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lel 2 : 
A/S} Ele) « : 
o| 814/3/3| 8/3 2.8 
rs a NS ca | ly ) a) a] 2 
#5 o/ol/3] 8 g/2/ 2/4] 2\“| 2 eile Fo eh ed 
g Compounds o| © 8) 8d ia 2 S/S)/2/2/ 5) 2] 2 alg © $| 2/ = 
3 eu as Sau ex ee |S ee Biel RSS) 81Sl ols] ofS] rea Sioa 
slsls}| |s aR | 2 lel el eh el al Sl eia be el alate! belelal sls 
3 B/ 2/2) (S/ 8] 1s] 8is) ais |8/s/8/3/2/2/2/4/ 2/3) 2/3/ 3) 8) |S] sie) ele 
3 2alslslSlalSislsleisl al = [Sl sila 2iBi BiB 2l<| 2) sl] el al slelslZiale 
3 S| S/S] 8/S]/SlSlOl] 2) 2).2) 8 SSID sl slelalal|elalala] so] f(s] slalalo 
© [Ale [OIA lo}s{AlAlAlAl A [Alojelel s{ ss] s[alals| sia 4[Alalalal|Ala 
1} 1,3-Butylene glycol 1 I 11 Sj. I |M M Y M|M|M|M|M|M|M{I 
2) 2,3-Butylene glycol M|M|M|M'S |I |M|M/IM|M|MII | M |M/M|MII |M/M|M|M|MIM|M|M|M|M|M|M|M/M|M{I 
3} 2-Chloroethanol M|M|M|M|M|M)M{M)M/M{M/M| M |M/]M/IM|M|R |M/M|M|R |M/M|M|R /R |M|M|M|M|M|M 

4| 3-Chloro-1,2-pro- 
panediol M/|M|M|M|I |MiM|M|M|M|MII | M |M/IM|MII JR/M|M|M|M/|M/|M|M|RIR|MIMIS |M/RIS 

5} Dibutyl hydrogen 
phosphite M|M/M|M|M/M|M|M/M|M|M/M| M |M/IM|M/|M|M/|M|M|M|M|M|M|M|M|M/M|M/]M|M)|M|M 

6) Diethylene glycol dibutyl 
ether M|M|M|/M/M|M/|M|M|M/M|M|M;| M |M|M/M|M|RJMIS |M|M/M/M|MIR JR |M|M|M) MIR |M 
7| Diethylene glycol diethyl 

ether M|M|M|M|M|M|M/M/|M/M/M|M| M |M|M/M|)M|M|M|M/M/|M|M|M|M/M/M|M|M|M|M!iM|M 

8} Diethylene glycol 
monobutyl ether M/M|M|M|M|M|M|M|M/M|M|M| M |M|M/M|M|M|M/M|M|M|M|M|M|M|M|M|M|M|M|M|M 

9| Diethylene glycol 
monoethy] ether M/M|M|M|M|M|M/M|M|M/|M|M| M |M)M/MI{I |M)M|M|M|M|M/M|M|M|M|M/|M|M|M|M|M 


10} Diethylene glycol 

monomethy! ether NM 
11} Dipropylene glycol N 
12| Ethylene diacetate ny 
13) Ethylene glycol iy 
14| Ethyl glycol 











ethylbutyl ether M!|M|M|M/M|M|M/|M|M/M|M|M] M |M|M|M/M|M|M|M/M|M/M|M/M|M/M|M/IM|M/M|M|M 
15) Ethylene glycol 

monobutyl ether M|M|M|M/M|M|M/M|M|M|M|M] M |M|M|M|M|M/M|M|M|M|M|M|M|M|M)M|M|M|M|M|M 
16| Ethylene glycol 

monoethy] ether M|M/M|M|M/|M|M|M|M|M/M|M| M |M|M/M{|M)]M|M|M|M/M|M/M|M/M|M/M|M|M|M|M|M 


17| Ethylene glycol 
monomethy] ether M/|M|M|M!/M|M|M/M|M|M/M|M| M |M/|M|M|M|M/M|M|M|/M/IM|M|M|M/IM|M|M|MIM|M|M 


18} Ethylene glycol 




















































































































monopheny! ether M/M|M|M/|M|M|M|M|M/M|M/IM} M |M|M|M|M|M|M|M|M|M|M|M/M|M|M|M|M/M|M/M|M 
19] Glycerol I jI jI {I | {I JI |MII JI |M{I | MI {I {I JL |M|MIT |M|MII {I JI |M|M/MII [I |I |MII 
20) 1,2-Propanediol M/IM|M|MII |I |M/MII |M/MII | M |S |M{I |I |M|M|M|M|M|M|M/|M/|M|M|M|M|M|MyMII 
21) 1,3-Propanediol MII |I {I JI |T |M/MII |M/MII | M JI |M{I {I |M|M|M/M/M|M|M|M/M|M|MII |S |M|MII 
22] Triethylene glycol MII |MIMIS |I |M)MII |M|MII | MjI {MIL |I |M|M/|M|M|M|M|M|M|M|M/|MIMII |M|MII 
23} Triethyl phosphate M|M/M|M|M/M!M|M/M|M|M/M| M |M|M|M|M/M|M|M|M/M|M|M|M/M|M|M|M/|M|M|M/M 
24| Trimethylene 

chlorohydrin MIM M'M|M'M|M!M'IMIMIMIMI M [MIM|MIM'R (M'M'IM'R |IM!IMIMIR'!R |MIM!IMIM'R IM 


——EE—E—E—E——EEe——E—EEeEeE—————————————————————————E— EES ee eee ee ee eee 
* Union Carbide name. 


C-689 


STEROID HORMONES AND OTHER STEROIDAL 
SYNTHETICS (Continued) 


Ul 4SoIOJUT YSIY oY} OJ UOSBvoI OY, “WOUIOM sv [JOM SB COUT 
Ul UOTPZNU eUOG pUv o[OSNUT JOJ pasn oi syuose oloqeuy 
‘(‘A’b) sproseysoory100 
[BucIpe oy} sv ‘sBnip urez10o Aq 10 ‘ade Aq (sts010d094s0) 
poztjeiouttmop ATeryzed oq Avur YoryM ‘oud Jo uOryezIPesoUTUIOI 
Sopnhpoul Jooyo oloqvus oy], “UvUT UT esn [RoIUTD Aq powyU0D 
Afjedroutsd ynq sfeunue uo sysoq o1Zoporq Aq peuluLlojep 1B 
sarzenb osoyy, “yoyo oyoqvue pouszysroy & ynq ‘oruesoi1pue 
Pouoesse] B BABY YOIYM aSOy} ore (BUOTOYZOUTAXG) IO OUOTOUD4s 
-orpuvyyeyW) Apoq oy} url yavdioqzunoo ou savy yorya szuose 
paredoid AyyeoroyyuAs ay} Buoy “yooya oroqeuy ue “orl 
‘Quawdopaaep ofosnur ozB[NWS 0} ApTIGe o4y eoidep Issey 10 
Joyeoid UL VAvY SUSZOIpU [TB ING “Oyo ,,“OLNOJOVUNTIO o[eUL,, ayy 
UL “UOHVIMIVUL [VNXOS oZB[NUINS 0} “aT (suodorpue) sououlloy 
XOS O[BUL JO JOO OY} OABY UOTPBOYISsETD sTYY JopUN soTqey oy} 
UI po}ST] S}USZe oy], *spUeSY djoqeuy pue suods01puy 
‘UOTZOUNJ XOS 10 xos 04 
Po}V[Ol JOU SasvOSIP JO JuOUT}vOI} oY} UT paAo[duro AT[NJssooons 
useq easy ‘Apoq oy} ul yavduozunoo yeinyeu ou savy yor 
SonSojeue prosoys poredaid Aypeoyayyuds oy} Aj[ewodso pue 
SOUOULIOY PlLO19}SOOT}IOO [BUSIPB oY} (GFE) SHMYIAR ploywurnoys 
jo SwO}duIAS oY} SoyeIO[OWe oUOST}109 4vYy} Surpuyg oy} aoulg 


‘SoUOUIIOY X9S B[VU9J YJOG—]eU0T}eysSe301d 
Puv dta9d0I}89 Jo asn ayvusEz]V ay} Aq IO {sm990 Burpoaqq 
Worm JO [BMVIPYyIM UO—sudso1jsa Jo uorpeIysIUTUIPe 
oy} Aq ‘uOIwNYsMoWA sv ‘UOTJOUN; eINyvU B orMMTUT OJ, (Pp) 
:pasn st auoulIOY xas 
aeutey @ ‘oyeIyso1d oY} Jo JooUBd UT pu ‘posozsTUTUIpE 
SI 9UOUNIOY XOS s[VUI B “ysBaIq a[BUIZJ ay} JO I90UvO 
JO asvo oy} ur ‘ofdurexe JOJ !xas B 0} IeI[Nded sasvastp Jo 
JUIUI} VII} OY} UI BOURTYG [VUOULIOY JO [BSIaAaI B asned OT, (0) 
‘So]BUoJ UT JUsTUdOTaAepJepuUN UT seuOoUT 
~loy xos aves ‘A]Surpuodsei109 pue’—poasn st euows0Y 
xoS O[VUL B YOIYM Ul ‘UOTJIID9S pazIqryUr ue YoNs Jo 
a[durexa uv st SorstojoRIBYO xas AIBpUODeS oyeUT Jo JUOUT 
~dojaaspsopun oy} ‘ Ayeuroue [eyueudopaAop 10 [eqytuesu00 
B jo asnBvooq poe}IqIyU St YoIYM JO uoTjoI0VS ]emyeU 
oy} “ououIoYy oytoeds v Apog oy} 0} o[qQuITeav oyvUI OJ, (q) 
‘u01ye}UuoUTe;ddns yons 
IO} posn St oUOWIOY XS s[vUIe} B “UOTJaIDeS ButuIpop 
yons jo ojduexe uv se osnedouour ay} ut {ustueSI0 
ay} Jo Zurse o1Bojorq [vinyeu 0} enp suowoY oytoeds 
B JO UOT}oLo0s Zuturpep AJoatssoiSoid oy} yuoweiddns oy, (*) 


:$9}BOIpaid Sutmoljoy ayy JO a10ur 10 ou uodn paseq 

A[oBIv] SVM SOUOUIIOY plo01a}s Jo asn oy} ‘AT[BUISIIQ, "Sas 
(‘Splodeqs uO [BI19}VU Buture}UOD IO ‘04 
P9}0AOP $}X9} JUIT[9OX9 [BIBAVS S}ST] YOTYA ‘9poryze Sty} JO pua oy4 
y8 4S] Super Sy} 0} pozIAUT ST UOT}Ua}ZW) “sorySTIajOBIRYO 
xes o[vur uodn yoaya toy} [reyue YoTyM sesn 0} JOU ‘UaUT 04 
poyuN] JoyzIeU st ‘sueZoipuev oy} “ol ‘souowOY xXas a[eur Jo sn 


ayy ‘ojdurexo Joy sv sorriedsip sz sey uoTpBOYISSe[O yey} UAT 
“spooyo olsojoovumseyd Aq ‘odie[-pus-Aq poylsse[o oie solqey ayy 
UI SolIjUe oYI[oUOUTIOY IO [eUOUTIOY ey} SUOS¥II 9SOY} 10q 
*X9}109 [BUZIPB 94 UI 
punoj} souourloy [vinyeu ey} a[quiasel AToIaUL Jn ‘IB 4B xo4100 
[BuoIp® oy} Ul puNo;s yOu a1IB SplO1o4{SOOI}I00 [BUaIpPe VY} JO Jaq 
-uinu ® ‘o[durexe oJ ‘asnvoeq a]qe}IMsuUN oq OSTe pfnom ‘TeueIpe 
se ‘ulstIo Aq UOTYBOYISsL[ ‘“9SN ey} 0} SB JUapNys oy} 04 
PATVBULIOJUIUN Bq P[NOM JaAeMOY 4BY} Samnjyonsys Aq poyIsseyo 
oq ABUL Splo19}s oY} ‘peopuy “pasn oie saoueysqns o1y0Y44UAS IO 
souour0Yy ay} YOIyM Joy sasodind adyjnur oy} (q) puv “4nd ore 
SooUBYSGNs ssoy} YOryM 04 sasn Butddey1aao (e) oy} Jo uosvar Aq 
wo[qoid o11BZIq B SoUIODEq UOT}BOYISSEIQ ‘“UOTRIYISSeID 


snopnn sueiyyususydousyuodo[aAQ ayy, 


9 P 
5 da ia 
orcs a ¥ | 
8 Or z 
ete! a Se 
| | | r | a | 61 T 
xe may/N ee 
SI ZI 
02 
| 
1Z 


‘Q0UBYSQNS plo1ojs 10 9UOUIIOY pesuByoUN 9y4 Jo 
SoHo UIBJI9O JO UOTZVNYUI008 UB UT ATOIOWT 4[NSaI [IM dINjonI4s 
UI oBuvyO [[VUS B sosvo AUBUI UT 4yNg ‘suIeySAs oIZOTOIsAyd yuA 
-Jeyip uodn Zurz0e uozjo ‘syooya reprunsstp ATpeordoporsAyd oavy 
YoIyM saouvysqns Jo vAtjonpoid ssouvysur AuBU UI SI oBuBYya 
Tenjonsjs 4ysys Apoatyeieduioo @ ‘aepluns AIaA Apeorumayo 
ysnoyify ‘shejonu oueryjueusydouejusdojo{0 943 uoUTUIOD 
UI BABY SoNSo[vuB dTJOY}UAS OY} SB [Ja SB SOUOWIOY 94} [TV 
(‘spuv]s oul0pud Jo ‘ssayjonp ay} Aq pojaioas jou a1 
9soy} SB Sploie}s IeptuIs Aq Jo suostupeid Aq your aq youu 
uoljlugep ay} Jo qaed yeyy, ‘spunjb ssajjonp ay fq pajasoas 
‘SOSIIOJOVIVYD PUB SUOTJUNJ UTED YY [eeu B st 
‘uorytuyep Aq ‘ouow0y YW) ‘euosiupesd se—syeuitue Iayj0 IO 
uvul jo Apog ay} ul yavdiazUNod B aAvY YOU Op YOIYA sprosazs 
peredeid AypeoeyjuAs Jamou ay} 0} paydde uaym TOG] UT 
JOUIOUSIUL B S9UIOJIq SNY} VUOUTIOY PIOI9}S WII} oy} “yoRy UT 
“SOUOULIOY [BIN}VU ay} JO asoyy 
0} a[qevivdurod yooyo Ue 4oxa 4ynq “QrediajyUNOD [eNyeU OU BABY 
Apoq oy} Ul SeuOUIOY 9Y} SuITquieses YSNoY} Yoryar poztsoyjuds 
uaeq 9AVY SplOla}s oTJoYJUAS ssNBIeq ‘puUIy UI pue selSep ut 
Ajpides pue Ajqeiopisuod popuedxe sey sptosays Jo preg eyy, 


ueAD Iq urmig Aq pojidureg 


SOILAHLNAS TVGQIOUALS 
WAHLO GNV SANOWHOH GIOUALS 


C-690 


STEROID HORMONES AND OTHER STEROIDAL 
SYNTHETICS (Continued) 


*pe}001100 
eq OF SI Q[Bs BururezoisazBM pues ‘1azVM Jo UOT} B[NUINIO’ 
Uw YY Ul SUOTIPUOD JoY}JO UT pUB oN] yIveY VATysedu0d 
JO JUSUT}VIT} OY} Ul “BuIopea ysUIvsE ‘WSTUOIO\SOpre UI paesn 
St euoJVTOUOIIdS vdUaFY = ‘aUOII}SOpTe 0} az1s0ddo $}99ja—u0T} 
~otoxe WNISse}od PUB UOT}U}01 WANTpPOs s}uaAed 41 SATPOOOUtT 
S18 SOTPAINTP OPIZVIy} IO [VIINdIIU USYAr oTJaINIp st ‘Apoq oy} 
UI JLBdIe}UNOD [VIN}ZVU B BABY YOU Soop proI04s peonpoid Ay] 
“Heyjuds 8 “ouojovjouondg -urstuos9}sopye pe][v9 auorpudS B 
0} OSI SOAIS S}UNOUIB OATSSBOxa UT ApOg 94} UT pe}BIogeja UayM 
19378] OY} —OUOIOJSOP[B 0} 4sTUOseJUB UB SI dUOJv[OUOMIdY 

‘Spue[s [euerpe oy} Jo uorjounjodAy 
B ‘asBasIp S,UOSIPPY JO JUsUI}veI} OY} UI pasn SI pu’ ‘ou0J0}s 
~OoTOOXOSep UvYY yodses STY} UI VATJOR o1OUT YONI SI 9UO0I04S 
“OPTV  “SoernIp epizery} ay} ATfeIoadsa—sorjounip 0} pasoddo 
AT[BOM}OUTLIP JSOWTE SI JOIYa S}I GoUaFY = “uINISse}Od jo UOTaIOXe 
SoyeiTloBy puB “la}BM puv UINIPOs jo Apoq oy} UI UOTUAIeI 
Sejouoid x9}100 [eUeIp ay} Jo suOWTIOY yeanyeU B ‘QuO104SOP[V 
*S}UISY JJeYJSoUW [VIO] pue domypyUuy ‘yemiq 
‘20UBYSGNS 0} 90UBys 
-qns WOd} veiZap ul A1vA Aoy}—juUasqe oie SJOIJJoopIs oy} 7BYyY 
pres oq JouUv ZT ‘S}oayeapIs pouassa] 07 yoodsor YIM 9U0ST}.109 
0} doledns ere saouvjsqns [eprose}s onay ius a4} Stoo 
‘S}OOVOOPIS B1IABS SSa] IO Jama yNq ‘aUOST}I09 JO syoaya ay} 
aABY YOIYM SorjoyjUAS [Vplose}s Yons OM} Ie (S2]qB} 9as) S1ay40 
Suoure auojostupeid pue ouostupaig “1g9[N OII}SVs 10 sosuvyo 
Ayeuosiod ‘sayaqeip saw ye ‘uoljUa}IedAy ‘samnyovry pus 
S1s010d0a}s0 0} Zurpeel au0g ur0dy [Bieulur Jo ssoy ‘unisseyod jo 
WOT}IIOX9 “UINIPOS PUB 19}VM JO UOT}Ua}0d 91B2—aUOST}ION jo asoy}y 
Ayjetoodsa—syoayaopis ayy, *10}48] ay} Jo asn 2Y4} 0} JuBpUD}4e 
SYVGMEIP 94} BONpod 0} JopsO ul ‘OUOST}IOD0IPAY PUB 9UOST}IOI 
UOJ JVYMOULOS ZuIJoyIp yng Apo ay} 04 oaryeu jou soouBysqns 
[Bploleys Jo sisayyuds ay} 0}.snyodumt 94} PABS ‘QuOST}IOD0IPAY 
Aq @INSBIUT JOSse] UI poreys Os[e ‘ouOSTy109 Jo SYOVQMBIP OYJ, 
“OSBASIP UISEI[OI B OSTB ‘snsoyeuTayyAsa 
sndn] poyeurmesstp sv sosvasip oruoyshs yons ul pu® ‘vuryyse 
‘ABL0][B “UL{S BY} JO Sasvastp YIM pozeIOOSsE SUOI}BUIWIB UT Jo 
UOTJONPot oY} UL OSN OFUT JYSNOIG Osye st yoaya A1OVBUIWIEyUIT}UB 
Sues 94], “ONsst} uesET]OO jo sasvastp A]]e199dsa—sosvasip 
ALOVEUIUIBYUT JO AJOIIVA PLM B JO YUDUT}BAI} BUY ul posn uvaq 
eazy “ouostupoid se ‘Apoq oy} ul punoj you senso[eue o1yoy}UAS 
oy} Ajze[nonsed pu ‘xej100 [euerpe 24} Aq pojzoioes auoUIOY 
[einyeu 8 “ouost{10001pAy surpnypour ‘Sp10.10}SO1} 109 [Buompe 
oy} ‘SHtyyIe ployeuMeys Jo suroydurks oy} sutonpoi ATpunoy 
~o1d ul aUOst}1090 Jo ssaurnjasn oy} Jo BFE] ut Surpuy ay} aoulg 
“yooye Zutjosioxa wuunisseyod puv Surureyos 
wnIpos Buoys Ayrepnoyjsed eB sey 41 esneooq osvastp S,u0s 
“IPPV Ul pasn SI suole4soor}109A4x0S0q]  ‘unIsseyod jo uoryueyoI 
Suodjs 8 pu’ uINIpos Jo uoTjes0xa anpunN uv SI aloy} ‘ATas10AU0d 
yeryM Ul “aseesIp S,UOsIppy 3O AdUaIOYJNSUI [eUeIpe Jo yUOUI 
~7B01} OY} Ul POZI[IGN o1B Sooo osayy, ‘“uNIsseyod Jo uoTyad0xe 


ey} usjsey pue Apoq oy} Aq J9}8M PUB UINIPOS Jo uUOT}USZeI 
esned—J9Yy}0 YOve ULOIJ daIZOp Ul BulsJoyip—sououlloy [Vo1y4100 
ay} [[@ APIwaN «“otjoqvue aiv YOryM Suaso1pue vy4 0} pesoddo 
Ay[eoteureip “yoadsei sty} ul yooya ue Buraey snyy ‘oroqeyeo 
O18 SQUOUTIOY [BdT}I0I 94} Jo [[e AT[eNIA ‘“Satysodoid s19y4 
jo saseyd eulos Jo uorjenjUI00" 9Y} UT JaYy}O YORs WoOIJ JOYIp 
Ayyensn Avy, “seuows0y jo Joquinu oie] @ sojoI0es x04100 
[@uslpe oYy, “Ssyuesy oQVUINZyIUY pue dIZIIT][eQUY 
‘ALOJFVUIWLYUTPIUY SUIPNIU] ‘spjo199s00]}109) [euUsIpPy 
‘sdnip Aqypiysej1jue sv osn 94 
eouey uor}"nAo ssaiddns 04 “youy ur pue ‘AouvuSeid urequreut 
0} Jopio ul UOT}IOgGe [enzIqQey ‘Az]IWAejJUI ‘(VayIIOUBUISAP) UOT} 
-enijsueul [njured ‘susZo01}sa YIM Soult] ye pasn (voyIIOUIUIP) 
UOI}PVNIJSUIU JO VdUaSG*B ‘“BuUIpse[q 9UIJo}N [BUOT}OUN] :SuOTIIPUOD 
jo AjalIvA @ Sapnjpour esn Jeyy, “Apoq oy} ur 4aediajzunod 
[einjeu ou aAvy YoIYM Spunodusod oyI[-9uoIe4seZo1d oayjUAS 
“at ‘surjsesoid sv [fam se ‘ouowdoy xes efewoy B ‘au0I0}Se3 
-o1d apnput Zuyst, yey} Jspun szuese eyL *(spunodurog 
PJO10OISION-G6][ SUIPNJIUT) SUJIS9Z0I1g PUY SUDdZ0}S950I1g 
‘o[VWoJ Ul YSveIG 
JO Jo0uvd UT SOUOUIIOY x9S 9[BUI JO 9SN 9} 0} VJUZpUOdsSe1I090 
OSINAUI OY} OJON “o[VUL OY} UI o9}z¥IySOId ayy Jo J90UBvd Jo 
JO1}U0D oY} UI pesn Os[e Iv (Joe O1UeZOISO UB Sey oUOTIOY 
% yOu YsNoy} YY [OIjsaqiys[Ayyerp Ay[VIoedsea) suedo1jsq 
‘su10}durAS asay} jo 
UOT}BIOLOWIe OY} UI pesn oIv—ssZnIp Jay}O Suoure—susso14sq 
‘poonpul AyTuappns sny} st esnedousur oy} uayA In900 su10yd WAS 
IOPOWIOSVA BIIAVG “SNIO}N OY} JO [BAOUIoI vy} Aq IO UOT}PVIPRI 
Aq ouop SI siyy, “e8svyiOUIOY oUTII}N UI IO ATBAO VY} JO Ig0UBO 
ul sv ‘poonpur Ayyornb oq ysnur osnedousur ev ‘AyJUaNbesT 
*suaso1jsa Aq snozidieid 
SSO] OpPBUI ST SSai}S [VoIso;oyoAsd puv [eorsAyd Jo porwed B 
‘osnedousw oy, “oovjd saye} snjyejs Mou oy} 0} JuoUTysn[peB 
[yun ‘soujpop uUoryeloos oy} yey} owt} oY} Sutmp su0jyduds 
SNOLGA 0} aSII SEATS UOTJoI00S BuTuTPVp ay} pue ‘ssood01d AMOS 
e@ Ayyensn st ssnedousw ey, “ivok YIOF ey} JNoge 4v ouUT[Vep 
0} suigoq yorum ‘ArvAo ay} Aq sueZ01js9 JBnyeU Jo UOTZoI0eS 
oy} “noyyIA wor yuowoddns Aoyy yor ur ‘esnedousur oy} Jo 
JuUoUI}BII} VY} UL SI SUBBOI}Sa JO asN JSOPIM oY], ‘a[eUIay oYy 
ur JuoudofoAdpsiopuN UT pesn oie Ady} ‘oIOJoIeYT, “ayeurey oy4 
UI UOIPVANJVUL [VNXYS Uo}SVY S}UIS¥ o1UBTOSY ‘*suaZoIST| 
(‘suljsedo01g puev suss0jsed 
-O1f OSTB 99S ‘S}USBV OYI[-UsSOIpUB JOY}O JOY) “xIAIGO puB 
ySBoiq oY} JO 1oOUwd JO JUOUTYVAI} OY} UI PUB BUIpsaTq dAIssooxa 
jo uoissorddns oy} Ul a[BULoJ 94} UT posn osTe ore SUodOIpUy 
‘OY “OOIOA OY} Jo Butusdsep vB ‘aovyJ oY} UO Tey Jo YMOIS 
SB YONS “UIST]NIA JO SUOT}RISoJTUvUT SeoNnpoId UsUIOM 04 sued 
-O1PUB JO UOTVIYSIUTUIPB oY} ‘OSIMIOYIQ, “ou0Io4SOjsdy [AYJOU 
SB SUdBOIPUB YONS UY} O1VBI OlUDBOIpUR-0}-dT[OGQvUB 19}BOI3 
@ VABY BOP DATOI]JO UBATS B UTY}IM YOIYA ‘STRIIoJVUI IOF psou 
ay} UO paseq SI ‘osn O1][OqvuT IO} SooUvSqns [epIoI9}s OTyoyQUAS 


(ponuyu0)) SOLMLAMLNAS 
IVGIOWALS UAHLO GNV SANOWYOH GIOUALS 


C-691 


ADRENAL CORTICOSTEROIDS, INCLUDING ANTIINFLAMMATORY, ANTIALLERGIC 





ames & 


STEROID HORMONES AND OTHER STEROIDAL 
SYNTHETICS (Continued) 


Doses. The amount of substance which comprises a dose 
of steroid hormones, or of the steroidal synthetics varies from 
substance to substance—from 0.1 mg for an estradiol ester, to 
50 mg for a 19-norsteroid compound. The dose is conditioned 
upon the order of activity of the substance, the purpose for 
which it is administered, as well as the patient’s response. 
However, as additional steroids for hormonal use are synthe- 
sized—especially those with adrenocortical activity, their aver- 
age dose is usually smaller than the previously available 
steroid. The smaller effective dose of the more recent steroid 
is cited as an advantage over the previously available steroid. 

However, a smaller dose cannot be claimed as an inherent 
advantage of a new steroid in comparison with an existing one, 
unless the lower dosage exhibits either greater or more pro- 
longed activity or lesser sideeffects. One cannot meaningfully 
compare a dose, milligram for milligram, without taking into 
consideration if a heightened effect of the smaller dose produces 
fewer sideeffects. For example, it does not make any difference 
if a given effect and the same accompanying sideeffects are 
produced by a 50 mg or a 5 mg dose. 


Reading List 


Clark, F. & Grant, J. K. The Biosynthesis & Secretion of Adreno- 
cortical Steroids; Biochemical Society Symposia #18; Cam- 
bridge University Press, New York; 1960. 

Dorfman, R. I. & Shipley, R. A. Androgens: Biochemistry, 
Physiology & Clinical Significance; John Wiley & Sons, 
New York; 1956. 

Fieser, L. F. & Fieser, M. Steroids; Reinhold Publishing Corp., 
New York; 1959. 

Heftmann, EH. & Mosettig, E. Biochemistry of Steroids; Reinhold 
Publishing Corp., New York; 1960. 

Paschkis, K. E., Rakoff, A. E., & Cantarow, A. Clinical Endo- 
crinology; Paul B. Hoeber, Inc., New York; 1958. 

Sunderman, F. W. & Sunderman, F. W., Jr. Lipids & Steroid 
Hormones in Clinical Medicine; J. B. Lippincott Co., 
Philadelphia; 1960. 

Stecher, P. G., Editor. The Merck Index; Merck & Co., Inc., 
Rahway, N.J.; 1960. 


AND ANTIRHEUMATIC AGENTS 


COSTERONE; CORTIS 


D 
ACETATE; 


11,21-dihydroxyprogesterone; 





























synonyms: ; 17-hydroxy-11-dehydrocorticosterone; 
6a-chloroprednisone acetate; A‘-pregnene-118,21-diol-3,20-dione; 17a@,21-dihydroxy-4-pregnene-3,11,20- 
6a-chloro-A!.4-pregnadien-17£8,21- 118,21-dihydroxy-4-pregnene-3 ,20- trione; 
diol-3,11,20-trione 21-acetate. dione; A‘-pregnene-17a,21-diol-3,11,20-trione; 
Kendall compound B; Reichstein Kendall compound E; Wintersteiner 
substance H. compound F, 
Formulae: CH20COCHs CH.OH CH:OH 
b=o =0 =0 
a HsC | Baty HO HsC | O H:3C ieee 
\ 4) \ Ace 7 Ne 
H3C HC | Hs; Ey 
| 
YN e : 
ON cro Tag ag) 
! Ca ioOs C21 H2s05 
Cl g 
Molecular 436.6 346.40 360.4 
weight 
erat point | 207-213 180-182 220-224 
Specific 25 : 15 25 
SSrer (a) > + 137 — +142 (100 mg. in (a) 5 + 222 (110 mg, in 10 ml. (a) + 209 (120 mg. in 10 ml. 
2: 10 ml. chloroform) alcohol) alcohol) 
Absorption 240 mu 237 mz 
max. 
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ADRENAL CORTICOSTEROIDS, INCLUDING ANTIINFLAMMATORY, ANTIALLERGIC 
AND ANTIRHEUMATIC AGENTS (Continued) 


ames & 





DESOXYCORTICOS 









































ERONE; | DESOXYCORTICOSTE DEXAMETHASONE; 
synonyms: | deoxycorticosterone; ACETATE; hexadecadrol; 
11-desoxycorticosterone; DCA; 9a-fluoro-16a-methyl prednisolone; 
21-hydroxyprogesterone; 11-desoxycorticosterone acetate. 9@-fluoro-118,17a-21-trihydroxy-16a- 
4-pregnen-21-ol-3,20-dione; methyl-1,4-pregnadiene-3,20-dione; 
Kendall desoxy compound B; 16a-methyl-9a@-fluoro-1!,4-pregnadiene- 
Reichstein substance Q. 118.17a-21-triol-3,20-dione; 
16a-methyl-9a-fluoro-A!-hydrocortisone; 
1-dehydro-16a-methyl-9a-fluorohydro- 
ah rf 2 __| cortisone. 
Formulae; CH:OH CH.00OCCH; CH.0H 
=0 b=o J=O0 
H;:C | H;C | HO H:C OH 
a ‘2 ae __CH, 
H;C H;:C H3C 
"4 ie ISS 
cs J) j 
a 4 Bi 
07 W S W é SOK 
: C21H 300s Co3sH3204 Co2H29FOs 
Molecular 330.2 372.4 392.4 
weight 
os peint | 140-142 154-160 262-264 
(°C) 
i 2! 
ee te) 2 + 176 — +178 (100 mg. | (a) 2 + 168 — +178 (100 mg. (a) 2 + 78 (100 mg. in 10 ml. dioxane) 
in 10 ml. alcohol) in 10 ml. dioxane) 
Absorption 240 mu 
max. 









































Names & DICHLORISONE ACETATE; FLUOROHY DROCORTISONE; FLUOR LONE; 
synonyms: | 9a-118-dichloro-1,4-pregnadiene- fludrocortisone; 9a-fluoro-118,17a-dihydroxy-6a- 
17a,21-diol-3,20-dione-21-acetate. 9a-fluorohydrocortisone; methyl-1,4-pregnadiene-3,20-dione; 
9a-fluorocortisol; 21-desoxy-9a-fluoro-6a-methyl- 
fluohydrisone; prednisolone. 
9a-fluoro-118,17a,21-trihydroxy-4- 
pregnene-3,20-dione; 
9a-fluoro-17-hydroxycorticosterone. 
Formulae: CH:20COCH3; CH.0H CH; 
C=O b=o =0 
Cl H;3C eee HO H;:C eee HO H:C ares 
| F 
H;C | k H;3C H:C |.’ 
YO Vin7 Va JN |/ 
ci | | 
Lao. Wa W/ 0% Y 
2 C23H2s0sCl Cai HaFOs H " 
3 
Co2H aFO, 
Molecular 455.3 380.4 376.4 
weight = 
Melting point | 235 (dec.) 260-262 (dec.) 290 (dec.) 
(°C) 
- E 25 er 
Spe ration | (#) a + 160 — 168 (100 mg. in (a) + 139 (55 mg, in 10 ml. (a) 2 + 56 (pyridine) 
10 ml. dioxane) alcohol) a ee 
Absorption 237 mp — 316 — 337 (e1') 239 mu (aM = 15,050) methanol 
max. 
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ADRENAL CORTICOSTEROIDS, INCLUDING ANTIINFLAMMATORY, ANTIALLERGIC 
AND ANTIRHEUMATIC AGENTS (Continued) 
































Names & HYDROCORTISONE; HYDROCORTISONE ACETATE; | METHYLPREDNISOL . 
synonyms: | cortisol; cortisol acetate; 6a-methylprednisolone; 
17-hydroxycorticosterone; hydrocortisone-21-acetate; A'-6a-methylhydrocortisone; 
hydrocortisone free alcohol; 17-hydroxycorticosterone-21-acetate. 1-dehydro-6a-methylhydro- 
118,17a,21-trihydroxy-4-pregnene-3 ,20- cortisone; 
dione; 118,17a@,21-trihydroxy-6a-methyl- 
4-pregnene-118,17a,21-triol-3,20-dione; 1,4-pregnadiene-3,20-dione. 
Kendall compound F; Reichstein 
substance M. 
Formulae: CH20H iene es ics 
is ips i 
HCe ieee HC) ess) HEC ale 
HO \ OH HO 28 ane oS — 
Se “a < a % | 
H;3C (Fo ee| H3C H3C | 
| 
Vs va Via 
ay | 
@ @ @ 
O VA oO G oO 
C21H300s C23H 3206 i 
CH; 
C22H 300s 
Molecular 362.5 404.5 374.5 
weight 7 
es point | 215-220 (dec.) 223 (dec.) 230-240 (dec.) 
Speci 5 25 ; | ge : 
me) au + 150 ~ +156 (100 mg. in 10 ml. | (a) + 158 — +165 (100 mg. in | (a) + 85 (dioxane) 
_ dioxane) 10 ml. dioxane) 
Absorption 242 mu 242 mu (methanol) 243 my 
max. 









































Names & PREDNISOLONE; PREDNISOLONE PHOSPHATE SODIUM; 
synonyms: | metacortandralone; disodium prednisolone 21-phosphate. 
A!-dehydrocortisol; 
delta F; 
Al-hydrocortisone; 
A!-dehydrohydrocortisone; 
1,4-pregnadiene-3,20-dione-118,17a,21-triol; 
118,17a,21-trihydroxy-1,4-pregnadiene-3,20-dione. 
Formulae: O ONa 
ee 
CH20H CH:—O—P 
| ‘on 
C=O C=0 = 
HO HsC eee HO HsC eas 
WW aS OAS, 
HC H;C | 
Po AN 
Vi V ON, y 
0 Ge Ke 
( rHesOo Co; H27Na2O0sP 
Molecular 360.4 484.4 
weight j 
Melting point | 240 (dec.) : 
CC) y 
Specific 25 f 25 
eae (a) F; + 97 — +103 (100 mg. in 10 ml. dioxane) (a) - + 102.5 (100 mg. in 10 ml. H20) 
Absorption 242 my (e = 15,000) methanol - 243 mu 
max. | 
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Names & 
synonyms: 


Formulae: 


Molecular 


weight 


PREDNISONE; 

metacortandricin; 

A'-dehydrocortisone; 

delta E; 

A}-cortisone; 
1,4-pregnadiene-17a@,21-diol-3,11,20-trione; 
17a,21-dihydroxy-1,4-pregnadiene-3,11,20-trione, 





~ CH.OH 


Co1H260s 





358.4 


TRIAMCINOLONE; 

9a-fluoro-16a-hydroxyprednisolone; 

9a-fluoro-116,16a,17a,21-tetrahydroxy-1,4-pregnadiene- 
3,20-dione, 





C21 H27FO6 





394.4 





Melting point 
(°C) 


230-235 (dec.) 


260-262.5 (dec.) 


























= = a 95 - 
ae oe (a) 2 + 167 — +175 (100 mg. in 10 ml, dioxane) | (a) 5 + 75 (200 mg. in 100 ml. acetone) 
Absorption 238 my (e€ = 15,500) methanol | 238 my (e = 15,800) 

max. 

i] 

Names & TRIAMCINOLONE ACETONIDE; TRIAMCINOLONE DIACETATE; 

synonyms: | 9a-fluoro-118,21-dihydroxy-16a,17a-isopropylidene- 16a,21-diacetoxy-9a-fluoro-118,17a-dihydroxy-1,4- 

dioxy-1,4-pregnadiene-3,20-dione; pregnadiene-3,20-dione; 
9a-fluoro-l16a-hydroxyprednisolone 16,17-acetonide. 9a-fluoro-16a-hydroxyprednisolone 16,21-diacetate. 
Formulae: CH:0H CH2:0COCHs; 
=O =. 
HO H.C | ----- ON ae HO H3C | ----- OH 
ipo pire Nou: my --OCOCH: 
H:C H;3C 
y, as 6 Oe 
Es C 
EX i EG 
0” SP oo SA 
CoH ai FO6 CosHaiFOs 

Molecular 434.4 478.49 

weight 


Melting point 
(°C) 


Specific 
rotation 


Absorption 


max. 








274-278 (dec.); 292-294 


(a) cea + 109 — +112 (53.7 mg. in 10 ml. chloroform) 


238-239 mu (e = 14,600) 


C-695 


variable: 158-235 





(a) > + 22 (78.8 mg, in 10 ml. chloroform) 





239 my (e = 15,200) 





STEROID HORMONES AND OTHER STEROIDAL 
SYNTHETICS (Continued) 


DIURETIC, ANTIDIURETIC AND LOCAL ANESTHETIC AGENTS 





HYDROXYDIONE SODIUM; 


hemisuccinate. 





21-hydroxypregnane-3,20-dione-21-sodium 


SPIRONOLACTONE; 
3-(3-0x0-7 a-acetylthio-17A- 
hy droxy’-4-androsten-17a-yl)- 
propionic acid y lactone. 





| 


C=O 
H;C | 


a 


CosH 350 «Na 


CH:0CCH2 Hel Oe 
lI 





Hes 7 


Hee 
c 
LRG is jan ee: 
O 


C2:H3208 





“454.5 


416.5 











Names & ALDOSTERONE; 
synonyms: | electrocortin; 
18-oxocorticosterone; 
18-formyl-118,21-dihydroxy-4- 
pregnene-3,20-dione. 
Formulae: CH.0OH 
i‘. 
Co1H 280s 
Molecular 360.4 
weight 
Melting point | 108-112 (hydrate); 164 
(°C) (anhydrous) 
Specific 25 , 
rotation (a) D + 161 (10 mg. in 10 ml. 
chlorcform) 
Absorption 240 mu (log e = 4.20 monohydr.; 
max. e mol. 15,000 anhydr.) 





193-203 (dec.) 





(a) 2 + 95 (chloroform) for free acid. 


135; 202 (dec.) 


(a) 3 — 34 (chloroform) 





280 my (e = 93.2) 





238 = 20,200 








ANDROGENS AND ANABOLIC AGENTS 




















Names & ANDROSTERONE; FLUOXYMESTERONE; HYDROXYMETHYLENE METHYL 
synonyms: | cis-androsterone; 9a-fluoro-11f8-hydroxy-17a- DIHYDROTESTOSTERONE; 
3a-hydroxy-17-androstanone; methyltestosterone; 2-hydroxymethylene-17a-methyl-dihydro- 
androstane-3a-ol-17-one. 9a-fluoro-118,178-dihydroxy-17a-| testosterone; 
methyl-4-androsten-3-one. 2-hydroxymethylene-17a-methyl-androstan- 
178-ol-3-one. 
Formulae: O OH OH 
| 
H3C | 1G Ieee oia: H;sC | 
HO n = 3 7 ge CHs 
Sut NAR NF 
| 
be OH | 
H:C H.C | oo HsC | 
i —— ie 
oe Cr Se \ a 
es a 2) He] 
HO sn 07 4 Oo ‘ 
CipH 3002 CooH»FOs 
Molecular 290.4 336.4 332.5 
weight 
Melting point | 185-185.5 270 (dec.) 174-182 


(°C) 


























Specific 15 ; 25 
aes (a) o + 85 — +90 (150 mg. in | (a) 5 + 107 — +109 (alcohol) | (e) = + 34 — +38 (200 mg. in 10 ml. 
10 ml. dioxane) dioxane) 
Absorption 240 mu (e = 16,700) alcohol 
max, 
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ANDROGENS AND ANABOLIC AGENTS (Continued) 






























Names & METHANDROSTENOLONE; METHYLANDROSTENEDIOL; | METHYL TESTOSTERONE; 

synonyms: | 17a-methyl-178-hydroxy-1,4- MAD; 17-methyl testosterone; 

androstadien-3-one, methandriol; 17a-methyl-A‘-androsten-17-8-ol-3-one; 
17a-methyl-5-androsten-38, 178- 17(8)-hydroxy-17 (a-methyl-4-androsten- 
diol. 3-one. 
Formulae: OH OH OH 
| 
HsC [ CH; ist (C) We vahen, HsC a 
aN aes i’ 
H;C H;C = HyC 
Va 4 6 va VA 
0” ‘a ee HO” —~ 0” 4 ey 
C2oH2302 C20H 3202 C20Hs002 

Molecular 300.4 304.4 302.4 

weight 
wine point | 166-167 205-207 161-166 

(°C) 
Specific 20 pe . 20s : 25 axs A 

rotation acer Ate meen (a) F — 73 (100 mg. in 10 ml. (a) [> + 69 — +75 (100 mg. in 10 ml. 

10 ml. alcohol) alcohol) dioxane) 








Absorption 
max. 





Names & OXYMETHOLONE; PROMETHOLONE; ; 
synonyms: | 178-hydroxy-2-hydroxymethylene-17a-methyl-3-androstanone; | 2a-methyl-dihydro-testosterone propionate; 
2-hydroxymethylene-17-a-methyl dihydrotestosterone. 2a-methyl-5a-androstane-178-ol-3-one-propionate. 
Formulae: i 
OH OCCH:CHs 
H;3C | CH; H3C 











CAN A 4 Ye 
oO ! oO ! 
H H 
C21H3203 
Molecular 332.4 360.5 
weight 
Melting point | 182 124-130 
(°C) 
Specie a8 in 10 ml. di (a) 22 + 22 — +29 (200 mg. in 10 ml. chloroform) 
rotation (a) Die +36 (200 mg. in 10 ml. dioxane) OD g.i : 
Rheorpen E,! = 345 at 277 muy (in abs. ethanol made 0,01 N with without significant absorption from 220-300 mu 
max. conc, HCl). (methanol) 


a 
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ANDROGENS AND ANABOLIC AGENTS (Continued) 

















Names & TESTOSTERONE; TESTOSTERONE PROPIONATE; 
synonyms: | trans-testosterone; A‘-androstene-17-8-propionate-3-one. 
A‘-androsten-17-f-ol-3-one; 
178-hydroxy-4-androsten-3-one. 
Formulae: OH O—CCH2CH:; 
H3C | H3C | O 
H;C H;C 
7 se Boe y 
° CipiiaeO; Calis 
Molecular 288.4 | 344.4 
weight 
151-156 118-122 


Melting point 
(°C) 





























i 25 - ¢ 
Spestation | (@) z+ + 109 (400 mg, in 10 ml. alcohol) | (a) 2 + 83 — +90 (100 mg. in 10 ml. dioxane) 
Absorption 238 mp 

max. 
I 
ESTROGENS 
Names & EQUILENIN; EQUILIN; | ESTRADIOL (formerly called 
synonyins: | 3-hydroxy-17-keto-A!,3,5~10,6,8 3-hydroxy-17-keto-A!.3,5-10,7 estratetraene; | a-estradiol); 
estrapentaene; 1,3,5,7-estratetraen-3-ol-17-one. B-estradiol; 
1,3,5-10,6,8-estrapentaen-3- dihydrofolliculin; 
ol-17-one, dihydroxyestrin; 
1,3,5-estratriene-3,178-diol; 
3,17-dihydroxy-A}.3.5~i0-estratriene; 
3,17-epidihydroxyestratriene. 
Formulae: oO oO OH 
| 
HsC | HsC | H;C | 
Vl SX fo A ; rs A 
Ta Ll, 5a ee 
HO aes HO \ : HO 
: A. CisHisO2 ; = a CisH 2002 CysH24O2 
Molecular 266.3 268.3 272.3 
weight is 4 = 
258-259 236-240 173-179 


Melting point. 
(°C) 





95 
(a) 5 +76 — +83 (100 mg. in 10 ml. 








Specific 25 ; 25 
Protation —_| (@) 7 + 89 (dioxane) (a) FT; + 308 (200 mg. in 10 ml. dioxane); 
+ 325 (200 mg. in 10 ml, aleohol). | dioxane) 
Absorption —_| 231, 270, 282, 292, 325, 340 mu | 283-285 mu 225, 280 mz 
max. 
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ESTROGENS (Continued) 







































































Names & ESTRADIOL BENZOATE; ESTRIOL; ESTRONE; 
synonyms: | §-estradiol-3-benzoate; trihydroxyestrin; folliculin; 
estradiol monobenzoate. 41.3,5-10-estratriene-3-16-cis-17- ketohydroxyestrin; 
trans-diol; 1,3,5-estratrien-3-ol-17-one. 
1,3,5-estratriene-3,16a,17A-triol. 
Formulae: OH OH O 
H;3C | H;C | H;C | 
=O i. a 
Bg ] 4 iG 
<i: AS HO Wy HO 
C2sH2s0s CisH 403 CisH2202 
Molecular 376.4 288.3 270.3 
weight 
Melting point | 191-196 282 258-262 
(°C) 
see ne Te" + 58 — +63 (200 mg. in 10 ml. (a) cas + 53 — +63 (40 mg. in 1 ml. | (a) a + 158 — +168 (100 mg. 
dioxane) dioxane) in 10 ml. dioxane) 
Absorption 280 mz 283-285 mp 
max. 
Names & ESTRONE BENZOATE ETHYNYL ESTRADIOL; 
synonyms: 17-ethinyl estradiol; 
17a-ethynyl-1,3,5-estratriene-3,178-diol. 
Formulae; oO OH 
A HC (eeecn 
coo eS 0 ™ 
CeosH 2603 C2oH2s02 
Molecular 374.4 296.4 
weight 
Melting point | 220 141-146 
(°C) 
‘ 25 A : 
Pe on (a) o + 120 (dioxane) (a) F + 1 — +10 (100 mg. in 10 ml. dioxane) 
Absorption 248 mp 
max. 
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STEROID HORMONES AND OTHER STEROIDAL 
SYNTHETICS (Continued) 


PROGESTOGENS AND PROGESTINS (INCLUDING 19-NORSTEROID COMPOUNDS) 





























Names & ACETOXY PREGNENOLONE; CHLORMADINONE; ETHISTERONE; 
synonyms: | 21l-acetoxypregnenolone; 6-chloro-A’-dehydro-17a- anhydrohydroxyprogesterone; 
prebediolone acetate; acetoxyprogesterone; ethinyl testosterone; 
A5-pregnene-38,21-diol-20-one-21- 6-chloro-A‘.6-pregnadiene-17a-ol- pregneninolone; 
monoacetate; 3,20-dioneacetate. 17a@ ethyny! testosterone; 
21-acetoxy-5-pregnene-3-ol-20-one; 17a-ethynyl-17f8-hydroxy-4- 
3-hydroxy-21-acetoxy-5-pregnen-20-one. androsten-3-one. 
Formulae: CH2,OCOCH; CH; 
=0 b=o OH 
| | 
HC | H:C !__OCCH; H3:C |__Cc=CH 
I 
(ane) i | 
H:C al H3C | H:3C | 
Vor es - ae « [7 a ces 
A a \4 7 . 
HO \ O 7 WA O O 
Co3H34104 dr CailI2sO2 
Molecular 374.5 404.9 312.4 
weight 
Melting point | 184-185 204-212 266-273 
i 25 | ie 
SDE E Will(a) s + 37 — +43 (dioxane) (a) $0 to —6 (200 mg. in 10 ml. | (a) 7 — 32° (100 mg. in 10 ml. 
chloroform) | pyridine) 
Absorption 284 my (methanol) | 241 my (methanol) 
max. Log e = 4.34 + 0.02 






































ames & HYDROXY METHYLPRO- HY DROXYMETHYLPRO- HYDROXY PROGESTER 5 
synonyms: GESTERONE; GESTERONE ACETATE; 17a@-hydroxyprogesterone; aE 
medroxyprogesterone; medroxyprogesterone acetate; 17a-hydroxy-4-pregnene-3,20 dione; 
17a-hydroxy-6a-methylprogesterone; | 17a-hydroxy-6a-methylprogesterone 4-pregnen-17a-ol-3 20-dione : 
17a-hydroxy-6a-methyl-4- acetate; : ; 
pregnene-3 ,20-dione, 17a-hydroxy-Ga-methyl-4-pregnene- 
3,20-dione acetate, 
Formulae: CHs CHs CHs 
| 
=O C=O ee 
H3C eae AsC | --OCCH: HC we 
I 
i) d 
H;3C H;3C H;C 
asl | 
Ve ba 
0 Oo Y re Va 
CH; CH; 
C2H 3203 CoH 104 C2aH3003 
Molecular 344.5 386.5 330.4 
weight : 
MOG. point | 220-223.5 202-207 276 
Specific 25 ee: , 7 
rotation | (@) yy + 75 (@) Fy + 51 (dioxane) (a) i + 105 (104 mg. in 10 ml. 
/ : chloroform) 
Absorption 241 mp (e = 16,150) 241 mu (am = 16,500) ethanol = 
max, 
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STEROID HORMONES AND OTHER STEROIDAL 
SYNTHETICS (Continued) 


PROGESTOGENS AND PROGESTINS ellie daced ves oa dL ahanctel ted tek (Continued) 





ames & 


HYDR a R 
ACETATE; 


PR 
*CAPROATE: 


ORETH ROL 
17a-ethyl- iD. STlOrkeMpaterC oul 















































synonyms: 
17a- -acetoxyprogesterone; 17a-hydroxy progesterone caproate; 17a-ethyl-17-hydroxy-4- 
17a-hydroxyprogesterone acetate; 17a-hydroxy-4-pregnene-3,20-dione norandrosten-3-one; 
17a-hydroxy-4-pregnene-3,20 dione | caproate. 17a-ethyl-17-hydroxy-19- 
acetate. norandrost-4-en-3-one. 
Formulae: CHs CH; 
=0 io OH 
HC \-occn, HC -0occH cm HC |_cH.cH, 
d iy 
H;C H3C H 
nf NF Va J) NG 
CosH3204 C27H 4004 C20H 3002 
Molecular 372.5 428.6 302.4 
weight 
si point | 249-250 121-123 136-141 
(°C) 
ae a 2 + 72 (chloroform) (a) 2 + 57 (chloroform) (a) > + 21 (dioxane) 
Absorption 240 mu (am = 16,875) ethanol 240 mu (e = 16,500) 
max. 
Names & NORETHISTERONE; NORETHYNODREL; 
synonyms: | norethindrone; 17a-ethynyl-176- hydroxy- 5(10)-estren-3-one. 
19-norethisterone; 
17a-ethynyl-19-nor-A‘-androstan-178-ol-3-one; 
17a-ethynyl-19-nor-testosterone; 
17-hydroxy-3-oxo-19-nor-17a-pregn-4-ene-20-yne; 
17-hydroxy-19-nor-17a-pregn-4-en-20-yn-3-one. 
Formulae: OH OH 
H3C aes H;3C | 
--C=CH 
H ———_—— 
@ 4 e a4 
Oo oO 
C20H 2602 CooH 2602 
Molecular 298.4 298.4 
weight 
Melting point | 200-207 178-180 
(°C) 
Sree | (a) “ — 30 — —36 (200 mg. in 10 ml. dioxane) (a) = + 125 (dioxane) 
Absorption 240 muy (e1! = 535) 
max, 
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STEROID HORMONES AND OTHER STEROIDAL 
SYNTHETICS (Continued) 


PROGESTOGENS AND PROGESTINS (INCLUDING 19-NORSTEROID COMPOUNDS) (Continued) 














Names & NORMETHISTERONE; PREGNENOLONE; PROGESTERONE; 
synonyms: | 19-normethisterone; A5-pregnenolone; progestin; 
normethandrolone; metalutin; normetandrone; | A5-pregnen-3f-ol-20-one; progestone; 
17a-methy]-19-nor-A‘-androsten-178-ol-3-one; | 178(1-ketoethyl)-A‘-androstene- | pregnendione; 
17a-methyl-19-nor-testosterone; 36-ol. A4-pregnene-3,20-dione. 
17B8-hydroxy-3-0xo0-17a-methyl-estra-4-ene; 
178-hydroxy-17-methy]-estr-4-en-3-one. 
Formulae: CH CH; 
| 
OH C=O =O 
H;3C ie H:C | H3C | 
| 
: | 
| | Ny y H3C | 
VON J wo eg ‘ ee 
Oo HO N pee 
CisH2sO2 Ca1H3202 C21H 4002 
Molecular 288.4 308.4 314.4 
weight 
Melting point | 150-156 193 (8) isomer 121; (a) isomer 
(°C) 127-131 








Specifi 25 , 2 2 
Brsteien (a) D + 26.3 (200 mg. in 10 ml. chloroform) (a) 5 + 28 — +30 (alcohol) (a) rs + 172 — +182 (200 mg. 
in 10 ml. dioxane) 
Absorption 240 mp — 570 240 mz 
max. 
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PROPERTIES OF THE AMINO ACIDS 


IONIZATION CONSTANTS AND pH VALUES AT THE ISOELECTRIC POINTS OF THE 
AMINO ACIDS IN WATER AT 25°C 


The majority of the recorded values are true thermodynamic constants calculated from electrometric force measurements of 
cells without liquid junctions. The values for the constants given in the table were derived from the classical, the zwitterionic 
(Bjerrum), and the acidic (Brénsted) formulations of ionization and the corresponding mass law expressions. pH values at the 
isoelectric points were calculated from the expression, pl = }(pkai + pkw — pkoi). The error is approximately 0.5 per cent when 
this expression is used to calculate pl values for cystine, tyrosine, and diiodotyrosine. 





















































Classical Zwitterionic Acidic 
Amino acid pl Be 
pkai | pkaz | pkoi pkor | pKar| pKa2| pKei| pPa2 | pKi | pKe | pKs pKa 
Dr- Alanine... sixes aes 2. S48ilen cs || 4.181 2.048] 9.866] ..... 1 
L-ATPINING. . Oomaroceree POT | PS ae al ale 2. 9.04 |12.48 2 
L-Aspartic acid......... 2.10 | 3/86 | 4. 2. 3.86 | 9.82 3 
E-Gyetine: ie. soc ae 1. 044i) 2.05: | 8. i, 2.05 | 8.00 4 
Diiodo-u-tyrosine....... 2.12 |} 6.48 | 6. 2. 6.48 | 7.82 5,6 
uL-Glutamic acid........ iLO a OF tae 2. 4.07 | 9.47 7 
Glyeine.2 0 0 Scarce. aris ZOO ak tot |RA: Zz, oh iicl oes oske 8 
u-Histidine....... ad Garr bee 4. iL 6.10 | 9.18 3 
Hydroxy-t-proline...... 1.92 4, A ie ty al (Rae a ee 9 
pu-Isoleucine........... 2.318 4, 23 DL OGN Nie sis 1 
DIRVOUOING Ss «kaa nice eee. 2.328 4. 2. ey 5 | noe 1 
Mal POLNO wc ls s arco e aah 2.18 oe 2) 8.95 |10.53 2 
pu-Methionine......... 2.28 4. 2. Oa bal aoa a 
put-Phenylalanine....... 2.58 4. 2. ODA Ne ccanagacs 
Ta TOLNGS Ga 5 cites cars 2.00 3. 2. DOD tics cdy 
DE SOTING ca sis ia. cis ee ais: 2.21 4. 2. Le ieewess aus 
i- tryptophan: ..0.. 5c. 4. 2. OS Oil Sa cee 
Te VTOSING 6 aleve seeks 3. 2. 9. 
DIE VEUIHEs ke 3.5.0 ctor @ eas 4. 2. On 719 bearer 
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fonization Constants of the Amino Acids in 
fonization Constants of the Amino Acids in Aqueous Formaldehyde Solution 


Aqueous Ethanol Solutions 





Mole per cent formaldehyde 


























Volume | Tempera- Amino acid 
Amino seid | pKyv.|pK= pyeKs, |pereent) tre 0.99 | 3.95 | 5.60 | 10.0 | 17.9 
Aan 96%) | 6.56 | 6.10 
i ...| 3.55 | 10.02 72 25 1 | pu-Alanine............+++6- 8.36 | 7 42 6.96 
fee 3.31 | 9.40 72 25 Haw) deArpinine 68 xc.rus% -ayraw teas s+. [8.450 | 3.40 J.) 
Races 3 85 5 20 72 25 1 t-Aspartic acid. ..........-. fener Ibicoaniot 7.21 Sere 
Giganct. acid.---) 3:66 | 9182 io 19.5 2 | 1-Glutamic acid............. FS i ceestne 6.91 | 24.20 
ai6 ee 7 3 i Glycine se eit eae y: 7.16 | 6.08 5.920) | 5.34 | 5.04 
3.79 | 9.99 90 19.5 Q 4 t-Fistidines....... 005 + 929abine +++ | 7.90 | 7.90@ |........ ae 
Histidine .|-3.00 | 5.85 72 25 1 | Hydroxy-t-Proline.......... ob eka 7.19@) [ooo as 
Isoleucine....... 3560| e9:S1 seer 72 25 1) [severe Oe cachnpssandooe nee 8.44 | 7.50 6.92 6.62 | 6.20 
na 2.75 | 8.95 | 10.53 | 48 25 hf pacLousine. ac. .esashantto PAs ted Bweihic cok. 6.60 | 6.20 
oe 3.56 | 8.95 | 10.49 | 84 25 TE eine he ce ee each: nos 17, B8@) | 7. 154 | cea ie 
Proline 3.04 | 10.55 72 25 1 | 1-Phenylalanine..........--- sop | vig | eee |B! | eas 
suena h Pine Peoiteo ; : co pu-Phenylalanine...........- : ; : : ’ 
pate as ioe Mics aad v2 a pl Beer tee aren a Pie ice. ISO bo onc ae 
DIASeLiNe een heer talekeery overeat 6.66 | 5.74 DGS) "| Setesteten 4.94 
£- Dry ptophan....4. i. isbn +2 H3DO \Vodewdn o Or SSO earn ODO 
References TRV LOSING seinstreki cian enue HOO | Meaaae 7.50@) ey 
1. Jukes, T. H., and Schmidt, C. L. A., J. Biol. Chem., 105, 359 (1934). 1 oy Vatine........0ce0e eee Sts2t| Went! 47 Oe 4 6.52 
2) Michaelis, L., and Mizutani, M., Z. physik. Chem., 116, 135 (1925). 





(©) Dunn and Weiner (1), pK2 at 22°. 

(6) Dunn and Loshakoff (2), pK2 at 22°. 

) Levy (3) pK2 at 30° for arginine and pK; at 30° for histidine and lysine. 

(@) Levy and Silberman (4), pK2 at 30°, pK3 at 30° for histidine and lysine. 

() Harris (5), pKe at 25° for aspartic acid, glutamic acid, phenylalanine 
and tyrosine. 

f) Harris (5), pKs at 30° for aspartic acid, glutamic acid, and tyrosine. 
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Specific Rotations of the Amino Acids Using Sodium 


c—grams of solute per 100 ml. of solution. 
d—density of the solution. 

p—grams of solute per 100 grams of solution. 
l—length of the tube in decimeters. 
a—observed rotation in angular degrees. 


[«]—specific rotation in angular degrees calculated from 








A) 


Abbreviations 


Light (5893 


length of the incident light in Angstroms. 


A—prepared 


B—prepared by resolution of the inactive synthetic form. 
C—prepared by resolution of the inactive racemized form. 
D—prepared from the inactive synthetic form by a biological method. 
E—prepared from the inactive racemized form by a biological method. 


?—-source not given. 






from a protein or other naturally occurring material, 
















































afte SotOUte Var XVIOO a aes F 
DN cx pxa x where ¢ is temperature in °C and A is wave 
Moles Moles 
ee or - acid or 
ase per ‘emp. 4 ba T f Ref. 
2 c Solvent d p mole l oC a [a] g c Solvent d p uate l oC. P a [a) Nel 
é amino a amino 
acid RN } acid 
L-Alanine apse 
A | 5.790 0.97 N HCl 11.033 /5.605] 1.5 12 15 1.70 | +14. ago 
A {10.3 Water 1.03 1|1.00 0 9 29 sling ig! A | 2.00 |6.0 N HCl Rae Bene 43 4 22.9 |+1.652| +25.9 | 5 
A | 1.781 |3 N NaOH Noemie 15 2 30) FIG. Pees +3.0 Ap Otagee Water Ae 1) ) ein 0 2 20 +1.90 | +14.6 |22 
p-Alanine p-Lysine 
B | 1.344 |6 N HCl iSsedeh Reet | 39.4|2 | 30.4 |—0.392 |-14.6 B| 2.00 (0.27N HCI ]...... |.----. 2 12 120 150.988) —23.48125 
L-Arginine u-Methionine 
A | 1.653 /6.0NHCI |...... 63 |4.001] 23.4 ]+1.777| +26.9 B | 0.80 |Water Le...s Levees 0 ee a ee Sie 
A | 3.48 Dae ke uae 0 2 YAP ees, 2 > +12.5 p-Methionine 
A | 0.87 10.50 N NaOH |...... 10 12 120 1... +118 B | 0.80 {0.2001 N HCl }......J...... 4 |2 |25 |—0.34 | —21.18) 94 
t-Aspartic acid Bair O:80. Si Wratere) 2290 occa eae 0 2 25 40.13 | +8:17 24 
A | 2.002 6.0 N HOl | eae | 39 4.001] 24.0 |+1.972) +24.6 B {0.80 (0.6.N NaHCOs}......}..... 11 2 25 —0.12 —7.47| 24 
A | 1.3300] Water alee 0 3 18 +4.7 t-Phenylalanine 
A | 1.83008 NNaOH lees o.toornes pe cd Te +17 B | 1.936 |Water 1.0040|1.928| 0 |2 120 1-21.36 1 —35.14127 
p-Aspartie acid p-Phenylalanine 
OF 220 SEE Ne IE 082 02-2981 Meee Lele: Oeikece-S B 3.814 5.4N HC] 1.0895|3.501| 23 |2 | 20 )+0.54] +7.07)28 
u-Cystine B | 2.043 |Water 1.0045/2.034 | 0 (2 20 |+1.43 | +35.0 [27 
A | 0.9974 1.03 V HCl tesa! 0.9797| 24.6 |2 24.35|—4.277]/—214.40] 9 Te Proline 
BIA. BOO ao IN NHS lei ler : 4 A A) AB Blea aa 10.01 3 14) 0,575 10.50N HCl }..<...).2s--- 19). 12° 2120 ee 52.6] 6 
p-Cystine At | T0010 | Water 20 eel cae 0 = 23.4 |—3.402/ —85.0 | 7 
Caley 1N HCl gee 1 | 24 20)-s4 ee te |+223 |10 |B | 2.42 |0.6N KOH 1.031 |2.35 3 ff 20 |—2.25 | —93.0 |e9 
Diiodo-v-tyrosine v-Proline 
A | 5.08 | 1.1NHCI 1.05 [4.84 9.4 |1 20 |40.15 | +2.89)11 1B 13.90 |Water 11.01 |3.865| O [1 | 20 |+48.18 | +81.5 }29 
A | 4.41 |13.4. N NH,OH|0.9779/4.51 | 132 {1 20 |+0.10! +2271 11 ene 
u-Glutamic acid B | 9.344 }1 N HCl 1.0465)8.929 | 1 25 |+1.35 | +14.45)30 
AH1L002 |8:0.N HC! Via.aclaenes: 87 4.001] 22.4 |4+1.25 | +31.2 | 12 | B [10.414 |Water 1.0414/9.997| 0 [2 20 |—1.42 | —6.83/30 
A 1.471 Water 4 | L 2 sl eae +11.5| 3 eee 
ae Tan ) A ae ere +10.961 3 TB) 9 359 11. N HCI 1.0465)8.943| 1 |1 | 25 |—1.34) —14.32)30 
utamic aci B |10.412 |Water 1.041419.998 | 0 l2 20 141.43 | +6.87/30 
C | 5.425 |0.37 N HCl ‘{1.0233|5.3011| 1 {1 20 |—1.63 | —30.05] 8 ihiveoning 
L-Histidine Bs\ee55, .|Water Phase [1.092] 0 [2 126 |—0.625| —28.3 }31 
Ani 1: 480M GROUNAEICH Gai]h earls on. 63 {4.001| 22.7 |+0.766] +13.0| 7 Threonine 
A | 1.128 |Water .0012/1.127] Oo {4 25.00|—1.714] —39.01] 13 
AMIOuTEIONSON NaOH meets 10 [2 PY asi eneieies =10.9 | 6 | Bilsewsone (Water [eset 11.3311 0 |2 [26 {+0.780| +28.4 131 
p-Histidine p-allo -Threonine* 
? | 4.000 |1.0 N HCl | Xs Bette earner A i 20 )—0.407| —10.2 {14 ] B |.......[Water Jeceeee \1.634 0 \2 (26 |—0.302;} —9.1}31 
B | Be OOw|Waterae © ullyarome)|suecaee oO (2 23° [42.11 | +39.8 114 t-allo-Threonine ‘ 
Hydroxy-1-proline B |.......] Water liao [1.643 0 12 } 26 |+0.3201 +9.6 | 31 
4 1.31 1.0 N HCl | 8 SN he, LON? 29 ‘ 8 8 6 L-Thyroxine 
LOOlw|Water tenets Wits cel vsacck 0 |4.00!] 22.5 |—3.009] —75.2 | 7 : 
4 | 0.655 10.50 N NaOH |.) 10 (2 Teale een =| 6 14 |e nee W Bee ese 3 at hte eke —0.147| —4.4 | 32 
Hydroxy-p-proline by weight 
B | 4.48 |Water 11.03 14.35 0 {1 21 [+-8.87 | 75.2 \16 1-Trypiophen 
Allo-Hydroxy-t-proline All 4602) )0Lh0 Neel |). eee 10 |2 ya RB +2.4] 6 
B | 2.617 |Water 11.014 |2.581| 0 1 18 |—1.52 | —58.1 16 JA | 1.004 |Water ead -| 0 {4.001} 22.7 ne = 7 
Ais tvdees Rearing A | 2.426 [0.5 N NaOH ([1.0243/2.368 | 4.2 |1 20 [+0.15 | +6.17| 33 
B |2.530 |Water [1.013 |2.9981 0 {1 17 |+1.48 | +58.5 116 ‘ ecTeypionhan 
Saati C | 0.5024) Water tare, Gen Waa 0 12 | 25 140.3261 +32.45) 34 
B | 5.09 |6.1N HCl 1.098 |4.64 15 It 20 |+2.07 | +40.61]17 L-Tyrosine 
B | 3.10 |Water 1.008 |3.08 0 (2 20 |+0.70 er B | 4.40 NE 1.116 ]3.94 | 28 ke —0.76 | —8.64] 35 
A | 3.34 |0.33 N NaOH |1.017 |3.28 1.3 |2 20 |+0.74 | +11.0911g | A | 0.906 [3.0 N NaOH |......]..... 60 [3 18 | eee —13.21 3 
p-Isoleucine p-Tyrosine 
B | 4.53 |6.1N HCl 1.083 )4.18 | 17 1 20 |—1.85 | —40.86/17 |B) 5.148416.3 N HCI = 1. 1175/4.6071 24 (2 [20 140.891 +8.64) 35 
B | 3.12 |Water 1.006 |3.10 0 {2 20 |—0.66 | —10.55|17 E-Valine ‘ 
p-allo-Isoleucine B| 3.4 60N HC be 3.05 20 2 20 +1.93 2: 
D | 5.14 |6.0N HCl 41.094 }4.70 | 15.0 )2 20  )—3.80 | —36.95}19 B| 3.58 [Water 1.007 [3.56 | 0 b 20 [10:48 +Pe 42136 
Bao Btoo | Watertal’ an? Vak.ae olS.aee 0 1 20 —0.285| —14.2 |20 p-Valine 
L-allo-Isoleucine B) 3.2 6.0 N HCl ie 2.91 21 2 20 —1.86 | — 
B | 3.97 16.0 N HCl 20) i 20 }4+1.50 | +38.1 }20 B| 6.24 __|Water 1.00 (6.24 | lt 20-0187 78°06 37 
B | 2.00 |Water ay Ah 20 |+0.28 | +14.0 [20 
L-Leucine 
PAW GOO | OR ONNT ELC TN mme leer |i 38 [4.001] 25.9 |4+1.212) 415.1 * The levorotatory all ; . Ree ahs ; 
A | 2.001 |Water | Coe | cat 0 4.001] 24.7 |—0.863| —10.8 | 3 ‘ory allothreonine probably belongs to the p family and its enantiomorph 
A|1.31 |3.00N NaOH |......|...... 30. [2 SOF ulleec aah: +7.6 | 3] to then family. 
p-Leucine 
?|4.0 |6.0N HCl [ist 3.664) 19 |2 20 |+1.26 | —15.6 [21 
A Pa be Water: 1h culsercce: 2.08 on 2 20 |+0.43 | +10.34/38 
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Specific Rotations of the Amino Acids Using Sodium 
Light (5893 A) (Continued) 
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Solubilities of the Amino Acids in Grams per 100 Grams 
of Water 











* Value at 65°. 










Temperature, °C, 

















+ Dunn and Stoddard (7) report 2.19 g. at 25° for u-Leucine rendered 
Amino acid methionine-free by repeated recrystallization from 6 N HCl. Hlynka (8) 
found 2.20 g. at 25° and 2.66 g. at 50° for t-Leucine rendered methionine- 
free [by S. W. Fox (9)] by fractional crystallization of the formyl derivative 
and identical values for p-Leucine obtained by resolution of the pu form. 
t The following values were found by Loring and du Vigneaud (10): 
DI-AIANINGs./<c/ceaciesiels 12.11 |16.72 |23.09 |31.89 |44.04 | 1 | Dt-Cystine (0.0049 g), p-Cystine (0.0108 g), and meso-cystine (0.0056 g) 
ut-Alanine...... Moxideers (kG. 650 \2i 79" 2875 187.30 1 at 25°, 
pLi-Aspartic acid........ 0.262} 0.778 | 2.000 | 4.456) 8.594) 1 
L-Aspartic acid.... ....| 0.209] 0.500 | 1.199 | 2.875] 6.893] 1 References 
u-Cystinet X 102....... 0.502} 1.096 | 2.394 | 5.229/11.42 2 1. Dalton, J. B., and Schmidt, C. L. A., J. Biol. Chem., 103, 549 (1933). 
Diiodo-pL-tyrosine X 10.| 0.149] 0.340 | 0.773 |....../...... 3 2, Dalton, J. B., and Schmidt, C. L. A., J. Biol. Chem., 109, 241 (1935). 
Diiodo-t-tyrosine X 10..| 0.204] 0.617 | 1.862 | 5.62 {17.00 1 8. Winnek, P. S., and Schmidt, C. L. A., J. Gen. Physiol., 18, 889 (1934-35). 
pL-Glutamic acid....... 0.855] 2.054 | 4.934 |11.86 |28.49 1 4. Dunn, M. S., Frieden, E. H., and Brown, H. V., unpublished data. 
uL-Glutamic acid........ 0.341} 0.864 | 2.186 | 5.532/14.00 1 5. Tomiyama, T., and Schmidt, C. L. A., J. Gen. Physiol., 19, 379 (1935- 
RPP AEATIG a G avs. enctat iwreravald 14.18 |24.99 |39.10 |54.39 |67.17 1 36). 
BIS trdinG sen ce levelces |ieaeoles B19 a eee el Paee 4 6. Dalton, J. B., and Schmidt, C. L. A., J. Gen. Physiol., 19, 767 (1935-36). 
Hydroxy-u-Proline...... 288636211 (45.18) 51 i674|'.2...- 3 5 G, Dunn, M. S., and Stoddard, M. P., unpublished data. 
pL-Isoleucine........+.. 1.826] 2.229 | 3.034 | 4.607) 7.802) 1 8. Hlynka, I., Thesis (1939), California Institute of Technology, Pasadena, 
E-Isoleucine.......0c0es 3.791] 4.117 | 4.818 | 6.076] 8.255} 2 California. 
PPE AWUCIIC «6 cigs ja. wichave 0.797| 0.991 1.406 | 2.276) 4.206) 1 9. Fox, S. W., Science, 84, 163 (1936). 
eT MCATIC oie 5) cra] 6/s'exs/ei'« 2.270) 2.426+| 2.887+| 3.823] 5.538} 1 | 10. Loring, H. S., and du Vigneaud, V., J. Biol. Chem., 107, 270 (1934). 
pui-Methionine. ........ 1.818} 3.381 | 6.070 |10. Lis 2 
pui-Phenylalanine....... 0,997) 2-411. | Dak Bia) 3:. 6. 1 
u-Phenylalanine........ 1.983} 2.965 | 4.431 | 6. 9. 2 
mProline X 102... cea 12.74 |16.23 0. 67 2 DOF Poe 3 
Ph Sch a a 2.204] 5.023 |10.34 9. 2 
L-Tryptophan.......... 0.823); 12136.4 1.706 |.2. 2 
DL-Lyrosine X10)... cs OSTA TOs OA MO oO a ee terrae meres! 
i-Tyresine < 10...00... 0.196} 0.453 | 1. 
p-Tyrosine X 10........ O} 196 2OF453 OS 2 eee tee |Soee 
hy RUS ee eee 5.98 | 7.09 9, 
Tre VAULINC sce ys coushs sjealeetors 8.34 | 8.85 9.62. |10 524) .2). 16 




















Solubilities of the Amino Acids in Grams per 100 Grams 
of Water-Ethanol Mixtures 






























































Grams Grams A = Grams i . ‘ . be ibsea a 

er cent amino acid Per cent amino acid |Ref. er cent amino aci er cen _ | am ef. 
che Temp. per 100 ef. ethanol rou per 100 |No. | ethanol Temp. per 100 nee ethanol ee per 100 |No. 

by volume grams No. by volume grams by volume grams ‘| by volume grams 
solvent solvent solvent solvent 
pu-Alanine t-Aspartic acid Glycine 
pu-Aspartic acid 
24.93 0.00 3.84 1 Zs 20 25 0.204 3 24.93 0.02 3.95 1 
50.10 0.00 1.16 1 0.0703 | 1 50 25 0.0633 | 3 50.10 0.02 1.03 1 
74.50 0.00 0.305 J 0.0267 | 1 70 25 0.0224 | 3 74.50 0.02 0.200 1 
95.14 0.00 0.0167 1 O.OL | I 90 25 0.0034 | 3 95.09 0.01 0.0080 1 
10 25 12.25 2 0,266 1 10 25 17.13 2 
24.93 24.97 7.09 1 0.0992 | 1 t-Glutamic acid 24.93 24.97 8.72 1 
50.10 24.97 2,52 J 0. 1 50.10 24.97 2.47 1 
74.20 24.97 0.573 ] 0. 1 24.74 0.01 0.0855 | 1 74.20 24.97 0.448 1 
95.14 25.09 0.0329 1 0. 1 50.18 0.01 0.0371 | 1 95.14 25.09 0.0172 1 
25.28 45.16 10.6 1 0. 1 74.28 0.03 0.0163 | 1 24.93 44.98 15.0 1 
50.10 44.96 4.25 1 0. 1 24.56 25.05 0.292 1 50.10 44.98 4.62 1 
74.20 44.98 0.949 1 0. 1 50.25 25.08 0.131 1 74.20 44.97 0.756 1 
95.14 45.19 0.0545 1 1.é 1 74.35 25.07 0.0370 | 1 95.14 45.19 0.0294 1 
24.93 64.96 15.9 il Oe 1 95.14 25.04 0.0044 | 1 24.93 65.11 24.5 1 
50.10 64.94 6.68 1 0. 1 24.55 45.01 0.811 1 50.10 65.10 8.03 1 
74.20 64.94 1.48 1 0. 1 50.18 NG PKS 0.378 1 74.20 65.07 ies 1 
95.09 65.15 0.0851 1 74.35 44.93 0.0885 | 1 95.14 65.00 0.0488 1 
95.14 45.20 0.0127 1 
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Solubilities of the Amino Acids in Grams per 100 Grams 
of Water-Ethanol Mixtures (Continued) 



















































































































Grams Grams _ a it eee 5 : oa 
Per cent amino acid Per cent amino aci Per cent amino aor er cent | 7p, _ | am Ref. 
ethanol ee per 100 ethanol eae per 100 Het ethanol aoe per 100 Fel. ethanol emp. per 100 : 
by volume grams © | by volume grams by volume grams by volume grams 
solvent solvent solvent solvent 
t-Isoleucine u-Leucine pu-Threonine pu-Valine 
80 20 0.46 4 a 25k hive) OFM 3050, | oor | ovveo | 
80 78-80 | 1.16 4 1 
: 74.20 0.02 0. 
pt-allo-Threonine 95.14 0.01 0. 1 
t-allo-Isoleucine 10 25 5. 2 
| 25 | 0.03* | 6 25.28 ee 3. : 
80 20 0.81 4 50.99 4.85 i Oy 
— Af i 74.35 24.93 0. 1 
80 78-80 1.97 | 4 L-Tyrosine on 14 2504 B 1 
pi-Leucine : 95 Liz [piso JZ Ait Bean aera eee : 
ee 74.35 | 44.92] 0. 1 
Soom Rec oe Vivesaine | etl cemies 30,00 1 sie inal pees: Sete Sl ge eee 7 
0.118 1 ; 4 ; e ; 7 I 
0:0693 | 1 | 80:10 | 0:00] 0.146 | 1] 95-98. | 0-00) 0-088 | 8 iG ; 
0.0116 | 1 | 74.50 | 0.00| 0.0304} 1] £0-65 | 54°75] 0.0226| 8 1. 1 
0.771 | 2 | 95.14 | 0.00] 0.0008] 1 0.0117 | 8 0. 1 
0.493 il 25. 1.54 1 74.63 24.75 ae 3 
0.318 1 0.461 1 : : 0.0630 | 8 
0.175 1 0.0840 | 1 0.0513 | 8 
0.0258 | 1 0.0028 | 1 0.0230 | 8 
0.853 1 3.14 1 0.0035 | 8 
0.633 1 0.985 1 0.0067 | 8 
0.323 i) 0.185 1 : 
0.0471 | 1 0.0058 | 1 * Grams per 100 ml. of solution. 
1.45 1 5.99 1 
1.16 1 -1.88 1 
0.584 1 0.318 1 
0.0844 1 0.0152 1 
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Grams Grams 
amino amino 
Solvent acid per Temp. oe Solvent acid per Temp. a 
100 grams | 100 grams Si 
solvent solvent 
pL-Alanine t-Isoleucine 
Ethanol | 0.0087 | 25 | 1 |Ethanol 0.09 20 5 
L-Aspartic acid Ethanol 0.13 78-80 5 
Ethanol 0.000196] 25 | 2 t-allo-Isoleucine 
% A Ethanol 0.13 20 5 
u-Glutamic acid Ethanol 0.19 78-80 | 5 
Ethanol | 0.000347] 25 | 2 Meek la 
Ethanol pee 44.93 3 Ethanol | 0.0217 | 25 ne 
Glycine u-Proline 
Acetone 0.000291| 25 4 7 
Butanol 0.000892] 25 ren tae age Jue 5 
Ethanol 0.0037 | 25 1 pu-Valine 
Formamide 4 |Ethanol 0.0136 
Methanol 4 |Ethanol 



































Amino acid See Amino acid : 
DL- Alanine os ven nor ene: i 1 pu-Leucine..... 1,191 1 
t-Alanine 1. 2 y-Leucine...... Pe2ebu 
6-Alanine iN 1 pLt-Methionine..}| 1.340 | 5 
pDL-a-Amino-n-butyric acid.| 1. 1 pL-Serine,..... 1.53871 5 
a-Aminoisobutyric acid....| 1. 1 u-Tyrosine..... 1.456 | 1 
PRANGADING py fe cui iets orp adietoia Li 3 pu-Valine...... 1.816?) 1 
t-Aspartic acid .........00-. 1 3 t-Valine...:... 1.280) })'1 
pu-Glutamic acid......... 1 4 
u-Glutamic acid........... 1 4 
SOONG eh aniartidttice Teme Oine Gore a 3 
Ly 1 








* The density of glycine at 50° is 1.5753 according to Houck (6) who con- 
cluded that the figure 1.1607, reported by Curtius (7) and reproduced in 
chemical handbooks, is a typographical error. 








References 


1.Cohn, E. J., McMeekin, T. L. 

> Pee party 56, 2270 (1934). 

spot a8. L., Cohn, E. J., and Weare, J. H., J. Am. Chem. Soc., 57; 
-Dunn, M. S., and Ross, F. J., J. Biol. Chem., 125, 309 (1938). 

Pte eto L., Cohn, E. J., and Weare, J. H., J. Am. Chem. Soc., 58, 

5.Abderhalden, E., and Zeisset, W. 

6.Kapfhammer, J., and Eck, R., Z. 


, Edsall, J. T., and Weare, J. H., J. Am. 


, Z. physiol. Chem., 196, 121 (1931). 
physiol. Chem., 170, 294 (1927). : 





References 


1,Cohn, E. J., McMeekin, T. L., Edsall, J. T. 

Chem. Soe., 56, 2270 (1934). piped Weel 7) aaa 
2.Dalton, J. B., and Schmidt, C. L. A., J. Biol. 
ea sy mes Ellis, E. L., and Fox, S. W., J 

5 uffman, H. M., Fox, S. W., i 
i Soc, 68) D144 (1982) x and Ellis, E. L., J. Am. Chem. 
Schmidt, C, L. A., Chemistry of the Ami i i 
Thomas, Springfield, Lilinois E. 0000 ee oe ee 


is, 1938, p. 900. 
5.Albrecht, G., and Dunn, M. §., i 
A raeitng Mile te n unpublished data. 


Chem, Soc., 52, 2420 (1930), 
7.Curtius, T., J. prakt. Chem., 26, 145° (1882). ™ 


Chem., 103, 549 (1933). 
. Am, Chem. Soc., 58, 1728 


C-706 


CARBOHYDRATES 


These data for carbohydrates were compiled originally for the Biology Data Book by M. L. Wolfram, 
G. G. Maher and R. G. Pagnucco (1964). Data are reproduced here by permission of the copyright owners 
of the above publication, the Federation of American Societies for Experimental Biology, Washington, 


D.C. pp. 351-359. 


All data are for crystalline substances, unless otherwise specified. Selection of substances was restricted 
to natural carbohydrates found free (or in chemical combination and released on hydrolysis) and to 
biological oxidation products of the natural carbohydrates. The nomenclature conforms with that of the 
British-American report as published in the Journal of Organic Chemistry, 28:281 (1963). Substances 
have been arranged alphabetically under the name of the parent sugar within groups formulated accord- 
ing to increasing carbon content (excluding carbon in substituents), with synonymous common names in 
parentheses. Melting Point: b.p. = boiling point; d. = decomposes; s. = sinters. Specific Rotation 
was determined in water at concentrations of 1-5 g per 100 ml. of solution and at 20°-25°C, unless other- 
wise specified; other temperatures or wavelengths are shown in brackets; ¢ = grams solute per 100 ml 


of solution. 

















Part I. NATURAL MONOSACCHARIDES: ALDOSES AND KETOSES 
Sti Ane Gee Chemical MeN Point Specific Rotation 
Formula Cc la]p 
(A) (B) (C) (D) 
Aldoses 
1| p-Glyceraldehyde GSE Og tea See Ree S +13.5 + 0.5 (syrup) 
2] p-Glyceraldehyde, 3-deoxy-3,3-C-bis- |CsH1O, | ..............05. —26 (c 0.6, C.H;0H 
(hydroxymethyl)- (Cordycepose) 
3| D-Glyceraldehyde, 3,3-bis(C-hydroxy- | CsHi0Os | .............---. +5.6 (c 10) [15°] syrup 
methyl)- (Apiose) 
4) B-p-Arabinose C5H i005 155 —175— —103 
5| p-Arabinose, 2-O-methyl- C.H1205 Syrup O02 
6} a-L-Arabinose C5Hi00; 158 amorphous +55.4— +105 
7| 6-Lt-Arabinose C;H.0O; 160 +190.6— +104.5 
8) pt-Arabinose C;Hi005 163.5-164.5 None 
9} a-L-Lyxose C5Hi005 105 +5.8—> +13.5 
10| t-Lyxose, 5-deoxy-3-C-formyl- Gienc@ga: ili aes keret ea tone, lt oe eereen ea. Berean 
(Streptose) 
11| t-Lyxose, 3-C-formyl- (Hydroxy- (SEE GO Gat aN Ps ence elas eee eR ene a he em on 
streptose) 
12| Pentose, 4,5-anhydro-5-deoxy-p- CREE O RA eae cca ci eh to REE AE PON ed tact 
erythro- 
13] Pentose, 2-deoxy-p-erythro- C5H1004 96-98 —91— —58 
14| p-Ribose C5H 1005 87 —23.1—> —23.7 
15} p-Ribose, 2-C-hydroxymethyl- Cees O eee ml i ceeteo tn eee —7.1 [d578] 
(Hamamelose) 
16| a-p-Xylose C;HOs 145 +93.6— +18.8 
17| p-Xylose, 5-deoxy- Opp Ovens Parente nae ees +16 
18} B-p-Xylose, 2-O-methyl- C.Hi205 137-138 —21— +34 
19] a-p-Xylose, 3-O-methyl- C.H12.05 95 +45— +19 
20] p-Allose, 6-deoxy- CeHi1205 140-1438 +1.6 [18°] (¢ 0.6) 
146-148 —4.7—> 0 
21| p-Allose, 6-deoxy-2,3-di-O-methyl- CsH1505 102-106 —46— —29 
(Mycinose) 
22) Amicetose (a trideoxy hexose) CeH1203 Oil, b.p. 65-70 +28.6 (CHCls) 
23] Antiarose Cebit sOpr ent Mates heen ate: Levo 
24| a-b-Galactose C.Hi20¢ 167 +150.7 > +80.2 
25| B-p-Galactose CeHi120¢ 143-145 +52.8— +80.2 
26| p-Galactose, 3,6-anhydro- GH GsOR ay eter he Neots +21.3 [10°] 
27| a-D-Galactose, 6-deoxy- (p-Fucose; C.H120; 140-145 +127 > +76.3 (c 10) 
Rhodeose) 
28] p-Galactose, 6-deoxy-3-O-methyl- C,Hi405 1061, 119? +106 
(Digitalose) 





cre ee Se rl ee 








C-707 











CARBOHYDRATES (Continued) 








Part I. NATURAL MONOSACCHARIDES: ALDOSES AND KETOSES (Continued) 
‘ Chemical Melting Point Specific Rotation 

Substance (Synonym) hones 0G a 

(A) (B) (C) (D) 





63 


Aldoses (Con’t) 








b-Galactose, 6-deoxy-4-O-methyl- 

p-Galactose, 6-deoxy-2,3-di-O-methyl- 

a-D-Galactose, 3-O-methyl- 

a-D-Galactose, 6-O-methyl- 

L-Galactose 

a-L-Galactose, 3,6-anhydro- 

a-L-Galactose, 6-deoxy- (L-Fucose) 

u-Galactose, 6-deoxy-2-O-methyl- 

L-Galactose, 6-sulfate 

pi-Galactose 

a-b-Glucose 

B-p-Glucose 

p-Glucose, 6-acetate 

p-Glucose, 2,3-di-O-methy]- 

p-Glucose, 6-O-benzoyl- (Vaccinin). 

a-D-Glucose, 6-deoxy- (Chinovose; 
Epirhamnose; Glucomethylose; 
Isorhamnose; Isorhodeose; Quino- 
vose) 

a-D-Glucose, 6-deoxy-3-O-methyl- 
(p-Thevetose) 

D-Glucose, 6-sulfonic acid, 6-deoxy- 
(6-Sulfoquinovose) 

b-Glucose, 3-O-methyl- 

a-L-Glucose 

L-Glucose, 6-deoxy-3-O-methyl- 
(L-Thevetose) 

p-Gulose, 6-deoxy- 

Hexose, 2-deoxy-p-arabino-! 

Hexose, 2,6-dideoxy-3-O-methyl-p- 
arabino- (b-Oleandrose) 

Hexose, 3,6-dideoxy-p-arabino- 
(Tyvelose) 

Hexose, 2,6-dideoxy-3-O-methyl-L- 
arabino- (L-Oleandrose) 

Hexose, 3,6-dideoxy-1L-arabino- 
(Ascarylose) 

Hexose, 2,6-dideoxy-3-O-methyl-p- 
lyxo- (Diginose) 

Hexose, 2,6-dideoxy-.-lyxo- (u-Fucose, 
2-deoxy-) 

Hexose, 2,6-dideoxy-3-O-methyl-1- 
lyxo- 

Hexose, 2,6-dideoxy-p-ribo- (Digi- 
toxose; p-Altrose, 2,6-dideoxy-) 


Hexose, 2,6-dideoxy-3-O-methyl-p-ribo- 


(Cymarose) 
Hexose, 3,6-dideoxy-p-ribo- (Paratose) 


2} Hexose, 4,6-dideoxy-3-O-methyl-p- 


ribo- (b-Gulose, 4,6-dideoxy-3-O- 
methyl-; Chalcose) 

Hexose, 2,6-dideoxy-p-xylo- (Boivi- 
nose) 





C;H,405 
CsH1,05 
C7H1,0¢ 
C7Hi40, 
CeH120¢ 
C.Hi0O05 
C5H120; 
C7H1405 
C.H;2098 
CeHi20¢ 
CoH 1206 
CH 120¢ 
C,H,,0;7 
CsHi6O¢ 
Ci3Hi6O7 
C5H1205 


C7H1405 
Cs5H,2038 
C7HisO¢ 
CeHi20¢ 
C7Hi40; 
CsHi2.0; 
Cs5H2.0; 
C7H1404 
C5H1204 
C,H 1404 
CeH1204 
C7H14O4 
CsH 120, 
C7H1404 
CeHi204 
CrH14O,4 
CoH 1204 


CrH 4404 


CeHa30; 





131-132 


145-144, 163 
146, 83 (H.0O) 
148-150 

135 

85-86, 121 
Amorphous 
139-140 


116 

173-174 
162-167 
141-143 
126-129 


90-92 


103-106 


96-99 


96-98 





+82 

+73 

+150.6—> +108.6 
SU > Sei 68 


See p-Galactose 


—39.4— —25.2 
—124.1— —76.4 
—75 + 4 (c 0.5) 

—47 (c 0.2) (Na salt) 
None (racemic) 
+112— +52.7 
+-18.7 — +52:7 

+48 

+50 

+48 (C.H;0OH) 
+73.3— +29.7 (c 8) 


+84 +33 
+873 
+98 +59.5 


—95.0—> —p1A4 


+46.4 
+52 
+10 + 2 (c 0.9) 


+120— +76 


—3.9'— > +39 


ee Ee | eee 
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CARBOHYDRATES (Continued) 








Part I. NATURAL MONOSACCHARIDES: ALDOSES AND KETOSES (Continued) 
CO hata mie AS. : Chemical Melting Point Specific Rotation 
Substance (Synonym) Ganon °C lel 

(A) (B) (C) (D) 





Aldoses (Con’t) 





Hexose, 2,6-dideoxy-3-O-methyl-p- 
xylo- (Sarmentose) 


3} Hexose, 3,6-dideoxy-p-rylo- (Abe- 


quose) 
Hexose, 2,6-dideoxy-3-C-methyl-t-xylo- 
(Mycarose) 


7| Hexose, 2,6-dideoxy-3-C-methy]-3-0- 


methyl-.-rylo-(Cladinose) 
Hexose, 3,6-dideoxy-L-rylo- (Colitose) 


p-Idose5 

L-Idose, 1,6-anhydro- 
a-D-Mannose 
6-p-Mannose 


C7H,40, 78-79 

CeH 120, 

C,H 140, 129-129 

Cre O, oul, b.p. 120-132 
(0.25 mm) 

Cs5H1.0, 

CoH 206 

CeHwO0s 


CeHi120¢ 133 
CoH 120, 132 





+12— +15.8 
—3.2 + 0.6 
O14 

O81 


+4 (H.O); —51 + 2 
(CH;0H) 


+29.3— +14.5 
—16.3— +14.5 











73| D-Mannose, 6-deoxy- (p-Rhamnose) G.Hw0; 86-90 —7.0 

74! a-L-Mannose, 6-deoxy-monohydrate CeH 40, 93-94 —8.6—- +8.2 
(L-Rhamnose) 

75) 8-L-Mannose, 6-deoxy- CAO; 123-125 +38.4— +8.9 

76| t-Mannose, 6-deoxy-2-O-methyl- Cr aOee By atic: seen bn a Re ee 

77) t-Mannose, 6-deoxy-3-O-methyl- C7H14,05 114-115 +30 [18°] 
(L-Acofriose) 

78| t-Mannose, 6-deoxy-2,4-di-O-methyl- | CsH,.0; 82 195/167] 

79) t-Mannose, 6-deoxy-5-C-methyl-4-0- | CsHi.05 128-130 +19.9 (50% C.H;OH) 
methyl-(Noviose) 

80) Rhodinose (a 2,3,6-trideoxyhexose) (Cn G Ure O ee ps | ees Senne ces —11 + 1.6 

81) p-Talose CeH120¢ 128-132 +16.9 

82) p-Talose, 6-deoxy- (p-Talomethylose) | CsH,20; 129-131 +20.6 

83| L-Talose, 6-deoxy- (t-Talomethylose) | CsH,20;5 116-118 SES ae 74. {kesy| 

84| t-Talose, 6-deoxy-2-O-methyl- (1- (Gils lre(O les Pe eee Se ecg. a —19.4 
Acovenose) 

85) Heptose, p-glycero-p-galacto- C7Hy4O; 139-140 =47 — 4-04(¢ Oro) 

86| Heptose, p-glycero-p-manno- OA Det 04 AR 1) Coins ater ih RIA Mind | Saar Sean a arh tc oh 8 

87| Heptose, p-glycero-L-manno- CHO rae I ae ee eae al eee tere || hs eras ee eee na 

Ketoses 

88) Dihydroxyacetone C3H,O3 80 (dimer) None 

89| Tetrulose, L-glycero-8 (L-Erythrulose; | C4H;O,4 Syrup +12 
Ketoerythritol; r-Threulose) 

90} Pentulose, p-erythro- (Adonose; p- CsH Os Syrup +16.6 [27°] 
Ribulose) 

91| Pentulose, L-erythro- (L-Ribulose) (CAathOr "Il eheneiens so Samco — 16.6 

92] Pentulose, p-threo- (p-Xylulose) OA Biel Oey tlle eee ae ete —33 

93| Pentulose, 5-deoxy-p-threo- (GE Oe | ee eee —5 + 1 (CH;0H) 

94| Pentulose, t-threo- (1-Xylulose; L- C5H1005 Syrup +-33.1 
Lyxulose; Xyloketose) 

95} Hexulose, 6-p-arabino-(B-b-Fructose; C.H120¢ 102-1047 —133.5—- —92 
Levulose) 

96) Hexulose, 6-deoxy-p-arabino- (p- CTO Meath. | Rear st —13 +2 
Rhamnulose) 

97| Hexulose, p-lyxo- (D-Tagatose) CoH 1206 131-132 +2.7—> —4, -5 

98] 5-Hexulose, p-lyzo C.H120¢ 158 — 86.6 

CE) IsiereORe, Gackt (HNO CHsbtOR | Ssenuueceagesumea il sheeuveogunsostcercs 
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CARBOHYDRATES (Continued) 























Part I. NATURAL MONOSACCHARIDES: ALDOSES AND KETOSES (Continued) 
: Chemical Melting Point Specific Rotation 
Substance (Synonym) Tone °G ae 
(A) (B) (C) (D) 
Ketoses (Con’t) 
100| Hexulose, p-rzbo- (p-Psicose) C.Hi20¢ Amorphous +4.7 
101} Hexulose, t-xylo- (Lt-Sorbose) CeH120¢ 159-161 —43.1 
102) Hexulose, 6-deoxy-.-rylo- CHO: 88 =D ets (Cue) 
103} Heptulose, p-altro- (Sedoheptulose; C7H,407 Amorphous +2.5 (c 10) 
Sedoheptose) 
104} Heptulose-hemihydrate, L-galacto- C,Hy407. 110-115 —90—> —s80 
(Perseulose) 4H.0 
105} Heptulose, t-gulo- CrHiyO7 | Meacec es ie ae —28 
106] Heptulose, p-zdo- C7Hi407 i —34 + 8 (c 0.3) 
107| Heptulose, p-manno- (Mannoketo- C7Hy407 52 +29.4 
heptose; p-Mannotagatoheptose) 
108} Heptulose, p-talo- OF OY ell | titel Acorn lon Ache! NP sey 8 an MEE 
109} Octulose, v-glycero-.-galacto- GAs Oka Wel) Crag ciyeronercny oer —57, —43.4— —13.4 
110} Octulose, p-glycero-p-manno- CoH Omde Uli oak +20 (CH;0H) 





1 Original melting point. 2 Melting point after four-months’ storage. * As a methyl glycoside cyclo- 
hexylamine salt. 4 Included because of speculations concerning it in biological processes. * Either p-idose 
or L-altrose is in the polysaccharide varianose. ® Harly literature refers to this as p-erythrose. 7 The -3H,2O0 
and -2H,O forms also exist. 

















Part Il. NATURAL MONOSACCHARIDES: AMINO SUGARS 
Speci ; 
Subetaceneynonsm) ees se Point a ca has 
(A) (B) (C) (D) 
Aldosamines 
1} p-Ribose, 3-amino-3-deoxy- CsHiNO, | 158-158.5 d. —24.6 (hydrochloride) 
2) p-Galactose, 2-amino-2-deoxy- (Galac- | CsHisNO; | 185 +121— +80 (hydro- 
tosamine; Chondrosamine) chloride) 
3] a-L-Galactose, 2-amino-2,6-dideoxy- CyHisNO, | 192-193 d. —119— —92 [27°] 
(1-Fucosamine) (hydrochloride) 
4| a-p-Glucose, 2-amino-2-deoxy- (Glu- CyHisNO; | 88 +100 — +47.5 
cosamine; Chitosamine) 
5| B-p-Glucose, 2-amino-2-deoxy- C.eHisNO; | 110-111 +28— +47.5 
6] p-Glucose, 3-amino-3-deoxy- (Kanos- | CsHisNO; | 128 d. +19 [14°] 
amine) 
7| p-Glucose, 6-amino-6-deoxy- CeHisNOs | 161-162 d. +23— +50.1 (hydro- 
chloride) 
8] p-Glucose, 2,6-diamino-2,6-dideoxy- CeHisN20, | >230 +61.5 (dihydrochlo- 
(Neosamine C) ride) 
9} p-Glucose, 3,6-dideoxy-3-dimethyl- CsHizNO, | 115-116 +31 (hydrochloride) 
amino- (Mycaminose) 
10} p-Glucose, 4,6-dideoxy-4-dimethyl- CsHi;NO,q | 192-193 +45.5 (hydrochloride) 
amino- 
11} t-Glucose, 2-deoxy-2-methylamino- C;H,;sNO,; | 1380-132 — 64 
12) p-Gulose, 2-amino-1,6-anhydro-2- CyeHiiNO,y | 250-260 d. +41 + 2 (hydrochlo- 
deoxy- ride) 
13} p-Gulose, 2-amino-2-deoxy- CsHisNO; | 152-162 d. +5.6— —18.7 (hydro- 
chloride) 
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CARBOHYDRATES (Continued) 


Part II. 


NATURAL MONOSACCHARIDES: AMINO SUGARS (Continued) 








: Shemica alting Poi Specific ati 
SereentotGyncuvm. Cherie al Mating Fin pecific Rotation 
Formula C la|p 
(A) (B) (C) 


(D) 





14 


Aldosamines (Con’t) 





Hexose, 3,4,6-trideoxy-3-dimethyl- 
amino-p-rylo- (Desosamine; Picro- 
cine) 

Hexose, a 4-acetamido-2-amino-2,4,6- 
trideoxy- 

Hexose, an amino-deoxy-3-O-carboxy- 
ethyl- 


CsH,7NO; 


CsHisN20, 


CyHizNO; 


189-191 d. 


216-219 


+49.5 (c 10) (hydro- 
chloride) 


+115 — +94 [26°] 
(c 0.05) 





























17| Hexose, a 2,6-diamino-2,6-dideoxy- CoH 4N20, | 1385-150 d +17.5 (c 0.9 (hydro- 
(Neosamine B; Paramose) chloride) 
18) Hexose, a 3-dimethylamino-2,3,6- (Orla Shh O Pian ibe wrath sata Mis cee Meth tcl muemian elk veep kata aye 
trideoxy- (Rhodosamine) 
19} p-Mannose, 2-amino-2-deoxy- (Man- C.Hi3NO; | 142 d. —4.3 (c 9) (hydro- 
nosamine) chloride) 
20) p-Mannose, 3-amino-3,6-dideoxy- CeHi3sNO,4 | 162 —11.5 (hydrochloride) 
(Mycosamine) 
21| p-Talose, 2-amino-2-deoxy- (Talos- CeHi3NO; | 151-153 +3.4— —5.7 (c 0.9) 
amine) (hydrochloride) 
22| t-Talose, 2-amino-2,6-dideoxy- (Pneu- | CsH,3NO, | 162-163 +6.9— +10.4 (hydro- 
mosamine) chloride) 
Ketosamines 
23) Pentulose, 1-(o-carboxyanilino)-1- Os EN OIF LAS cc SRE ee aes 7 ad Moi at he A Rk OS AR 
deoxy-p-erythro- 
24| Hexulose, 1-(o-carboxyanilino)-1- CEL TEIN Oa P Beis feces eee oe Reco eo 
deoxy-b-arabino- 
25) Hexulose, 5-amino-5-deoxy-.-zylo- CeHisNO; | 174-176 —62 
26) Hexulose, 6-deoxy-6-(V-methyl- (Go aN Orel | eer cts nee eed een Srna lanai’ Who nokta Acorn Herc 
acetamido)-1-rylo- 
Part III. NATURAL ALDITOLS AND INOSITOLS (with Inososes and Inosamines) 
I ee Coe) cept T aiibge Point aarti 
(A) (B) (C) (D) 
Alditols 
2 
1| Glycerol C3H,03 20 None 
2| Glycerol, 1-deoxy- (1,2-Propane-diol)! | C;HsO. Oil, b.p. 188-189 None (racemic) 
3} Erythritol C4H iO, 118-120 None (meso) 
4| Erythritol, 1,4-dideoxy- (2,3-Butylene- | C,H, 902 25, 34 None (meso) 
glycol) 
5] p-Threitol, 1,4-dideoxy- C4H10O02 19 —13.0 
6] t-Threitol, 1,4-dideoxy- (Oo le lO bee) lic-can ames cee ner uatieat oper e +10.2 
7| pt-Threitol, 1,4-dideoxy- C4H1002 7.6 None (racemic) 
8] p-Arabinitol C3H120; 103 +7.82 (c 8, borax 
solution) 
9| t-Arabinitol C;Hi.0; | 101-102 —32 (c 0.4, 5% 
molybdate) 
10} Ribitol (Adomitol) C;H,20; 102 None (meso) 
11] Galactitol (Dulcitol) CoH i406 186-188 None (meso) 
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CARBOHYDRATES (Continued) 
Part II. NATURAL ALDITOLS AND INOSITOLS 


(with Inososes and Inosamines) (Continued) 


























‘ Chemical Melting Point Specific Rotation 
Substance (Synonym) Tard °C felp 
(A) (B) (C) (D) 
Alditols (Con’t) 
12] p-Glucitol (Sorbitol) Cea uOs 112 = 1315;] 
13} p-Glucitol, 1,5-anhydro- (Polygalitol) | CsHi20; 140-141 +42.4 
14| u-Iditol CoH i406 Wax —3.5 (c 10) 
15) p-Mannitol CeO 166 = (01! 
16) p-Mannitol, 1,5-anhydro- (Styracitol) | CsH1.0; ibs Ses) 
17| Heptitol, p-glycero-p-galacto- (Heptitol, | C7HisO7 183-185, 188 alee 
L-glycero-b-manno-; Perseitol) 
18} Heptitol, p-glycero-p-gluco- (Heptitol, | C7HisO7 131-132 +46 (5% NH, molyb- 
L-glycero-pb-talo-; B-Sedoheptitol) date) 
19| Heptitol, p-glycero-p-manno- (Heptitol, | C7HisO7 153 +2.65 
D-glycero-pb-talo-; Volemitol) 
20] Octitol, D-erythro-p-galacto- CsHiOs. 169-170 —11 (5% NH, 
H.O molybdate) 
Inositols 
21) Betitol (a dideoxy inositol) CeHi204 224) OP ea ee oe eee 
22| Bioinosose (scyllo-Inosose; myo- CeHi00¢ 198-200 None (meso) 
Inosose-2; a deoxy keto inositol) 
23) h-Bornesitol (a myo-inositol mono- C7H,.0, 200 +31.6 
methyl ether) 
24| (-Bornesitol (a myo-inositol mono- C7H 406 205-206 oz 
methyl ether) 
25| Conduritol (a 2,3-dehydro-2,3-di- CeH100, 142-143 None (meso) 
deoxyinositol) 
26) Cordycepichacidu(antetraliy.droxy.cy.c|O= 1K G7 lan OG annie tienen neal ee eee 
hexanecarboxylic acid)? 
27| Dambonitol (a myo-inositol dimethyl | CsH,.O¢ 206 None (meso) 
ether) 
28] pi-Inositol Celt On 253 None (racemic) 
29} d-Inositol Cita Os me eran as eee +60 
30] l-Inositol CoH 1206 240 —65 
31) Laminitol (a C-methyl myo-inositol) CH yO¢ 266-269 —3 
32| Liriodendritol (a myo-inositol dimethyl | CsH, 60. 224 —25 
ether) 
33} muco-Inositol monomethy! ether C7H140¢ Se2=o20- DS 6 tits eee eee 
34] myo-Inositol (meso-Inositol) C.H;20, 217-218 None (meso) 
35| d-myo-Inosose-1 (a deoxy keto inositol) | CsH oO 138-139 +19.6 
36| Mytilitol (a C-methyl scyllo-inositol) C7H4O¢ 259 None (meso) 
37| neo-Inosamine-2 (a deoxy amino C.eH,30;N | 239-241 d None (meso) 
inositol) 
38] d-Ononitol (a myo-inositol mono- C7Hy4O¢ 172 +6.6 
methyl ether) 
39] h-Pinitol (a dextro-inositol monomethyl | C7H,,05 186 +65.5 
ether) 
40] l-Pinitol (a levo-inositol monomethyl | C;H,4O¢ 186 —65 
ether) 
41) l-Quebrachitol (a levo-inositol mono- C,H,,05 190-191 —80.2 [28°] 
methyl ether) 
42) d-Quercitol (a deoxy dextro-inositol) C.H,.0; 235 +24.2 
43] d-Quinic acid (a trideoxy carboxy C7Hi.0¢ 164 +44 (c 10) 





dextro-inositol) 
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CARBOHYDRATES (Continued) 


Part III. 


(with Inososes and Inosamines) (Continued) 





Substance (Synonym) 


Chemical 


Melting Point 


NATURAL ALDITOLS AND INOSITOLS 





Specific Rotation 














Formula 2g la]p 
(A) (B) (C) (D) 
Inositols (Con’t) 
44} l-Quinie acid (a trideoxy carboxy levo- | C7H,.05 162 —42.1 
inositol) 
45) Quinie acid, 5-dehydro- CrH 190% 140-142 (188 s.) —82.4 [28°] 
46) Seyllitol (scyllo-Inositol; Cocositol) CeHi120¢ 352-3538 None (meso) 
47) Sequoyitol (a myo-inositol monomethyl | C7Hi4O« 234-235 None (meso) 
ether) 
48) Shikimie acid (a 3,4-anhydro-quinic C7H\ 005 183-184 —200 [16°] 
acid) 
49} Shikimie acid, 5-dehydro- C,H;0; 150-152 — 57.5 [28°] (EtOH) 


50| Streptamine (2,4-diaminodideoxy- 





seyllitol) 

Streptamine, 2-deoxy- 

Streptadine (1,3-Dideoxy-1,3-diguani- 
dino-scyllitol) 

Viburnitol (a deoxy levo-inositol)% 





CeH404N2 


CsH.0;N, 
CsHisN 604 


88, 210-250 d. 





C.H1205 





None (meso) 


None (meso) 
None (meso) 


—73.9 


1 The 1-phosphate ester of this diol is said to occur in brain tissue and sea-urchin eggs. 2 Strong evi- 
dence that cordycepic acid is really p-mannitol. ? Not an enantiomorph of d-quercitol; other isomeric 
relationship is involved. 


Part IV. NATURAL ALDONIC, URONIC, AND ALDARIC ACIDS 











GUM Aas Gn Ca im ee Point eee 
(A) (B) (C) (D) 
Aldonie Acids 

1) p-Glyceric acid CrreOn Gum Dextro 

2| u-Glyceric acid C3H,O, Gum Levo 

3| p-Arabinonic acid C5Hi00¢ 114-116 +10.5 (c 6) 

4| t-Arabinonic acid C5H 100. 118-119 —9.6— —41.7} 

5| u-Arabinonic-1,4-lactone C;H;0; 97-99 —72 

6] p-Ribonie acid C;H 1005 112-113 —17.0 

7| p-Xylonic acid (Gls CLO 2 oI lainekite cuter niente —2.9— +20.1! 

8| t-Xylonic acid (Gris biOs, 2 Mlle hem essns ote cece 8 —91.8} 

9| p-Altronic acid OHS AO Sali Stars toma ieee mee +11.5— +24.8! 

(Ca salt, N HCl) 

10) p-Galactoniec acid C.H207 12, —11.2— +57.6} 

11] p-Gluconie acid C.H12.07 130-132 (110-112 s.) | —6.7— +11.9! 
12} u-Gulonic acid C.H:.07 Exists only in soln. | [ea. 0°] 
13} Hexsonic acid, 2-deoxy-p-arabino- CeH120¢ 93-95 +68 (lactone) 
14) 2-Hexulosonic acid, D-arabino- COs ul llbeabdit caste auees wer —81.7 (Na salt) 
15] 2-Hexulosonic acid, 3-deoxy-p-erythro- | CgH,Og | ............0005. — 29.2 (c 6, Ca salt) 
16| 2-Hexulosonie acid, D-lyxo- C.Hi007 169 —5 
17| 5-Hexulosonic acid, p-arabino- CHO, TOSS ON Mean » a ant Rake eee Ae eee ee 
18] 5-Hexulosonic acid, D-xylo- OA GIO} Gn || ctemeh earns: are ie eee —14.5 
19] p-Mannonic acid (Oa O ln Uae ese oer ee ate aie —15.6 
20| p-Gluconic acid, O-6-p-galactopyrano- | Cy2Ho2Oi | ............6000. +25.1 (Ca salt) 





syl- (1 > 4)- (Lactobionic acid) 
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CARBOHYDRATES (Continued) 
Part IV. NATURAL ALDONIC, URONIC, AND ALDARIC ACIDS (Continued) 


























: j Chemical Melting Point Specific Rotation 
Substance (Synonym) Vana °C le 
(A) (B) (C) (D) 
Uronic Acids 
21) t-Lyxuronie acid GPHEOR aT eee ee ee ee eee eee 
22) B-p-Galacturonic acid CH 1007 160 +27 — +55.6 
23] a-p-Galacturonic acid-‘monohydrate CeH1208 159-160 (110-115 s.) | +97.9— +50.9 
24| p-Galacturonic acid, 2-amino-2-deoxy- | CsH,,O,N | 160 d. +84.5 (pH 2 HCl) 
25} B-p-Glucuronic acid CsHi007 156 li > 4-36.38. 
26| p-Glucuronic acid, 2-amino-2-deoxy- Ceo WON i aZ0=172 a: +55 
27| v-Glucuronic acid, 3-O-methyl- C7H12.07 Syrup +6 
28] t-Guluronie acid Cigkd ig O's AIS. et ON Se ee ee ee ee 
29] u-Iduroniec acid Cale Oie . ih yee eee oe ns ee +30 
30] B-p-Mannuronic acid C.H1907 165-167 —47.9— —23.9 
31] a-p-Mannuronic acid:‘monohydrate C.H12.03 110 s., 120-130 d. +16— —6.1 (c 6.8) 
Aldaric Acids 
32| p-Tartaric acid C,H,.O. 170 —15 
33] L-Tartaric acid C.H,.O. 170 +15 [15°] 
34| t-Malic acid C.H,O; 100 —2.3 (c 8.4) 





1 Equilibrates with the lactone. 
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WAXES 


These data for waxes were compiled originally for the Biology Data Book by A. H. Warth. Data are 
reproduced here by permission of the copyright owners of the above publication, the American Societies 
for Experimental Biology, Washington, D.C. p. 382. 

Specific Gravity (column C) was calculated at the specified temperature, degrees centigrade, and 
referred to water at the same temperature. Density. shown in parentheses (column C), and Refractive 
Index (column D) were measured at the specified temperature, degrees centigrade. 
































Meltin Refractive g f 
mee “IMB | Specific Gravity Index lodine Acid heeAPGD? 
ax Point ; oy cation 
°C or (Density) ji C Value Value Wane 
D 
(A) (B) (C) (D) (I) (F) (G) 
1 | Bamboo leaf 79-80 (Ooo) SNE) lg am ev ts PN aa if oto 14.5 43.4 
2| Bayberry (myrtle) |46.7—48. 8] (0. 98515°) 1.48680 2.97-3.93 |3.5 20.5-21.7 
3 | Beeswax, crude 62-66 (0.927—-0.97015°) |1.489-1.4834° |6.8-16.4? |16.8-35.8/89.3-149.0 
4| Beeswax, white, |61-69 (0.959-0.97515°) |1.447-1. 465° |7-113 17-24 90-96 
WAS Pe 
5 | Beeswax, yellow  |62-65 (0. 960-0. 9641*°) |1.443-1. 4498 |6-11 18-24 90-97 
6 | Candelilla, refined |67-69 (0. 982-0. 98615") |1.454-1.46385° |14.4-20.4 |12. 7-18. 1/35-86 
7 | Cape berry4 40. 5-45.0)(1.004-1 .00715°) |1 45045 0.6-2.4 2.5-38.7 |211-215 
8 | Carandaé TO ee (OE OSE ee || las: Bao a a 8.0-8.9 5.0-9.5 |64.5-78.5 
9 | Carnauba 83-86 0.990-1.00115° |1.467-1.47249° |7.2-13.5 |2.9-9.7 |78-95 
10 | Castor oil, hydro- |8.3-88 (ORS S80 =F, 990200) Ole Seine eee 2.5-8.5 1.0-5.0 {177-181 
genated 
11 | Chinese insect 81.5-84.0] 0.950-0.9701% |1.45740° 1.4 0.2-1.5 |73-93 
12 | Cotton 68-71 OOTY al | Seal Paces Oa 245 32 70.6 
13 | Cranberry PMc CO UDO OO) estas 5 os poh wien 44 2-53 .27/42. 2-59. 1/131-134 
14| Douglas-fir bark |59.0-72.8](1.030?5°) 1. 46880 25.8-62.5 |58.6—-80.7|112—200 
15 | Esparto BH B= Sr A MOOS i abe ye cased 22-23 22. 7-23 .9|69.8-79.3 
16} Flax Glo =—O9)-8 |) OF 90S=0) O85 Na. an ee 21.6-28.8 ]17.5-48.3]77.5-101.5 
17 | Ghedda, E. Indian |60.5-66.4/ 0.956-0.973! |1.4405°° 5.6-12.6 |5.8-7.9 |84.5-118.3 
beeswax 
18 | Indian corn tee el at eetie ors ean, canteen tne, 4,2? 1.9 120.3 
19 | Japan wax 48-53 Qe WE =O CBee iano bgaabews 4.5-12.5 |6-20 206. 5-237 .5 
20 | Jojoba 11.2-11.8} 0.864—-0. 89975 |1.46575° 81.7-88.4?/0.2-0.6 |92.2-95.0 
21 | Madagascar SSC Mie Peek Soe a sean ee || te ree. e See ONe 17.7-28.0)140.0-159.6 
22| Microcrystalline, |64-91 0.913-0.9431% |1 424-1. 4528 |0 0 0 
amber 
23 | Microcrystalline, |71—89 0.928-0.94115° |1,44180° 0 0 0 
white 
24] Montan, crude 76-86 Gl OO =i OPA0E 2M) leet a oerorenis ae 13.9-17.6 |22.7-31.0)59.4-92.0 
25| Montan, refined {77-84 CONC SI ORO) |) S haa ow eae 10-14 24-43 72-103 
26 | Orange peel 44 0-46.5) 0.98515 1 OE NSe 72 48.3 120.9 
Dia Ouricunyarenme dea ((970—SonS| i O0Gs.9 et eles ete ee 6.9-7.82 |3.4-21.1 |61.8-85.8 
28 | Ozocerite, refined |74.4-75.0) 0.907-0.920'© | ............ 0 0 0 
29 | Palm 74-86 COBOO Eat OA LoS) a Ee arte ese 8.9-16.92 |5.0-10.6 |64.5-104.0 
30 | Paraffin, American|49-63 0.896-0.92515 |1.442-1. 4488 |0 0 0 
31] Peat wax, natural |73-76 ORO 0 ey eh. ree a 16-40 60.0-73. 3/73 .9-136.0 
Slice bran, refined! 778-19 59|) 5020s se an. 1. 4693 11.1-19.4 |15-17 56.9-104.4 
33 | Shellac wax 79-82 OOOO SO eee mewn ee rae 6.0-8.8% |12.1-24.3)/63.8-83.0 
34 | Sisal hemp 74-81 TOOT VO O We eee ey ee 28-29? 16-19? 56-58 
35 | Sorghum grain Tiere Mae Al cstaeinicoset copia’ snl Prdicante esmbaene a 15.7-20.9 |10.1-16.2)16—44 
36 | Spanish moss ADD = aaell| Shee eine oni al pee Peete 33.0 25.0 120.4 
37 | Spermaceti 42-50 0.905-0.94515" |1.4407% 4.8-5.9 2.0-5.2 |108-134 
38 | Sugarcane, crude |52-67 OROSS—ORGOS2 oma nen onan 32-84 24-57 128-177 
39 | Sugarcane, double-|77-82 0.961-0.9797% |1.51075 13-29 8-23 55-95 
refined 
40 | Wool wax, refined |36-43 0.932-0.9451% |1.478-1.4824° |15.0-46.9 aera 80-127 








1 Wijs test. ? Hanus test. *? Hubl test. 4 Myrica cordifolia. 
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TRADE NAMES OF DYESTUFF INTERMEDIATES 





Trade name 


Chemical name 





A acid 

Acetyl H acid 
Alen’s acid 
Alizarin 
Amido acid 
Amido J acid 
Amino G acid 


Amino R acid 


Aminophenolic acid V 
Aminophenol sulfonic acid III 
Andresen’s acid 
Anisidine 
Anthrachrysone 
Anthraflavie acid 
Anthranilic acid 
Anthrarufin 
Anthranol 

a Anthrol 
Armstrong’s acid 
Armstrong & Wynne acid 
Armstrong & Wynne acid II 
B acid 

Badische acid 
Bayer’s acid 
Benzidine 
Bronner’s acid 

B acid 

C acid 

CLT a} 
Casella’s acid 
Chicago acid 
Chloro H acid 
Chromogene I 
Chromotrope acid 
Chromotropic acid 
Chrysazine 

Cleve’s acid 
Cleve’s acid 
Cleve’s acid 
Cleve’s acid 

a Coccinic acid 
Cresidine 

Cresotic acid 
Croceine acid 

DS 

DTS 

Dahl’s acid 

Dahl’s acid II 
Dahl’s acid III 
Dimethyl-y-acid 
Dioxy G acid 
Dioxy J acid 

Dioxy 8 acid 
Diphenylblack base 
Disulfo acid § 


6 acid 





1,7-Hydroxynaphthalene-3,6-disulfonic acid 
N-Acetyl-1-amino-8-naphthol-3,6-disulfonic acid 
1-Naphthylamine-3,6-disulfonic acid (also Freund’s ac.) 
1,2-Dihydroxyanthraquinone 
2-Amino-7-hydroxynaphthalene-5-sulfonic acid 
2-Naphthylamine-5,7-disulfonic acid 
7-Amino-1,3-naphthalene disulfonic acid 
2-Naphthylamine-6,8-disulfonic acid 
3-Amino-2,7-naphthalene disulfonic acid 
2-Naphthylamine-3,6-disulfonic acid 
1-Amino-3-oxybenzene-5-sulfonic acid 
1-Amino-3-oxybenzene-6-sulfonic acid 
1-Naphthol-3,8-disulfonic acid 

o-Aminophenol methylether 
1,3,5,7-Tetrahydroanthraquinone 
2,6-Dihydroxyanthraquinone 

o-Amidobenzoic acid 
1,5-Dihydroxyanthraquinone 
9-Hydroxyanthracene 

1-Hydroxyanthracene 
Naphthalene-1,5-disulfonic acid 
1-Naphthol-3-sulfonie acid 
2-Naphthylamino-5,7-disulfonic acid 
8-Amino-1-naphthol-4,6-disulfonic acid 
2-Naphthylamino-8-sulfonic acid 
2-Naphthol-8-sulfonic acid 
p,p’-Diaminodiphenyl 
2-Naphthylamino-6-sulfonic acid 
Anthraquinone-2-sulfonic acid 


6-Chloro-m-toluidine-4-sulfonic acid 


2-Naphthol-7-sulfonic acid (F acid) 
1-Amino-8-naphthyl-2,4-disulfonie acid 
8-Chloro-1-naphthol-3,6-disulfonie acid 
4,5-Dihydroxy-2,7-naphthalene disulfonic acid 
1,8-Dihydronaphthalene-3,6-disulfonic acid 
4,5-Dihydroxy-2,7-naphthalene disulfonic acid 
1,8-Dihydroxyanthraquinone 
1-Naphthylamine-3-sulfoniec acid 
1-Naphthylamine-5-sulfonie acid 
1-Naphthylamine-6-sulfonie acid 
1-Naphthylamine-7-sulfonie acid 
1-Methyl-5-oxy benzyl-2,4-dicarbonie acid 
3-Amino-4-methoxytoluene 
Cresol carboxylic acid 
2-Naphthol-1l-sulfonie acid 
4,4’-Diamino-2,2’-stilben disulfurie acid 
Dihydrothio-p-toluidine sulfonic acid 
2-Naphthylamine-5-sulfonie acid 
1-Naphthylamine-4,6-disulfonie acid 
1-Naphthylamine-4,7-disulfonic acid 
7-Dimethylamino-1l-naphthol sulfonic acid 
1,7-Dihydroxynaphthalene-3-sulfonic acid 
1,6-Dihydroxynaphthalene-3-sulfonic acid 
1,8-Dihydroxynaphthalene-4-sulfonie acid 
p-Aminodiphenylamine 
1-Naphthylamine-4,8-disulfonie acid 
Reece, acid 
1-Naphthylamine-4,8-disulfonic acid 
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TRADE NAMES OF DYESTUFF INTEKMEDIATES (Continued) 





Trade name 


Chemical name 





Ebert & Merz acid 


Ethyl-y-acid 
Ethyl F acid 
Ewer & Pick’s acid 


e acid 


F acid 

Fast Black B base 
Fast Blue base 
Fast Blue Red O base 
Fast Bordeaux GP 
Fast Orange GR 
Fast Orange R 
Fast Red base AL 
Fast Red B base 
Fast Red GG base 
Fast Red GL base 
Fast Red 3 GL base 
Fast Red RL base 
Fast Scarlet G base 
Fast Scarlet R base 
Forsling’s acid I 
Forsling’s acid II 
Freund’s acid 

G acid 

GR acid 

Gallic acid 

y acid 

H acid 

Histazarin 
Isoanthraflavic acid 
J acid 

K acid 

Kalle’s acid 
Ketone base 
Koch’s acid 

L acid 

Laurent’s acid 
Lepidine 

Leucotrop 

M acid 

Mesidine 

Metanilic acid 
Methyl-y-acid 
Michler’s hydrol 
Michler’s ketone 
Myrbane oil 
Naphthacetol 
Naphthazarin 
Naphthionic acid 
o-Naphthionic acid 
Naphthol AS 
Naphthoresorcine 
Nekal BX 

Nevile and Winther’s acid 
Nigrotic’acid 
Nitron 1,2,4-acid 
Nitroso base 








ec AER ORT acid 
Naphthalene-2,6-disulfonic acid 
7-Ethylamino-1-naphthol-3-sulfonie acid 
7-Ethylamino-2-naphthalene sulfonic acid 
Naphthalene-1,6-disulfonic acid 
{ 1-Naphthol-3,8-disulfonic acid 
1-Naphthylamine-3,8-disulfonic acid 
2-Naphthol-7-sulfonic acid (Casella’s acid) 
4,4’-Diamino diphenylamine 
Dianisidine 
3-Nitro-p-phenetidine 
3-Nitro-p-anisidine 
o-Nitroaniline 
m-Nitroaniline 
a-Aminoanthraquinone 
5-Nitro-o-anisidine 
p-Nitroaniline 
3-Nitro-p-toluidine 
4-Chloro-2-nitroaniline 
5-Nitro-o-toluidine 
4-Nitro-a-toluidine 
4-Nitro-O-anisidine 
2-Naphthylamine-8-sulfonic acid 
2-Naphthylamine-5-sulfonic acid 
1-Naphthylamine-3,6-disulfonic acid 
2-Naphthol-6,8-disulfonic acid 
a-Naphthol-3,6-disulfonie acid 
3,4,5-Trihydroxybenzoic acid 
2-Amino-8-naphthol-6-sulfonic acid 
1-Amino-8-naphthol-3,6-disulfonic acid 
2,3-Dihydroxyanthraquinone 
2,7-Dihy droxyanthraquinone 
2-Amino-5-naphthol-7-sulfonic acid 
1-Amino-8-naphthol-4,6-disulfonie acid 
1-Naphthylamine-2,7-disulfonic acid 
Tetramethyl aminobenzophenone 
1-Naphthylamine-3,6,8-trisulfonic acid 
1-Naphthol-5-sulfonic acid 
1-Naphthylamine-5-sulfonic acid 
4-Methylquinoline 
Phenyldimethyl benzylammonium chloride 
1-Amino-5-naphthol-7-sulfonic acid 
2,4,6-Thimethylaniline 
Aniline-m-sulfonic acid 
7-Methyl-8-naphthol disulfonic acid 
Tetramethyl diaminobenzohydrol 
Tetramethyl diaminobenzophenone 
Nitrobenzene 
1-Acetylamino-4-naphthol 
5,8-Dihydroxy-1,4-naphthoquinone 
1-Naphthylamine-4-sulfonic acid 
1-Naphthylamine-2-sulfonic acid 
Anilide of hydronaphthoic acid 
1,3-Dihydroxynaphthalene 
Na-salt of 1,4-bis,sec-butylnaphthalene-6-sulfonic acid 
1-Naphthol-4-sulfonic acid 
1,7,3,6-Dihydroxysulfonaphthoic acid 
1-Amino-8-nitro-7-naphthol-4-sulfonic acid 
p-Nitrodimethy] aniline 





a ee es ee SS SS 
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TRADE NAMES OF DYESTUFF INTERMEDIATES (Continued) 


ES 


Trade name 


Chemical name 





NW acid 

Oxy L acid 

Oxy Tobias acid 
Peri acid 
p-Phenetidine 
Phenyl gamma acid 
Phenyl] Peri acid 
Phosxgene 
Phthalic acid 
Picramic acid 
Picric acid 
Pirio’s acid 
Primuline base 
Purpurine 
Pyrogallol 
Quinaldine 
Quinazarin 

R acid 

2 R acid 

Red acid 

RG acid 
Resorcinol 
Rumpff acid 

S acid 

258 acid 
Salicylic acid 
Schiiffer’s acid 
Schiffer and Baum acid 


Schollkopf’s acid 


Sulfanilic acid 
Thiocarbanilide 
Tobias acid 
Tolidine 
Toluidine 
Violet acid 
Xylidine 

Y acid 

Yellow acid 
1:2:4 acid 





Nevile and Winther s acid 
1-Naphthol,5-sulfonic acid 
6-Naphthol-1-sulfonic acid 
1-Naphthylamine-8-sulfonic acid 
p-Aminophenol ethylether 
2-Phenylamine-8-naphthol-6-sulfonic acid 
Phenyl-l-napthylamine-8-sulfonic acid 
Carbonyl chloride 
O-Benzenedicarbolic acid 
2-Amino-4,6-dinitrophenol 
2,4,6-Trinitrophenol 
4-Amino-1-naphthalene sulfonic acid 
p-Toluidine heated with sulfur 
1,2,4-Trihydoxyanthraquinone 
1,2,3-Trihy droxy benzene 
2-Methylquinoline 
1,4-Dihydroxyanthraquinone 
2-Naphthol-3,6-disulfonic acid 
2-Amino-8-naphthol-3,6-disulfoniec acid 
1,5-Dihydroxynaphthalene-3,7-disulfonic acid 
1-Naphthol-3,6-disulfonic acid 
1,3-Dihydroxybenzene 
2-Naphthol-8-sulfonice acid (Croceine acid) 
1-Amino-8-naphthol-4-sulfonic acid 
1-Amino-8-naphthol-2,4-disulfonie acid 
o-Hydroxybenzoic acid 
2-Naphthol-6-sulfonic acid 
a-Naphthol-2-sulfonic acid 
1-Naphthol-4,8-disulfonie acid 
1-Naphthylamine-4,8-disulfonic acid 
1-Naphthylamine-8-sulfonic acid 
Aniline-p-sulfonic acid 
Diphenylthiourea 
2-Naphthylamine-l-sulfoniec acid 
Di-p-aminoditolyl 
Aminotoluene 
a-Naphthol-3,6-disulfurice acid 
Amuinoxylene 
2-Naphthol-6,8-disulfuric acid 
1,3-Dihydroxynaphthalene-5,7-disulfurie acid 
1-Amino-2-naphthol-4-sulfonic acid 
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TRADE NAMES, COMPOSITION AND MANUFACTURERS OF SOME PLASTICS 
a ee ee eee eee eee 


Trade name 


Composition 


Manufacturer 





A-100 SM 
Abson 


Acco 
Acetex 


Acrilan 
Actol 
Adipol BCA 


Agile 
Alathon 


Alkor 
Alpex 


Alpha 


Ameripol 
Ameripol CB 
Ameripol SBR 
Amerith 
Amphenol 
Amres 
Anaconda 
Aquaplex 
Araldite 
Arcolite 
Aritemp 
Arociro 
Arodures 


Atlaec 
Avisco 
AviSun 
Bakelite 


Bavick-11 
Beckacite 


Beckamine 


Beckopol 
Blacar 
Boltaflex 


Boltaron 


Bondstrand 
Brea 
Budene 
Butacite 
Butakon 
Buton 


Butvar 





Acrylies 

Acrylonitrile-butadiene 

ABS polymers 

Polymers, copolymers of acrylics and 
methacrylate esters 

Synthetic resin latices 


Methyl methacrylate 
Polyesters 
Di-butoxyethyl adipate 


Polyesters, polyethylenes, polypropyl- 
enes, polyvinyl chlorides 
Polyethylene resins 


Furane resin cement 
Hydrocarbon resins 


Nylons, polyethylenes, ABS-polymers, 
polypropylenes, polyvinyl] chlorides 
High density polyethylenes 
Polybutadienes 

Butediene-styrene rubber 

Cellulose nitrate 

Polystyrene 

Phenolics, resorcinol, urea 
Polyethylenes, polyvinyl] chlorides 
Alkyd-resin emulsions 

Epoxy resins 

Phenolic 

Ipoxy resins 

Polychlorinated polyphenyls 

Ureas 


Polyester resins in solid state 

Urea-formaldehyde compounds 

Polypropylene resins 

Acrylics, epoxies, phenolics, polyethyl- 
enes, copolymers 

Acrylics 

Maleic, fumaric, modified phenolic 
resins 

Alcohol-soluble urea-formaldehyde 
resins for laminates, adhesives, coating 

High melt point modified phenolic resin 
Vinyl chloride resin; vinyl compound 

Supported and unsupported flexible 
vinyl sheeting 

ABS polymers, polyethylenes, poly- 
propylenes, polyvinyl] chlorides 

Epoxies, polyesters 

Polyethylenes 

Polybutadiene 

Polyviny! butyral resins 

Butadiene-acrylonitriles 

Thermosetting butadiene-styrene resins 


Polyvinyl butyral resins 








Resolite Corp. 
B. F. Goodrich Chemical Co. 


Acco Polymers Company 


United States Rubber Co., 
Naugatuck Chemical Div. 

American Viscose Corp. 

Allied Chemical Corp. 

Food Machinery and Chemical 
Corp. 

American Agile Corp. 


I). I. duPont de Nemours & Co., 
Inc. 

Atlas Mineral Products 

Alkydol Laboratories, Div. of 
Reichhold Chemicals, Inc. 

Alpha Plastics, Inc. 


Goodrich-Gulf Chemicals, Inc. 


ims “é ce “c 


“ee é ia “cc 


Celanese Corp. of America 

American Phenolic Co. 

American Marietta Co. 

Anaconda American Brass Co. 
Rohm & Hass Company 

Ciba Products Corp. 

Consolidated Molded Products Co. 

Aries Laboratories, Inc. 

Monsanto Chemical Company 
National Distillers & Chemical 
Corp. 

Atlas Chemical Industries, Inc. 

American Viscose Corporation 

AviSun Corporation 

Union Carbide Corp., Plastics Div. 


J. T. Baker Chemical Co. 
Reichold Chemicals, Inc. 


Cary Chemicals, Inc. 
The General Tire & Rubber Co. 


Bolta Products Company 


Amercoat Corporation 

Goodyear Tire & Rubber Company 

i. I. duPont de Nemours & Co. 

Imperial Chemical Ind. Ltd. 

Enjay Chemical Company, Div. 
Humble Oil & Refining Company 

Shawinigan Resins Corporation 
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TRADE NAMES, COMPOSITION AND MANUFACTURERS OF SOME PLASTICS 


(Continued) 





Trade name 


Composition 


Manufacturer 





C-8 Epoxy 
Cadco 


Cadco Penton 


Cadco Kpoxy 
Cadco Teflon 
Cadco PVC 


Carbo-Korez 
Carbomix 
Carbowax 
Cardolite 
Catabond 
Catalin 


Ceilcrete 
Centri-Cast 
Chemigum 


Chemline 
Chempro 
Chemtite 
Cis-4 
Cohrlastic 
Coltrock 
Conolite 


Copo 
Coroband 
Corocrete 
Corvel 


Corvic 
Cosmalite 
CR 
CR-39 
Crystalex 
Cumar 
Cycolae 


Jymel 


Dacovin 
Dapon 
Delrin 
Dye, 
Devran 


Diamond PVS 


Dow Corning 
Duradene 


Duragene 1203 


Durcon 
Dur-X 














Epoxy resins 

Acrylics, ABS polymers, nylons, 
phenolics, polyesters, polyethylenes, 
polypropylenes 

Chlorinated polyethers 

Epoxies 

Fluorocarbons 

Polyvinyl chlorides urethanes, 
elastomers 

Phenolics 

Butadiene-styrene rubber 

Polyethylene glycols 

Phenol-aldehyde resins 

Phenolic resins 

Acrylics, ABS polymers, nylons, phe- 
nolics,. polyethylenes, polypropylenes, 
polystyrene 

Polyesters 

Epoxies, polyesters 
Butadiene-acrylonitrile rubber and 
latices 

Epoxies 

Fluorocarbons 

Kpoxies, phenolics 

Polybutadienes 

Silicon rubber 

Phenolics 

Polyester resins and laminates 


Butadiene-styrene rubber 

Furanes 

Polyesters 

Epoxies, vinyls 

Fusion bond finishes 

Polyvinyl! chloride resins 
Phenol-formaldehyde resins 
Polyesters 

Polyecarbonates 

Acrylics 

Paracoumarone-indene resins 

ABS polymers 

Acrylonitrile-butadiene-styrene 
copolymer 

Melamines molding compounds, adhe- 
sive and laminating resins 
Polyvinyl chlorides 

Diallyl phthalate 

Acetal resins 

[poxy resins 

Ipoxy resins 

Polyvinyl! chloride resins; copolymer 
resins 

Silicones 

Butanediene-styrene rubber 
Polybutadienes 

Epoxies 

Polyethylenes 








Union Carbide Corporation 
Cadillac Plastic & Chemical Co. 


Atlas Mineral Products 

Copolymer Rubber & Chemical Corp. 
Union Carbide Corporation 
Irvington Varnish Co. 

Catalin Corp. of America 


ce “ec ae ins 


The Ceileote Co. 
Apex Fiberglass Products Co. 
The Goodyear Tire & Rubber Co. 


A. O. Smith Corporation 

Chemical & Power Products 

Johns-Manville Corp. 

Phillips Petroleum Company 

Connecticut Hardrubber Co. 

Colt’s Plastics Co. 

Shellmar-Betner, Div. Continental 
Can Co. 

Copolymer Rubber & Chemical Corp. 

The Ceilcote Company 


The Polymer Co. 


Canadian Industries Limited 
Colton Chemical Co. 
Resolite Corp. 

Pittsburgh Plate Glass Co. 
Rohm & Hass Company 
Allied Chemical Corporation 
Borg-Warner Corporation 


American Cyanamid Company 


Diamond Alkali Company 

Food Machinery and Chemical Corp. 
IX. I. duPont de Nemours & Co., Ine. 
Dow Chemical Company 

Devoe & Reynolds 

Diamond Alkali Company 


Dow Chemical Company 
Firestone Tire & Rubber Co. 
The General Tire & Rubber Co. 
The Duriron Co. 
Johns-Manville Company 
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TRADE NAMES, 


Trade name 


COMPOSITION AND MANUFACTURERS OF SOME PLASTICS 


(Continued) 





Jomposition 





Manufacturer 





Durez 


Dylan 
Dylene 
Dylite 
Dyphene 
Ebolene 
Enjay Butyl 


Enjay Buty] latex 


Epikote 
Epiphen 
Epi-Rez 
Epi-Tex 
Epolene 


Epoxical 
Epon 
Escon 


Estane 
Ethafoam 
eXtren 200 
Fibercast 


Fibestos 
Fire-Snuf 
Flakoline 
Flamenol 
Flovie 
Fluorogreen 


Fluororay 
Formica 
Formvar 
Forticel 


Fortiflex-A 
Fortiflex-B 
Fortiflex-C 
Fortiflex-D 
Fosta-Tuf-Flex 
FR-N 


FR-S 
Frostwhite 
Furnane 
Gabrite 

Gaco 

GE Methylon 
Gelva 


Gelvatol 











Phenolic resins 


Polyethylene 

Polystyrene 

Expandable polystyrene 
Phenol-formaldehyde resins 
Fluorocarbons 

Butylrubber 


Butylrubber in aqueous solution 


Epoxy resins 

Epoxide resins 

Epoxy resins 

Epoxy ester resins 

Low molecular weight polyethylene 
resins 

Epoxies 

Epoxy resins 

Polypropylene resins 


Polyurethane elastomers 
Polyethlene, low density 
Polyesters 

Epoxies, polyesters 


Cellulose acetate 

Polyesters 

Polyesters 

Polyvinyl! chlorides 

Polyvinyl! chlorides 

Teflon with glass and ceramic fibers, 
fluorocarbons 

Fluorocarbons 

Melamines 

Polyvinyl! formal resins 

Cellulose propionate sheet films, mold- 
ing powders 

Linear polyolefines 

Linear copolymers 

Medium density polyethylenes 

Low-density polyethylenes 

Polystyrene, high impact 

Nitrile rubber 


Butadiene-styrene rubber 


Polystyrene, medium impact 
Furanes 

Urea-formaldehyde 

Epoxies 


Phenolics 
Polyviny] acetate resins 


‘ a copolymers 
Polyvinyl] alcohol resins 








Durez Plastic Division, Hooker 
Chemical Corporation 
; es ; 
Koppers Company, Inc. 


ae “e ae 
The Sherwin-Williams Co. 
Chicago Gasket Co. 
Enjay Chemical Company, Div. 
Humble Oil & Refining Co. 
Enjay Chemical Company, Div. 
Humble Oil & Refining Co. 
The Shell Chemical Company 
The Borden Chemical Company 
Jones-Dabney Company 


“é ce as 


Eastman Kodak Company 


United States Gypsum Co. 

The Shell Chemical Company 

Enjay Chemical Co., Div. Humble 
Oil & Refining Company 

B. F. Goodrich Chemical Company 

The Dow Chemical Company 
Universal Molded Fiberglass Co. 
Fibercast, Div. of Youngstown Sheet 
& Tube Co. 

Monsanto Chemical Co. 

Resolite Corp. 

The Ceilcote Co. 

General Electric Company 

Canadian Industries, Limited 

John L. Dore Co. 


Raybestos-Manhattan, Inc. 
Formica Corp. 

Shawinigan Resins Corp. 
Celanese Polymer Co. 


Celanese Polymer Company 


as “ec ce 
cc ie ag 
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Foster-Grant, Inc. 

The Firestone Tire & Rubber Co., 
Firestone Plastics Company 

The Firestone Tire & Rubber Co., 
Firestone Plastics Company 

Sheffield Plastics, Inc., 

Atlas Mineral Products Co. 

Chemore Corporation 

Gates [engineering Division, Glidden 
Company 

General Electric Company, Chemical 
Materials Dept. 

Shawinigan Resins Corp. 


ia c a3 
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TRADE NAMES, COMPOSITION AND MANUFACTURERS OF SOME PLASTICS 
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Trade name 


Composition 





Genco 


Gen Epoxy 
jenetron 


Gen-Flo 

Genthanes 

Geon 
yering 


Ger-Pak 
Glykon 
GP excel 


Grace 
Grex 


Halon 
Haveg 
Haysite 
Hercose AP 
Herculoid 
Hetrofoam 


Hetron 


Hi-flexible 
Hycar 


Hystran 


Iporea 
Isothane 
J-M ABS 
J-M PVC 
Kaylite 
Kayrex 
Kel-F 


Koroseal 
Kralac A-EP 
Kralac Latex 
Kralastic 
Kynar 

La Favorite 
Laminac 
Lemac 


Lexan 


Lucite 
Lustran 





Acrylics, ABS polymers 

Polyethylenes, copolymers 

Ipoxy resins for adhesives, coatings, etc. 
Fluorinated hydrocarbons, monomers 
and polymers 

Styrene-butadiene latex 

Urethane elastomers; prepolymers 
Polyviny] chlorides 

Acrylics, ABS polymers, nylons, poly- 
ethylenes, polypropylenes polyvinyl 
chlorides, copolymers 

Polyethylene film 

Polyester resins 

Polyviny! chlorides 


Polystyrenes 


High density polyethylenes, polypropyl- 
enes 

Fluorohalocarbon resins 

Phenolic resins, furanes 

Reinforced polyester 

Cellulose acetate-propionate 

Cellulose nitrate 

Polyurethane fire-retardant rigid foam 


Fire retardant polyester resin 


Polyethylenes 
Butadiene-styrene, butadiene- 

acronitriles, acrylate emulsions 
Kpoxies, polyesters 


Urea resin and foam 

Urethane elastomers 

ABS polymers 

Polyvinyl chlorides 

Polyvinyl chlorides 

Polyvinyl chlorides 

Chlorotrifluoroethylene, molding resins 
and dispersions 

Polyvinyl chlorides 


High styrene resins 
Styrene-butadiene copolymers 
ABS Polymers, copolymers 
Polyvinyldene fluoride 
Polyvinyl chlorides 

Polyester resins 

Polyvinyl acetate 


Polycarbonate resin 


Acrylic resin 
ABS polymers 





Manufacturer 





General Plastics Corp. 


General Mills, Inc. 

Allied Chemical Corp., General 
Chemical Div. 

General Tire & Rubber Co. 


“ “ “c “ec 


B. F. Goodrich Chemical Co. 
Gering Plastics Company 


Gering Plastics Company 

The General Tire & Rubber Co. 

Glamorgan Plastics, Div. of 
Glamorgan Pipe & Foundry Co. 

W. R. Grace & Company, Polymer 
Chemical Division 

W. R. Grace & Company, Polymer 
Chemical Division 

Allied Chemical Corp. 

Haveg Industries, Inc. 

Haysite Corp. 

Hercules Powder Company 


oe ‘ ce 


Hooker Chemical Corp., Durez 
Plastics Div. 

Hooker Chemical Corp., Durez 
Plasties Div. 

Triangle Conduit & Cable Co. 

B. F. Goodrich Chemical Co. 


Lamtex Industries of Koppers 
Co. 

Badische Aniline & Soda Fabrik 

Carborundum Company 

Johns-Manville Company 


Kaykor Products Corp. 


Minnesota Mining & Manufacturing 
Co. 

B. F. Goodrich Industrial Products 
Co. 

United States Rubber Co., 
Naugatuck Chemical] Div. 

United States Rubber Co., 
Naugatuck Chemical Div. 

United States Rubber Co., 
Naugatuck Chemical Div. 

Pennsalt Chemical Corp. 

La Favorita Rubber Mfg. Co. 

American Cyanamid Company 

Borden Chemical Company 

General Electric Company, Chemical 
Materials Dept: 

I. I. duPont de Nemours & Co. 
Monsanto Chemical Company 


Ce eS ee ee ee 
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Composition 


Manufacturer 





Lustrex 

Lytron RJ-100 
Madurit 
Maplen 
Maraglas 
Marawood 
Marbon 8000 


Marco 
Marlex 


Marvinol 


Melantine 
Melmac 
Melopas 
Meltiplast 101 
Meltiplast 301 
Meltiplast 501 
Merlon 
Methacrol 
Micarta 
Microthene 
Monsanto 
MR Resin 
Multrathane 
Napcofoam 
Natsyn 
Naugatex 2700 series 


Neville 
Niacet 
Nopcofoam 
Novodur 
Nu-Klad 
Nypene 
Opalon 
Palmetto 
Paracon 
Paracril 





Paradene 
Paraplex 


Pentacite 
Permelite 
Petrothene 
Pfaudlon 201 
Pfaudlon 301 
Philprene 
Piccoflex 


Piccolastic 
Plaskon 


Pleogen 
Plexiglas 





Styrene molding and extrusion resins 
Styrene molding and extrusion resins 
Melamine resins for plastic industry 
Polypropylenes 

Crystal clear epoxy resin 

Carvable epoxy resin 

High styrene resins 


Polyester resins 

Polyethylenes, polypropylenes, copoly- 
mers 

Vinyl chloride resins and compounds 


Melamine resins 
Melamine resins 
Polyamide formaldehyde 
Polyethylenes 
Polyethylenes 
Chlorinated polyesters 
Polycarbonate resins 
Acrylic emulsions 
Melamines, phenolics, polyesters 
Polyethylenes 
Polyethylene resins 
Polyester resins 
Urethane elastomers 





Polyurethane, flexible 
Polyisoprene 
Butadiene-styrene latices 


Coumarone-indene resins 

Vinyl acetate, vinyl chloride 
Polyurethane plastics (flexible) 

ABS copolymers 

Epoxies 

Polystyrene resins 

Vinyl! chloride resins and compounds 
Fluorocarbons 

Polyester rubber 

Nitrile rubber 





Coumarone-indene resins 

Polyester resins, acrylic modified poly- 
ester resin 

Pentaerythritol resins 

Melamines 

Polyethylene resin, polypropylene resin 

Epoxies 

Chlorinated polyethers 

Butadiene-styrene rubber 

Styrene copolymer resins 


Styrene polymer resins 
Nylons, melamines, phenolics polyesters 


Polyester resins 
Acrylics 





Monsanto Chemical Company 
“é ce (¢ 
Casella Farbwerke Mainkur, A.G. 
Chemore Corporation 
The Marblette Corporation 
ce iz c¢ 
Borg-Warner Corporation, Marbon 
Chemical Division 
Celanese Corp. of America 
Phillips Petroleum Company 


United States Rubber Company, 
Naugatuck Chemical Division 
Ciba Limited 
American Cyanamid Company 
Ciba Limited 
International Protected Metals 
cc ina “ec 


(as a3 


Mobay Chemical Co. 
E. I. duPont de Nemours & Co., Inc. 
Westinghouse Electric Co. 

U.S. Industrial Chemicals Co. 
Monsanto Chemical Company 

Celanese Corporation of America 
Mobay Chemical Company 

Nopco Chemical Company 

The Goodyear Tire & Rubber Co. 
United States Rubber Co., Nauga- 
tuck Chemical Division 

Neville Chemical Company 

Union Carbide Corp. 

Nopco Chemical Co., Plastics Div. 

Farbenfabriken Bayer, A.G. 

Amercoat Corporation 

Neville Chemical Company 

Monsanto Chemical Co. 

Greene, Tweed & Co. 

Bell Telephone Laboratories 

United States Rubber Co., Nauga- 
tuck Chemical Div. 

Neville Chemical Company 


(a 


Rohm & Haas Company 


Reichold Chemicals, Inc. 
Melamine Plastics, Inc. 
U. S. Industrial Chemicals Co. 
Pfaudler Co. 
“ec “c 
Phillips Petroleum Co. 
Pennsylvania Industrial Chemical 
Corp. 
Pennsylvania Industrial Chemical 
Corp. 
Allied Chemical Corp. 
American Petrochemical Corp. 


Rohm & Haas Company 





C-723 


TRADE NAMES, COMPOSITION AND MANUFACTURERS OF SOME PLASTICS 


(Continued) 


ee ee eee eee eee 


Trade name 


Composition 


Manufacturer 





Plio flex 
Pliofoam 
Pliolite 
Plio-Tuf series 
Pliovic 
Plyophen 
Poly-Eth 
Polylite 
Polypenco 


Red Thread 
Resimene 
Resinox 
Rezklad 


Rhonite 
Rock Island 
Root-Pruf 
Roylar 


RX 

Ryercite 

Ryertex 
Ryertex-Omicron 
S-4 

Saran 


Sauercisen 
Seilon ETH 
PRO 
PVG, 
S583 
are Wi: 
Semi-rigid 
Silastic 
Solprene 
S-polymers 
Stauffer 


Stylplast 

Styrex 

Super Becamine 
Super Dylan 
Supreme 

Sylkyd 

Sylplast 


Synthane 
T/Na-100 
Teflon 


Tempron 
Temp-R-Tape 
Tenite 





Polyviny] chlorides 

Expanded urea resins 
Styrene-butadiene resins 
Modified styrene resins 
Polyvinyl] chlorides 
Phenol-formaldehyde resins 
Polyethylene resins 

Polyester resins 

Acrylics, chlorinated polyethers, 


fluorocarbons, nylons, polycarbonates, 


Epoxies, glassfiber filled 

Urea and melamine resins 
Phenolic resins and compounds 
Epoxies 


Urea resins 
Epoxies 
Butadiene-styrene 
Polyurethanes. 


Epoxies, fluorocarbons, phenolics 
Phenolics 

Phenolics 

Polyvinyl! chlorides 

Natural latex, liquid 
Polyvinylidene chloride, vinylidene 
chloride copolymers 

Furanes 

Polyethylenes 

Polypropylenes 

Polyvinyl! chlorides 

ABS polymers 

Urethane polymers 

ABS polymers 

Silicon rubber 

Fluoro elastomers 

Butadiene-styrene copolymers 

ABS polymers, polyethylenes, poly- 
pylenes, polyviny! chlorides 

Urea-formaldehyde compounds 

Styrene-acrylonitrile copolymer 

Melamine-formaldehyde resins 
Polyethylene 

Polyethylenes 

Silicon alkyd resins 

Urea formaldehyde 


Ivpoxies, melamines, phenolics, silicones 


Polyvinylfluorides 

Fluorocarbons, tetrafluoroethylene 
(TF) fluorinated ethylpropylene 
resins (FEP) 

Polybutadienes 

Fluorocarbons 

Cellulose acetate, cellulose-acetate- 


polyethylene, polypropylenes, urethane 


elastomers, copolymers 





The Goodyear Tire & Rubber Co. 
‘ “e 


ce ¢ “e “ce 


Reichhold Chemicals, Inc. 
Spencer Chemical Co. 
Reichhold Chemicals, Inc. 
Polymer Corp. 


A. O. Smith Corp. 

Monsanto Chemical Co. 

Atlas Mineral Products, Div. Electric 
Storage Battery Co. 

Rohm & Hass Company 

Rock Island Fiberglass Pipe Co. 
Triangle Conduit & Cable Cb. 
United States Rubber Co., Nauga- 
tuck Chemical Division 

Rogers Corp. 

Joseph T. Ryerson & Son, Inc. 


cc “c cc cc 


“é ce a 


Firestone Tire & Rubber Co. 
Saran Lined Pipe Co. 


Sauereisen Cement Co. 
Seiberling Rubber Co. 


“ an ‘ 


Triangle Conduit & Cable Co. 

The Dow Chemical Company 
Phillips Petroleum Company 

Esso Laboratories 

Stauffer Chemical Company, Molded 
Products Div. 

American Viscose Corporation 

The Dow Chemical Company 
Reichhold Chemicals, Inc. 

Koppers Company, Inc. 

Johns-Manville Company 

The Dow Chemical Co. 

Food Machinery and Chemical Corp., 
Organic Chemicals Div. 

Synthane Corporation 

The Ruberoid Company 

ki. I. duPont de Nemours & Co. Inc. 


Ace Molded Products Co. 
Connecticut Hardrubber Co. 
Iastman Chemical Products, Inc. 
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Composition 


Manufacturer 





Tetran 
Texin 


Thermo-Seal 


Thioment 
Trans-4 


TPC 
ttP 


Tynil 


Ultrapas 
Ultrathene 
Ultron 
Unox 
Upalon 
Vibrathane 


Vibrin 


Vinelle 
Vipla 


Vitalie 


Vitel 


Viton 
Vitroplast 
Vygen 
Vyron 
xe2 2B 
Yardley 


Zerlon 





Fluoroecarbons 
Urethane elastomers 
Polyethylenes, polypropylenes 


Polyisoprenes 
Rubberlike materials 


Polyvinyl chlorides 

ABS polymers, chlorinated polyesters, 
fluorocarbons, polyvinylchlorides 

Styrene-acrylonitrile, copolymer mold- 
ing resins 

Melamine resins 

Ithylene vinyl! acetate 

Polyvinyl chlorides 

Epoxides 

Polyvinyl chlorides 

Urethane elastomers 


Polyester resins 


Vinyl compounds 

Polyvinyl chloride, vinyl acetate, co- 
polymers 

Chlorosulfonated polyethylenes, poly- 
butadienes, polyisoprenes, ethylpro- 
pylenes, urethane elastomers 
Polyesters 


Synthetic rubbers 

Polyester cement 

Polyviny]! chloride resins 

Polyvinyl! chlorides 

Natural latex 

ABS polymers, polyethylenes, poly- 
vinyl chlorides 

Methyl methacrylate styrene resins 


C-725 


Pennsalt Chemicals Corp. 
Mobay Chemical Company 

Cabot Piping Systems, Plastics 
Division 

Atlas Mineral Products Co. 
Phillips Petroleum Company, 
Bartlesville, Okla. 

Thermoplastics Corp. 

Cabot Piping Systems, Plastics 
Division 

The Dow Chemical Company 


Dynamite A.G. 

U.S. Industrial Chemicals Co. 

Monsanto Chemical Company 

Union Carbide Corporation 

Monsanto Chemical Company 

United States Rubber Co., Nauga- 

tuck Chemical Div. 

United States Rubber Co., Nauga- 
tuck Chemical Div. 

The General Tire & Rubber Co. 

Chemore Corp. 





Continental Rubber Works 


Goodyear Chemical, Div., The Good- 
year Tire & Rubber Co. 

I. I. duPont de Nemours & Co., Inc. 

Atlas Mineral Products Div. 

The General Tire & Rubber Co. 

Monsanto Chemical Co. 

The Firestone Tire & Rubber Co. 

Celanese Plastics Co. 


The Dow Chemical Co. 





Properties of Commercial Plastics 


Of the many plastics commercially available in each chemical class only one or a very 
few individuals have been selected for this table as typical of the class. In some cases the 
range of properties has been expanded to include several grades or types. It is impractical 
to include a comprehensive list of materials or known properties of these materials in a 
table of convenient size. Properties vary widely with amount and kind of modifier such as 
filler and plasticizer. Within any type of thermoplastic resins molecular weight is an im- 
portant variable. This property is controlled to afford the best physical properties avail- 
able consistent with economical processing properties. 

The information shown refers in all cases, except for ‘Forms available” and “Fabrica- 
tion,” to material in the fabricated form, which in the case of thermosetting materials 
means commercially cured. Physical and electrical properties will vary, to a greater or less 
degree with different materials, with humidity conditioning environment and with orienta- 
tion. Strength values are quoted on the basis of short time tests at normal room tempera- 
ture and are not suitable for engineering design purposes for load bearing applications. 
Maximum continuous service temperature refers to unloaded structures. The user of this 
table is referred to the specifications and test procedures of the American Society for Testing 
Materials. 
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C-736 


AZEOTROPES 


The following two tables contain data for some binary and ternary systems which exhibit constant 


boiling points. The boiling points of the compounds in the systems as well as those of the azeotropes 


are given. 


BINARY SYSTEM 
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AZEOTROPES (Continued) 
BINARY SYSTEM (Continued) 
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HEAT OF FORMATION OF INORGANIC OXIDES 


The AH, values are given in gram calories per mole. The a, b, and J values listed here make it possible 
for one to calculate the AF and AS values by use of the following equations: 


AF, = AH. + 2.303aT log T +b X 10-372 +c X10°T + IT 
AS: —a — 2.303a log 7 — 2b X 10°37 + c¢ X 10°72 —TI 


Ref: Bulletin 542, U. S. Bureau of Mines, 1954. 


Coefficients in Free-Energy Equations 






































Reaction and temperature range of validity AHo 2.3034 b c PA 
2 Ac(c) + 3/2 O2(g) = AczO;(c).........(298.16°-1,000° K.)| —446,090/-16.12] ...... | ..... +109.89 
2 Al(c) + 1/2 O2() = AlzO(g)..-....... (298.16°-931.7° K.) =3 1,660) 4204507 3. gees Wh ord —72.74 
2 Al(l) + 1/2 O2(g) = Al2O(g).......... (931.7°-2,000° K > 38. GV OLME LG. Sieh dole oe ee —51.53 
ALG) Ati OO, = cAlOG) see (298.16°-931.7° K.)) .ck10,740ludSav6l a 45. hale — 37.61 
A) i 25O3\(G)e=TAlO(G).. eee (931.7°—2,000° K.) 851 O) ADAGE) cence... lb eeecee ae —34.85 
2 ae 3/2 O2(g) = AlzO3 (corun- (298.16°-931.7° K.)} —404,080) —15.68) +2.18 |+3.935)+123.64 
um). 
2 Paes 3/2 O2(g) = AlzO; (corun- (931.7°-2,000° K.) —407,950) —6.19} —.78 |+3.935)+102.37 
um). 
2 Am(c) + 3/2 Ox(g) = Am20;(c)....... (298.16°-1,000° K.)| —422,090/-16.12| ...... | ..... +107.89 
Ami(c) + O2(g) = AmO2z(c)............. (298.16°-1,000° K.)| —240,600} —4.61| ......] ..... +55.91 
2 Sb(c) + 3/2 O2(g) = Sb2Os (cubie)..... (298.16°-842° K.) —169,450) +6.12) —6.01 | —.30 | +52.21 
2 one O2(g) = Sb20; (ortho- (298.16°-903° K.) —168,060) +6.12) —6.01 | —.30} +50.56 
TROMOIC ). 
2 se le O2(g) = Sb20s (ortho- (903°-928° K.) —175,370|/+15.29} —7.75 | —.30 | +33.12 
ThOMOIC), 
2 Sb(l) + 3/2 Oo(g) = Sb20s(/).......... (928°-1,698° K.) —173,940) —32.84, +.75 | —.30 |+166.52 
2 Sb(l) + 3/2 O2(g) = 1/2 SbiOs(g)..... (1,698°-1,713° K.) | —132,760/+10.91| +.75 | — 30 +96 
2 Sb(g) + 3/2 Oo(g) = 1/2 SbsOs(g).... . (1,713°-2,000° K.) | —234760| —.74| +.75| —.30| +98 17 
2 Sb(c) + 2 Ox(g) = Sb.Oi(c)...:......- (298.16°-903° K.) | —208,310/ +6.31| —5.36 | —.40| +73.02 
2Sb(l) + 2 O29) = Sbi0,(0)...-0.-.-.. (903°-1,500° K.) —215,610| +15.47| =7.10 | —.40 | +55.61 
6 Sb(c) + 13/2 O2(g) = SbeOis(c)....... (298.16°-903° K.) | —649,160|+38.46]-25.13 |—1.30 |4+192.54 
6 Sb(c) + 13/2 O2(g) = SbeOis(c)....... (903°-1,500° K.) —691,370| +14. 13] —30.35 |—1.30 |4+315.93 
2 Sb(c) + 5/2 O2(g) = Sb2Os(c)......... (298.16°-903° K.) | —226,060|+37.12|-22.66 | —.50| +18 61 
2 Sb(l) + 5/2 O2(g) = Sb2Os(c)......... (903°-1,500° K.) — 240,130, +29.01/—24.40 | —.50 | +59.74 
2 As(c) Eve O2(g) = As2Os (ortho- (298.16°-542° K.) | —154,870|+29.54|—21.33 | —.30| —8.83 
TROMOIC). 
2 As(o) - 3/2 O2(g) = As2Os (mono- — (298.16°-586° K.) | —150,760|+29.54/—21.33 | —.30 | —16.95 
clinic). 
2 As(c) + 3/2 O2(g) = As:0,(l)......... (542°-730.3° K.) —156,260| —43.29] +2.97 | —.30 |+180.95 
2 As(c) + 3/2 O2(g) = 1/2 AssOc(g)..... (730.3°-883° K.) —135,930) +.46) +2.97 | —.30 |] +26.88 
1/2 Ass(g) + 3/2 Oo(g) = 1/2 AssOc(g) . . (883°-2,000° K.) —154,450) —2.90| +.75 | —.30 | +59.71 
2 As(c) + 2 Or) = As20,(c)... 22.0150 (298.16°-883° K.) | —173,690|/+21.52/-13.42 | —.40 | +34.38 
1/2 Asa(g) +2 O2(g) = AssO,(c)........ (883°-1,500° K.) — 192,210] +18.15/—15.64 | —.40 | +67.22 
2 As(c) + 5/2 Oo(g) = AseOs(c)......... (298.16°-883° K.) —217,080/+12.32) —4.65 | —.50 | +80.50 
1/2 Ass(g) + 5/2 Oo(g) = As2O;(c)...... (883°-2,000° K.) — 235,600) +8.96} —6.87 | —.50 |+113.33 
Ba (a) ol 2)O3(¢@) =sBaO (Cee eae ee (298.16°-648° K.) —134,590;) —7.60) +.87 |] +.42 | +45.76 
Ba (8) eeel/2°O> (9) Ba Oe) ata eumichers (648°-977° K.) —134,140) —3.34, —.56] +.42 | +34.01 
Ba(l) + 1/2 Ox(g) = BaO(c)............ (977°-1,911° K.) —135,900/ —2.19| —.56| +.42 | 432.37 
Ba(g) + 1/2 Ox(g) = BaO(c)............(1,911°-2,000° K.) | —176,400/ —8.01) —0.56 |+0.42 | +72.66 
Ba(a) + O2(g) = BaOo(e).............. (298.16°-648° K.) —154,830)—11.05) +.87 | +.42 | +74.48 
Ba(8) + O2(g) = BaOo(c)...............(648°-977° K.) —154,380) —6.79) —.56 | +.42 | +62.73 
Ba(l) + Oo(g) = BaQo(c)...............(977°-1,500° K.) —156,140| —5.64, —.56] +.42 | +61.09 
Be(c) + 1/2 O2(g) = BeO(c).. .....(298.16°-1,556° K.)| —144,220] —1.91| —.46 |+1.24 | +30.64 
Be(1) + 1/2 Ox(g) = BeO(c)............ (1,556°-2,000° K.) | —144,300] +6.06] —1.75 |41.485| -+-7.25 
Bi(c) + 1/2 O2(g) = BiO(c)............ . (298.16°-544° K.) =50,450| 4,60... "i ee +35.51 
Bi(l) + 1/2 O2(g) = BiO(c).............(544°-1,600° K.) SIV 8Y PAO) freee: Sah oi i | semen he ain |e nae +40.05 
2 Bi(c) + 3/2 O2(g) = BixOs(c).......... (298.16°-544° K.) | —139,000|-11.56/ +2.15 | —.30| +96.52 
2 Bi(l) + 3/2 Oo(g) = BisOs(c)......... .(544°-1,090° K.) 149.970) 2.80) —3105 | —.S0] “eyo ks 
2 Bi(l) + 3/2 O2(g) = Bi.Os(1)..........(1,090°-1,600° K.) | —147,350/-32.84, +.75 | —.30 |+174.59 
2 B(c) + 3/2 O2(9) = B,O(c) ...........(298.16°-728° K.) —304,690)+11.72| —7.55 | +.355| +34.25 
2 Bic) + 3/2 Oo(g) = B2O;(gl)......... . (298.16°-723° K.) — 298,670) +26.57|/-—15.90 | —.30 | —10.40 
2 Ble) + 3/2 O2(g) = B2O;(1)...........(723°-2,000° K.) —308,100) —38.41) +5.15 | —.30 |+173.24 
Cdi(c) +: 1/2303) = Cd Oe) ein, oes sen (298.16°-594° K.) — 62,330) —2.05) +.71 | —.10 | 429.17 
Cd(l) + 1/2 O2(g) = CdO(c) ........-- . .(594°-1,038° K.) — 63,240) 4-92.07), —.76|.=.10 | 4:30. 14 
Cd(g) + 1/2 Or) = CdO(e).. 2.00.5 6. (1,038°-2,000° K.) | —89,320| —2.831 <.76 | —.10 | +60.05 
Ca(a) + 1/2 Ox(g) = CAO(G) fei tee take (298.16°-673° K.) — 151,850) —6.56; +1.46 | +.68 | +43.93 
Ca(8) + 1/2 O2(g) = CaO(c)............ (673°-1,124° K.) —151,730) —4.14, +.41 |] +.68 | +37.63 
Ca(l) + 1/2 O2(g) = CaO(c)............ (1,124°-1,760° K.) | —153,480| —1.36| —.29| +.68| +31.49 
Ca(g) + 1/2 Os(g) = CaO(c).....2..... (1,760°=2,000° K.) | —194,670| —7.18| —.29| +.68| +73 84 
Ca(a) + Os(g) = Ca0,(c).............. (298.16°-500° K.) | —158,230|—12.32| +1.46 | +168 | +78 98 
C(graphite) + 1/2 O2x(g) = CO(g)........ (298.16°-2,000° K.) —25,400) +2.05) +.27 |—1.095| —28.79 
a ee 
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Reaction and temperature range of validity AHo 2.308a b if 
C(graphite) + O2(g) = CO2(g)...........(298.16°-2,000° K.)} —93,690| +1.63) —.07| —.23 | —5.64 
2 Ce(c) + 3/2 O2(g) = Ce2Os(c) . ©(298.16°-1,048° K.)) —435,600) —4.60) ...... | .4.:. +92 .84 
2 Ce(l) + 3/2 O2(g) = Ce2Os(c)........ (1,048°-1,900° K.) | —440,400] —4.60] ...... | ..... +97 42 
Ce(e) + Oa(g) = CeOa(e)..... 2.00 00s- (298.16°-1,048° K.)| —245,490/ —6.42} +2.34 | —.20 | +67.79 
Ce(l) + Os(g) = CeOx(c)...........05- (1,048°-2,000° K.) | —247,930) +.711 —.66 | —.20 | +51.73 
2 Cs(c) + 1/2 O2(g) = Cs20(c) . ..(298.16°-301.5°K.) Sy OOOO. caetnn Ay chau Reve .. | +36.60 
2 Cs(l) + 1/2 O2(g) = Cs20(c) . .(301.5°-763° K.) eT OOOO! UV Me atl ciaed ba Veta +39 92 
2 Cs(l) + 1/2 O2(g) = Cs20(l)......... (763°-963° K.) = 7B ATO) 0 OW citadel s cleas +64. 47 
2 Cs(g) + 1/2 O2(g) = Cs20(l) .. (963°-1,500° K.) =113,790) —23 08) cone |e Gees +145.60 
2 Cs(c) + O2(g) = Cs202(c)... . .(298.16°-301.5° K.)| —96,500} —2.30) ...... | ..... +62.30 
2 Call) + Ox(g) = CssOa(e)... 0... 6.08. (301.5°-870° K.) aay 1,0) eee aks) | rr +72 .34 
2 Ca(l) + Os(g) = Cs2Oa(l)... 0c... ens. (870°-963° K.) —96,060|—18.42) ...... | ..... +110.94 
2 Cag) + Os(g) = CasOs@) is. 00. canes (963°-1,500° K.) —134,000) —31.08) 0 uni. | sews +188.11 
2 Cs(c) + 3/2 Ox(g) = Cs2O0s(c)........ (298.16°-301.5° K.)| —112,690) 11.51) ...... | ....3 +110.10 
2 Cs(l) + 3/2 O2(g) = Cs2Os(c)........ (301.5°-775° K.) e135 :840}— 12. GO) eas crest, Guatek +116.77 
2 Cs(l) + 3/2 O2(g) = Cs203(l)........ (775°-963° K.) = 110,740) —26.48) tina sews +152.70 
2 Cs(g) + 3/2 Oo(g) = Cs20s(l)........ (963°-1,500° K.) = 148.630] —S9.14) cist oc: | ae tee +229 87 
Ca(e), 4 Os(g) = CaOs(o) ice. 6. iases (298.16°-301.6° Ki.) .—63,590| —10c BI) ian... | wees +72.29 
Ca(l) + O2(g) = CsOz(c).. 60s. e eee (301.5°-705° K.) =64,240| —19:.66) <.he.. | wonis +77 .30 
Cad) + Ove) = CaO... oc. ees. nes (705°-963° K.) = 015010) = 18.40) by Petccsn Wi hee +90.20 
Cs(@)) = ONG) c= C80) e. can see nee (963°-1,500° K.) —80,500) —24.18} ...... | ...5. +126.83 
Clo(g) + 1/2 Oo(g) = ClO(g).......... (298.16°-2,000° K.)} +17,770| —.71]/ —.12| +.49 | +16.81 
1/2 Cle(g) + 1/2 O2(g) = ClO(g)....... (208, 1671-000" K.)} .-#33/000) os 1 aan on desea — .24 
1/2 Cle(g) + O2(g) = ClOo(g).......... (298:16°-2,000° K.)| ¥-24,150| —.76| — . 105) —.665) +-19.08 
1/2 Cle(g) + 3/2 O2(g) = ClOs(g)...... (298.16°-500° K.) +37,740) +5.76) ...... | ..:.. +21.42 
Clg) + 7/2 Osfg) = ClsOr(g)..  .  c as (298.16°-500° K.) +65,040)+12.66} ...... | ..... +78.01 
2 Cr(c) + 3/2 O2(g) = Cr2Os(8)........ (298.16°-1,823° K.)} —274,670|—14.07; +2.01 | +.69 |+105.65 
2 Cr(l) + 3/2 Ox(g) = Cr203(8)........ (1,823°-2,000° K.) | —278,030| +2.33| —.35 |+1.57 | +58.29 
torte), + -Os(g) = CrOale)cca 0. ss. ee (298.16°=1,000°.K:)|) «= 142,500) . oo. 0 ) aut ece | tees +42.00 
Cr(c) + 3/2 O2(g) = CrOs(c)........... (298.16°-471° K.) =3141,590| =~ 13 S21: sna be oueee +103 .90 
Cr(c) + 3/2 Os(g) = CrO;(l).......;3... (471°-600° K.) —141,580)—32).24| ...... |ic.-k. 4+153.14 
Co(a, 8) + 1/2 O2(g) = CoO(c)........ (298.16°-1,400° K.)| —56,910) +.69) ......]..... +16.03 
Co(y) + 1/2 O2(g) = CoO(c).........- (1,400°-1,763° K.) = 58, 160) Lele. oc .< fl) 2b hen +22 71 
Co) + 17/2 O2(g) = CoO(e)....:...7%.-- (1,763°-2,000° K.) = 65,680) =, 291.0 cna Ven keat +43 43 
3 Co(a, B, vy) + 2 Oo2(g) = CosOx(c)...... (298.16°-1,500° K.)| —207,300} —2.30} ......] ..... +90. 56 
2 Cu(c) + 1/2 O2(g) = CusO(c)........ (298.16°-1,357° K.)| —40,550| —1.15) —1.10 | —.10 | +21.92 
2 Cu(l) + 1/2 O2(g) = Cu2O(c)....... (1,307 °-=1,502° 4.) —43,880| +8.47| —2.60| —.10| -—3.72 
2 Cu(l) + 1/2 O2(g) = Cu2O(l)......... (1,502°-2,000° K.) —37,710)-—12.48] +.25 | —.10] +54.44 
Cu(c) + 1/2 O2(g) = CuO(c).......... (298.16°-1,357° K.)| —37,740| —.64| —1.40] —.10 | +24.87 
Cu(l) + 1/2 O2(g) = CuO(c).......... (1,357°-1,720° K.) —39,410) +4.17] —2.15 | —.10 | +12.05 
Cu(l) + 1/2 O2(g) = CuO(l).......... (1,720°-2,000° K.) — 41,060) 11.35, +.25 | —.10 | +59.09 
F.(g) + 1/2 O2(9) = F20(g).........-. (298.16°-2,000° K.) +5,070) —.41| —.15| +.535) +16.04 
2 Ga(c) + 1/2 O2(g) = GazO(c)....... (298.16°-302.7° K.)| —81,110/+10.32) —5.75 | —.10| —3.66 
2 Ga(l) + 1/2 Oo(g) = Ga2O(c)........ (302.7°-1,000° K.) —83,360|+13.49| —5.75 | —.10] —4.08 
2 Ga(c) + 3/2 O2(g) = Ga2O;(c)...... (298.16°-302.7° K.)| —256,240/+14.64| —3.75 | —.30 | +32.23 
2 Ga(l) + 3/2 O2(g) = GazOs(c)....... (302.7°-2,000° K.) | —258,490\ 4-17.82) —3.75 | —.30 | +31.79 
Ge(c) + 1/2 Ox(g) = GeO(c) . . (298.16°-1,200° K.)| —60,900] +1.27| —1.49 | —.10 | 417.19 
Ge(c) + 1/2 O2(g) = GeO).......... (298.16°-1,200° K.)) —21,870) +6.72) —.075| —.10 | —41.25 
Ge(c). + Oz(g)) = GeOsgl) 5.45. ees (298.16°-1,200° K.)| —127,830| +4.28) —2.52 |—0.20 | +30.54 
2 Au(c) + 3/2 O2(g) = Au2O3(c)....... (298.16°-500° K.) == 2 160) 10 636s caret hee +95.14 
Hf(c) + O2(g) = HfO2(monoel.)........ (298.16°-2,000° K.)| —268,380) —9.74, —.28 |+1.54 | +78.16 
H.(g) + 1/2 O2(g) = H2O().......... (298.16°-373.16° K.)|_ —70,600,—18.26] +.64 | —.04 | +91.67 
Bio) 1/2-02(g), = BeO@). Aion cases (298.16°-2,000° K.)| —56,930) +6.75| —.64 | —.08 | —8.74 
D2(9) + 1/2 O.(g) = DOO?.4..53.. (29816 374.5° Ko = 72,960) = 18 TON wats cee HH pateleng +93 .59 
D.2(g) + 1/2 O2(g) = D2O(g).........-. (298.16°-2,000° K.)| --58,970| +5.50} —.75 | +.085) -—3.74 
1/2 H2(g) + 1/2 Oo(g) = OH()......-. (298.16°-2,000° K.)| +10,350) +.90) +.005| —.26 | —6.69 
Hgiis- Onto) = HaOd Dyin ti bee bess (298.16°-425° K.) = 47 140) —13 527 old |) cae +99 .39 
H.(g) + O2(g) = H202(g).... _ .(298.16°-1,500° K.)} —32,570| +4.77; —.96 | +.97 | +13.84 
2 In(c) + 3/2 O2(g) = In2O3(c)......... (298.16°-429.6° K.)| —220,410) +5.43) —.50]| —.30 | +59.49 
2 In(/) + 3/2 Oo(g) = In2Os(c) .. .(429.6°-2,000° K.) | —220,970,+13.22) —3.00 | —.30 | +41.36 
I2(c) + 5/2 Oo(g) = 1205(c) $0(298:16°=386:8° Ki) 42,040) 42.30) wo o.c5 [ts oak. +113.71 
TQ 5/2 O2(9) = DOs (Cire aos. eo (386.8°-456° K.) =a 400 4-1 Gs ON ve.) renner +81.70 
Is(g) + 5/2 O2(g) = LeOs(e)....2.. 220s (456°-500° K.) 258,020) 6.91) i otigi? bene +174.79 
reyes On(g) = TO) actincd cnn ake ue (298.16°-1,300° K.)| —39,480) +8.17| —6.39 | —.20 | +20.33 
0.947 Fe(a) + 1/2 O2(g) = Feo.o470(c). . . (298.16°-1,033° K.)| —65,320) 11.26, +2.61 |+0.44 | +48.60 
0.947 Fe(g) + 1/2 O2(g) = Feo.947O(c) . . . (1,033°-1,179° K.) — 62,380, +4.08) —.75 | +.235) +3.00 
0.947 Fe(y) + 1/2 O2(g) = Feo.9470(c).. . (1,179°-1,650° K.) —66,750, —8.04) +.67 | —.10] +42.28 
0.947 Fe(y) + 1/2 Oo(g) = Feo.o47O(l). . . (1,650°-1,674° K.) — 64,200 —18.72) +1.67 | —.10 | +73.45 
0.947 Fe(5) + 1/2 O2(g) = Feo.947O(l)....(1,674°-1,803° K.) —59,650| —6.84 +.25 | —.10] +34.81 
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Reaction and temperature range of 


validity 





0.947 Fe(l) + 1/2 O2(g) = Feo.os70(l).... 
3 Fe(a) + 2 O2(g) = FesO,4 (magnelite)... 
3) he(a)r-t- 2 O>(G) = "Be:01(8) scene oe 


3 Fe(8) + 2 Oo(g) = Fe;04(8).......... 
3) OGY) ae ONG) = EO eocnccoaace 
3 Fe(5) + 2 Oo(g) = Fez0,(6)........... 
3 Fe(Z) + 2. O2(g) = Fe;0,(8)........... 
3 Fe(l) + 2 Oo(g) = Fe;O,(1)........... 
2 Fe(a) + 3/2 O2(g) = Fe2O3 (hematite). . 
2 Fe(a) + 3/2 O2(g) = FeeO;(8)......... 
2 Fe(8) + 3/2 Oo(g) = Fe20,(8)......... 
2 Fe(8) + 3/2 Oo(g) = Fe2Os(y)......... 
2 Fe(y) + 3/2 Oo(g) = Fe2Os(y).......-. 
2 Fe(5) + 3/2 O2(g) = Fe2O;(y)......... 
2 La(c) + 3/2 Oo(g) = La2Osz(c)......... 
2 La(l) + 3/2 O2(g) = LazOz(c)......... 
Pb(c) + 1/2 O2(g) = PbO (red)......... 
Pb@)-/2105(9) = BbO (Ged) y-. 
Pb(c) +-1/2 O2(g) = PbO (yellow)....... 
Pb(J) + 1/2 O2(g) = PbO (yellow)....... 
Hose WAOAG) = HOW ada done a 
bie) 1 /2:Oa(g) = PbO). io oks we 
Ro) W210) (ga=sPbO@)re as el: 
DED (Ceo Ong)a— IebsOu(e)a eee 
SIO se 7) ONG) eo OMO)s wens aa on wre 
ig (C) et On (g)e se DOs(G)haes ste eee ee 
PDO) a= OG) = PbO), at hae ee 
2 Li(c) + 1/2 Oo(g) = LizO(c) 
2 Li(l) + 1/2 O2(g) = Li,O(c) 
2 Li(c) + Ox(g) = LizOo(c)...... 
Pandy SS OW = IGAOW Gy sad no so ance 
Mg(c) + 1/2 O2(g) = MgO (periclase)... 
Mg(l) + 1/2 O2(g) = MgO (periclase).. . 
Mg(g) + 1/2 O2(g) = MgO (periclase).. . 
Mg(c) + Oo(g) = MgOn(c).............. 
Mn(a@) + 1/2 O2(g) = MnO(c) 
Mmni(s) + 1/2'02(g) = (MnO)... 2.0 
Mn(y) + 1/2 Oo(g) = MnO(c).......... 
Mn(6) + 1/2 O2(g) = MnO(c).;........ 
Mn(Z)) + 1/2 O2() = MnO@)........... 
3 Mn(a) + 2 O2(g) = Mn;304(a) Pag vakeratser wb es 
3 Mn(8) + 2 Oo(g) = Mn;Ou(a)......... 
3 Mn(y) -+- 2 Oo(g) = Mn3O,4(a)......... 
3 Mn(é) +2 O2(g) =. n3O,4(a) Se cen 
3 Mn(é) + 2 Oa(g) = Mn;O0,4(8)......... 
ro. Mn(l) + 2 O2(g) — Mn30,4(8) wake aes 
2 Mn(a) + 3/2 O2(g) = Mn20;(c) 
2 Mn(8) + 3/2 Oo(g) = Mn2Oz(c)....... 
2 Mn(y) + 3/2 Oo(g) = Mn203(c)....... 
2 Mn(6) + 3/2 O2(g) = Mn2Os(c)....... 
2 Mn(l) + 3/2 O2(g) = Mn2O3(c)........ 
IM bay SOG — AY HOON ay sag nin man ce 
2 Hg(l) + 1/2 Oo(g) = Hg20(c) 
a He(g) 1/2 Org) = Hee)... eas 
He) 11/2) Or(g) = HgO (red)... teak 
Hg(g} + 1/2 O2(9) = HgO (red)......... 
o(c) + O2(g) = MoO,(c) Faby Peercgcete tei dno BAD 
Mo(c) + 8/2 O2(g) = MoOs(c)......... 
Mo(e)l == 3/2 Os("—= MoOs(re. . 0.408 


2 Nd(c) + 3/2 O2(g) 
Nd2O3; (hexagonal). 
2 Nd(l) + 3/2 O2(9) 
Nd2O; (hexagonal). 
INtoi(G)e=t=3 OF (9) =sIN DOs (C)ommastnaionernin 
IND (St On(g)h = NpOn(c)ingn.vcn oaenee: 


Nila) eb1/2 Oyig) ia MO. aw 
Ni(g) + 1/2 Oo(g) = NiO(c)..........0- 
NYY L/D Osta) Se NRO (CP Bots as 

a Nb20sC nai ees 


2 Nb(c) + 2 O2(g) 


(1,803°-2,000° K.) 
(298.16°-900° K.) 


-(900°-1,033° K.) 
_(1,033°-1,179° K.) 


(1,179°-1,674° K.) 
(1,674°-1,803° K.) 
(1,803°-1,874° K.) 


(1,874°-2,000° K.) 


(298.16°-950° K.) 
(950°-1,033° K.) 
(1,033°-1,050° K.) 


(298.16°-600.5° K.) 
(600.5°-1,000° K.) 
(298.16°-600.5° K.) 


K.) 


_. . (298.16°-452° K.) 
(452°-500° K.) 


(298.16°-923° K.) 
(923°-1,393° K.) 

(1,393°-2,000° K.) 
(298.16°-500° K.) 


. .(298.16°-1,000° K.) 


(1,000°-1,374° K.) 
(1,374°-1,410° K.) 
(1,410°-1,517° K.) 
(1,517°-2,000° K.) 
(298.16°-1,000° K.) 
(1,000°-1,374° K.) 
(1,374°-1,410° K.) 
(1,410°-1,445° K.) 
(1,445°-1,517° K.) 
(1,517°-1,800° K.) 


_ . (298.16°-1,000° K.) 


(1,000°-1,374° K.) 
(1,374°-1,410° K.) 
(1,410°-1,517° K.) 
(1,517°-1,700° K.) 
(298.16°-1,000° K.) 


_ , (298.16°-629.88° K.) 


(629,.88°-1,000° K.) 
(298. 16°-629,88° K.) 
(629.88°-1,500° K.) 
(298. 16°-2,000° K.) 


. (298.16°-1,068° K.) 


(1,068°-1,500° K.) 
(298.16°-1,113° K.) 


(1,113°-1,500° K.) 


(298.16°-913° K.) 
(913°-1,500° K.) 
(298.16°-633° K.) 
(633°-1,725° K.) 
(1,725°-2,000° K.) 
(298.16°—2,000° K.) 








AHo 2.3034 b (2 df 
—63,660| —7.48! i925 | 10-39 
—268,310| +5.87|/-12.45 | +.245| +73 
— 272,300) —54.27/+11.65 | +.245| +233 
—262,990] —5.71/ +1.00 | —.40 | +89 
— 276,990! —44.05| +5.50 | —.40 | +213 
—262,560| —6.40] +1.00| —.40| +91 
—275,280/ —8.74] +1.00 | —.40 |+104 
— 257,240) -26.89| +1.00 | —.40 |+155 
—200,000} —13.84) —1.45 |+1.905] +108 
— 202,960] — 42.64, +7.85 | +.13 |+188 
~196,740| — 10-27) 2-75 | 030 | 498 
193,200) “= 391713 1" 22)30 IP 58 
902 540) — 25.95) 4:9. 87 | 230 14-142 
55799 -090| “= iphle (asia i Seah ean 
=431,120| 13.31) 280) 14-1534 1 e 
~434,330| —4.881*— 80 141,34 | +91 
=52,800| = 2.76)" =2--80 |" — 10] 38 
53 780) 2. Sie 75 N10 4-88 
—52:040| +.81} —2.00| —.10| +22 
—53,020/ +3.06| —2.95 | —.10| +18 
—53,980| 12.94, +.25] —.10| +64 
+10,276} +1.91] +1.08 | +.295| —23 
+9,300) +4.17} +.13 | +.295| —27 
~174,920|° +8.82) —3:20°|-—.40 | 4-72. 
—177,860|+15.59/—-11.05 | —.40 | +60. 
—66,120) +.64/ —2.45 | —.20|] +45. 
— 67,100] +2.90] —3.40 | —.20 | +41. 
149 220) 3. 06r E577 ha eee 
—141,380|+16.97) —2.63 | —.10 | —17. 
151880" 1 28) Agee en +54. 
753 360! 1 ase Melee +57. 
—144,090] —1.06] +.13 | +.25] +29. 
—145,810| +1.84/ —.62| +.64] +23. 
—180,700| —3.75| —.62] +.64|] +65. 
— 150,230) —9.191" =-_ 713 1-4. 95] =Eyot 
—92,600) —4.21} +.97| +.155| +29. 
—91,900) +1.84, —.39] +.34| +12. 
+89,810| +-7.301° 72) gad 7 
—89,390| +8.68} —.72] +.34| —10. 
93.350) 7.99] 62/72 | |segall- Soe! 
—332,400} —7.41) +.66 | +.145/+106. 
—330,310/+10.75] —3.42 | +.70| +54 
—324,050| +27.12) —4.41 | +_70 = 
—322,800|+31.27/ —4.41 | +.70 | —14. 
—328,870| —4.56} +1.00 | —.40| +95. 
—340,730; —6.63} +1.00 | —.40 |+109 
—230,610| —5.96] —.06]| +. 945] +80 
—229,210| +6.15| —2.78 }+-1.315| +45 
—225,030/+17.06] —3.44 |+1.315| +9 
—224,200| +19.82) —3.44 |4+1.315| +0 
—232,110/+18.44) —3 44 /+1.315| +9 
—126,400} —8.61] +.97 }+1.555| +70 
2299-400) 4. 0H tke (es +43 
$:§3,800) 26 ER) Cie a Gaia +125 
—21,760| +.85} —2.47 10 | +24 
—36,920) —2.921'2.47 |=. 104 <L&9 
4499:010). 23 Ogle foley ne +47 
—182,650] —8.86] —1.55 |+1.54 | +90 
—179,770| —36.34) +1.40'| —.30 |+167 
—435,150| 16.19] +3.21 |+1.78 |+125 
— 437,090} +4.03} —2.13 |+1.78 | +71 
246,450) +3.45 show tae +52 
£6940:010). 8.61 toe oe One +58 
—57,640| —4.61| +2.16 | —.10 | +34 
57,460] — 14) 46"| 21105) 9-98 
—58,830| +7023} —1.36 | —.10-| 44 
382,050) bes @2071 5, a ON eeu +116 




















HEAT OF FORMATION OF INORGANIC OXIDES (Continued) 
Coefficients in Free-Energy Equations (Continued) 
































Reaction and temperature range of validity AHo 2.303a b c ii 
2 Nb(c) + 5/2 O2(g) = Nb2Os(c)........(298.16°-1,785° K.)} —458,640)/—16.14, —.56 |+1.94 |+157.66 
2 Nb(c) + 5/2 O2(g) = Nb2O,(l)....... (1,785°-2,000° K.) | —463,630}—66.04) +2.21 | —.50 |+317.84 
Ni(g) 4-1/2 Os(g) = NsO(@).. 2.5 rcs ean (298.16°-2,000° K.)} -+18,650) —1.57| —.27| +.92 | +23.47 
1/2 N2(g) + 1/2 Oo(g) = NO(g)........ (298.16°-2,000° K.)} +21,590) —.28) +.45| —.03| -—2.20 
N2(g) + 3/2 O2(g) = N2Os(g).......... (298.16°-500° K.) AUT BOO 1s BD aetior eal ube +54.30 
1/2 No(g) + O2(g) = NO2(g)........... (298.16°-2,000° K.) +7,730| +.53| —.265| +.605| +13.74 
aK), 2 Ose HN ONG) creas, srtars (298.16°-1,000° K.) +1,370) +2.14, —3.24 |+1.38 | +68.34 
N2(g) + 5/2 O2(g) = N2Os(c).......... (298.16°-305° K.) SECO UO FP Aa dserone oat +131.70 
N:2(g) + 5/2 Oo(g) = N2O;(g).......... (298.16°-500° K.) MBO! waeehtatl ivan ol dee Foe: +86 .50 
Os(c) + 2 O2(g) = OsO, (yellow)....... (298.16°-329° K.) = 92, 260/414 07) amare | mee ae +32.45 
Os(c) + 2 Os(g) = OsO, (white)........ (298.16°-315° K.) = O00 560)14 2907) cites sell wees +27 .60 
Os(e) 2 Ose) = O90) os. ons sete s (315°-403° K.) 88,970) 49.67) oo. k Wl wrens +35 .78 
Os(c) + 2 Os(g) = OsOQx(g)... 0. 2. (298.16°-1,000° K.)| —81,200) +8.17| —2.86 |+1.94 | +20.34 
ao AOR BOING Go ssi ee uae drae, orntnnatens (298.16°-2,000° K.)| +33,980] +2.03) —.48 | +.36 | +11.45 
P (white) + 1/2 Oo(g) = PO(g)......... (298.16°-317.4° K.) 229/870) 462.63) oy astm | sees —25.40 
PAD cot V2 OSG) =) POW) oo. oss. users (317.4°-553° K.) —9.300/ 3.45) oo. ecu lh eres —27 63 
1/4 P4(g) + 1/2 O2(g) = POg)........ (553°-1,500° K.) L260! HED BO. ae Pe ae ee —18.61 
4 P (white) + 5 Oo(g) = (298.16°-317.4° K.)| —711,520)+95.67|—51.50 |—1.00 | —28.24 
PsOio (hexagonal). 
4P@ + 5 O2(g) = PiOio (hez.).......4- (317.4°-553° K.) —711,800| +97 .98] —51.50 |—1.00 | —33.13 
P,(g) +5 Os(g) = PsO (hez.)......... (553°-631° K.) —725,560| +87 .45) 51.07 |—2.405| +20.87 
Oh Ge ae OC) eae A) ee (631°-1,500° K.) —722,330) —43.45] +2.93 |—2.405|+348.20 
Pu(c) + O2(g) = PuOe(c).........0.-0% (298.16°-1,500° K.)| 246,450) =3 45)... ee Poe oe +52. 48 
Pole) t- On) = POOa(6) occ eccs caw (298.16°-900° K.) 61,510) 9, Dh seach vena +72.80 
2 K(c) + 1/2 O2(g) = K2O(c) 9S AB 336.4516) p— 86,400) ook. lined) pe ke +33 .90 
2 Kd) + 1/2 O29) = K:0(¢)..... 00.5: (336.4°-1,049° K.) 87,300) sed, Olt snc ee Oa he +33 .90 
D Kig) 1/2 Oslg) = KOlc)........9.0. «...(1,049°-1,500° K.) a) 133,090) — 16.12) 2...) eaces +129. 64 
2 ile), + On) = KsOa(e) oboe creer os (298.16°-336.4°-K.)} 118,300) —2.30) .. 2... 1. +59.60 
PERC Osta), SK uOs(G)i Gobo ens 3 (336.4°-763° K.) = 10.760) = 46h gto oN eee +69.85 
DCG) 2 Os) = 2050) ban cans. ae (763°-1,049° K.) = 118,250) —18.-42) oie |e ee. +107 .66 
2 Kg) + O3(g) = KOs(O)ise. cn nes (4,049°-1,500°.K.) | —161,870|—31.08| ..3... | ..s.. +187 .49 
2 K(c) + 3/2 O2(g) = K:0;(c)......... (298.16°-336.4° K.)| —126,640)—12.66] ...... |] ..... +111.75 
DK) + 3/2 On) = KaOs5(6) 2... estes (336.4°-703° K.) —127,790| 12.66] ...... +115.16 
2 K(l) + 3/2 O2(g) = K-03(l)........+..(703°-1,000° K.) 125.330) — 27.63) fosaus. | seiciee +154. 28 
Ke) + Osa) = KOo(6) 0. dee deine (298.16°-336.4° K.)| —68,940/—10.36| ...... | ..... +66.45 
K(l) + Oo(g) = KO2(c) . . (336.4°-653° K.) = 69,510|—10.36) o..c250|-. once +68.15 
Woe Osta) = KO (0) seca sacoes recwies (653°-1,000° K.) —67,880) =18.42) oe ls sn +88 .34 
Ke) + 3/203) = KOs(@)ie 6 cco (298.16°-336.4° K.)| —63,340/—10.36] ...... | ..... +85 .85 
K() + 3/2 O2(g) = KOi(c)............-(836.4°-500° K.) — 63,910} 10.36] ...... | ..... +87 55 
2 Pri(c) + 3/2 Oo(g) = Pr2Os(c, C-type) . . (298.16°-1,205° K.)| —440,600| —4.60) ...... ] ..... +78 .38 
2 Pr(l) + 3/2 Oo(g) = PreOs(c, C-type). . (1,205°-2,000° K ) | —446,100| —4.60] ...... | ..... +82.94 
6 Pr(c) + 11/2 Oo(g) = PreQu(c)....... (298, 16° 1:20.) — 1,374,000) 2.2.0 jnafis ok losers. +241 .04 
6 Pr(l) + 11/2 O2(g) = PreOu(c) oo CRORES O0P 1) | SST ROATO Gawhn Ml eoecan Wooas4- +254.73 
PG) 2 On@) = PrOete)i cece: cee caus (298.16°-1,200° K.)| —230,990| —6.42) +2.34 | —.20 | +61.07 
Rate). 1/2 O2(g)-= RaQ)... 65.5 (298:162=1, 000% 18,) | s= 030,000) 2 obese.) a. Wi tcl +23.50 
Re(c) + 3/2 O2(g) = ReOs(c).......... (298.16°-433° K.) — 149,090] -16.12) ...... | ..... +110.49 
Re(c) + 3/2 O2(g) = ReOs(l).......... (433°-1,000° K.) — $46,750) —31.32) 2.205 Wl eens +145.16 
2Re(c) + 7/2 Org) = RezOr(c)........ (298.16°-569° K.) —301,470] —34.54| ...... | ....- +250.57 
2 Re(c) + 7/2 O7(g) = Re207(l) . . (569°-635.5° K.) = 295,810) —75. 08 1c tug, | aaene +348 .45 
2 Re(c) + 7/2 O2(g) = RezO7(g)........ (635.5°-1,500° K.) | —256,460} +3.45) ......] ..... +70.33 
2 Re(c) + 4 Oo(g) = ResOs(c). .. .(298.16°-420° K.) =—313.870'—41 45) 6.04 | Sage +293 .57 
2 Re(c) + 4 O2(g) = Re2Os(l) ...(420°-600° K.) —318,470| —87.50) ...... | ....- +425 .32 
2 Rh(c) + 1/2 O2(g) = Rh2O(c) ».(298.16°-2,000° K.)) . —23,740) —8.06) ....., ] ..... +35 .64 
Rh(c) + 1/2 O2(9) = RhO(c).......... (298.16°-1, 5008 1K)I) = — 22,650) 7.87) sc. il wees +40.54 
2 Rh(c) + 3/2 O2(g) = Rh2Oz(c)....... (298.16°-1,500° K.)| —70,060|—13.58) ...... +101.72 
2 Rb(c) + 1/2 O2(g) = Rb2O(c (298. 16°=B 10 2 Dip eet 8 DUO” av oe erliot oa cae att ene +32.20 
2 Rb(l) + 1/2 O2(g) = Rb2O(c)........ (312.2°-750° K.) SCO QE Ae GOH OR cos alll CRE +35.56 
2 Rb(l) + 1/2 Oo(9) = Rb2O(l)........ (750°-952° K,» — 78,830] —10.36) ...... |... +63 .85 
2 Rb(g) + 1/2 O2(g) = Rb2O(l) (952°-1,500° K.) — 120,290) =28.03] a.cc5. | sacs +145.14 
2 Rb(c) + O2(g) = Rb2O02(c)... (298.16°~312.2° K.)} —102,000] —2.30) ......-| ..... +57.40 
2 Rbd) +02) = Rb202(c)........5.: 312.2°-840° K.) = 103,360) AGU) tues rleee +67 .52 
IRC) + OsG) = Rb20oU)a. 2... aps. (840°-952° K.) —101,680} —18.42) 06.02 | wees +105.91 
2 Rb(g) + Oo(g) = Rb2O2(!)... (952°-1,500 K.) =k 130) Ok OS veyareh | ossttt +187 .16 
2 Rb(c) + 3/2 O2(g) = RbsO3(c)....... (298:16°=319.27 K.)| .—118,190'—11 81)... eh glance +104.70 
2 Rb(l) + 3/2 Oo(g) = Rb2O3(c)....... (312.2°-760° K.) = 119,400! —12.66) oncgel| eens +111.43 
2 Rb(l) + 3/2 Oo(g) = Rb2O3(1)........ (760°-952° K.) —116,740| —27.63) ...00.9| wees +151.06 
2 Rb(g) + 3/2 O2(g) = Rb2Os(l)....... (952°-1,500° K.) — 157,720) -39.14| ...... | ..... +228 .39 
Rb(c) + O2(g) = RbO2(c)...........-- (298.16°-312.2° K.)| —52,330;—10.36] ...... | ..... +66 .25 
RDG) Ong) = RbO2(C) is... 0 re see (312.2°-685° K.) =F Oy POON ad VON os ohcete [lee crite +71.30 





HEAT OF FORMATION OF INORGANIC OXIDES (Continued) 
Coefficients in Free-Energy Equations (Continued) 




















Reaction and temperature range of validity ASHo 2.3034 b 

Rb) 42059) wtb Oa) =. muet tos on (685°-952° K. — 63,070] —18.42) ...... 
Rb (ga)! 1Osg) = RbOs)e eae ae (952°-1,500° K.) —83,560| —24.18] ...... 
Ru(a, B, y) + Oo(g) = RuOo(c)......... (298.16°-1,500° K.)| —57,290| —6.91] ...... 
2 Sm(c) + 3/2 Oo(g) = Sm20,(c)........ (298.16°-1,623° K.)| —430,600| —4.60] ...... 
2 Sm(l) + 3/2 O2(g) = Sm203(c)........ (1,623°-2,000° K.) | —438,000] —4.60] ...... 
2 Se(c) i 2/2 Oalg) = SewOee). . fees (298.16°-1,673° K.)| —409,960) +7.78] —1.84 
2 Se(l) + 3/2 O29) = SceOs(c).......... (1,673°-2,000° K.) | —412,950/+18.47| —2.93 
Se(c) + 1/2 O.(g) = SeO(g).-.......... (298.16°-490° K.) +9,280| —3.04) +4.40 
Se(I) + 1/2 O2(g) = SeO(g).....-.. 05: (490°-1,027° K.) +9,420] +8.70] ...... 
1/2 Sex(g) + 1/2 Ox(9) = = $60 (y) HA 4 sey a (1,027°-2,000° K.) —7,400) —.37] ...... 
Se(c) + Oo(g) = SeOo(c)............000. (298.16°-490° K.) —53,770| +14.94] —9.41 
Seer Ox) =. Sere); hehe cre cnc ee (490°-595° K.) — 53,640) +27 .59| —14.31 
See Os (9) = S6O2(9) oan ne ee ire ole - (595°-1,027° K.) —32,840) +6.79) ...... 
1/2 Se2(g) + O2(g) = SeO2(g)........... (1,027°-2,000° K.) —49,000} —.74| ...... 
Si(c) + 1/2 O2(g) = SiO(g)............. (298.16°-1,683° K.)| —21,090]) +3.84| +.16 
Sid) Ae 1/2 OnG)e= SIO Gira. on (1,683°-2,000° K.) —30,170| —7.78| —.12 
Si(e) + Oo(g) = SiOz(a-quartz).......... (298.16°-848° K.) —210,070| +3.98) —3.32 
Si(c) + O2(g) = SiOe(B-quartz).......... (848°—1,683° K.) —209,920| —3.36| —.19 
Si(l) + Oo(g) = SiOe(B-quartz)....0..... (1,683°-1,883° K.) | —219,000} +.58) —.47 
Het a) a On Dice, cds acn vu fostge us (1,883°-2,000° K.) | —228,590|-15.66| ...... 
Si(c) + Oo(g) = SiOe(a-crist.)........... (298.16°-523° K.) — 207,330 +19.96| —9.75 
Si(c) + Oo(g) = SiOe(B-crist.)........... (523°-1,683° K.) — 209,820) —3.34| —.24 
Si(l) + O2(g) = SiO2(B-crist.)........... (1,683°-2,000° K.) | —218,900) +.60) —.52 
Si(c) + Oo(g) = SiOe(e-trid.)..2..... |... (298.16°-390° K.) — 207,030 +22.29—11.62 
Site) -F:O2(g) = Si0,(6-trid.).. <6 2.0 ae: (390°-1,683° K.) —209,350| —1.59) 54 
Si(l) + O2(g) = SiO2(B-trid.)............ (1,683°-1,953° K.) | —218,430| +2.35| —.82 
2 Ag(c) + 1/2 Oo(g) = Ag2O(c)......... (298.16°-1,000° K.) —7,740| —4.14| ...... 
2° Agile) + O2(g) = AgiOs(6)o0l. eo. cee (298.16°-500° K.) —6,620| —3.22) .- .... 
2 Na(c) + 1/2 Oo(g) = Na2O(c) ...(298.16°-371° K.) —99,820) —7.51) +5.47 
2 Na(l) + 1/2 Ox(g) = Na2O(c) Gi =t, 18> Ke) —100,150) +4.97| —2.45 
2 Na(g) + 1/2 O2(g) = Na2O(c) _ .(1,187°-1,190° K.)']| _ —156,200| —20.72| ...... 
2 Na(g) + 1/2 O2(g) = NazO(/)......... (1,190°-2,000° K.) | —150,250) 23.03] ...... 
2 Na(c) + O2(g) = NazOo(c)............ (298.16°-371° K.) —122,500) —2.30] ...... 
2 Nad) Oz(g) = NavO2(e); 0). sa (371°-733° K.) = 124,320) —5. 761 22... 
2iNa(l) + Os(g) = NazOo(l)... 3. . 2.204. (733°-1,187° K.) — 123,220) —20.72| ...... 
2 Na(g) + Oo(g) = Na2Oo(l).....4...... (1,187°-1,500° K.) | —174,800|/—31.08] ...... 
Na(e)-+- Os(g) = NaOgle) 2806.0 sca (298.16°-371° K.) —63,040] —8.06| ...... 
Na(?) + O2(g) = NaOs(e).oo.. 00.50 sea 0. (371°-1,000° K. — 64,220] 11-51) ...... 
Sr(c) + 1/2 O2(g) = SrO(c)............. (298.16°-1,043° K.)| —142,410/ —6.79| +.305 
Sr(1) + 1/2 Oz(g) = SrO(c).............(1,043°-1,657° K.) | —143,370| —2.42) —.38 
Sr(g) + 1/2 O2(g) = SrO(c)....-......-- (1,657°-2,000° K.) | —181,180| —8.24, — 38 | 
Sr(c) + O2(g) = SrOs(e)............0 00. (298.16°-1,000° K.)} —155,510)—11.40| +.305 
Sith) er 1/2 Os(g) = SOW) 5 ic... ae ms (298.16°-368.6° K.)| +19,250) —1.24| +2.95 
S(mon) + 1/2 O2(g) = SO(g)..........- (368.6°-392° K.) +19,200} —1.29) +3.31 
S(A,n) + ace O:@) = SOG). ee. (392°-718° K.) +20,320] +10.22} —.17 
1/2 82(g) + 1/2 Ox(g) = SO(g).........-. (298.16°-2,000° K.) +3,890| +.07| ...... 
BGR te 2g) a BOA) oteece cw» Geen ane (298.16°-368.6° K.)| —70,980| +.83] +2.35 
S(mon) + O2(g) = SQ2(g)..........00-: (368.6°-392° K.) —71,020) +.78| +2.71 
SN meet O2(G)e= SOn Gente snis estes: (392°-718° K.) — 69,900} +12.30) —.77 
1/2 Se(g) + O2(g) = SOo(g)..........05- (298.16°-2,000° K.)} —86,330| +2.42) —.70 
S(rh) + 3/2 Oo(g) = SOs(c—I)......... (298.16°-335.4° K.)| —111,3870) —6.45) ...... 
S(rh) + 3/2 Oo(g) = SOs(c—IT)........ (298.16°-305.7° K.)| —108,680}—11.97] ...... 
S(rh) +'8/2 Oo(g) = SOs(l) oo... ccs ten (298.16°-335.4° K.)| —107,430|/—21.18] ...... 
S(rh) + 3/2 Os(g) = SOs(g)...........- (298.16°-368.6° K.)| —95,070) +1.43| +0.66 
S(mon) + 3/2 Ox(g) = SOa(g).. .. .(368.6°-392° K.) —95,120) +1.38] +1.02 
Six w). “8/2 O3(g) = SOs)... ta ek (392°-718° K.) —94,010 +12.89] —2.46 
1/2 S2(g) + 3/2 Oo(g) = SOs(g)......... (298.16°-1,500° K.)| —110,420} +3.02} —2.39 
2 Ta(c) + 5/2 Oo(7) = Ta 204(€) i aan (298.16°-2,000° K.)} —492,790| —17.18} —1.25 
Te(c) + O2(g) = TeO2(c).. .. (298.16°-500° K.) eA EA C0) (ERED AAA, Lve-dapitae | 
Te(c) + 3/2 Oz 9) = T30s(6) 02. ono (298.16°-500° K.) eT BOON: Seay vote cca 
2 Tc(c) + 7/2 Ox(g) = Te 907(¢)........ (298.16°-392.7° BK.) 266.000) . 2 eee 
2 Te(c) + ce Oxy)" me Tog7(1)... sos. (802.7°-500" K.) ey LS Att eee, Sh Le 
Te(c) + 1/2 Oo(g) = TeO(g)............(298,16°-723° K.) +43,110) +1.91} +.84 
Te(l) 49°1/2:00(9) = TeO@).. 66sec ean (723°-1,360° K.) +39,750, +6.08} +.09 
1/2 Te2(g) + 1/2 O2(g) = TeO(g)....... (1,360°-2,000° K.) +23,730, —.90) +.09 
Mee) eeOsid) mr LeOn(e) oct, ane Seer (298.16°-723° K.) —78,090) —2.10) —2.35 
Malle Os(g) 1 PeOyle) sexes ccc (723°-1,006° K.) —81,530} +1.84) —3.10 
Te(l) + O2(9) = TeOs(1), ccs cases ne ne (1,006°-1,3002 K.) —82,090) — 21.74] +.50 
OTN (ay  O:() =] TOC) Pucteo ae (298.16°-505.5° K.)| —44,110| —6.91] ...... 

















HEAT OF FORMATION OF INORGANIC OXIDES (Continued) 
Coefficients in Free-Energy Equations (Continued) 
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Reaction and temperature range of validity AHo 2.303a b c I 

PUIG) STON (a) = UNROO ono oe ok (505.5°-578° K.) =A 260m OO litters «| einen: +42.60 
ALS) 1/2 O56g) = TOO scascnncs. (5738°-576° K.) — 40,880} -—-13.82) ...... | ..... +55.76 
Zeal 21 Os(G)e— oO) menatetae (OT Oat a> Lk.) =—42;390/— Il BL san. i) vee +51.89 
2-Til) ++ 1/2 Ox(g) = T10@).......... (773°-1,730° K.) = 18; 400|4e01 bil eype ny calle —45.55 
2.Tl(g) + 1/2 Oog) = TlO).......... CUBR MOOI | OO soe tl suena | naces +41.59 
2 DN) 41-3 /2:Ostg) = DisOs(6)e ss. 4.00: (298,16°—505.5° K.)i, —99,410)/—16.12) ...... | ..... +119.09 
2 T1(6) + 3/2 Ox(g) = TlsOs(e)......... (505.5°-576° K.) =90;560/—16.12) ...... | w+... +119.39 
2 Ti) + 3/2 Os(g) = TlsOs(c)......... . (576°-990° K.) SOOO ==. Solent seen +115.55 
2 T1(l) +- 3/2 Os(g) = TieOs(l).......... (990°-1,500° K.) SOY OE OVEGBI aanpae I) nogue +150.39 
BTe) 2 Os) = FisOile).. bi nc s varies (298:16*-505,5° Ky)), — 117 ,680|—23 03] 2..... | .5... +161.19 
ZL (Gir Os (qe UI Ou(e)e a. eee es (505.5°-576° K.) —117,830|—23.03] ...... | ....-. +161.49 
PAU SE OTORG |: = WUC RCO au ye false (576°-1,000° K.) == LO ZO —— 202 | ee ee ee ee +157 .63 
THE) 4 Osg) = THOS)... g.550.. 00m: (298.16°-2,000° K.)} —294,350| —5.25) +.59 | +.775| +62.81 
SAU) se LOK (:)) SOO seo sane coe (298.16°-505° K.) — 68,600] —3.57/ +1.65 | —.10] +32.59 
on) = 1/2 Os@) = Sa0(c)........ (505°-1,300° K.) — 69,670) +3.06) —1.50 | —.10 | +18.39 
Sni(e) <- 1/2°O3(¢) =SnO@)<.....<.. -20. (298.16°-505° K.) —1,000) —.97) +3.24 } +.32] —17.41 
Sn(/) + 1/2 O.(g) = SnO)............ (505°-2,000° K.) —2,070| +5.66| +.09 | +.32 | —31.62 
SM Oe|= Os (qe = SN Oa(C)e oe oss aap ened (298.16°-505° K.) —142,010) 14.00] +2.45 |4+2.38 | +90.74 
SAC SEONG) = inl Ole nang a ton oon (505°-1,898° K.) — 143,080} —7.37/ —.70 |+2.38 | +76.53 
Sn(/) + Oo(g) = SnO2(I)..... WR Ad a hurr? (1,898°-2:000° K.) | —1389,130)—21.97) + .50 | —.20 )4-120).11 
Tale) = 1/2.03(9) = WiOle)s. 02. os ene (298,16°-1,150° K.)| —125,010) —4.01) —.29 | --.83 | 4236.28 
BiB) 2 O2(g)) = MO(@). 5 ce es. (1,150°-1,264° K.) | —125,040) +1.17) —1.55 | --.83 | +2190 
(BV fale 280) 5 (ie — OG) tenes: (1,264°-2,000° K. SAD ONO) il SiO |) STO) 4280.22 
(ap eaten DOs Ge iO) asd ee ae (298.16°-1,150° K.)| +11,710) +3.71) +1.07 | —.10 | —35.50 
ANGE ae WP ONG) INO G) seems = cage (1,150°-2,000° K.) +11,680) +8.89) —.19 | —.10 | —49.88 
2 Tifa) + 3/2 O2(g) = Ti2Os(a)........ . (298.16°-473° K.) —360,660| +32.08) 23.49 | —.30 | —10.66 
2 Tifa) + 3/2 O2(g) = Ti203(8) . (473°=1,150° K.) —369,710) —30.95| +2.62 |+4.80 |+162.79 
2 Ti(s) + 3/2 O2(g) = Ti2O03(8)..... (1,150°-2,000° K.) | —369,760)/—20.59| +-.10 |+4.80 |+134.03 
3 Tifa) + 5/2 O2(g) = TisOs(a).........(298.16°—450° K.) — 587,980) —4.19] —9.72 | —.50 |+131.05 
3 Ti(a) + 5/2 O2(g) = Ti;O;(8)......... (450°-1,150° K.) — 586,330) —18.31] +1.03 | —.50 |+159.98 
3 Ti(s) + 5/2 Oxgie = Ti;0;(6)..... (1,150°-2,000° K.) | —586,420) —2.76| —2.75 | —.50 |+116.81 
Ti(a) + O2(g) = TiOs (rutile)...........(298.16°-1,150° K.)} —228,360)—12.80| +1.62 |+1.975) +82.81 
Ti(8) + O2(g) = TiOz (rutile)...........(1,150°-2,000° K.) | —228'380/ —7.62| +.36 |+1.975| +68. 43 
Wc) + O2(g) = WOn(c)............ (QOS M6 c= IR S002Ke) e137, 180) ee S8ien. el eee +45.56 
4 W(c) + 11/2 O2(g) = Ae) PA(298 ope (00K) Nea 745,730) =o 2010 lee +321.84 
We) + 3/2 0.(g) = WO;(c)............(298.16°-1,743° K,)} —201,180) —2.92| —1.81 | —.30 | +70.89 
Wie) et 3/ 22OR(G) a —BWiOs(D)hrins vccien co. (1,743°-2,000° K.) | —203,140)—35.74, +1.13 | —.30 |+173.27 
Way 45 CHG) SWOT). fac soem eee (298.16°-935° K.) — 262,880) —19.92} +3.70 |+2.13 |+100.54 
U(e) + ee SOON wae dae an nee se (935°-1,045° K.) — 260,660) —4.28) —.31 |+1.78 | +55.50 

op ORG VOU E) ince howe cn awe ens (1,045°-1,405° K.) | —262,830; —6.54) —.31|/+1.78 | +64.41 
Wy OR) WO Re ocgg be oo ns coe oe (1j405°=0,500° K.) || —264,790) + 5.92) cn... | 2 ee +63 .50 
SEUi(a)- 4 O3G@)) — U2 O3 (©). nse (298.16°-935° K.) — 863,370) —56.57/+10.68 |+5.20 |+330.19 
SoBe On (Ge— UsOs(@)n. asso ee (935°-1,045° K.) —856,720| —9.67| —1.35 |+4.15 |+195.12 
3 U(y) + 4 O2(g) = UsOs(c)............ (1,045°-1,405° K.) | —863,230|—16.44, —1.35 |+4.15 |4+221.79 
Se Dest=410>(ge—UcOs(c)ingse vgs sor (0,405°=1-500° 1K.) |) © —869)460\-— 10, Oil), 11, 35, |-=4 115. 1-208. 82 
U(a) + 3/2 O2(g) = UOs (hex).......... (298.16°-935° K.) — 294,090) —18.33| +3.49 |41.535)4+114.94 
U(8) + 3/2 O2(g) = UOs (hez).......... (935°-1,045° K.) —291,870) —2.69} —.52 |+1.185) +69.90 
WiG)n 13/2102) = UO} (her) nan nee. (1,045°-1,400° K.) | —294,040) —4.95| —.52 |/+1.185) +78.80 
Wie) 31/205), = VO(C) cdiencesteoee cs (298.16°-2,000° K.)} —101,090} —5.39) —.36] +.53 | +38.69 
Via 237g) — VO (ine noe ae (298.16°-2,000° K.)} -+52,090) +1.80) +1.04] +.35 | —28.42 
QEVi(e) ee 3/2 O7 Ge —V203 C) a nse. ee (298.16°-2,000° K.)| —299,910)—17.98] +.37 |4+2.41 |4+118.83 
2V(c) + 2 O2G) = V2Ou(e). 2. se: (298.16°-345° K.) — 342,890) —11.03) +3.00 | —.40 |+117.38 
2 V(c) + 2 O2(g) = V20,4(8)............ (345°-1,818° K.) — 345,330) —24.36] +1.30 |+3.545) 4155.55 
2 NIG) ot On) =O (0) eee eee (1,818°-2,000° K.) | —339,880) —59.59) +3.00 |—0.40 |+264. 42 
6 Vic) + 13/2 O2(g) = V.0 ne (2) oetnatne (298.16°-1,000° K.)| —1,076,340| -95.33] ...... | ..... +557 .61 
ZV Ci Oi 2:Osg), = ViOs(e) cee | (298.16°-943° K.) —381,960| —41.08] +5.20 |+6.11 |+228.50 
2 V(c) + 5/2 O2(g) = V20s(l)........... (943°-2,000° K.) —365,840/ 38.91] +3.25 | —.50 |+207.54 
ZMNA(C)eet=a cas (i Yo Os (C)nnn eee (298.16°-1,773° K.)| —419,600) +2.76| —1.73 | —.30| +66.36 
2EYA(D) eS) 210 7G) e— 203 Oana: oe (1,773°-2,000° K.) | —422,850)+13.36) —2.75 | —.30 | +35.56 
Zn(c) + 1/2 O2(g) = ZmO(e)...........- (298.16°-692.7° K.)| —84,670) —6.40) +.84] +.99 ] +43.25 
ANY) 4 V2 OX) = TANOOVn coon pe ace (692.7°-1,180° K.) —85,520) —1.45) —.36|] +.99 | +31.25 
LNG) etal 28 Oo (G) =e Zn OC) pina ener ne (1,180°-2,000° K.) | —115,940} —7.28} —.36] +.99 | +74.94 
Tr (ein (Gg) Zt Os(@) eens oo snes (298.16°-1,135° K.)| —262,980} —6.10} +.16 |+1.045| +65.00 
Zr(B)  Oslg)) = ZrOe(a@) 00d sans -sownns (1,135°-1,478° K.) | —264,190] —5.09} —.40 |+1.48 | +63.58 
Z(8)e-1Or(G)k—sZ0O3 (8) een eee (1,478°-2,000° K.) | —262,290| —7.76| +.50] —.20| +69.50 


REFRACTORY MATERIALS 
Compiled by Albert P. Levitt and Aram Tarpinian 



































Borides 
Molecular | Melting Point line F Lattice Parameter ee 
Name Formula Weight (°C) Crystalline Form R a eveee 
Titanium Boride TiB2 69.54 2980(8) Hexagonal AlB2-type [C 32] a= peer 4.52 
Chez Sa 
Zirconium Boride ZrB2 112.86 3040 + 50°30) | Hexagonal AlB:-type [C 32] a= ee ea 6.09 
C= 3: 
ZrBi2 221.06 2680(30) Face-centered cubic a = 7.408(33) 
Hafnium Boride HfBe 200.14 3100°31) Hexagonal AlB2-type [C 32] a= 3 a 10.5 
Cason 
Vanadium Boride VB2 72.59 2100°29) Hexagonal AlB2-type [C 32] a= Zao | 5.10 
Cc = 3405 
Niobium Boride NbB 103.73 > .2000(3) Orthorhombic : = ai Sophie 
e = 3.137135) 
NbB2 114.55 2900<38) Hexagonal AIB2-type [C 32] a = 3.08628) 7.21 
(decomposes) c = 3.306 
Tantalum Boride TaB 191.77 >. 2000‘) Orthorhombice £ = Beane 14.29 
= ) 
e = 3.157637) 
TaBe 202.59 8000°®) Hexagonal AlB»-type [C 32] a= aca 12.60 
c= 3. 
Chromium Boride CrB2 73.65 1850(29) Hexagonal AI1B2-type [C 32] a= Ae tee Spd 
c= 3.06 
Molybdenum Boride MoB 106.77 2180 (40) Tetragonal a= 2 ure ee Said, 
ec = 16.95 
MoBz 117.59 210049) Hexagonal AlB2-type [C 32] a= $- He ; 7.78 
c= 11342 
Mo2B 202.72 2000/49) Tetragonal CuAls-type a = 5.54340) 9.31 
(decomposes) {(C 16] c = 4. Miss 
Tungsten Boride WB 194.68 2860(29) Tetragonal a = 8.115, ¢ = 16.92}] 16.0 
W2B 378,54 2770(29) Tetragonal CuAls-type a = 5.56441) 16.72 
{C1 ec = 4.740 
Thorium Boride ThBs 275.53 > .2500°8) Tetragonal Dj,-P4/mbm a= a ee 8.45 
° c= 
Uranium Boride UBu 367.91 >. 15008) Face-centered cubic a = 7.47344 5.82 
(decom poses) 
Borides 
, jtoted Ductility®) | Resistance‘) 
Thermal Conductivity Electrical Resistivity : . 
Name (cal-sec~!-cm ~2-em-°C~ (Miecrohm-cm) Relative ie Hardness ©) 
Scale Oxidation 
Titanium Boride 0.0624 @ 200°C 8) 28.4 (28) 3°93) 2-33) 3400-kg /mm?2(29) 
(15 % porosity) 
Zirconium Boride 0.0550 @ 200°C (8) 9.2 @ 20°C (31) 2°3) 2-313) 8 mohs‘(3?) 
0.029" @ieRms Lemps*3))/60-80°@; Rms lempseQs 9 e025) Bee see en ee 
HataiumBOndes om | palliaswdesaunnians canteen an 10(31) DE” Ouse ocio ar aegioe tts the ete eee 
Vanadium Boride LON@ 20°C OOS Po Se VET A Sr ane «otra aie eo eel se eS am oe ee ee 8-9 mohs‘®) 
Niobium Boride® | hi cs8 deen ce Benne hake 6,45: @' Rms Vemp.60: ee WP ate seo ul cao See I nee haere 
0.040 @ 20°C (36) $2, 0 @ Ree Pempie >, Wak Pie Os ca ee >.8 mohs(36) 
(antalinmupormdowe mum ||P rrt ii wenn: tte aters 100 @ Rm. Temp.(38) 3(3) ys Dla er nS Sie ep Aaah 
. 0.026 @ 20°C) 68: @ Rims Pemp.0e9t 4 Oh Bes 3 ll ere oc aaah Pb aptae sites acm, IIR ee ene 
Phromitimy Bonde. yelp ies tee che artdtiae tate SL @ Rrmt rempea ae | od pli vow mae dt korea 1800 kg/mm 229) 
Moly badenumeBoride> i" 2. ssa bao os a-MoB = 45 @ Rm. Temp.‘4° 3(3) 3(3) 8 mohs‘?9) 
B-MoB = 25 @ Rm. Temp. 1570 kg/mm2(29) 
oan och RCRD ition te 45 @ Rm. Temp. (9) ack ae wpe ake, | 2280 Ke (mms 
Atte Rome cites tocar 40 @ Rm. Temp. (+?) ah erean weeeeeeeeee | 8-9 mohs(2) 
Mungatendboride: ~ 9) iiss suutakin.4fovae..e ASN Aaah crete fete ee et aes Shoes 3(3) 303) 9 mohs(6) 
SPHOLIM TA BOLiGG as Wah lies cast ke sPonsyerscs: arau'sihie cagunatiimn'e lip oo aatisetorautre tata: aye ae desma oy seSras seas cles an emote ok oa eerie al La 
Uranium oride te "1 il abae they co Ai aah ehaaceee IP ck Gate: ACN nee, Sema Or Renter acre ccre IMR Gig tee 























Name 








Titanium Carbide 
Zireonium Carbide 
Hafnium Carbide 
Vanadium Carbide 
Niobium Carbide 
Tantalum Carbide 
Chromium Carbide 


Molybdenum Carbide 


Tungsten Carbide 


Thorium Carbide 


Uranium Carbide 


Graphite 











Carbides 

Formula Molecular ae aes Crystalline Form 
TiC 59.91 3160) Cubic NaCl-type (B1) 
ZrC 103.23 30304) Cubie NaCl-type (B1) 
HfC 190.51 3890°%) Cubic NaCl-type (B1) 
vc 62.96 28300) Cubie NaCl-type (B1) 
NbC 104.92 3500°%) Cubic NaCl-type (B1) 
TaC 192.96 | 3880°), 4730) | Cubic NaCl-type (B1) 
CriC2 180.05 1895015) Orthorhombiec (D510) 
Cr;C; 400.01 178008) Hexagonal [C, 4] 
Mo2C 203.91 2690(6) Hexagonal (L’3) 
MoC 107.96 2695(%) Face-centered cubic 
W2C 379.73 273002) Hexagonal (L’3) 
WC 195.87 26300) Hexagonal (L’3) 

(decomposes) 
ThC 244.06 2625023) Cubic NaCl-type (B1) 
ThC, 256.07 265529 Monoclinic [C 2/c]} 
UC 250.08 | 2450-25005) | Cubic NaCl-type (B1) 
UC: 262.09 2350-24005) | Body-centered tetragonal 
CaCli-type 

Cc 12.01 3700 + 100°) | Hexagonal 


D-28 











Lattice Parameter X-Ray 
A Density 
gm/em? 
a = 4.32(8) 4.938 
a = 4.6895) 6.44 
a = 4.4609 12.7 
a = 4.16) 5.8 
a = 4.461 7.85 
a = 4.45504) 14.5 
a = 2,82, b = 5.53 62 
ce = 11.4748) 
a = 14.01 6.92 
ce = 4.53217) 
a = 3.002 9.2 
ce = 4.724(18) 
a = 4.289) 
a = 2.98(6) 17.34 
ec = 4.71 
a = 2.900(22) 15.77 
c = 2.831 
a = 5.3409) 10.67 
a = 6.53(24) 9.6 
b = 4,24 
a = 4.955(26) 13.6 
a = 3.517(27) 11.68 
c = 5.987 
ortho-hexagonal axes 2.25 
ao = 2.46 
bo = 4.28 
Co = 6.71 


REFRACTORY MATERIALS (Continued) 


Carbides (Continued) 
ee eee 










































































Thermal Conductivit: El ‘ eae Ductility) | Resistance(>) 
Name (sl-sec-Bom eb C-0) ian aNd Relative to Hardness) 
Scale Oxidation 
Titanium Carbide 0.049 @ Rm. Temp.() 180—250(4) (3) (4) : (8) 
Zirconium Carbide 0.049 @ Rm. Temp. | 70 @ Rm. Temp. a Gi Ha a) 
Hafnium Car deme aal eden ictal Ne 109 @ Rm. Temp.) 3 (3) BO 59 i away vee 
VWanadiim Carpides mmi|eeueh eek series 150(8) BSI | rcs pressrarens 2800 Ld amare 
master ‘ (12) 
Niobium Carbide 0.034 @ Rm. Temp.(7) | 74(6) Sata) a 2100 kg/mm? 
Tantalum Carbide 0.053 @ Rm. Temp.) 3006) a0) aa ae ey 
cbremtom) Garnier alm leper tien occ eth een lie a a ee ea eee oO a 1300 kg/mm 2(8) 
ee ie ef RAY Se) S88 <e OO8) OS ER OT OE eahe fecha aa, a MWehenbh we bln tbe WY Wp @ ke ae: SO eat keer eatin ene 
Molybdenum! Carbide sim uan heii. cannes 97 (8) ot ae 1800 kg/mm2(4) 
2S WR ead tor Bape es eae | ||| Seine eae a Tn ee near ae al hs(20) 
mungsten Carbide!) ll check sc ke. aaa: ee a 5000 Fe eamke 
Thorium Carbide ee et ie.) is gS ame ee He ag 2500 Ke jens, 
Uranium Carbide af Ae Sos ceria ne NS hae RCS ea pry ne + el em a Oe renee 
ssc an ph Nie ck RR an al pak REIN | EIS PMN ene Sepa ae | i CONE ib (le eR crates serra 
Graphite 0.268-0.451 @ Rm. 65 @ Rm. Temp.) gi) aa cae ae 
Temi’ CP ee ices vi aa SO Ede er MO RR 8 6 aera eae alas 
ee Se er | ae | es || eee 
Nitrides 
. . . X-Ra 
Name Rormuls ee Melting Point Gxyatalinne Porm Lattice Parameter Dany 
eight (°C) A 
gin /cm4 
Titanium Nitride TiN 61.91 2930-N2 Cubic NaCl-type (B1) a = 4, 23(s3) 5.43 
liberated on 
melting (48) 
Zirconium Nitride ZrN 105.22 298047) Cubic NaCl-type (Bl) a = 4.567(53) 7.349 
Hafnium Nitride H{N 192.60 Oe seal lee inca ar iericteene ra iti sei Maire aa We See SR I A ore er Pad tn 
Vanadium Nitride VN 64.96 2050 (48) Cubie NaCl-type (B1) a = 4,129(6) 6.102 
Niobium Nitride NbN 106.92 205048) Cubic NaCl-type (B1) a = 4,41 to 4.375‘) 7.28 
Tantalum Nitride TaoN 375.77 3090 (48) Hexagonal a = 3.05(48) 14.1 
ce = 4.95653) 
Chromium Nitride CrN 66.02 1500 Cubie NaCl-type (B1) a = 4.140(6) 6.14 
(decomposes) 
Thorium Nitride ThN 246.13 26308) Cubie NaCl-type (Bl) at OP LD eal |= cere. Bt, 
Uranium Nitride MN 8) i sexe ecivih ee 2650 Cubic NaCl-type (B1) a = 4.880658) 14.32 
Nitrides 
Ree : Rao: ili i b) 
Thermal Conductivity Electrical Resistivity Ductility\®) Resistance‘ 
Name (cal-sec1-em ~2-em-°C “!) (Microhm-em) Bebetive Onn Hardness‘) 
Were INTE |e oa ao cugagn de 21.7 @ Rm. Temp. 3(8) 3(3) eee 9 & 10 
mohs(48) 
CARCOMIUMENLULIGS) ae nl| Rese acts scree cn eee 13.6 @ Rm. Temp.(48) 3(3) 303) +8 mache 
EL eS INCL e i em Pe ee IEE teeter, ||| MEOW tee ney sete anime nero ores. S| Oicy, cataine ee ol ceases (areseca nec eB ae eae rete ae eee 
Vanadium Nitriderem ti 52 Meet 2 wise. c.. vtanesene ian 200 @ Rm. Temp.(‘8) Ce all tern amine ity tet oo fac ua oe 
NMiobiaua Nitrides (Pa Rt Merle ey keke 200 @ Rm. Temp. (44) 5(3) 3(3) +8 mohs(46) 
Meansalim eNitrides a wae oe he. si. Se ee 135 @ Rm Temp (47) 3 (3) §(3) 8 
COUGAR NCCI Cements ere Ne eC. or anrkne eons ||P ema APS Ame Sr Pec ase. ll orceoees Bove jason, 'lh snes suave st ter rar ce All bicketeaete toe eee eee 
‘Eboriaiae Nitride eae! Ie See ache totter) te MMe Meira aeiwanit s Mekion a maew | Pewee ve ave ANY ue artis. oeices cee ||| ares ope eC 
Uranium Nitride PET Pere Sas ose race rna allie aie custurmerenece esate ape iatai aga tea tae Ny cus Aakoe ile eoelavatotenar al lluaucetit amie error 
ns Se 
Oxides 
: . : X-Ray 
Name Formula Molecular DESO FooN Crystalline Form a poets Density 
Weight (°C) A 3 
gm/cm 
Aluminum Oxide Al2Oz 101.92 20150) Rhombohedral Opes Gals} 3.965 
axial angle = 55° 6’ 
Beryllium Oxide BeO 25.02 25500) Hexagonal ee ny ce) 3.03 
c = 4.39 
Cerium Oxide CeO2 172.3 26000) Face-centered cubic a = 5.41 7.13 
Chromic Oxide Cr203 152.02 22650) Rhombohedral a = 5.38 5.21 
axial angle = 54° 50’ 
Hafnium Oxide HfO2 210.6 2777) Face-centered cubic a = 5.11 9.68 
Magnesium Oxide MgO 40.32 2800) Face-centered cubic a = 4.20 3.58 
Silicon Oxide SiOz 60.06 1728) Hexagonal a = 4.90 2.32 
ec = 5.39 (lov 
cristobalite) 
Thorium Oxide ThO2 264.12 33000) Face-centered cubic a. = 5.59 9.69 
Titanium Oxide TiOz 79.90 1840”) Tetragonal SS oon 4.24 
| c = 2,9 
Uranium Oxide UO2 270.07 22800) Face-centered cubic a = 5.47 10.96 
Zirconium Oxide ZrO2 123.22 26770) Monoclinic a= a 5.56 
es 























REFRACTORY MATERIALS (Continued) 
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Name 


Aluminum Oxide 


Thermal Conductivity 


Electrical Resistivity 
(Misrohm-cm) 


Oxides (Continued) 


Ductility 
Relative 


Resistance‘) 
to 


Hardness) 


(cal-sec ~!-cm ~2-em-°C ~!) Seale | Oxidation 
"0723 @ 100°C® ri x 10% @ 14°C) 3) ug Denoke 


Beryllium Oxide 
Cerium Oxide 
Chromium Oxide 
Hafnium Oxide 
Magnesium Oxide 
Silicon Oxide 
Thorium Oxide 


Titanium Oxide 
Uranium Oxide 


Zirconium Oxide 





.525 @ 100°C) 


.0245 @ 100°C) 


.0156 @ 100°C) 
.0234 @ 100°C) 
.00466 @ 100°C) 





x 1019 @ 300°C® 

x 10'4 @ 800°C’) 
1014 @ 600°C“) 
1032 @ 1100°C“) 
108 @ 2100°C”) 
* 101° @ 800°C” 
x 108 @ 1200°C™ 
*K 109 @:350°C™) 
x 107 @ 1200°C“) 
* 103 @ 600°C“ 
* 10% @ 1100°C™ 
1015 @ 400°C“) 
10% @ 1500°C“ 
1014 @ 850°C) 
1013 @ 980°C") 

x 108 @ 2100°C™) 
1021 @ 20°C”) 
1012 (a, 600°C“) 


or 


toe w 


* 1013 @ 550) 
101! @ 800°C) 

xX 101° @ 1200°C®) 
% 1019 @ 800°C) 
xX 10° @ 1200°C) 
xX 1019 @ 20°C) 
108 @ 590°C“) 
1012 @ 385°C 

x 101° @ 700°C”) 
x 10* @ 1200°C™ 


awoXX wnwaxaxxXxKaxxxXX nawwkoxxx 


WHR AWD RON RN RON ORD 


105 @ 1300°C®) (vitreous) | 


314) 








14) 





9 mohs() 


6 mohs) 


6 mohs“) 
6-7 mohs) 
(cristobalite) 


6.5 mohs“) 


5.5-6.0 mohs“!) 


a RR A 











Titanium Silicide 


Vanadium Silicide 
Niobium Silicide 
Tantalum Silicide 


Chromium Silicide 


Molybdenum Silicide 


Tungsten Silicide 


Uranium Silicide 


Boron Carbide 

Boron Nitride 

Silicon Carbide (8) 
(a) 











Silicides 





















Formula Maca. eae Crystalline Form 
TiSi2 154049) rthorhombice 
TisSis 323.68 212049) Hexagonal 
VSi2 107.07 1750(5) Hexagonal 

CrSi2-ty pe 
NbSies | |) eeiprcosrs 1950(59) Hexagonal 
CrSio-ty pe 
TaSiz 237.00 2400(50) Hexagonal 
CrSi2-type 
CrSiz 108.13 1570(51) Hexagonal 
Crsi 80.07 1870 Tetragonal (C 11b) 
decomposes in 
presence of C 
MoSi2 152.07 1870 Tetragonal (C 11b) 
decomposes in 
presence of C 
WSi2 240.04 2050(59) Tetragonal 
MoSi2 Structure (C 11b) 
BUSi2 294.19 1700‘) Hexagonal 
UsSiez 770.33 1665) Tetragonal 
BiC 55.29 2450 Hexagonal 
BN 24.83 2730°8) Hexagonal (B 12) 
SiC 40.07 Trans. to a Face-centered cubic 
at 2100 
SiC 2700(8 Hexagonal 


























Lattice Parameter ay 
8 Density 
A gm /cem? 

a = 8. 4.13 

b = 4.79 

e = 8.52059) 

a = 7.465 4.32 

ce = 5.162(60) 

a = 4.562 4.71 

ec = 6.35915) 

a = 4.785 5.29 

e = 6.57660 

a = 4.773 8.83 

e = 6.55260 

Bi AD PS Oa ee 

ce = 6.3551) 

me OBO = We eaves 

c = 7.868 

a = 3.20 6.24 

c= 7. 86(84)(51) 

a= 3:21 9.3 

ce = 7.83168) 

a = 3.8516) 9.25 

ec = 4.06 

a = 7.3151 12.20 

ec = 3.8925 

ao = 5.60 2.52 

Co = 12.12 

a = 2.51 + .02 £25 

e = 6.70 + .04(2) 

Bo = 4.35906) 3.22 

Ge BORO ce Kee. 

co = 5.0394 

















“ <4 A STR ee Ductility >) 
Thermal Conductivity Electrical Resistivity Sted 
Name (cal-sec~!-ecm~2-em-°C ~!) (Microhm-cm) Relatiy 2 
# Scale 
URUATLUTE OUCH OLN © ||! Yanavavenanatoranena otk oni tarnubiemnrs 123 (hot pressed) “) 303) 
Delve Miva: aifere a a: wtei & fo SPRAIN DONOR PNR Ker airn a Sree cere nrg 34) 
Vanaditim pilietden 9) il einietectetsen atu. smvacn orate S| a i i Md RD lege oe 
INIODIiMmne Silene Till Mycmedinaceuaks deine. omin 6, 3 (68) 2(8) 
Tantalim SuOrd6. Til Biter Pensasvewuancalare erence 8. 5668) 23) 
Chromitim Silicides » [all eetieteahireran sce: temedey batea cl RCRA. Gay ok oi ere nave cer aah a een Meter can ee 
Molybdenum Silicide 0.075 @ Rm Temp. to | 21.5 @ Rm. Temp. 243) 
200°C (6) 18.9 @ —80°C (69) 
TUR SStON OMICKGS: | || Ruetatsr era acta aves tueleeatdtelarcih ei BS AST TET AE horn 
Uranidmusilicide: : bell feats ea-isecnivain3 orem sel MRMRRG aco ciel een tela Goan cnPeRn OM Rat eiare ote 
Boron Carbide 0.05 @ 20-425°C() 0.30-0. 80 303) 
BoronwNitride i. 9” irsceritveccse os coaleteme sities. 1900 @ 2000°C() 3(3) 
Silicon Carbide (8) 0.10 @ 20-425°C) 107-200 ohm ecm“) @ Rm, 33) 
Temp. 
bee)? BU) Rati Baaldic ais b OU Mate | oraterarateeinncte ccc tc Ro ea ees th cee 





Oxidation __ 


Resistance) 
to 





Hardness ©) 


870 kg/mm?(79) 

986 kg/mm 2449) 

1090 kg/mm 2650) 
1050 kg/mm 2450) 
1560 kg/mm 2650) 
1150 kg/mm ?2(59) 
1290 kg/mm _2(50) 


1310 kg/mm 2(68) 
1090 kg/mm 2(68) 
9.3 mohs 
2.0 mohs 
9.2 mohs 





a. Ductility: (1) Capable of being severely drawn, rolled, or otherwise worked without failure. 
slight deformation, or consisting of individually ductile crystals fragily bound together. 


brittleness. 


(2) Capable of withstanding 
(3) Incapable of being worked; of glass-like 


b. Oxidation resistance: Classed according to the temperature range in which the rate of attack by air would cause severe erosion 
or failure of the coated specimen within a few hours: (1) above 1700°C; (2) 1400-1700°C; (3) 1100-1400°C; (4) 800-1100°C; and 


(5) 500-800°C, 


c. Microhardness values taken with 100 gram load. 
d. () Figures in parentheses refer to references at end of this table. 
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THERMODYNAMIC PROPERTIES OF ELEMENTS AND OXIDES 


Thermodynamic calculations over a wide range of temperatures are generally made with the aid of algebraic equations represent- 
ing the characteristic properties of the substances being considered, The necessary integrations and differentiations, or other mathe- 
matical manipulations, are then most easily effected. § 

The most convenient starting point in making such calculations for a given substance is the heat capacity at constant pressure. 
From this quantity and a knowledge of the properties of any phase transitions, the other thermodynamic properties may be com- 
puted by the well-known equations given in standard texts on thermodynamics. : 

Empirical heat capacity equations are generally of the form of a power series with the absolute temperature 7’ as the independent 
variable: 


Cp =a’ + (b' K107)7 + (’ KX 10*)T2 


or 
Cp =a" + (b” X 10-8)T + om“. 
Since both forms are used in the ensuing, let 
ag Cp =a +(b X10-)7 + (¢ x 10-4) 72 + LI. 


T2 


The constants a, b, c, and d are to be determined either experimentally or by some theoretical or semi-empirical approach. 
The heat content or enthalpy H is determined from the heat capacity by a simple integration over the range of temperatures for 
which (1) is applicable. Thus, if 298° K is taken as a reference temperature, 


T 
(2) Hr — Hos -{ CpdT 
298 
=a(T — 298) +3(b & 10-4)(T2 — 298?) + ; (c X 10-6)(T3 — 2983) — (d X 105) G " = 
= aT + $(b X 10%)T? + ; (c X 10-8) T3 — _ Bo 


where all the constants on the right hand side of the equation have been incorporated in the term —A. | 
In general, the enthalpy is given by a sum of terms such as (2) for each phase of the substance involved in the temperature range 
considered plus terms which represent the heats of transitions: 


T, 
Hr — Hx» = > f CpdT + > AHn. 
Si 


In a similar manner, the entropy S is obtained from (1) by performing the integration 


UU 
(3) Sr — Sos = il (Cp/T )dt 
298 
= aln(T/298) + (b X 10-4)(T — 298) + 3(c X 10-*)(T? — 298) — 4(4 X 109) (7 - =) 
=alnT + (b X10-)T + 3(c X 10-72 NE X10) = Bi 
or 
(4) Sr =2903alogT + (6 X 10-)T + 4(e X 10-7? — #E XI) _ p 
where 
(5) B = B’ — Sx. 
From the definition of free energy F: 
F =H —-TS 
the quantity 
Fr — Hx = (Hr—Hes) —TSr 
is obtained from (2) and (4): 
(6) Fr — Hue = —2.303aT log T — $(b X 108) T? — ‘ (c X 10-8) T3 — He x1) + (B+a)T+A 
and also the free energy function 
(7) sees = —2.308a log T — (6 X 103)T — A (c X 10-8)T? — Hex) +(B+a)—* 


In the following two tables there has been collected values of the constants. The first column lists the element or the 
oxide. The second column gives the phase to which they are applicable. The third, fourth, and fifth columns specify the 
thermodynamic properties for the transition to the succeding phase. In column 6, the value of the entropy at 298.15° K, the 
reference temperature, is given. The remaining columns, except for the last, give the values of the constants a, b, c, d, A, and 
B required in the thermodynamic equations. 

All values throughout the table which represent estimates have been enclosed in parentheses. 

The heat capacities at temperatures beyond the range of experimental determination were estimated by extrapolation. Where no 
experimental values were found, use of analogy with compounds of neighboring elements in the Periodic Table was employed. 
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THERMODYNAMIC PROPERTIES OF THE ELEMENTS 


Ref.: U. S. Atomic Energy Commission Report ANL-5750. 





x Temperature Heat of Entropy of | Entropy |; 
coat Phase | of Transition | Transition Traaaiion at 298° K Ele- A 
(CK) (keal/g atom) | (e.u. ea.) pent (keal/g atom) 
Ac solid (1090) .5) (13) Ac ies = 
liquid (2750) 0) -~ —= = (0308) 
Ag {solid 1234 55 10.20 | Ag — | 0.36 1,488 
liquid 72 — = ee 0.164 
gas — =, ae Besar 
Al | solid 57 Al a = (— 66.84) 
liquid 9 es =a 
Am | solid 4 =e = 
liquid BS = — 

As solid / = ee 

Au solid a 
liquid na = 

B solid = —_ 
liquid ae = 

Ba solid, @ ss == 
solid, 8 | aa == — 
liquid 35.665 — = =— 
gas — — — = 

Be solid é 2.335 28 = 1.15 
liquid — — a = 

Bi solid a 2.63 3.6 = = 
liquid — a, —_ 
gas — cam = = 

Cc solid 1.3609 1.02 = 2.10 

Ca solid, @ 0. 9.95 3.50 — Se 
solid, B 2. —_— 1.40 23 = 
liquid 3 — — = ve 
gas — = as <= 

Cd solid i. 12.3 2.94 — = 
liquid 2 —_— = ans = 
gas — = —_ = 

Ce solid 2. 13.8 6.0 = os 
liquid 7 = sane = 

Cl: gas —= O27. — —0.65 

Co solid, @ 0.0! 6.8 4.30 = — 
solid, B 0.0 == 5.86 — — 
solid, y 3.7 — = —_ = 
liquid 93 — = — == 

Cr solid 3.5 -68 2.36 —_ 44 
liquid 72.9 a a a == 
gas = — — — — 

Cs solid 0.50 19.8 as = = 
liquid 16.32 —_— a — ae 
gas a = — = — 

Cu solid 3.11 7.97 1.50 — — 
liquid 72.8 — = = = 

Fo gas —_— 48.58 0.44 _— 0.80 

Fe solid, @ 0.410 6.491 7.10 — 43 
solid, B 0.217 — — — = 
solid, y 0.15 — 3.00 —_— = 
solid, 6 3.86 — — a = 
liquid 84.62 — a — 

Ga solid 1.335 9.82 = = 
liquid = = _— — 

Ge solid 8.3 10.1 — — 
liquid 68 —_— — a 

He gas = — 31.211 — aaa 

Hf solid (2600) (6.0) 13.1 = == 

Hg liquid 629.73 13.985 18.46 os == 
gas oes = = _— — 

In solid 430 — — i 
liquid 2440 — — 56 
gas = = — 

Ir solid 2727 —_— —- WZ 

K solid 336.4 = = 25 
liquid 1052 9369 —_— .923 
gas — = = er: 

La solid 1153 — — 91 
liquid 3000 — = —0.15) 

Li solid 459 — — .292 
liquid 1640 —_— — .509 

us = = = Ae 

Mg solid 923 45 — 1 133 

1393 — a —_ .942 
a= — — — — 34. 
Mo i 1000 .38 — a) 974 
i 1374 .66 — _ 672 
solid, + 1410 — — —_— .760 
solid, 6 1517 — — — ‘ 
liquid 2368 — — _ 2 
gas — — = 

Mo | solid 2883 1.30 — — 

Ne gas 0.606 13 _ 

Na solid 3.252 .5785 — 
liquid .540 — 
gas = = 

Nb solid —) — 

Nd solid a = 
liauid =—- = 

Ni solid, @ == = 


liqui 





solid, B 
d 
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THERMODYNAMIC PROPERTIES 


Entropy of 
Transition 


(e.u.) 


Temperature Heat of 
of Transition Transition 
(PIs) (keal/g atom) 


Phase 
(e.u.) 


solid 913 
liquid (2525) 
gas a 
solid 2970 
sc lid, white 317.4 
liquid 553 


gas —— 
(1825) 


toto 
n 
~ 


to. 
Ve 


DHA AA 
peaks 
y | uss 


No 


solid 
liquid 
solid 
liquid 
gas 
solid 
liquid 
solid 
liquid 
gas 
solid 
liquid 
solid 
liquid 
solid 
liquid 
solid 
liquid 
gas 
solid 
liquid 
gas 
solid 


solid 
liquid 
solid, a 
solid, 6 
solid, y 
solid, 6 
solid, a 
solid, B 
liquid 


gas 
solid (a,B,y 
liquid 
gas 
solid 
liquid 
solid 
liquid 
solid 
liquid 
solid 
liquid 
solid (a@,B) 
liquid 
gas 
solid 
liquid 
gas 
solid 
solid 
liquid 
solid, a 
solid, B 
liquid 
gas 
solid 
liquid 
solid, @ 
solid, 6 
liquid 
solid, @ 
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THERMODYNAMIC PROPERTIES OF THE OXIDES 


For description of headings and symbols see preceding table. 
Ref.: U. S. Atomic Energy Report ANL-5750. 






















































Oxid Temperature Naat of Baers of eye AN B 
xide of Transition ransition ransition | at 2 < | Oxide a b c d 
(°K) kcal/mole uu. (e.u.) (keal/role) (e,u.) 
Ac20s | solid (2250) me (36.5) |Ae203 | (20.0) | (20.4) = = (6.870) (80.9) 
= — (40) — = a (—19.767) | (180.5) 
AgeO 1 dec. 460 29.09 AgeO 13.26 7.04 _— — 4.266 48.56 
Ag2O2 (20.4) Ag2O2 (16.4) (12.2) as == (5.432) (76.7) 
AlLOs 12.186 | AloO; | 26.12 | 4.388 — —7.269 10.422 142.63 
— (33) = Ss = (—11.655) | (174.1) 
Am203 (37) Am20;| (20.0) | (15.6) = = (6.657) (81.6) 
— (38.5) xe = = (—7.796) (181.8) 
AmOz2 (20) AmO2 (14.0) (6.8) = eae (4.477) (61.8) 
As203 25.6 As203 8.37 48.6 — — 4.656 36.6 
— 8.37 48.6 = = 0.556 28.4 
— (39) (5.760) (187.6) 
; = (21.5) =2 = — (—14.164) | (62.5) 
AsOz ‘olid (1200) : é (13) AsOz | (8.5) (9.4) = = (2.952) (38.2) 
u (dec.) a (21) = = = (2.184) (108.0) 
As2Os i dec. >1100 25.2 As2O5 (31.1) (16.4) — (—54) (11.813) (159.9) 
Au202 i dec. 30 AuzOa | (23.5) | (4.8) — — (7.220) (105.3) 
B203 ‘olid 723 7.29 12.91 B203 | 8.73 25.40 — = 131 4.171 45.04 
\ 2520 (22) i= 30.50 = — = 7 fe3P 161.59 
Baz0 olid (880) (5.9) (23.5) | BasO | (20.0) | (2.2) -- “= (6.061) (91.1) 
liquid (1040) (19) = (22) — — — (1.769) (96.8) 
gas = — — ss (15) = — = (—25.51) (29.0) 
BaQ | solid 2196 8 28 16.8 BaO 12.74 | 1.040 — — 1.984 4.510 57.2 
liquid 3000 2) ) = (13.9) — — = (- 9.341) (57.5) 
BaOz | solid 723 ye 9 (18.5) | BaOe | (13.6) | (2.0) = — (4.144) (59.6) 
liquid dec. 1110 — = (21) = = = (3.241) (99.0) 
BeO solid ec. = 3.37 BeO 8.69 3.65 — —3.13 3.803 48.99 
BiO solid (1175) (3.1) (15) BiO (9.7) (3.0) — _ (3.025) (41.2) 
liquid (1920) (28) = (14) = = = (2.306) (64.9) 
gas — = = (8.9) — = — (— 61.49) (— 1.8) 
Bi2Os_ | solid 1090 6.2 36.2 Bi2Os | 23.27 | 11.05 — = 7.429 99.7 
liquid (dec.) So ms (35.7) (7.614) (168.3) 
co gas — = 47.30 co 6.60 1.2 — = 2.021 ~9.34 
CO2 gas — = 51.06 | COz 7.70 5.3 —0.83 — 2.490 —5.64 
CaO solid 2860 (6.3) 9.5 CaO 10.00 | 4.84 — —1.08 3.559 49.5 
CdO_ | solid = 13.1 CdO 9.65 2.08 _ — 2.970 42.5 
Ce20s | solid 10) (33.5) | Ce2Os | (23.0) | (9.0) — — (7.258) (100.2) 
liquid 23) = (37) — = — (—2.591) (178.5) 
CeOz | solid 6.3) 17.7 CeO2 | 15.0 25 — — 4.579 68.5 
CoO solid 5.8) 10.5 CoO (9.8) (2.2) = = (3.020) (46.0) 
liquid ‘ 21) aor (15.5) — = = (— 1.886) (79.2) 
Co304 | solid x = (35.5) | CosO4 | (29.5) | (17.0) = = (9.551) (137.6) 
Cr203 | solid é 19.4 Cr2O3 | 28.53 | 2.20 — = BE730 an O2857 145.9 
CrQ2 | solid : (11.5) | CrOz (16.1) | (3.0) — (—3.0) (5.946) (82.8) 
CrOs_ | solid : (17.5) | CrOs | (18.1) | (4.0) = (— 2.0) (6.245) (87.9) 
liquid = (27) = — = (3.381) (127.0) 
gas = (20) = = = (— 28.62) (53.6) 
Cs20_ | solid i : (23) Cs20 | (16.5) | (5.4) — = (5.160) (72.6) 
liquid ; ae (22) = — = (3.205) (99.0) 
Cs202 | solid - : (40) Cs2O2 | (21.4) | (11.4) -— — (6.887) (85.3) 
liquid - ae (29.5) —< — — 4.125) (123.8) 
Cs202 | solid : (47) Cs203 | (24.0) | (22.6) — = (8.160) (96.5) 
liquid ; a (35) — _ = (2.148) (142.2) 
Cu:0 | solid : . 22.44 | Cu.0 | (13.4) | (8.6) — — (4.378) (54.9) 
liquid , = (21.5) = — — (3.721) (96.0) 
CuO solid 5 F 10.4 CuO 14.34 6.2 — — 4.551 61.11 
liquid : ray (22) = — = (—4.339) (98.91) 
FeO | solid : . 12.9 FeO | 9.27 4.80 — = (2.977) (43.8) 
liquid ( a (14.5) _ = — (—3.721) (69.2) 
Fe:01 | solid, a 35,0 FesOs| 12.38 | 1.62 = —0.38 3.826 58, 
solid, 6 5 ae (14.5) — — — (— 2.399) (66.7) 
Fe20a | solid, a : 2 oa 21.88 | 48.20 = 8.666 104.0 
soa’ ° a 20?) fas 00 a = = 12.652 238.3 
, ° pans joa 9 
caso [fal : P | 2 loro | sede 2 | = fe | Nh | tae 
eee ak 31.71 1.8 — —~ 8.467 159.7 
(13.8) , (8.6) — — (4.497) (58.7) 
Ga20. POS Weeia il heiey gas ss ae (—0.559) | (94.1) 
a (12.5) (14) oo = — (— 28.06) (22.3) 
Ge Ce MNrersay IP Tee | Be = = (4.630) (54.35) 
Oo (12.5) (35.5) = — = (— 20.66) (173.2) 
GeO 2” Nexon | COBY | GS = (—0.5) (3.384) (47.8) 
16.716 (8.2) (0.4) = (033) (—49.67) (— 20.2) 
H20 ND |lrsevoy |) Le Teil — — (3.658) (53.5) 
14.18 (21.7) = = — (1.149) (111.9) 
HfOz 30) | HfO2 | 18.03 — — — 5.376 86.01 
Hg20 lees AiHesO’ | ile) 2.58 — —0.08 — 8.290 — 3.56 
HgO Heo | 17.39 | 2.08 = —3.48 6.445 87.48 
(15.6) | (28) — = (4.776) (59.7) 
(28) (8.5) (7.0) — — (2.846) (33.7) 
In20 ‘olid LE bipseoy | Clete TP cS == = (4.730) (58.1) 
he ee (22) me _ = (3.206) oe . 
3 (15) = — — (—18.39 5 
InO | solid (1325) : P EN eG (10.0) | (3.2) a ee (3.124) (43.4) 
liquid (2000) a (14) oe = = (1.615) (64.9) 
3 | (9.0) = — — (— 68.38) —3.1 
In20a (2000) oes (22.6) | (6.0) = ae (7.005) (100.5) 
(3600) TECH eras) = = i (0.195) | (172.8) 
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en or Aube ine mee of | Entropy of | Entropy b a K B 
xide ase of Transition ransition | Transition | at 298°K] Oxide c 
(°K) kcal/mole (e.u.) (e.u.) (keal/mole) (e-u:) 
Ir203 | solid (1450) (10) (6.8) (26.5) (14.4) — —_— (7.140) (102.0) 
liquid (2250) (50) (22) = == — a (170.3) 
gas — — — — (10) — —_ (54.8) 
IrO2 solid dec. 1373 = — (15.9) 15.20 — — 40.9 
k2O solid (980) (6.8) (6.9) (23) (6.4) — = (69.5) 
liquid dec. — — — — = —_ (98.3) 
K2O2 | solid 763 (7.0) (9.2) (27) (5.4) — — (93.1) 
liquid (1800) (45) (25) — (134.2) 
gas — — — — (41.7) 
203 | solid 703 (6.1) (8.7) (33.5) (23.2) — = 82.2 
liquid (975) (25) (26) —_ (164.7) 
gas —_ — -- — (5.0) (37.3) 
KO: solid 653 (4.9) (7.5) 27.9 (12.0) — = 61.1) 
liquid dec. — — — (105.5) 
La2O; | solid 2590 (18) (7) (36.5) 3.076 — | —3.275 (130.7) 
LizO solid 2000 (14) (7) 9.06 (5.4) — = (57.5) 
liquid 2600 (56) (22) = 5 = — = (112.7) 
LizO2 | solid dec. 470 = — (16.5) | LizOe : (5.4) — = ($2.0) 
MgO | solid 3075 18.5 5.8 6.4 | MgO 86 1.197 — | —2.087 57.0 
MgO2 | solid dec. 361 — — (20.5) | MgOz a (2.4) — = (49.2) 
MnO _ | solid 2058 13.0 6.32 14.27. | MnO ; 1.94 — | —0.88 50.10 
liquid dec. = = = Be — — — (58.02) 
Mn;0s | solid, a 1445 4.97 3.44 35.5 | MnsO« 6 10.82 — | —2.20 166.3 
solid, 6 1863 (33) (18) — Z 260.4 
liquid (2900) (75) (26) = (233.4) 
Mn20s | solid dec. 1620 =. — 26.4 Mn20; SHE 8.38 — | —3.23 118.8 
MnO: | solid dec. 1120 — — 1237 MnO2 3.6 2.44 — —3.88 84.8 
MoOz | solid (2200) (16) (7.3) (14.5) | MoO: - (3.0) — | (—3.0) (80.4) 
liquid dec. 2250 —_ = = B (118.4) 
MoO; | solid 1058 12.54 11.74 18.68 | MoO: 3. 13.5 _— — 62.83 
liquid 1530 33 22 — (28. (139.88) 
gas == a ae = | (18. (42.8) 
N20 gas =— = =. 52.58 | NO 10. 2.06 — | —2.04 11.40 
Na.,O solid 1193 (7.1) (6.0) 17.4 Na2O 15: 5.40 — — ZaUy, 
liquid dec. _— — — (22 — = — (105.9) 
Na2O2 | solid dec. 919 — _ 22.6 Na2O2 | (20 (3.8) _ = (93.6) 
NaO:z | solid (825) (6.2) (7.5) 27.7 Na l 3.6 — aed 65.7 
liquid (1300) (28) (22) = alee hte oes lence i Ps Te 700.) 
gas — = — — a — a — (22.0) 
NbO solid (2650) (16) (6.0) (12) NbO (9. (4.4) at ——s (44.0) 
NbO2 solid (2275) (16) (7.0) (12.7) NbO2 (ove (1.6) a7: (— 2.8) (84.6) 
liquid (3800) (85) (22) — (2 ee os ae (127.2) 
Nb20s solid 1733 (28) (16) 32.8 Nb2Os OT. 93.9 aa == 100.3 
NasOr| echid we oo) 38) (35.3) = oa rx oa 
204 | soli 545 (2. : ; Nd s 5.76 ag — 4.159 133. 
NiO | solid 2230 (12.1) (5.43) 9.22 oo 3.6 ee — | “ogi” sont 
Npo: | eoha” $3600) (18); (5.7) 19.19 x = yy oe 
pO2 | soh 5 i : N 3.2 = —2.6 ) 
Np20s | solid dec. 800-900°K | — = Gaya) Wee aa cptbeea a, Mies fo eee rey 
OsO2 | solid dec. 923 = = (14.5) | OsOze 4 (6.0) cal = (52.8) 
OsO4 solid 813.3 3.41 10.9 34.7 OsOx } (23.1) = (—2.4) (67.0) 
liquid 403 9.45 23.4 — =u = ree (143.0) 
gas — — — —- ; — td = 
P203__| liquid 448.5 4.5 10 (34) | v,o, ae 2 = pa (162-6) 
gas — — — — : — exe 
PO: | solid (350) (2.7) (7.7) (11.5) | po, olan |= = (era) 
liquid (dec) — — —_— ‘ i ay = = (95.9) 
P20s_ | solid 631 8.8 13.9 33.5 P05 "375 5.40 — = 30.3 
a a = a _ ;. = = = 165.6 
PaO2 | solid (2560) (20) (7.8) (17.8) | paos (2.6) _— ai 65.0) 
Pa2Os | solid (2050) (26) (13) (37.5) | Pasds 28. (11.4) _— a (127.7) 
liquid (3350) (95) (28) — a _ raid (2411) 
PbO solid, red 762 (0.4) (0.5) 16.2 PbO . 4.00 a een 45 hy 
solid, yellow | 1159 2.8 2.4 —_— ye 6.40 _ ce 36.4 
liquid 1745 51 29 — Ae — a 85:7 
aly a a “a eS : (0.4) Fi — (—11.0 
Pb3:04 | solid dec. — — 50.5 > < a — = : 
PbO2 | solid dee. = ws CR pecs sek | pees ges oat eee = rt 
PdO solid dec. 1150 —- = (9.1) PdO ‘ 3 14 9° = s (12 9) 
PoO: | solid (825) (5.5) (6.7) (17) PoO: (i4.: (5.6) — at (66.1) 
Pris _| solid: (2300) (22) (10) (35.5) (22) | tee rE (106.5) 
r203 | solic 23 22 35.5 ane 9 — xs ; 
liquid (4000) (90) (23) a=) | Peds (36 (4.0) e 1-59) ess} 
PrO2 solid dec. 700 —_— — (17) PrO2 a (3.4) —_— (—2.8) (85 9) 
PtO solid dec, 780 —_— —_ (13.5) | pro (9.0 (6.4) — = (39.7) 
PtsO4 | solid (dec.) — ae (41) PtsOs | (3C (17.4) ae — (139.7) 
PtO2 | solid 723 (4.6) (6.4) (16.5) | pide 1 (9.6) we = peas 
liquid dec. 750 -- - — (21) ae! = =a ee } 
PuO | solid (1290) (7.2) (5.6) (20) Pud ct (2.4) =5 = ae ie 
liquid (2325) (47) (20) = (4, ae = = ‘eg 3) 
gas “a a 3 Baw (8.6 = ae, = —5.3) 
Pu20z | solid (1880) (16) (8.5) (38) > = = = = . 
pion [eld] 689 3 1 3 | aim [por | 2 | aw | = com 87, 
uO2 soli Z t (6,2 ‘ > — or 
liquid (3500) (90) (26) —_" | PuOs too es (3.4) — | (—2.6) aod 
RaO solid (> 2500) —_ Fe (17) RaO (10.5) (2.0) wes = ages 
Rb20 | solid (910) (5.7) (6.3) (27) Rb:O (15.4) } (5:8) — es as 
Rb:02 | sold B13 7.3) (8.7) 27.5) (22) Ft hoes = (95.9) 
202 | soli 43 (7.3) ‘ (27. an =. : 
liquid (dec.) — = Se oe bc ee bee = poe 0) 
Rb20s eld 702 (7.6) (10) (32.5) | Rb, | (20.5) | (13.0) = = ‘ee oe 
ate 4 1 50 7 (34) — =i — 157.8 
RbO2 | solid 685 (4.1) (6.0) (21.5) ; = (157.8) 
liquid dae! ; = — eae RbO2z hi (6.4) =a —_— ee) 
j ( 2) : = - a = : 
ReO2 soli | 1475) ( (8.1) (15) ReO:2 B (9.8) _— (49.5) 
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Temperature 
Oxide Phase} of Transition 
(°K) 
ReOz | liquid 2 
ReOs | solid ee 
liquid dec. 
Re207 solid 569 
liquid 635.5 
gas — 
ReQa solid 420 
liquid (460) 
Rb2O solid d 00 
2 Bost ec. 1400 
RhO solid dec. 1394 
Rh2Os; | solid dec. 1388 
RuO:z | solid dec. 1400 
RuO« solid 300 
liquid dec. 
SOz gas aan 
Sb203 | solid 928 
liquid 1698 
Sb02 | solid a 
2 Bow dec. 
Sb:0s } solid dec. 
Se203 | solid (2500) 
SeO | solid (1375) 
liquid (2075) 
gas = 
SeO: solid 603 
gas i 
SiO solid (2550) 
SiO: solid, B 856 
solid, @ 1883 
liquid dec. 2250 
Sm20s | solid (2150) 
liquid (3800) 
SnO solid (1315) 
liquid (1800) 
gas aS 
SnO2 solid 1898 
liquid (3200) 
SrO solid 9703 
SrO2 solid dec. 488 
TazOs | solid 2150 
liquid = 
TcO: solid (2400) 
liquid (4000) 
TcOs | solid (dec. <1200) 
Te207 | solid 392.7 
liquid 583.8 
gas = 
TeO solid (1020) 
liquid (1775) 
gas — 
TeO: solid 1006 
liquid dec. 
ThO solid (2150) 
liquid (3250) 
ThO: solid 3225 
TiO solid, @ 1264 
solid, 8B | dec. 2010 
TizO, | solid, a@ | 473 
solid, B | 2400 
liquid 3300 
TizsOs | solid, a 450 
solid, B | (2450) 
Hquid | (3600) 
TiO: 80 id 2128 
liquid dec. 3200 
ThO solid 573 
liquid 773 
gas — 
T1203 solid 990 
liquid (dec) 
UO solid (2750) 
UO2 solid 3000 
U308 solid dec. 
UOs solid dec. 925 
vo solid (2350) 
liquid (3400) 
V203 solid 2240 
liquid dec. 3300 
V30¢ solid (2100) 
liquid (dec.) 
VO2 solid, a 345 
solid, 8 1818 
liquid dec. 3300 
V20s5 solid 943 
liquid (2325) 
gas — 
WO2 solid (1543) 
liquid dec. 2125 
WO: solid 1743 
liquid (2100) 
gas — 
Y203 solid (2500) 
ZnO solid dec. 
ZrOz solid, « 1478 
solid, 6 2950 











{eat of Panos of | Entropy A B 
ransition ransition | at 298°K] Oxide a b c 
keal/mole (e.u.) (e.u.) (keal/mole) (e.u.) 
(80) (25) es ReO2z (24.5) — ~- (1.204) (127.0) 
5.2 12 19.8 ReO;: | (18.0) | (5.8) = (5.625) (84.5) 
as er i 39 = = (4.644) (136.8) 
15. . ke2O 41.8 14.8 — (14.127) (200.3) 
17.7 27.9 = ys ra Sei = (9.203) tated) 
= = ra (38.2 by ea: (— 25.97) (109.3) 
(4.2) (10) (34.5) | ReO« | (21.4) | (10.8) eee (7.531) (91.8) 
(9.3) (20) — (33) ae = (6.775) (146.7) 
= = = (16.5) | (8.6) aE (—8.118) (30.6) 
= = (25.5) | Rho | 15.59 | 6.47 — ee 4.936 (65.3) 
= a (12) RhO (9.84) | (5.53) = = (3.179) (45.7) 
= si 125) RbsO1 20.73 | 13.80 — — 8.704 ae 
= ar 2. O 11.4 6.0 = = 666 (54,5 
(3.2) (1) (32.5) | Rud, (20) sa Ta ae = (5.963) (81.5) 
= = = (33) as = = (6.663) (144.9) 
= ie 59.40 | so. 11.4 1.414 =. —2.045 | 4.148 712 
14.74 15.88 29.4 1 Sb203 | 19.10 | 17.1 = = 6.455 84.5 
8.92 5.25 = (36) = = = (0.035) (168.2) 
= = a (20.8) = = = (— 34.70) (49.9) 
= = Bs SbO2 | 11.30 | 8.1 = = 3.725 ol 6 ss 
ae a : Sb20 22.4 23.6 = = (7.728) 104. 
(23) (9.3) 24.8 Seas iP ave a = 7.159 108.9 
(7.6) (5.5) ()) SeO (9.1) (3.8) = = (2.882) (42.0) 
(45) (22) = (15.5) == == = (0.490) ee 
= = aS 8.20 0.50 a= (— 58.54) 0.7) 
(24.5) (40.6) (15) ScO2 (12.8) | (6.1) = (4.150) (39.8) 
a = = 14.5 eit as (— 20.45) 26.4) 
(12) (4.7) (6.5) | gio 7.3) (2.4) — (2.283) (35.8) 
0.15 0.18 10.06 | Sid» 11.22 | 8.20 7 4.615 57.83 
2.04 1.08 =; 14.41 | 1.94 12 4.602 fe 
= = - 20 = = (9.649) (lide 
(20) (9.3) (36.5) | gm.05 {35 9) (7.0) ue (8.033) (113.2) 
(80) (21) a (36) Ze (—6.431) (166.3) 
(6.4) (4.9) 13.5 | sno 9.40 3.62 = 2.964 41.1 
(60) (33f — (14.5) ee aX (0.141) . (68.1) 
= = ee 9.0 at ae (—69.76 (—6.4 
(11.39) (5.95) 12.5 I sno. 766 2.40 as 7.103 91.7 
(75) (23) a (22.5) ae = (0.304) (117.7) 
16.7 6.2 a8) SrO 12.34 | 1.120 = 4,335, ue 
ae ei . SrO 16.8 2.2 = (6.11 ‘ 
(16) (7.4) 34.2 | Tas0. oboe ioe a5 9.151 135.2 
= = aE 46 on s (6.158) (235.1 
(18) (7.5) (13.5) | Teo, t0-4) (9.2) i (3.510) (48.6) 
(105) (26) (19.5) (25) — — (—5.946) (132.7) 
Es = : TcO 19.4 5.2 7: (6.686) (93.7) 
(1) (28) (42.5) | T0207 (301) (Fa) = (13.29) (187.2) 
(14) (24) 7 (64) = = (10.02) ae) 
1 70 3) (25) (28) = (— 21.98) (43. 
(7.1) (7.0) (13) TeO 8.6 6.2 = (2.840) (37.8) 
(50) (28) = |e in = A (ois | (723) 
= == ae 8.9 a = (—62.16) East 
3.2 3.2 16.99 | TeO, 13.85 | 6.87 = 4435 63.9% 
= = = 30 SEs = (3.94 : 
(13) (6.0) (6) | Tho (i1-0) (2.4) LE; (3.386) (47.4) 
(65) (20) = (15) = = (— 6.561) (66.9) 
(18) (5.6) 15.59 Ino. | 16.45 | 2.346 = —2.194 | §.721 80.03 
0.82 65 8.31 | Tid 10.57 | 3.60 = — 1.86 3.935 54.03 
= hie oe 11.85 | 3.00 = ze 4.1 : 
eee Aes 18,83 [gi,08. 7-31 pe53.52 = = 4.559 38.78 
(24) Oo) EE 34.68 | 1.30 — 10. 1 ee 
ve Ne a Bias — — -- (—7.79 193. 
2.24 4.98 30.92 17,05 | 29.50 a8 = 11.887 179.98 
(50) (20) = 41.60 | 8.00 = = 10.230 202.80 
(85) (24) a (60) 2 = = (—18.701) | (306.4) 
(16) (7.5) 12.01 | 7i9, | 17.97 | 0.28 act — 4,35 6.829 92.92 
ae = ae (21.4) — — — (— 2.610) (111.08) 
(5.0) (8.7) 23.8 |1LO (15.8) | (6.0) = 0.3 (5.078) (68.2) 
(17) (22) fo (22.1) oa = =e (2.651) (96.0) 
is ae = (13.7) = as is (— 20.94) (18.0) 
(12.4) (13) (33.5) |ThOs | (23.0) | (5.0) ae a (7.080) (99.0) 
as = a (35.5) a = ae (4.604) (167.8) 
(14) (5.1) a6) |uo (10.6) | (2.0) = (3.249) (45.0) 
Ee a 18.63 |UO2 19.20 | 1.62 = 7.124 93.37 
= = (66) |UsOs | (65) (7.5) = (23.37) (312.7) 
es = 23.57 |UOs 32.09 | 2.54 ae 7.696 104.72 
(15) (6.4) 9.3 vo 11.32 || 1:61 a= 3.869 56.4 
(70) (21) = (14.5) == _— (—8.157) (70.9) 
(24) (11) 23.58 |V20. | 29.35 | 4.76 ae 10.780 148.12 
we au = (38) = = (— 6.028) (193.4) 
(42) (20) (32) |v30s | (36) (30) = (12.07) (182.1) 
ae = = (55.6) ae = (— 54.72) (249.1) 
1,02 2.96 12.32 |VO2 14.96 = Ls 4.460 72.92 
13.60 7.48 ==: 17.85 | 1.70 cS 5.680 89.09 
ae = = 25.50 = z= 2.962 135.87 
15.56 16.50 Bion |ivz08 |e 46i52= ||| 3.90 = 18.136 240.2 
(63) (27) = 45.60 ee a3 2.122 220.1 
ae at = (40) = = (—73.90) (149.6) 
(11.5) (7.45) (15) |WO2 (17.6) | (4.2) = (6.772) (88.8) 
ee pa ae (24) es = (—0.112) (121.8) 
(17) (9.8) 19.90 |WOs 17as3e | 7274 EE 5.511 1.15 
(43) (20) = (30) — aaa (--1.162) (152.5) 
ao = = (18) = ae (— 69.36) (40.2) 
(25) (10) (29.5) |¥2Os | (26.0) | (8.2) = (8.846) (122.3) 
re as 10.4. |Zno 11.71 | 1.22 = 4.277 57.88 
1.420 0.961 12.03 |ZrO2 | 16.64 | 1.80 = 6.168 85.21 
20.8 7.0 = 17.80 as _ 4.270 89.96 











VALUES OF CHEMICAL THERMODYNAMIC 
PROPERTIES 


All values of energy given in these tables are expressed, insofar as possible, in terms of the 
thermochemical calorie, now defined in terms of the absolute joule. 1 thermochemical 
calorie = 1 calorie = 4.1840 absolute joule = 4.1833 international joule. The notations 
used in these tables are as follows: 


AHf° = the standard heat of formation of a given substance from its elements at 25°C. 
AFf° = the Sree free energy of formation of a given substance from its elements 
at 25°C. 


logio Kf = the logarithm of the equilibrium constant for the reaction for forming a given. 


substance from its elements at 25°C. 
S° = the entropy of the given substance in its thermodynamic reference state at the 
reference temperature at 25°C. 
c = crystalline; in certain cases where a substance exists in more than one crystal- 
line form there is an indication as to which form is concerned. 
9 = gaseous. 
am = amorphous. 
ag = aqueous; unless otherwise indicated the aqueous solution is taken as the hypo- 
thetical ideal state of unit molality. 
gle = glass. 
lq = liquid. 
ppl = precipitate. 


The values in these tables were taken from Circular of the National Bureau of Standards 
600, ‘Selected Values of Chemical Thermodynamic Properties, issued February 1, 1952. ** 
























































Substance State AHf° AFf° Logio Kf s° Substance State Se 
Aluminum j 
Al 9 75.00 65.3 | —47.86 39.308 Ammonium 
ren c ieee as 0.00 0.000 6.77 (NH)C:01'H:0 c ie beled 
aq SOT hari atts cbiehectdlonn sis hated pisces ee aq ae TRY A nae Elemis tr | SR Ans 
AIBrs ¢ =125.8 | “190.7 | 88.47" | 4d NHCl 4 =75 22/6 
aq C7) ie ee meicio.§ Sri aa aonieede ta | tao nics aq, @ T1768 co See |) Sateen ree ees 
AliCs c —30.9 | —29.0 21.26 25 NH:C10, c = 60 40M ees |, See oe 
Al(CHs)s lg 26. Giamile .cetgeccctals bb apenas NH.F c =111.65 | (eee) leat eee 
AleCle 9 SUS Ca cariataees viet. G rnitet AlMaplaibette aq, © =110:40)) Sed |. SL eee see 
AICls ¢ —166.2 | —152.2 | 111.56 40 NHI c — 48.30 | bitin s'|,.. eee Cee 
aq, 600 AS Belt ives tad aeti lh a omaeubesel|lgsten wa aq, © Set OS [cian ee a erences eet | | ar: 
AIC]s:6H20 ¢ —641.1 | —542 4 | 397.57 90 NHiNO2 c = 63.1 ge hl ene 
AIF; ¢ —311 —294 215.5 23 aq —57.1 |. ee S|, ee 
AIF;:3H20 ¢ 549.1 —490.4 | 359.46 50 NH«NO; c =87 97 | CORES tal i pee ete 
aq = SOL 4 mols secede IP kere cea edie beasts aq =81.11) 6 A OeR Ee coeenee Meee 
eee set] Sete eh soem Meee tet au et es 
3 Cc 7 tod 5 aq, bel? 3 YO) Mi ete cn ee PP (| ees Saar, 
aq TOSSA tne Ac seal ee RR lies) Pee (NHs)2HPO, c =-376- 1271 crc i) oe eee 
AIN c =e | Seal 36.72 5 aq, 500 =979.01'| co ahe| | ee eee 
Al(NO:)s aq Hy OH note. Milt fibers kale Been (NH:)sPO, c — 40.8. | Rowe s | Ore Di eres 
Al(NOsz)s:6H20 c —680.65 | —525.82 | 385.419 | 111.8 ag, 660 =3940Gr a O90) | ee A eee 
AM(NOs) °9H20 ¢ —897.34 | —700.2 | 513.24 | 136 (NH4)sP013H20 =e =612.8. | Sekt og ee Lee 
Aly Ox(a)* c = 309.09 —376.77 | 276.167] 12.19 (NHa)2PtCh c = 195 He eeeeeeees eeeete eeteeee 
¥ c — BON BA Meee stateiehacoak Pesevodi es ok [an itebes oe aq = 186.9 ©] Gc nioae 34s sce ee oie 
Al.03'H20 C —471 — 435 318.8 23.15 (NH;):8 aq 54.5 | (SEES | ee eee 
Al2Os'3H2Ot c —613.7 | —547.9 401.60 33.51 NH;HS c =38. 10) | 82 UNSSC eee 
A\(OH)s am STi teal laee es Bee ee eee | ae ee tq 95.7 acl | ee ee 
AlsS3 c SVG. | nae 86.27 23 NHS c == 34.0) |), eet dg.) 5 en eee 
Als(SOs)s ¢ —820.98 | —738.99 | 541.670 | 57.2 aq =29.7. |i, ee |) eee ee 
aq =B07 AE ee 8 EAA errr abe ad Meg swears (NH4)2Ss c 838.4 |e see oll) teekcaih UP ceo wee 
Als(SOu)s*6H20 c —1268.14 |—1105.14 | 810.054 | 112.1 aq = 65.4 || EReg a |) eae aia ae 
Alo(SO4)318H20 c OTB 5 eit, oi... elas Poe eras (NH4)2S0, c 212.0: |) See llce Se ae eee 
AINH4(SOs)2 ¢ —561.24 | —485.95 | 356.195 | 51.7 aq ==911.3.. | 1, Foe tk | aE ane 
aq DOL LAM a le eheccse ctl agen eerste eee seas (NH,)2S03-H:20 c —— 284 22 Ne seo ne dca cao tee 
AINH4(S04)2"12H10 | —1419.40 |—1179.02 | 864.207 | 166.6 ¢ = 183-8 (tele k |S eee ee 
Ammonium NHdi60s aq —181.5 
: Tee ime toeer ir cue pecck ge Mer se 
aqe ca El aean RR| e e ecda | Coban gear c = 244.83 || ocacathe [ican pint Aleman es 
NH aq —31.74 | —19.00 13 927 26.97 NH«HS0. aq D456 |) Caco rek |i tes eeeen) Bee 
NH,OH aq — 87.64 wyaidtess | MU) eatatacare, «ste NN aracelp a) ere (NH ) S205 c —30G. 4, 4.00 cect) vee Ronee 
NHuHoAsOu ¢ —251.47 | —197.24 | 144.574 41.12 ee ee ag et (A le pees We etictes |b akan 
aq A oes Sree WE ce Grin ie eee oc aq =—26.2 | cgeeerde: Ion cohen) eee 
(NH4)2HAsO« c = DEOL ull iemercercdl| Cotte dete Almas attonls (NH4)2Se aq 6. |. cet Hin ont een ees 
aq SOT RUB: bli cmicadh. camimacccoere lenacm ete Ae ¢ = 690.7 te concen eae 
(NH,)3AsO4 | ie =e TI heseers Samer | eeinc Sob eine t ark rice aq 622, a 
od”, .’ en OD WO Ie ae ee a Ss et Ce c — - % 
NHy)sAs0c3H:0 | ¢ =S1G.8 01 cata cail mes toss Nee ; rag ae ate Be se). |e 
io, aq sa we eeeees 7 aq B17) lh apeasck ils s cae eerie 
BO; aq ee tee A . c =74,0. Lt cnet ole benteee Ree 
NH.BO,H.0 ¢ 2) OE a ne ae are ae ii deat o OU Te Pmeceel Ws need eo 
eee if i 49 ane Go ween NHOH-HNO, |<) =ans. [fone | eee eee 
aq, SHO Auth Me Gee's stalls gM ara tit Sole : —282. tee 
(NH)sC05 a —225.11 | —164.22 | 120.371 | 41.2 (NHLOH)rH80. [0 O76 Fab eh) eee 
H«HCO, c 208 1 | ves e- sis wees | eee eens 50H: 245.0 lca ce ck s obathes Mie 
acaba aq —196.92 | —159.31 | 116.772 | ‘49.7 NH:0H:H:80« at a dE ek le eee 
NH.CO.NH: ¢ = 184 21 —109.47 | 80.240] 39.70 NaH le. ca SI 19005 Eo ec bee ae eee 
aq TBO GN): dvs o> saree Sectoral tree eee aq, 800,05 N° B36 leak a elle joe eae 
NECN ts Le Ai eee N:He H:0 ta mi dpsed Mime Neca: 
NH.CNO ¢ TUT | te Poe Pn N:Be HCl “a bite 
aq 1} PL een ine inet teatith | (encore chic | Moor Hoe sam le TN 90 0 eee oe ee eee 
NH.CNS ¢ HO foots foe Plan NsHv-2HCl a Oe eee 
aq — hast eR | wee neene | evecnee (NoHa)2"H2SO4 aq TT Sa a asl) he oecnle ee ee 
ay! ads | SUR tt neh teed Nall H.80« i. TOR | ssoeseee | sesesees | sates, 
(NH)2C20 ¢ = OBR OUI Ate met alin eee a Eee 70. *s) | 87 ga | 86°74 
be ore Bg 9900 yo ol 900.6 |e cuss OF ste, hecrat nen dae aN, fa, 100 51 ad Vint aie 
pore tek ee ee ee ee et ee eee ee 


* Corundum, 
+ Hydrargillite. 
** All values are expressed as kilo-cals per gram mole 
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Substance 





Antimony 
Sb 


Sb206 

Sb28s3 (black) 
(orange) 

Sb2(SOx)s 


H;3SbO« 
Argon 
A 


A-5H20 


Arsenic 
As (gray) 


AssO« (oct) 
(mon) 


AsoS3 
H;AsOz 
HAsO 


Barium 
Ba 


Bate 

Ba3(AsOs)2 
BaHAsO,-H20 
Ba(H2AsOs)2"2H20 
Ba(C2H302)2 
Ba(C2H302)23H20 
BaBre 


BaBr2-H20 
BaBr2-2H20 
BaOBr2 
Ba(HCO2)2 
Ba(CN)2 


Ba(CN)2"Hs0 
Ba(CN)2"2H20 


Ba(HCOs)2 
BaC204}H20 
BaC204-2H20 
BaC204:3}H20 
BaCle 


BaCl2-H20 
BaCl2:2H20 
BaOCle 
Ba(OCl)2 
Ba(ClQz)2 
Ba(Cl03)2 
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anan 
a 
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c 
am 
Cc 
ag 
9 
9 
c 
g 
lg 
g 
lg 
g 
c 
c 
c 
aq 
c 
c 
c 
c 
c 
ag 
c 
aq 
c 
ag 
9 
¢ 
aq 
Cc 

c 
c 
c 

Cc 
c 
aq 
c 
Cc 
aq 
c 
c 
aq 
c 
c 
c 
c 
c 
aq 
aq 
c 
c 
c 
c 
aq 
c 
c 
aq 
aq 
c 
c 
ag 


a 


aS 7 3 
@mmw POD RK OIWAOWNIWOWOWNOD1H° 


NN HOW RUMWENOWHWARDHEHNOCUAMWORPwWHAI 
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P= 


q 
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Substance 


Barium 
Ba(C103)2°H20 
Ba(Cl04)2 
Ba(ClO4)23H20 
BaPtCle 


BaPtClo-6H20 
BaCrOu 
Bak’2 


BadSiFs 
BaH 
BaH2 
Bale 


Bal2-H20 
Bal2-2H20 
Bal2-2}H20 
Bal27H20 
Ba(IO3)2 
Ba(IO3)2*H20 
BaMoOs 
Ba(Ns3)2 


Ba3Nez 
Ba(NO2)2 
Ba(NOz)2*H2O 
Ba(NOs)2 


Oz 
BaOQ2z-H20 
BaQ2-8H20 
Ba(OH)2 


Ba(OH)2*H20 
Ba(OH)2-8H20 


Ba(H2PO4)2 
Bas 


Ba(HS)2 
Ba(HSOs)2 
BaSOs 
BaSO. 


BaS206 
BaS2V6'2H20 
BaS2Os 
BaS20s°4H20 
BaSsOc 
BaS406-2H20 


Beryllium 
Be 


Bett 
(in acid solution) 


BeBrz 
BeBre (in HCl) 


BeCle 

BeCle (in HCl) 
BeClo-4H20 
Bel’2 

Bel 

Bel 

Bel: (in HCl) 
BeMoOs 
BesN2 
Be(NOs)2 
BeO 


Be(OB): 


BeS 

BeSO. 

BeSO.4-H20 

BeSO4:2H20 

BeSO4:4H20 

BeSOu-4BeO 
Bismuth 








VALUES OF CHEMICAL THERMODYNAMIC 
PROPERTIES (Continued) 


Read aananan 
4 & 


es ey ks eee ace 
P= < 


=} 


TSD SMO RNS GTA Go Oe ok 


ag 


tJ SSRIS yee pons ASS) eaaagaaanaea 


& 


(B) 


aanaacnananenana 


=e aa 





Ce 
8 








- 


ix} 
i) 
= 


oo 


i 
oS 
Qi AWANSSMWISMWUNAIDRS BPOONS 


Se 
eS 










































Substance 


Bismutp 
BiCls (in HCl) 
BiOCl 


BioOs 
Bi(OH)s 
1203 
Boron 
B 


B 
BBrs 


BCls 
BuC 
B(CHa)s 
BF; 


BF 
HBF. 
BH 
BoHe 


BsHo 
ByoHu 
BN 


BO 
B203 


B2S3 
HBO. 


HBO; 
H2Bs07 
HBO; 


Bromine 
Brz 


Br2-10H20 
BrCl 
HBr 


CdBr2-4H20 
CdCle 


CdCl2*H20 
CdCl.:23 H20 
Cd(CHs3)2 
Cd(CoHs)2 
Cd(CN)2 


Cd(ONC)2 
CdCOs 
CdF2 


CdH 
CdI2 


Ca(Na)2 
Cd(NOs)2 


Cd(NOs)2"2H20 
Cd(NOj)2"4H20 
CdO 


eine 
Cd 
CdSOu 


CdS04°H20 

CdSbz 

CdSe 

CdTe 
Calcium 

Ca 


Ca++ 

2CaO-Al203 
2CaOAl203°5H20 
3Ca0-Al.O3 
3Ca0-Al203:6H20 
4Ca0-Al203 
Ca3(AsO4)2 
CaHAsOu 
CaHAsO«4:H20 












VALUES OF CHEMICAL THERMODYNAMIC 
PROPERTIES (Continued) 

















aq 560 Riocch ee | siectaeons, el Boeeeeaee 
c 3 56.44 20.6 
c 49. 87.01 36.2 
¢c 1G f) cevkctemrer lt te att. | leieeees 
¢c 8 28.88 35.3 
9 2 —63.55 36.649 
c 00 0.000 1.56 
am 4 «0G ATM Bee: 
6 37,38 77.49 
q 8 38.41 54.7 
9 5 66.63 69.29 
lq 0 66.41 50.0 
Ca) race fo urperigers so. 1 Prt pranaar 6.47 
lq ed peat oll nee eR INee ae 
9 4 191.53 60.70 
aq LOoN oeseminae Leccokitamee |lutemetcats 
aq 251.4 40 
ge A) are a00 8) || erie ceetivae' | eens ce eae 
g —49.18 39.62 
g —14.51 55.66 
9 —29.03 65.88 
CP MIRE Se Nciccncsaits | tue eee tae 
Tee BIR OORGY i nctacete lkseescenn eet Beiter 
c 19 94 8 

9 8 50 47.22 
c 207.44 12.91 
gls 205.53 18.8 
c ae 

c 

a 

a 

¢ 

c 


















9 —13.700 40.07 
c 0.000 12.3 
Cmatne | Lalistonooe: ma I0S ete nia one 
c 51.412 31.9 
aq Sof tal wgates 
c 218 166 74.7 
c 60.017 28.3 
aq 59.577 11.6 
c 102.713 40.8 
c 165.266 55.6 
fe IE Wetec med Weenie arinad oct atc 
Pi I oe RR Ol Remi Aemaripome! mo come ae 
CF BO apechom. ll onanonce Wiccan os 
(Ee 9 RID Ee imeasonetic ili crarsnocon | | cena 
25.2 

27 
ie en Pee IAT reece Woman ia | Merah ae 
—40, 849 50.76 
35.183 40.2 


= 
8 


rs) 


ERS SCE SIR ESM 


RSS 





eanananaannsn 


* (a) Pseudowollastonite; (8) wollast - 
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Substance 


Calcium 
Ca(H2AsOx)2 
CaBr2 


CaBr2-6H20 
Ca0-B203 
Ca0-2B203 
2Ca0-B203 
3Ca0-B20; 
CaC2 
CaCOs (calcite) 
(aragonite) 
Ca(HCOs;)2 
Ca(HCO2)2 
CaC20.4 
CaC204-H20 
CaC204:2H20 
Ca(C2H302)2 


Ca(C2H302)2H20 
Ca(CN)2 


ERIS BS BIN I FR ES 


= Spe 


eeenenoananna 
r) 


CaCl2-2H20 
CaClo-4H20 
CaCl26H20 
CaCl2-2CaO 
CaCl2-3CaO 
CaCl23Ca0-3H20 
CaCl23Ca0-16H20 
CaCl2-3C2HsOH 
CaCl2-4C2H:OH 
CaOClz 


CaOCl2-H20 
Ca OCl)2 
CaCrO, 
CaF: 

CaH 

CaHa 

Cal 
Cals-8H:0 
CaNe 

CasN2 
Ca(NO2)2 
Ca(NOs)2 
Ca(NO3)2°2H20 


Ca(NOs3)2°3H20 
Ca(NO3)24H20 
CaO 


c=) 
mNMaHwoo 


o 


NOW DWAIMN DWH IDWOROW HD POO 


SeSe 


QO On 09 


c 
c 
¢c 
¢ 
c 
c 
c 
c 
c 
c 
c 
aq 
¢ 
aq 
c 
aq 
c 
aq 
9g 
c 
c 
ag 
c 
¢ 
c 
c 
aq 
¢c 
aq 
¢c 
¢c 
¢c 
c 
¢c 
¢ 
ag 


CasP2 
Cas(PU4)2 


CaHPO, 
CaHPO«s-2H20 
Ca(H2PO,): 
CaS 


ee 
— 
i} 


i 


CaSOs:2H20 

CaSO, (anhydrite) 
(soluble ) 
(soluble 8) 


CaSO«¢}H20 
CaSO4-2H:O 


CaS:03 
CaS2036H20 
CaSe 
CaSis 
Ca2Si 
CasSiz 
CaSiO;* 
CazSiO4 
CasSi0s 
CaWO, 
Carbon** 
C 
C (diamond) 
(graphite) 
O2 


CO 


** For the values of organic compounds see table following zirconium compounds. 


Se PPE at 
DR 
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VALUES OF CHEMICAL THERMODYNAMIC 
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Substance State Logio Kf §° Substance State 
pees Chromium aq 
e ¢ 0.000] 13.8 ‘ 
ree aq 124.97 | —44 en 
CeCls c (a) Sy al haa CuO ‘ 
oe e203 
Ce;Hs - 193. 87 5 Cr203H20 c 
Cela ¢ (a) res, eee. Cr202"2H20 y 
ag 152 09 34 Cr203°3H20 c 
CeO2 Glee, 8 MeO Ee “llc cucenia ll caceeee. [Ce sataes Cr(OH)s 
Ce0;-2H20 ee ait ona eet a eee || eae | pe HaCr64 aq 
CeS: ¢ ip es a hal, Ugpaly 
Cos. OT oR ha aia as peace Co : 
e(SOa)2 Ce Pee ORO etl) cca = ee ees 
Cex(S04)s aq 639.90 | —76 aid BL 
Cea(SOx)s-5H20 tee Wee OSA comteaat || onc con [txemnons oBre-6H i. 
Cex(SOu)s'8H20 fe ee [ee entra a 
Ce2(SO4)s-9H20 c O28 83°— nen osteo 
Cesium eae 
Cs ¢ 0 0.000} 19.8 CoCly. ; 
Cst aq 2 49.111] 31.8 oe? Oi 
CsBr c 3 67.142 | 29 CoClo-2H20 5 
ag al 67.420] 51 ‘oC ls-4H.0 ‘ 
Cs2CO3 c Ed Wie mcraree aee Albente micle reverse mareicte ats CoC ord 33 
CsHCOs C SN eae | (Rite LL oe CoCla"6H20 
ag Wea ferme. |} Pe ae aN Bat ee CoF2 
me . 3 96.080 | "45'0 ee e 
CsC10. c ‘8 53.713 | 41.89 een : i 
ag 6 51.294] 75.3 CoH2 c 2 
CsF c 6.9 ar'bia | °39°§ Colz c 4 
a .o 
Cs2SiF s = 9.5 oe -& i Co(IOs) ee 3 
CsH 9 9.0 Shes 51.25 bi aq 9 
CsI c 0.5 58.419 31 Co(I0;)2"2H20 c 9 
ie aq 6 58.463 57.9 Co(103)2°4H20 c 9 
CeNO, ; a SPT | sts er Co(NOs)2 t a 
1G ergo) 8 | Mame ech cee rar aq 
Cs:0 a i 68.769 86.8 Co(NOs)2*6H20 c z 
Cs:02 : 2 ee Re CoO é : 
a : 4 ule Caouh ; : 
CsOH-H20 ms Se | Beate re | Wereee pes sag a : 
CsReO« 4 . cee | eet 2 og c 
Of wee ee fl vcew nee I teins c 
Cs28 c : pee een Cos c ; 
aq FP eee: + Paes o tie ppl 
CsHS a y 4 Baer Se c 
rn ce € 
CaSO. ¢ cL eee ot || aeons of ee Sua ag 
aq 3 228.809 | 67.7 Co$04-6H20 ¢ 
ae c yal | epkeceenn e|| Resear It Cais Sekt CoS04-7H20 c 
Cs c iP" \\|| SeARo Sc |) aapeeeee || 55 cosoc Celumbium (See Niobium) 
Cniics aq GE) Sespasoc |) suuecese lll dasoour Sapper : 
Cle 0 00 0.000} 53.29 i 
Ch aq 02 22.98 13.17 Cut aq 
CIF 9 e) 9.97 52.05 Cut aq 
ClO Ce eh lpame ©) SARS iS Sl REE | [bene core Wl bata rares CuBr 9 
C102 9 i) —21.623 | 59.6 % 
ClO; 9 (i ll | Seetnee en. || Bere shee ok) | As ne CuBrz c 
ORG 9 20 —16.419 | 63.70 CuBr 48.0 ¢ 
2 g Sy Pere fl. We Aepcomercial| | ckrricn By u 
HCl 4 16690 | 44.62 Cu(CoHs02)2 fe 
aq 22.979 | 13.17 Cu(C2H302)2"H2C Jc 
HCIO aq, 400 OE | aaa nes CuONC c 
aq, as alavens ie) fl Giparte Stel one U' 
HClO: CR ee) V7.9 oe [ne 4) eee iaiiaen ie 
HClO; FaiRD oe Wl a  SOPSRG ON Ie eree eek | ieee toot) | theo ben CuCl c 
HCO. Lda WK iets | he Seed sateen teetsoes CuF 9 
rip Uf ReSSEb CSTE Ra span It aiemoppies | \iccactes uF 2 ¢c 
HC104-H20 Cher tee be 02 8 a Nac can OUN GA: ciisieti dd Begacks CuF22H20 c 
HCI0-2H20 Tees Pa G28 | assay ibec ate gellaetess m lo 
Chromium Cul 9 
Cr 9 —51.16 41.64 i 
4 0.000 5.68 Culz ¢ 
Cr+++ Ghar = 1} SLO | Etcetera eae | ee CuNs c 
CraC2 ¢ 15.54 20.4 CusN c 
CriC ¢ 12.31 25.3 Cu(NOs)a C 
Cr7C3 c 32.10 48.0 Cu 0 
CrCl2 é 62.414] 27.4 c 
iy A ees) ebeaone |apnsecme |MSacooce Cuz0 c 
CrCl2:2H20 Pe SO On 0 |e eed | Ue eesnee eel Wen. dig Cu(OH)2 c 
CrCl2-3H20 CRUE fl idee | Re Sreeemerceml onboocc CuS c 
CrClo-4H20 Ce PW ORES SR vasce et eens, || Burdette. CwS c 
CrCl; c 86.492 30.0 CuSO c 
CrCls FR ieee ON | ll Seeoonas||Pascomeace||| Goumaoue CuS0«H.0 aq 
rO2Cl Tyeeee RE aS Beal Shenae Dill eemtaae S04 He c 
Or” te Baer Se oct CuS04-3H20 ' 
CrFs Se COO a AG cveteresrie ay if) eevee CuS04:5H20 Cc 
Cr7He a Bao rie | hisks he I aes CuSO. c 
Peace peas Wd Geisedeede a 
Cri: c CuSe Fe 





* (a) Pseudowollastonite; (8) wollastonite. 


** For the values of organic compounds see table following zirconium compounds. 
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PROPERTIES (Continued) 


Dysprosium Hydrogen 
Dyn it (mass 1)* 9 0.00 
DyCls (mass 2)** g 0.00 
* g 52.09 
H** g 52.98 
Dyls H.0* g —57.80 
Iq —68.32 
Dy(OH)s H.0** g —59.56 
Dy2(SO4)s lg —70.41 
’ Dy2(SO«)s°8H20 H*H**O g —58.74 
£rbium lg —69.39 
Bre H.02 g —31.83 
ErCls lq —44.84 
aq —45.68 
Erls Indium 
Erl; In g 58.2 
Er(OH)s In+t+ aq 27.3 
Er2(SO«)s InBrz c —96.5 
_ Er2(SO4)3'8H20 InCl g —18 
Kuropium c —44.5 
Eutt+ InClz ce — 86.8 
EuCl; InCl; c —128.4 
y) InH 9 51 
Eu2(SO4)s ‘2 InI 9 20 
Eu2(SO4)s-RH20 0 InIs c —55.0 
Fluorine InN c —4.8 
2 0 InO 9 91 
1s 0 TOs c —222.5 
F.0 Ari In(OH)s c —214 
HF at In2(SO4)s ¢ —695 
: Iodine 
Gadolinium I g 14.88 
Gd c 0.00 
Gat I= aq —13.37 
GdCls IBr g 9.75 
IC] ] 4.20 
GdI ICls c aoe 
HI g 6.20 
Gd(OH)s aq —13.37 
Gdo(SOa)s 1205 c — 42.34 
Gd2o(SO«)8H20 HIO; c —57.03 
Gallium Iridium 
a 9 Ir g 165 
Garr aq c 0.00 
GaBrs c IrCl c —22.3 
GaCl, c IrCla c —42.8 
aq IrCl; c —61.5 
Gals c IrFs lq —130 
GaN c IrO2 c —40.1 
GaO g IrS: c —30 
Ga20 € IreSs ¢ —61 
Ga203 c Iron 
Ga(OH)s e Fe g 96.68 
Germanium c 0.00 
Ge 9 Fet+ aq —21.0 
c Fet++ aq —11.4 
GeBr g FeBrz e — 60.02 
Gecl f FeBrs a9 = 98.1 
eCl, ¢ FezC (cementite) | ¢ 2 
GeH, 9 Fe(CO)s Nig —187.8 
GesNa c FeCOs (siderite) | ¢ —178.70 
GeO g H3Fe(CN)6 aq 153. 
GeOz (gls) am HaFe(CN)s c 127.8 
tetr.) c ag 127.4 
eS 9 FeCl ¢ —81.5 
H.GeO; aq aq —101.0 
Gola FeCl:2H20 e ae 
Au g FeCh-4H20 ¢ —370.7 
AuOs-~~ aq FeCl; c —96.8 
AuBrs c aq —127.9 
aq FeCl;-6H:0 c —532.0 
HAuBra aq FeCr204 ¢c —341.9 
HAuBra5H20 c FeF: aq —177.8 
AuCls c FeF; aq —243.1 
aq Fel: c —29.98 
AuCl;:2H20 c ag —49.03 
HAuCla aq FeN c —0.9 
HAuCh:3H20 C FeyN ¢c —2.55 
HAuCl4H20 c Fe(NOs)2 aq —118.9 
Aul c Feo.9s0 “FeO” (wiistite) ¢ —63.7 
Au0s ec Fe2Qs (hematite) | ° —196.5 
Au(OH)s c FesQ« (magnetite) | ¢ —267 0 
Hafnium Fe(OH)s ¢ —135.8 
Hf 0 Fe(OH); c —197.0 
c FeP c — 28 
HfO2 ¢c FeP2 c —42 
Helium FeoP ¢c —36 
He Fe:P c —40 
Holmiuna FePQ, c —299.6 
Ho'** FeP0«2H20 ¢ —440.8 
HoCls FePO«-4H20 c —578.8 
FeS c (a) —22.72 
Hols c (B) = 21.25 
FeS2 (pyrites) e —42.52 
Ho2(SO4)s Sey |G —36.88 
Ho2(80.)-8H:0 (markasite) 








* Atomic weight 1.0078. 
** Atomic weight 2.0142. 
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Substan © ° 5 
ce State AFf Logio Kf 8 Substance State AHf? AFf° Logio Kf §° 
ope ae Lit 
0.00 0.00 0. 39.1 Athium 
Kr-5H20 ¢ SET OA Wiens 8 lyase ae ? ; 
Lanthanum oe oo LiOH c = 116.45 = 108.1, 17.77 12 
a 88 = : aq — ae —107.8 9.031 0.9 
: cy a Oe IPN Ue ae LiOH-H20 c —188.77 | —164.8 | 120.80 | 22 
Lat++ ag —176.2 | —172.9 | 126,73 | —44 nA ¢ ote eee ag eee i 2 e 
La2(CN2)s ; Se a aaa) les : dg —350.01 | —317.78 | 232.928] 10.9 
LaCls c (a) OER Or dW ccccsuet| cone | Oa Bae ieee ¢ 414,20 | veer eee Peres eee [reese 
aq —296.3 | —266.9 | 195.63 | —5 roe 
Lals ¢ (a) NGS Placamecet axis ‘ 5 ore ey La 9 nt 00 | 0:00 | 6.000 44.14 
—216. —_e 0 : c . «UU GF UVU,UUU JT anc anaee 
LaN - eel ee Lut aq 190i | =156.p..| “1is.81 | eee 
Tato 3 gear gel| ed ee LuCla (7) HBT Posie | ieee Press 
a(OH)a em fis el =—=312.900] 220/28 cans. a Set | 2,51 | ....--. 
pee c BOGUS I MeReAeen Kase : hall aa be» Luls c (B) ats abe ot Le eageraa tT cee 
a —100 = a3 aq —200. —=192,0" | 1402738.) |) tee ne. 
eetien ae ys A ccs | Ss oa Lu2(SO4)s ag, © —970.9 | —842 rt bee eens 
Lax(SOys9H20 fe J wae ene —1403.1 | 1028.45 etapa oe on cece adele cg eNO 
Tosca ee oie, i ee | ra | ee Magnesium 
pb 9 41.89 Mg 9 35.9 27.6 | —20.23 35.50 
: is Bi Es C 0.00 0.00 0.000 7.77 
Pb++ aq Re Mg aq —110.41} —108.99] 79.89 | —28.2 
PbBr2 e 38.6 Mg;(AsOs)2 c ye al eres al (at otaaciet | pase eA ae 
ee oy MgHAsOu Cy Cp tal AAS OL Ml aa adcatell ba xemcae 
PbCO; c 31.3 Meg(HoAsOa)2 a = BADEON | Soyhe net | eeeeeene Leta 
PbCO;-PbO ; 48.5 Meg(NHa1)AsO«'6H20 | c ==ROONT: Lease Nl Ganetreee. (tremearr 
PbCO3-2PbO = 65 AO ae c SCRA Meee er ull ee poaco bocotcee 
PHC204 ee ee eee eee ue ; Tios.a1 | “ide'id | “iisceid | 0a 
\sHO2 aq — 168.21 | —158. ; 
Se Neate ome) Pee ee ek es eae’ c —575.4 | —491.0 | 359.90 95 
PD(C:H02)+3H0 | ¢ MeGNY” a4 ty eee 4 enc jh 
ee lq MeCOs ¢ —266 | —246 i90°3°° | "18.7 
a MgCl: C = 153.40 — 141.57 103.769 21.4 
ee eres aq —190.46 | —171. 125.846 | —1. 
Sk 4 ee | ee ee ee ae MgCh-H20 c —231.15 | —206.11| 151.076 | 32.8 
PbI A 41.85 | 24153 | 30.441 | 423° MgClo-2H20 c —305.99 | —267.32 | 195.942 43.0 
- a 9638 | —30 51 32 363 57.8 MgClo-4H20 c —454.00 | —390.49 | 286.224 63.1 
Pb(N3) 104.3 MgClo-6H20 c —597.42 | —305.65 | 370.635 87.5 
Pb(NOs)2 : ae ae oe) aa eee Ba ac Mees c a —175.0 | 128.27 19.8 
Renan FI PEOD S| eG a Pe |e Mg 4)2 c ==TA066! Tanz nce. | eaaenie es Ieee 
ae : ee) ea | eee Me(Cl0x2Hi0 | =o loc, tee [tachemer a |meenney 
(red) c 52.40 | —45.25] 33.168] 16.2 Me CIOS gELO Fe ead Mapes ieee Ps 
(yellow) c —52.07 | —45.05} 33.021] 16.6 MgCrO. : waists) toss | eed ee 
POs c =00.12 | —52.84) 38.364) 18.3 as Beary | ace Ree On 
c ih an (Areca | Mera sorr tas locas, ‘ nly, i orn ae | (792/92 | 1388 
Pb:0s c -175.6 | ~i47'6 | ‘i089 | 50.5 MoH 5 eit immed perey tora 
Pb(OH)2 ¢ —123.0 | —100.6 73.738 | 21 Mel 9 : ; 
Pb:(POs)2 c —620.3 | —581.4 | 426.16 84.45 gla c 86.0 | .....-.. ere (soc 
bs ¢ —22.54] —22 15] 16.236] 21.8 MeN. aq Beieg —133.69] 97.993} 24.1 
c —219 50 | —193 89] 142.119] 35.2 BaN2 c 110.24] ...,.... J -....... | os... 
Sas a Tl oon | eter ot (bee ct 7 Mg(NOs)z c —188.72 | —140.63 | 103.080 39.2 
PbSe ‘ See Been | adem Baris re aq —209.15 | —161.81| 118.605{ 41.8 
PbSeOa ¢ a Al emer’ eas Bian ci Mg(NOs)26H20 | ¢ 
PbSiOs ¢ —258 8 | 939.0 | i75.18 | | 37 eS ¢ 
Pb2Si0s c —312.7 | —285.7 | 209.41 43 Me(OH ¢ 
Lithium MePOos 4 
; 37.07 29.19 | —21. ; 
uM 4 0.00 pet owl Meaao She Ne oeaa ¢ 
Lit aq —66.54| —70.22| 51.470 3.4 MSO. ¢ 
LiBr g =e Ls —50 36.6 53.78 Bus 3 
c —¥ Ait? tm) Woe toch eGo ts meee Apo 
aq —95.45 | —94.69 | 69.483 | 22.7 He iaurNe ¢ 
LiBr-H,0 c SHEN B anaadensa) | enaaeeoal [ocooar MeS0.-6H,0 : 
LiBr:2H20 c — OO OE NN ataransee fh, atresmclee Es a(fewnis MeS0.7H,0 Gy 
LiBr-3H20 c SO Or ll Kaeeoa | Selec Gaskerss Maabs e 
LizCOz c —290.54 | —270.66| 198.390} 21.60 MeSio, c 
ag —294.74 | —266.66] 195.458] —5.9 Mead die 
LiHCO; aq —231.73 | —210.53] 154.316] 29.5 B2Si0« (forsterite) | ¢ 
LiCl 9 —53 —58 42.5 51.01 McWO. ¢ 
¢ ZL Pees metal (eames Mone duce Manca: 6 
aq —106.58 | —101.57| 74.449] 16.6 \hese oe 
LiCl-H20 c M ) 
LiCl-2H20 c c Me 
LiC]:3H20 ¢c Mn++ cy) 
LiF ¢ e ea 
aq MnBrz c 
. a 
Lill 9 MnBrz-H:0 ‘s 
Lil Z MnBr2-4H20 c 
4 MnBrs aq 
a Mn: ¢ —1 —1 0.73 23.6 
LikaH.O : MnCOsz ¢ —213.9 | —195.4 | 143.23 20.5 
Lil- 20 c ppl 7 WAC Meret Ses 5) P PPA OI Hiro. ies 
Lil:2H20 c aq —213.9 —179 6 131.64 —32.7 
iT 3H0 4 MnC204 C Z/ORBO: bi]h. sean lane | meee 
LisN 5 MnC204:2H20 c ==BOSOG!-) src umbeae We arsteiseacvxsach || Mey stmtapsrecc 
LiNO: i MnC204:3H20 c eee eal Ae ai eemeroea [nbudolnt 
LiNOs y Mn(C2H30:)2 c en gd fs 
—285. Ree 
; aq Mn C2H,0:)2"4H20 “e 556.9 .j ie a Wiser Wee 
LiNOs 3H20 é Mack c —115.3 | —195.5 77.330 | 28.0 
LizO2 é MnCh:-H20 c —188.5° a Ay | Cie RS | Ce 
re MnClo:2H20 c DULG af anemic se i ve haven ieies lt sfernenine 








Substance 





Manganese 
MnCl-4H20 
MnF, 


Mol2-2H20 
Mnl2-4H20 
Maol2-6H20 
Mn(N3)2 

nsN2 
MnsN2 
Mn(NO3)2 
Mn(NO3)2"3H20 
Mn(NO3)2"6H20 
MnO 


Mn3(PO,)a 


MnS0.-H20 


MnS04-4H20 
MnSO«'5H20 
MnS0O.:7H20 
Mn2(S04)4 


MnSi03 


Mercury 
Hg 


Hel 
HgzI2 (yellow) 
Hgl2 (red) 
(yellow) 
Hg2(Ns)2 
Hg(NOs)2-}H20 
Hg2(NO3)2:2H20 
HgO (red) 
(yellow) 


Be 
Hg(OH)2 
HgS (red) 

(black) 


State 


aaoaseoe ee S52 2A°9A209900 SURES SSS EE SR IR Ria Ra On “Tae a 


eeseseanaaana 
LL} 


eaeaeaanad 


aeeaananaananaan 


AHf° 
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AFf° 


Logio Kf 





| 
to 
S 
3S 
ww oC 


oo 
ox 
. . Cyne Pai oa x as = . . 
DORE AORAHEwW DON UANSO 
we 


Co 


~ 


| 
2 
S 
oc 
SHA CON CORWRANNROO 


oe 


| 
cry 
Se 
co 


—180.33 











—161.95 


“118.707 











— 66.533 
0.000 
8.136 





0.000 
—14.44 
—11.625 
—15. 187 
—9.082 
—17.219 
—18.149 


14.000 

19.36 

57.474 
141.980 


Substance State AHf° AFF? 
Molybdenum 
MoO. aq a ai a (eI ae 
MoOs aq 5S: A | care oe 
Mos2 € —55.5 —53.8 
MoS c ek Se eae CoA 
H»Mo0x (white) aot meet 
H2Mo04°H20 (yellow) | c = Bolt Ay ll ssoprtstelsabs 
Neodymium 
Nd YEN Od (Okra Pee 
g 
c 0.00 0.00 
Nat++ aq —171.2 | —167.6 
NdClz c (a) —254.3 Se 
NdCl-6H20 = eet ce 
*OFk2' c = aD.) MA cars enone 
Nd(OH)s a. A eee 309 6 
NdlIa c (a) SADSLD Nl tcrtaet. 
aq —211.3 | —204.6 
aes c eee RAS aS 
203 c —-ZOL.G fF cccccvce 
Nd2(SO)a c at eat 
a _ ; = ; 
Ndo($01)"5H20 a ais | ie 
Nd2(SO4)a-8H20 c —1524.7 |—1334.5 
Neon 
Ne g 0.00 0.00 
No wntnes 
Pp ¢c 0.00 0.00 
NpBra c 0 7 a Sa Ae 
NpBrs c Se ie Aer 
NpCla c =<otG | ll santana 
NpCh ¢ => Yi Ml PAPE 
NpCls c a ee re 
NpF; c el a Meeecoe 
ale ¢c ah sont 
Pls c YU ae eR creer 
Nickel 
Ni 9 101.61 90.77 
¢c 0.00 0.00 
Nit* ag —15.3 | —11.1- 
iBrz c 64.2 fh oabescas 
oy sa a c —277. é Pra e ronere 
13' c 24.6) sec 
Ni(CN)2 ¢c Bed Mic etoece 
Se Gigs. | ofl seancaee —146.7 
iCle c —75.5 —65.1 
NiCl2-2H20 c = 220.8) I) smeeeracae 
a a c —364.7 one 
Nicke ¢ —505.8 | —410.5 
ee c =150.5 | ona. 
NiF»-4H20 : caper ; 
Ni g eeceseces 
: c 3:7 Ul vnc eee 
Nil, c Sesto 
Nib ‘ ety td Recess 
Ni(1Os)2 I = 99409) |) tae 
Ni(IOs)2-2H20 ret =68°8 | 
Ni(10,)2-4H30 e sing |e 
Ni(NOs)2 e —Patid on 
Ni(NOs)2-6H20 59.3 oar) 7 
: 9 9. , 
NiO c —58.4 | —51.7 
Ni(OH): ¢c —128.6 —108.3 
Ni(OH)s 2 tere Pry ake 
Nis ial eee = 
1 ¢c —213.0 —184.9 
MEO, aq —232.2 | —188.4 
- Se UC ts | eee 
NiSO«6H2O (green) . chy 531.0 
; me) te =719/9) lice te oe 
NiSOw7H:O 
Ne 0 184.5 | 173.7 
c 0.00 0.00 
Nb.Os c 387 at abl Ineiare es foe 
Neo c rae ed ae 
Nitrogen (NH.OH; NH20H; N2H4; and NsH; see under ammonia) 
Ne g 0.00 0.00 
NOBr g 19.56 19.70 
NOCL g 12.57 15.86 
NF; 9 OTe Piisacn dat 
NO i] 21.60 20.72 
NO2 g 8.09 12.39 
N204 1] 2.31 23.49 
N20 g 19.49 24.76 
N20s g ae canes 
c WOON eset 
HNO; Ig —41.40 —19.10 
aq —49 37 —26.41 
HNO;-H20 lg —112.96 —78.41 
HNO;°3H20 lq —252.20 | —193.70 
Osmium 
Os 9 174 163 
c 0.00 0.00 
OsOx g —79.9 —67.9 





43.59 
7,20 
—38.1 
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Substance AHf° AFf° Logio Kf 
Osmium 
OsOr 9 -79.9 | —67.9 | 4¥.77 
(white) c —91.7 —70.5 51.68 
(yellow) c —93.4 —70.7 51.82 
agai | Ue —68.59 | 50.276 
OsS2 c SOE | listA wicsiva Pai vais 
H20s0s wa) os) WD casos —125.28 91.829 
Oxygen 
O2 g 0.00 0.00 0.000 
0; 9 34.0 39.06 | —28.631 
- ag —54.957| —37.595 27.56 
Palladium 
Pd g 93 84 —61.6 
c 0.00 0.00 0.000 
PdBra c aaa AS, ec SOc oll | EEO 
aq = ZORIG. | cachcds. || <nsceess 
Pd(CN)2 c BE WerceAe toe Ilsis inion s 
PdCle je eG 73 |) vacactene na 
PaChis= aq —128.3 —96.7 70.88 
HePdCly ag aot POU al Pear Ge An] Roe cic 
Pd2H c SEL) ota cacats caterer] cetera lee) ble 
PdO c DUAN «IS crc ei teite tl ae aien 
Pd(OH)2 c meOO 8. Wie ceanwe At cae 
Pd(OH), c Sa ial ee ne a a aa 
Phosphorus 
9 75.18 66.71 | —48.897 
(white) c 0.00 0.00 0.000 
(red) c me: Se WY Perce ae el |i reo cieene 
(black) c SSS ERY 1 Rs Oe | iene ae 
P2 g 33.82 24.60 | —18.031 
Ps g 13.12 5.82 —4.266 
PBr3 g —35.9 —41.2 30.19 
PBrs c Shy, | aoc one) cao nos 
POBr; ¢ SMLAIO lal escecebe ee ce eee 
PCI; g —73.22 —68.42 50.151 
PCls g —95.35 —77.59 56. 872 
POC]: g —141.5 —130.3 95.508 
PH; 9 2.21 4.36 | —3.196 
PIs c pes LOB ONE || BeracrcrsicterPyl frsihone ace 
PN 9 —20.2 —25.3 18.54 
HPO, c re LR al Pe 
aq BRO We wiaiciercatballeve ts mses 
H c al Ce Meo cron | Maries rere 
_ aq Se SRR eaeocen| coos doe 
HPO; c SRY A Sewn oral eincrorrror 
aq SEPA Od Wane || plans 
H;P0O. c eeeOU oa llllis.cletareds Sa) isiavestcreve 
ine’ ¢ Ree heal | Re ee 
latin 
pica rae 9 121.6 110.9 —81.288 
c 0.00 0.00 0.000 
PtBra c SANS S Wes csemume get wresKeenes 
H2PtBre-9H20 c TBAT | nec weees |) seen ee ee 
PtCh c OVA ||| ave. fessveterer || einavaciue es 
PtCla c SIG ORO Nien. sues ecg. ill «ote 
PtCh-- aq se 67.36 
P -5H. c = Powe | A Regcascane |] aerciapersiabsrs 
Ss x aq =—167.4 | 123.1 | 90.231 
HePtCls aq —167.3 | ....-22. | veer eee 
H2PtCle-6H20 c 57229) || sas once 
Ptis c SAE hee || RRR cr 
Pt(OH)2 € —87.2 —68.2 
Pt’ c 2008." Pete eu 
PtSe c TG) | eeeeecehe ) snseaicme 
Plutonium 
Pane ¢ Sie el Bees 
PuCls ¢ SANG || Peas 
PudCl c oP Appa ceric 
PuF; aq EOE ea Rees 
PuH2 c S—Oker) |epatocttlect 
Puls c ae | ll kacecatacebe sd 
Pus ¢c <7) al PaaS «rege bemoan nt 
i 
Sona a ae —46.3 33.7 
Fetasiiim 9 21.51 14.62 | —10.716 
c 0.00 0.00 0.000 
Kt ao —60.04 ese Bata, 
c —589.24 | —534. F 
Sco aaH.0 ¢ —1447.74 |--1227.8 | 809.96 
KEpAsO« c —271.5 | —237.0 | 173.72 
KBr c —93.73 | —90.63 | 66.430 
aq —88.94 —92.04 67.464 
r EPA oranay co une eO cient 
we + —79.4 | —58.2 | 42.66 
: aq 69.6 | —56.6 41.49 
K.CO; ¢c O77 BEOS: || Maenyn ctor ulm avert 
K2CO3°4H:0 c mae ie TO PA ocean ren 
K2C0O3"13H20 © scl ee kee 
KHCO; c — 73.9 Watediestece, |) hisversacetn 
KC.2H;302 c ee . 8 ciater dete ce, L sipiave ma tane a 
Ke2C204 c — 392. 17 Mr ejeyeievarere:) I) Seam) apeue gets 
K2C204-H20 c 36.90 seesvales | fee en ete 
KCN c = MU |) a ciavelsgeiees!. || [s,shmvapubayeys 
KCNO ct —OShbe | Sac atas, |b elec meee 








ge 





Substance 


Potassium 


KCNS 
KCl 


KCIO 
KC10; 


KC1Ou 


KCrO« 
K2Cr207 
KF 
KF+2H2) 
KF-4H20 


KHF: 
KI 


KIO, 
KI10« 


KSe 
Praseodymium 
Pr 


Pritt 


PrCla 


PrCls-H20 
PrCls-7H2O0 
Pris 


PrQz 

Pr203 

Pr(OH)s 

Pro(SO4)s 

Pr2(SOs)a°8H20 
Promethium 


Rh2Oa 
Rubidium 
Rb 


Rbt*++ 
RbBr 


Rb2COs 
Rb2CO;-H20 
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VALUES OF CHEMICAL THERMODYNAMIC 
PROPERTIES (Continued) 





Substance 


Rubidium 
RbHUOs 
RbCNS 
RbCl 
RbC103 


RbClO4 


Ru 


Sm(OH)s 

Sm2(SOs)s 

Sm2(SO4)3:8H20 
Scandium 


Selenium 
Se 
Se (gray, hex.) 
(red, mon.) 
H2Se 


SeO2 
H2SeO, 


HSeO« 
Silicon 
Si 


SiOz (quartz) _ 
Sara 
tridymite) 


SiS» (white) 





State 


| i] iy i] oe 


RAO REG? OFS) RECA OTS: 


2 


Cy) 


Reegeaeaananonnanaan 


r=) 


aaaae 





XN 


— 
w 
= 


88.04 


| 

© 

= 

c = 
WRANINNOMBOR BRO SNUHS 























AFfe | Logi Kf| 8° 
TEOSRASEH ho cee eh | eee 
—93.80 | 72.419] 42.9 
—69.8 51.16 36.3 
—68.07 | 49.894] 68.7 
—73.19| 53.647| 38.4 
—70.02 | 51.324 | 73.2 
~133.53 | 97.876 | 27.4 
TCE SOs a ae) 
—79.80 58.492 De 
—93.86 | 68.798 | 64.7 
—105.05 | 77.000] 27.2 

ee eee lke aenen 

—312.24 | 228.868 | 33.8 
ee Al MEPS rt 43.74 
—165.9 121,60" || <eeeeee 
259.9 | 190960 | sacceee 
Sip || WD |] en 
SUS |) once || cn. 5 
—863.8 | 633.15 | ....... 
= 1532360 MR OTGI TS |e eee 
es 1 ae ne 41.76 
== 143.7 0) 105-3300 eee 
Spee’ tapi. ieee: 
Sere | Su eeeRy Il 
38.77 | —28.42 42.21 
0.00 0.000] 10.0 
“17 © | =12468 | “152.9 
18.4 | —13.49 39.9 
101.8 | 74.622] 457° 
~105.42 | 77.276 | 5.7 
77.41 | —56.740] 40.12 
0.00 0.000 4.47 
“26.1 | 19.18 | “3.94 
—136.2 99.83 79.2 
—136.9 | 100.34 57.2 
—360 263.9 68.0 
—9.4 6.89 48.7 
-154.7 | 113.30 | 22.4 
—192.4 | 141.03 10.00 
—192.1 | 140.81 10.19 
—191.9 | 140.66 10.36 
—190.9 | 139.92 11.2 
59.84 | —43.862| 41.32 
0.00 0.000] 10.21 
18.43 | —13.51 17.67 
—22.39 | 16.807 | 25.60 
—104.48| 76.582] 40.0 
“*"39.20 | —28.733 | 20.0 


Substance 


Silver 
AgCNO 
AgONC 
AgCNS 
AgCl 


AgClOz 
AgClOs 


Nat 

NazAsO« 
NasAsO«12H20 
NaBO2 
NaBO;:4H20 
NazBs07 
Na2Bs07-4H20 
Na2Bs07-5H20 
NaeBs07-10H2C 
NasBiO« 


NaBr 


NaBr-2H20 
NaCN 
NaCN-}H:0 
NaCN-2H20 


Na2CO3'10H30 
NaHCO; 
NaC2H302 
NaC2H102:3H3C 


Na2C204 
NaCl 


NaClO 
NaClOs 
NaClOs 


NaCl. 


NazCrO« 
NaoCr0Ou-4H20 
NazCr207 

NaF 


NaHF: 
NaH 


Nal 


NalI-2H:0 


NaNHa: 
NaNOs 
NaNO; 


Na:O 
Na2O2 
NaOH 


NaOH-H20 
NaPOs 
NaHoPOs 
NaH»POs:2}H20 
Na2HPO; 
NacHPO;'5H20 
NaH2PO 
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—149.00 











73.434 











Substance 





Sodium 
NazHPO, 
Na2HPOq-2H20 
Na2HPO.-7H20 
NazHPO4-12H20 
NasPO« 
NasP04:12H20 
NaNH«HP0O.4H20 


Na2H2P307-6H20 
NasHP207 
NazsHP207-H20 
Na3zHP207:6H20 
Na«P207 
Na«P207-10H20 
a2PbOs 
Na2PtCle 
NazPtCls-2H20 
Na2PtCle-6H20 
NaS 
Na2S-43H20 
Na2S-5H20 
Na2S-9H2O 
NaoS 
NazSO3 
Na2SO3-7H20 
Na2SOx 


Na2S04-10H20 
NaH 


Na2S20s3 
Na2S203-5H20 


Na2S306-3H20 
Na2Ss0¢6-2H20 
Na2Se 
NaSe-43H20 
NazSe-9H20 
Na2Se-16H20 


Na2Si035H20 
Na2Si03-9H20 
NasSiFs 


Na2ZnO2 
ener 
r 


Srt+ 
Sr3(AsO«)2 
SrBrz' 


SrBro-H20 
SrBr2-6H20 


SrCOz 
Sr(HCOs)2 
Sr(C2H202)2 


Sr(C2H;02)2-3H20 
SrC20«4 
SrC204-H20 
SrC204-24H20 


Sr(CN)2-4H20 
SrCle 


SrClo-H20 
SrCl2-2H20 
SrCl2-6H20 
SrF2 

SrH 

SrH2 

Srlz 


SrI2-H20 
Srl2-2H20 


r3iN2 
Sr(NOz)2 
Sr(NOsz)2 


Sr(NOz)24H20 
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VALUES OF CHEMICAL THERMODYNAMIC 
PROPERTIES (Continued) 





221.934 
221.743 
638.380 
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Substance 


Strontium 
SrO 
SrO2 
SrO2-8H20 
Sr(OH)s 


Sr(OH)2"H20 
Sr(OH)2:8H20 
Sra(PO4)2 
SrHPO 


rHPO, 
a gia 
Sr 


SrSO4 
Sulfur 
iS} 
(rhb) 


Ta: 


TaxOs 
Technetium 
Te 
Tellurium 
Te 


HeTeO. 

H2TeO4:2H20 
Terbium 

Tb 


AWoyon 
TbCls 


Tbe(SO4)s 


Tb2(SO.)38H20 
ee 


TIBra 
T1Br3-4H20 
TIBrOs 
TICI 


TICla 
TICl4-4H20 
TIF 











eeenpaananaanascasna 


c 
aq, 200 
aq, 500 
aq, 1000 
aq, 5000 
qd 
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VALUES OF CHEMICAL THERMODYNAMIC 
PROPERTIES (Continued) 
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Substance State AHf° AFf° Logio Kf s° 
Thallium 
TIO c 
aq 
TINO; c 
aq 
T10 c 
TIOH c 
Tl(OH)s c 
TLS c 
ThSOs c 
Thorium st 
Th c 
Tht++ aq 
ThBra c 
ThC2 c 
ThCls c 
ThFs c 
ThH, c 
Thi c 
Th(NOs)4 aq, 100 
ThO2 c 
Th(OH), c* 
283 c 
Th(SO4)2 c 
Thulium 
Tm c 0.00 0.00 0,.000)||hce eee 
Tmt aq —161.3 | —156.5 | 114.71 | ....... 
TmCla c (y) aN! |" wage cama bake any ean, 
aq —281.4 | —250.5 | 183.61 | ....... 
TAG c (B) ICY e LP Mri far: on st pee mecdreel| eee a. 
aq —201.4 —193.5 ERS | Re pe en 
Tin 
Sn 72 64 — 47.6 40.25 
(gray), cubic c (ITI) 0.6 1.1 —(0.806 10.7 
(tet), white ¢ (II) 0.00 0.00 0.000 12.3 
SnBr2 c BeOS TO. | Merecm rena eee all cnn 
SnBra ce (I) —97. Li Ulyitcaaiteee | akssSeetua: ||) eee 
SnBrs:8H20 q Seki, WN Ce ERe OR e590 MRAM las eoycin te 
Sn(CoHs)4 lq =e dyeicte ahead team tetarestie eo lf hare t eRe 
SnCle c = 8G26 4h ccosiceenn idl ds ceeenen ecueeneee 
SnClo:2H20 c AOD EON Barcte M OA ll eee Rete alee 
SnCla lq —130.3 | —113.3 83.047] 61.8 
SnOCl2 ag UU We NOAWN en areal | Cece pAuen rill apres ae 
rae c Oakdale re || Seite 
SnO c —68.4 —61.5 45.08 13.5 
SnO2 c —138.8 1242) 91.037 12.5 
Sn (OH): c —138.3 | —117.6 86.199 23.1 
Sn(OH)a C = D7OPD ai hee IP Rech chen) eRe 
SnS c —18.6 Ora 14.44 23.6 
Sn(SO4)2 c = FAL Reo LiL eer [| a ee 
Titanium 
Ti 9 112 101 —74 43.07 
c 0.00 0.00 0.000 7.24 
TiBr2 c —95 qoocenen 
TiBra c at GP) ay OU eearece Se ll Bsa ae cn 
TiBra c = 55 6 TIPE |) skies 
TiC c —54 38.8 5.8 
TiCl 9 7) eal Gaereotee cal (Meee | ae 3 
TiCh c aa te Meee A ae] | Be ea EEN oe 
TiCla c =o 165 ih ornsnote ll ekeee ee See 
TiCls Gate © FB |" cna Rs ttisher 84.4 
lq —179.3 118.16 60.4 
TiF2 c at cl esse 1 | een mall 8 
TiFs; ¢c Se OEM Aha zairettoe 1h caer nomen hater eee 
TiFs ¢ SOTO Ni ci anit ees oacls AMC 
HoTiFe lq POODDEL. I areisneg Nt aati eet tree, tk 
Tile c i) Wey 6 ener ar ae I etal | Sapo. 496 
Tila c seit time Wl eremaeortr ilic Gey See ral ice ae, 
Tils c aay ei BAR che call CRE irrOcUsdl farts se 
TiN ¢c a —66.1 48.45 te 
110 g Su a Listeners ||| vectra can | Lites 
CT FS Precis i. pees. Wieatcaeehs 
TiOz (rutile) 
Sees (bydrated)) §|NGmppt) oR 207e ll casa cote ll seer ao | eine 
2Us 
TisOs 
Tungsten 
WwW 
WiCet MWe MMe fu liGie | 2 yi =-0800))) os emer || x cenes h — Seeee 
WOte rea en ORulieee 6a) SNE T86 85 eee) eae I) eee 
WoO; ier 
WOrHOl(bawOon ian 9 27006 nue wae neil eee 
NELO Fy Rae tart et, Meum mee WC V/A: lea Ms 8 eel [eS Olle es 
WS: 
Uranium 
UE ee Se Pee | ee | ee 0) See ees ole ee | eee 8 
UttH 
Utt+ 
UBrs 
UBrs 
UC; 
UCls 





Substance 


Uranium 


U 

U02(C2Hs02)2 

UO2(C2H302)2:2H20 

UO2(C2H302)2° 
NH.C2H,02:6H:0 

UO2Cl2 

UO2CrO« 

U02Cr04'54H20 

UO02(NOs)2 


U02(NOz)2"H20 
U02(NO3z)2:2H20 
U02(NOs)2°3H20 
a 
U0804 
U02804:3H20 
Eenadinm 


8 
Xe-6H20 
Y¥tterbium 
Yb 


Vibe 
Ybt+ 
YbCla 


Yb2(SOs)s 
Yb2(SOx)3-8H20 
ttrium 


yt 

YC); 

YI; 

Y(OH)s 

Yo(SOa)s 

Y2(SO4)3:8H20 
Zine 

Zn 


Zn** 


ZnBry 


ZnBr2-2H20 
gach 

ZnCO3 
Zn(C2H302): 
Zn(C2H302)2*H2O 
Zn(C2H302)2-2H3O0 
ZnC204:2H2O0 
Zn(CHs3)2 

a 

ZnCle 





State 


q 


eeseaaoana 


aeoaanoenagaanaanaaanna 
i) 


> Roe nana s 


Seaas 


(11) 


Aeanaaaa 


(See Tungsten) 


rr) 
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COW WNOOrtho~] oo oow 
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—99.40 
—116.48 















































VALUES OF CHEMICAL THERMODYNAMIC 
PROPERTIES (Continued) 



















Substance Logio Kf pe 
ae 
Zn 2 aq 
Tai TGS 8 bet FXG 0) Beall Corea acai 
g 48.7 
ZnI2 c Sa 
a 
Zn(NO3)2 He 26.83 
Zn(NOs)2-H20 Cee wees | F101 0Glbaiy ee ee 
Zn(NOs3)2:2H20. rey NE WESC File | Niet cereal |) eit? gee oa 
Zn(NOs3)2-4H20 c ae ie 
Zn(NOs3)2-6H20 c MW ta Mimrmiaa fave. "li bave a byare 3,0 || ea arnys 
ZnO c , 10.5 
Zn(OH) (stable) ce (1) IDS W aenc wine |i wenecneel aeine.ate 
(unstable) ce (II) JOS Lwlltsseces oll ateeaetear lies nites 
ZnS j 9 S18 Hi Sonvasiemuwil Scnwecitenle ncamtaete 
(sphalerite) c (I) —48.5 13.8 
(wurtzite) ¢ (I) eae || LAREN Salen | eepetreceter nl || rete 
ZnSO c —233.88 | —208.31 152.688 29.8 
aq — 253.33 | —212.52 155.774 | —21.3 
ZnSO4-H20 c —310.6 — 269.9 197 83 34.9 
ZnSO«-6H20 ce —663.3 —555.0 406.81 86.8 
ZnSO4-7H2O c —735.1 —611.9 448 51 92.4 
Zirconium 
Zr 9 125 115 — 84.29 43.31 
¢c 0.00 0.00 0.000 9.18 
ZrBr2 c D208 | Wiecansmecailt wuaceswer | ewrssaies 
ZrBrs c cot 17 aly See a ie So pveter cer. a buncecnhaea 
ZrBra ¢c =19 2 Bil ber istewiohey|| ante, | accanerae 
ZrC ¢ AB)  Bltoeccsiond iLeeeseeee ll seokear 
ZrCla ¢c IES) NS ecae ial incase |) sieexrted 
ZrCls c = 208s BA) gricetninn. | enone ary [nannies 
ZrCl4 ¢c —230 —209 153.2 44.5 
ZrF 2 c = 230), Ol Pisaete dl re caeicc) | Menten 
ZrF3 c S00, bs desires estaiosenenliaten eat 
ZrFs c Sad | | RTE er oerentrredl iit. Sercrs 5 
Zrlz c HOO Aetc eiree. [detect raul Masueteleort 
Zrls ¢ ec «| CIWNG eoeltiysenealh ReeReeeeey Decker 
Zrls c SO Mell scree eocllenc ate cess cllcieeea tine 
ZrN ¢c —82.2 —75.4 65.27 9.23 
ZrO(NOs)2:2H20 c 456.0) Messer [len enc on menesctae 
ZrO(NO3)2:3H20 c apie |) Gate ariel leecoeeesenl loca saa: 
ZrO(NOs)2°33H20 c DOs Sih araecten ics I © scayscornvoreal | NERS 
Bap O:)26820 c —737.6 
ZrO2 C —258.2 
Zr(OH)s ¢ —411.2 
Zr(OH)4-H20 c —482.9 
Zr(OH)s-2H20 c —554.2 
Zr(SOa)2 ¢ —597.4 
Zr(SOs)2*H2O c —677.9 
Zr(SO4)2-4H20 r —893.1 
























































Formula 
Cc Carbon 9 160.845 — 117.897 37.761 
(diamond) c 4532 6850 —0.5021 0.5829 
(graphite) c 0.000 0.000 0.000 1.3609 
co Carbon monoxide g — 26.4157 — 32.8079 24.048 47.301 
CO: Carbon dioxide g —94.052 —94.260 69.091 51.061 
ag —98.69 —92.31 67.662 29.0 
COz7= Carbonate ion aq — 161.63 — 126.22 92.517 —12.7 
CH; Methyl g BeOS NP Bo re wind ok Ucuisie centers: A Galt seat 
CH, Methane g — 17.889 — 12.140 8.8985 44.50 
HCOO- Formate ion fag —98.0 —80.0 58.64 2129 
HCO;- Bicarbonate ion aq — 165.18 — 140.31 102.845 22 7 
CH:20 Formaldehyde g a Gow f — 26.3 19.28 52.26 
CH202 Formic acid, monomer g — 86.67 —80.24 58.815 60.0 
Formic acid lg —97.8 —82.7 60.62 30.82 
aq —98.0 —85.1 62.38 39.1 
H2CO; Carbonic acid aq — 167.0 — 149.00 109.215 45.7 
CH,OH Methanol g — 48.08 — 38.69 28.359 56.8 
lq — 57.02 —39.73 29.122 30.3 
Ck, Tetrafluoromethane g — 162.5 —151.8 a2 7, 62.7 
CCla Tetrachloromethane g —25.5 —15.3 Pee 73.95 
lq —33.3 —16.4 1202 51.25 
COClz Carbonyl] chloride g — 53.30 — 50.31 36.877 69.13 
CH:;:Cl Chloromethane g —19.6 —14.0 10.26 55.97 
CH2Cl:z Dichloromethane g —21. —14, 10.3 64.68 
lq — 28 —15.1 11.07 42.7 
CHCl; Trichloromethane g —24 —16 ate 70.86 
lq —31.5 —17.1 bs 48.5 
CBri Tetrabromomethane g 12% 8.6 —6.30 85.6 
CHBr; Bromomethane g —8.5 —6.2 4.54 58.74 
CH:2Brz Dibromomethane g —1. —1.4 1.03 70.16 
CHBr: Tribromomethane g 6. 3.8 —2.78 79.18 
lg —4.8 0.7 —0.51 53.0 
CHil Iodomethane g 4.9 5.3 —3.88 60.85 
lg —2.0 4.9 —3.59 38.9 

















VALUES OF CHEMICAL THERMODYNAMIC 
PROPERTIES (Continued) 


Logio Kf 




















Formula Name State AHf? 
CHol2 Diodomethane lq 15.9 
CHI; Triodomethane c 33.6 
CS. Carbon disulfide g O7 a0D 

lq 21.0 
COS Carbon oxysulfide g — 32.80 
CN- Cyanide ion aq 36.1 
CNO- Cyanate ion aq —33.5 
C(NO2)4 Tetranitromethane lq 8.8 
HCN Hydrogen cyanide g 31.2 
lq 25.2 
Hydrocyanic acid aq 25.3 
CHsN Methyl amine g —6.7 
CH2N2 Cyanamide c 9.2 
CHsN; Guanidine c —17.0 
HCNO Cyanic acid aq —35.1 
CH;02N Nitromethane lq — 21.28 
CH,ON2 Urea c —79.634 
aq — 76.30 
CH.6O2N2 Ammonium carbamate c —154.21 
Cl Cyanogen chloride 9 34.5 
CH.eNCl Methylamine hydrochloride c — 68.31 
I Cyanogen iodide g 54.6 
c 40.4 
aq 43.2 
CNS- Thiocyanate ion aq 
(very dilute) V2 
CHiN2S Thiourea c —22.1 

204-- Oxalate ion aq —197.0 
C2H.2 Ethyne (acetylene) g 54.194 
C2H2-6H20 | Ethyne hexahydrate c — 371.1 
CoHa Ethene (ethylene) g 12.496 
C2He Ethane g — 20.236 
HC204- Bioxalate ion aq —195.5 
C2H20 Ketene g —14.6 
C2H202 Glyoxal Cc — 83.7 
C2H204 Oxalic acid c —197.6 
C2H;:02- Acetate ion aq — 116.843 
C2H.O Ethylene oxide g —12.19 
C2H4sO Acetaldehyde g —39.76 
C2H4O2 Acetic acid lg —116.4 
C2H104 Formic acid dimer g — 187.7 
C2He.O Ethanol g — 56.24 

lg — 66.356 
Dimethy] ether g — 44.3 
C2HeO2 1-2 Ethanediol q — 108.58 
C2HsCl Chloroethane g —25.1 
C2HsCle 1-2 Dichloroethane lq —39.7 
C2HOCIs Chloral trichloroacetaldehyde lq —51.1 
C2HO2Cl: Trichloroacetic acid c —122.8 
C2HsBr Bromoethane ? —13.0 
q —20.4 
C2H«Br2 1-2 Dibromoethane lg —19.30 
C2Hel Iodoethane lq -—7.4 
C2Hale 1-2 Diiodoethane c Oc% 
C2H6S Ethanethiol lq —16. 
Dimethyl sulfide g —6.9 
Iq —13.6 
C2N2 Cyanogen g 73.60 
C2H:N Acetonitrile g 21.0 
; lq 12.7 
Methyl isocyanide 9 35.9 
C:HiN Ethylamine g —-11.6 
C2H,O:N Aminoacetic acid (glycine) c — 126.33 
Nitroethane Ig —30 
C:HiSN Methyl thiocyanate Ig 25 
Methyl isothiocyanate c 18 
C2H:0,8SN | 2-Aminoethylsulfonic acid (taurine) | ¢ — 181.66 























Compounds 


Methane 
Ethyne 
(Acetylene) 
thene 
(Ethylene) 
thane 
Propadiene 
(Allene) 
opyne 
(Methyl]-acetylene) 
Propene 
(Propylene) 
Propane 
1,2-Butadiene 
1,3-Butadiene 
Bk 
(Ethyl Acetylene) 
2-Butyne 
(Dimethylacetylene) 
1-Butene 
cis-2-Butene 
trans-2-Butene 
2-Methylpropane 
({sobutene) 
n-Butane 
2-Methylpropane 
(isobutane) 
1-Pentyne 
2-Pentyne 
3-Methyl-1-butyne 
1,2-Pentadiene 
cis-1,3-Pentadiene 
(cis-piperylene) 
trans-1,3-Pentadiene 
(trans-piperylene) 
1,4-Pentadiene : 
2,3-Pentadiene 
3-Methyl-1, 2-butadiene 
2-Methyl-1,3-butadiene 
(Isoprene) 
1-Pentene 
cis-2-Pentene 
trans-2-Pentene 
2-Methyl-1-butene 


3-Methy!-1-butene 
2-Methy]-2-butene 
Cyclopentane 
n-Pentane 
Benzene 
1-Hexyne 
1-Hexene 
cis-2-Hexene 
trans-2-Hexene 
cis-3-Hexene 
trans-3-Hexene 
2-Methyl-1-pentene 
3-Methyl-1-pentene 
4-Methy].l-pentene 
2-Methyl-2-pentene 
cis-3-Methy]-2-pentene 
trans-3-Methy]-2-pentene 
cis-4-Methyl-2-pentene 
trans-4-Methy]-2-pentene 
2-Ethyl-1-butene 
2,3-Dimethyl-1-butene 
3,3-Dimethyl-1-butene 
2,3-Dimethyl-2-butene 
Methylcyclopentane 
Cyclohexane 
n-Hexane 
Methylbenzene 
(Toluene) 


The values in this table are from the American Petroleum Institute Research Project 44. 
The values are for the ideal gas state at 298.16°K and are expressed as kilo-cal per mole 
_ It is frequently possible to calculate values for compounds not listed since the following 
increments are known for an addition of a methylene group, CH, to the following types of 


VALUES OF CHEMICAL THERMODYNAMIC 


compounds: 


Normal alkyl cyclohexanes 


Normal paraffins 
Normal alkyl benzenes 
Normal alkyl cyclopentanes 
Normal monoolefins (1-alkenes) 
Normal acetylenes (1-alkynes) 


PROPERTIES OF HYDROCARBONS 


For each of the above types of compounds the increments per CH group are: 


AHf® 
AFf® 


Logo Kf 


ge 


—4.926 Keal/g 
+2.048 
—1.5012 
+9.183 


m mole 
‘ 


T= ToT 


— 17.889 
54.194 


12.496 


—20.236 
45.92 


44.319 
4.879 


— 24.820 
39.55 
26.75 
39.70 


35.374 


0.280 
Shey 
— 2.405 
— 3.343 


— 29.812 
—31.452 


39.96 
11.950 


—i2.140 
50. G00 


16. 282 
— 7.860 


48.37 


46.313 
14.990 
— 5.614 


48.21 
36.43 
48.52 


44.725 
17.217 


16.046 
15.315 
14.582 


— 3.754 
— 4.296 


50.17 
46.41 
49.12 
50.29 
34.88 


35.07 
40.69 


49 
47 
34 


18 
17 


22 
-47 
.87 


. 187 
173 


16.575 


15 


509 


17.874 
14.267 
9.23 


— 1 


96 


30.989 
52.19 
20.80 


19 
18 
19 
18 
17 


mi 
46 
66 
86 
48 


20.28 


19 


90 


16.34 


16 
16 


0 
29 


98 
74 


05 
. 228 


8.8985 
—36.6490 


—11.9345 


5.7613 
—35.4519 


—33.9469 
—10.9875 


4.1150 
—35.3377 
—26.7004 
—35.5616 


—32.7823 


—12.6199 
—11.7618 
—11.2255 
— 10.6888 


2.7516 
3.1489 


—36.7712 
—34.0177 
—36. 0061 
—36. 861 
—25. 563 


— 25.707 


— 29.824 
—36.074 
—34.657 
— 25.560 


— 13.7704 
=12- 





44.50 
47.997 


52.54 


54.85 
58.30 


59.30 


CH 
CrHiz 
C;Hu 
CrHis 
Cr7His 
CrHua 
Cris 
C7Hiua 
CrHius 
C7His 
CeHs 


CeHio 
CaHio 


CaHio 
CsHio 


CeHius 
CeHic 


1-Heptyne 

1-Heptene 
Ethyleyclopentane 
1,1-Dimethylcyclopentane 
1,cis-2-Dimethylcyclopentane 


1,trans-2-Dimethylcyclopentane 


1,cis-3-Dimethylcyclopentane 


1,trans-3-Dimethylcyclopentane 


Methylcyclohexane 
n-Heptane 
Ethenylbenzene 
(Styrene) 
Ethylbenzene 
1,2-Dimethylbenzene 
(o-Xylene) 
1,3-Dimethylbenzene 
(m-Xylene) 
1,4-Dimethylbenzene 
(p-Xylene) 
1-Octyne 
1-Octene 
n-propylcyclopentane 
1,1-Dimethylcyclohexane 
cis-1,2-Dimethylcyclohexane 


trans-1,2-Dimethylcyclohexane 


cis-1,3-Dimethylcyclohexane 


trans-1,3-Dimethylcyclohexane 


cis-1,4-Dimethylcyclohexane 


trans-1,4-Dimethylcyclohexane 


n-Octane 
2-Methylheptane 
3-Methylheptane 
4-Methylheptane 
3-Ethylhexane 
2,2-Dimethyl hexane 


2,3-Dimethylhexane 

2,4-Dimethylhexane 

2,5-Dimethylhexane 

3,3-Dimethylhexane 

3,4-Dimethyl hexane 

2-Methyl-3-ethy] pentane 

3-Methyl-3-ethylpentane 

2,2,3-Trimethy] pentane 

2,2,4-Trimethy] pentane 

2,3,3-Trimethyl pentane 

2,3,4-Trimethyl pentane 

2,2,3,5-tetramethyl butane 

Isopropeny] benzene 
(a-Methylstyrene , 

2-pheny|-1-propene) 

1-Methy]-2-ethenyl benzene 
(o-Methylstyrene) 

1-Methyl-3-ethenyl benzene 
(m-Methylstyrene) 

1-Methy]-4-cthenyl benzene 
(p-Methylstyrene) 

n-Propyl benzene 

isopropyl benzene 
(Cumene) 

1,3,5-trimethyl benzene 
(Mesitylene) 

1-Nonyne 

1-Nonene 

n-Butylcyclopentane 

n-Nonane 

n-Butyl benze ie 

t-Decyne 

1-Decene 

n-Decane 

1-Undecene 

n-Undecane 

1-Dodecene 


24.62 
—14.85 
—30.37 
—33.05 
—30.96 


—32.67 
—31.93 


—32.47 
—36.99 
—44.89 

35.32 


7.120 
4.540 


4.120 


32.810 
32.738 


28.172 


58.34 
26.94 
14.69 

6.18 
34.62 
60.39 
28.99 

8.23 
31.03 
10.28 
33.08 


— 20.8202 
—21.2214 


OTST STP it) Ti see eat 
o 
Oo 
on 
nw 


Ve ATV Need Tea a EST Lo 
oe . 
= 


—24.049 
— 23.996 


— 20.6497 


—42.761 
—19.747 
—10.768 
— 4.536 
—25.374 
—44.262 
—21.249 

6.037 
—22.745 
— 7.539 
— 24.297 


97.25 
101.43 
90.62 
85.87 
87.51 
87.67 
87.67 
87.67 
82.06 
101.64 
82.48 


86.15 
84.31 


85.49 
84.23 


106.63 
110.61 
99.80 
87.24 
89.51 
88.65 
88.54 
89.92 
88.54 
87.19 
110.82 
108.81 
110.32 
108.35 
109.51 
103.06 


106.11 
106.51 
104.93 
104.70 
107.15 
105.43 
103.48 
101.62 
101.62 
103.14 
102.99 

94.34 

91.70 


91.70 
93.1 
91.7 


95.74 
92.87 


92.15 


115.82 
119.80 
108.99 
120.00 
104.91 
125.00 
128.98 
129.19 
138.16 
138.37 
147.34 


HEAT OF DILUTION OF ACIDS 


From National Standards Reference Data Systems NSRDS-NBS 2 
Vivian B. Parker 


AHgiia, the integral heat of dilution, is the change in enthalpy, per mole of solute, when a solution of 
concentration m, is diluted to a final finite concentration m». When the dilution is carried out by addition 
of an infinite amount of solvent, so the final solution is infinitely dilute, the enthalpy change is the 
integral heat of dilution to infinite dilution. Since @,, the relative apparent molal enthalpy, is equal to 
and opposite in sign to this, only #z is referred to here. 


@,, cal/mole, at 25°C 
































n m HF HCl | HClO,! HBr HI | HNO; | CH.O, | C.H,0, 
Pa 0.00 0 0 0 0 0 0 0 0 
500,000 000111 300 5 5 5 5 5 9 40 
100,000 000555 900 10 10 9 9 ll 13 50 
50,000 “OO1L1 1,300 16 14 13 12 15 20 53 
20,000 00278 1,800 25 22 22 20 23 23 55 
10,000 (00555 2,130 34 30 31 29 31 25 58 
7,000 00793 2,250 40 35 37 34 36 26 59 
5,000 “01110 2,360 47 40 44 4] 42 26 61 
4,000 01388 2,450 54 43 49 46 46 27 62 
3,000 (01850 2,550 60 A7 56 52 51 28 62 
2,000 02775 2,700 74 54 68 63 59 28 63 
1,500 03700 2,812 85 58 a 71 65 29 64 
1,110 05000 2,927 97 62 89 81 73 29 65 
1,000 05551 2,969 102 62 92 84 76 29 65 
900 0617 2,989 107 63 97 88 78 30 66 
800 0694 3,015 113 64 102 92 81 31 67 
700 .0793 3,037 120 65 108 96 84 32 68 
600 0925 3,057 129 65 115 102 88 32 68 
555.1 -1000 3,060 133 65 119 105 89 32 69 
500 1110 3,077 140 65 124 | 108 92 32 70 
400 1388 3,097 156 64 135 116 97 33 72 
300 1850 » | 3,126 176 61 150 | 125 103 34 76 
277.5 -2000 3,129 182 59 155 128 105 35 79 
200 2775 3,142 212 50 176 | 140 117 36 82 
150 -3700 3,148 242 36 197 154 | 118 39 88 
111.0 5000 3,156 280 18 225 170 119 42 97 
100 5551 3,160 JO5. |, Eti9 235 176 120 44 101 
75 7401 3,167 343) | §—14 270 194 | 121 49 113 
55.51 1.0000 3,179 405 | —48 314 | 223 121 54 130 
50 1.1101 3,184 a4 | Ba Gi 331 234 121 56 147 
40 1.3877 3,192 493 | —91 379 | 260 121 60 | 155 
37.00 1.5000 3,194 518 | —103 398 | 269 121 62 162 
30 1.8502 3,200 595 | —138 455 | 301 124 65 183 
27.75 2.0000 3,203 627 | —149 477 | 315 126 66 192 
25 2.2202 3,208 674 | —162 510 | 336 130 67 | 204 
22. 20 2. 5000 3,211 732 | 2173 550 | 365 139 68 | 218 
20 2.7753 3,214 792 | —182 590 | 396 149 69 | 233 
18.50 3.0000 3,216 838 | —187 624 | 427 159 69 | 245 
15.86 3.500 3,221 946 | —196 709 | 503 189 69 268 
15 3.7004 3,227 988 | —195 743 | 536 | 203 69 | 9277 
13.88 4.0000 3,234 | 1,052 | —188 796 | 588 | 229 69 | 291 
12.33 4.5000 8,946") 127d Se 887 676 | 265 69. | 313 
12 4.6255 3,249 | 1,190 | —170 911 700 | 277 69 | 318 
11.10 5.0000 3,256 | 1,271 | —150 983 | 764 | 313 69 | 333 
10 5.5506 3,265. | .1,896,| +117 | 1,097 855 | 368 68 | 353 
9.5 5.8427 3,269 | 1,462 | —97]| 1,156-| 9201] 400 68 | 363 
9.251 6.0000 8,279). 1/408°| B84), 1,196 *!" (9801 (4ik 67 | 368 
9.0 6.1674 3,274 | 1,535 | —72] 1,230] 980] 487 GT | 27s 
8.5 6.5301 3,278") 1,618!) —40 1% 1,813 "| 1050+] 1480 66 | 383 
8.0 6.9383 3,282. | 1,710 +4] 1,401 | 1,115 | 530 65 | 392 
7.929 7.0000 3,283 | 1,725 11 | 1,416 | 1,130 | 538 65 | 394 

ee eens ee eee ene ee ee 


HEAT OF DILUTION OF ACIDS (Continued) 















































n m HF HCl HClO, HBr HI HNO; | CH20, | C.H,0, 
625. 7.4008 3,286 1,820 61 1,497 1,210 595 63 402 
7.0 7.9295 8,290) 1,942"! 135 | 1,608} 1,325" eer~| or 618 | 417 
6.9388 8.0000 3,291 1,960 146 1,622 1,340 667 61 412 
6.5 8.5394 3,296 | 2,090 | 229 | 17738 | 1.450 | 745 58 | 420 
6.167 9.0000 3,302 2,202 306 1,845 1,570 805 5D 426 
6.0 9.2510 3,305 2,265 348 1,908 1,630 840 53 429 
5.551 10.0000 3,316 2,447 481 2,078 1,820 940 49 436 
5.5 10.0920 3,317 2,472 499 2,102 1,850 950 49 437 
5.0 1s Wo KO 3,335 2,21 730 2,344 | 2,100 1,098 43 445 
4.5 12.3346 3,362 | 3,025 | 1,144] 2.655 | 2.460 | 1,270 87 | ce468 
4.0 13.8765 3,400 3,404 1,574 3,089 | 2,960 1,495 29 462 
3.700 15.0000 3,428 3,680 1,893 3,415 3,390 1,645 26 469 
3.5 15.8589 3,450 3,882 2,150 3,668 | 3,660 1,770 21 473 
3.25 17.0788 3,483 4,160 2,460 4,005 | 4,110 1,920 1% 481 
3.0 18.5020 3,520 | 4,460 | 2,880 | 4,370 | 4,630 | 2,101 13 | 488 
AY WAS 20.0000 3,001 4,750 3,300 4,760 | 5,190 | 2,270 9 496 
2.5 22.2024 3,607 5,180 4,000 5,300 | 6,000 | 2,520 +4 506 
2.0 27.7530 3,¢12 6,260 5,500 C1650 || Laem 3,060 —5 528 
8 SC O04 Or I ce ee So A (a ees S705 00 banner, 3,770 —13 532 
10 SOE UC ei) Mew ae HOKOO OW | renner TF OO Wee ccs 4,715 +11 518 
0.5 Oe Oe ee ely Cheyer Dae eo | ed a ee Oe ID Oe ae A ih 495 
0.25 POPES ee ME Senet eee! aed a alee Oi boar ae gr el ae oe Sr | 129) ear 
HEATS OF SOLUTION 
From National Standards Reference Data Systems NSRDS-NBS 2 
Vivian B. Parker 
AH®, 25°C for uni-univalent electrolytes in H20 
Substance State AH’, Substance State AH’, Substance State AH, 
cal/mole cal/mole cal/mole 
HF g — 14,700 LiBr:2H20 c — 2,250 KCl c ll 
HCl g — 17,888 LiBrO; c 340 KCIO; (o 9,890 
HC104 1 —21,215 Lil c — 15,130 KC1O,4 c 12,200 
HC104-H20 e — 7,875 Lil-H20 c — 7,090 KBr c 4,750 
HBr g —20,350 | Lil-2H:0 c —3,530 | KBrO; c 9,830 
HI g —19,520 | Lil:'3H20 c 140 | KI c 4,860 
HIO;3 c 2,100 | LiNO:2 c —2,630 | KIO; c 6,630 
HNO; 1 —7,954 LiNO:2-H2O c 1,680 KNO2 c 3,190 
HCOOH 1 —205 |LiNO; c —600 | KNO; c 8,340 
CH;COOH ] — 360 KC2H302 c — 3,665 
NaOH c —10,637 | KCN c 2,800 
NH; Z —7,290 | NaOH:H20 c —5,118 | KCNO c 4,840 
NH.Cl c 3,500 NaF c 218 | KCNS c 5,790 
NH.C104 c 8,000 | NaCl c 928 | KMn0O, c 10,410 
NH.Br c 4,010 | NaClO» c 80 
NHal c 3,280 | NaClO23H20 c 6,830 | RbOH c — 14,900 
NHsIO; c 7,600 | NaClO; c 5,191 | RbOH-H20 c —4,310 
NH;sNO2 c 4,600 NaClO4 c 3,317 RbOH:2H20 C 210 
NH:NO; c 6,140 NaClO4-H20 o 5,380 RbF c — 6,240 
NH:iC2H;302 Cc —570 NaBr Cc —144 RbF:H20 c — 100 
NH:CN c 4,200 | NaBr:2H2O c 4,454 | RbF-13H20 c 320 
NH:sCNS c 5,400 | NaBrO; c 6,430 | RbCl c 4,130 
CH3NH:3Cl c 1,378 | Nal c —1,800 | RbClO; c 11,410 
(CH3)sNHCl1 c 350 | NaI-2H2.O c 3,855 | RbCI1O, c 13,560 
N(CHs3)4Cl c 975 | NalO; ¢c 4,850 |RbBr c 5,230 
N(CHs3)4Br c 5,800 | NaNO»o c 3,320 | RbBrO; c 11,700 
N(CHs3)4I c 10,055 NaNO; c 4,900 RbI c 6,000 
NaC2H302 Cc —4,140 | RbNO; c 8,720 
AgClO; c 1,760 NaC2H302°3H20 c 4,700 
AgNO: c 8,830 | NaCN c 290 | CsOH c — 17,100 
AgNO; ¢c 5,400 | NaCN:4H:0 c 790 | CsOH-H20 c — 4,900 
NaCN:2H20 c 4,440 8 c — 8,810 
LiOH c —5,632 | NaCNO c 4,590 | CsF:H20 c — 2,500 
LiOH:H20 ¢e —1,600 | NaCNS c 1,632 | CsF-14H2O c — 1,300 
Lif c 1,130 CsCl c 4,250 
LiCl c —8,850 | KOH c —13,769 | CsClO, c 13,250 
LiCl-H20 c —4,560 | KOH-H20 c —3,500 | CsBr c 6,210 
LiClOs c —6,345 | KOH-14H20 c —2,500 |CsBrOs c 12,060 
LiCl04-3H20 c 7,795 | KF c —4,238 | CsI c 7,970 
LiBr c —11,670 | KF-:2H20 c 1,666 |CsNO; @ 9,560 
LiBr:-H20 c — 5,560 














D-53 


HEAT CAPACITY OF AQUEOUS SOLUTIONS OF VARIOUS ACIDS 
From National Standards Reference Data Systems NSRDS-NBS 2 


Vivian B. Parker 


$c is the apparent molal heat capacity of the solute, equal to [(1000 + mM:)C — 1000C°]/m where 
C and C° are the specific heats (per unit mass) of the solution and pure solvent, respectively, m is the 
molality, and Mz, is the molecular weight of the solute. 


c, cal/deg mole, at 25°C 














n m HF HCl HBr HI HIO; | HNO; | CH202} C2H4O2 | C3H6O2 

oo 0.00 —25.5] —32.6| —33.9| —34.0} —29.6] —20.7} —21.0; —1.5 | +26.7 
500,000 = OOOMTG e233) i veiacven Meee .t liebe ett an | eres aceite —9. 8) 4-20-98 38.0 
100,000 .000555| —18.8} —32.4| —33.8| —33.9| —29.4) —20.6) —1.2 32.6 45.1 
50,000 .QO111 | —16.6|) —32.4]| —33.7] —33.8] —29.3] —20.5| +3.1 34.0 48.3 
20,000 .00278 | —12.4] —32.3| —33.6] —33.7| —29.1] —20.4 10.2 35.7 02.2 
10,000 .00555 —8.6] —32.2| —33.4] —33.5| —28.5}) —20.3 ETE 36.9 54.1 
7,000 00793 —6.7} —382.1] —33.4| —33.4] —28.4} —20.2 eae?) O14 54.8 
5,000 .O1110 —4.9} —32.0| —33.3) —33.3} —28.1] —20.1 14.3 37.8 55.3 
4,000 .01388 —3.6| —31.9] —33.2| —33.2| —27.7) —20.1 14.7 ats 55.6 
3,000 .01850 —2.24 —31.8) —33.1) —33.1| —27.2} —20.0 15.1 38.1 56.1 
2,000 .02775 —0.5| —31.6) —32.9| —382.9| —25.8] —19.8 15.8 38.5 56.7 
1,500 .03700 0,4) =317 4) —32°7)| —32.7)| —24:9) —19.6 16.4 38.7 sy ial 
1,000 .05551 1.6}; —31.2] —32.5| —32.5] —23.0| —19.3 16.8 39.0 YEE 
900 .0617 1.8) —31.2] —32.4| —32.4] —22.3| —19.2 Ii <0 39.0 57.8 
800 . 0694 2.0} —31.1] —32.3] —32.3] —21.5} —19.1 17.2 39.1 ye!) 
700 .0793 2.2; —30.9] —32.2) —32.1| —20.2] —19.0 17.3 39.2 58.0 
600 .0925 2.4} —30.8} —32.1] —32.0} —18.7| —18.9 Lo 39.3 58.3 
500 .1110 200 )| S080) t— sla Oi ole UO et lean 7 ie g 39.4 58.4 
400 . 1388 2.8} —30.3] —31.6|) —31.4} —13.9] —18.4 18.0 39.4 58.6 
300 . 1850 3.2} —30.0| —31.2} —30.9} —10.1| —17.9 18.3 39.4 58.8 
200 .2775 3,3| =2993 | —30.6) —30.2) —477 )-=17.2 18.7 39.3 58.9 
150 3700 3.5] —28.8} —30.1] —29.6| -—0.7] —16.4 139 39.2 58.8 
100 .9551 3.8} —27.8| —29.1] —28.4]} +4.8] —15.0 19.0 39.1 58.7 
75 .7401 4.4) —27.0| —28.5| —27.5 9.2) =13.7 19.2 38.9 58.6 

50 1.1101 4.5] —25.6| —26.8) —25.9 Le Ca as 1958 38.6 58.3 

40 1.3877 4.9) —24.8] —25.9| —24.8 19 301939 19.8 38.4 58.0 

30 1.8502 5.3] —23.6| —24.5] —23.3 Zo lily ge 20.0 38.0 ofed 

25 2.2202 3.6) —22. 7 | —23.6) —22.2 25/0 |! | 084 20.1 37.7 56.2 

20 2.7753 te Cb ee balla) EA ie oy a =a 20.2 ot a 55.0 

15 3.7004 640) ORS = ZO Rail ae. an il eee +1.4 20.4 36.3 53.1 

12 4.6255 6.24) IS 2) 185i) hs ae Sneek 5.0 20.4 35.4 51.3 

10 5.5506 OSSi|s—aOns | — ORS eee ein, oe 8.5 20.6 34.8 49.7 
9.5 5.8427 Ox4a 6. 4:1 —— TOS hen ate I) me aaae 9.2 20.6 S440 (MEA 

950) 6.1674 O45 teers — Lig | Shell a ae 10.3 20.6 S4JOoi poe sek. 

8.5 6.5301 Oro USCA — LS) fee a oe 11.4 20.7 34 |) oatioe 

8.0 6.9383 GAO} (— WAS VA A cn a a ae 12.5 20.7 34,52), |) a beyee 

7.5 7.4008 Olea Maer || Seni! Lae ay ee ee 13.7 20.8 34:07 |= aes 

7.0 7.9295 Ce) | Pot us eon en [-2y7(] Wegn| e @ ae 14.9 20.8 SO20. || eats 

6.5 8.5394 CO) ay || — TSO rae Sa, Tost 20.8 oso! | neues 

6.0 9.2510 (i 1g eal — ON Gi! 2 y, «eee ae Ara 20.9 GOsOo | tenes 

5.5 | 10.0920 Cee OS SONG eee 4. ctl 18.3 20.9 Soe) | ate 

5.0 | 11.1012 ORO) eS Ld cee SMITE oe 19.3 21.0 BANS! | waar. 

4.5 | 12.3346 fal =i! e608" oenie oc ||| aomenes 20.4 21.1 B25) Wrens 

4.0 | 13.8765 CeO Oe8 | OO) oe 6 celias Ae 21.3 21.2 O22) Riven 

3.5 | 15.8589 OF a ee = AON gee dal) eee 22.1 21.3 dl JBN doen ores 
3.25 | 17.0788 Mei cham Site (ed ee eel aan eae 22.6 21.4 SLA |) vecediies 

3.0 | 18.5020 CASTE arte: cae Se LNG od che a) peepee 23.0 21.5 OL AOS ee ee 

2.5 | 22.2024 Hctoll ly Rt ake Or ie edad hon coat 23.8 21.6 RE [ast keg ols 

2.0 | 27.7530 FEL eee ae er ic ral Meters | MaeR e 24.6 21.7 BOSE |) Scere 

Loree 7 QOE0™ We Aico CS caete ered seamen 25.2 21.8 SORES | Rs. aaa 

1.0) 9) 95 2506) © 1 ieepsioe'| tacks, 5 aie bee ale eeeen 25.7 22.0 BOA |. cmenee 
a ee ee ee ee ee ee ee 





























THERMODYNAMIC FORMULAS 
Compiled by Doctor E. A. Coomes 


Legend: p = Pressure 
V = Volume 
T = Temperature 
n = Number of mols 
S = Entropy 
U = Internal energy (some books use FE) 
C, = Molal specific heat at constant pressure 
8 = Coefficient volume expansion 
K = Compressibility 
H = U + pV = Total heat or enthalpy 
A = U — TS = Helmholtz free energy 
G =H — TS = Gibbs’ free energy (some books 


use F). 


Use of Table.—Partial derivatives of the first order for the 
eight ae poe thermodynamic variables, namely, p, V, T, 

, 8, H, A, G, may be obtained in terms of (aV/8T)>», (0V/dp)r, 
and ’(@H/dT) p; the latter three are connected to measurable 
quantities as follows: 


1 f/oV 1 fav ee OL 
AG: ter? ¥ (5p yee (sr), ine” 
Computation by the Table.—The method of using the 
table will become apparent in working several examples. Sup- 
ose it is desired to know (@H/dp)g in terms of p, V, and T. 
Vnder caption ‘‘Constant’’ move horizontally to column 
marked “S’’; across from ‘‘H”’ beside caption ‘‘differential’’ 
find ‘‘—VnC,/T.” Across from “p” in column ‘8’ find 
““_nC,/T”’; (@H/dp)s is found by taking the ratio of the two: 


(@H/dp)s = (—VnC,/T)/(—nC,/T) = V 


To find (0S/dV)r i jin terms of p, V, T, move to column “T”’ 
under ‘“‘constant.’? Opposite “S” beside differential” find 
““(a@V/dT)p”; opposite ‘“V”’ find “‘ —(aV/dp)r.” 

Taking the ratio: 


(0S/dV)r = (AV/dT)p/—(dV/dp)r = (dp/dT)v. 





Differential 


Differential 





THERMODYNAMIC FORMULAS (Continued) 
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Reprinted from ‘‘Combustion Flame and Explosions of Gases,’’ B. Lewis 
and G. von Elbe, authors, Academic Press (1951), publishers, by special 


permission, 


‘The limits of inflammability given in the following tables were all deter- 
mined at atmospheric pressure and room* temperature for upward propa- 
gation in a tube or bomb 2 inches or more in diameter. 


LIMITS OF INFLAMMABILITY 


percentage-by-volume basis. 


Values are on a 


LIMITS OF INFLAMMABILITY OF GASES AND VAPORS IN AIR 


Limits of inflammability 























Compound eeeitice) 
ormula Lower Upper 
Paraffin hydrocarbons 
Methane CH, 5.00 15.00 
Ethane CH. 3.00 12.50 
Propane C3Hs pean 9.35 
Butane Cilio 1.86 8.41 
Isobutane CH 1.80 8.44 
Pentane CsHie2 1.40 7.80 
Isopentane CsHie EE (| _aceeme 8 
2,2-Dimethylpropane CsHi2 1.38 7.50 
Hexane CeHia 1.18 7.40 
Heptane CrHi6 1.10 6.70 
2,3-Dimethylpentane CrHis Areal 6.75 
Octane CsHis Oe Gb tae. 
Nonane CsHoo ORS3 anlar nts 
Decane CioH 22 0.77 O30 
Olefins 
Ethylene CoH, DED, 28.60 
Propylene C3H¢ 2.00 11.10 
Butene-1 C.Hs 165 9.95 
Butene-2 CsH¢s aio: 9.70 
Amylene CsHio 1.42 8.70 
Acetylenes 
Acetylene CoH. 2.50 80.00 
Aromatics 
Benzene CeHe 1.40 oO 
Toluene C7Hs PA Ono 
o-Xylene CsHi0 1.00 6.00 
Cyclic hydrocarbons 
Cyclopropane C3He 2.40 10.40 
Cyclohexane CeHie 1-26 7.75 
Methylcyclohexane C7His i ie say eee 
Terpenes 
Turpentine CroHi¢ OLOr al See 
Alcohols 
Methyl alcohol CH,O 6.72 36.50 
Ethyl alcohol C.H,.O 3.28 18.95 
Allyl alcohol C;H,O Deo) 18.00 
n-Propy! a:cohol C3H30 2al5 13.50 
Isopropyl alcohol C;Hs;0 2.02 11.80 
n-Butyl alcohol C4H100 1.45 1025 
Isobutyl] alcohol C4Hi00 GS eal eee ene 
n-Amy] alcohol CsH,.0 RNS To ee toe 
Isoamyl alcohol CsH120 HPO meee 
Aldehydes 
Acetaldehyde C2H,0 3.97 57.00 
Crotonic aldehyde C.H.O 2.12 15.50 
Furfural CsH402 Deis arses 
Paraldehyde C6Hi203 I SiO Th Maes 
Ethers 
Methylethyl ether C3H30 2.00 10.00 
Diethyl ether C4H100 1.85 36.50 
Divinyl ether C.4H.O 1.70 27.00 
Ketones 
Acetone C;H,O Ze 5 12.80 
Methylethyl ketone C,HsO0 1.81 9.50 
Methylpropyl ketone | CsHi00 1e5o 8.15 
Methylbuty! ketone CeHi20 3 7.60 








Compound 


Acids 
Acetic acid 
Hydrocyanie acid 
Esters 
Methyl formate 
Ethyl formate 
Methyl acetate 
Ethyl acetate 
Propyl acetate 
Isopropyl acetate 
Butyl acetate 
Amyl acetate 
Hydrogen 
Hydrogen 
Nitrogen compounds 
Ammonia 
Cyanogen 
Pyridine 
Ethyl] nitrate 
Ethyl nitrite 
Oxides 
Carbon monoxide 
Ethylene oxide 
Propylene oxide 
Dioxan 
Diethyl peroxide 
Sulfides 
Carbon disulfide 
Hydrogen sulfide 
Carbon oxysulfide 
Chlorides 
Methyl chloride 
Ethyl] chloride 
Propyl! chloride 
Butyl chloride 
Isobuty! chloride 
Allyl chloride 
Amy1 chloride 
Vinyl chloride 
Ethylene dichloride 
Propylene dichloride 
Bromides 
Methyl bromide 
Ethyl bromide 
Allyl bromide 
Amines 
Methyl amine 
Ethyl amine 
Dimethyl amine 
Propyl amine 
Diethyl amine 
Trimethyl amine 
Triethyl amine 


Empirical 


Limits of inflammability 




















formula Women Upper 
C.H,02 5.40 Drie 
HCN 5.60 40.00 
C.H.02 3.00 2 2O 
C3H.O2 2.798 16.40 
C3H,.O2 3215 15.60 
C4H302 2s 11.40 
CsH i002 Wee 8.00 

sH1002 1.78 7.80 
Co6H202 1.39 CoS 
C7HisO2 US UO) Fi oeeg et 
H, 4.00 74.20 
NH; 15.50 27.00 
C.No 6.60 42.60 
C;sHsN 1.81 12.40 
C.H;NO3 Site aeons 
C.H;NO, 3.01 50.00 
CO 12.50 74.20 
C.H,O 3.00 80.00 
C3;H,O 2.00 22.00 
C4H302 HON, Da) PAS 
CsH1002 PAB SYIEL |W lastgna a 6 
CS2 25: 50.00 
HS 4.30 45.50 
COS 11.90 28.50 
CH;Cl 8.25 18.70 
C.H;Cl 4.00 14.80 
C3H,Cl 2.60 LEE TO 
C,4H,Cl 1.85 10.10 
C,4H.Cl 2.05 Saal 
C3H;Cl 3.28 at ols 
CsHi,Cl 1.60 8.63 
C.H3Cl 4.00 2170 
CoHsCle 6.20 15.90 
C3H-Cl. 3.40 14.50 
CH;Br 13.50 14.50 
C.H;Br 6.75 WAL Pa 
C;H;Br 4736 7 25 
CH;N 4.95 20.75 
C.H;N OO 13.95 
C.H;N 2.80 14.40 
C3HyN 2.01 10.35 
CyHuN Land 10.10 
C3H N 2.00 11.60 
C.HisN 1225 7.90 


* The upper limits of some vapors were determined at somewhat 
higher temperatures because of their low vapor pressures. 


LIMITS OF INFLAMMABILITY (Continued) 


LIMITS OF INFLAMMABILITY OF GASES AND VAPORS IN 
OXYGEN 












Limits of inflammability 





Compound Formula 


Upper 











Hydrogen 4.6 93.9 
Deuterium D fay 95.0 
Carbon monoxide CO Ne 93.9 
Methane CH, 5 59.2 
Ethane CH. 4. 5OzS 
Ethylene CoH, Pipes 79.9 
Propylene C3. 2. 52.8 
Cyclopropane C3H. 2. 63.1 
Ammonia NH; Be 79.0 
Diethyl ether 2. 82.0 
Divinyl ether ie 85.5 
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FLAME AND BEAD TESTS 


Flame Golorations 
VIOLET 


Potassium compounds. Purple red through blue glass. 
Easily obscured by sodium flame. Bluish green through green 
glass. Rubidium and Caesium compounds impart same flame 
as potassium compounds 


BLUES 


Azure—Copper chloride. Copper bromide gives azure blue 
followed by green. Other copper compounds give same colora- 
tion when moistened with hydrochloric acid. 

Light Blwe.—Lead, Arsenic, Selenium. 


GREENS 


Emerald.—Copper compounds except the halides, and when 
not moistened with hydrochloric acid. 

Pure Green.—Compounds of thallium and tellurium, 

Yellowish—Barium compounds. Some molybdenum .com- 
pounds. Borates, especially when treated with sulphuric acid 
or when burned with alcohol. 

Bluish.—Phosphates with sulphuric acid. 

Feeble——Antimony compounds. Ammonium compounds. 

W hitish.—Zine. 


Reps 


Carmine.—Lithium compounds. Violet through blue glass. 
Invisible through green glass. Masked by barium flame. 

Scarlet—Strontium compounds. Violet through blue glass. 
Yellowish through green glass. Masked by barium flame. 

Yellowish.—Calcium compounds. Greenish through blue 
glass. Green through green glass. Masked by barium flame. 


YELLOW 
Yellow.—All sodium compounds. Invisible with blue glass. 









Borax Beads 


Abbreviations ge g., saturated; s.s., supersaturated; n.s; Beads of Microcosmic Salt 






saturated; h., hot; c., cold NaNH,HPO, 
Pore ee ea es 
Aluminum. Colorless; opaque (s.) Colorless; not clear (s.s.) 





Colorless (h.c., n.s.);| Colorless; opaque (s.) 


opaque (s.s.) 


Aluminum... Colorless (n.s.) 


Gray and opaque 
Colorless; opaque (s.) 


Colorless; not clear (s.s.) 


























































































































































































































Antimony... Colorless; yellow or brown-| Gray and opaque Colorless (n.s.) Gray and opaque 
; ish (h., 8.8.) Colorless (n.s8.) Gray and opaque 
Barium...... Colorless (n.8.) RRO ag ROPES CRORES AG cium..... Colorless; opaque (s.) Colorless; not clear (8.s.) 
Biamuth.. .... | Coletless;yellow.or brown-| Gray and opaque © ,. | Cemu™.-+-+* aes or brownish red | Colorless 
ish (h., 8.8.) A - 
Cadmium.... Colorless Gray and opaque i ae a os te green (c.) Green fc). 
Searekat Blue (c.); green (h.) Red and opaque (c.) 
Calcium ee Colorless Gus), © oe) Eiehcoteiaceneniet-sarace Tron perce Yellow or brown (h., 8.) Scloreess yellow or brown- 
Cenum)) 22. = Red ( Colorless (h.c.) ish (h.) 
Chromium Green (c.) Green Bupa. 6 Colorless (n.8.) Gray and opaque 
Cobalt... « Blue (h.c.) Blue (h.c.) Ps tee ee Vente: opaaue (8.) Soe not clear (8.8.) 
d ° anganese... iole .c. olorless 
sl Green (h.); blue (e.) ce erg eg ea): Molybdenum, | Colorless; green (h.) Geeen (h.) 
: Nickel..2..4.< Yellow (c.); red (h., 8.) Yellow (c.); red (h.); gray 
: and opaque 
irony or cara age brownish red | Green (8.8.) a ROOM Gey ee (Swims undissolved) (Swims undissolved) 
Wend ime cae tn Colorless; yellow or brown-| Gray and opaque —i Strontium... Colorless; opaque (s.) Coledone: Peas Ae 
; she ee Roe ee | oe a ee LR Tin. ee er Colorless; opaque (s.) Colorless 
Nee vee Vee te a cies Geis Roo Titanium... | Colorless (n.s.) poet (c.); yellow or 
anganese... iole Cc. olorless (h.c. anne 
Molybdenum. | Colorless Yellow or brown (h.) Uranium. Green; yellow or brown-| Green (h.) 
Nickel........ | Brown; red (c.) Gray and opaque ish (h., 8 
Silicon........ | Colorless (h.c.); opaque] Colorless; opaque (s.) Yellow neon 
SS.) ap eee ee al Pe ee Be a a ine ee Colorless (n.s.) Gray and opa 
Silverte screens Colorless (n.s.) Gray and opaque : y padue 
Strontium..... Colorless (ots) ae BY | meme ce tare sites ces Sodium Carbonate Bead 
Tin........... | Colorless (h.c.); opaque | Colorless; opaque (s.) 
(s.8.) ; ; 
Titanium...... Colorless Yellow (b.); violet (c.) Reducing flame 
Tungsten...... Colorless aay ao 
ee Pe D8) ‘ cage ; me eipoases 
Vanadium..... Colorless Green 


PREPARATION OF REAGENTS 


*son990q possddojs-sse]3 ‘poryy Ayoqoqd 
-u109 ‘UMOIQ UI peArosoid 4soq SI yUOBveI OY, *(S1O4I] OM TOF 
sINOY YP JNoqe) pozyvinyzes Suro oprym oor Aq popunosins ydoy oq 
gsnur pus [[nj Ajoyayduroo oq ysnur 91940q oprxoipAYy wNTUOUTUE 
OGL ‘sBs GY peysem YIM (O%H [Ut 09 + UOIyN[os eruOMUIE 
“ou0d [UL OF) eplxorpAY vuNtuoWUWE AY g OYBINJeG “VQ °*Z 
“JoFT T JO 9INTIp pus HO'HN 
‘ou0d JO [UL 0OZ PPV ‘plod worynjos sy} Surdesy ‘pozeinyes 
Tun SH WW HO’HN “ouoo jo [u 00% INT, “W EE 
*SSo]1O[0o ‘opymns GnyuOWUYy 
‘toys JO JOH] T Ul *OS*(°HN) 
jo 3 €g eAlossI ‘N GO ‘W Gz'0 ‘9}eJINS WNyUOWUTY 
“TOUT T OF OFNTI = “Ao}VA UT O*H*O%O"("HN) 
Jo 3 ogg eafossiIq’ “N G°0 ‘W GZ‘0 ‘o}¥[exo UINyUOWTUTY 
*19}BM JO IO4T] [ UL 
TON’HN JO3 08 eajossiq “A I ‘SW I S09¥a97U WnyUOWUTYy 
*poposu SB JUNOUWB ISvoIDUT 
‘ayenbaps st Z UOTyNTOS Jo [UI YZ 0} [ Wornyos jo tw QT ‘Bur Oz 
0} dn snioydsoyd jo syunoure Ioj ‘snqy, “SULIIIYS SNOIOSIA YIM 
ATMOJS Z WOIYNIOS 0} [ UOTYNIOs Surppe ‘Zz WOryNTOs Jo 9UINTOA s4t 
801M} YIM [ UOTyN[OS Jo JUNOW pozR[No[vo oy} xTUL ‘asn IO. 
“1998 A 
JO TOI OOO WWM prow omy YY OT JO TU OOP XI “Z WOIYNTog 
“aUOp 9q 0} SBY WOPTes sTy} USToYy ‘AI"ssa00u 
FINA “HO'HN JW ST Jo [at O8 pus 10zvai Jo [Ww OOP Ul (apBid 
*d'O) eyepqAjour wntuoume Jo 3 QOT eAlossIq “J WoryNToS 
“YIOM 9A17R41VUBND 
IOf S}[NseI UTII00 BOUL eprAoId pu’ yUISvoI Jo sSO[ PIOAB ][TAA 
pesodoid poyjeu oy} ‘skep Moy v ATUO 10} sdoay porvdeid ATjensn 
8B JUISVOI SITY} JO UOTJN[OS plo’ UB VdUIS pu ‘yUdsvoI BAISUad xa 
Us ST o}BpqA[OW WNIuOMIMIY VdUIG ~“UOrT}ISOduroD pu 44ZUeI4s 
tedoid jo qyuesver yseiy Surpraoid sXkemje snyy ‘poepsou se 
POXTUL 918 YOIYAM SUOI}N[OS OM} Sv porvdoid st JUOSVOI OUT, °z 
“JOT T OF O9NIIp pus J09]g “4ysIU IsAo 
puszs 0} MOTTY “T0yeM JO [UW OOF Puw *ONH “Ou0d Jo [ul OLz 
jo oinyxtul & OFUT ‘burssys prdps YIM pus Apmojs fuaa ‘oye14[g 
Inod puv 103][g ‘oyoTdurod st uorynjos ueyAA ‘“eprxorpAq wmntuT 
-OULWB “OUD JO [UI QQ Pp pus ‘109vM JO [UL QOS ITM ((OOPW*A 
JO 3 [8 10) *Oow ound jo 3 ZZ [PM XW “NI ‘W G0 TF 
*ouepqA[oul UUNnyuOWUIY 
RAMEE CAPSULES Us 
IO"HN JO 3 O9T e4tossiq’ “NW € ‘W € S@POTYs WNnyuOUUTY 
“Joy] T OF OFNTIP pue HO’HN AW € JO [ut OOS UW 
CH N‘0Q"HN Pus OH *OO2("HN) Jo e1N4xIUl) ABs [eIoIOUIUIOD 
oy} JO 3 FPL SAlOSSI PY GI SazvMOqIea UINTUOWIUIY 
“IOJIT [ 0} OYN[IP pus 109VM Ul 2O° HAO, HN 
jo 3 ogg eAfossiq “N € ‘W g& ‘0}e}008 UUNTUOUIUTY 
“1O}PBM JO IOP] T UT OF HST *("OS)T1V 
jo 3 9¢ eajossiq “N 9°O0 ‘W £800 ‘e2¥JMs WMUTUINTY 


‘Joyem jo Joy] T Ut O*HSL*(FON)IV 

Jo 3 gg esjossiq ‘N G0 ‘W L9I‘0 ‘0}e1j};U ~WINUyUINTY 
“IOYEM JO IOV] [T Ul *IOTV 

$0 3 7% PajossiE “NN 9'0 ‘W LITO Sopyoryo wnuyunyy 
(‘syuabooay 
LAYIQ pun syvg fo suo1njoy joULouag pue ‘sishjovUy I147aUN}zO A 

lof suoynpoy pavpunjy OS[® 9298) “SENDOVAN TWHANDAD 
‘IO}I] [ 0} OJN[Ip pus 1ozem ul (% G6) 

SYOS OY} JO 3 OTT PATOSSIT. “NE ‘W ¢ ‘oprxoupAy uINTposg 
“JOP [ OF OFNIIp pus 19zVM url (% GG) SHoI9s 

eu} Jo 3 OT PATOSSIq ‘NE ‘W g SaprxoupAY uINysse0g 
“1B OY} JO %QD wolj yooJo1d pus 
20080 Yo 10719 ‘sseoxe euIOS eS~)  “*(FJQ)*BO Jo Joy] aed 3 G’T 

‘uoIgnjos peywingeg “AN F0'O ‘W Z0'O ‘oplxoupAq wINnypTeDQ 
‘aqny piens ® Ul eylIBOSE 
IO OUI] VPOS YPIM IIB oY} JO %7%QD woul yooyoid pus ¢‘QORg 
yo Jay[y ‘sseoxe aUIOS BS) “C7 H87*(HO)*q jo step aod 3 Eg 

‘uoIynjos pazyeingeg “AN FO ‘W ZO ‘epyxompAq uInypieg 
“J0Y] T 07 CHN % 82% ‘W 8°P1) woIyNjos pezeszue9 

-uod Jo [UL 0OZ PINT “NE ‘W € ‘opyxoupAy uNnyuourUry 

“SUSVa GALNATIG 
‘COS*H 

%&6) plo’ W SLT JO [UH BOT 28 “N Q Spyoe alesse 
‘COdH 

MGB) plow W OFT JO [GOS PsA “NG ‘ppoe ojsoqdsoqd 
‘(*ONH %69) PP? WF9T JOM EST sa NE ‘PPe ee 

% 9€) Pl’ W OTT JO TU 8Gz eS “WN & ‘poe oA0TqQooupéA 

"(% 001-66) PIO’ W FLT JO TU ZLT PSN € ‘PPR aPI0V 
*Ia}I] UO O} OIN[Ip pue pozBoIpUT plow 

P2}81}U90U0d Jo JUNOUIB 9Y} 8S) “IB[OW E ‘SQTOV ALATIA 


GSN TWHINAS AWOL SLINADVAN AYOLVHOAVI 


"pesn oq plnoys 10}z8M pay]I4sSIq 
"sosvo AUBUL UI pozBOIpUT ST 


(N) UWoryNjos [euLI0U IO (Pf) UWOTYNTOs IvjOUI 0} UOI}RIeI BUT, 
*(3) SuIvIZ Ul poyVoIpUI 1B Sassvpy *(°90 10 

¢U10) SI9JOUITZUSO OIGND 2Z70000'I 0} JUeTBAINbe SI Je}TT[ITU VU 

“(T) S19}]] PUB (TUT) SIopP[IT][TUL UT pezeys Useq eAvY soUUNjOA 





“SUOT{SeSZNs B[qEN[VA peynqis1zuOD vA SIeyjO AUR 
*POOM “Y “S puv uoulaA “Wy Ingyy ‘Apeey “Hf ‘80281d “OM 
‘UOTPIN “OD “W ‘SleuIvI “OO “Y ‘Uosepy “M ‘SOUT, “Ioussey 
"J sowlee ‘solIA 9q “soy, ‘e0svID “fq ‘eYOOD “g SeTID ‘YoIVD 
"JT “T ‘UopTIVD “YW “Y ‘1euUOg “q “M JO UOreIOGeTIOO VaTJO 
24} YUM peredaid useq svy UOTZD9T[OD BY, ~“s}JUaS¥vaI sNovA Jo 
uolzeiedeid oy} I0fJ suotjooIIp queseid soSvd Sutmojjoy oyy, 


SINZOVAA AO NOILVAVdadd 


D-60 


LABORATORY REAGENTS (Continued) 
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SPECIAL SOLUTIONS AND REAGENTS (Continued) 
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DECI-NORMAL SOLUTIONS OF SALTS AND OTHER REAGENTS 


Atomic and molecular weights in the following table are based upon the 1965 atomic weight scale and 
the isotope C-12. The weight in grams of the compound in 1 ce of the following deci-normal solutions is 
found by dividing the H equivalent in the last column by 1000. 


i 




















Atomic or 0.1 Hydrogen 
Name Formula molecular Hy cecee equivalent 
; equivalent : 

weight in g 
Acetic acid HC.H 302 60.0530 HC.H 302 6.0053 
Ammonia NH; 17.0306 | NH; 1.7031 
Ammonium ion NH,* 18.0386 | NH, 1.8039 
Ammonium chloride NH,Cl 53.4916 | NH,Cl 5.3492 
Ammonium sulfate (NH,4)2SO4 132.1388 | (NH4)2SO. 6.6069 
Ammonium thiocyanate NH.CNS 76.1204 | NH.CNS 7.6120 
Barium Ba 137.34 Ba 6. 867 
Barium carbonate BaCOs 197.3494 | 3BaCO; 9.8675 
Barium chloride hydrate BaCls:2H»O | 244.2767 | $BaCl.-2H.O0 12.2138 
Barium hydroxide Ba(OH)> 171.3547 | $Ba(OH). 8.5677 
Barium oxide BaO 153.3394 | #BaO 7.6670 
Bromine Br 79.909 | Br 7.9909 
Calcium Ca 40.08 3Ca 2.004 
Calcium carbonate CaCO; 100.0894 | CaCO; 5.0045 
Calcium chloride CaCl, 110.9860 | CaCl, 5.5493 
Calcium chloride hydrate CaClo.6H:0 | 219.0150 | $CaCl».6H2O 10.9508 
Calcium hydroxide Ca(OH)» 74.0947 | #Ca(OH)> 3.7047 
Calcium oxide CaO 56.0794 | CaO 2.8040 
Chlorine Cl 85,453 —|\Cl 3.5453 
Citric acid C.Hs07-H2O | 210.1418 | 4CsHs07-H.O 7.0047 
Cobalt Co 58.9332 | 4Co 2.9466 
Copper Cu 63.54 3Cu 3.177 
Copper oxide (cupric) CuO 79.5394 | CuO 3.9770 
Copper sulfate hydrate CuS04-5H20 | 249.6783 | JCuSO,-5H.0 12.4839 
Cyanogen (CN)2 26.0179 | CN 2.6018 
Hydrochloric acid HCl 36.4610 | HCl 3.6461 
Hydrocyanic acid HCN 27.0258 | HCN 2.7026 
Iodine I 126.9044 | I 12.6904 
Lactic acid C3H,O3 90.0795 | C3H.O3 9.0080 
Malic acid C4H,O; 134.0894 | 3C,H,O; 6.7045 
Magnesium Mg 24.312 |4Mg 1.2156 
Magnesium carbonate MgCoO; 84.3214 | 3MgCO; 4.2161 
Magnesium chloride MgCl. 95.2180 | $MgCl. 4.7609 
Magnesium chloride hydrate MgCl.-6H20 | 203.2370 | }MgCl.-6H.O 10.1623 
Magnesium oxide MgO 40.3114 | }MgO 2.0156 
Manganese Mn 54.9388 | dMn 2.7469 
Manganese sulfate MnSO, 150.9996 | }MnSO, 7.5500 
Mercurie chloride HgCl, 271.4960 | JHgCl, 13.5748 
Nickel Ni 58.71 | ANi 2.9356 
Nitric acid HNO; 63.0129 | HNO; 6.3013 
Nitrogen N 14.0067 | N 1.4007 
Nitrogen pentoxide N20; 108.0104 | $N20; 5.4005 
Oxalic acid H2C.0,4 90.0358 | }H2C20, 4.5018 
Oxalic acid hydrate H.C,04-2H2O| 126.0665 | H2C20,4-2H20 6.3033 
Oxalic acid anhydride C.03 72.0205 | $C205 3.6010 
Phosphorie acid H;3PO, 97.9953 | #H3PO, 3.2665 
Potassium K 39.102 | K 3.9102 
Potassium bicarbonate KHCO, 100.1198 | KHCO; 10.0119 
Potassium carbonate K2CO; 138.2134 | $K.CO; 6.9106 
Potassium chloride KCl 74.5550 | KCl 7.4555 
Potassium cyanide KCN 65.1199 | KCN 6.5120 
Potassium hydroxide KOH 56.1094 | KOH 5.6109 
Potassium oxide KO 94.2034 | $K.0 4.7102 
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DECI-NORMAL SOLUTIONS OF SALTS AND OTHER REAGENTS (Continued) 





Name 


Potassium permanganate for Co estimation 
Potassium permanganate for Mn estimation 


Potassium tartrate 
Silver 

Silver nitrate 
Sodium 

Sodium bicarbonate 
Sodium carbonate 
Sodium chloride 
Sodium hydroxide 
Sodium oxide 
Sodium sulfide 
Succinic acid 
Sulfuric acid 
Sulfur trioxide 
Tartaric acid 

Zine 

Zine sulfate 

















Atomic or 0.1 Hydrogen 
Formula molecular Hyctogen equivalent 
: equivalent ; 

weight in g 
KMnO, 158.0376 | 4KMnO, 2.6339 
KMnO, 158.0376 | 4KMnO, 5.2678 
KH yC4Og 226 . 2769 2 K2HsC.O5 11.3139 
Ag 107.87 Ag 10.787 
AgNO; 169.8749 | AgNO; 16.9875 
Na 22.9898 | Na 2.2990 
NaHCO; 84.0071 | NaHCO; 8.4007 
Na2CO; 105.9890 | $Na2CO; 5.2995 
NaCl 58.4428 | NaCl 5.8443 
NaOH 39.9972 | NaOH 3.9997 
Na2O 61.9790 | $Na.0 3.0990 
NaS 78.0436 | 4Na.S 3.9022 
H2CyH4O, 118.0900 | 3H2C,H,O, 5.9045 
H.SO, 98.0775 | 4HSO, 4.9039 
SO; 80.0622 | 2803 4.0031 
C4H.O¢ 150.0888 | 4C,H.O¢ 7.5044 
Zn 65.37 4Zn 3.269 
ZnSO4.7H20 | 287.5390 | ZnSO,7-H2O 14.3769 








DECI-NORMAL SOLUTIONS OF OXIDATION AND REDUCTION REAGENTS 


Atomic and molecular weights in the following table are based upon the 1965 atomic weight scale and 
the isotope C-12. The weight in grams of the compound in 1 cc of the following deci-normal solutions is 
found by dividing the H equivalent in the last column by 1000. 


a aD 














Atomic or 0.1 Hydrogen 
Name Formula molecular | Hydrogen equivalent | equivalent 
weight ing 

Antimony Sb ORLA 4Sb 6.0875 
Arsenic As 74.9216 | $As 3.7461 
Arsenic trisulfide As2S3 246.0352 | tAs2S3 6.1509 
Arsenous oxide As2O; 197.8414 | tAs203 4.9460 
Barium peroxide BaO» 169.3388 | $BaO, 8.4669 
Barium peroxide hydrate BaO2-8H2,0 313.4615 | 4BaO2-8H20 15.6730 
Calcium Ca 40.08 3Ca 2.004 

Calcium carbonate CaCO; 100.0894 | sCaCO; 5.0045 
Calcium hypochlorite Ca(OCl). 142.9848 | +Ca(OCl)2 3.5746 
Calcium oxide CaO 56.0794 | CaO 2.8040 
Chlorine Cl 357453 |, Cl 3.5453 
Chromium trioxide CrO3 99.9942 | #CrO; 3.3331 
Ferrous ammonium sulfate | FeSO,(NH,)SO,-6H2O | 392.0764 | FeSO.,(NH,)2SO,-6H2O0 39.2076 
Hydroferrocyanic acid H,Fe(CN). 215.9860 | HsFe(CN). 21.5986 
Hydrogen peroxide H,02 34.0147 | $H20.2 1.7007 
Hydrogen sulfide H.S 34.0799 | 4H2S 1.7040 
Iodine I 126.9044 | I 12.6904 
Iron Fe 55.847 | Fe 5.5847 
Iron oxide (ferrous) FeO 71.8464 | FeO 7.1846 
Iron oxide (ferric) Fe.03 159.6922 | $Fe20;3 7.9846 
Lead peroxide PbO: 239.1888 | $PbO. 11.9594 
Manganese dioxide MnO, 86.9368 | +MnO, 4.3468 
Nitric acid HNO; 63.0129 | HNO; 2.1004 
Nitrogen trioxide N20; 76.0116 | 4+N20; 1.9002 
Nitrogen pentoxide N20; 108.0104 | #N20; 1.8001 
Oxalic acid C2H.O, 90.0358 $C2H20, 4.5018 
Oxalic acid hydrate C.H.04:2H2O0 126 2 0665 3C2H,04-2H 20 6. 3033 
Oxygen O 15.9994 | 40 0.8000 
Potassium dichromate K2Cr20, 294.1918 | ¢K»2Cr.0; 4.9032 
Potassium chlorate KCIO; 122.5532 | JKCIO; 2.0425 
Potassium chromate K.CrO, 194.1076 | 4K.CrO, 6.4733 
Potassium ferrocyanide K,Fe(CN)<¢ 368.3621 | KyFe(CN). 36.8362 
Potassium ferrocyanide K,Fe(CN)¢-3H.O 422.4081 | KyFe(CN).-3H2O 42.2408 
Potassium iodide KI 166.0064 | KI 16.6006 
Potassium nitrate KNO; 101.1069 | A4KNO; 3.3702 
Potassium perchlorate KCIO, 138.5526 | 4KCIO, 1.7319 
Potassium permanganate KMnO, 158.0876 | 4KMnO, 3.1608 
Sodium chlorate NaClO; 106.4410 | tNaClO; 1.7740 
Sodium nitrate NaNO; 84.9947 | gNaNOs 2.8332 
Sodium thiosulfate NavS203:5H20 248.1825 | NaeS.03:-5H20 24.8183 
Stannous chloride SnCl, 189.5960 | 4SnCl, 9.4798 
Stannous oxide SnO 134.6894 | $SnO 6.7345 
Sulfur dioxide SO» 64.0628 | $SO>s 3.2031 
Tin Sn 118.69 3Sn 5.935 
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Determination| 


Reagent 


ORGANIC ANALYTICAL REAGENTS 
Compiled by John H. Yoe 


Reference 








Determination Reagent 





Reference 





ACetate.. oon. 
Aldehydes.... 


Aluminum... 


Ammonia.... 


Antimony.... 


Arsenic 


Barium 


Beryllium.... 


Bismuth... . 





o- Nitrobenzaldehyde 
Dimethyl-dihydro- 
resorcin (Dimedon) 
Alizarin § 
Ammonium salt of 
aurin tricarboxylic 
acid (‘‘ Aluminon’’) 
Ammonium salt of ni- 
trosophenyl hydrox- 
ylamine (‘Cup- 
ferron”’) 
Eriochrome cyanine 
Hematoxylin 
8-Hydroxyquinoline 
Morin 


Quinalizarine 

Sodium or zine salt of 
4-sulfo-2 hydroxy-a- 
naphthalene-azo-f- 
naphthol (Ponta- 
chrome Blue Black 
R) 

Urea 


Hematoxylin 


| p-Nitrobenzenedia- 


zonium chloride 
Phenol and sodium 
hy pochloride 
Tannin—AgNO; 
Thymol 
Zine oxinate 
Hexamethylenetet- 
ramine 
9-Methyl-2,3,7-try- 
hydroxyfluorone 
Phenylthiohydantoic 
acid 
Pyridine 
Pyrogallol 
Rhodamine B 
Cocaine-molybdate 
N-Ethyl-8-hydroxy- 
tetrahydroquinoline 
hydrochloride 
Quinine arsenomolyb- 
date 
Strychnine- 
molybdate 
Sodium rhodizonate 
Tetrahydroxyquinone 
1-Amino-4-hydroxy- 
anthraquinone 
Aurin trycarboxylic 


Curcumin 
1,4-Dihydroxyanthra- 
quinone (Quinizarin) 
1.4-Dihydroxyanthra- 
quinone-2-sulfonic 
acid (quinizarine-2- 
sulfonic acid) 


3-Hydroxyquinoline 
Morin 


Naphthochrome 
Azurine 2B 
Naphthochrome 
Green G 
p- Nitrobenzeneazo- 
orcinol 
1,2,5,8-Tetrahydroxy - 
anthraquinone 
(Quinalizarin) 
Caffeine (as sulfate or 
nitrate) 
Cinchonine 
Diethyldithiocarba- 
mate 
Dimercaptothiodia- 
zole 
Dimethylglyoxime 
Diphenylthiocarba- 
zone 


8-Hydroxyquinoline 

Phenyldithiobiazolon- 
ethiol 

Pyrogallol 

Thiourea 








Feigl, p. 342 (3) 

Ind. Eng. Chem., Anal. Ed. 3, 365 
(1931) 

J. Am. Chem, Soc. 50, 748 (1928) 

J. Am. Chem. Soc. 49, 2395 (1927) 

J. Am. Chem. Soe. 55, 2437 (1933) 

Bull. chim, Belg. 288 


soc, 36, 


Z. anal. Chem. 96, 91 (1934) 

Ind. Eng. Chem, 16, 233 (1924) 

J, Am, Chem. Soc. 50, 1900 (1928) 
Feigl, p. 182 (2) 

Ind. Eng. Chem., Anal, Ed. 12, 
229 (1940) 

J. Am, Pharm. 
(1928) 

Sandell, p. 241 (6) 


Assoc, 


Ind, Eng. Chem., Anal. Ed. 9, 357 
(1987) 

Helv. Chim. Acta 12, 

Feigl, p. 235 (2) 


730 (1929) 


Snell, Vol. II, p. 818 (8) 


Snell, Vol, II, p. 819 (8) 

J. Biol. Chem, 131, 309 (1939) 
Feigl, p. 674 (9) 

Z. anal. Chem. 67, 298 (1925) 


Helv. Chim. Acta 20, 1427 (1937) 
Compt. rend, 176, 1221 (1923) 


Analyst 53, 373 (1928) 

Z. anal. Chem, 64, 44 (1924) 
Z. anal, Chem. 70, 400 (1927) 
Biochem, Z. 185, 14 (1927) 
Z. anal. Chem. 99, 180 (1934) 


Analyst 47, 317 (1922 


Chim, applicata 238, 517 


Welcher, Vol. I, p. 225 (9) 

Ind. Eng. Chem., Anal. 13, 809 
(1941) 

J. Am. Chem. Soc. 48, 
(1926); ibid., 50, 353 (1928) 

J. Am. Chem. Soc, 50, 393 (1928) 

Ind. Eng. Chem, Anal, Ed., 18, 
179 (1946) 

Sandell, p. 318 (6) 


2125 


Bur. Standards J. Research 3, 91 
(1929) 

Ind. Eng. Chem., Anal. Ed. 12, 
674, 762 (1940) 

Sandell, p. 318 (6) 


Sandell, p. 318 (6) 
Mikrochemie 14, 315 (1934) 


Siemens-Konzerns, Beryllium, p. 
25 (1932) 


Ind. Eng. Chem., Anal. Ed, 14, 43 
(1942) 

Scott, p. 158 (7) 

Sandell, p. 338 (6) 


Z. anal. Chem. 98, 184 (1934); 
ibid., 100, 408 (1935) 

Z. anal, Chem. 72, 11 (1927) 

Z. Angew. Chem, 47, 685 (1934); 
Ind. Eng, Chem., Anal. Ed. 7, 
285 (1935) 

Z. anal. Chem, 72, 177 (1927) 

J. Indian Chem. Soc., 21, 240, 347 
(1944) 

Z. anal. Chem, 65, 448 (1925) 

Z. anal, Chem, 94, 161 (1933) 

































































Curcumin 
1,1-Dianthramide 
Diaminochrysazin 
Diaminoanthrarufin 
Tribromoanthrarufin 
Mannitol 
Methyl alcohol 
p-Nitrobenzeneazo- 
chromotropic acid 
(Chromotrope 2B) 
Quinalizarin 


Titan Yellow (Clay- 
ton Yellow) 


Turmeric 
Bromine... | Fluorescein 

Fuchsin 

Phenol red 
Cadmium,, | Allythiourea 


Di-8-naphthylthio- 
carbazone 

Dinitrodiphenyl- 
carbazide 

Diphenylcarbazide 

Diphenylthiocarba- 
zone 





Ethylenediamine 
Hexamethylenetetra- 
mine alliodide 
B-Naphthoquinoline 
Nitrophenolarsinic 
acid 
4-Nitrophthalene- 
diazo-aminobenzene- 
4-azobenzene 
(Cadion 2B) 
Pheny!]-trimethyl-am- 
monium iodide 
Pyridine 
‘Calcium. ...} Alizarin 
l-amino-2-naphthol- 
4-sulfonic acid 
Ammonium oxalate 
Ammonium stearate 


2,5-Dichloro-3,6- 
dihydroxyquinone 
(Chloranilic acid) 

Dihydroxytartaric 
acid osazone (sodium 
salt) 

Picrolonic acid 

Potassium oleate 

Pyrogallol carboxylic 
acid 

Sodium sulforicinate 


Benzidine 

Brucine 

Gallic acid 
8-Hydroxyquinoline 
Malachite Green 


Cerium..... 


Morphine 

Sulfanilic acid 

Dipicrylamine (Hexa- 
nitrodiphenylamine) 

Aniline hydrochloride 

Benzidine hydro- 
chloride 

Dimethyl-p-phenyl- 
ene-diamine 

Oleic acid 


Cesium..... 


Chlorate.... 
Chlorine.... 









Sodium sulforicinate 


Thymolphthalein 
o-Tolidine 








Benzidine 
1,8-Dihydroxynaph- 
thalene-3,6-Disul- 

fonate 
s-Diphenylcarbazide 
Pyrogallol dimethyl 
ether 
Serichrome Blue R 


Columbium., 
















Chem. News 87, 27 (1903) 

Boltz, p. 346 (1) 

Anal, Chem. 29, 1251 (1957) 
Ibid. 

Ibid. 

Scott, p. 168 (7) 

J. Am. Chem. Soc. 50, 1385 (1928) 
Feigl, p. 341 (2) 


Ind. Eng. Chem., Anal. Ed. 11, 
540 (1939) 
Compt. rend. 138, 1046 (1904) 


Ind. Eng. Chem., Anal. Ed. 4, 180 
(1932) 

Snell, Vol. II, p. 725 (8) 

Snell, Vol. II, p. 724 (8) 

Snell, Vol. II, p. 725 (8) 


Helvetica Chim. Acta. 12, 718 
(1929) 

Ind. Eng. Chem., Anal. Ed., 16, 
333, (1944) 


Feigl, p. 96 (2) 


Feigl, p. 99 (2) 

Z. angew. Chem, 47, 685 (1934); 
Ind. Eng. Chem., Anal. Ed. 11, 
364 (1939) 

Z. anal. Chem. 77, 340 (1929) 

C. A., 24, 311 (1930) 


Analyst, 58, 667 (1933) 
Mikrochemie 8, 277 (1930) 


C. A. 32, 2871 (1938) 


Analyst 58, 667 (1933) 


Z. Anal, Chem. 73, 279 (1928) 

Biochem. J. 16, 494 (1922); Yoe, 
Vol. I, p. 139 (2) 

J. Biol. Chem. 81, 1 (1929) 


Snell, Vol. II, p. 592 (8) 

J. Biol. Chem. 29, 169 (1917); 
Yoe, Vol. II, p. 119 (3) 

Anal. Chem., 20, 76 (1948) 





Feigl, p. 221 (2) 


Biochem. Z. 265, 85 (1933) 
Sandell, p. 377 (6) 
Sandell, p. 380 (6) 


Biochem. Z. 137, 157 (1923); 
Yoe, Vol. II, p. 125 (3) 

Feigl, p. 211 (2) 

Sandell, p. 386 (6) 

Snell, Vol. II, p. 608 (8) 

Analyst, 75, 275 (1948) 

C. A. 30, 5143 (1936), 31, 626 
(1937) 

Sandell, p. 386 (6) 

Sandell, p. 386 (6) 

Mikrochemie 18, 175 (1935) 







Snell, Vol. II, p. 717 (8) 
Ind. Eng. Chem., Anal. Ed. 4, 2 
(1932) 






Chem. Weekblad. 23, 203 (1926) 












J. Soc. Chem, Ind. 42, 427A 
(1923) 
Biochem, Z., 137, 157 (1923); 






Yoe, Vol. II, p. 125 (3) 
Ind. Eng. Chem. 19, 112 (1927) 
Yoe, Vol. I, p. 157 (2) 












Feigl, p. 171 (2) 
Ind. Eng. Chem. 5, 298 (1913) 








J. Am. Chem. Soc. 50, 2363 (1928) 
C. A, 4, 3178 (1910) 








Ind. Eng. Chem., Amal. Ed., 4, 
245 (1932 





Determination 


Cobalt........ 


Columbium ,,, 
Copper 


Cyanide 


Fluoride...... 


Gallium 


Germanium ... 








Reagent 


ORGANIC ANALYTICAL REAGENTS (Continued) 








Reference 





Anthranilic acid (0- 
aminobenzoic acid) 
Cysteine hydro- 
chloride 
Dimethylglyoxime 
3,5-Dimethylpyrazole 


Dinitrosoresorcinol 
Formaldoxime reagent 
o-Nitrosocresol 
a-Nitroso-B-naphthol 
Nivrose-R-salt 
B-Nitroso-a-naphthol 


o-Nitrosoresorcinol 


o-Nitrosophenol 

1 Oe a an 
acid 

Rubeanic acid (Di- 
thio-oxamide) 

2,2’,2’’-Terpyridyl 

Niobium 

See Nobium 

Ammonium salt of ni- 
trosophenyl- hy drox- 
ylamine (‘‘Cupfer- 
ron’’) 

m-Benzamino-semi- 
carbazide 

Benzidine 

a-Benzionoxime 
(Cupron) 

Benzotriazole 


2-Carboxy-a’- 
hydroxy-5’ sulfo- 
formazylbenzene 
(Zincon) 
Diacetyl-dioxime 
Dibenzyldithiocar- 
bamate 
Dihydroxyethyldi- 
thiocarbamic acid 
p-Dimethylamino- 
benzalrhodanine 
s-Diphenylcarbazide 
Diphenylthiocarba- 
zone (Dithizone) 
Hydroquinone 
Isatin 
Mercaptobenzothia- 
zole 
a-Naphthol 
6-Naphthol 
Phenolphthalein 
Phenylthiohydantoic 
acid 
Piperidinium piper- 
idyl-dithioformate 
Potassium ethyl 
xanthate 
Pyridine 
Rubeanic acid 
(Dithio-oxamide) 
Salicylaldoxime 


Salicylic acid 

Sodium diethyldithio- 
carbamate 

o-Toluidine 

Urobilin 

Benzidine 

Phenolphthalin 

Picric acid 


Acetylacetone 


Alizarin sodium sul- 
fonate—Zr(NOs)4 
p-Dimethylaminoazo- 
phenylarsonic acid 
Triphenyltin chloride 
one 
Zr(N 
Ceaahene acid 
8-Hydroxyquinoline 


Morin 
Quinalizarin 


Benzidine 
Quinalizarin 
Tannin 








Z. anal. Chem. 93, 241 (1933) 
J. Biol. Chem. 83, 367 (1929) 


J. Am, Chem. Soc. 43, 482 (1921) 

Ind, Eng. Chem., Anal. Ed, 2, 38) 
1930 

es aan Soc. 45, 1439 (1923) 

C. A. 27, 927 (1933) 

Sandell, p. 422 (6) 

Chem. Zeit. 46, 430 (1922) 

J. Am. Chem. Soc, 43, 746 (1921) 


Ind. Eng. Chem., Anal. Ed. 12, 
405 (1940) 
Ind. Eng. Chem., Anal, Ed. 15, 
310 (1943) 


Sandell, p. 422 (6) 
J. Am, Chem. Soc. 44, 2219 (1922) 


. Chim. Acta 20, 332, 435 
(1959) 

Ind. Eng. Chem., Anal. Ed., 15, 
74 (1943) 


Ind, Eng, Chem, 3, 629 (1911) 


Snell, Vol. II, p. 129 (6) 


Z. anal. Chem. 67, 31 (1925) 
Ber. 56, 2083 (1923) 


Ind. Eng. Chem., “Anal. Ed, 13, 
349 (1941) 
Anal, Chem. 26, 1345 (1954) 


Analyst 54, 333 (1929) 
Sandell, p. 443 (6) 


Sandell, p. 443 (6) 


J. Am, Chem. Soc. 52, 2222 (1930) 
J. Am. Chem. Soc. 47, 1268 (1925) 
Chem, Weekblad. 21, 20 (1924) 
J. Assoc. Official Agr. Chem, 18, 
192 (1935) 

Bull, soc. chim. 31, 1176 (1922) 
Rec trav chim, 42, 199 (1923) 

Z, anal. Chem. 102, 24, 108 (1935) 


Bull. soc. chim. 31, 1176 (1922) 
Am. J. Pharm. 105, 62 (1933) 
Compt. rend. 173, 1082 (1921) 

J. Am, Chem, Soc. 44, 225 (1922) 
Analyst 56, 736 (1931) 

Yoe, Vol. I, p. 184 (2) 


Z. anal. Chem. 67, 27 (1925) 


Anal, Chim. Acta 20, 332, 435 
(1959) 
J. Chem, Soc, (1933) 314; Feigl, 
. 40 (8) 
oe, Vol. I, p. 183 (2) 


Analyst 64, 650 (1929) 


Z, anal, Chem, 67, 31 (1925) 

Chem, Weekhlad. 27, 552 (1930) 
Feigl, p. 276 (2) 

Analyst 60, 294 (1935) 

Helv. Chim, Acta 12, 713 (1929); 
J. Am, Chem. Soc. 61, 1171 


(1929) 

Ind. Eng. Chem., Anal, Ed, 5, 300 
(1933) 

Ind, Eng. Chem., Anal, Ed. 7, 23 
(1935) 

Feigl, p. 271 (2) 


J. Am. Chem. Soc, 54, 4625 (1932) 
Ind. Eng. Chem., Anal. Ed. 6, 61 
(1934) 

Welcher, Vol. II, p. 31 (9) 
Ind. Eng. Chem,, Anal, Ed, 13, 
844 (1941) 

Mikrochemie 20, 194 (1936) 

J. Am, Chem. Soc. 59, 40 (1937) 


Mikrochemie 18, 66 (1935) 
Mikrochemie 18, 48 (1935) 
Welcher, Vol. II, p. 160 (9) 


Determination} 


Hafnium... 


Hydrogen.. 
sulfide 
Indium.. .. 


Todine;,....: 


Iridium..... 


Tron... 


Lanthanum 











Reagent 


Benzidine 
o-Dianisidine 
Dimethylaminoben- 
zylidene rhodanine 
Formaldehyde 
p-Fuchsine 


Malachite Green 
m-Phenylenediamine 
sulfate 
Phenylhydrazine 
o-Toluidine 
2-Hydroxy-5-methyl- 
azobenzene-4- 
sulfonic acid 
p-phenylenedimethyl- 
diamine sulfate 
Diphenylthiocarba- 
zone (Dithizone) 
8-Hydroxyquinoline 


Morin 

Starch 

o-Toluidine 

Benzidine 

Malachite Green, 
leuco base 


.| Acetylacetone 


Alloxantin 
Ammonium salt of 
nitrosophenyl hy- 
droxylamine (‘‘Cup- 
feron’’) 
Bis-p-chloropheny]l- 
phosphoric acid 
Cysteine 
Dimethyl glyoxime 
Dinitrosoresorcinol 
Diisonitrosoacetone 


Dioximes (various) 
Diphenylamine 
2,2-Bipyridyl 
Disodium-1,2-dihy- 
droxy benzene-3,5- 
disulfonate (‘* Ti- 
ron’’) 
Hexamethylenetet- 
ramine 
4 Hydroxybiphenyl- 
3-carboxylic acid 
8-Hydroxyquinoline 


4-Hydroxybiphenyl- 
3-carboxylic acid 
7-Iodo-8-hydroxy- 
quinoline-5-sulfonic 
acid (Ferron) 
Tsonitrosoaceto- 
phenone 
Isonitrosodimethyl- 
dihydroresorcinol 
Kojic acid 


a-Nitrose-8-naphthol 
Nitroso-R salt 


o-Phenanthroline 


Protacatechvie acid 
Pyramidone 
Pyrocatechol 
Salicylaldoxime 


Salicylic acid 
Salicylsulfonic acid 
Sulfosalicylic acid 
Thioglycollic acid 
8-Hydroxyquinoline 
Sodium alizarinesul- 
fonate 
Ammonium thiocya- 
nate and pyridine 
Aniline 


Anthranilic acid 
Carminic acid 
s-Diphenylearbazide 
Diphenylthiocarba- 
zone (Dithizone) 
Hematein 
Salicylaldoxime 


Tetramethyldiamido- 
diphenylmethane 
Thiourea 
























Reference 





Bull. Chim. Farm, 52, 461 (1912) 
Sandell, p. 507 (6) 
Feigl, p. 127 (2) 


Bull. soc. chim, 31, 717 (1922) 
Ind. Eng. Chem., Anal. Ed., 
400 (1946) 

Sandell, p. 506 (6) 

Chem, Zeit, 36, 934 (1912) 


Ann. chim. anal. 12, 90 (1907) 
Analyst 44, 94 (1919) 
Feigl, p. 288 (4) 


Yoe, Vol. I, p. 375 (2) 
Sandell, p. 516 (6) 


Z. anorg. allgem, Chem. 209, 12: 
(1932) 

Mikrochim. Acta 2, 287 (1937) 

Snell, Vol. II, p. 740 (8) 

J. Am. Chem, Soc. 47, 1000 (1925) 

Snell, Vol. II, p. 526 (8) 

C. A. 24, 2689 (1930) 


J. Am. Chem. Soc. 26, 967 (1904) 
Compt. rend. 180, 519 (1925) 
Ind. Eng. Chem. 3, 629 (1911) 


Feigl, p. 294 (4) 


Biochem. Z. 187, 255 (1927) 

Z,. anorg. Chemie 89, 401 (1914) 

J. Am, Chem. Soc, 47, 1268 (13925) 

Chem. Listy 28, 496 (1929); C. A. 
24, 801 (1930) 

Anal. Chem. 19, 1017 (1947) 

J. Am. Chem. Soc. 46, 263 (1924) 


Snell, Vol. II, p. 316 (8) 
Ind. Eng. Chem., Anal. Ed. 16, 
111 (1944) 
Bull soc, chim, Rom. 2, 89 (1921) 
J. Am. Chem. Soc. 70, 648 (1948) 
chim. biol., 17, 432 
35) 
J. Am, Chem. Soc, 70, 648 (1948) 
J. Am. Chem. Soc. 59, 872 (1937) 


soc, 


Ber. 60, 527 (1927) 
Anal. Chem., 20, 1205 (1948) 


Ind. Eng. Chem., Anal. Ed., 13, 
612 (1941) 

Bull. soc. chim, 35, 641 (1924) 
Ind. Chem., Anal. Ed., 14, 756 
(1942); 16, 276 (1944) 

Ind. Eng. Chem., Anal, Ed. 9, 67 
(1937) 

J. Biol. Chem., 137, 417 (1941) 
Pharm. Weekblad, 63, 1121 (1926) 
Helv. chim. Acta 9, 835 (1926) 
Ind Eng. Chem., Anal. Ed., 12, 
448 (1940) 

J. Chem. Soc. 93, 93 (1908) 

Snell, Vol. II, p. 321 (8) 
Biochem, Z, 181, 391 (1927) 

J. Am. Chem. Soc. 49, 1916 (1927) 

Z. anal, Chem, 107, 191 (1936) 

J. Am. Chem. Soc., 538, 1217 
(1931) 

Z, anal. Chem, 72, 289 (1927) 


Ind. Eng. Chem. 11, 1055 (1919); 
Yoe, Vol. I, p. 257 (2) 

Z. anal. Chem. 101, 85 (1935) 
Mikrochemie 7, 301 (1929) 

Yoe, Vol. & p. 255 (2) 

Snell, Vol. IIA, p. 10 (8) 


Yoe, Vol. I, p. 257 (2) 

Ind. Eng. Chem., Anal. Ed. 14, 
359 (1942) 

Snell, Vol. II, p. 43 (8) 


Z. anorg. Chem., 234, 224 (1937) 


ORGANIC ANALYTICAL REAGENTS 


(Continued) 





Determination 


Reagent 





Lithium...... 


Magnesium.. 


Manganese.. 


Mercury.... 


Molybdenum 


Nickel... .< 


Niobium 
(Columbium) 





Ammonium stearate 

Hexamethylenetetr- 
amine 

Pyridine 

Brilliant yellow 

Curcumin 


Dimethylamine 
Hydroquinone 
8-Hydroxyquinoline 


p-Nitrobenzeneazo- 
a-naphthol 
p- Nitrobenzeneazo- 
resorcinol 
Oleic acid 
Quinalizarin 
Sodium 1-azo-2- 
hydroxy-3-(2,4- 
dimethylearbox- 
aniliodonaphthalene- 
1’(2-hydroxyben- 
zene-5-sulfonate) 
Thiazole yellow 
Titan yellow 
Tropeoline OO 
Benzidine 
Formaldoxime 


Tetramethyldiamino- 
diphenylmethane 
4,4-Tetramethyl- 
diaminotriphenyl- 
methane 
Anthranilic acid 
p- Dimethylamino- 
benzalrhodamine 
Di-8-naphthylthio- 
carbazone 
s-Diphenylcarbazide 
Diphenylthiocarba- 
zone (Dithizone) 
Potassium s-diphenyl- 
carbazone 
Strychnine 
a-Benzoin-oxime 
(Cupron) 
Disodium-1,2-dihy- 
droxy-benzene-3, 5- 
disulfonate (Tiron) 
4-Methy]l-1,2-dimer- 
captobenzene 
(Dithiol) 
Phenylhydrazine 
Potassium ethyl xan- 
thate and chloroform 
Tannic acid 


a-Benzil-dioxime 


| Cyclohexanedione- 


dioxime 
Dicyandiamidine 
sulfate 
Diethyldithiocar- 
bamate 
Dimethylglyoxime 
Formaldoxime 
a-Furildioxime 
Potassium dithiooxa- 
late 
Rubianic acid 
(Dithio-oxamide) 
Ammonium salt of ni- 
trosophenyl hydrox- 
ylamine (‘‘ Cupfer- 
ron’ 
8 Hydroxyquinolin 


Brucine 
Diphenylamine 

sulfonic acid 
Diphenylbenzidine 
Diphenyl-endo-anilo- 

hydrotriazole 

C Nitron”’) 
Phenoldisulfonic acid 
Pyrogallol 
Strychnine sulfate 
2:4-Xylenol 





Reference 





J. Am. Chem. Soc, 52, 2754 (1930) 
Welcher, Vol. III, p. 131 (9) 


Welcher, Vol. III, p. 33 (9) 

Sandell, p. 598 (6) 

Ind. Eng. Chem,, Anal, Ed, 4, 426 
(1932) 

Z. anorg. Chem. 26, 347 (1901) 

Yoe, Vol. I, p. 264 (2) 

Z. anal, Chem, 71, 122 (1927) 


Feigl, p. 225 (2) 
J. Am, Chem. Soc. 51, 1456 (1929) 


Yoe, Vol. I, p. 270 (2) 

Feigl, p. 224 (2 ) 

Anal. Chem. 28, 202 (1956); cf. 
Anal. Chim, Acta 16, 155 (1957) 


Sandell, p. 598 (6) 

Sandell, p. 591 (6) 

Rec. trav. chim., 61, 849 (1942) 

Snell, Vol. II, p. 397 (8) 

Ind. Eng. Chem., Anal. Ed. 9, 445 
(1937); 12, 307 (1940) 

Feigl, p. 174 (2); Snell, Vol. IITA, 
p. 311 (8) 

J. Biol. Chem., 168, 537 (1947) 


Z. anal. Chem. 101, 88 (1935) 
J. Am, Chem. Soc. 52, 2222 (1930) 


Sandell, p. 630 (6) 


Z. angew. Chem. 39, 791 (1926) 
Z. anal. Chem. 103, 241 (1935) 


Snell, Vol. II 78 (8) 


II 76 (8) 
B. S. J. Research 9, 1 (1932) 
Anal. Chim. Acta 8, 546 (1953) 


J. Am. Pharm. Assoc., 
(1948) 


Ber. 36, 512 (1903) 
J. Am. Chem. Soc, 44, 1462 (1922) 


Chem. Eng. Mining Rev. 11, 258 
(1919) 

Analyst 38, 316 (1913) 

Ann. 437, 148 (1925) 


Chem. Zeit. 31, 335, 911 (1907) 


Ind. Eng. Chem., Anal. Ed., 18, 
206 (1946) 

Chem. Weekblad. 21, 358 (1924) 

Snell, Vol. IIA, p. 265 (8) 

J. Am. Chem. Soc. 47, 918 (1925) 

J. Am, Chem. Soc. 54, 1866 (1932) 


. Chim. Acta 20, 332 435 


(1959) 
Hillebrand et al., p. 120 (5) 


37, 255 


Wechler, Vol. I, p. 302 (2) 


Yoe, Vol. I, p. 318 (2) 
J. Am, Chem, Soc, 55, 1448 (1933) 


Yoe, Vol. I, p. 316 (2) 
Fales and Kenny, Inorg. Quant. 
Anal., p. 347 (1938) 


Yoe, Vol. Lapwaowoule) 
p. 319 (2) 
a: p. 320 (2) 
J. Assoc. Off. Agri. 
459 (1935) 


Chem. 18, 


Determination 


Nitrite. cee 





Osmium.. 


Oxygen..... 


Palladium, . 


Phosphate. 


Phosphorus. 
Platinum... 


Potassium. 


Rhodium.. . 
Ruthenium . 


Scandium.. 
Selenium... 


DIL ViOT. reisies 


Sodium.... 


Strontium. 
Sulfide.... 


Sulfur.... 


D-73 











Reagent Reference 
Antipyrin Yoe, Vol. if P 311 (2) 
Dimethylaniline S12) 


Dimethyl-a-Naph- 
thylamine 
Diphenylamine 
sulfate 
a-Naphthylamine and 
B-Naphthylamine-6, 
8-Disulfonie acid 
a-Naphthylamine 
hydrochloride 
m-Phenylenediamine 
Sulfanilie acid and e&- 
naphthylamine 
s-Diphenylthiourea 
1-Naphthylamine- 
4,6,8-trisulfonic acid 
Strychnine 
Thiourea 
Indigo carmine 
Pyrogallol 


Dimethylglyoxime 
p-Fuchsine 


B-Furfuraldoxime 


6-Nitroquinoline 
p-Nitrosodiphenyl- 
amine 
p-Nitrosodimethyl- 
aniline 
p-Nitrosodiethyl- 
aniline 
Thiomalic acid 
1,2,4-Aminonaphtho- 
sulfonic acid 
Hy droquinone 
Quinine-molybdate 
Strychnine-molybdate 
Hydrazine sulfate 
p- Nitrosodimethyl- 
aniline 
6-Chloro-5-nitrotol- 
uene-3-sulfonic acid 
Dipicrylamine 
Picric acid 
Thiomalie acid 
s-Diphenylthiourea 
5-Hydroxyquinoline- 
8-carboxylic acid 
1-Naphthylamine- 
3,5.7-trisulfonic acid 


Rubianic acid 
(Dithio-oxamide) 

Thioglycolyl-8-amido- 
naphthalide (Thion- 
alid) 

Thiourea 

Morin 

Codeine phosphate 

Hydrazine 

Hydroquinone 

Hydroxylamine 
hydrochloride 

Pyrrol 

Thiourea 


Chromotropic acid 


Dichlorofluorescein 

p-Dimethylamino- 
benzalrhodamine 

Diphenylthiocar- 
bazone (Dithizone) 

Formazylcarboxylic 
acid 


Methylamine 
2-Thio-5-keto-4-car- 
bethoxy-1,3-dihydro- 
pyrimidine 
6,8-Dichlorobenzoyl- 
urea 
Dihydroxy-tartaric 
acid 
Uranyl zine acetate 
Sodium rhodizonate 
p-Aminodimethyl- 
aniline 
p-Phenylenedimethyl- 
diamine-hydro- 
chloride 





Ind. Eng. Che m. 
(1929) 
Yoe, Vol. I, p. 654 (2) 


J. Pharmacol, 61, 398 (1934) 


, Anal, Ed. 1, 28 


Yoe, Vol. I, p. 309 (2) 
Yoe, Vol. I, p. 310 (2) 
Yoe, Vol. I, p. 308 (2) 


Yoe and Sarver, p. 155 (12) 
Anal, Chim, Acta 20, 205 (1959) 


Welcher, Vol. IV, p. 272 (9) 
Compt. rend. 167, 235 (1918) 
Snell, Vol. IIA, p. 726 (8) 
Dennis, Gas Analysis, p. 
(1929) 
J. Am. Chem, Soc. 57, 2565 (1935) 
Ind. Eng. Chem,, Anal. Ed., 18, 
400 (1946) 
Ind. Eng. Chem., Anal. Ed. 14, 
491 (1942) : 
J. Am. Chem. Soc. 50, 3018 (1928) 
J. Am. Chem. Soc. 61, 2058 (1939) 


J. Am. Chem. Soc. 63, 3224 (1941) 


174 


Ibid. 


Talanta 2, 223 (1959) 
Yoe, Vol, I, p. 348 (2) 


Yoe, Vol. I, pp. 346, and 353 (2) 


; ( 
Anal. Chem. 26, 1335, 1340 (1954) 
Mikrochem. 14, 368 (1934) 


Z. angew. Chem. 49, 827 (1936) 

J. Am, Chem. Soc. 53, 539 (1931) 

Talanta 2, 239 (1959) 

Yoe and Sarver, p. 155 (12) 

Canadian J. Research B25, 49, 
(1945) 

Anal, Chim Acta 20, 211 (1959) 


Mikrochemie 15, 295 (1934) 


Ind. Eng. Chem., Anal. Ed. 12. 
5611 (1940) 


Sandell, p. 781 (6) 

Mikrochem. Acta 2, 9, 287 (1937) 
Arch Pharm, 252, 161 (1914) 
Boltz, p. 321 (1) 

Am. Af Sci. 15, 253 (1928) 

J. Am, Chem. Soc. 47, 2456 (1925) 


Snell, Vol. II, p. 779 (8) 


Ann. chim. applicata 17, 357 
(1927); Feigl, p. 231 (8) 
Helvetica Chim. Acta 12, 714 
(1929) 


J. Am, Chem. Soc. 51, 3273 (1929) 
J. Am. Chem. Soc. 52, 2222 (1930) 


Z. anal. Chem. 101, 1 (1935) 


J. Anal. Chem. Russ., 2, 131 
(1934); abs. in Analyst, 73, 352 
(1948) 

Mikrochemie 7, 233 (1929) 

Ind. Eng. Chem., Anal, Ed. 14, 
148 (1942) 


J. Org. Chem. 3, 414 (1938) 


Teer Phys. Chem. Soc. 60, 661 
Ae OhOneBon 51, 1664 (1929) 
Mikrochemie 2, 187 (1924) 

Snell, Vol. IIA, p. 658 (8) 


Yoe, Vol. I, p. 373 (2) 





























ORGANIC ANALYTICAL REAGENTS 



















































































Determination Reagent Reference Determination Reagent 
Tantalum,..... Ammonium salt of ni- | Hillebrand et. al., p. 120 (5) Tungsten Toluene-3,4-dithiol 
trosophenyl hydrox- (Wolfram) ; : 
ylamine (‘‘ Cupfer- (Cont.) Uric acid 
ron) eechte teen pea aetrinie 
Pyrogallol an » P- “Cupron” 
Tellurium..... Hydrazine hydro- J. 4m. Chem. Soe, 47, 2456 (1925) Cinchonine 
chloride ; Hydroquinone 
Hydroquinone Am. J. Sci. 15, 253 (1928) Phenylhydrazine 
Thiourea Ann, chim. applicata 17, 359 
(1927) Rhodamine B. 
Thallium...... BE ae i Analyst 60, 394 (1935) Toluene-3,4-dithiol 
zone (Dithizone) 
Thionalid (Thiogly- |Z. angew. Chem. 48, 430, 597 Uric acid 
Ri Be ee (1935) Uranium.... pil hese ay 2 
naphthalide) o-Hydroxybenzoic 
Thoriumsao.., 1-Amino-4-hydroxy- Ind. Eng. Chem., Anal. Ed. 13, acid 
anthraquinone 809 (1941) a-Quinaldinic acid 
Cupferron (Ammo- Chem. Ztg. 33, 1298 (1908) Sodium diethyldithio- 
sei mines sel carbamate : 
ydroxylamine Sodium salicylate 
8-Hydroxyquinoline Z. anal. Chem. 100, 98 (1935) Thioglycolie acid 
Phenylarsonic acid J. Am. Chem. Soc. 48, 895 (1926) (Mercapto acetic 
Din sagonsnteaiees Ammonium salt of ni- | Hillebrand et al., p. 120 (5) acid) 
trosophenyl hydrox- Wreas;c2c- .| Xanthydrol 
ylamine (‘‘Cupfer- Vanadium. .| Ammonium benzoate 
ron’’) Aniline 
Cacotheline air Be Chem., Anal. Ed. 7, 2 Benzidine 
1935 
4-Chloro-1,2-dimer- J. Chem. Soc, 149, 175 (1936) Diphenylamine 
captobenzene (1- Diphenylbenzidine 
chloro-benzene-3,4- 8-Hydroxyquinoline 
dithiol) Safranine 
Hematoxylin Sandell, p. 866 (6) 
Quinalizarin Sandell, p. 866 (6) . 
Toluene-3,4-dithiol Analyst 61, 242 (1936); Ibid., 62 Strychnine 
(4-methyl-1, 2-di- 661 (1937) Wolfram....| See Tungsten . 
mercaptobenzene) INO. % Jee Anthranilie acid 
Titanium..... Ammonium salt of ni- | Hillebrand et al., p. 119 (5) 2 Carboxy-2’hydroxy- 
trosophenyl hydrox-| Z. anal. Chem. 83, 345 (1931) 5’-sulfoformazy- 
ylamine (‘‘ Cupfer- benzene (Zincon) 
ron” Di-8-napthylthio- 
Chromotropic acid Feigl, p. 197 (2) carbazone 
5,7-Dibromo-8-hy- Z. anorg. Chem. 204, 215 (1932) Diphenylamine 
droxyquinoline Diphenylbenzidine 
Dihydroxymaleic acid | Snell, Vol. II, p. 445 (8) Diphenylthiocarba- 
Disodium 1,2-dihy- Ind. Eng. Chem., Anal. Ed. 19, zone (Dithizone) 
droxybenzene-3,5-di- | 100 (1947) 8-Hydroxyquinoline 
sulfonate (‘‘ Tiron’’) 5-Nitroquinaldic acid 
Gallic acid Snell, Vol. II, p. 444 (8) 
p-Hydroxyphenyl- Ind. Eng. Chem., Anal, Ed. 10, Pyridine 
arsonic acid 642 (1938) a-Quinaldinic acid 
8-Hydroxyquinoline Z. anal. Chem, 81, 1 (1930) Resorcinol 
Resoflavine (Color In- | Anal. Chim, Acta, 1, 244 (1947) : Urobilin 
dex 1015) Zirconium...| Ammonium salt of ni- 
Tannic acid Analyst 55, 605 (1930) trosophenyl hydrox- 
Thymol Yoe, Vol. I, p. 381 (2) ylamine (‘‘Cupfer- 
Tungsten Anti-1,5-di-(p-meth- | Ind. Eng. Chem., Anal. Ed, 16, 45 ron’’) 

(Wolfram) oxypheny]l)-1-hy- (1944) 5-Chlorobromamine 
droxylamino-3- acid 
oximino-4-pentene p-Dimethylamino- 
(‘‘ Wolfron’’) azophenylarsenic 

Benzidine Ber. 38, 783 (1905) acid 
a-Benzoinoxime Bur. Std. J. Research 9, 1 (1932) 2-Hydroxy-5-methyl- 
(‘‘ Cupron”’) azobenzene-4-sul- 

Cinchonine Hillebrand et al., p. 689 (5) fonic acid 

Hydroquinone Z, angew. Chem, 44, 237 (1931) Morin 

Phony iipaiacine Bull. soc. chim. Belg. 38, 385 Phenylarsenic acid 
(1929) Sodium alizarin sul- 

Rhodamine B. Snell, Vol. II, p. 469 (8) fonate (Alizarin S) 


(1) Colorimetric Determination of Nonmetals, Boltz, Edition 1958. 








(2) Feigl, Spot Tests in Inorganic Analysis, 5th English Ed., translated 
by Oesper, 1958. 

(3) Feigl, Spot Tests in Organic Analysis, 5th English Ed., 
Oesper, 1956. 

(4) Feigl; Chemistry of Specific, 
translated by Oesper, 1949. 

(5) Hillebrand, Lundell, Bright and Hoffman, Applied Inorganic 
2nd Edition, 1953. 
sanek Sandell, Colorimetric Determination of Traces of Metals, 3rd Edition, 


translated by 


Selective and Sensitive Reactions 


Analysis, 


106 Scott’s Standard Methods of Chemical Analysis, Furman, 5th Edition 


(8) Snell, Snell and Snell, Colorimetric Methods of Analysis, Volume II 
(1949), II A (1959), 

(9) Welcher, Organic Analytical Reagents, Vols. I-IV, 1947-1948. 

(10) Yoe, Photometric Chemical Analysis, Vol. I, Colorimetry, 1928, 

(11) Yoe, Photometric Chemical Analysis Vol. II, Nephelometry, 1929 

(12) Yoe and Sarver, Organic Analytical Reagents, 1941 
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TRUE CAPACITY OF GLASS VESSELS FROM 
THE WEIGHT OF THE CONTAINED WATER OR 
MERCURY WHEN WEIGHED IN AIR WITH 


A glass vessel containing G grams of water at a temperature of ¢°C hag, at|Simiiarly when filled with G grams of mercury at a temperature of {°C the 
i Similarly |oapacity at a temperature of 18°C is given by V = Myo XG 
pacity at/meters. The true volume at temperature of 25°C when the weighing is made 

at (° is similarly obtained by use of the values under W;0 and M330 for water 


the same temperature, a capacity V = W 


I t X G cubic centimeters, 
when filled with @ grams of mercury at a temperature of {°C the ca 


the same temperature is given by V = M;: X G cubic centimeters. 


BRASS WEIGHTS* 


A glass vessel containing G grams of water at a temperature of °C has ajand mercury respectively. 
capacity at a temperature of 18°C given by V = Wyo X G cubic centimeters. 












































































































Oo 0.0735501 0.0735832 le 0.0735960 
1 0.0735636 0.0735949 il 0.0736077 
2 0.0735771 0.0736066 i 0.0736194 
3 0.0735907 0.0736183 ty 0.0736311 
4 0.0736037 0.0736294 ify 0.0736423 
5 0.0736172 0.0736411 ie 0.0736540 
6 0.073630 0.0736529 il 0.0736657 
7 0.0736492 0.0736695 ile 0.0736824 
8 0.0736628 0.0736812 ale 0.0736941 
9 0. 0736763 0.0736929 ile 0.0737058 
10 0.0736894 0.0737042 1. 0.0737171 
11 1.001428 0.0736975 0.0737104 i 0.0737233 
12 1.001536 0.0737111 0.0737222 1 0.0737351 
13 1.001657 0.0737241 0.0737333 rh 0.0737463 
14 1.001790 0.0737377 0.0737451 wl 0.0737581 
15 1.001935 0.0737513 0.0737569 1 0.0737698 
16 . 002092 u.0737644 0.0737681 ils 0.0737810 
17 0.0737780 0.0737798 1 0.0737927 
18 0.0737911 0.0737911 rhe 0.0738039 
19 0.0738047 0.0738028 1; 0.0738157 
20 9.0738183 0.0738146 is 0.0738275 
21 0.0738314 0.0738258 itis 0.0738398 
22 0.0738450 0.0738376 ils 0.0738505 
23 0.0738581 0.0738489 12 0.0738618 
24 : 0.0738717 0.0738607 L. 0.0738736 
25 .004091 0.0738848 0.0738719 1; 0.0738848 
26 .004264 0.0738985 0.0738837 0.0738966 
oF 1.004537 0.0739116 0.0738950 0.0739079 
28 0.0739253 0.0739068 0.0739197 
29 0.0739384 : 0.0739181 0.0739310 
30 0.0739520 1.005109 0.0739299 0.0739428 




















Density of body 


weighed 


Pt tt et pe 


Pt Ir weights 


® Assuming 25 X 10-6 as the coefficient of cubic expansion for glass. 


Reduction of Weighings to Vacuo 


If the apparent mass of a body is m, its density dm, the density of the 


weights dw and the density of the air ds the true mass in vacuo is, 


Men mtn (ed) 


REDUCTIONS OF WEIGHINGS IN AIR TO VACUO 


When the weight M in grams of a body is determined in air, a correction is necessary for 


the buoyancy of the air. ) ) 
The corrected weight=M-+kM /1000, values of k being found in the table. 


Correction factor, k. 
Density of body 








The following table is computed for an air density of 0.0012. 


Correction factor, k. 






cubic centi- 





weighed : 
Brass weights Quartz or Al Pt Ir weights Brass weights Quartz or Al 

weights weights 

2.26 +1.95 1.6 + .69 + .61 + .30 
1436 +1.55 aye + .65 + .56 + .25 
+1.57 +1.26 1.8 + .62 + .52 + .21 
+1.46 +1.15 1.9 + .58 + .49 + .18 
+1.36 +1.05 2.0 + .54 + .46 + .15 
i Lebiare +0.96 2.5 + .43 + .34 + .03 
+1.19 + .88 3.0 + .34 + .26 — .05 
+1.12 + .81 4.0 + .24 + .16 — .15 
+1.06 + 75 6.0 + .14 + .06 — .25 
+0.95 + .64 8.0 + .09 + .01 — .30 
+ .86 + .55 10.0 + .06 — .n2 — .33 
a 78 SUEY! 15.0 + .03 — .06 — .37 
+ .71 + .40 20.0 + .004 — .08 — .39 
+ .66 .35 22.0 OO —=7..09 —.40 
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SOLUBILITY CHART 


Abbreviations: W. soluble in water; A, insoluble in water but soluble.in acids; w. sparingly 


soluble in water but soluble in acids; a, insoluble in water and only sparingly soluble in acids; 


I, insoluble in both water and acids; d, decomposes in water. 


modifications. 





se oeeee 


Ww 
Ba(—)z 

Ww 
BaCiz 

A 
Ba(—) 

Ww 
Bas(—)e2 

Ww 
Ba(CN)2 

w 
Baa(—)2 

w 
Baa(—) 

Ww 
BaF 

w 
Ba(—)2 

Ww 
Ba(OH)2 

Ww 
Bale 

Ww 
Ba(NOs3)2 

w 
Ba(—) 

Ww 
BaO 

A 
Bas(POs)2 

WwW 
Ba(—) 

a 
BaSO4 

d 
BaS 

w 
Ba(—) 


Ww 
Ba(CNS)2 


rT epet= Te 
Ww Ww Ww wilew 


Bi(—)s 


d 
Bi(NOs)3 

A 
Bie(—)s 

A 
Bi2O3 

A 
BiPOs 

d 
Bi2(SO4)3 


A 
BioSs 





Cd(—)2 |Ca(—)e 
w 
Cds(—)z |Cas(—)2 
eee w 
Caa(—)2 
Ww 
Cd(—)2 |Ca(—)2 
w 
CdBrz CaBrz2 
A w 
CdCO3z |CaCOs 
w 
Cd(—)2 |Ca(—)2 
Ww 
CdCle CaCle 
Ww 
Cd(—) |Ca(—) 
Ww 
Cds(—)2 |Caa(—)ez 
w w 
-|\Cd(CN)a |Ca(CN)s 
A Ww 
Cd3(—)2 |Cas(—)2 
A w 
Cdo(—)  |Ca2(—) 
Ww w 
CdF2 CaF2 
w w 
Cd(—)2 |Ca(—)e 
A Ww 
Cd(OH)2 |Ca(OH)2 
Ww Ww 
Cdlz Cals 
Ww w 
Cd(NOsz)2 |Ca(NOs): 
Ww A 
Cd(—) |Ca(—) 
A Ww 
CdO CaO 
A w 
Cds(POs)2 |Cas(PO. 
A w 
Cd(—) |Ca(—) 
Ww Ww 
CdSO« CaSOq 
A w 
CdS CaS 
A w 
Cd(—) |Ca(—) 
Ww 
Ca(CNS) 


Cr(—)s 


wt* 
CrBr3 


w 
CrCOs3 


CrCls 


A 
Cr(CN)2 


A 
Cr(OH)3 
Crie 

Ww 
Cr(NOs)s 

Ww 
Cr(—) 

a 
Cr203 





Ww 
Cro(POs)2 


w(t? 
Cr2(SOx)3 
d 
CroSs 


* Certain salts occur in two 





Co(—)2 Cu(—)2 
: A J) yall Ws Bc Gel Iaeessae 
Co3(—)2z  |Cus(—)2 
: A ye tess Be | res Ga 
CosHe(—)s |CuH(—) 
ail w Wile ili c= eecloseane 
Co(—)2  |Cu(—)ez 
Ww w w w 
CoBrz CuBrz AuBr |AuBrs 
DO Pecan ts (one ind ans 5.56 
CoCOz 
- Ww 1 ON eage-c" peaeace 
Co(—)z Cu(—)e 
w Ww Ww 
CoCl2 CuCle AuCl |AuCls 
- AL jr pegeasenis...-8. 4 aseses 
Co(—) 
“ Aa Recs ee) Rees srs Wom. 
Cos(—)z 
A A w Ww 
Co(CN)2 |Cu(CN)2 |AuCN |Au(CN)s 
; I \ Re ees Ps oer cee 
Cos(—)2 |Cus(—)2 
I Pep ts) 2 
Co2(—) Cu2(—) 
WE, | Rey PAINE Bl: seers 
CoF2 CuF2 
PY Weekes Wier ited it 22 
Co(—)2 Cu(—)2 
A A Ww A 
Co(OH)z |Cu(OH)2 |AuOH |Au(OH)3 
Ww a a a 
Colz Cul Aul_ jAul 
Ww Wess.) ose 
Co(NOs)2  |Cu(NOs)2 
A ts uae Se ee 8 A 
Co(—) Cuf—* 
A A A 
00 Cud AucO |Au20s 
A Be Nicos ee eee 
'03(POs)2  |Cus(PO,)2 
A Y agln| Wegrcvet | manele ae te 
SiO. |Cu(—) 
Ww We PPR od ck cs 
0S04 CuSO, 
A a tie 
oS CuS Au2S  |AueSs 
5 w A gues Wes ea =en tM Bae cole be 
Co(—) Cu(—) 
¢ w LN noch cdl, Cana ee 
Co(CNS)2 |CuCNS 


C2HO2 


Feo(—)e 


A A 
Fes(—)2 |Fe(—) 


FeCle 


a 
Fe(CN)s2 
I 
Fes(—)2 
I 
Fe2(—) 
Ww 
FeF2 
w 
Fe(—)2 
A 
Fe(OH): 
Ww 
Fels 
Ww 
Fe(NOs)2 
A 
Fe(—) 
A 
FeO 
A 
Fea(POs)2 


w 
FeSO 

A 
FeS 

w 
Fe(—) 


Ww 
Fe(CNS)2 


ee seece 


w 
Fe(—)s 

w 
FeCl; 


Ww 
Fe(—)s 


Ww 
FexX—e 


Ww 
Fe2(SOq)s 

d 
FeoSs 

Ww 
Fea(—)s 


w 
Fe(CNS)s 
































No. 
1 |Acetates WE eaten 
—(C2H302) JAM(—)s {NH4(—) 
2 | Arsenate a Ww A 
—(AsOs)  JAM(—) —|(NHu)s(—) |Sb(—) 
3|Arsenite |....... Ww A 
—(As0Os) NHi4AsO2 |Sb(—) 
4|Benzoate | .......| WW | .-..0.. 
—(C7Hs02) NHa(—) 
6 |Bromide Ww d 
AlBrs |NH«Bi SbBrs 
Carbonate | ....... NV | foe erree 
: (NH4)2COs 
7 |Chlorate WHS Woiterecrecss 
—(C10s3) Al(—)s |NH«(—) 
8 |Chloride Ww w 
AIC], |NHsCl SbCls 
9|Chromate |....... ie all seeeest 
—(CrOs) (NHa)o(—) 
10 |Citrate VP a esas 
—(CsHs07) |AK(—) |(NHs)s(—) 
@yanide® || Scemee fee Ny Pwesces 
aera NHCN 
12 |Ferricy’de .]...... Mie Bl iesetcige 
—(Fe(CN)e) (NHa)a(—) 
13 |Ferrocy’de Ww Wa eee 
—(Fe(CN)e) |Ala(—)s_}(NH4)s(—) 
14 |Fluoride Ww Ww Ww 
AIFs NH«F SbF; 
15 | Formate Ww Wien diets 8 
—(CHO2) |Al(—)s |NH«(—) 
16 | Hydroxide A Wr sec aren 
Al(OH)s |NHsOH 
17 |Iodide Ww Ww d 
Alls NHal SblIs 
18 | Nitrate Ww Wilson 
Al(NOs)3| NHaNOs 
19 | Oxalate A Wee area 
—(C20x) Alo(—)3 |(NHa)2(—) 
20 | Oxide Bre We ean 
Al2O3 Sb20s3 
21 | Phosphate A Wie aligns sre 
AIPOs, |NHsH2POs 
22 |Silicate, Lo iibean.5oeeooel Meee 
—(SiOs) Alo(—)s 
23 |Sulfate Ww Ww A 
|Alo(SO4)3|(NH4)2S04 |Sbe(SOs)s 
24 |Sulfide d w | aA 
AloS3 (NHa)2S SbeSs 
25 |Tartrate w Ww 
—(C4H40c) }Alo(—)s |(NHa)2(—) |Sb2(—)s 
26 |Thiocy’te |....... Wear 
NHiCNS 
1 |Acetate Ww Ww w 
—(C2H302) |Pb(—)2 |Mg(—)2 |Mn(—)2 
2 |Arsenate A A w 
—(As04) PbH(—) |Mes(—) MnH(—) 
3 |Arsenite | ....... w 
—(As0QOs) Mga(—)2 
4 |Benzoate w w 
—(CiHsO2) |Pb(—)2|Mg(—)2 
5 |Bromide w w 
PbBrz MgBrz 
6 |Carbonate A w 
PbCO3 MgCOs 
7 |Chlorate Ww Ww 
—(C103) |Pb(—)2 |Mg(—)2 
8 |Chloride w 
PbCle 
9 |Chromate Be A Wie ec rm aek 
—(CrOu) | Pb(—) 
10 |Citrate 


—(CsHs07) 









WwW 
Pha(—)2 


oa 


alee. 
ala 








Ww 
Nis(—)2 


RB 
Sa" ala 


ba 
lz 
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SOLUBILITY CHART (Continued) 














K 
11 |Cyanide w Wino eo. A w anit w a 1 1 fa Weare itl errata Ww A I 
Pb(CN)2 |Mg(CN)e2 HgCN |Hg(CN)2 |Ni(CN)2 |KCN |AgON NaCN Sr(CN)2 Zn(CN)2 Pt(CN)2 
12 |Ferricy’de w NJ ea] MESS Ser esky cat A aa! Ww I WUE liane terns os A Ww Te ll easomanon 
—Fe(CN)s |Pbs(—)2 |Mgs(—)2 Hgs(—)2 |Nis(—)2  |Ka(—) |Aga(—) Naa(—) Sna(—)2 |Srs(—)2 Zn3(—)2 
13 |Ferrocy’de a w y. Cae tae cee I me w I Lielhosmanteerc a Ww il eeasenpecce 
—Fe(CN)s |Pbe(—) |Mge(—) |Mno(—) Hgx(—) =| Niz(—) Ka(—) |Aga(—) Nas(—) Sno(—) |Sre(—) Zn2(—) 
14 |Fluoride w w A d d w w w w w Ww w w Ww 
PbF2 MgF MnFk: HgF Hgl2 NiF2 KF AgF NaF SnFy SnF2 SrF2 ZnF2 Pts 
15 |Formate Ww Ww w w w mas Ww Ww Vfl | Slop sdeasti-4|Perantihs Ww Wo i) arene es 
—(CHO2) |Pb(—)2 |Mg(—)2 |Mn(—)2 |Hg(—) |He(—)2 |Ni(—)2 K(—) |Ag(—) Na(—) Sr(—)2 Zn(—)2 
16 | Hydroxide w A 1G Ol rience: A et ek al ER Ww w A Ww A A 
Pb(OH)2 |Mg(OH)2 |Mn(OH)2 Hg(OH)2 |Ni(OH)2 |KOH NaOH |Sn(OH),s  |Sn(OH)2|Sr(OH)2  |Zn(OH)2 |Pt(OH)« 
17 |Iodide w Ww Ww A w _Ww w I Ww d Ww Ww Ww I 
Pbiy Mgle Mnl» Hgl Hgl- Nils KI Agl Nal Snl4 Sn Srl2 ZnI2 Ptle 
18 | Nitrate w Ww Ww Ww Ww ae WW, Ww WY, fl bon saitanies d w w Ww 
Pb(NOs)2 | Mg(NOs)2 |Mn(NOs)2 |HgNOs |Hg(NOs)2 |{Ni(NOs)2 |KNOa |AgNOs NaNOs Sn(NOs):]Sr(NO3)2  |Zn(NOs)2_— | Pt(NOs)4 
19 Oxalate A w w a A me; Ww a WY cstecrarscratns A w EN WV pghoosnne 
—(C2O.)  |Pb(—) |Me(—) Mn(—) Hgo(—) |Hg(—) Ni(—) Ko(—) |Ago(—) Na2(—) Sn(—) |Sr(—) Zn(—) 
20 |Oxide w A A A w _A w w d A A Ww w A 
PbO MgO MnO Hg:0 HgO NiO K20 | AgsO Na2O  |SnOz SnO srO ZnO PtO 
21 | Phosphate A w w A A as Ww A We A asa ae A A I Pi leseatiecacn 
Pbs(POx)2 |Mga(POa)2 |Mnsa(POx)2 |HgsPOs |Hga(POs)2 | Nis(PO«)2 |KsPOs |AgsPO, NasPO4 Sns3(POx):|Srs(POs)2 | Zns(POs)2 
22 |Silicate A A | fa PSSann |) bare Maa | ouoosees La Aiba | i a WANE Scntocell| fanned A A ll cnemenee 
--(Si0s) Pb(—) Mg(—) Mn(—) Ko(—) Na2o(—) Sr(—) Zn(—) 
23 |Sulfate w Ww Ww W joed NY. Ww w w Ww w w Ww w 
PbSO« MgS0O« MnSO, Hg2S0, |HgSOs NiSOg KeSO4 AgeSO4 Na2SO4 |Sn(SO4)2 SnSO« SrSO4 ZnSO4 Pt(SOu)o 
24 |Sulfide A d A I I eS Ww A Ww A A Ww A I 
PbS MgS MnS HgS  |HeS NiS KS  |Ag,S NaS  |SnSz SnS SrS ZnS Pts 
25 |Tartrate A Ww w LP A obese Jes w w Ws | erates w w Wie len cemecee 
—(C4Hs0s) | Pb(—) Me(—) Mn(—) Hg2(—) Ni(—) Ko(—) |Ago(—) Naz(—) Sn(—) |Sr(—) Zn(—) 
26 |Thiocy’te w Ww Ww A Warseh tedca se Ww I WA Ra OW NL Ww Wie eco cscs 
Pb(CNS)2|Mg(CNS)2 |Mn(CNS)2 |HeCNS |Hg(CNS)2 KCNS |AgCNS_ __|NaCNS Sr(CNS)2 |Zn(CNS)2 
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BUFFER SOLUTIONS 
OPERATIONAL DEFINITIONS OF pH 
Prepared by R. A. Robinson 


The operational definition of pH is: 
pH = pH(s) + E/k 
where E is the e.m.f. of the cell: 


H,|Solution, pH|Saturated KCl|Solution, pH(s)|H» 


the half cell on the left containing the solution whose pH is being measured and that on the right a 
standard buffer mixture of known pH; k = 2.303RT/F, where R is the gas constant, T the temperature 
in degrees Kelvin and F the value of the faraday. 

Alternatively, the cell: 


Glass electrode|Solution, pH|Saturated calomel electrode 


can be used, the glass electrode being calibrated using a standard buffer mixture or, if possible, two 
standard buffer mixtures whose pH values lie on either side of that of the solution which is being meas- 
ured. Suitable standard buffer mixtures are: 


0.05 M potassium hydrogen phthalate (pH = 4.008 at 25°C) 
0.025 M potassium dihydrogen phosphate 

0.025 M disodium hydrogen phosphate (pH = 6.865 at 25°C) 
0.01 M borax (pH = 9.180 at 25°C) 


For most purposes pH can be equated to — logio ya*mn’, i.e., to the negative logarithm of the hydrogen 
ion activity. There is a small difference between those two quantities if pH > 9.2 or pH < 4.0, given by: 


— log yn*mnt = pH + 0.014(pH — 9.2) for pH > 9.2 
= pH + 0.009(4.0 — pH) for pH < 4.0 


It should be noted that in the table titled “Solutions giving Round Values of pH at 25°C” it is 
— log yatmn+ and not pH which is quoted when there is a difference between them. 
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PROPERTIES OF STANDARD AQUEOUS BUFFER SOLUTIONS AT 25°C 











Weight te Buiter Temp 
Molality of alt Density | Molarity Puudion value Sones 
Solution Buffer substance in air ‘“ value ApH® .. | dpHs/dt. 
m ? g/ml M z equiv. é 
per liter ApH, H Units 
solution At per °C 
Tetroxalate | KH3(C204)2°2H2O 0.05 12.61 1.0032 | 0.04962 +0.186 | —0.0028 | 0.070 | +0.001 
Tartrate KEC@HiOs, sat. sol’ns | O10842 |) nasa 1.0036 | 0.034 +0.049 | —0.0003 | 0.027 | —0.0014 
at 25°C 
Phthalate KHCs04H4 0.05 10.12 1.0017 | 0.04958 +0.052 | —0.0009 | 0.016 | +0.0012 
Phosphate KH2PO,4 + 0.025> 3.39 1.0028 | 0.0249> +0.080 | —0.0006 | 0.029 | —0.0028 
NazsHPO, 3.53 
Phosphate KH2PO,4 + 0.008695°} 1.179 | 1.0020 | 0.008665°| +0.07e —0.0005 | 0.016 | —0.0028 
NazHPO, 0.030434 4.30 0.030324 
Borax Na2Bs07-10H20 0.01 3.80 0.9996 | 0.009971 | +0.01 —0.0001 | 0.020 | —0.0082 
Calcium Ca(OH)2, sat. sol’n. OV 0203) es ee ears 0.9991 | 0.02025 —0.28 +0.0014 | 0.09 —0.033 
hydroxide | at 25°C 


























® ApHs = pHs (M Molar solution) — pHs (m molal solution). 
> Concentration of each phosphate salt. 

° KH2PO,. 

4d NasHPO,. 

© Calculated value. 
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BUFFER SOLUTIONS (Continued) 


SOLUTIONS GIVING ROUND VALUES OF pH AT 25°C 

Reproduced from “‘ Electrolyte Solutions” by permission from 
Robinson and Stokes, authors, and Butterworth’s Scientific 
Publications. 
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*A, 25 ml of 0.2 molar KCl + z ml of 0.2 molar HCl. 
*B, 50 ml of 0.1 molar potassium hydrogen phthalate aw z ml of 0.1 molar 


Cl. 

*C. 50 ml of 0.1 molar potassium hydrogen phthalate +z ml of 0.1 
molar NaOH. 

*D,. 50 ml of 0.1 molar potassium dihydrogen phosphate + z ml 0.1 molar 


a 

*B, 50 ml of 0.1 molar tris(hydroxymethyl) aminomethane + z ml of 
0.1 M HCl. 

*k, 50 ml of 0.025 molar borax +z ml of 0.1 molar HCl. 

*G. 50 ml of 0.025 molar borax + z ml of 0.1 molar NaOH. 

*H. 50 ml of 0.05 molar sodium bicarbonate + z ml of 0.1 molar NaOH. 

*J,. 50 ml of 0.05 molar disodium hydrogen phosphate + z ml of 0.1 molar 


NaOH. 
*J, 25 ml of 0.2 molar KCl + z ml of 0.2 molar NaOH. 
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BUFFER SOLUTIONS (Continued) 


STANDARD VALUES OF pH AT TEMPERATURE 0-95°C 








Tartrate Calcium 

Temper- | Tetroxalate |0.0341 molal| Phthalate Borax hydroxide 
ee 0.05 molal (sat’d at | 0.05 molal Phosphate* | Phosphate? 0.01 molal (sat’d at 
25°C) 25°C) 

0 L6G. | #2 acot 4.0038 6.984 7.5384 9.464 13 .423 
5 A GGS” Wl eeretes-c 3.999 6.951 7.500 9.395 13 .207 
10 EAD POP eres 3.998 6.923 7.472 9.332 13.003 
15 WeG72 We hy eae 3.999 6.900 7.448 9.276 12.810 
20 LEG one MY he Rie 4.002 6.881 7.429 9.225 12.627 
25 1.679 3 000 4.008 6.865 7.413 9.180 12.454 
30 1.683 3.552 4.015 6.853 7.400 9.139 12.289 
35 1.688 3.549 4.024 6.844 7.389 9.102 12-133 
38 1.691 3.548 4.030 6.840 7.384 9.081 12.043 
40 1.694 3.547 4.035 6.838 7.380 9.068 11.984 
45 1.700 3.547 4.047 6.834 Ta0l8 9.088 11.841 
50 weve 3.549 4.060 6.833 fea0r 9.011 11.705 
55 Ib pitas 3.554 4.075 6.834 — PGP Lee 8.985 11.574 
60 WeagPs) 3.560 4.091 GessOu anes 8.962 11.449 
70 1.748 3.580 . 4.126 G.S45. sie caer Seo AL ID) Me airs 
80 1.766 3.609 4.164 6.859 Ole Lees SSSon Villy mace 
90 1.792 3.650 4.205 Cri. “i Tee SESbOT A | Beacon oe 
95 1.806 3.674 4.227 G2 SS0 “le ener S.83an lo ackaee 














® Solution 0.025 m KH:,PO, and 0.025 m NasHPO3,. 
> Solution 0.008695 m KH»PO, and 0.03043 m NasHPOs,. 











APPROXIMATE pH VALUES 


The following tables give approximate pH values for a number of substances such as acids, bases, foods, biological fluids, 
etc. All values are rounded off to the nearest tenth and are based on measurements made at 25° C. A few buffer systems 
with their pH values are also given. 


From Modern pH and Chlorine Control, W. A. Taylor & Co., by permission 


Hydrochloric, Nii. n8 . dec eek 0 
Mydrochloric, OFUN a)... descend. 1 
Hydrochloric; OV OlN aan cha 2 
SUMMING Gente oner ieee 0. 
Sulfuric (OU .ctat hooeas core. 
BateuriG; OLOUN iow ee wh debe 2 
Orthophosphoric, 0.1N.......... 1 
Salfurods, OOUN.. sc ces dese eee 1 
Sodium hydroxide, N........... 14 
Sodium hydroxide, 0.1N........ 13 
Sodium hydroxide, 0.01IN....... 12 
Potassium hydroxide, N........ 14 
Potassium hydroxide, 0.1N...... 13 
Potassium hydroxide, 0.01N..... 12 
Sodium metasilicate, 0.1N....... 12 
Blood, plasma, human....... 7.3-7. 
Spinal fluid, human......... 7.3-7. 
Blood, whole, dog........... 6.9-7. 
Saliva, DUmMAatiaein niin dee 6.5-7 
ADPLEB te crsvs pole iin ens OO 
NDILOOUS aa iite cranieetct: 7 MoO es 
AGUOTACUM.:. coat es adxes Oe Sor, 
aaa Since itr cehdeiets nitxiois 4.5-4. 
1 Y-Y-0 oH) cock Cty Cen REET Corie carmen HY ac OA 
Beer. ers re rere ar: 4.0-5. 
Beets...... Pliveretelats val vane ds es 
Blackberries. . Fs Staats ROT Cees 
Bread whiter, ucvesni eae acai 5.0-6. 
Bi thapece: Phe ee eae 6.1-6. 
CABbDa@e.gn taueeee pr cen GCeEon 
GEOR penne ma nscnts sirens 4.9-5. 
Cheepeyie: cack s i Oe hota Ceetenee 
GGITIGA crise Siceso eke tal Poe 3.2-4. 
Caer tena yeas aa 2.9-3. 
COrD ick snares ears 6.0-6. 
GNAGKONA Rite ai cies) orien 6.5-8. 
Dates. . i. nb) eee Oe On 
Eggs, fresh ‘white Rac vaitecntnn dae 7.6-8. 
Hlourr whesitwas nse vanes eae Gs 
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ACIDS 
Oxahs, O.L Ne ceater be vt we areatode 


ROOUIGS Os LIN sane setae Oneaete crtteecate 


BASES 


Lime (saturated)... 
Trisodium phosphate, 0.1N. 
Sodium carbonate, 0.1N 
Atm monia INT 2, ies tek aieeisisvs 
Ammonia, 0.1N.. 
Ammonia, 0. O1N.. 
Potassium cyanide, ‘O.IN. 


BIOLOGIC MATERIALS 


Gastric contents, human 
Duodenal contents, human... 
Pecos Humans... aceve vee bo 
Wirines buimibn':..«c. anes oe 


Gooseberries........ 
Grapefruit 
Grapes. . 
Hominy (lye).. Be eit: 
TEMS, NOU const od sare even 
Jellies, PUL Mion DAN a 
Lemons 
Limes. 
Maple syrup. 
Milk, cows 


OFGT GBR cw sipclue is fin cin testes 
LORE LT 4: Mrorichaee Gemcntinaca matter nc 
Bedich aarti wind lo mPeutrtes 
Dereie ARERR bik sheen enn en te ie 
Pigticn ‘dill. 
Piakles,: Soutien topsantienne 
Pimento cit 8 sey taaeborgh Migr encoun 
Plums 


2 tn 00 cRO 0 


RSE GS A aT 


1.6 Acetsc, 0:01 Nise OAS See 
Zi Baensoic) 0.01N 2s ice 
2.2 Allure: ORIN 5) ox. ators te tees Stare 3 
2.3 Carbonic (saturated)......... 
2.3 Hydrogen sulfide, 0.1N....... 
2.4 Arsenious (saturated)............ 
2.4 Hy res reee eS ey ee oe 
2.9 Boric, 0.1N.. 
12.4 Magnesia (saturated).. 
12.0 Sodium sesquicarbonate, 0. 1IM.. 
11.6 Ferrous hydroxide (saturated) . 
11.6 Calcium carbonate (saturated). . - 
i Bomx, QIN thik ck dae aha 
10.6 Sodium bicarbonate, 0.1N.... 
LEO 
-3.0 MiSliCy haya ecient crscarcrae 
8.2 Bile human’ kee eee 
—8.4 
—8.4 
-3.0 POtATOGR sissies cates. eran 
oredr.) PUM PETA iaetectestate ie tin es nee 
—4.5 RSD DSITIOS Main tec sist nde ne 
-8.0 UR UDET Dian sac scena ates mien 
—4.0 ad iNOrs Aa se koeieind osha A 
—3.4 Sauerkrautieser srs vee eee 
—2.4 SbrIMD cae cece iw ciitesers rama wire 
—2.0 Bost redlrinkes asc s wiser siccans 
-7.0 DINGO Ny eticicn are puscema one ke 
6.6 SGuash- menos scree es simucrne 
-3.8 StrawDerriens «. snc how se ae 
—4.0 Sweet potatoes........... 
—6.6 Tomptoascnee ect. tee 
—3.6 SAIS Hees vos henua|oceqauemaneeeee ears 
—4.0 Turnips 
—6.4 WAGE 0G. & oy acursctareren see sta: pints 
—3 .6 Wiater odiimiking once ane 
3.4 WAH a Pee tlc lonic.s eoreren chain 
—5.2 
—3.0 
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ACID BASE INDICATORS 











Approxi- Col 
Indicator mate pases Preparation 
change 
pH range 
Methyl Violet 0.0-1.6 | yel to bl 0.01-0.05% in water 
Crystal Violet 0.0-1.8 | yel to bl (0.02% in water 
Ethyl Violet 0.0-2.4 | yel to bl 0.1 g in 50 ml of MeOH + 
50 ml of water 
Malachite Green 0.2-1.8 | yel to bl grn | water 
Methyl Green 0.2-1.8 | yel to bl 0.1% in water 
2-(p-dimethylaminophenylazo) pyridine 0.2-1.8 | yel to bl 0.1% in EtOH 
4.4-5.6 | red to yel 
o-Cresolsulfonephthalein (Cresol Red) 0.4-1.8 | yel to red 0.1 g in 26.2 ml 0.01N 
7.0-8.8 | yel to red NaOH + 223.8 ml water 
Quinaldine Red 1.0-2.2 | col to red 1% in EtOH 
p-(p-dimethylaminophenylazo)-benzoic 
acid, Na-salt (Paramethyl Red) 1.0-3.0 | red to yel EtOH 
m-(p-anilnophenylazo)benzene sulfonic 
acid, Na-salt (Metanil Yellow) 1.2-2.4 | red to yel 0.01% in water 
4-Phenylazodiphenylamine 1.2-2.6 | red to yel 0.01 g in 1 ml 1N HCl + 50 ml 
EtOH + 49 ml water 
Thymolsulfonephthalein (Thymol Blue) 1.2-2.8 | red to yel Ole ane2ies ll 
8.0-9.6 | yel to bl 0.01N NaOH + 229.5 ml water 
m-Cresolsulfonephthalein (Metacresol 1.2-2.8 | red to yel 0.1 g in 26.2 ml 
Purple) 7.4-9.0 |yelto purp |0.01N NaOH + 223.8 ml water 
p-(p-anilinophenylazo)benzenesulfonic 
acid, Na-salt (Orange IV) 1.4-2.8 | red to yel 0.01% in water 
4-0-Tolylazo-o-toluidine 1.4-2.8 | or to yel water 
Erythrosine, disodium salt 2.2-3.6 |or to red 0.1% in water 
Benzopurpurine 48 2.2-4.2 | vt to red 0.1% in water 
N, N-dimethyl-p-(m-tolylazo)aniline 2.6-4.8 | red to yel 0.1% in water 
4,4’-Bix (2-amino-1-naphthylazo) 2,2’-stil- 3.0-4.0 | purp to red | 0.1 gin 5.9 ml 0.05N 
benedisulfonic acid NaOH + 94.1 ml water 
Tetrabromophenolphthaleinethy] ester, 
K-salt 3.0-4.2 | yel to bl 0.1% in EtOH 
3/,3'’,5',5’’-tetrabromophenol- 3.0-4.6 | yel to bl 0.1 g in 14.9 ml 0.01N 
sulfonephthalein (Bromophenol, Blue) NaOH + 235.1 ml water 
2,4-Dinitrophenol 2.8-4.0 | col to yel saturated water solution 
N,N-Dimethyl-p-phenylazoaniline 2.8-4.4 | red to yel 0.1 gin 90 ml in EtOH + 10 ml 
(p-Dimethylaminoazobenzene) water 
Congo Red 3.0-5.0 |blue to red | 0.1% in water 
Methyl! Orange-Xylene Cyanole solution 3.2-4.2 | purp to grn | ready solution 
Methyl Orange 3.2-4.4 |red to yel 0.01% in water 
Ethyl Orange 3.4-4.8 | red to yel 0.05-0.2% in water or aqueous 
EtOH 
4-(4-Dimethylamino-1-naphthylazo)- 
3-methoxybenzenesulfonic acid 3.5-4.8 | vt to yel 0.1% in 60% EtOH 
3/,3/’,5',5'’-Tetrabromo-m-cresol- 3.8-5.4 |yelto blue | 0.1 gin 14.3 ml 0.01N 
sulfonephthalein (Bromocresol Green) NaOH + 235.7 ml water 
Resazurin 3.8-6.4 | or to vt water 
4-Phenylazo-1-naphthylamine 4.0-5.6 |red to yel 0.1% in EtOH 
Ethyl Red 4.0-5.8 | col to red 0.1 g in 50 ml MeOH + 50 ml 
( water 
2-(p-Dimethylaminophenylazo)-pyridine 0.2-1.8 | yel to red 0.1% in EtOH 
4.4-5.6 | red to yel 
4-(p-ethoxy phenylazo)-m-phenylene- 
diamine monohydrochloride \4.4-5.8 | or to yel 0.1% in water 
Lacmoid 474-652) ned) tool 0.2% in EtOH 
Alizarin Red 8 4.6-6.0 | yel to red dilute solution in water 
Methyl Red 4.8-6.0 | red to yel 0.02 g in 60 ml EtOH + 40 ml 
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ACID BASE INDICATORS (Continued) 





Indicator 


Preparation 





Propyl Red 

5/,5’’-Dibromo-o-cresolsulfone-phthalein 
(Bromocresol Purple) 

3’,3’’-Dichlorophenolsulfonephthalein 
(Chlorophenol Red) 

p-Nitrophenol 

Alizarin 


2-(2,4-Dinitrophenylazo)-1-naphthol-3, 
6-disulfonic acid, di-Na salt 

3/,3’’-Dibromothymolsulfonephthalein 
(Bromothymol Blue) 

6,8-Dinitro-2,4-(1H)quinazolinedione 
(m-Dinitrobenzoylene urea) 


Brilliant Yellow 
Phenolsulfonephthalein (Phenol Red) 


Neutral Red 


m-Nitrophenol 
o-Cresolsulfonephthalein (Cresol Red) 


Curcumin 


m-Cresolsulfonephthalein (Metacresol 
Purple) 

4,4’-Bis(4-amino-1-naphthylazo) 
2,2’stilbene disulfonic acid 

Thymolsulfonephthalein (Thymol Blue) 


o-Cresolphthalein 
p-Naphtholbenzene 

Phenolphthalein 
Ethyl-bis(2,4-dimethylphenyl)acetate 


Thymolphthalein 


5-(p-Nitrophenylazo)salicylic acid, Na-salt 


(Alizarin Yellow R) 
p-(2,4-Dihydroxyphenylazo)benzene- 
sulfonic acid, Na-salt 
5,5'-Indigodisulfonic acid, di-Na-salt 
2,4,6-Trinitrotoluene 
1,3,5-Trinitrobenzene 
Clayton Yellow 





0.1 g in 18.5 ml 0.01N 
NaOH + 231.5 ml water 

01 gin 23.6 ml 0.01N 
NaOH + 226.4 ml water 

0.1% in water 

0.1% in MeOH 


0.1% in water 
0.1 gin 16 ml 0.01N 
NaOH + 234 ml water 
25 gin 115 ml M NaOH + 50 
ml boiling water 
0.292 g of NaCl in 100 ml water 
1% in water 
0.1 g in 28.2 ml 0.01N 
NaOH + 221.8 ml water 
0.01 g in 50 ml EtOH + 50 ml 


0.3% in water 
0.1 g in 26.2 ml 0.01N 


‘NaOH + 223.8 ml water 


0.1 g in 26.2 ml 0.01N 
NaOH + 223.8 ml water 
0.1 g in 5.9 ml 0.05N 
NaOH + 94.1 ml water 
0.1 g in 21.5 ml 0.01N 
NaOH + 228.5 ml water 
0.04% in EtOH 
% in dil. alkali 
0.05 g in 50 ml EtOH + 50 ml 


saturated solution in 50% ace- 
tone alcohol 

0.04 g in 50 ml EtOH + 50 ml 

0.01% in water 

0.1% in water 


0.1-0.5% in EtOH 
0.1-0.5% in EtOH 


PDPEOR A Color- 
mee change 
pH range 
4.8-6.6 | red to yel EtOH 
5.2-6.8 | yel to purp 
5.2-6.8 | yel to red 
5.4-6.6 | col to yel 
.6-7.2 | yel to red 
11.0-12.4 | red to purp 
6.0-7.0 | yel to bl 
6.0-7.6 | yel to bl 
6.4-8.0 | col to yel 
6.6-7.8 | yel to or 
6.6-8.0 | yel to red 
6.8-8.0 | red to amb 
water 
6.8-8.6 | col to yel 
0.0-1.0 | red to yel 
7.0-8.8 | yel to red 
7.48.6 | yel to red EtOH 
10.2-11.8 
1.2-2.8 | red to yel 
7.4-9.0 | yel to purp 
8.0-9.0 | bl to red 
1.2-2.8 | red to yel 
8.0-9.6 
8.2-9.8 | col to red 
8.2-10.0 | or to bl 
8.2-10.0 | col to pink 
water 
8.4-9.6 | col to bl 
9.4-10.6 | col to bl 
water 
10.1-12.0 | yel to red 
11.4-12.6 | yel to or 
11.4-13.0 | bl to yel water 
11.5-13.0 | col to or 
12.0-14.0 | col to or 
12.2-13.2 | yel to amb 








0.1% in water 
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FLUORESCENT INDICATORS 
Jack DeMent 


Fluorescent indicators are substances which show definite changes in fluorescence with change in pH. Some 
fluorescent materials are not suitable for indicators since their change in fluorescence is too gradual. Fluores- 
cent indicators find greatest utility in the titration of opaque, highly turbid or deeply colored solutions. A 
long wavelength ultraviolet (“black light’’) lamp in a dimly lighted room provides the best environment for 
titrations involving fluorescent indicators, although bright daylight is sometimes sufficient to evoke a re- 
sponse in the bright green, yellow and orange fluorescent indicators. Titrations are carried out in non-fluores- 
cent glassware. One should check the glassware prior to use to make certain that it does not fluoresce due to 
the wavelengths of light involved in the titration. The meniscus of the liquid in the burette can be followed 
when a few particles of an insoluble fluorescent solid are dropped onto its surface. 


In this table the indicators are arranged by approximate pH range covered. In the case of some of the 
dyestuffs the end point may vary slightly with the source or manufacturer. 
























































pH 0 to 2 
Indicator Gale From pH To pH 

Benzoflavine — 0.3, yellow fl. 1.7, green fl. 
3,6-Dioxyphthalimide — 0, blue fl. 2.4, green fl. 
Eosine YS 768 0, yellow colored 3.0, yellow fl. 
Erythrosine 772 0, yellow colored 3.6, yellow fl. 
Esculin — 1.5, colorless 2, blue fl. 
4-Ethoxyacridone — 1.2, green fl. 3.2, blue fl. 
3,6-Tetramethyldiaminooxanthone ina 1.2, green fl. 3.4, blue fl. 

pH 2 to 4 
Chromotropic acid — 3.5, colorless 4.5, blue fl. 
Fluorescein 766 4, colorless 4.5, green fl. 
Magdala Red — 3.0, purple colored 4.0, fl. 
a-Naphthylamine a 3.4, colorless 4.8, blue fl. 
6-Naphthylamine — 2.8, colorless 4.4, violet fl. 
Phloxine 774 3.4, colorless 5.0, bright’ yellow fl. 
Salicylic acid — 2.5, colorless 3.5, blue fl. 

pH 4 to 6 
Acridine 788 4.9, green fl. 5.1, violet colored 
Dichlorofluorescein — 4.0, colorless 5.0, green fl. 
3,6-Dioxyxanthone — 5.4, colorless 7.6, blue-violet fl. 
Erythrosine 772 4.0, colorless 4.5, yellow-green fl. 
6-Methylesculetin Se 4.0, colorless 6.2, blue fl. 
Neville-Winther acid — 6.0, colorless 6.5, blue fl. 
Resorufin — 4.4, yellow fl. 6.4, weak orange fl. 
Quininic acid — 4.0, yellow colored 5.0, blue fl. 
Quinine [first end point] — 5.0, blue fl. 6.1, violet fl. 

pH 6 to 8 
Acid R Phosphine — (claimed for range pH 6.0-7.0) 
Brilliant Diazol Yellow — 6.5, colorless 7.5, violet fl. 
Cleves acid — 6.5, colorless 7.5, green fl. 
Coumaric acid = 7.2, colorless 9.0, green fl. 
3,6-Dioxyphthalic dinitrile — 5.8, blue fl. 8.2, green fl. 
Magnesium 8-hydroxyquinolinate = 6.5, colorless 7.5, golden fl. 
6-Methylumbelliferone — 7.0, colorless 7.5, blue fl. 
1-Naphthol-4-sulfonic acid — 6.0, colorless 6.5, blue fl. 
Orcinaurine = 6.5, colorless 8.0, green fl. 
Patent Phosphine 789 (for the range pH 6.0-7.0, green-yellow fl.) 
Thioflavine 816 (for the region pH 6.5-7.0, yellow fl.) 
Umbelliferone — 6.5, colorless 7.6, blue fl. 








FLUORESCENT INDICATORS (Continued) 








pH 8 to 10 
Indicator Gale From pH To pH 
Acridine Orange 788 8.4, orange colored 10.4, green fl. 


Ethoxyphenylnaphthostilbazonium chloride 
G Salt 

Naphthazol derivatives 

a-Naphthionic acid 
2-Naphthol-3,6-disulfonic acid 


B-Naphthol 
a-Naphtholsulfonic acid 
1,4-Naphtholsulfonie acid 


Orcinsulfonphthalein 

Quinine [second end point] 
R-Salt 

Sodium 1-naphthol-2-sulfonate 


9, green fl. 

9.0, dull blue fl. 
8.2, colorless 

9, blue fl. 

9.5, dark blue fl. 


8.6, colorless 


8.0, dark blue fl. 
8.2, dark blue fl. 


8.6, yellow colored 
9.5, violet fl. 

9.0, dull blue fl. 
9.0, dark blue fl. 


11, non-fl. 
9.5, bright blue fl. 


10.0, yellow or green fl. 


11, green fl. 


Light blue fl. at higher 


pH 
Blue fl. at higher pH 
9.0, bright violet fl. 


Light blue fl. at higher 


pH 
10.0 fl. 
10.0, colorless 
9.5, bright blue fl. 
10.0, bright violet fl. 




















pH 10 to 12 
Coumarin — 9.8, deep green fil. 12, light green fl. 
Eosine BN gel 10.5, colorless 14.0, yellow fl. 
Papaverine (permanganate oxidized) — 9.5, yellow fl. 11.0, blue fl. 
Schaffers Salt = 5.0, violet fl. 11.0, green-blue fl. 
SS-Acid (sodium salt) — 10.0, violet fl. 12.0, yellow colored 
pH 12 to 14 





Cotarnine 
a-Naphthionic acid 
8-Naphthionic acid 





12.0, yellow fl. 
12, blue fl. 
12, blue fl. 





13.0, white fl. 
13, green fl. 
13, violet fl. 
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FORMULAS FOR CALCULATING TITRATION DATA, pH VS. ML. OF REAGENT 




















A B C D E 
: Intermediate Points 
Substance Titrated 10, 50, 99, ete., per Excess of Reagent 
Vo ml. of solution Initial cent neutralized, Equivalence Vi volume reagent 
Mo its molarity {H*] or (OH~] Vi ml. of reagent of Point M; its molarity 
M: molarity added Vr total volume 
E VoMy — ViMi a ; VviM 
PRSGRON REACT clio cath auacirehe vc aie aia iota y= = ———— 9 Wore 
( ng Aci (H+) = Mo [Hit] woe V/ Kw (OH~] Vr 
VoMo = ViMi — ViMi 
2) St RESO scan cr rare Ne RENN clays 0k =} = >) = w [SSS 
(2) Strong Base .| [OH-] = Mo {OH~] > 2 Vi VK ME {Ht} We 

= F 5 a . — Acid] _, Kw ViMi 
3) Weak Acid (Ka = 10-5 to 1078)....... y= V7 a ty oy oa a : ~ aa = ae 
( ak Acid (K 0 ) {H*] Vv Mok {H*] [Salt] K (OH-] K. (OH-] Vr 

(Value in column D 
to be added) 

r = = as ———_ Base], Kw ViMi 
4) Weak B Ko = 1075 Be cane =| b= a wae 1} = ; 7) 
(4) Wea ase (Ko to 10>8) {(OH-] V¥MoKo | [(OH~] [Salt] Kop {H*] K° {H*] 3 

(Value in column D 
to be added) 
(5) Salt of a Very Weak Acid (e.g. KCN).| (0H-] = {Ke [Hee ee [H+] = v[Acid]Ka Te eee 
Ka [Salt] Vr 
(Correct for value 
in column D) 
5 Fs Kw ¥ [Base] _- Pe ——___ es ViMi 
6) Sal ery V x mcateaineshatt ahs al — (Be = = SLL 
(6) Salt of a Very Weak Base : He beal| Kp {(OH-] [Salt] b (OH-] / [Base] Kn [OH-] TA 
(Add to [OH~] found 
in column D) 

















CONVERSION FORMULAE FOR SOLUTIONS HAVING CONCENTRATIONS 
EXPRESSED IN VARIOUS WAYS 


A = Weight per cent of solute 
B = Molecular weight of solvent 


E 


Molecular weight of solute . 
F = Grams of solute per liter of solution 


G = Molality 
M = Molarity 


N = Mole fraction 


R = Density of solution grams per cc 



























































Concentration of Concentration of solute—GIVEN 
solute— 
SOUGHT A B G M 
% ry 100N XE 100G XE M XE in 
N XE+(1 —N)B 1000 +G XE 10R 10R 
A 
B E pL? BEG BXM BXF 
A, 100 — A BXG+41000 | M(B —E) + 1000R | F(B — E) + 1000R XE 
E B 
qG 1000A 100N sf ee OOO} aaa 1000F 
‘ E(100 — A) B-N XB 1000R — (M X E) E(1000R — F) 
M 10R XA 10R XN 1000R XG ne F 
E N XE+(1 —N)B 1000 +E XG E 
10R XN XE 1000R XG XE : a 
E 10 NXE+—N)B | 1000+G XE SAE 
se 
yer : ~~ 


POTENTIALS OF ELECTROCHEMICAL REACTIONS AT 25° C 


Compiled by Thomas De Vries 


The reactions are alphabetically arranged according to the element being reduced and the signs of the electrode potentials 
are given according to the Stockholm Convention (IUPAC, 1935). They can also be called reduction potentials. 


Reaction 
Ag’ --e = - Ag 
Agtt+t +e = Agt(4f HC10.) 
AgBr + e = Ag + Br- 


AgBrO; +e = Ag + BrO3” 
AgeCO; + 2e = 2Ag + CO3~- 
AgC2H302 +e = my + CoH302- 
AgC204 + 2e = Ag + C204-- 
AgCl +e = Ag + Cl- 


AgCN +e = Ag + CN- 

AgeCrO4 + 2e = 2Ag + CrOa- 
AgaFe(CN).s + 4e = Pale +f PeCON co < 
Agl +e = Ag+I1- 
AglO; + e = Ag + 1037 

AgeMoO, + 2e = 2Ag + MoO.s-— 

AgNO. +e = Ag + NO2 

Ag2O + H2O0 + 2e = 2Ag + 20H 

2AgO + H20 + 2e = Ag2zO + 20H 
AgOCN +e = Ag + OCN- 

AgeS + 2e = 2Ag+S5-— 

AgeS + 2H+ + 2e = 2Ag + H2S 

AgSCN +e = Ag + SCN- 

AgeSO4 + 2e = 2Ag + SOs 

AgeSeO; + 2e = 2Ag + SeO;-- 

AgeWO. + 2e = 2Ag + WO;a-- 

Alt++ + 3e = er NaOH) a 
H;AsO4 + 2H+ + 2e = HAsO, + 2H2O(1f HCl) 


AsO4~~~ + 2H20 + 2e = AsOo + 
4OH-(1f NaOH) 
Autt+ + 38e = Au 


AuBre~ + e = Au + 2Br- 

AuBr4s~ + 3e = Au + 4Br7- 

AuCla- + 3e = Au + 4Cl- 

H2BO3~- + 5H20 + 8e = BHsa~ + 80H- 
Bat* + 2e = Ba 

Bat++ + 2e = Ba (Hg) 

BiCls~ + 3e = Bi + 4Cl- 


BiOCl + 2H+ + 8e = Bi+ Cl- + 2H20 
Bro(aq) + 2e = 2Br— 
Bra(l) + 2e = 2Br- 


BrO- + H2O + 2e = Br- + 20H~(1f NaOH) 
Se is ory aaa cee 3H20 

BrO;- + 3H20 + 6e = + 60H- 

CcoHsO2 + 2H+ + 2e = SHOE, 

Cat* -+ 2e = Ca 

Calomel electrode, satd. KCl 

Calomel electrode, satd. NaCl 


Calomel electrode, molal KCl 
Calomel electrode, normal KCl 
Calomel electrode, 0.1n KCl 


Calomel electrodes used with buffers: add +0.0028 


to above values for liquid junction. 
Cdtt + 2e = Cd 
Cdtt+ + 2e = Cd(Hg) 
Cd(OH)2 + 2e = Ca(Hg) 
CdSO4°§H20 tae = Catt) ae Ea80,(eat’ d-aq) 


Ce(Hg) 
Cet++ 


Q 
® 
fe) 
a 
Sue 
“! ts Tm 


+ +e = Cet++ + H20 
Ce(ILV) ee Ce(II1)(0.5f H2SO.) 
Cla(g) + 2 es 
HClO + Ht 2e = Cl- + H20 
ClO- + H20 + 2e = Cl- + 20H- 
ClOs- + 6H* + 6e = Cl- + 3H20 
ClO4- + 8H+ + 8e = Cl- + 4H20 
ClO2(aq) + e = ClO2- 
Cott + 2e = 
Cot?*+ +e = Cot (3f HNOs) 
Cr+++ +e = Crt+ 
Crt+ + 2e = Cr 
HCrO.- + 7H+ + 3e = Crt+t++ + 4H2O 
Cr(VI) + 8e = Cr(III)(2f H2SO,) 
Cr(VI) + 8e = Cr(III)(1f NaOH) 
Cs*+ +e = Cs 
Cutt + e = Cut 
Cut +e = Cu 
Cutt 2e = Cu 
Cut+ + 2e = Cu(Hg) 
2D+* + 2e = Dz 
Fe + 2e = 2F- 
Fett++ -f e= Fett 
Fett++ + e = Fet+(1f HCl) 
Fet++ + e = Fet+(1f HClO.) 
Fett++ + @ = Fett+(1f Hs;PO.) 
Fet++ + e = Fet+(0.5f H2SOx) 
Fet+ + 2e = Fe 


Fe(CN)6~~~~(1f HeSO,) 
Fe(CN)s--- +e Fe(CN)o ~~~(0.01f NaOH) 
Fe(phenanthroline)s+++ + e = Fe(ph)st+ 


I il 


Fe(phenathroline)3+++ + e = Fe(ph)st*(2f HeSO.) 


Gatt+ + 38e = Ga 

2H+ + 2e = He 

2H20 + 2e = H2 + 20H- 
2Hgt* + 2e = Hgot+ 

Hgott+ + 2e = 

Hgt+ + 2e = Hg 

Ha2(AcO)s + 2e = 2Hg 4+ 2AcO- 


Hg2Bre + 2e = 2Hg ng 2Br~ 
Hg2Cle + 2e = 2Hg + 2Cl- 
Hg2Clz + 2e = 2He u' 2Cl1-(0.1f NaCl) _ 


Potential, 


Reaction 
Hgole + 2e = 2Hg + 2I1- 
HgO + 2H20 + 2e = Hg + 20H- 
Hge2HPO; + Ht + 2e = ane sts H2PO4- 
Hg2SO.1 + 2e = 2Hg + S 
T= Ze iia 
I3- + 2e = 3I- 
I1O;- + 6H+ + 5e = 312 + 3H20 


Intt e = Int 
Int++ + 3e = In 
Kr + e— 

Lit +e =Li 


MnO2 + 4H* + 2e = Mn*+ + 2H20 


MnO.- + e = MnOs-— 
MnO.- + 4H+ + 3e = MnO2 + 2020 
MnO,- + 2H20 + 3e = MnO2 + 40H- 


-~ + 8H+ + 5e = Mn** + 4H20 
Nat +e = Na 

Nb(V) + 2e = Nb(III)(2f HCl) 

Ndt++ + 3e = Nd 

NO;- + H20 + 2e = NO2o- + 20H- 
Nit+ + 2e = Ni ; 

NiO2 + 4Ht + 2e = Nit* + 2020 
NiO2 + 2H20 + 2e = Ni(OH)s + 20H- 


Np(VI) + e = Np(V)(1f HC10s) 
Np(V) + e = Np(LV)(1f HC1Os) 
Np(IV) + e = Np(III)(1f HC10s) 


Npt++ + 3e = Np 

Or + 2H* + 20 = H02 

H202 + 20H- 
0, + 4H*+ + 4e = 2H.0 

O2. + 2H20 + 4e = 40H- 

H2O2 + 2Ht+ + 2e = 2H20 


Pbt+ + 2e = P 

Pbt+ + 2e = Pb(Hg) 

PbBr2 + 2e = Pb(Hg) + 2Br- 
PbClz + 2e = Pb{Hg) + 2Cl- 


PbF2 + 2e = Pb(Hg) + 2F- 
PbI2 + 2e = Pb(Hg) + 21- 
PbO: + 4H+ + 2e = Pbh*t+ + 2H20 
PbO + H2O + 2e = Pb + 20H 
PbO2 + SO:1-- + 4H* + 2e = PbSO;s + 2H20 
PbHPO,: + H+ + 2e = Pb(Hg) + HPOs- 
PbSO4 + 2e = Pb(Hg) + SOs" - 
Pd(4f HC1Os) 
Pd(if HCl) 
~ = Pu(IV)(1f HCl) 
Pu(VI) +e = Pu(V)(1f HC1Os) 
Pu(V) +e = Pu(IV)(0.5f HCl) 
Pu(IV) + e = Pu(III)(1f HC1Os) 
Quinhydrone electrode: H*, a = 1 


Rbt+ + e = Rb 
ReO.s- + 8H* + 7e = Re + 4H20 
ReO.- + 2H+ ts e = ReOs(c) + 2H20 
RuOa(c) + e = RuOs— 

uOg~ + e = RuOs— 
Ru(IV) + e = Ru(IID (2f HCl) 
Ru(1V) + e = Ru(III) (0.1f HC1O,) 
Ru(III) +e = ee lf HC1O4) 
Ru(IIT) +e = Ru(IT) -6f HCl) 
SiOs-~ + 2e = 2820s- 
SO." + H:O 2 = = SO;-- + 20H- 


SbO* + 2H* + 3e = Sb + 2H:0 
Sb(V) + 2e = Sb(IT1) (3.5 HCD 
HeSeO; + 4H+ + 4e = Se + 3H2O 


Snt+ + 2e = Sn 

Sn(IV) + 2e = Sn(II)(0.1f HCl) 
Sn(IV) + 2e = Sn(II)(1f HC) 
Srt+ + 2e = Sr 


e0K9) + 2H:20 
oer 412.0 


Te(LV) + 4e = Tel, 5f HCl 
Te + 2H:20 


Ti(OH)t++ + Ht +e = Tittt+ + HO 
Titt+ + 26 = Tit 

TICII) ae 2e = TI(I) (if HCl) 

Tl es +e= Tl 

Ti+ +e = Ti(Hg) 

TlBr + e = Tl(Hg) + Br- 

TICIl + e = Tl(Hg) + Cl- 

Till +e = _ 


ome 
a 
a 
+ 


U(IV) + e = U(IIT)(1f HClO.) 

UOst* + 4H+ + 2e = Ut++t+ + 2H20 
U(V) + e = U(IV)(1f HCl) 

V(OH)«* + 2H+ + e = VOt*t + 3H20 
V(V) +e = V(IV) vat NaOH) 

VOt+ + 2H+ + 6 = Vtt+ + B20 


= Z 
Ws 
. ZnS8O4:7H2O + 2e = Zn(Hg) + SOs-~(in sat’d 


Potential, 


DISSOCIATION CONSTANTS OF ORGANIC BASES IN AQUEOUS SOLUTION 






































Temp. Temp. 
No. Compound °C Step pKa Ka No. Compound 4 Step pKa Ka 
/ al |Acetamide............| 25 0.63 | 2.34 x 1071 b15 | Brucine............., 25 1 | 8.28 | 5.24 x 107 
a2) wAexadinge: » gees ts a ek 20 5.58 2.63 X 10-8 b16 | Butane, 1-amino- 
a3 | a-Alanine 25 2.345 4.52 X 1073 BrIMGEN YL Peta sine vine 25 10.60 2.51 K 107" 
a4 | Alanine, glycyl-....... 25 3.158 7.03 X 1074 b17 | Butane, 2-amino- 
a5 | Alanine, methoxy- S-MevH yl tie: pss 19 10.85 1.41 X10 
(Dit) BEES ence 25 2.037 9.18 X 10-3 b18 | Butane, 1,4-diamino 
a6 | Alanine, phenyl....... 25 2 9.18 6.61 XK 10710 (Putrescine), ....... 10 1 11.15 7.08 XK 10712 
a7 | Allothreonine......... 25 1 2.108 7.80 X 1073 10 2 9.71 1.95 * 10710 
Allothreonine......... 25 2 9.096 8.02 X 10710 b19 | n-Butylamine......... 20 10.77 1.69 K 107 
a8 |n-Amylamine......... 25 10.63 2.384 * 107 b20 | t-Butylamine......... 18 10.83 1.48 K 10-1 
AOE [PAnilines <t..ae ete tet, 25 4.63 2.34 * 1075 b21 | Butyrie acid, 4-amino. . 25 1 4.0312 | 9.31 &K 10-5 
alO | Aniline, n-allyl........ 25 4.17 GavG <x LORS 25 2 10.5557 | 2.78 K 10-1! 
all | Aniline, 4- b22 | n-Butyric acid, 
(p-aminobenzoyl).. . 25 1 2.932 1.17 X 1073 glycyl-2-amino...... 25 1 3.1546 | 7.01 XK 104 
al2 | Aniline, 4-benzyl...... 25 2.17 6.76 X 1073 
al3 | Aniline, 2-bromo...... 25 2:58 2.95 < 1078 cl | Cacodylic acid........ 265 1 1.57 2.69 X 10-2 
al4 | Aniline, 3-bromo...... 25 3.58 2.63 X 1074 2 6.27 5.387 X 107 
ald Aan 4-bromo...... 25 3.86 1.38 X 104 e2 | B-Chlortriethyl- Be aici Ee Oe 
al6 niline, 4~-bromo- ammonium......... ; é a 
N,N-dimethyl...... 25 4,232 5.86 X 1075 €oi |\Cinnolmne's yeah en: 20 2.37 4.27 KX 1073 
al7 | Aniline, o-chloro...... 25 2.65 2.24 X 1073 C4) (Codeine nano teas 25 8.21 6.15 K 107° 
al8 | Aniline, m-chloro...... 25 3.46 3.47 * 1074 c5 | Cyclohexaneamine, 
al9 | Aniline, p-chloro...... 25 4.15 7.08 XK 1075 PAW AAG re eos Soe 25 11.23 5.89 K 10-2 
a20 | Aniline, 3-chloro- c6 | Cyclohexylamine...... 24 10.66 2.19 X 10711 
N,N-dimethyl...... 20 3.837 1.46 X 1074 Gia Cystine me nom ane tn 30 4 aoe a . 3 
a21 | Aniline, 4-chloro- 30 : : 
N,N-dimethyl...... 20 4.395 4.03 X 1075 
a22 | Aniline, 3,5-dibromo... 25 2.34 4.57 X 1073 dl | n-Decylamine......... 25 10.64 2.29 K 10-11 
a23 | Aniline, 2,4-dichloro...| 22 2.05 8.91 X 1073 d2 | Diethylamine......... 40 10.489 | 3.24 X 10-1 
a24 | Aniline, N,N-diethyl...| 22 6.61 2.46 X 1077 d3 | Diisobutylamine...... 21 10.91 1.23 X 10-0 
eat — N.N-dimethyl. 25 5.15 7.08 X 10% oe Diisopropylamine ae es 28.5 yas gue S og 
a Aniline, N,N- 5 imethylamine....... 25 . : 5 
dimethyl-3-nitro.. .. 25 2.626 | 2.37 X 1073 d6 el ipheny laine alesse 25 0.79 1.62 X 1071 
a27 | Aniline, N-ethyl...... 24 5.12 7.59 X 10-6 a7 | n-Dodecaneamine 
a28 | Aniline, 2-fluoro....... 25 3.20 6.31 X 1074 (Laurylamine)...... 25 10.63 2.35 X 10-1 
a29 sree 3-fluoro....... =. au nee . sO 
30 | Aniline, 4-fluoro....... 2 4. : iz as : : d -11 
a31 | Aniline, 2iodo........ 25 2:60. | 2.51 X 1072 Smeets wan ae 10 "9.958 | 1:10 10-1 
a32 | Aniline, N-methyl... 25 4.848 | 1.41 X 10-5 elim ieee : 
a33 | Aniline, 4-methylthio. : 25 4.35 4.46 X 1075 3-methox: 10 9.89 1.29 X 10-10 
a34 | Aniline, 3-nitro....... 25 2.466 | 3.42 X 1073 ulGihneke eae 
a35 | Aniline, 4-nitro.. ....| 25 = cv see bey les 1,2-bismethylamino..| 25 1 | 10.40 | 3.98 x 10-1 
a36 | Aniline, 2-sulfonic acid 25 2 2.459 | 3.47 X 1073 } es 25 2 8.26 5.50 < 10-9 
a37 | Aniline, 3-sulfonic acid | 25 a PS ae e5 | Ethanol, 2-amino 25 9.50 | 3.16 X 10-1 
a38 | Aniline, 4-sulfonic acid | 25 2 fi eBaeat Bears Use e6 |Ethylamine.........//] 20 10.807 | 1.56 X 10-1 
238 |o-Aniilpes so nnc 7 $8 [S582 || or fiibtenodanines 2203] 72 | a [AOE | 18 Sid 
a4] |p-Anisidine...........| 25 5.34 _ | 4.57 X 10-8 | ye a= 9B 
wi) A de eos altace alae toes gi |I-Glutamic acid....... 25 | 1 | 243° | 7.41 x 10-3 
a43 | Asparagine........... 20 1 | 2.213 | 6.12 X 10-3 PS ae = oP dai ao (ie cetle 
20 2 8.85 1.41 X 10-9 e2 | Glutamic acid, - 
a44 | Asparagine, glycyl..... = Fe srs geael are oe a-monoethyl........ 23 > li Basemebepee ieee 
; ‘ ; : -3 e3 | /-Glutamine.......... — 9.28 5.25 XK 10710 
a45 | Di-Aspartic acid... ... ie ef | I-Glutathione......... 25 | 2 | 3.59 | 2/57 X 10-4 
MAB hAzetidine r eds Glycine sas aaein toe 25 1 2.3503 | 4.46 X ae 
(Trimethylimidine)..| 25 11.29 | 5.12 x 10-2 ee. 2 2h eongeteg ei 
a47'| Aziridine............. 25 8.01 9.77 X 10-8 x chars rhe ere wees Agee Bie ee 
mae : 1. 10-3 e8 | Glycine, glycyl........| 25 3.1397 | 7.25 X 10-4 
please ocneer | goon ae ed | Glycine, ayeylalyeyi...| 25 | 2 | 8:35" | 5.98 x 10~ 
(8-Phenylamine)....|* 25 9.84 | 1.45 x 10-10 10 | Clyei 25 1 | 3.25 | 5.62 X 10-4 
B ; e ycine, leucyl........ . . 
ee Ca hyeaina. 25 3.226 5.94 XK 104 i 25 2 8.28 5.25 X 10° 
b4 | Benzidine............ 30 1 | 4.66 | 2.19 X 10-5 ell pee Rp tee 3 1 | 2.21 | 6.16 x 10-3 
30 2 3.57 2.69 X10 | | |  (sarcosine)......... : : = 
b5 | Benzimidazole........ 25 5u5a2 2.94 X 1076 Glyci ze A Per Se ones 
b6 | Benzimidazole, 3-ethyi. 25 6.18 6.61 X 1077 g12 ycine, phenyl....... Za : yes aaa 10-5 
gi: eae ES eas 25 6.19 | 6.46 X 1077 g13 | Glycine, N,n-propyl... a6 2 are ee fee . eh 
bs aes de rae x 25 1 5.23 5.89 & 1078 gl4 | Glycine, tetraglycyl... 20 1 3.10 7.94 X an 
25 2 | 1Obie|t-1-23 5< 10-2 20 CAE Deke era leak te gp hs 
Houlibencoracid eo-anino g15 | Glycylserine.......... 25 1 2.9808 rie x ies 
(Anthranilic acid)... oe 3 aoe bier os ne 25 2 8.38 4.17 X 
b10 |Benzoic acid, 4-amino.. 25 1 2.501 3.15 x 10-3 hl Hexadecaneamine..... 25 10.63 2.35 X i 
e 25 2 4.874 1.33 & 1075 h2 | Heptane, l-amino..... 25 10.66 2.19 X 107 
bl1 | Benzylamine......... 25 9.33 4.67 X 10710 a abies g 2-amino..... 19 10.88 1.58 K 107 
; , 10-2 eptane, 
bi2 | Betaine, . 2... eugene 0 1.83 1.48 X as oy cer ie 17 10.99 1.02 X 10-1 
b13 | Biphenyl, 2-amino..... 22 3.82 1.51 X 10 y : 1 2°46 % 10-11 
b14 | Bornylamine(trans-)... 25 10.17 6.76 X 10-1 h5 | Hexadecaneamine..... 25 10.6 46 X 
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DISSOCIATION CONSTANTS OF ORGANIC BASES IN AQUEOUS SOLUTION (Continued) 




















Temp. ee 
No. Compound °c Step pKa Ka Compound 
h6 | Hexamethylene- Piperazine 1.48 
Canine enere 0 1 |111.857 | 1.39 x 10-2 { } 2.76 
0 2 0.762 | 1.73 X 10-4 Piperazine, 2,5- 
h7 | Hexanoic acid, 6-amino. 25 1 4.373 4.23 X 1075 dimethyl(trans-).... 2.19 
25 2 | 10.804 | 1.57 X 10-1 ae 6.31 
h8 | n-Hexylamine.........] 25 10.56 2.75 X 10-1 Piperidine 7.53 
h9 | di-Histidine..........| 25 1 1.80 | 1.58 X 1072 Piperidine, 3-acetyl.. . 6.61 
25 2 6.04 L291 0ms Piperidine, 1-n-butyl. . 3.39 
25 3 9.33 4.67 *K 10710 Piperidine, 
h10 | Histidine, B-alanyl 1,2-dimethyl 6.03 
(Carnosine).........] 20 1 2.73 1.86 X 1073 Piperidine, 1-ethyl.. . . 3.55 
20 2 6.87 1.35 X 107 Piperidine, 1-methyl... ee 
20 3 9.73 1.48 X 10710 pee Bae 8.51 
it Pimeiazolt to. he. 25 6.953 | 1.11 x 1077 Peden Bae. 
i2 | Imidazol, 2,4-dimethyl.| 25 8.359 | 5.50 X 10° trimethyl........... 9.12 
i3 | Imidazol, 1-methyl Proline fe la 
alt ARCO EBS) Baer 25 6.95 Zoe 1058 2.29 
i ndane, l-amino i d 1.52 
«5 | paddziHyarindamine 22.5 9.21 | 6.17 X 10-0 pS err ee 2.18 
i sobutyric acid, ne, 1-amino- 
Patino HOA tI ots. 25 1 | 2.357 | 4.30 x 10-3 SEE 7.08 
25 2 | 10.205 | 6.23 X 10-1 Pvepane, i oukaienees 1.52 
i6 |Usoleucine....).......: 25 1 218 4.81 X 1073 be 2.46 
25 2 9.75 1.74 X 10-0 -diami 1.15 
i7 | Isoquinoline (Leucoline)| 20 5.42 | 3.80 X 10-8 Propane, Serdianing 9.33 
i8 | Isoquinoline, l-amino. . 20 7.59 2.57 X 1078 Propane 
i9 | Isoquinoline, 1: 2)3-triamino 2.57 
WehYy.ArOxKVare bres 20 1 5.68 2.09 X 10-8 a bA2 
20 2 8.90 1.26 X 107° Propanoic acid, 3- 2.81 
It! |ZAeneine. bch... 25 1 | 2.328 | 4.70 x 10 siege thst ck? 5.78 
25 2 9.744 1.80 XK 10710 ¥ 1.96 
12 |*Leucine, glyeyl........ 25 3.18 | 6.61 X 10-4 AU ge 8.91 
m1 | Methionine........... 25 1 2.22 | 6.02 x 10-3 eine ee 2.57 
2 | Methylami 23 | 7 | uocos7 | 270 10-0 a 
m ethylamine......... 25 6 : x 1071 idi -amino-4- 
m3 |Morphine............ 25 8.21. | 6.16 x 10-2 Spo yet 5.37 
m4 | Morpholine........... 25 8.33 4.67 X 10 1.10 
Pteridine, 6-chloro 2.09 
nl | Naphthalene, 1-amino- aE Ree = 
6-hydroxy.......... 25 3.97 | 1.07 x 10-4 she thtvee ad 8.32 
n2 | Naphthalene, 3.89 
dimethylamino...... 25 4.566 | 2.72 X 105 Purine 5.01 
n3 |a-Naphthylamine..... 25 3.92 1:20 * 104 1.10 
n4 | 6-Naphthylamine..... 25 4.16 6.92 XK 107% Purine, 6-amino 
n5 | a-Naphthylamine, (Adenine) 7.59 
M=IMOLUY | ena eee 27 3.67 2.13 X 104 1.48 
ae ge ey earanel ae). 25 190 9.77 X Ws Purine 
n ICOtInO Me pei oe ere 25 1 : 9.55 X 1079 ee Fs : ’ 1.00 
: pet y4 2 3.13 7.59 5 10-4 2-dimethylamino... . ‘ oes 
n8 | n-Nonylamine........ 25 10.64 2.29 X 107" . oa z 2. 2.75 
n9 | Norleucine........... 25 2.335 | 4.62 X 10-3 ae irl iin Spe 8: 9.49 
Pyrazine 0. 2.24 
ol | Octadecaneamine...... 25 10.60 | 2.51 X10" Pyrazine, 2-methyl... . Ne “ee 
02 | Octylamine........... 25 10.65 | 2.24 X 10-0 Pyrazine, methylamino. = eid 
03 | Ornithine 25 1 | 1.705 | 1.07 X 10-2 Pyridazine «. .. +. : = 
25 2 | 8.690 | 2.04 X 107 Pyrimidine, 2-amino. . . = = 
Pyrimidine, 2-amino-4, 
6-dimethyl 4. 1.51 
PL | Papayerinesn sees s 25 6.40 3.98 K 107 Pyrimidine, 2-amino- 
p2 | Pentane, 3-amino..... 17 10.59 2.04 <1 OR 0. 4.46 
p3 | Pentane, 3-amino- 25 5.5 5.62 
BAMOCD VES, Sic. ys:0 itsi0 16 11.01 9.77 KX 10-2 Pyridine, 2-aldoxime... y 3.5 2.57 
p4 | n-Pentadecylamine... . 25 10.61 BAG< TORU 5 10. 6.61 
pd | Pentanoic acid, Pyridine, 2-amino 2 6.8: 1.51 
5-amino(Valeric Pyridine, 4-amino 25 E 7.69 
AOI) ei oie Me as teatess 25 i 4.270 587 XK 1055 Pyridine, 2-benzyl 25 7.41 
25 2 10.766 L771 xX 107 Pyridine, 3-bromo..... 25 1.45 
poi WPerimidineSs.cn. see. 20 6.35 4.47 * 107 Pyridine, 3-chloro 25 1.45 
p7 | Phenanthridine....... 20 5.58 2.63 X 10-6 Pyridine, 2,5-diamino. . 20 ‘ 
p8 | 1,10-Phenanthroline.. . 25 4.84 1.44 &K 1075 Pyridine, 2,3-dimethyl 
p9 | o-Phenetidine (2,3-Lutidine) 
(2-Ethoxyaniline).. . 28 4.43 3.72 X 1075 Pyridine, 2,4-dimethyl 
p10 | m-Phenetidine (2,4-Lutidine) 
(3-Ethoxyaniline)... 25 4.18 6.60 X 107% Pyridine, 3,5-dimethyl 
pll | p-Phenetidine (3,5-Lutidine) 
(4-Ethoxyaniline)... 28 5.20 6.81 X 10% Pyridine, 2-ethyl 
P12) Na-PicOline sFieinti seinen 0g 20 5.97 1.07 XK 1078 Pyridine, 2-formyl 
pl3 | B-Picoline............ 20 5.68 2.09 X 1078 Pyridine, 2-hydroxy 
DL4 0 liy-PiColines:n to ses ces 20 6.02 9.55 <X 1077 (2-Pyridol) 
PLbs|\Pilocarpine canceen «>= 30 6.87 135 X 1077 
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DISSOCIATION CONSTANTS OF ORGANIC BASES IN AQUEOUS SOLUTION (Continued) 
Temp. Temp. | Ste 
No. Compound °C Step pKa Ka No Compound ‘g f pKa Ka 
p64 | Pyridine, 4-hydroxy... 3 a 3.20 6.31 X 1074 ql5 | Quinoxaline 
y 2 i Pl 7.59 X 10712- (Quinazine)........ 20 0.56 oy zx 
p65 | Pyridine, methoxy... . 25 6.47 3.30 X 1077 3 Ledge 
p66 | Pyridine, sl | Serine (2-amino- 
4-methylamino...... 20 9.65 2.24 & 10710 8-hydroxypropanoic 
p67 | Pyridine, | ENG GD Rea esas Brera 25 1 2.186 5.49 X 1073 
2,4,6-trimethyl...... 25 7.43 3.72 X 1078 25 2 9.208 6.19 K 10710 
HOS: "Pytnolidines. S..06.5.6 0% 25 11.27 5.387 10712 s2 | Strychnine....,...... 25 8.26 49 XK 1079 
p69 | Pyrrolidine, 
1,2-dimethyl........ 26 10.20 6.31 X 10 tl | Taurine 
p70 | Pyrrolidine, n-methyl. . 25 10.32 4.79 X10" (2-Aminoethane 
: sulfonic acid)....... 25 2 9.0614 | 8.69 K 10710 
ql | Quinazoline.......... 20 3.43 3.72 X 1074 t2 | Tetradecaneamine 
q2 | Quinazoline, 5-hydroxy. 20 1 3.62 2.40 X 10-4 (Myristilamine)..... 25 10.62 2.40 X 107 
20 2 7.41 3.89 X 10-8 03) 4| CBIR ZOlausen me ince curduns 20 2.44 3.63 X 1073 
Co QUININE wake wri As a east iin 25 1 8.52 3.02 X 10 t4 | Thiazole, 2-amino..... 20 5.36 4.36 X 1075 
25 2 4.13 7.41 X 1075 C54), Chneoninert. nem ous) cls 25 1 2.088 8.16 K 1073 
4 | Quinoline 6.5.2.3 wees 20 4.90 1.25 X 1075 25 2 9.10 7.94 X 10710 
q5 | Quinoline, 3-amino... . 20 4.91 1.23 X 1075 £6) |lO= DOWIE We tee ssce ss oe 25 4.44 3.63 XK 1075 
q6 | Quinoline, 3-bromo.... 25 2.69 2.04 XK 1073 t7 | m-Toluidine.......... 25 4.73 1.86 X 1075 
q7 | Quinoline, 8-carboxy. . . 25 1.82 1,51 X 1072 +8 | p-Doluidines. oc ..0 . 0. 25 5.08 8.32 XK 1076 
q8 | Quinoline, 3-hydroxy t9 | 1,3,5-Triazine, 
(3-Quinolinol) ...... 20 1 4.28 5.25 X 1075 2,4,6-triamino....... 25 5.00 1.00 K 1075 
20 2 8.08 8.32 107 t10 | Tridecaneamine....... 25 10.63 2.35 X 10711 
q9 | Quinoline, 8-hydroxy tll | Triethylamine........ 18 11.01 9.77 XK 1072 
(8-Quinolinol)...... 20 1 5.017 12h Se 10-8 t12 | Trimethylamine....... 25 9.81 1.55 X& 10710 
25 2 9.812 1.54 * 10710 tl3 )| Tryptophan... i/o... 4. 25 1 2.43 3.72 X 1073 
ql0 | Quinoline, 8-hydroxy- 25 2 9.44 3.63 XK 10710 
LRT Ltn CORE eon aT 25 1 4.112 “138 X 10-5 G4 EV POSING Mes stanuate vt secs 25 2 9.11 7.76 X 10710 
25 2 8.757 1.75 3x. 1058 25 3 10.13 7.41 X10 
qll | Quinoline, 6-methoxy. . 20 5.038 9.33. x 1075 t15 | Tyrosineamide........ 25 7.33 4.68 X 1078 
ql2 | Quinoline, 2-methyl 
(Quinaldine)........ 20 5.83 1.48 X 10-6 OTE Op se toch PTE e 21 0.10 7.94 X 107} 
ql3 | Quinoline, 4-methyl 
(Lepidine).......... 20 5.67 2.14 X 1076 Wid Walines: Bette aaa e oiae 25 1 2.286 5.17 X 1073 
ql4 | Quinoline, 5-methyl... 20 5.20 6.31.X 107% 25 2: 9.719 1.91 K 10710 
DISSOCIATION CONSTANTS OF INORGANIC BASES 





IN AQUEOUS SOLUTIONS 
(Approximately 0.1—0.01 N) 








Compound T°C | Step Ko pKo 
Ammonium hydroxide.............. 25 1.79" X 104 4.75 
MATRENOUS:OX1GGs a0 cadres os eae Eee ee 25 1x04 3.96 
Beryllium hydroxide................ 25 2 5 X10 10.30 
Calcium hydroxide. 4.5.0. seem ces 25 1 3.74 X 1073 2.43 
Caletum hydroxides os i oaceccev-asctaee 30 2 4.0 X 102 1.40 
Deuteroammonium hydroxide....... 25 £1 X10-5 4.96 
by drazime aercie. 5 x detcoe =e otntey stators Maeve 20 1-7) ><a O=8 5.77 
Hydroxylamine)... «6. 0c. «dice ney ale 20 1.07 X 1078 7.97 
ead Hydroxide is waa clierees erate 25 9.6 X 1074 3.02 
Silversey.droxidenniarecstn Sao ee 25 1.1 X 104 3.96 
Zine Hydroxide ta. tamctoee-t eit ean 25 9.6 X 1074 3.02 
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DISSOCIATION CONSTANTS OF ORGANIC ACIDS 
IN AQUEOUS SOLUTIONS 









































Compound T°C | Step K pK Compound T°C | Step K 
IDInIGOtDIC Ras «ei eee eels oe eteterste 25 126) < 105% 
ENC OUO Her tity, ¢ ts ushers isle Oke oucieuelets 25 17 C lO ss 4.75 @ Dinitrophenol (2,4-)............ 15 Pee 10rs 
PAC GLOA CELI Cie erarcvantas teers enitetan dese 18 2.62 X 1074 3.58 J Dinitrophenol (3,6-)............ 15 Tal SOL0ss 
Menylic se oiionis enicseule Beceem 25 5.6 X 1075 4.25 B Diphenylacetic................- 25 1.15 K 10-4 
ANOUK oy cahK spare cere con, te TCE REY Chr 25 2,30. % 1078 4.63 
PAIS IC Bear eRe aol eset Neen reo nai arOA 25 il 3. CLO Se 44D) Mithwl benzoice sa. tis eh cle sulci 25 4.47 X 1075 
LXGhD Ka ap eein ane eens a ornn omnis br 25 2 | 3.87 X 1075 | 4.41 BPthylphenylacetic.............. 25 4.27 X 10-5 
Gm AVANIN ses, cscacs Gee oreo ane ker aan 25 oo OX olOmte 9.87 
FAfantoinunev menses 25 LE LOD Ga ALOe? 8.96 Biluorobenzoic........-..+-+55: 17 122594 105% 
PATONG) Meera iis ence erty cet 25 Arey nk INNS t ELE) lihesgriowan cee whose See oe 20 Li LO 
a-Aminoacetic (glycine).......... 25 1.67 X 107!°| 9.78 BYumaric (trans-)..........2.-0+ 18 il 9.30 X 1074 
o-Aminobenzoic 25 LLO7 XK 1057 6.97 BYumaric (trans-)..........+---- 18 2 3.62 & 1075 
m-Aminobenzoic 25 1.67 X 1075 4.78 BPurancarboxylic............+.-- Ds TIS 10 
p- GS A See eeete sll gD. 1.2 X 1075 2 D2) E Wuroie were hie. ser: cbr 25 6.76 X 1074 
o-Aminobenzosulfonic. . Sea Riirete 25 One oxaloOm 2.48 
m-Aminobenzosulfonic........... 25 1.85 X 10-4 Sid. MECallict Seinen lt tee cece ne 25 3.9 X 1075 
p-Aminobenzosulfonic............ 25 5.81 X 1074 3724) MGlitarawte: oh .cc.c0e tie ve eceee 25 3.98 Se 10=5 
INVES tics Li cuvest clo 6 DO amo ner 25 8.38 2OMO ES || 447M Glntamesseaeasee racer. stese.cin ae 25 1 | 4.58 X 107-5 
o-B-Anisylpropionic.............. 25 DS BOE eaLO ee A On M Glictanig, eee notes nace: wa revaa ee 25 26 Ae389 Scares 
m-B-Anisylpropionic............. 25 2.24 X 1075 A) OS™ Bl Cy ceroliwn tant. ee ode eiels Coke ee 25 TX 105% 
p-B-Anisylpropionic.............- 25 2.04 X 1075 4.69 Glycine A ERR FS. 25 1.67 X 10-10 
ASCOTDIC (05) 2 ei eee se 24 LOREAL SEs a LO! BE Glycol ayers Soave ts sts Sevan a ae oie 25 6 X 10-15 
INSCORDIC NEN etn see Mists ialo coi aern 16 2 LOZ ix 10 St? WANVE TO! Gly colies Se ceats ccts heen akties 25 1.48 X 10-4 
DESASDALENC stests ccssdbiae evonain shane om a4 25 1 1.38% 10-4 3.86 
DESAGDATUC ease chigiice pete chews 25 2 1.51 X 10710 9.82 BHeptanoic........ 25 1.28 * 10-5 
: Hexahydrobenzoic.............. 25 1.26 X 1075 
Barbituric 25 DESL Ome 4 OU" Bitvexanoie: ee aaeeerce oases 25 1531, 10-8 
Benzoie 25 6; AGU ORS | BA 19) BE ippurie: asec ayarme oeaete ee 25 1.57 X 10-4 
Benzosulfonic 25 2 x_107} 0... 7200 Bi iaistidinert beac eens an are es 25 6.7 X 10710 
Bromoacetic 25 2.05 X 1073 2.69 PB} Hydroquinone.............++-- 20 4.5 X 1071 
o-Bromobenzoic 25 1.45 X 1073 2.84 Bo Hydroxybenzoic............. 19 1 1.07 X 1073 
m-Bromobenzoic 25 1.37 x 1p 3.86 Bf o-Hydroxybenzoic............. 18 2 "Naan 
AMA) Onan on on oe Gons Fo ore mac 20 1.54 X 1075 4.81 m-Hydroxybenzoic............ 19 1 Sf KOs 
ASOOBNILV TIC nero easy ine er ta lctavans 18 1.44 xX 10% | 4.84 Bon Hydroxybenzoic............ 19 2 1.2 X 10-10 
‘ s p-HydroxyDenzGiel. cc jens aes « 19 1 3.3 XK 1075 
(Grier halide socenonsomccoactAoar 25 6.4 x 1077 6.19 9 > Hydroxybenzoic............. 19 2 4.8 X 10710 
PCH ee Cir con nmroDe Ged oOOD.COnS 18 1.43 xX 1075 4.83 6-Hydroxybutyric......6...555 25 2 xX 1075 
IROL CRIN ongsanoondsananaonoe 18 oe oe OSs 4.84 8 YWydroxybutyric............. i 25 129 Xe1Q=5 
CMOS OMRT Oran bn anon abo yon ans 25 1.40 x 107% 2.85 Hf 8. Hydroxypropionic............| 25 SLX 103 
(0-CMIOTODENZOLC rn ielel= lee sieieis i) ie 25 1.20 X 1073 2.92 B . Hydroxyquinoline............ fr" 30 Stl xX TOR 
mee crores Rr aGi iat teeta atts 25 ssl yc rer ae * E 
p-CHIOKODENZOIC. «. «og cs a sie eee 25 1.04 X F, 5 See I x0 re. 5 eee 25 . -4 
a-@hlorobutyaic ites: cs nese: R.T. 1.39 X 107% 2.86 oe aie aeia ko ee 5 io 
B-Chlorobuuyntcusmenan sire ecct| culls 8.9 x 1075 4.05 Bf m-Iodobenzoic................. 25 1.6 X 10-4 
7-Chlorobuttymte2 tiie. 22 es ae R.T. 3.0 X 1075 4.52 Bf Ttaconic.. Sereprmarrsare|, ols 1 1.40 10-4 
o-Chlorocinnamice. tee assis ene. le 25 5.89 X 1075 4,23 TM itaconic.. es : tor 9 3.56 X 10-6 
py Chor poluna rite MRE Grd choad - oa x aoa re — Stee aie, 7 ; 
P-ChloroecinNanniyes wists ie see os ae 5 .89 < 107 : Feb. s.eters ee, Bae ae 4 
o-Chlorophenoxyacetic........... 25 | 8-91 X 104 | 3.05 baste. x AR: «ct Soe ee 15 | 70 5 10-2 
m-Chlorophenoxyacetic.......... 25 8.51 X 10-4 SOC Ti cana hasan Oe coo, 25 | 2.95 x 10-11 
Pe oe cnen vecetie. Se ai en BS iy x Ace 3 10 a) oe Wi cad | : 
o-Chlorophenylacetic............ 5 A x rs. 4.07 ; : 9x 9 = 
m-Chlorophenylacetic....-....... 25 Me Gor 108 Waka ee BE | oh Bee an 
p-Chlorophenylacetic............ 25 6.46 X 1075 4.009! Nialic.. 2 ecGees oo ee, Gee 25 1 3.9 X 10-4 
B-(0-Chlorophenyl) propionic..... 25 2.63 X 1074 | 4.58 Malic. ..0...+ee sees sees eens 25 2 17.8 xX 10-8 
B-(m-Chlorophenyl) propionic.... | 25 2.57 X 10°S | 4.59 Hf Malonic.. ARON OES | oT hae Seb 
B-(p-Chlorophenyl) propionic..... 25 2.46 < 10-5 4.61 @ Malonic. ° aos 5) 2.03 & 10-8 
a-Chloropropionic: se) ea. ds cen 25 LATO LOTS 2.83 Bf pi-Mandelic. . ee Leas ¥ 1.4 X 10-4 
@-Chioropropionics 1.8 ea eek 25 1.04 X 1074 SOS Mt \osaconioe skeen ee ul) hoe l 8.22 & 10-4 
(is-CINNAMICS a anime reas oh eiaahen ceD 1.3 X 1074 SRG SV Ae oe lake ; | 95 2 1.78 & 10-5 
names @innaraics sieves a) ce taieelaisi= ete 25 3.65 X 10-5 4.44 @f Mesitylenic.......... Leg ttadkion a 4.8 X 10-5 
GIG, 655 coca. cat ne acme a ee OOD 18 : 8.4 x LQ" 3.08 @ Methyl-o-aminobenzoic. . ea 25 | 4.6 X 10-8 
HOS Oir sa dannnn 90 Baxoapnodon oe 18 1.8 xX 10 4.74 @ \Methyl-m-aminobenzoic......... he D5. 3 x 10-8 
Citron re ecto ois gisie ecresmraieieleve eke 18 3 4.0 X 10 5.40 Methyl-p-aminobenzoic. io 9.2 X 10-8 
O=CVGSON rae eee oe ea 25 6.3 X 107-1 10.20 @ o-Methylcinnamic.... eed 25 3.16 XX 1075 
AO ESON eer ein eos ai Pine aueo, Els 25 9.8 KX 1071) 10.01 m-Methylcinnamic............. | 25 3.63 X 1075 
p-Cresol. . ‘ EN, Fn Id 25 O57 xX AOR 10.17 @ p-Methylcinnamic..............) 25 2.76: XX 107% 
Crotonic (trans- Vee ice center cae 25 2.03 * 10-5 4.69 Mf 6-Methylglutaric............... 25 5.75 X 1075 
MOV BNOACOUICS tae eas oars 25 3.65 XX 1073 2.45 B n-Methylelycine............... )} 18 1.2 & 190 
y-Cyanobutyric 25 3.80 X 1073 2.42 @ Methylmalonic............. 25 SL KOLO 
o-Cyanophenoxyacetic.......... 25 1.05 X 107-8 2.98 @ Methylsuccinic. 25 1 7.4 X 107-5 
m-Cyanophenoxyacetic.......... 25 9.33 X 10-4 3.03 Methylsuccinic. . Ae ee 25 2 2.3 X 1078 
p-Cyanophenoxyacetic. . hvreege 25 MLS) LOM 2.93 § o- Monochlorophenol. . Roker ee ee 25 3.2 X 107% 
WY ANOProplODIO rw ain ay ante. 25 3.6 X 1073 2.44 # m-Monochlorophenol........... 25 1.4 X 1079 
Cyclohexane-1:1-dicarboxylic.... 25 if 3.55 X 1074 3.45 ff p-Monochlorophenol.......... 25 6.6 X 10710 
Cyclohexane-1:1-dicarboxylic.... 25 2 Calo ove at 6.11 
Cyclopropane-1: 1-dicarboxylic. .. 25 1 1 Gi.xK: 1078 1.82 @ Naphthalenesulfonic. ee 25 2.7 < 10" 
Cyclopropane-1: 1-dicarboxylic. . . 25 2 8.72 © 10-8 Waco Mm QINSDHthowo eacenie sean aene 25 2x 104 
DUC VOCE O Ne oo iid eka es co 30 1 7.28 6 10-8 8.14 9 6-Naphthoic.. Seve ate wd aie 25 6.8 X 1075 
pL-Cysteine Pe es FAS WE a gO ae, ae 30 2 4.6 X 10711 10.34 SENG DEORE oR, oleae 25 4.6 X 10710 
Tay stingers erated anaes 25 1 1.4 108 Lr BO: MB Naphthols outed scucinn « cles 25 ok XX LO 
TLOVMAPING Me Hitt eee th Dae 25 2 1.4 X 10710 9.85 M@ Nitrobenzene, 0... 60.sce ecu ey 0 1.05 X 10-4 
ie o-Nitrobenkci0.eck. estccs poses 18 6.95 & 1073 
Deuteroacetic GnvosO) on eee 25 5.5 1076 5.25 Bi m-Nitrobenzoic................ 25 3.4 X 1074 
Wichloroaceticammnn ce one 25 3.32 & 1072 1.48 B p-Nitrobenzoic................- 25 3.935 x 10-4 
Dichloroacetylacetic............. if Ceo LORS 2c Lb BiosNitrophenolici..ccs.cs > eee es 25 6.8 X 1078 
Dichlorophenol (2,3-)............ 25 8,0 « 10-8 7.44 9 m-Nitrophenol................. 25 5.3 X 10-9 
Dihydroxybenzoic re Ee rae 25 Dela oC LORS 2.94 Bi p-Nitrophenol................- 25 C6 1058 
Dihydroxybenzoic (2,5-)......... 25 1.08 X 1078 2.97 ff o-Nitrophenylacetic............. 25 1.00 X 1075 
Dihydroxybenzoic (3,4- 2 Ut ee 25 3.3 X 1075 4.48 Bf m-Nitrophenylacetic............ 25 107 x 10-4 
Dihydroxybenzoic age Ree are 25 Oe xX LORS 4.04 9 p-Nitrophenylacetic............ 25 1a SS O=* 
Dihydroxymalie, . eS eee 25 Da oe LO 1.92 @ o-8-Nitrophenylpropionic........ 25 3.16 & 1075 
Dihydroxytartaric. . Prien 25 1.2 X 1072 1.92 @ p-8-Nitrophenylpropionic........ 25 3.39 X 1075 
Dimethyielycme wey ecna, as cae 25 1.3 X 10710 QU89) Bi Nonanioge nos encn oon nea ee 25 1 09'5<- 1055 
BS IO Cr ins: 25 1 6.83 X 10-4 3.17 B Octanoic 25 1.28 X 10-5 
Dimethyl mallets ete eee 25 2 8.72 < 1077 GOLEM Wail itces Mea ar ge oe Nea 25 1 5.90 < 10-2 
Dimethylmalonic...............+| 2 sO LOSES 215) MIO xa liga sonia eae Rene aL 25 2 | 6.40 X 10-5 
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DISSOCIATION CONSTANTS OF ORGANIC ACIDS 
IN AQUEOUS SOLUTIONS (Continued) 








Compound T°C | Step K pK 

TRON ON ash os, sitses Se eu cua causiislanieanhv aa 20 1,28 K 107% 9. 
Pbenvlacetiow st 7s ee sak Guns 18 5.2 X 1075 4.5 
o-Phenylbenzoic..............0: 25 3.47 X 1074 Sy 
y-Phenylbutyric. ..gecccs sss cee 25 1.74 X 107-5 4. 
a-Phenylpropionic.............. 25 pape im A V4 Bat) 4. 
6-Phenylpropionic. 25 4.25. 1078 4. 
o-Phthalic....... Rs At ee reat 25 1 Lo) LOss Zi 
O=Puthalicwoenin wee iecies cl vik 25 2 3.9 K 10-8 ie 
Ma NVNALO sey siare.ss shoes ¢ ciel ones 25 1 2.9) X 10-4 3. 
MAE COAG Rae ar ccMaeteies, aleeaha sc 18 2 2.5 X 1075 ce 
p-Phthalic 25 1 CATS 0 Woes 3. 
LOA orate inte RG ta OS 16 2 1VSEXTI0 = 4. 
icric. 25 4.2 * 107! 0. 
Pimelic. 25 3.09 X 10-5 4. 
Propionic Sick NR cae 25 1.34 X 1075 4. 
tso-Propy Ibensacs ee Adee ak 25 3.98 K 1075 4. 
2-Pyridinecarboxylic............. 25 oe 108 5. 
3-Pyridinecarboxylic............. 25 LA TOE 4. 
4-Pyridinecarboxylic............. 25 LL as 4. 
Pyrocetecholornis. tence ns 20 1.4 X 10710 9. 
FUINOUDIOscysinp caters enc wists eis. 25 ox LU De 
FRGROFCIN GL YG he s.8 6 Pee bec 25 1.55 K 10719 9. 
Neeonhrins< Cote Ate.c cs samerde «core 18 2 OO Rt i 
IStriatja Cnn, Se Aieoe SR ano cas eee 25 2.99 < 1075 4. 
NERC oe bree ions cies ait eis 25 1 6.89 XK 1075 4. 
SUSCST OTe J oe eon oe a 25 2 2.47 X 10-8 5. 
































Compound T°C | Step 

Sulfaniics ec vara tess vie oad lee 25 
a-Tartaric 25 1 
QrLArtarl Gousha ceca net near 25 2 
Meso< VAILArige acai cress «of inhees 25 1 
meso= Lartarienn wae nhereicu aden ot 25 2 
PERBOhrOMUNe mor a oanethe nea. 18 
PLOYED MCHSlLO Fie cuss onthe nad 25 
Thioacetic. CLEARS EIEIO 25 
Thiophenecarboxylic. . 25 
o-Toluic.. Satin ews Pesan eels 25 
C7 cael We) on, ise cenenie) Oirhaey pe eae 25 

LOL Gro eer Ameena vee er 25 

richloroacetic. : 25 
Trichlorophenol. . is tees epee rate si ares ie 25 
Trihydroxyhenzoic (2, 4, 6- ) i and on 25 
Arimethylacewe.. asc. one ones 18 
Trinitrophenol (2,4,6- eae ae 25 
gy DeOp hance tens veer ae 25 
TVTORE ee 7, 
BiG crecrrs we tacow ety ele Gre ashe terete Oe 12 
M=VBIETIC pe cae ine ar cee 18 
VOO=VIALOMO sce n eae erence nth 25 
Meronal tie: art ahrustin rer ienie 25 
Winvlacetic: hose ade tear 25 
Manthine:k roa auc te cons 40 


DISSOCIATION CONSTANTS OF INORGANIC ACIDS 
IN AQUEOUS SOLUTIONS 
(Approximately 0.1-0.01 N) 









Compound T°C | Step K 

IASAOIIG i, oie Ma T Eee RR sitone eke 18 1 5262.4 1053 
PATSERIC. Perit citar amie Ae oscsdein ae 18 2 1 70)5< 10-7 
ATSONIC 2.0. e- sakes aah Ss ose wea 18 3 3.95 K 10712 
PAT REM IGS. che ig. Kialh pis oil alive 25 6 X& 10-10 

= ESOLIO ny we esstoreere = tet ccone: tear ens aie 20 1 7.3 X 10710 
Se DOLIC sae ee epee ee oo ce 0 2 1.8 & 10733 
DIB OTIC OR eer reine remit ceritate tt OO 3 1.6 X 10-14 
Carbonic 25 1 4.30 xX 10: 
Carbonic 25 2 5.61 X 107" 
Chromic.... 25 1 IFS S10 st 
Chromic 25 2 3.205 10-7 
Germanic cca spies ae gyes a 25 1 2.6 X 10-9 
Gerinantes accor ae hidacteate Grote: 25 9 1.9 X 107-13 
Hydrocyanic.. 25 4.93 * 10710 
MY Grom Orie: con ean she wis te an 25 3.53 * 10-4 
Eydroren Suliiaer: ciere ent ohn om 18 1 9.1 X 1078 
Hydrogen sulfide . 3. i j..caten= 18 2 1 10H 12 
Hiydrogen) peroxide ...0..c40 5 si oc 25 Ooaix, LO ts 
PA PODTOMONS Tee enemies eta ceksae 25 2.06 * 1079 
HY POCHlOFOUS: cacuvens,..- eerie | DS 2.95 X 1075 
His DOIOG OUIBiae netaes: akc leeaeei sour Fee 25 9.3 < 10-11 
POGIC ees och sr terir ds estos ee vt an 25 1,69 * 107! 
INE CLOUB te ba acd peti yels regen iosaec dans eonens 12.5 4.6 X 19-4 
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Compound 


Period iene scuvete Meeks has oR Tes 
G=F HOsPHOTME.:.: hes sea ea ties ere eee 
O=Phosphoricen seas eyo ees 
Os EMOSPNOLIC warstateleieneeinre astern 
PROSPRONOUS ct oc ccis cet eee 
Phosphorons seca terse oe ee 
Pyrophosplionicy sccjj2 seep aes 
Pyrophosplionicumpsmasccm seine 
Pyrophosphoric 
Pyrophosphoric 





Selemic ine aets eda cots POS ee 
Selenigusc. cone olce aw tees kde tas 
Selemiowaren cect tate ene 
EACLE ape U2 sche chats Shad err 
Outs VOSS chan ean elite Meena onto iat 
O=SiCHO Spat tow och pus an essa Gee Perea 
Os SUCNC cer Fi ktoterane ae erent 
GOA VLECN os fob tnd Dhenis oo tie Ses ureaoe eee 
Ces! tlt eRe Oe TRE ects Omi 
Sires Aa o ac. vi Oan te al dena a eterna 
Sirlftrrous tade.ctee wacen owe su-soutaae 
STATUE TOUNG ho ote pret ngs: oS) <i ener aoe catia eine 


Telluriemsecpan vate tootsie exelskeneteuers 
ST el harvey aye cess ae eames ipa /cenaeeaystr ey 
Telli Cus sath csi teder dara al eege 
Me llurOus: icrecile tease iy ie Raveena ors 
Tetraboricwssicncarm aurea ahae 





Tetraborie ts «tecitera tun sae clara 


DISSOCIATION CONSTANTS (K;) OF AQUEOUS 
AMMONIA FROM 0 TO 50°C. 


Temperature °C. 
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K pR 
2.3 < 1052 1.64 
T.92 G 10K ae 
6.23. X 10-8 fined | 
2.2 X 10713 12.67 
1.0 X 10-2 2.00 
2.0 % 10-7 6.59 
1.4 X 1071 0.85 
Bian Mell OR 1.49 
ME OR=S ORG 5.77 
6x 1052 8.22 
LEZ X<elOr?2 1.92 
3.5 X 10-2 2.46 
5 X 10°78 7.31 
2 2 10-18 9.70 
TP xtor!2 12.00 
2 ex 10520 9.66 
22 105! 12.70 
1x 10=12 12.00 
1 X 10712 12.00 
120 <1052 1.92 
1.54 & 1052 1.81 
1.02 X 1077 6.91 
2209 X51 058 7.68 
6.46 K 10712 11.29 
3 X 10-3 2.48 
251058 7.70 
~10-4 ~4.00 
~107° ~9.00 





Values of K» accurate to +0.005; determined by e.m.f. method by: R. G. Bates and G. 
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D. Pinching, J..Am. Chem. Soc., 1950, 72,1393. 


IONIZATION CONSTANT FOR WATER (K.) 


— logis Ky Temperature °C. — logis Kw Temperature °C. 








IONIZATION CONSTANTS OF ACIDS IN WATER AT VARIOUS TEMPERATURES 









Formic Ka > 1104 1.638 1 ue 1. 1 LT; ks 6 1 : 1 1.650 
Acetic Ka +105 1.657 1 1.729 1.745 1.753 1.754 1.750 1.728 1.703 1.670 1.633 
Propionic Ka +105 1.274 1 1.326 1.336 1.338 1.336 1.326 1.310 1.280 1 257 1.229 
n-Butyric Ka +105 1.563 1 1.576 1.569 1.542 1.515 1.484 1.439 1.395 1.347 1.302 
Chloracetic Ka - 103 1ebQ80 Ae eee Gis LASS 5 ico he cal eeeneeetons DOV OU Nestea eee 1.230) i Soe Rae 
Lactic Ka, +104 We2S TT srcheorscovecdl wearer nts at lace valence nee | ean ewes RUE S 3) | amedoe Me csactior | soriser || coats 1.271 
Glycollie Ka +104 Ae oe Saaen (ae ePeeeeoe (he, con Ame rec! Mate poe ee ee ly sc cl accion Ue foe | ene eee ins ete ree eeeene les ere ne 1.415 
Oxalic Koa + 105 5.91 5. 5.70 em he 5.40 5.18 4.92 4.67 4.41 4.09 3.83 
Malonic Kea * 106 2.140 2. 2.152 2.124 2.076 2.014 1.948 1.863 1,768 1.670 1.575 
Phosphoric Ka + 103 BOGS oe cca cicssayallll arene asasleesisli ast surge ous aoe faebteeepty fe) Cn |e lignes SC tee Ween (Pele, e ee 5.495 
Phosphoric Kea + 108 4.85 5.24 5.57 5.89 6.12 6.34 6.46 6.53 6,58 6.59 6.55 
Boric ERR LOMO cccvieisrane 3.63 4.17 4.72 5.26 5.79 6.34 6.86 L233: » | DAS eae 8.32 
Carbonic Ki, ° 107 2.64 3.04 3.44 3.81 4.16 4.45 4.71 4.90 5.04 5.13 5.19 
Phenol-sulfonic Koza - 101° 4.45 5.20 6.03 6.92 7.85 8.85 9.89 10.94 12.00 13.09 14.16 
Glycine Vanek Fa] rc neean, 3.82 3.99 4.17 4.32 4.46 4.57 4.66 4.73 4.77 4.79 
Citric Kae 10s 6.03 6.31 6.69 6.92 fer 5 7.45 7.66 7.78 7.96 7.99 8.04 
Koa * 105 1.45 1.54 1.60 1.65 1.70 phe? c3 1.76 ye 4 1.78 1.76 1.75 
Ks, * 107 4.05 4.11 4.14 4.13 4.09 4.02 3.99 3.78 3.69 3.45 3.28 





























Reproducibility between various workers is about + (0.01 — 0.02).105. 
All values are on the m-scale. 


COMPOSITION OF SOME INORGANIC ACIDS AND BASES 


The following acids and bases are frequently supplied as concentrated aqueous solutions. This table 
presents certain data concerning these solutions. 








a Molarity ae Weight percent 

weight gravity 
Acetic acid 60.05 17.5 105: >| 99-100 CH;,COOH 
Ammonium hydroxide 35:05 G54 0.90 2830 NH,OH 
Hydriodiec acid 127.91 Ono) 15 47-47 .5 HI 
Hydrobromie acid 80.93 9.0 nas 47-49 HBr 
Hydrochloric acid 36.46 RUA ie | GENRES: 36.5-388 HCl 
Hydrofluoric acid 20.01 28.9 i ap 48-51 HF 
Phosphoric acid 98 00 14.7 7 85 H;PO, 
Sulfuric acid 98.08 18.0 1.84 | 95-98  H.SO, 




















IONIZATION CONSTANTS FOR DEUTERIUM 
OXIDE FROM 10 TO 50°C. 


From NBS Technical Note 400 


The subscript m indicates values on the molal scale, whereas the 
subscript c indicates values on the molar scale. 








$ °C pKin pKeo 
10 15.526 15.4389 
20 15.136 15.049 
25 14.955 14.869 
30 14.784 14.699 
40 14.468 14.385 
50 14.182 14.103 
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EQUIVALENT CONDUCTANCES OF 


ELECTROLYTES IN AQUEOUS 
SOLUTIONS AT 25°C 


SOME 




































































































































































Concentration in gram equivalents per 1000 cm3 Concentration in gram equivalents per 1000 em* 
Compound : Compound : 
infinite | 9.9005 | 0.001 | 0.005 | 0.01 | 002 | 0.05 | 01 snfinite | 0.0005 | 0.001 | 0.005 | 0.01 | 0.02 | 0.05 | 0.1 
AgNOs 133.36 | 131.86 | 180.51 | 127.20 | 124.76 | 121.41 | 115.24 | 109.14 |] LaCls 145.8 139.6 137.0 127.5 121.8 115.3 106.2 99.1 
BaCle 139.98 | 185.96 | 134.84 | 128.02 | 123.94 | 119.09 | 111.48 | 105.19 |] LiCl 115.03 | 113.15 | 112.40 | 109.40 | 107.40 | 104.65 | 100.11 95,86 
CaCle 135.84 | 131.93 | 130.36 | 124.25 | 120.36 | 115.65 | 108.47 | 102.4 LiClO, 105.98 | 104.18 | 103.44 | 100.57 98.61 96.18 92.20 88.56 
Ca(OH): 257.9 232.9 225.9 213.9 MgClo 129.40 | 125.61 | 124.11 | 118.31 | 114.55 | 110.04 | 103.08 97.10 
uSOs 133.6 121.6 115.26 94.07 83.12 72.20 59.05 50.58 || NHaCl 149.7 146.8 143.5 141.28 | 138.33 | 133.29 | 128.75 
HCl 426.16 | 422.74 | 421.36 | 415.80 | 412.00 | 407.24 | 399.09 | 391.32 || NaCl 126.45 | 124.50 | 123.74 | 120.65 | 118.51 | 115.51 | 111.06 | 106.74 
KBr 151.9 146.09 | 143.43 | 140.48 | 135.68 | 131.39 |} NaClO, 117.48 | 115.64 | 114.87 | 111.75 | 109.59 | 106.96 | 102.40 98.43 
KCl 149.86 | 147.81 | 146.95 | 143.385 | 141.27 | 138.34 | 133.37 | 128.96 || Nal 126.94 | 125.86 | 124.25 | 121.25 | 119.24 | 116.70 | 112.79 | 108.78 
KCI10q 140.04 | 138.76 | 137.87 | 184.16 | 131.46 | 127.92 | 121.62 | 115.20 || NaOOCCHs 91.0 89.2 88.5 85.72 83.76 81,24 76.92 72.80 
KsFe(CN)6 174.5 166.4 163.1 150.7 NaOOC(C2Hs| 85.9 83.5 80.9 79.1 76.6 
KaFe(CN)s 184.5 167.24 | 146.09 | 134.83 | 122.82 | 107.70 97.87 || NaOOCC3H7| 82.70 81.04 80.31 77.58 75.76 73.39 69.32 65.27 
KHCOs3 118.0 116.10 | 115.84 | 112.24 | 110.08 | 107.22 NaOH 247.8 245.6 244.7 240.8 238.0 
KI 150.38 144.387 | 142.18 | 139.45 | 184.97 | 131.11 || Na2SO4 129.9 125.74 | 124.15 | 117.15 | 112.44 | 106.78 97.75 89.98 
KIO; 127.92 | 125.80 | 124.94 | 121.24 | 118.51 | 114.14 | 106.72 98.12 || SrCle 135.80 | 131.90 | 130.33 | 124.24 | 120.24 | 115.54 | 108.25 | 102.19 
KNOs; 144,96 | 142.77 | 141.84 | 138.48 | 182.82 | 132.41 | 126.31 | 120.40 || ZnSOq 132.8 121.4 114.53 95.49 84.91 74,24 61.20 52.64 
KReQg 128.20 | 126.03 | 125.12 | 121.381 | 118.49 | 114.49 | 106.40 97.40 
THE EQUIVALENT CONDUCTANCE OF THE 
SEPARATE IONS 
(From Smithsonian Physical Tables) 
Ton 0° 1g° | 25° | 50° | 75%, (-t00° | 128° | 156° Ion 0° 18° | 26%] 50% || Thea) 100? | tzs® J eieae 
ae tk sa 40.4 64.6 74.5 115 159 206 263 317 
NES ee Se 26. 43.5 50.9 82 116 155 203 249 SOM ct een ke 41, 68. 79. 125 177 234 303 370 
INES. Adee 5 40.2 64.5 74.5 115 159 207 264 319 
NS Crees cute 6-1 32.9 54.3 63.5 101 143 188 245 299 COON carcass 39. 63. 73. 115 163 213 27 336 
ee ee eee 33. 55. 65. 104 149 200 262 322 
NO en smenias 30. 51. 60. 98 142 191 252 312 4CeH507.....55; 36. 60. 70. 113 161 214 
SSE ORE. «3.6 35. 61. 72. 119 173 235 312 388 || iFe(CN)s...... 58. 95. 111, 173 244 321 
Oh one Bee Rea 41.1 65.5 75.5 116 160 207 264 SIS || Hi eeatoktescrard 240. 314. 350. 465 565 644 722 777 
NOSE hie. 8 40.4 61.7 70.6 104 140 178 222 263% |OHiee jteates ccs 105. 172. 192. 284 360 439 525 592 
C2H302 20.3 34.6 40.8 67 96 130 171 211 
ACTIVITY COEFFICIENTS OF ACIDS, BASES AND SALTS 
The following coefficients are valid only at 25°C. The concentrations are expressed as molalities. 
Name 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 Name 0.1 0.2 0.3 0.4 | 0.5 | 0.6 | 0.7 0.8 0.9 1.0 
KOH 0.798 |0.760 |0.742 |0.734 |0.732 |0.733 |0.736 |0.742 |0.749 |0.756 
AgNOs 0.734 |0.657 |0.606 |0.567 |0.536 |0.509 |0.485 |0.464 |0.446 |0.429 || LiBr 0.796 |0.766 |0.756 |0.752 |0.753 |0.758 |0.767 |0.777 |0.789 |0.803 
AICls (0.337) |0.305 |0.302 |0.313 |0.331 |0.356 |0.388 |0.429 |0.479 |0.539 || LiCl 0.790 |0.757 |0.744 |0.740 |0.739 |0.743 |0.748 |0.755 |0.764 |0.774 
Alo(SOa)3 (0.0350) |0.0225|0,.0176|0.0153)0.0143|0.0140|0.0142|0.0149|0.0159) 0.0175} LiClO4 0.812 |0.794 |0.792 |0.798 |0.808 |0.820 |0.834 |0.852 |0.869 |0.887 
'dSO4 (0.150) |0.102 |0.082 |0.069 |0.061 |0.055 |0.050 |0.046 |0.043 |0.041 |} Lil 0.815 |0.802 |0.804 |0.813 |0.824 |0.838 |0.852 |0.870 |0.888 |0.910 
CrCls (0.331) |0.298 |0.294 |0.300 |0.314 |0.335 |0.362 |0.397 |0.436 |0.481 
LiNOs 0.788 |0.752 |0.736 |0.728 |0.726 |0.727 |0.729 |0.733 |0.737 |0.743 
Cr(NOs)3 (0.319) |0.285 |0.279 |0.281 |0.291 |0.304 |0.322 |0.344 |0.371 10.401 |] LiOAc 0.784 |0.742 |0.721 |0.709 |0.700 |0.691 |0.689 |0.688 |0.688 |0.689 
Cre(SOx)3 (0.0458) | 0.0300] 0.0238 |0.0207| 0.0190|0.0182)0.0181|0.0185)0.0194|0.0208]) MgSO (0.150) |0.108 |0.088 |0.076 |0.068 |0.062 |0.057 |0.054 |0.051 |0.049 
CsBr 0.754 |0.694 |0.654 |0.626 |0.603 |0.586 |0.571 |0.558 |0.547 |0.538 || MnSO« (0.150) |0.106 |0.085 |0.073 |0.064 {0.058 |0.053 |0.049 |0.046 |0.044 
CsCl 0.756 |0.694 |0.656 |0.628 |0.606 |0.589 |0.575 |0.563 |0.553 |0.544 || NaBr 0.782 0.741 |0.719 |0.704 |0.697 |0.692 |0.689 |0.687 |0.687 |0.687 
CsI 0.754 |0.692 |0.651 |0.621 |0.599 |0.581 |0.567 |0.554 |0.543 |0.533 
NaCl 0.778 |0.735 |0.710 |0.698 |0.681 |0.673 |0.667 |0.662 |0.659 |0.657 
CsNOs 0.733 |0.655 |0.602 |0.561 |0.528 |0.501 |0.478 |0.458 |0.439 |0.422 || NaClOs 0.775 |0.729 |0.701 |0.683 |0.668 |0.656 |0.648 |0.641 |0.635 |0.629 
CsOAc 0.799 |0.771 |0.761 |0.759 |0.762 |0.768 |0.776 |0.783 |0.792 |0.802 || NaCNS 0.787 |0.750 |0.731 |0.720 |0.715 |0.712 |0.710 |0.710 |0.711 |0.712 
CuSO, (0.150) |0.104 |0.083 |0.071 |0.062 |0.056 |0.052 |0.048 |0.045 |0.043 |) NaF 0.765 |0.710 |0.676 |0.651 |0.632 |0.616 |0.603 |0.592 |0.582 |0.573 
HBr 0.805 |0.782 |0.777 |0.781 |0.789 |0.801 |0.815 |0.832 |0.850 |0.871 || NaH2POs 0.744 |0.675 |0.629 |0.593 |0.563 |0.539 |0.517 |0.499 |0.483 |0,468 
HCl 0.796 |0.767 |0.756 |0.755 |0.757 |0.763 |0.772 |0.783 |0.795 |0.809 
Nal 0.787 0.751 |0.735 |0.727 |0.723 |0.723 |0.724 |0.727 |0.731 |0.736 
HCI10, 0.803 |0.778 |0.768 |0.766 |0.769 |0.776 |0.785 |0.795 |0.808 |0.823 || NaNOs 0.762 |0.703 |0.666 |0.638 |0.617 |0.599 |0.583 |0.570 |0.558 |0.548 
HI 0.818 |0.807 |0.811 |0.823 |0.839 |0.860 |0.883 |0.908 |0.935 |0.963 || NaOAc 0.791 |0.757 |0.744 |0.737 |0.735 |0.736 |0.740 |0.745 |0.752 |0.757 
HNOs 0.791 |0.754 |0.735 |0.725 |0.720 |0.717 |0.717 |0.718 |0.721 |0.724 || NaOH 0.766 |0.727 |0.708 |0.697 |0.690 |0.685 |0.681 |0.679 |0.678 |0.678 
KBr 0.772 |0.722 10.693 |0.673 |0.657 |0.646 |0.636 |0.629 |0.622 |0.617 || NiSOs (0.150) |0.105 |0.084 |0.071 |0.063 |0.056 |0.052 |0.047 |0.044 |0.042 
KCl 0.770 |0.718 |0.688 |0.666 |0.649 |0.637 |0.626 |0.618 |0.610 |0.604 
RbBr 0.763 |0.706 |0.673 |0.650 |0.632 |0.617 |0.605 |0.595 |0.586 |0.578 
KCNS 0.769 10.716 |0.685 |0.663 |0.646 |0.633 |0.623 |0.614 |0.606 )0.599 || RbCl 0.764 |0.709 |0.675 |0.652 |0.634 |0.620 |0.608 |0.599 |0.590 |0.583 
KF 0.775 |0.727 |0.700 |0.682 |0.670 |0.661 |0.654 |0.650 |0.646 |0.645 || RbI 0.762 |0.705 |0.671 |0.647 |0.629 |0.614 |0.602 |0.591 |0.583 |0.575 
KI 0.778 |0.733 |0.707 |0.689 |0.676 |0.667 |0.660 |0.654 |0.649 |0.645 || RbNOs 0.734 |0.658 |0.606 |0.565 |0.534 |0.508 |0.485 |0.465 |0.446 |0.430 
KNOs3 0.739 10.663 |0.614 /0.576 |0.545 |0.519 |0.496 /0.476 |0.459 |0.443 || RbOAc 0.796 0.767 |0.756 |0.753 |0.755 |0.759 |0.766 |0.773 |0.782 |0.792 
KOAc 0.796 {0.766 |0.754 |0.750 |0.751 |0.754 |0.759 |0.766 |0.774 |0.783 || TINOs OL702% 101606; 10:545% 105500) incor || aes. || evel emer] bee ree | eee 
ZnSO (0.150) |0.104 |0.083 |0.071 |0.063 |0.057 |0.052 |0.048 |0.046 |0.043 







































































Temp. °C. 


CONOO PWNRS 


_ 
oO 


UA 


Thermal Capacity 


Cal./g/°C 


.00738 
.00652 
.00571 
.00499 
.00430 


.00368 
.00313 
.00260 
-00213 
.00170 


.00129 
-00093 
.00060 
.00029 
.00002 


. 99976 
- 99955 
- 99933 
.99914 
- 99897 


- 99883 
- 99869 
- 99857 
- 99847 
- 99838 


. 99828 
- 99821 
-99814 
- 99809 
. 99804 


. 99802 
- 99799 
. 99797 
- 99797 
.99795 


. 99795 
-99797 
-99797 
«99799 
- 99802 


- 99804 
- 99807 
.99811 
- 99816 
. 99819 


- 99826 
- 99830 
. 99835 
- 99842 
- 99847 


SPECIFIC HEAT OF WATER 


Heat Capacity of Air-free Water 0°-100°C at 1 Atmosphere Pressure 


The heat capacity of air-free water is given in international steam table 
ealories per gram and in absolute joules per gram. 


0.238846 I.T. Cal.). 


(1 absolute joule— 


The enthalpy or heat content is given for air-free water in I.T. Cal. per 
am and in absolute joules per gram. 
bi eH Osborne, Stimson and Ginnings; B. of S. Jour. Res. 23. 238, 1939. 








Enthalpy 
Joules/g/°C Cal./g Joules/g 
4.2177 0.0245 0.1026 
4.2141 1.0314 4.3184 
4.2107 2.0376 8.5308 
4.2077 3.0429 12.7400 
4.2048 4.0475 16.9462 
4.2022 5.0515 21.1498 
4.1999 6.0549 25.3508 
4.1977 7.0578 29.5496 
4.1957 8.0602 33.7463 
4.1939 9.0621 37.9410 
4.1922 10.0636 42.1341 
4.1907 11.0647 46.3255 
4.1893 12.0654 50.5155 
4.1880 13.0659 54.7041 
4.1869 14.0660 58.8916 
4.1858 15.0659 63 0779 
4.1849 16.0655 67 . 2632 
4.1840 17.0650 71.4476 
4.1832 18.0642 75.6312 
4.1825 19.0633 79.8141 
4.1819 20.0622 83.9963 
4.1813 21.0609 88.1778 
4.1808 22.0596 92.3589 
4.1804 23.0581 96.5395 
4.1800 24.0565 100.7196 
4.1796 25.0548 104.8994 
4.1793 26.0530 109.0788 
4.1790 27.0512 113.2580 
4.1788 28.0493 117.4369 
4.1786 29.0474 121.6157 
4 1785 30.0455 125 7943 
4.1784 31.0435 129.9727 
4.1783 32.0414 134.1510 
4.1783 33.0394 138 .3293 
4.1782 34.0374 142.5076 
4.1782 35.0353 146.6858 
4.1783 36.0333 150.8641 
4.1783 37.0312 155 .0423 
4.1784 38.0292 159 . 2207 
4.1785 39.0272 163.3991 
4.1786 40.0253 167.5777 
4.1787 41.0233 171.7563 
4.1789 42.0214 175.9351 
4.1791 43.0195 180.1141 
4.1792 44.0177 184.2933 
4.1795 45.0159 188 .4726 
4.1797 46.0142 192.6522 
4.1799 47.0125 196.8320 
4.1802 48.0109 201.0120 
4.1804 49.0094 205.1923 
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Thermal Capacity 





Cal/g/°C 


Joules/g/°C 





ee ee 


1 
1 
1 
1 
if 


a 


pm fom mek fee ped fod fd feed feast ped Gk fod fred. freed feed 


fk fet et pet et pe 


. 99854 


99862 


.99871 
- 99878 
. 99885 


. 99895 
. 99905 
.99914 
- 99924 
. 99933 


. 99943 
. 99955 
- 99964 
. 99976 
. 99988 


.00000 
-00014 
.00026 
.00041 
.00053 


.00067 
.00081 
.00096 
.00112 
.00127 


.00143 
.00160 
.00177 
.00194 
.00213 


.00229 
.00248 
.00268 
.00287 
.00308 


.00327 
.00349 
.00370 
.00392 
.00416 


.00437 
.00461 
.00485 
.00509 
.00535 


.00561 
.00588 
.00614 
.00640 
.00669 
.00697 


LLAALL AAA AE PEER PPP PP PREP PPP E BREE A PARRA PRR RR PRR 


. 1807 
.1810 
.1814 
.1817 
. 1820 


. 1824 
. 1828 
. 1832 
. 1836 
. 1840 


1844 
1849 
1853 
1858 
1863 


1868 
1874 
1879 
1885 
1890 


. 1896 
. 1902 
. 1908 
.1915 
.1921 


. 1928 
. 1935 
. 1942 
. 1949 
. 1957 


. 1964 
—1Ot2 


1980 
1988 
1997 


2005 
2014 
2023 
2032 
2042 


2051 
2061 
2071 
2081 
2092 


2103 
2114 
2125 
2136 


. 2148 


2160 





Enthalpy 
Cal/g Joules/g 
50.0079 | 209.3729 
51.0065 | 213.5538 
52.0051 | 217.7350 
53.0039 | 221.9166 
54.0027 | 226.0984 
55.0016 230.2806 
56.0006 234.4632 
56.9997 238 .6462 
57.9989 242.8296 
58.9982 247 .0134 
59.9975 251.1976 
60.9970 255 . 3822 
61.9966 259.5673 
62.9963 263.7529 
63.9962 267 .9390 
64.9961 2721256 
65.9962 276.3127 
66.9964 280.5003 
67 .9967 284.6885 
68.9972 288.8772 
69.9977 293 .0665 
70.9985 297 . 2564 
71.9994 301.4462 
73.0004 305.6381 
74.0016 309.8299 
75.0030 314.0224 
76.0045 318.2155 
77.0062 322.4094 
78.0080 326.6039 
79.0101 330.7992 
80.0123 334.9952 
81.0147 339.1920 
82.0172 343.3897 
83.0200 347.5881 
84.0230 351.7878 
85.0262 355.9874 
86.0295 360.1883 
87.0331 364.3902 
88 .0369 368 .5929 
89.0410 372.7966 
90.0452 377.0012 
91.0497 381.2068 
92.0545 385.4135 
93.0594 389.6211 
94.0647 393 .8297 
95.0701 398.0395 
96.0759 402.2503 
97.0819 406.4622 
98 .0882 410.6753 
99.0947 414.8895 
100.1015 419.1049 


SPECIFIC HEAT OF WATER (Continued) 


Enthalipy of Air-saturated Water 
1 Atmosphere Pressure 0-100°C 

















Enthalpy ! Temp. Enthalpy 
Pees. | = ie 
Cal/g Joules/g °C Cal/g Joules/g 
0 0 0 75 74.9907 | 313.9712 
5 5.0276 21.0496 | 80 80.0019 | 334.9519 
10 10.0402 42.0363 85 85.0180 | 355.9532 
15 15.0481 62.9826 90 90.0395 | 376.9773 
20 20.0400 | 83.9034 95 95.0671 | 398.0270 
25 25.0332 | 104.8089 100 | 100.1016 | 419.1053 
30 30.0244 | 125.7063 | 
35 | 35.0149 | 146.6003 | 
40 40.0055 | 167.4949 
45 44.9968 | 188.3928 
50 49.9896 | 209.2964 
55 54.9842 | 230.2077 
60 59.9811 | 251.1289 
65 64.9808 | 272.0619 
70 69.9839 | 293.0087 
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Specific Heat of Super-heated Steam 


Specific heat of steam under constant pressure given in atmospheres 
and at temperatures above saturationin Cal./g/°C 
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Pressure in atmospheres 




















4 6 8 10 12 
0.519 
0.512 0.549 
0.507 0.538 
0.502 0.528 0.561 0.602 
0.498 0.522 0,549 0.583 0.625 
0.495 0.515 0.539 0.567 | 0.601 
0.493 0.510 0.531 0.555 0.584 
0.491 0.506 0.524 0.545 0.569 
0.489 0.504 0.519 0.537 0.557 
0.488 0.501 0.515 0.530 0.548 
0.488 0.499 0.512 0.525 0.540 
0.487 0.498 0.509 0.521 0.534 
0.487 0.497 0.507 0.518 0.529 
0.487 0.496 0.505 0.515 0.525 
0.487 0.495 0.504 0.513 0.523 
0.488 0.495 0.503 0.511 0.519 
0.488 0.495 0.502 0.510 0.518 
0.489 0.496 0,502 0.509 0.516 
0.490 0.496 0,502 0.508 0.515 
0.491 0.496 0,502 0.507 0.5138 
0.492 0.497 0.502 0.507 0.512 
0.492 0.497 0.502 0.507 0.511 
0.493 0,498 0.503 0.507 0.511 
0.494 0.498 0.503 0.507 0.511 
0.495 0.499 0.503 
0.496 0.500 0.504 
0.497 0.501 0.505 
0.498 | 0.502 0.506 
0.500 0.504 0.507 | 
0.501 0.505 0.508 
0.503 0.506 0.509 
0.505 0.507 0.510 
0.506 0,508 0.512 
0.507 0.509 0.513 
0.509 0.511 0.514 | 
0.510 0.512 0.515 


Specific Heat of Water Above 100°C 


Mean specific heat of water in 15°C calories between 0°C and the tem- 
perature stated. 
Heat content (Enthalpy) in joules per gram between O°C and the tem- 
perature stated. 
From data by Osborne, Stimson and Fiock, B of S Jour. Res. 5, 411, 1930. 



































T. Specific heat | Heat content| Specific heat | Heat content 
ere mean — ooRe mean _ 0-t 
; 0-t°C joules/g 0-t°C joules/g 
100 1.0008 418.75 190 1.0153 807.15 
110 1.0015 460.97 200 1.0181 852.02 
120 1.0025 503.36 210 1.0212 897.35 
130 1.0037 545.93 220 1.0247 943 . 24 
140 1.0050 588.71 | 230 1.0285 989.75 
150 1.0067 631.75 240 1.0326 1036.97 
160 | 1.0083 | 675.06 | 250| 1.0376 | 1084.97 
170 1.0103 718.66 260 1.0423 1133.87 
180 1.0127 762.72 270 1.0483 1184.32 
Specific Heat of Ice—Cal./g/°C 
Spe- : Spe- 
Tem cific Observer Te n'P-| cific Observer 
heat * | heat 
—252 to —188, 146 | Dieterici, 1903 —31.8] .4454| Dickinson-Osborne, 1915 
—250 .0361 —23.7| .4599| Dickinson-Osborne, 1915 
—200 .162 | Mean —24.5] .4605] Dickinson-Osborne, 1915 
—188 to —78 .285 | Dieterici, 1903 —20.8} .4668] Dickinson-Osborne, 1915 
—180 .199 | Nernst, 1910 —14.8] .4782| Dickinson-Osborne, 1915 
—160 .230 | Nernst, 1910 —14.6} .4779| Dickinson-Osborne, 1915 
—150 246 —11.0] .4861] Dickinson-Osborne, 1915 
—140 . 262 | Nernst, 1910 — 8.1] .4896| Dickinson-Osborne, 1915 
—100 .329 | Mean — 4,3} .4989] Dickinson-Osborne, 1915 
— 78 to —18 .463 | Dieterici, 1903 — 4.5] .4984| Dickinson-Osborne, 1915 
— 60 392 — 4.9] .4932| Dickinson-Osborne, 1915 
— 38.3 .4346] Dickinson-Osborne, 1915/— 2.6) .5003) Dickinson-Osborne, 1915 
— 34.3 -4411) Dickinson-Osborne, 1915//— 2.2) .5018} Dickinson-Osborne, 1915 
— 30.6 4488] Dickinson-Osborne, 1915 
Water Below 0°C 
—- 6 1.0119] Martinetti, 1890 — 3 |1.0102} Martinetti, 1890 
-—- 6 1.0155] Barnes, 1902 \— 2 |1.0097| Martinetti, 1890 
— 5 1.0113] Martinetti, 1890 — 1 |1.0092) Martinetti, 1890 
— 4 1.0105) Martinetti, 1890 

















HEAT CAPACITY OF MERCURY 


The specific heat of solid mercury is given in relation to water at 15°C 
The values are from Carpenter and Stoodley, Phil. Mag. 10, 249, 1930. 
Heat capacity is given in calories per gram and in calories per gram atom 
(1 cal = 4.1840 absolute joules and the atomic weight of mercury 200.61). 






































Values for the liquid and vapor are from Douglas, Ball and Ginnings, Jour of 
Res. Bureau of Standards 46, 334, 1951. 
5 Heat Heat Heat 
ae: a capacity elt capacity capacity 
eal /g-atom eal/g cal /g-atom 
Solid Solid Liquid Liquid 
—75.6 0319 6.3995 | 200 . 032426 6.5050 
—72.9 .0324 6.4998 220 . 032386 6.4970 
—65.4 .0324 6.4998 240 . 032356 6.4910 
—59.5 0324 6.4998 260 .032336 6.4860 
—44.9 . 0336 6.7405 280 .032325 6.4847 
—42.2 . 0336 6.7405 300 . 032322 6.4843 
— 40.0 .0337 6.7606 320 prey e 6.4858 
340 03234 6.4890 
Temp eey Heat | 356.58 | 032366 6.4930 
°C Lt ee mens OO) 032371 6.4940 
cal/g cal /g-atom c C 
Tiqaid Taquid 380 oie 6.5005 
—38.88 . 033686 6.7578 re Coren es 
—20 - 033534 6.7272 440 .032550 6.5298 
0 -033382 6.6967 | 460 .032614 6.5426 
20 -033240 6.6683 480 032684 6.5567 
25 . 033206 6.6615 500 032762 6.5723 
40 .033109 6.6419 
60 .032987 6.6176 Vapor Vapor 
80 .032877 6.5954 0 02476 4.968 
100 .032776 6.5752 | 100 .02476 4.968 
120 .032686 6.5571 200 02477 4.969 
140 .032606 6.5410 300 . 82480 4.975 
160 .032535 6.5270 400 . 02489 4.993 
180 . 032476 6.5150 500 .02507 5.030 


HEAT CAPACITY (Cp) OF SOME COMMON ORGANIC COMPOUNDS 





Acetic acid 
Acetone 
Aniline 
Benzene 


Carbon dioxide 
Carbon disulfide 


Carbon tetrachloride 


Chlorobenzene 
Chloroform 

1, 4-Dichlorobenzene 
Diethyl] ether 
n-Dotriacontane 





The Cp values quoted are for 25°C and are in joule (g mole) 
Joules X 0.2390 = calories 
1 = liquid: 


s = solid: 


Formula 


CH;COOH 
CH;COCH; 
C.H;NH2 
C.He 


CO, 
C82 


CCl, 


C.H;Cl 
CHCl; 
CsH.Cl, 
CH;0CH; 
Cs2H¢5 
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g = gas. 






1, 4-Dioxane 
Ethanol 
















191 
136.1 | Ethyl acetate 
81.7 | Formic acid 
37.1 | Glucose 
75.6 | Glycine 
45.6 | n-Hexane 
lSiileze 
83.4 | Methane 
150.1 | Methanol 
116.3 | Nitrobenzene 
143 Phenol 
Vl Toluene 






















Formula State 


C4HsO2 
C.H;OH 


CH;COOC,H; 
HCOOH 
CoH1205 
NH.2CH:COOH 
CoH 


CH, 
CH;0H 
CsH;NO, 
C;H;0H 
C.H;CH; 





aay 





em ee eOQ OR RAD ee IQ eR 











Cp 


153 
114.4 
73.6 
170 
99.0 
219 
100 
195 
147 
35.8 
81.6 
187.3 
135 
166 


C, = cal/g 


SPECIFIC HEAT OF THE ELEMENTS AT 25°C 




















Relive : Hultgren: Selected values of N.B.S. 
elly: Bureau of Mines | , : ; : a 
ieerent Bulletin 592 Thermodynamic properties | Circular #500 
(1961) of Metals and Alloys Part 1 
(1963) (1952) 
Aluminum 0.215 O25 0.2154 
Antimony 0.049 0.0495 0.0501 
ARgon Te) Ce ek. he 0.124 
Arsenic (OARS) 5 ae 9 ole nr 0.0796 
Barium 0.046 0.0362 0).0458 
Beryllium 0.436 0.436 0.4733 
Bismuth 0.0296 0.0238 0.0292 
Boron DA ee omaene: 0. 2463 
Bromine (Brz) 0.113 0.0537 
Cadmium 0.0555 0.0552 0.0554 
Calcium 0.156 (0) ENS 0.1566 
Carbon (Diamond) ORDA eee hire 0.120 
“ (Graphite) ORG Ome 2 bee Ba ears 0.172 
Cerium 0.049 0.0459 0.0442 
Cesium 0.057 0.0575 0.0558 
Chlorine (Cl.) Omit es ee (lee (pda: ko. 0.114 
Ghromims = 9 8 j§ «= | A 9 act. 0.107 0.1073 
Cobalt 0.109 0.107 0.1037 
Columbium See Niobium 
Copper 0.092 0,0924 0.0920 
Dysprosium 0.0414 0.0414 
Erbium 0.0401 0.0401 
Europium 0.0421 0.0326 
Fluorine (F2) 0.197 0.197 
Gadolinium 0.055 0.056 
Gallium 0.089 0.088 0.0911 
Germanium 0.077 
Gold 0.0308 0.0308 0.0305 
Hafnium 0.035 0.028 0.0344 
Helium TPT ee i See res 1.242 
Hydrogen (H2) Boe 1 a enn Maniac. SP 3.42 
Holmium 0.0393 0.0394 
Indium 0.056 0.0556 0.0570 
Iodine (I2) (ie 2 A ee eee. 0.034 
Iridium 0.0317 0.0312 0.0305 
Iron (a) 0.106 0.1075 0.1078 
Krypton ORO59S I is line. , cae grin 0.059 
Lanthanum 0.047 0.0479 0.0475 
Lead 0.038 0.0305 0.0308 
Lithium 0.85 0.834 0.814 
Lutetium 0.037 0.0285 
Magnesium 0.248 0.245 0.235 
Manganese (a) 0.114 0.114 0.1147 
os (B) ORG MR SE) fal) Oe ake 0.1120 
Mercury 0.0331 0.0333 0.0331 
Molybdenum 0.0599 0.0597 0.0584 
Neodymium 0.049 ().0453 0.0499 
Neon O24 627m tt ne eet Peete: 0.246 
Nickel 0.106 0.1061 0.1057 
Niobium 0.064 0.0633 
Nitrogen (Nz) 5240 ee || nn peace nek 0.249 
Osmium 0.03127 0.0310 0.0310 
Oxygen (O2) 0.219 0.219 
Palladium 0.0584 0.0583 0.0590 








SPECIFIC HEAT OF THE ELEMENTS AT 25°C (Continued) 
Se eee 

















; Hultgren: Selected values of N.B.S. 
Kelly: Bureau of Mines cee ‘ ‘ 
: Thermodynamic properties | Circular #500 
tel mii of Metals and Alloys Part 1 
OP) (1963) (1952) 
Phosphorus, white OSS] Sel ES: 0.178 
a red, triclinic 0.160 
Platinum 0.0317 0.0317 0.0325 
Polonium 0.030 
Potassium 0.180 0.180 0.1787 
Praseodymium 0.046 (0.0467) 0.0482 
Promethium 0.0442 
Protactinium 0.029 
Radium 0.0288 
Radon 03022459) es | ee ee 0.0224 
Rhenium 0.0329 0.0330 0.0327 
Rhodium 0.0583 0.0580 0.0592 
Rubidium ; 0.0861 0.0860 0.0850 
Ruthenium 0.057 0.0569 
Samarium 0.043 0.0469 
Scandium 0.138 OATS 
Selenium (Sez) 5) Oi One i eee 0.0535 
Silicon CACSRE—— || > OS ee eee 0.169 
Silver 0.0566 0.0562 0.0564 
Sodium 0.293 0.292 0.2952 
Strontium 0.0719 0.0719 0.0684 
Sulfur, yellow Oni = || 1) es Se OTe 
Tantalum 0.0334 0.0334 0.0335 
Technetium 0.058 
Tellurium O2048t5> | ee eee 0.482 
Terbium 0.0437 0.0435 
Thallium 0.0307 0.0307 0.0310 
Thorium 0.0271 0). 0281 0.0331 
Thulium 0.0382 
Tin (a) 0.0510 0.0519 0.0518 
Tin (8) 0.0530 0.0543 0.0530 
Titanium 0.125 0.1248 Ost2s1 
Tungsten O,03i7 0.0322 0.0324 
Uranium 0.0276 0.0278 0.0276 
Vanadium 0.116 0.116 0.1147 
Xenon OZ 0378 een aly Po ee meee 0.0379 
Ytterbium 0.0346 0.0287 
Yttrium 0.068 0.0713 
Zinc ().0928 0.0922 0.0916 
Zirconium 0.0671 0. 0660 
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SPECIFIC HEAT AND ENTHALPY OF SOME SOLIDS AT LOW TEMPERATURES 


R. J. Corruceini and J. J, Gniewek 
For a more extensive listing of data one is referred to N.B.S. Monograph 21 (1960) 



















































































Joules/gm X 453.6 = joules/Ib xX 0.239 = cal/gm xX 0.4299 = Btu/Ib 
Merrars 
Aluminum Beryllium Bismuth Cadmium 
bi = ‘i = = 2 
Cp H — Ho Cp H — Ho Cp H — Ho Cp H — Ho 
WHS jg"! deg! K ote. jo deg K woo Jo ‘deg K jg” jo” deg"! K gap 
1 ORDO LOS Bean itu thsc sell! iccteeeeepienteetenc all’ Mus cheskitunseecn lk hort waster ale Be eta ee git eal ie rarer Pal lara ies ich Say Fa 
1 .000 051 0.000 025 0.000 025 0.000 013 0.000 00598 | 0.000 00158 0.000 008 0.000 003 
2 .000 108 .000 105 000 051 000 051 .000 0461 .000 0233 000 033 000 022 
3 .000 176 .000 246 000 079 .000 116 .000 170 .000 123 .000 090 .000 082 
4 .000 261 .000 463 .000 109 000 209 000 493 .000 432 .000 21 .000 22 
6 .000 50 001 21 .000 180 000 496 .002 14 .002 88 001 380 L001 5 
8 .000 88 .002 6 .000. 271 .000 944 .005 47 .010 2 .004 3 .007 0 
10 .001 4 004 9 .000 389 .001 60 010 4 025 9 .008 0 O19 
15 .004 0 018 -000 842 .004 57 023 8 111 .025 102 
20 .008 9 048 001 61 HOLONS: 036 3 . 262 046 28 
25 017 5 112 .002 79 .021 2 047 7 472 066 .56 
30 -031 5 .232 004 50 .039 2 057 2 .734 086 . 94 
35 051 5 ERR NL av ciaee Migr oe IS ixic ace sderoracapes [IP cpeenimta acota. erp bie tabelst Siesaeeatra, ancl lf ucebelios av pra: Ainsiptetah| Aucy colon Mila kileyroteole 
40 .O77 5 755 .009 96 .109 OgaeF 1.38 117 1.96 
50 142 1.85 019 2 253 084 6 2.07 .141 o.20 
60 214 3.64 1034.1 -b23 .093 5 3.06 159 4.76 
70 287 6.15 056 2 971 100 4.03 172 6.43 
80 .357 9.37 .090 6 1.69 .105 5.05 . 182 8.20 
90 422 13.25 .139 2.82 108 6.12 .190 LOL 
100 481 17.76 .199 4.51 plata! Tied 196 12.0 
Chromium Copper | Germanium» Gold 
3 Co H — Ho Cp H — Ho Cp H — Ho Cp H — Ho 
EG jo deg K jg) jg \degi K jg” gideg 1K jo jg deg K jg-! 
J 0.000 0285 | 0.000 0142 0.000 012 0.000 006 | 0.000 000 528 | 0.000 000 132 0.000 006 0.000 002 
2 .000 058 .000 0573 000 028 .000 025 .000 004 23 .000 002 11 .000 025 .000 016 
3 .000 089 .000 131 .000 053 .000 064 .000 014 4 .000 010 7 .000 070 .000 061 
4 .000 124 .000 237 .000 091 .000 13 .000 034 4 .000 034 3 .000 16 ee ue 
6 .000 206 .000 567 .000 23 .000 44 .000 125 .000 179 .000 50 , 4 
8 .000 312 .001 07 .000 47 .OO1 12 .000 335 .000 612 .001 2 .002 4 
10 .000 451 .001 82 .000 86 .002 4 .000 813 .0O1 69 .002 2 .005 6 
15 .001 02 .005 28 .002 7 SOLO M 7 .004 45 .013 6 007 4 .028 
20 .002 10 .012 8 .007 7 034 012 5 .054 0 .015 9 .086 
25 .003 92 .027 4 .016 .090 .024 0 145 .026: 3 .191 
30 .006 83 .053 2 027 195 .036 6 .296 .037 1 »349 
40 OFF 1 .163 .060 61 .061 7 . 786 .057 2 . 821 
50 03578 .421 .099 1.40 .085 8 1.52 .072 6 1.47 
60 .062 1 . 904 37 2.58 108 2.50 .084 2 Zeeo 
70 .093 1.68 NS: 4.13 soles! 3.70 .092 8 3.14 
80 alee Dr Mids 205 6.02 . 153 52 .099 2 4.10 
90 malta 4.21 . 232 8.22 173 6.74 -104 3 5.12 
100 .193 5.98 . 254 10.6 .191 8.55 -108 3 6.18 
a ee a ee ee et | Oe er ee ee OS ee 
pe) ee ee eS ES 
Indium a-Iron¢ y-lrond Lead 
= Cp H — Ho Ge H — Ho Cp H — Ho Gs H — Ho 
= = — — z — — = = Faeroe 4 al 
°K g ideg!K Te jg 1 deg K Ou jg ‘deg K jg” jg' deg 
1 : 000 029 0.000 O11 0.000 090 OH OOOO SVESen gece: Ate ccs Uetetionans okorada ion: 0.000 026 .000 010 
1 a 000 019 PENUCOXO WCCO || ia ea Siete nadbaetes| xo fe itun hemcur eo ttked\ toe eaaeac ie cineca | A De norcns fred noe 8.000 012 8.000 003 
2 “000 138 .000 085 .000 183 SOOO SIM el Mer ere pester theta nce are stots icy she oe 12 aioen ee 
2 a 000 141 EATP INVES) || Sa oeorto. oie || oes een. | racmocomarre 2 2c") snoaoog ovr rnd .000 09 Se oe 
3 .000 410 .000 341 .000 279 OOO SETS a a Gua: scatite opine Kaos wb b eg mean Ske 33 8.000 23 
3 a 000 464 VEO OYA AIP Se mar cow) Onin, sh aaa ee aaiceneie || eatueecha deurrac ncaa ra ceray cig ort lcs .000 31 
e3.40 .000 584 VEER le RO Waa So oo nore: |b hein os Sota al leon AiO moors || Soc caro oial| Gomera Cro s 
3.40 8.000 669 4 GOORS SE al Miche ttt lie tere vke-aaeeas A Maacs ofsunsetetere So Waa Ree, erm edie co 2mm ||| caatedel Gesrye ‘ 
2 (ULO OI he el Secieean Inne eee ill Gicerureay o ohanaecie .000 7 .000 8 
, ees pi ee 8 Sah h [Sag dean det a | ROR Nearer | 4 MPR Re Scot 8.000 7 2.000 7 
- aot eres yh | mane epemeee Imes yh cy. UTILS lente to MI Na. pied More Winns civeahust meat 001 5 001 8 
Ot Pe Ot eall para < Repent er Oy piihsaeee ies sen ahste wets ao 
i Wie aedo ceoume Wospmonwacon ||. Soatomam ooo || Joon qragrser) Micron Or Omtae Ethie oreo 2 
SCOTT oie Meare erate hepa iecect cul lars Rete sche eta .002 9 .003 9 
3 Oe ee pe aes oi reas fie: Lh ees Witch ea ae ne @.003 0 a.004 0 
s aE LOCe Bore he bee ANCE. fe OP IEE hd, alle, c sutobaemers Mle cura katie oe. 004 8 008 
yee SR nd NORE eacrcloiri| (ecco c n nee ao 
Ce Pee crural Nye e ee perteiane | oon am cep oe. bes|) ecracre meron cas ||ionsoronorrgrc rca | Te tro.6 aicrocu 
a OF : 014 
.008 55 .017 0 .000 90 OOS Lome MA eratien sae cies MPEP. oren tte ics eretcs 007 5) ] 
18 O15 5 .040 8 -001 24 TOES fe we icon, ion oetecercte! Mi a jceencnts cones 013 if 034 
Sw ABAAM Sencar: .033 5 .150 
15 .036 7 .170 .002 49 OMA TB ll csuntertsveve ota IN certs 3: he 
20 .060 8 .413 .004 5 031 6 0.007 0 .053 1 36 
068 1 672 
25 .085 7 .778 .007 5 .061 Soon Geano orl) Gepe eoerens : 
30 .108 1.265 .012 4 .110 016 pe :079 6 eG 
40 .141 2.52 .029 .ol 041 89 094 4 Bat 
50 .162 4.04 055 13 .090 1.02 .103 ; 
37 6 .108 pte 
5176 5.73 .087 1.43 .137 2.16 : 
70 .186 7.53 21 2.46 . 180 Suis .112 an 
80 193 9.42 .154 3.84 .218 Diba .114 -20 
: 5.55 “25s 8.11 116 7.35 
90 .198 11.38 .186 Daroe fae wee 
100 . 203 13.39 . 216 7.56 . 285 10.5 : 2b 


SPECIFIC HEAT AND ENTHALPY OF SOME SOLIDS AT LOW TEMPERATURES (Continued) 


Merats (Continued) 


























Molybdenum Nickel Palladium 2 
a Cp H — Ho Cp il Ho Cp H — Ho 
° ig} deg-! K jg7) jg deg K gs jg deg? K TUE 
e "$000 0229 0.000 0105 0.000 120 0.000 060 0.000 099 0.000 0493 
2 .000 0472 000 0445 000 242 000 241 000 203 .000 200 
3 "(000 0745 «| 000 105 | ZO0ONGGo) Ml 2 000 5461) | eae 000 318 000 459 
Bio lie vetensiale: Jactan eeunun site Ml etuaere eupiae dt, Sud raarecahtet al) a Sy cept Man CeeRE AL Naa 7 oh ml Os Gates ran tlicuel May rcr eR Sell) musth Mr ne sineuecai arn ea tose Beret epee e e 
4 .000 106 000 194 000 503 .000 98 000 447 .000 840 
5 Sante SN NIRS ha CMR RM IES Ree coe ¥ AN ER I [ee Me ee eI Pn cel on BS ote 
Bie allacoutienn sore soige: crtente: ilk bo ree neatioo voen. |b oiederieuameot tee caep iimneieeuehbene chepaieu megan Olt connie teen Wats take cameron CNS Lemar ieee a ean 
6 .000 191 .000 484 000 82 .002 28 000 891 .002 31 
ory crrcr acme ee | Corman Cen ey ee Paneer a ew Ok a inne een eee ewer illic carte hematin || Aa aenton ddr 2 cedars 
Mig ecm en Exaises aie Fo aces \llek hetaueneene nego acaion LI ehcee ieee toes teuateura Il orsCrrarnceacer one toe EON RAR rae eres ema a eae ae a meme 
Oy ee one Cie on dey cree Meccan See een ee Pes Oe ee A re iM Art een Oth (Meo qe Aires 
8 .000 317 .000 981 .001 19 .004 28 .001 41 .004 60 
Co Sicnycibedi ane? Atari! Cre Och Atrios CCere ean Gch TT cin) Aue, SREP Ae en MER Ts OP tal | ale AenAbur Ginn Serie NEMA rea ci deecinces h-3 
; btn PROSCAR AC (Mee Rr RR ee eee ta RTS ee ee all | Pr eR Rene, A urn el (meee Mtr, a eeecte | Kepr#s een. qo oraaic chats 
10 iy). 000: 4068 O01 78>.) orga 07 1 Ae “062° 10 “608 07 
15 .001 31 .006 10 003 1 018 5 .004 71 024 5 
20 .002 87 016 1 .005 8 041 009 22 .058 6 
25 .005 77 .037 4 O10 1 079 -016 0 .120 
30 .009 60 .072 9 016 7 145 025 8 BPs) 
40 .023 6 232 .038 1 413 050 7 - 600 
50 .041 0 554 068 2 . 937 One. 1.24 
60 061 9 OF 108 ia?) .101 2.14 
.083 8 1.80 139 3.00 122 3.26 
a0 .104 2.74 ares 4.56 139 4.56 
90 123 3.88 204 6.45 154 6.03 
100 139 5.20 26232 8.638 167 | (hee. 
Platinum Silicon! 




























































Cp H — Ho Cp = Eo Cs Cp Ele iig 
jg7) deg’ K jg” jo dey K ee jg. deg) K j jg”! deg" K age tae 
0.000 035 | 0.000 0175 | 0.000 048} 0.000 024 | 0.000 000 263 | 0.000 000 0658 | 0.000 0072 | 0.000 0032 
000 074 000 071 .000 097 000 096 | .000 002 10 000 001 05 .000 0239 | .000 0176 
000 122 .000 168 000 147 .000 218 | .000 007 09 000 005 32 000 0595 | .000 0574 
-000 186 -000 320 -000 201 .000 392 016 8 .000 124 .000 146 
-000 37 -000 85 .000 32 .000 91 -000 39 .000 62 
-000 67 .001 88 .000 47 -001 70 .000 91 .001 87 






































T Sodium™ Tantalum Tin (white) jl Titanium 
Cp H — Ho Cy H — Ao Cp H — Ho Cp H — Ho 
DK jg ‘deg K ga Jo ' deg! K jg} jg 'deg! K jo? | jg} deg"! K a0. 
1 0.000 081 0.000 035 0.000 082 0.000 016 000 0170 0.000 0079 0.000 O71 0.000 035 
GREE Ailttrskictarsserabteeys 4 Mrakieas te cle ces ® 000 0063 a 000 0021 8 000 0041 8.000 0008 fii vc Se ences Ge aces 
2 600 289 000 204 .000 068 .000 065 { 000 O47 000 0388 000 146 .000 143 
OMAR ie Ser as all os SP ta: 4.000 054 4.000 026 4.000 O48 SXOOOROS 2S al ers.ce a: eter ere eer 
3 000. 76 000 70 000 112 .000 155 000 109 | .000 113 .000 226 .000 329 
OP eae cata > Ulead vc tote 8.000 178 8 000 138 8 000 151 ® GOO Be oto on. oc tayaee ond Leno een tone 
Ade atl tcet aOh se Merah all ery ads ven 2 ; rte eee 000 198 POO SSE as sean te Pete ten ce 
2 a ip di Aree ANP el a Pana Se Aner #000 285 B O00) B70 eee ante te. Mee che ein 
4 001 60 001 84 000 171 000 295 000 245 .000 283 000 317 .000 599 
A ae tall ak orcs act cte cee eb hms dieses teenth a 000 352 *OCO’ 4007 ii oan heey al aah usa nirG, ie cas Wiel entra ae vee ote te ikl Gece eee rea 
Ob FEU Meare fin ae sg ee Ravin evans 000 201 O00 SOS Pe aa kgaie setae Mota che she ety att eR coe ie ae eee MPN mes Ae 
BAGO aiset tecrertsis Save. ahed Aleeeh ook eicrs 8 000 433 AU tot}, Sal eaeron ee Reread MMR Te Ge eti ete (inthe teks Pe oie cutee lb ote, ee. 3 
5 .002 98 NODA OS eles means sine Ors tte hee 000 54 .000 65 Suniayal she Sdiaeik Mlb ssaktegelencod aie 
6 005 1 .008 1 000 38383 000 776 .001 27 .OO1 Sl 000 54 001 45 
8 012 2 .024 7 .000 648 .001 73 004 2 .006 8 .000 84 .002 81 
10 :023 8 .060 2 LOOM LT 0038 52 008 1 .019 0 .001 26 .004 89 
12 .039 7 REL ime | elfen Iran tehares thavalie. all ere are eas ee Cond Mepaes Mfrrgits o28 I) Rave ameaede arerarek aol legecens het ean th orarecs tall okay eee eee 
14 063 . 225 Reich marae IN) farrnent ee ee rete Teo eRe RS ioe |Meat oe | meee he 
Oy Slarrcaetrer dann aly pro cae teach 003 60 .014 § .022 6 093 003 3 .015 6 
16 0938 fom Uae od 1 [Netw nls area cucury | Magu ack bets a 8a 8! 62 eg' 6) ayes Ulpeay eae, map ree Ol uava ew oha! goere REC eat ei Meena enccanete 
18 .124 BOT MR Nee Merete ane tapi oe Pee cieicy nee RAW na¥ipt alba Tp Raseh gicbicay Ste ih: ‘wr ad aE este, fer emacs erie ne Dems nce rene ae 
20 155 875 008 23 043 2 040 251 .007 0 040 
25 259 1.90 015 3 102 058 498 013 4 .090 
30 364 3.45 024 0 202 076 834 024 5 182 
40 544 8.03 043 0 540 106 1.75 057 1 581 
50 695 14.2 060 4 1.06 .130 2.93 099 2 1.358 
60 .793 20 O75 4 1.74 148 4.33 .146 7 2.592 
70 86 30.0 .087 9 2.56 .162 5.88 .189 4.27 
80 91 38.9 097 6 3.49 elie 7.56 . 230 6.37 
90 .95 48.2 .105 4.50 . 182 9.33 . 267 8.86 
100 98 57.9 ua 5.58 .189 bee: . 3800 11.69 
ee eee 


SPECIFIC HEAT AND ENTHALPY OF SOME SOLIDS AT LOW TEMPERATURES (Continued) 
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T Tungsten = Zinc - 
Cer VEE ae eee) 

eas jo™) deg") K jg jg deg K jg} 
1 0.000 0074 0.000 0037 0.000 O11 0.000 005 
2 .000 0158 000 0152 .000 028 000 023 
3 000 0262 .000 0360 .000 058 .000 065 
4 .000 03938 .000 0685 000 LI .000 14 
6 .000 0783 .000 182 .000 29 -000 53 
8 .000 141 .000 396 000 96 001 6 
10 .000 234 .000 765 002 6 005 0 
15 .000 725 .002 97 O11 O34 

20 .001 89 009 2 026 25 

25 004 21 023 7 049 ol 

30 .007 83 .053 4 076 .62 

40 .018 4 .181 125 1.62 

50 .033 2 436 ahtd 3.11 

60 .048 3 843 208 6.01 

70 .060 5 1.39 . 236 Line 

80 Ord 5) 2.05 258 9.70 

90 .081 0 2.81 rane 12.38 

100 088 8 3.66 .293 15.24 








8 Superconducting. 

b In germanium the electronic specific heat is markedly depend- 
ent on impurities. The values given are for pure germanium 
(negligible electronic specific heat). 

© g-Iron is the form that is thermodynamically stable at low 
temperatures. It has the body-centered cubic lartice which is 
the basis of the ferritic steels. 

d y-Iron is stable between 910° and 1,400°C. It has the face- 
centered cubic structure which is the basis of the austenitic steels. 
Since pure y-iron is not stable at low temperatures the above 
values were calculated by application of the Kopp-Neumann 
rule to experimental data on two austenitic Fe-Mn alloys and 
are of uncertain accuracy. 

e Superconducting transition temperature. 

i Superconducting transition temperature of mercury. 


i Melting temperature of mercury. 

1In silicon the electronic specific heat, y7, is markedly 
dependent on impurities. Values of the coefficient, y, from zero 
to 2.4 X 1076 jg-! deg~? K have been reported. The values in 
the above table are for pure silicon (y = 0). 

m It has been shown (Barrett 1956, Hull & Rosenberg 1959) 
that sodium partially transforms at low temperatures from the 
normal body-centered cubic structure to close-packed hexagonal. 
The transformation is of the martensitic type and is promoted by 
cold-working at the low temperatures. Inasmuch as none of the 
calorimetric measurements on sodium were accompanied by 
erystallographic analysis, the tabulated data below 100°K are to 
some degree ambiguous. 

n Superconducting transition temperature of tin. 

o Superconducting transition temperature of tantalum. 


CONSTANTS OF DEBYE-SOMMERFELD EQUATION 


Cp = 70 +aT3,a = 1274/5003; 0< T < Tmax; Tmax = maximum temperature 
to which the equation can be used with the limiting value of 9. 








Substance 108, y 108 0 Tmax 
Metals: jg": deg? K | mjg-atom™ deg K | jg-' deg-4 K | deg K deg K 
Aluminum........ 50.4 1.36 0.93 426 4 
Beryllium......... | 25 0.226 138 1160 20 
Bismuth, sacs). 0.32 067 5.66 118 2 
Cadmium........ 5.6 63 2.69 186 3 
Chromium........ 28.3 1.47 0.165 610 4 
Copper. . Be 10.81 0.687 746 344.5 10 
Germanium....... (8) (4) .528 370 2 
ROU pb sas vers 3.75 0.74 2.19 165 15 
Indium 15.8 1.81 13.1 109 2 
(eal go) means 90 5.0 0.349 464 10 
Dead aa see ore 15.1 3.1 10.6 96 4 
Magnesium....... 54 1.32 1.19 406 4 
a-Manganese..... Aah 13.8 0.328 476 12 
Molybdenum..... 23 2.18 .238 440 4 
Nickel uresencceee 120 7.0 39 440 4 
INTOD Mx yeeiente 85 7.9 64 320 1 
Palladimmiynt cn. 98 10.5 .89 274 4 
Platinum....... 34.1 6.7 12 240 3 
Bhodiuiy, anesenw 48 4.9 78 478 4 
Silicon.. hn oe (8) (8) 263 640 4 
i io ee ee 5.65 0.610 1.58 225 4 
SOCMIAA. stack: 60 1.37 21.4 158 4 
Wantalumy, 7cscc. +. 31.5 6.7 0.69 250 4 
Tin (white)....... 14.7 1.75 221 195 2 
Qitanium..< sc. 71 3.4 0.54 420 10 
Tungsten 7 eB} 16 405 4 
Line cesaee ote 9.6 0.63 1.10 300 4 
Alloys: 
Constantan®...... 113 6.9 0.56 384 15 
Monel®, o.c0 cae eee 108 6.5 62 374 20 
Other inorg. subs.: 
Diareion span es fey eialll).<fetiolora ate engl Mtsreiayehe rete es Sage 0.0152 | 2200 50 
TCG NaN SECA Pe thotes GH). scape deat abate 15.2 192 10 
Pyrexoc dee cucaeall| ceee cneae il! cet aeisbiot shea « Salat Whe. cete 5 
Organic subs.: 
(Glvantal pee a: FIL terete cn) warned AGEs ee ee LTS BRA) Oita ait 4 
Dithertons ee ween erect sted! case eee te SERaG SOMO ORs 4 
Polystyreneacc sere haa eeokcmel| As gop ieee eee? CSARR Rio. Aes 4 




















(a) Superconducting. 


D-101 


BOILING POINT OF WATER 
(Hydrogen Scale) 







































































illi Tenths of millimeters 
resstre Tenths of millimeters Pressure 
sip 0 ty ee} Bs AdeBe 6. ar ins ee mm 0 1 Pe ates 4 Bl ces 72 | ese ce 
750 99.630 | 633 | 637 | 641 | 645 G48 652 656 659 663 
700 97.714 | 718 | 722 | 725 | 729| 733 | 737 | 741 | 745 | 749 751 667 | 671 | 674 | 678 | 682 
701 753 | 757 | 761 | 765 | 769| 773 | 777 | 781 | 785 | 789 752 704 | 708 | 712 | 715 | 719 723 | 726 | 730 | 734 | 738 
702 792 | 796 | 800 | 804 | 808] 812 | 816 | 820 | 824 | 828 753 741 | 745 | 749 | 752 | 756 760 | 764 | 767 | 771 | 775 
703 832 | 836 | 840 | 844 | 847] 851 | 855 | 859 | 863 | 867 754 778 | 782 | 786 | 790 | 793 797 | 801 | 804 | 808 | 812 
879 | 883 7 
704 871 | 875 887 | 891 | 895 | 899 | 902 | 906 bie safe lane lees steer aan § 34 83 5 s 4 1 § ‘ 5 8 ‘ 9 
705 97.910 | 914 | 918 | 922 | 926} 930 | 934 | 938 | 942 | 946 756 852 | 856 | 860 | 863 | 867 
706 949 | 953 | 957 | 961 | 965 | 969 | 973 | 977 | 981 | 985 757 839 | 893 | 897 | 900 | 904 908 | 911 | 915 | 919 | 923 
707 989 | 993 | 996 |*000 |*004 |*008 |*012 |*016 |*020 |*024 758 926 | 930 | 934 | 937 | 941 945 | 948 | 952 | 956 | 959 
708 98.028 | 032 | 036 | 040 | 043 | 047 | 051 | 055 | 059 | 063 759 963 | 967 | 970 | 974 | 978 982 | 985 | 989 | 993 | 996 
9 67 075 | 079 | 082 | 086 | 090 | 094 | 09 2 
i : is e ae 760 100.000 | 004 | 007 | 011 | 015 018 | 022 | 026 | 029 | 033 
710 98.106 | 110 | 114 | 118 | 121 | 125 | 129 | 133 | 137 | 141 761 037 | 040 | 044 | 048 | 052 055 | 059 | 063 | 066 | 070 
711 145 | 149 | 153 | 157 | 160] 164 | 168 | 172 | 176 | 180 762 074 | 077 | 081 | 085 | 088 092 | 096 | 099 | 103 | 107 
712 184 | 188 | 192 | 195 | 199 | 203 | 207 | 211 | 215 | 219 763 110 | 114 | 118 | 121 | 125 129 | 132 | 136 | 140 | 143 
713 223 | 227 | 230 | 234 | 238] 242 | 246 | 250 | 254 | 258 764 147 | 151 | 154 | 158 | 162 165 | 169 | 173 | 176 | 180 
714 261 | 265 | 269 | 273 | 277 | 281 | 285 | 289 | 292 | 296 
765 100.184 | 187 | 191 | 195 | 198 202 | 206 | 209 | 213 | 216 
715 98.300 | 304 | 308 | 312 | 316 | 320 | 323 | 327 | 331 | 335 766 220 | 224 | 227 | 231 | 235 238 | 242 | 246 | 249 | 253 
716 339 | 343 | 347 | 351 | 355 | 358 | 362 | 366 | 370 | 374 767 257 | 260 | 264 | 268 | 271 275 | 279 | 283 | 286 | 290 
717 378 | 382 | 385 | 389 | 393 | 397 | 401 | 405 | 409 | 412 768 293 | 297 | 300 | 304 | 308 311 | 315 | 319 | 322 | 326 
718 416 | 420 | 424 | 428 | 432 | 436 | 440 | 443 | 447 | 451 769 330 | 333 | 337 | 341 | 344 348 | 352 | 355 | 359 | 363 
719 455 | 459 | 463 | 467 | 470 | 474 | 478 | 482 | 486 | 490 
770 100.366 | 370 | 373 | 377 | 381 384 | 388 | 392 | 395 | 399 
720 98.493 | 497 | 501 | 505 | 509} 513 | 517 | 52C | 524 | 528 771 403 | 406 | 410 | 414 | 417 421 | 424 | 428 | 432 | 435 
721 532 | 536 | 540 | 544 | 547 | 551 | 555 | 559.| 563 | 567 772 439 | 442 | 446 | 450 | 453 457 | 461 | 464 | 468 | 472 
722 570 | 574 | 578 | 582 | 586 | 590 | 593 | 597 | 601 | 605 773 475 | 479 | 483 | 486 | 490 493 | 497 | 501 | 504 | 508 
723 609 | 613 | 617 | 620 | 624 | 628 | 632 | 636 | 640 | 643 774 511 | 515 | 519 | 522 | 526 530 | 533 | 537 | 540 | 544 
724 647 | 651 | 655 | 659 | 662 | 666 | 670 | 674 | 678 | 682 
. 775 100.548 | 551 | 555 | 559 | 562 566 | 569 | 573 | 577 | 580 
725 98.686 | 689 | 693 | 697 | 701 | 705 | 709 | 712 | 716 | 720 776 584 | 588 | 591 | 595 | 598 602 | 606 | 609 | 613 | 616 
726 724 | 728 | 732 | 785 | 739 | 743 | 747 | 751 | 755 | 758 777 620 | 624 | 627 | 631 | 634 638 | 642 | 645 | 649 | 653 
727 762 | 766 | 770 | 774 | 777 | 781 | 785 | 789 | 793 | 797 778 656 | 660 | 663 | 667 | 671 674 | 678 | 681 | 685 | 689 
728 800 | 804 | 808 | 812 | 816 | 819 | 823 | 827 | 831 | 835 779 692 | 696 | 689 | 703 | 707 710 | 714 | 718 | 721 | 725 
729 838 | 842 | 846 | 850 | 854 | 858 | 861 | 865 | 869 | 873 
780 100.728 | 732 | 735 | 739 | 743 746 | 750 | 753 | 757 | 761 
730 98.877 | 880 | 884 | 888 | 892 | 896 | 899 | 903 | 907 | 911 781 764 |~768 | 772 | 775 | 779 782 | 786 | 789 | 793 | 797 
731 915 | 918 | 922 | 926 | 930 | 934 | 937 | 941 | 945 | 949 782 800 | 804 | 807 | 811 | 815 818 | 822 | 825 | 829 | 833 
732 953 | 956 | 960 | 964 | 968 | 972 | 975 | 979 | 983 | 987 733 836 | 840 | 843 | 847 | 851 854 | 858 | 861 | 865 | 809 
733 991 | 994 | 998 |*002 |*006 |*010 |*013 |*017 |*021 P025 784 872 | 876 | 879 | 883 | 886 890 | 894 | 897 | 901 | 904 
734 99.029 | 032 | 036 | 040 | 044 | 048 | 051 | 055 | 059 | 063 
785 100.908 | 912 | 915 | 919 | 922 926 | 929 | 933 | 937 | 940 
735 99.067 | 070 | 074 | 078 | 082 | 085 | 089 | 093 | 097 | 101 786 944 | 947 | 951 | 954 | 958 962 | 965 | 969 | 972 | 976 
736 104 | 108 | 112 | 116 | 119 | 123 | 127 | 131 | 135 | 138 787 979 | 983 | 987 | 990 | 994 997 |*001 |*005 |*008 |*012 
737 142 | 146 | 150 | 153 | 157 | 161 | 165 | 169 | 172 | 176 738 101.015 | 019 | 022 | 026 | 029 033 | 037 | 040 | 044 | 047 
738 180 | 184 | 187 | 191 | 195 | 199 | 203 | 206 | 210 | 214 789 051 | 054 | 058 | 062 | 065 069 | 072 | 076 | 079 | 083 
739 218 | 221 | 225 | 229 | 233 | 236 | 240 | 244 | 248 | 252 
790 101.087 | 090 | 094 | 097 | 101 104 | 108 | 112 | 115 | 119 
740 99.255 | 259 | 263 | 267 | 270 | 274 | 278 | 282 | 285 | 289 791 122 | 126 | 129 | 133 | 126 140 | 144 | 147 | 151 | 154 
741 293 | 297 [ 300 | 304 | 308 | 312 | 316 | 319 | 323 | 327 792 158 | 161 | 165 | 168 | 172 176 | 179 | 183 | 186 | 190 
742 331 | 334 | 338 | 342 | 346 | 349 | 353 | 357 | 361 | 364 793 193 | 197 | 200 | 204 | 207 211 | 215 | 218 | 222 | 225 
743 368 | 372 | 376 | 379 | 383 | 387 | 391 | 394 | 398 | 402] 794 229 | 232 | 236 | 239 | 243 246 | 250 | 254 | 257 | 261 
744 406 | 409 | 413 | 417 | 421 | 424 | 428 | 432 | 436 | 439 
795 101.264 | 268 | 271 | 275 | 278 282 | 286 | 289 | 293 | 296 
745 99.443 | 447 | 451 | 454 | 458 | 462 | 466 | 469 | 473 | 477] ~=—-796 300 | 303 | 307 | 310 | 314 317 | 321 | 324 | 328 | 332 
746 481 | 484 | 488 | 492 | 495 | 499 | 503 | 507 | 510 | 514] 797 335 | 339 | 342 | 346 | 349 353 | 356 | 360 | 363 | 367 
747 518 | 522 | 525 | 529 | 533 | 537 | 540 | 544 | 548 | 551 798 370 | 374 | 377 | 381 | 385 388 | 392 | 395 | 399 | 402 
748 555 | 559 | 563 | 566 | 570 | 574 | 578 | 581 | 585 | 589} 799 406 | 409 | 413 | 416 423 | 427 | 430 | 434 | 437 
615 | 619 | 622 | 626} 800 LOUESAT Ss Hee oe BPs th eee 






































For lower pressures see under Vapor Tension of Water 


MELTING POINTS OF MIXTURES OF METALS 
(Smithsonian Physical Tables) 
Melting-points, °C. 




















Percentage of metal in second column. Percentage of metal in second column. 

Metals Metals 
0% 10% 20% 30% 40% 50% 60% 70% 80% 0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 
Pb. Sn. 5 190 5 < i. Sn. | 1455 1380 1290 1200 1235 1290 1305 1230 1060 800 232 
af ae 126 168 205 ... 26 Bi] 96 425 520 590 645 690 720 730 715 570 268 
Te. 30 600 48 46 -] 96 125 185 245 285 325 330 340 360 390 322 
eves . 705 905 ¢ - i 322 420 520 610 700 760 805 850 895 940 954 
Na. ite 3e 290 96 ‘ 321 300 285 270 262 258 245 230 210 235 302 
ae 955 1020 108 . | 322 280 270 295 313 327 340 355 370 -390 419 
Sb. Be : 490 5 600 ‘ kK . | 1063 910 890 895 905 925 975 1000 1025 1060 1084 
Al oe Oat 950 970 1010 6: . | 1064 1062 1061 1058 1054 1049 1039 1025 1006 982 963 
Ca " 610 BE 1055 ‘i 1075 1125 1190 1250 1320 1380 1455 1530 1610 1685 1775 
ei 55 915 970 102! 675 1062] K.Na.]| 62 17.5 -10-35 5 11 26 41 58 77 97.5 
he ! 575 750 : Sree ce ee ee SOU TLIO | A365 siG26 260. une 
ae 530 425 . | 62.5 133 165 188 205 215 220 240 280 305 301 
oe 1220 131 1500 . Ni, | 1080 1180 1240 1290 1320 1355 1380 1410 1430 1440 1455 
Sn. 320 605 590 540 . | 1082 1085 990 945 910 870 830 788 814 875 960 
ap. Bil 6 520 330 .] 1084 1005 890 755 725 680 630 580 530 440 232 
nea BOS 850 . | 1084 1040 995 930 900 880 820 780 700 580 419 
Sn. 395 255 .Zn.}] 959 850 755 705 690 660 630 610 570 505 419 


pa 540 470 .| 959 870 750 630 550 495 450 420 375 300 232 
96.5 90 80 70 60 45 22 55 95 215 |... 





*The data in this table are compiled from various sources,—hence The triple point of water, 0.01°C (273.16°K) is the thermodynamic point 
variations in the melting point of the metals as shown in this column. for temperature measurements. 
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MELTING AND BOILING POINTS OF THE ELEMENTS 
Sess aaa ae 


Element 





AOMBIWIM Ge opie woe see 
Alumintim’. i aes 
Amoericttimn tives <5 hs 
AMTIMDD Ys 5 ani saeacs 
IAT ROU cn ree rectal atest 
AxSenIC (ETAT) oe <casscun 
ASta tin nace Biers a a 
Rariumcencccio este wis 
Berkeblum: ciesk cass es 
Boeryiligm ene edsacrt 
Bismuthiaceeceun ie.sce 


BYomiIne coves ons «ns 
Gis broke 7 en 
Calonimerng «cc atepeace 
Galiformiums ccc... os 
@Carhoneiae meen ere 
Gorlitmce.gircetls eersin 
CQsUID. seek pe sco chai ss 
Ghiormetcrtswiaiws we we 
ChYOMWUM ook ee acc 


Columbium 
(See Niobium) 


Deuterium 
(See Hydrogen) 

BDysprosivin ss .. isa ws 
Binsteminm so. .6 ... - 
Element 102.......... 
Erbin cetocek wicecs «0 
BMPORIWI ea ec 
Bermivim sy sss...2)e0 fans sis 
WIWOriNe esos wes cw or 
Franctumi. ose 
Gaedolintame <..sc5.s05: 
LOT ANTS iho Mars Sec reeNG 


PUTIN Se te esohec4 up ers tsi seen 
Be Vey beci hth r ieeeeerieune etree 
Mydrogen .nncs.co500n «6 
distin ssarcas 5 acne 


Keryptonerrnc. clive ace 
Ganthanvim: o.0s02 2 )svac 

















Beline Point <a tt Bilewent Melting Point ces oe al 
1050 3200 + 300 Manganese........... 1244 + 3 2097 
660.1 2467 Mendelevriric.) @: Gras! Met mie sd ne | eb eee cone 
ESOC Cr ar en MON shatalt tenet wa artes IMGTOUDY tiaieavacn whee es — 38.87 356.58 
630.5 1380 Molybdenum.......... 2610 5560 
—189.2 —185.7 Neodymium.......... 1024. 3027 
817 (28 atm.) 613 (sub.) INCOD Gm gush apres | leas 67 — 245.92 
Sie Sard ah ies, thcshcaul hehe cart coeasvagins WNeptumiimy 1. scr ve us 640 + 1 MAME osm ont 
725 1638 Nickelinmisiench rm nentol, Alaa 2732 
SNCs SPO A men CoO OCA ar NiODIUM. Gsucens osu! 2468 10 4927 
1278 + 5 2970760 Nitrogen ew mpear aie — 209.86 —195.8 
o71-3 1560 + 5760 Osmium.............. 3000 + 10 ~5000 
2300 2550 (sub.) Oxy ron. oe eed eo aed. —183.0 
—7.2 58.78 Ozonieantetea 5 otter et De (asa =—111.9 
321.03 765 Pee OMinerey ct cic «aw 1552 2927 
842-8 1487 Phosphorus (white).... 44.1 280 
EP riahs seis Le ehor aire |eapoaearere oe ua'e oui Pilati wi sea aie ere lee6O) 3827 + 100 
>3550 4827 Plutonium............ 639.5 + 2 3235 + 19 
795 3468 PoOlLoninwi ves. seen 254 962 
28.5 690 Potassium... oh see 63.65 774 
—100.98 —34.6 Praseodymium........ 935 3127 
1890 2482 Promethium:......... 1035 2730 
1492 2900 Protactinium..... 12307 el eee BL. ee ae ane 
Ie 6 | fy 2 epee Oe epee 700 <1V737. 
Radin n ts ivcks cnn fee —71 —61.8 
1083 + 0.1 2595 Rhenium eae eee 3180 5627 
RE glasses wiareisis ||! ere tie easrosnuttcacts Rhodium gcdecessc. =|) 1960 3727 + 100 
Rubidium. <s20. s44.4. 38.89 688 
Ruthenium. 520054 2250 3900 
1407 2600 Samarium es casos. nae 1072 1900 
Sees Gs ee ais hoa Shoo eee Scandmme. seers ae) eal oeO 2727 
He, ate RC RIR CATR cee ed MORNE Re ache Selenium (gray)....... Pylre 684.9 + 1.0 
1497 2900 DIMCOnE eee ence 1410 2355 
826 1439 SULVOR Sl ba etc eto cs 960.8 2212 
EPA isis fn ch. Mercia) coke pee oe Sodium akon 97.81 + 0.08 892 
— 219.621 atm — 188.141 atm. Strontiumun. o...7...8 769 1384 
Nee ee Sulfur (rhombic)....... 112.8 444.6 
1312 ~3000 (monoclinic).... 119.0 444.6 
29.78 2403 Mantalum eee) unworn 2996 5425 + 100 
937.4 2830 Mechnetivmics. 1-2-1) meee OOD Oman ail) Aayeeeene are eee 
1063.0 2966 Melliimaiim eee mnie 449.5 + 0.3 989.8 + 3.8 
2150 5400 MESH OF NOVI sommes ceeme ened 1356 2800 
—272,226 atm — 268.6 Wn allan ey envy ees 303.5 1457 + 10 
1461 2600 Thorium esac. ee el OO ~4000 
— 259.14 — 252.5 Dahan ert ni ted ted 1545 1727 
156.61 2000 + 10 Waaiea mecwanc tthe canes 231.91 2270 
113.6 184. 35atm. Bitaninimyier. gee 1675 3260 
2443 4527 + 100 Tungsten..... 3380 5927 
1535 3000 Tanita wa cnera ewan se 1132.3 + 0.8 3818 
—156.6 —152.30 + 0.10||Vanadium............ 1890 + 10 ~3000 
920 3469 Wolfram (See Tungsten) 
Be rrebet es Stace lle cconrealetnecunerousls ONON ie nese ene woe AO =—107.1 +3 
327.3 1744 Wtterbiumi. .. +. 824 + 5 1427 
179 1317 DAA ON or ony deere om ds 1495 +5 2927 
1652 3327 ZAD GAA cane Beha io 419.4 907 
651 1107 WANG ODIUMG ee aa 1852 + 2 3578 




















BOILING POINTS AND TRIPLE POINTS OF SOME LOW BOILING ELEMENTS 


(Compiled 1960) 
Temperature relative to ice point of 273.15°K. 





Element Boiling point °K. 
He 4.215 
p-H2 20.27 
n-He 20.379 
Ne 77.35 
Oz 90.18 
A 83.81 





Triple point °K. 


dr point °K 





13.81 
13.95 


54.34 





2.174 
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MOLECULAR ELEVATION OF THE BOILING POINT 


(Most values from Hoyt, C.S. and Fink, C.K., Journal of Physical Chemis- 
try, Vol. 41. No. 3., March, 1937.) 


Molecular elevation of the boiling point showing the elevation of the 
boiling point in degrees C due to the addition of one gram molecular weight 
of the dissolved substance to 1000, grams of any one of the solvents below. 
The correction in the last column gives the number of degrees to be sub- 
Veet for each mm. of difference between the barometric reading and 

0 mm. 


Cyclohexane 


Ethanol (ethyl alcohol) 
Ethyl acetate 
Ethyl ether 


Methanol (methyl alcohol) 
Methyl acetate 
Nitrobenzene 
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MOLECULAR DEPRESSION OF THE FREEZING POINT 


Showing the depression of the freezing point due to the addition of one 
gram molecular weight of dissolved substance, for various solvents. 


Depression for one gram 


molecular weight dissolved 
Solvent 


Acetic acid 

BOn2 ONO) isn anatase srevoteNGatowocaiiae imine AMON ake ome 
Benzophenone 

Diphenyl 

Diphenylamine 


Ethylene dibromide 
Formic acid 
Naphthalene 
Nitrobenzene 


Stearic acid 
Triphenyl methane 
Urethane 
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CORRECTION OF BOILING POINTS TO STANDARD PRESSURE 
By H. B. Hass anp R. F. Newron 


This correction may be made by using the equation: 


_ (273.1 + t)(2.8808 — log p) 


a @ + .15(2.8808 — log p) 





where At = degrees C to be added to the observed boiling point. 
t = the observed boiling point. 
log p = the logarithm of the observed pressure in millimeters of mercury. 


¢ = the entropy of vaporization at 760 mm. 


The value of ¢ may be estimated from the graph and the table. Substances not included 
in the table may be classified by grouping them with compounds which bear a close 
physical or structural resemblance to them. 

Example 1. Benzene boils at 20°C. at 75 mm pressure. What is its normal boiling 
point? We do not find benzene in the table but we find hydrocarbons in group 2, and a 
group 2 compound with a boiling point of 20° has a ¢ of 4.6. 

Substituting in the equation 


Ag = (273-1 + 20) (2.8808 — 1.8751) _ goo 
4.60 + .15(2.8808 — 1.8751) 





Adding this to 20° gives 82° as a first approximation. 

The graph shows that the ¢ for a compound of group 2 boiling at 82° is 4.72 instead 
of 4.60 which we originally used. Since ¢ is in the denominator, this increase will lower 
our At by the ratio, 4.60/4.72, or the corrected At is 62 X 4.60/4.72 = 60.4. Adding 
At to t, gives 80.4° as a second approximation. 

The formula can best be used in a slightly different form when the reverse calculation 
is desired, 7.e., when one calculates the vapor pressure at a given temperature, lower 
than the normal boiling point. 





pAt (2) 


2.8808 — log p = 5737 7g — 15at 


Example 2. Alcohol boils at 78.4°C. What is its vapor pressure at 20°C.? Substituting 
in equation 2: 
X. 6.06 X 58.4 Bi 
2 DEVE LOE-P i ogerte Sects SCHSIAy eee 
log p = 2.8808 — 1.245 = 1.6358 


p = 43.2 mm. 





Here no second approximation is necessary, since the correct value of @ was taken 
immediately, the normal boiling point having been known. 








Compound Group Compound Group 
Acetaldehydemnt teens set 3 AIMiN eS teedetrnin yarn ota gespeots 3 
ACOUICRACIC ait sense om me eee oe 4 PINDOPAUAICO NOs Bus da wandy as 8 
Arceticeanliy, dride nme smeaee ke 6 Anthracene. 47 y.t.che muah ls 1 
PA COLON Criwaeee ero tac orn times 3 ANIMAS EDHAKING 4 po pe aos ed e490 1 
Acetophenone. ......006.0.4- 4 Benzaldehydew.. 222.2522. oss 2 
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CORRECTION OF BOILING POINTS TO STANDARD PRESSURE(Continued) 





Compound Group Compound Group 
IBEDZOLCLA CIC ees ene 5 Hydrogen cyanide............. 
IBenZoOniGrl eae ee eee 2 Tsoamy) alconolee. ss. ere 
Benzophenone..... ah sane 4.28 2 Tgobutbyltalcololiee seat er ee 
Benzyl alcohol.......... 5 KsobDUGytiC BClG.= meee eee 
iButylethyl encarta sae ree 1 [sO Caprolc acid'as eater 
[BANOO CKO co eabanrnvocAbonar 7 Methane rc. ccna eee 
Cam photaern shit: Gira eer 2 Meth ame das sa tocasen acces ae 
Carbon monoxide:..-.) 22-4: 1 Methyl anaimes.c . eee tee 
Carbon oxysulfide............. 2 Methyl benzoate.............. 
Carbon suboxide,.........6... 2 Methylmether aoe) serine oe 
Carbon sulfoselenide........... 2 Methyl ethyl ether............ 
mp. Chlorogniliness 0.7) eee 3 Methyl ethyl ketone........... 


Chlorinated derivatives........ 

















Same group 


as 








Methyl fluoride ss. op sei oe 
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though Cl were H|;Methyl formate............... 
ONT Da CLCSOlS emer ne ne 4 Methyl salicylate... 2.1. sec 
Cyanogen een tie Mica t are 4 Methyl silicane?f... 5 ase. 
Cyanogen chloride............ 3 a eNapbtholsece: se eae 
Dibenzyl ketone... . 0800." 2 INitrobenzene: a1. ac) ee 
Dimethylamines se. cee 4 Nitromethane. 32) ores eee 
Dimethyl oxalate............. 4 o.m.p. Nitrotoluenes........... 
Dimethyl silicane............. 2 o.m.p. Nitrotoluidines......... 
EN SUIGV Sh, 5 Berra MeO aD Re rea RT 3 Phenanthrene.,. <4 5... 4 ee 
Ethanol 8 IPNGWOI rd creem cater cae Cee 
Ethers 2 IPROSZENE. Beh) face cores ae ee 
Eithy lamin ehere eee eet a 4 Phthalic anhydmde:li.....-..- 
Hthylenelolycolinn une ancen on 7 IBTOpIONIC: ACIGin wpe ety See 
Hthylenesoxidel aman enecae 3 n-propyl aleohol......en 4a. ss: 
Hoxmickacidannm: wei. seer ne 3 Quinones). ae eee 
Glycoludiacetatennn) saat 4 uliides ieee eee 
Halogen derivatives........... Same group as Tetranitromethane............ 
though halogen |/Trichloroethylene............. 
wereshydrogent)||\Malerieacid..oe0n. some cee 
Heptylic-Acidey 2p ea..ecehe eo. i Waterss 212-05 Bie 4. coe 
Hyvidrocarbonsmn.n) aa. 2 
8 Pt TSE EPA EEE Pte ty tT pt 
6 EEE EE ETE EEE EEE EEE EEE EEE EEE eet 
; at a 
Be CORE OO Coad Be ee CORP RROROOCdoSeue! canoe sss one 
65 = Le 
ml BCR OC SERENE ED = cB REHASH 
ett ECE RR ERE Ce ee eet et 
Led a 1 | = ‘en 
‘as ieulaiceietaeer eet PCE SeE i Peer 
: A sd a 0 nS CB es A WN St EE 
Pe ea a a Bs a a a as 
: pT op eo 2G RES * = ae Rees A BRR, 
2 fe eee 
|e a= ee ciel ee — 1 | 1 , 
ae Ber a ree EEE ee or ee eee rh 
; ed L ro easel HY & 1 aS \s at ‘es 
spe Pe zesasso3recuesdetescrassdeterczaseestotarczee 
oe Be = aa ail ae =a bs —1 | 
a. Spee as 12? = esses Ie eee 
rie pp l a tee tees et EL ee tt 
RO A Fd 0 a i BEA ss A 
Sees anes a aee Ree eee. ca ee ee ne eeeeeean 
See ee — cee cM ERA AG Ee 
an L| | fever aus Re ERE RRRRROSRRRERSGeeSnenn 
volatile zs BAP P< _ oats SRM RR OR RAR RMT 5 
ESaaee our et - A HH 
eae sans saeena ceauaaases]aeeeseeeerseeeereeees 
i cl el SES EO eR 
saan RE EE HEE sp EEA BREESE 




















100° 





150° 








200° 250° 300° 


BOILING POINT AT STANDARD PRESSURE 
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350° 




















VAN DER WAALS’ CONSTANTS FOR GASES 
(Calculated from Amagat units " pepe gahason Physical Chemical 
Tables ) 


Van der Waals’ equation is an equation of state for real gases- It may be written 


(e + a) (V — 6) = RT for one mole. 


na 
a wm) (V — nb) = nRT for n moles. 


The term a is a measure of the attractive force between the molecules. The term b is due to the finite volume of the molecules and to 


their general incompressibility. It is known that a and 6 vary to some extent with temperature. 
Ihe values for a and b in the following table are those to be used when the pressure is in atmospheres and the volume is in liters. Thus 


R in the above euuation will be 0.08206 liter atmospheres per mole per degree. 7’ is degrees Kelvin. 
















































a b a b 
Name Formula Name Formula 
(liters)? X atm. | liters (liters)? X atm. liters 
(mole)? mole (vole)? mole 

Acetic acid........ . ..| CH;CO2H 17.59 0.1068 n-Hexane......-++..++++ CcHus 24.39 0.1735 
Acetic anhydride....... (CHsCO)20 19.90 0.1263 Hydrogen..........00. 0105s. He 0.2444 0.02661 
AGELONGS oo, Nissin se 5 (CH3)2CO 13.91 0.0994 Hydrogen bromide....... HBr 4,451 0.04431 
Acetonitrile....... .-| CH3CN 17.58 0.1168 Hydrogen chloride....... HCl 3.667 0.04081 
ACOLVIONG sc cies ne cae eer CoHe 4.390 0.05136 Hydrogen selenide....... HSe 5.268 0.04637 
ATWINGIIAnralerctaleratercrals ois NH; 4.170 0.03707 Hydrogen sulfide........ H.2S 4.431 0.04287 
Amy! formate HCO2CsHir 27.58 0.1730 Lodobenzeneés...34. su. CoHsl 33.08 0.1656 
Arn yleme S557 </cteielg) + (<!a1c.0's CsHio 15.90 0.1207 Kary cOD ua nairerls eetetsiisiens Kr 2.318 0.03978 
Tsoamylene CsHio 18.08 0.1405 INGORCULY. oon sisielersies ess m Hg 8.093 0.01696 
Amshinie ses Ae ere scat CoHsNH2 26.50 0.1369 IMésitsilone:snideahionit:s (CH) 3CcHa 34.32 0.1979 
I NEOUS Rea TOR eo iad eek 1.345 0.03219 Methane. pci samen ier CHa 2.253 0.04278 
BENREN Gai aneee sos 5 CcHe 18.00 0.1154 Methyl acetate.......... CH;CO:CH, 15.29 0.1091 
Benzonitrile............ CeHsCN 33.39 0.1724 Methyl alcohol.......... CH;0H 9.523 0.06702 
Bromobenzene......... CeHsBr 28.56 0.1539 Methylamine............ CHsNH2 7.130 0.05992 
R-Butane jogs cs wwe e ae 6 Calo 14.47 0.1226 Methyl butyrate......... C3HiCO2CH3 23.94 0.1569 
tso-Butane..........---| CaHio 12.87 0.1142 Methyl isobutyrate...... C3H:CO:CH, 24.50 0.1637 
iso-Butyl acetate.. ....| CHsCO2CsH» 28.50 0.1833 Methyl chloride......... CH:;Cl 7.471 0.06483 
iso-Butyl alcohol....... C4HsOH 17.03 0.1143 Methylethers.e ie. oes (CH3)20 8.073 0.07246 
iso-Butyl benzene....... CeHsCaHyg 38.59 0.2144 Methyl ethyl ether....... CH30C2Hs 11.95 0.09775 
iso-Butyl formate....... HCO2CsHy 22.54 0.1476 Methyl ethyl sulfide. .... CH;SC2Hs 19.23 0.1304 
Butyronitrile.......... C3H:CN 25.72 0.1596 Methyl fluoride.......... CH3F 4.631 0.05264 
Capronitrile. ......- +.» .|CsHiucN 34.16 0.1984 Methyl formate......... HCO:CH; 10.84 0.08068 
Carbon dioxide.......- CO2 3.592 0.04267 Methyl propionate....... C2HsCO2CH, 19.91 0.1360 
Carbon disulfide....... CS2 11.62 ‘0.07685 Methyl sulfide........... (CH3)28 12.87 0.09213 
Carbon monoxide...... CO 1.485 0.03985 Methyl valerate......... C4HeCO2CH; 28.96 0.1845 
Carbon oxysulfide..... COs 3.933 0.05817 Naphthalene............ CioHs 39.74 0.1937 
Carbon tetrachloride... | CCl« 20.39 0.1383 Neon. 2 sss ee sects een ee Ne 0.2107 0.01709 
Chiormocs.c. wemer ae as Cle 6.493 0.05622 Nitric oxide............. NO 1.340 0.02789 
Chlorobenzene......... CéH;Cl 25.43 0.1453 Nitrogen.........+++20% Nz 1.390 0.03913 
Ghiloroformesic cee ce: CHCl; 15.17 0.1022 Nitrogen dioxide........- NO2 5.284 0.04424 
m-Cresol.........+-+.-. CH;CeH.OH 31.38 0.1607 Nitrous oxide.... ...| N2O 3.782 0.04415 
Gyanogemce wee aielters | Ne 7.667 0.06901 (HOAPh cm omoUs dD boODoe CsHis 37.32 0.2368 
Wy OlOheEXANE s joie cucu ts oi CeHi2 22.81 0.1424 ORY. COM fee ccciete lenis treverebaler a 2 1.360 0.03183 
@ymenore steele CioHi4 42.16 0.2336 =sE-ONtANG swish ee ohederereroio CsHiz 19.01 0.1460 
Wecanencct Hepes oc cris 10Hiz 48.55 0.2905 iso-Pentane...........+- CsHiz 18.05 0.1417 
Diisobutyle sea. oe sHis 34.97 0. 2296 Phenetole.............-. CcoHsOC2Hs 35.16 0.1963 
Diethylamine......... (CoHs)2NH 19.15 0.1392 Phosphine........ pares PH; 4.631 0.05156 
Dimethylamine........ (CH3)2NH 10.38 0.08570 Phosphonium chloride....| PH4Cl 4.054 0.04545 
Dimethylaniline........ CsHsN(CHa)2 37.49 0.1970 Phosphorus.........-..- Je 52.94 0.1566 
Dipheny les wrseee cit (CoHs)2 52.79 0.2480 Propane. Py.g savant fst CH 8.664 0.08445 
Diphenyl methane...... (CoHs)2C He 38.20 0.2240 Propionic acid...........| CzHsCO2H 20.11 0.1187 
Dipropylamine........ (C2H7)2NH OT 2 0. 1820 Propionitrile............ 16.44 0.1064 
Di-isopropyl.........- (C3H7)2 gant 0.1669 Propyl acetate.......... 24.63 0.1619 
Durene Lee ery tt anes CioHis 45.32 0.2424 Propyl alcohol... 14.92 0.1019 
UTE 5. Sea ae er C2Hs 5.489 0.06380 Propylamine...........- 14.99 0.1090 
Ethyl acetate.......... CH;CO2C:Hs 20.45 0.1412 Propyl benzene.......... 35.85 0.2028 
Ethyl alcohol.......... C2H;OH 12.02 0.08407 iso-Propyl benzene....... CeHsCsH7 35.64 0.2025 
Bihylamines seat nececr CoHsNHe 10.60 0.08409 Propyl chloride.......... C3H7Cl 15.91 0.1141 
Ethyl benzene......... ConkOsHic 28.60 0.1667 Propy] formate.......... HCO2C3H7 18.95 0.1280 
Ethyl butyrate......... C3H7:CO.C2Hs 30.07 0.1919 Propylencaience-tie coe C2He 8.379 0.08272 
Ethyl isobutyrate....... CH COsCols 28.87 0.1994 Pseudo-cumene..........] CoHs(CHa)s 36.61 0.2021 
Ethyl chloride.......... €sH:Cl 10.91 0.08651 Silicon fluoride.......... Siks. 4.195 0.05571 
Ethylether... oss0.2ks (CoHs5)20 17.38 0.1344 Silicon tetrahydride...... SiH 4.320 0.05786 
Ethyl formate.......... HCO2C2Hs 14.80 0. 1056 Stannic chloride......... SnCla 26.91 0.1642 
Ethyl mercaptan....... CoHsS 11.24 0.08098 Sulfur dioxide........... SO2 6.714 0.05636 
Ethyl propionate. . .| CoHsCO2C2Hs 24.39 0.1615 Thiophene.........++++5 CuHaS 20.72 0.1270 
Ethyl sulfide.... ...... (C2Hs) 2S 18.75 0.1214 Toluene........++++-+: CsHsCHs 24.06 0. 1463 
Ethylenes hem wee eee. CoH 4.471 0.05714 Triethylamine. .. ...| (C2oHs)3N 27.17 0.1831 
Ethylene bromide....... (CH2Br)s 13.98 0.08664 Trimethylamine.........] (CHs)3N 13.02 0.1084 
Ethylene chloride...... (CH2Cl)2 16.91 0.1086 Xenon Mer enneeekinesrs e 4.194 0.05105 
Ethylidene chloride.... | CH;CHCle 15.50 0.1073 ASV LONG sane a eiaye se ctererete CoH4(CHs)2 30.36 0.1772 
Fluorobenzene........- Caliek: 19.93 0.1286 O-XYlonence en wae CeH4(CHs)2 29.98 0.1755 
Germanium tetrachloride GeCl, 22.60 0.1485 Mo KVIONE sc assiove eee eee dns CcH4(CHs)2 30.93 0.1809 
Helium. certo et ererr He 0.03412 | 0.02370 Water tack. ciicsssbrics stet H:20 5.464 0.03049 
N= Heptanie wyereeblesie. C7Hie SloL 0.2065 


VAN DER WAALS’ RADII IN A 





Methyl group CH; and methylene CH2:2 0, 
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Half thickness of aromatic nucleus 1.85. 


EMERGENT STEM CORRECTION FOR 
LIQUID-IN-GLASS THERMOMETERS 


Accurate thermometers are calibrated with the entire stem | Where 
immersed in the bath which determines the temperature of the = 


thermometer bulb. However, for reasons of convenience it is 
common practice when using a thermometer to permit its stem 
to extend out of the apparatus. Under these conditions both 
the stem and the mercury in the exposed stem are at a temper- | T,, = 
ature different from that of the bulb. This introduces an error 
into the observed temperature. Since the coefficient of thermal 
expansion of glass is less than that of mercury, the observed 
temperature will be less than the true temperature if the bulb is 


= 
corrected temperature 


° “observed temperature 


m 


hotter than the stem and greater than the true temperature, column. 


providing the thermal gradient is reversed. For exact work | = 
the magnitude of this error can only be determined by experi- 
However, for most purposes it is sufficiently accurate to 
apply the following equation which takes into account the 


ment. 


being determined. 


difference of the thermal expansion of glass and mercury: 





mean temperature of exposed stem. The mean 
temperature of the exposed stem may be deter- 
mined by fastening the bulb of a second thermome- 
ter against the midpoint of the exposed liquid 


the length of the exposed column in degrees above 
the surface of the substance whose temperature is 


“correction factor. For approximate work and 


T. =T. + F X L(T. — Tn) 


when the liquid in the thermometer is mercury a 


value for F of 0.00016 is generally used. For more 
accurate work with mercury filled thermometers 
values as given in the following table are used. 
For thermometers filled with organic liquids it is 


customary to use 0.001 for the value of F. 


Values of F for various glasses 



























0.000157 0.000166 0.000156 0.000158 0.000164 
150 0.000159 0.000167 0.000157 0.000158 0.000165 
250 0.000163 0.000168 0.000161 0.000161 0.000170 
0.000168 0.000173 O-000L66 i “Seen 0.000177 


PRESSURE OF AQUEOUS VAPOR 
VAPOR PRESSURE OF ICE 


Pressure of aqueous vapor over ice in mm of Hg for temperatures from 
—98 to 0°C. 





































.000070} .000048} .000033| .000022/ .000015]] -19 | 0.854 | 0.838 | 0.822 | 0 

—80 | .00040 | .00029 |} .00020 | .00014 | .00010 |} —18 | 0.939 | 0.9: 0.¢ 0. 
—70 | .00194| .00143 | .00105 | .00077 | .00056 |} —17 | 1. ie 0. 0. 
—60 | .00808 | .00614 | .00464 | .00349 | .00261 ]} —16 | 1.1: Le be ret 
—50 | .02955| .0230 | .0178 | .0138 | .0106 |} _45 | | i i ' 
—40 | .0966 | .0768 | .0609 | .0481 Emad | fear Oe ae ae nc 7 
soOss t eshoet! Bogs team lies 1607 eran a a i: - 
—12 | 1. i 2 i 

Toate] 0 (0.0 ly Oe (ee aed 0.6 110 a r % “ 
—10 | 1.5 les i 1. 

ue 0: a 0. 0.28 —9 | 2. A = 2. 

Ne Ou 0. Q. 0.3: — 8 | 2: 2, 2, my 

0. 0.: 0. 0. 0.¢ = 27 9 5: 2. 2. 2 

0. 0. 0. 0. 0. — 6 | 2. 2. 2 Y 

0. 0. 0. 0. 0.4: a5 3. 2. 2. 2. 

0. 0. 0. 0. 0. —4 | 3. 3.2 ey 3: 

0. 0. 0. 0. 0. 5¢ 2408 3 oF Cy aS 

0. 0. 0. 0. 0.5 ee 3" 3. ? 

0. 9. 0. 0. 0. —1 1/4. 4, 4, 4, 

0. 0. 0. 0. 0. — 0 | 4. 4. 4, 4. 
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obtained by interpolation. 


.368 
.485 
.611 
748 
.893 
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VAPOR PRESSURE OF WATER BELOW 100°C 


Pressure of aqueous vapor over water in mm of Hg for temperatures from 
—15.8 to 100°C. Values for fractional degrees between 50 and 89 were 


at et et et 


DMDONND AOOnrne- BP PWWwWWW Nw hh to 


050 
219 
399 
593 
800 


022 


.209 
.ol4 
785 
.075 


385 
785 


144 
525 
931 
363 


822 
309 
828 
380 
965 


585 


244 
.941 
.680 
.462 


. 290 
. 166 
.092 


O71 


105 


OT 
349 
. 065 
.845 
.198 


.617 
mews 
.696 
354 
.102 


. 934 
. 864 
.891 
).018 
.251 


.595 
.050 
627 
.323 
.156 


sual 
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VAPOR PRESSURE OF WATER ABOVE 100° C. 


Based on values given by Keyes in the International Critical Tables. 


Temp. 
Tcape Peer Temps pee op 





Temp. § Temp 
oF. Cre} 








5940.9 
6085. 3: 
6233 . 5: 
6383 

6538. ¢ 


25100. 
25543 . 
25994 
26449 . 
26912. 


27381. 
27855. 
28335. 
28823. 
2Y317. 


6694. 
6852 

7O15. 
7180. 
7349. 


7520. 
7694 2 
7872. 
8052 
8236. 


8423 
8616. 
8809. ¢ 
9007 . 52 
9208. 


29817. 
30324. 
30837 . 
31356. 
31885. 


32417. 
32957. 
33505. § 
34059. 
34618. 


35188 
35761. 
36343 
36932. ¢ 
37529. 


38133. 
38742 
39361 
39986. 
40619.7: 


41261 
41910 
42566. 
43229. 
43902. 


44580 
45269 
45964 
46669 . 3: 
47382. : 


48104 
48833 
49570. : 
50316 
51072 


WRAWSO VRAHO NHROWO 


9620. 
9831. 
10047. 
10265. 


10488. 
10715. 
10944. 
1179. 
11417. 


11659. 
11905. 
12155. 
12408. 5: 
12666. 


12929. 
13197. 
13467 
13742. 3% 
14022. 


14305. 
14595. 
14888. 
15184. 
15488. 


WRAWDS NRADO NRARWDO NARAWO NRAWO 


.0 
8 
6 
4 
v 
0 
2.8 
6 
D.4 
2 
0 
8 
6 
4 
.2 
G 
8 
6 
4 
.2 
Oe 
8 
xO) 
4 
2 
0 
8 
6 
4 
2 


WVRAWO NWRHWO 
NRODO NRAWDS NROWDO YRAHO WRAWDO NHAWO 


NPAWDO WRAWDO NRAWO NAROWO 


51838 
52611 
53395 . 32 
54187 
54989 


15792. 
16104 
16420 
16742. 
17067 .32 


WRAWDS NRAHO 


WRAWO 
NRA WO 


55799 
56612 
57448 
58284 
59135.6 


17395.6 
17731 
18072 
18417.8 
18766.6 


wRAWO 
WROWO NPRAWDO WRAWDO NARAWDO WRAWDO WRAWDO NRAWO NHRAWS NWHAWHO NARAWDO NKRAWO 


WRONWO 
wWRODO 


59994 
60860 
61742 
62624 
63528 


19123. 1: 
19482 .6 
19848 9: 
20219. 
20596. 


one 


WhAWS 
toe 


64432 
65352 
662796 
7214. 
68156. 


69114 
70072 
71052 
72048. 
73028. 


20978. 2 
21365 
21757 «5 
22154 
22558. 3: 


PARDO NRAWO 


wRene 
WROWO NRAWO 


NPWS 


22967 .96 
23382 . 9% 
23802 
24229. 
24661, 


NROAWS 


NRAOWO 
WRAOWO 
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VAPOR PRESSURE OF MERCURY 


Vapor pressure of mercury in mm. of Hg for gil ds blag from —38 to 
400°C. Note that the values for the first four lines only, are to be multiplied 















































































by 10-6 
, ‘ ; 8 000276 000335 ; 
+10 000490 000588 000706 000846 .001009 
20 .001201 001426 001691 .002000 .002359 78.381 82.568 86.944 91.518 
30 .002777 .003261 .003823 00447 1 .005219) LOW 2 106.48 A Oi L757 
40 006079 007067 008200 009497 .01098 129.62 136.02 142.69 149.64 
164.39 Viz i210 180.34 188.79 
50 .01267 01459 01677 .01925 . 02206 206.70 216.17 226.00 236.21 
60 02524 02883 03287 03740 04251 
70 04825 .05469 .06189 .06993 .07889 257.78 269.17 280.98 293.21 
80 .O8880 . 1000 1124 .1261 .1413 319.02 332.62 346.70 361.26 
90 . 1582 .1769 .1976 . 2202 . 2453 391.92 408 04 424,71 441.94 
478.13 497.12 516.74 537.00 
100 .2729 . 3032 . 3366 3731 4132 579.45 601.69 624.64 648.30 
110 4572 .5052 .5576 .6150 
120 7457 . 9882 777.92 
130 1.186 1.551 928.02 
140 1.845 2.379 1100.9 
1299.1 
150 2.807 3.578 1525.2 
160 4.189 5.277 
170 6.128 C20 male mor OS. eM BOOe WS TAL 8 ls ae ae cess 2 rile ceva acran hy :c/|rehclley Sake, SUR EE | ae eee eee 
180 8.796 10.833 
190 12.423 15.173 









Pressure (mm Hg) 
Element Element pl ere 


1055 Om TOSS) ol Os2* tO? 1 





Ag Mg 287 331 383 443 515 605 
Al Mn 717 791 878 980 | 1103 | 1251 
Au Mo 1923 2095 | 2295 | 2533 | .... Beye 
Ba Ni 1157 1257 | 1371 | 1510 | 1679 | 1884 
Be Os 2101 2264 | 2451 | 2667 | 2920 | 3221 
Bi Pb 483 548 625 718 832 975 
Cc Pd 1156 1271 | 1405 | 1566 | 1759 | 2000 
Cd Pt 1606 1744 | 1904 | 2090 | 2313 | 2582 
Co Sb 466 525 595 678 779 904 
Cr Si 1024 1116 | 1223 | 1343 | 1485 | 1670 
Cu Sn 232 823 922 | 1042 | 1189 | 1373 | 1609 
Fe Ta 2996 2407 2599F 28200 |e erator aegepds 
Hg W 3382 2554 PHASE SONNE | SK I ee 

In Zn 419 211 248 292 343 ZOD aie sseces 
Ir Zr 2127 1527 1660 | 1816 | 2001 | 2212 | 2459 




















Reprinted with permission from Saul Dushman, “Scientific Foundations |which are in agreement. The table is to be used, therefore, only as a general 
of Vacuum Technique,’’ 1949, John Wiley and Sons, Inc., New York. guide. For a detailed discussion of vapor pressure data, see Dr. Dushman’s 


* The values given in this table are from a variety of sources, not all ofjbook, pages 752-754. 


VAPOK PRESSURE OF CARBON DIOXIDE 
LID 


So 
From Bureau of Standards Journal of Research 
(Mercury column, density = 13.5951 g/cm3, g = 980.665) 
Pressure in microns of mercury 

















—180 0.013} 0.008) 0.006) 0.004 0. 080.0017 0.0011} 0.0007} 0.0005) 0.0003 
37 27 : ; -074 | .052 .037 | .026} .018 
—160 6.9 | 4.6 13.6 |.2.7 |°2.1 


1.58 {1.19 90 07 .50 
—150 |60.5 |48.8 |39.2 |31.4 |25.1 |19.9 |15.8 |12.4 9.8 7.6 
—140 [431 |359 {298 247 204 


t 
Epa || 8 3 | 4 5 | 26 pier 8 9 





—50 | 5127.8/4922. 7/4723 9/4531. 1/4344 3/4163 2/3987. 9/3818. 2*/3653.9*/3495.0* 
—40 | 7545 | 7271 | 7005 | 6746 | 6494 | 6250 | 6012 ] 5781 | 5557 | 5339 
—30 | 10718 |10363 |10017 | 9679 | 9350 | 9029 | 8716 | 8412 | 8115 | 7826 
—20 | 14781 |14331 |13891 |13461 {13040 |12630 |12229 /11838 |11455 |11082 
—10 | 19872 |19312 |18764 |18228 |17703 |17189 |16686 |16194 {15712 {15241 


— 0 | 26142 |25457 |24786 |24127 |23482 |22849 /22229 |21622 |21026 |20443 
0 | 26142 |26840 |27552 |28277 |29017 |29771 |30539 |31323 32121 32934 
10 | 33763 |34607 |35467 |36343 |37236 |38146 |39073 |40017 |40980 |41960 
20 | 42959 ]43977 |45014 |46072 |47150 |48250 |49370 50514 {51680 {52871 
CAO ORES BESET A IRs otal ce ae ollicibodalmdcans jaoqosdllacandoslloc conc |[baounen 


168 {138 113 92 75 











Pressure in mm of mercury 








—130 2.31]. 1.97) 1.68} 1.43] 1.22) 1.03; 0.87) 0.73) 0.61 
—120 9.81] 8.57) 7.46] 6.49} 5.63) 4.88) 4.22) 3.64) 3.13 
—110 34.63] 30.76] 27.27] 24.14] 21.34] 18.83) 16.58) 14.58} 12.80 
—100 104.81] 94.40] 84.91] 76.27} 68.43] 61.30) 54.84) 48.99) 43.71 
— 90 [279.5 |254.7 |231.8 |210.8 |191.4 |173.6 |157.3 | 142.4 | 128.7 


— 80 672.2] 618.3] 568.2) 521.7] 478.5] 438.6] 401.6) 367.4 
— 70 |1486.1/1377.3/1275.6/1180.5)1091.7/1008.9) 931.7] 859.7 | 792.7 
— 60 |3073.1/2865. 1/2669. 7/2486. 3)/2314.2/2152.8 





























* Undercooled liquid. 
Critical temperature = 31.0°C. Triple point, —56.602 + 0.005°C; 3885.2 + 0.4 mm. 


























VAPOR PRESSURE 


The following table is an abridged form of the very extensive 
compilation by Daniel R. Stull and published in Industrial 
and Engineering Chemistry 39, 517 (1947). 

The table gives the temperatures in degrees centigrade at 
which the vapor of the compound listed at the left has the 
pressure indicated at the top of the column. Organic com- 
pounds are listed in the order of their empirical formulae and 
inorganic compounds in the alphabetic order of their names. 
Pressures greater than one atmosphere are listed in separate 


tables. 


Abbreviations: 
d = decomposes 
d = dextrorotatory 
dl = inactive (50% d and 50% 1) 
e = explodes 
l = levorotatory 
M.P. = melting point 
p = polymerizes 
s = solid 


INORGANIC COMPOUNDS 
Pressures Less than One Atmosphere 






























































Temperature, °C 
Name Formula M.P. Citation No. 
1mm | 10 mm | 40 mm | 100mm, 400 mm | 760 mm 
NTumainu tose eer See ey heed Al 1284 | 1487 1635 | 1749 1947 | 2056 | 53, 22 
Aluminum borohydride. 2.0.11. AIBsHi2 : 4.9 |+°30.9 |—."3.9 [4.28.1 | 49.9 |— 64.5] (380) 
Aluminum bromide Shae ee eters sok AlBr3 81.33 118.0 150.6 176.1 227.0 | 256.3 | 97.5) (9, 127, 229) 
Aluminum chloride... 50.6 2s oe ne ok AlCls | 100.05 123.83 139.93 152.03 171.65 180.2,| 192 4 (127, 130,220 
| | 264, 409, 410, 
| | 57 
Aluminum fluoride................ AIF3 1238 1324 1378 1422 1496 | 1537 1040 (363) 
Aluminum iodide SOD ois Sen Te TEN Maie sa Alls 178.0s| 225.8 265.0 294.5] 354.0 SB55o. Ilo veeouk | (127, 229) 
fiesiiam OXIGO Loan aoe Sere AloO3 2148 2385 2549 2665 2874 | 2977 2050 (229, 359, 369) 
TOATNOD IA) ceive ctiplsine wie a tne ele ee le NH3 —J109.1s]— 91.9s|}— 79.25 68.4 45.4 | 33.6 | 77.7| (23, 25, 33, 49, 
62; $2;) 142. 
15; 102) 225; 
231, 279, 305, 
Wenterovammoniay grass. ci sae ND3 3 s s = (674 |= 44a — See TA ee eeu 
Ammonium azide............0.... NHiNa 29.26) 59.23) 80.1s| 95.25) 120.45| 133.85! ..| (131) 
Ammonium bromide............... NHiBr 198.3.| 252.0.| 290.0s| 320.03] 370.9s| 396.0s|....... (403) 
Ammonium carbamate.............| NHiCOxNH2|— 26.15|— 2.9,|4+ 14.0;| 26.7s| 48.03] 58.3s|....... (48, 107) 
Ammonium chloride............... NH.Cl 160.4; 209.83] 245.03] 271.5s| 316.53| 337.8s| 520 | (333, 403) 
Ammonium hydrogen sulfide........ NU«4HS Seed 28.7 1253 0.0 21.8 S323) (200) « 
Ammonium iodide.................| NHal 210.93] 263.5s| 302.85| 331.85 381.0s| 404.9.|.......| (403) 
Ammonium cyanide sass. 0 aon ines NHsCN 50.65 28.6. 12.6s| 0.3s|-+ 20.53} 31.7s| 36 (201 
ADELIMONY 7 cette ities ees ce Sb 886 108 1141 1223 1364 | 1440 630.5} (153, 229, 255, 
ear... | 348, 485 
xntimeny Tbe uade TOE ee SbBrs 93.9 142.7 177.4 | 203.5 250.2 275.0 96.6] (9, 102) x 
MY PULLCIOTIGS et oirel «shel verses SbCl; 49. 2s 85.2 Over) 143.3 192.2 219.0 | 73.4 (3, 9, 48, 102 
Antimony pentachloride............ SbCls Pa f 61.8 91.0 UALR ile oes gone eie sete 2.8 ae 43, 229) 
Antimony triiodider...:.. sate ses SbI 163.6. 5 2 5 | 5 | gee: 
Antimony trioxide................. Sb.0 5745 666 gi2 oof ae 1495— | 686 Ags" S50) 
ROU aay tcers aan lee Nake teercts. sant tare A 218.23} —210.9s| —204.9s| — 200. 5s 190.6s) —185.6 |—189.2| (41,83, 84, 85, 
| | , 229, 295, 
Arsenie(metallic)h .. . eect ocr dawns « As 3723 4375 483, 518s 579s 610s | 814 ae ry 229 
ATSenievtribToOmuGe:-.1c sn + ae deeoe AsBr 41 5.9 5.2 | ‘ 322, 348, 367) 
Arsenic: trichloride). ~ 02600 bees AsCls — ll + + ee an 70 3 08 $ oe os ) 18 | ‘3. 20 229 
| =) =% , aN, aa, 
AATSONIG LIA UOLIGCE. enone Mead ee oe AsF 8 8 — 2.5 2 5 | 5 a 
Arsenic pentatiworwdese. al. een Asis 117 9:/=- 108e1e 92 4. ss bs 3 Gs 0 a : — 79 : Ce) BS 
Arsenic hydride (arsine)............| AsHs 4142 @,|— 124. 7e1=110.9| =. 98.0 lm. 75.81 | ase aleaies 
INTIS GS WHSSE che SHO Ae OS eee: As2Os 212.5e| 259.75) 299.2.) 332.5| 412.2| 457.2] 312/81 (229) 287, 373 
402, 405, 418) 
Barton arctan. caine tie coer ee Ba 1049 9 5 5 ao 
Beryllium borohydride............. BeBoHs + 5 Os 28 ls ae 2a me 6 a 7 wos se ree 
Beryllium bromides. .....-...4.007 BeBrz 289s VOL ME Com Vy Boal @ siamese a ie ee Bh] 
Beryllium chloride............. BeClz 90%, |. ae | ga | air | ae!” | dey | age eee 
Beryllium iodide... .... Bel: DES, © |) -B4tn Sanwa) aed 487 488 | (299) 336) 
: : , SLE O43 s 22 2 
Bismuth esr ertowetia atc, cons Bi 1021 1136 1217 1271 1370 1420" 271 C7. : iss) 154 
155, 229, 255, 
Bismuth tribromidé......-.9+.5. +. BiBr 282 2 : Sere 
Bismuth trichloride................ BiCls 4 ry 314 343 406 rity ts eae 
Borine carbonyl.........+.:+..+.+..| BHiCO 139.2 |—121.1/—106.6|— 95.3 74.8 *O4 pede hyde cna 
Boron tribromide..................| BBra — 41.4]/— 10.1 14. 35 ee een 
B i 1 3 : + 0 33.5 70.0 91.7 |— 45 | (229, 42 
Oronvorichloride:..n ade sei eain ents BCls — 91.5/— 66.9 |— ‘ 5 eee 
; ‘ 47.8/— 32.4/— 38.6/+ 12.7 |—107 (229, 308, 334, 
Boron ria wonidon-niie tennis BF s — 154.6 | —141.33] —131.03] — 123.0 |}—108.3 |—110.7 126.8 ie oe 229 
Dihy ALoOdusOnane ae eenaaehieanaein ite BeH —159 _ _ i 319, 352) 
Diborane hydrobromide............ BsBrHs - 03.3 _ "86.3 - ine ze 0 ee ae ae eee ey ae 
Triborine triamine. «0.2.6.0... BsHoNa =. 63.0)|= 8b.8t= 189i aot gag Gog —"58.2| (229) 427) 
etrahydrotetraborane............. BaH — Ou eas: le j ; e pe ee ; 9, 427) 
ice . «Ho 90.9 64.3)/— 44.3/— 28.1/+ 0.8 16.1 |—119.9 cae 423, 425, 
Inyaropentaborane, ..c.evsusis veers BH — < _ 
Tetrahydropentaborane............ Bib _ 0 CUES on oe + at Pee 58.1 |— 47.0) (229, 423) 
Dihydrodecaborane. CE GCE Choe logy al et 60.0; 90.2 117.4 as ole 67.0 }....... (229, 426) 
BIOMINOser ase convict rtcchamtcte ce Bre = 48.7 _ 25.0. é ae Feet ae OF See, eee 
78 5.0s}— 8.08/+ 9.3 41.6 O82 a eSle(SSta dO2e. Wale 
203, 217, 229, 
281, 331, 345 
Bromine pentafluoride............ < - 381, 458, 4 ) 
Cadmium...... sel Ee ae ee Snel aM Bod ary ts bade, cal se 8 40.0 |—_61.4| (229, 365) 
Rian RoE Cd 394 484 553 611 asee 
cee | 765 320.9} (17, 42, 61, 109, 
TG EE els F 








181, 210, 229, 243, 348) 


D-112 








VAPOR PRESSURE (Continued) 


INORGANIC COMPOUNDS (Continued) 
Pressures Less than One Atmosphere (Continued) 

























































Temperature, °C 
Name Formula M.P Citation No. 
1mm | 10 mm | 40 mm | 100 mm| 400 mm | 760 mm 
Cadmium chloride ere hetareye va ial rrareh esc ds tai a CdCly 5 656 736 797 908 967 568 (156, 229, 264) 
Cadmium fluoride. : CdF2 1112 1286 1400 1486 1651 1751 520 (362) 
Cadminim1odide. 5. cece tee ae Cdle 416 512 584 640 742 796 385 | (229, 387) 
Cadmium OMIAGS iota sarto alee cak  « CdO 10003 11495 12575 1341, 1484, RESO Pil hetecsreve (119, 184, 229) 
Caloiunin.seteatecterctenmiaiatte eon Palas Ca 8 983 1111 1207 1388 1487 851 ‘|(167, a 318, 
346, 355) 
Garhonwattacrlaaiseieceaktanee ecient 35865 39465 41965 4373s 4660s 48275 (eel iGyekiig 
229, 241, 242,’ 
266, 377, 445, 
‘ 480) 
Carbon tetrabromide.............. CBra Py 8 96.3 119.7 163.5 189.5 90.1} (38) 
Carbon tetrachloride............... CCh — 50.0s)-— 19.6/+ 4.3 23.0 57.8 76.7 |— 22.6] (104, 179, 279, 
334, 335, 413, 
, 495) 
Carbon tetrafluoride............... CFa — 184.6s) —169.3 | —158.8 |—150.7 |—135.5 |—127.7 |—183.7] (229, 270) 
Garbonidionder. Siicoxdueutin wwrcieale CO, —134.3s| —119.5s8) —108.6s|—100.2,] — 85.7s|}— 78.2s}— 57.5] (5, 46, 117, 172, 
175, 211, 229, 
272, 292, 302, 
334, 420, 464, 
i 467, 477, 497) 
Carbon ’subexide@s rr. visa e clei sins ts C302 — 94.8/— 71.0]/— 52.0/— 36.9/— 8.9/+ 6.3 |—107 (237, 435) 
Carbontdisulide > 62. Soo. seleswe ss C82 — 73.8|/— 44.7}/— 22.5)/— 5.1]/+ 28.0 46.5 |—110.8] (175, 229, 265, 
328, 334, 335, 
420, 467, 490) 
Carbonsubsulfide . 6 cciscieecs0 ese. C382 14.0 54.9 85.6 1 ES Dee Yt RS eae | Serer ee + 0.4] (229, 429) 
Carbon selenosulfide............... CSSe — 47.3!— 16.0 8.6 28.3 65.2 85.6 |— 75.2] (229, 436) 
Garbontmonoxide isc... 5 ss. sie etees co — 222.08] — 215.08] — 210.05] —205.7s| —196.3 |—191.3 | 205.0] (16, 67, 77, 78, 
ie 229, 293, 
463) 
Carbonyl chloride.......... Jiscyoteaes COCl: — 92.9/— 69.3/— 50.3/— 35.6/— 7.6|/+ 8.3 |—104 (14, 135, 229; 
288, 309 
Garbony) selenide ..o 4... <i Sei ewie'sis os COSe =—117.1|— 95.0 |— 76.4 })— 61.7 |— 35.6 |— 21.9 |....... (325) : 
Garbonvl Bulhde@e ic. c.<.0 ace aycie ceteveres Cos —132.4/—113.3|/— 98.3|/— 85.9|— 62.7 |— 49.9 |—138.8] (196, 229, 230, 
422) 
Ghlonepicriaie eats os acai acesiehsces CClsNOz — 25.5|+ 7.8 33.8 53.8 91.8 111.9 |— 64 (20, 31) 
Chlorotrifluoromethane............ 1F3 — 149.5 | —134.1 | —121.9 |—111.7 |— 92.7 |— 81.2 ]....... (102, 447) 
GAMO GED cays aiaye 2 4s. 5 cys: drags sv abc C2Ne2 — 95.83}— 76.83|— 62.73;— 51.83/— 33.0 |— 21.0 |— 34.4] (74, 83, 102, 
118, 313, 444) 
Cyanogen hromide sci ics seperti es x CBrN — 35.7s|— 10.0s/+ 8.63 22.6s 46.0s 61.5 58 (20, 229) 
Cyanogen ebloride......s.cc05 66 ses CCIN — 76.73 53.8 37.53 24.9s;— 2.3 |+ 18.1 ]/— 6.5] (229, 334) 
Pyanogen Muoride, eicc...c0cre seston soa s > CEFN —134.4;}—118.5s| — 106.45 97.0s 80.5s 12 Gallien ee (80, 229) 
CANO SEM OCIA C ccahercys aial avant use hee CIN Zones 57.75 80.35 97.6s| 126.13 TA TGi|les seas (229, 493) 
Deuterocyanic ACI¢.: oi 5.02 saree se CDN — 68.9s|— 46.7s|)— 30.1s);— 17.5s/+ 10.0 26.2 ;}— 12 (258) 
Dichlorodifluoromethane........... CCloF2 —118.5/— 97.8/— 81.6|/— 68.6|— 43.9 |— 29.8]....... (102, 144) 
Dichlorofluoromethane............. CHChF — 91.3|— 67.5|/— 48.8/— 33.9|/— 6.2/+ 8.9 |—135 233) 
Chlorodifluoromethane............. CHCIF2 — 122.8 |—103.7 88.6 76.4 53.6 40.8 |—160 (40, 233) 
Trichlorofluoromethane............ CCI1sF — 84.3|/— 59.0/— 39.0|— 23.0/+ 6.8 PS SW eal | EPR ae (233) 
Cesta wep ete cee reais aoe actos Cs 279 375 449 509 624 690 28.5) (85, 132, 161, 
229, 246, 251, 
357, 394, 462) 
Pestana DTOMile ss eiac <4 te oinieree ase a CsBr 748 887 993 1072 1221 1300 636 (229, 367, 475) 
GesinM CHICKS ..o<.<.cteun ses vests 90 CsCl 744 884 989 1069 1217 1300 646 (122, 229, 367, 
475) 
Cesitim MUOFIIe: s icc.c.6 0 =smaw 0 ese = CsF 712 844 947 1025 1170 1251 683 (229, 370, 371, 
475) 
Cestammbdides  ..< ..c6i5iis.a s cisiss ole oe CsI 738 873 976 1055 1200 1280 621 (229, 367, 475) 
BRIG YIAG ooo erecta 2 aap s. 2700" 0: sewn. PhS 4 Cly —118.05|—101.6;);— 84.5 |/— 71.7 |— 47.3 |— 33.8 |—100.7| (139, 166, 171, 
214, 229, 239, 
312, 452) 
Chlorine fluoride. ccc ea sieerg eset 8 CIF 5 139.0 128.8 120.8 107.0 |—100.5 |—145 (229, 361) 
Chlorine weiBvOride nw. coercie sc, cielo CIF3 8 — 71.8|— 51.3|— 34.7|/— 4.9 |+ 11.5 |— 83 (229, 360) 
Chiorivie monoxide: occu ele C120 —98.5|— 73.1)— 54.3/— 39.4;/— 12.5 |/+ 2.2 |—116 (147, 229) 
Ghilorine (dvoxtde ras oscars lsteree ohstia ClO2 8 — 69.0|/— 42.8)/— 29.4/— 4.0 |/+ 11.1 |/— 59 (229, 234) 
Dichlorine hexoxide 2. 506 eae seas CloO6 + 7.5 42.0 68.0 87.7 123.8 142.0 3.5] (149) 
Chlorine heptoxide.. dec. ence Cl207 — 45.3}— 13.2}+ 10.3 29.1 62.2 78.8 |— 91 (148, 229) 
Chlorosultonig-acid oS. eussemiste = HSO;Cl 32.0 64.0 87.6 105.3 136.1 151.0a)— 80 (9) 
Chromiviming sei. = ctatsierieesretelnmieieke « @ Cr 1616 1845 2013 2139 2361 2482 1615 (158, 229) 
Chromiuimicarbonyls. as cee mcs « ¢ Cr(CO)e 36.0 68.3 OTe 108.0 oan DRO a erectenets (484) 
Chromy)chloridé....55..55- semtiesc« > CrO2Cle — 18.4/+ 13.8 38.5 58.0 95.2 pe hy eae I eee A See (229, 276) 
Cobaltous chloride =. 3). haye siete ocepsets OCl. 8 8 770 843 974 1050 735 (229, 264) 
Cobalt nitrosyl tricarbonyl......... Co(CO)2NO 8 8 + 11.0 29.0 62.0 80.0 |— 11 (30) 
Columbium pentafluoride.......... F5 8 86.3 12475 148.5 198.0 225.0 75.5} (229, 368) 
Goppetiannsrtemideicie steers ssleleieiciahereys Cu 1628 1879 2067 2207 2465 2595 1083 (158, 154, 155, 
165, 218, 229, 
262, 348, 359, 
469) 
CuprouseOLOMIGe sa .vjss/< s\o)e)e oe yells Cu2Bre 572 718 844 951 1189 1355 504 (209, 229, 474) 
PAMpPNOUssCDLOLIGE 5140+.) ace o(<) elas iste ei Cu2Cle 546 702 838 960 1249 1490 422 (229, 264, 474) 
WUPTOUS I OGId Onc .tayaierers| ¢ ala ceils. « Sete Cuzle 8 656 786 907 1158 1336 605 an 209, 229, 
4 
Ferri¢rcbloridé ia acters, ~5 fo fst os FeCl 194.0s} 235.5s| 256.83} 272.5s| 298.05 319.0 304 (208, 229, 264) 
ETNOMSTCRLOLIGE ioe cle leic'e siodene! oie cheiare He@i Pea 700 779 842 961 LOZC es | erece (229, 264) 
PUL OUITC eee esicfetetese fh salerainvese 9 ie\er'es 6) aunts Fo — 223.0 214.1 207.7 202.7 193.2 | —187.9 | —223 (65, 229) 
EW OTIN eG MOMO XI Cries els fs: shales 6) «| sel F.0 — 196.1 |—182.3 173.0 165.8 151.9 |—144.6 |—223.9] (229, 363, 364) 
(Gea tara tot ote eet ato, ar ayaiiaie’s eter oy ohopepaira a 1349 1541 1680 1784 1974 2071 30 (165, 229) 
Gallitimypriehlorid@s: srs ieicciers oisohs one GaCla 48.03 76.5s| 107.5 132.0 176.3 200.0 77.0) (126, 253) 
Germanium hydride....... abet atare « GeHs — 163.0 145.3 131.6 120.3 100.2 |— 88.9 |—165 Ve 307, 
Germanium bromide............... GeBrs 8 56.8 88.1 113.2 161.6 189.0 26.1) (45, 229) 
Germanium chloride... GeCl4 — 45.0}/— 15.0|/+ 8.0 Qaeao) 63.8 84.0 |— 49.5] (229, 254, 289) 
Trichlorogermane..... .| GeHCls — 41.3/-— 13.0/+ 8.8 26.5 58.34 75.0a|— 71.1) (94, 229) 
Tetramethylgermanium... Ge(CHa)s — 73.2 45.2 23.4 6.3 |/+ 26.0 44.0 |— 88 (93, 229) 
Wi wermane > caeisisisiete chee eisisiets hee sirie Ge2Hes — 88.7 60.1 38.2 20.3 |/+ 13,3 31.5 |—109 (92, 229) 
WTA BETMANC :isi-c'c.sicciene oe, «3166 Prearaciioes GesHs — 36.9/— 0.9/4 26.3 47.9 88.6 110.8 |—105.6) (92, 229) 
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Name Formula M.P. | Citation No. 
1mm | 10mm | 40 mm | 100 mm| 400 mm | 760 mm 
Grolaes etruanetecersucsauctel eivvevegnce vesyoreteraisi Au 1869 2154 2363 2521 2807 2966 1063 Oe r3 348, 
Fl eliumaty ears sis, <1 Wifoaicre titties Gres He —271.7 |—271.3 |—270.7 |—270.3 |—269.3 |—268.6 |..... ‘ one Bae 229. 
: now - 33| —261.3s| — 259.63, 257.9 | —254.5 |—252.5 | —259.1) (58. f TAZ, 
EP. ARO GOD rieraveve lovstevelsierelisis) «steve se A 263.33 s 8 225, 229, 298, 
299, 396, 454, 
(383) 
Hydrogen deuteride......... ..... iene ess —259.8 |—258.2 |—256.6 | —253.0 |—251.0]|....... 5 
TCG" mete eeotiar Gretta tee — 85|—121.8s|—108.3s|— 97.7s|— 78.0 |— 66.5 |— 87.0) (18. 103, 169, 
Hydrogen bromide........... HBr 138. 8s 21.8 8 s (229, 415, 416) 
VO iferstatelevestishe sisversers - .83| —135.6,|— 123.83; 114.0 |— 95.3 |— 84.8 |—114.3) (50, 9, s 
Hydrogen chlorides. -cfc<eie sive er HCl 150. 8s s 8 118, 141, 169. 
175, 223, 229, 
4a 164. 229 
TG iriatsorstcectatel citcrareiielovs 1.0, 47.7, 30.9s}— 17.8.)+ 10.2 25.9 |— 13.2) (44, 164, i 
Hydrogen cyanide HCN 71.0s 8 s 8 288, 314, 307° 
401) 
Hydrogen fluoride............ peer Eve! 8 — 65.8/— 45.0/— 28.2|/+4+ 2.5 19.7 |— 83.7 re 398, 
Mydrogen todide), .tintecig) - ss 1 wesslev a HI —123.3,|—102.3s}— 85 63;— 72.1,;— 48.3 |— 35.1 |— 50.9 ues rer 229, 
Hydrogen peroxide......... wyele ser ieee aO 2 15.3 50.4 77.0 97.9 137.4a)} 158.0a;— 0.9 (229, 260) 
Pry drogensselenideiis.y occas seve loner H2Se —115.3s|— 97.9s|— 84.7s|— 74.23|— 53.6 |— 41.1 |— 64 eens 229, 
NAGE GE rce.s te cteig-o ste. guorets .| Hos — 134.353) —116.3s|—102.35;— 91.63)— 71.8 |— 60.4 |— 85.5 (118, 137, 229, 
Hydrogen sulfide 2 8 8 s 8 235, 236, 292" 
334, 415, 416) 
Hydrogen disulfide... ...20..0008+05> 2S: ~ 48.2}— 15.2/+ 6.0 22.0 49.6 64.0 |— 89.7| (64, 229) 
Hydrogen) telluride: cj. cicsise) sts crsieies H2Te — 96.4s|— 75.4s|— 59.1s)— 45.7|— 17.2 |— 2.0 |— 49.0) (56, 229, 417) 
Hydroxy laminesc. tn. qecmicmisiecre aye NH20H s 47.2 64.6 Ti <o 99.2 110.0 34.0} (9, 55, 259) 
MOGING ajc seyekeshulsis tesieiles a aie exclave oreteere In 38.75 73.25 97.58) 116.5 159.8 183.0 112.9) (10, 21, 22, 96, 
136, 145, 159, 
229, 282, 331, 
336, 440, 483, 
486) 
Todine pentafluoride.....3.6.....006 IF5 — 15.2}+ 8.5 32.2 50.0 81.2 97.0 8.0} (351) 
Iodine heptafluoride............... IF; — 87.0s|— 63.0s}— 45.3s}— 31.9s/— 8 3s/+ 4.03 5.5] (229, 358) 
| EKGs A edesyity cue teas eter eee eer oy eee Birt Fe 1787 2039 2224 2360 2605 2735 1535 es 218, 229, 
5 
Iron}pentacarbony lia sccs sar. ster Fe(CO)s 5 opstarcs te sistem oe 30.3 50.3 86.1 105.0 |— 21 (229, 450) 
FCP I UO ct ticks uekien ote the bast x chee Kr —199.3s| — 187.23) —178.4s| —171.8s| —159.0s, —152.0 |—156.7) (3, 221, 229, 
315, 317, 329) 
Tea Deicoxopsparsencyr te oregsvaretovrel cus eusserg: ccuce Pb 973 1162 1309 1421 1630 1744 327.5} (110, 153, 154, 
155, 165, 197, 
229, 255, 341, 
342, 348, 469, 
471) 
Lead bromide.......... ster oudestatsiatrame PbBr2 513 610 686 745 856 914 373 ee 229, 465, 
474 
Mead chlorides.sasvaacre svosvtievurenect sei es PbCl. 547 648 725 784 893 954 501 (105, 156, 207, 
229, 465, 474) 
Mead fitorider)aa avaajcle sete onueeers thes: 6 PbF2 8 904 1003 1080 1219 1293 855 (229, 474) 
WRCACMOGIGE er trae cc alciseie ucesere oor evikete a Pbi 479 571 644 701 807 872 402 (156, 209, 229) 
TCA Oxi Get etes-ahanage: so venient eres = PbO 943 1085 1189 1265 1402 1472 890 (119, 229) 
Lead BUG AG rr anevekcvelskans oyenadetenererecacehenies PbS 8525 9753 10483 11083 1221 1281 1114 (229, 382) 
PICHIA et erateree fe aveie Wiaierereiehaieeiowe 6 Li 723 881 1003 1097 1273 1372 186 | (36, 37, 167, 
229, 257) 
MiG hiaray DRO mide Lilies: v: <fe-eretete asc cizr = LiBr 748 888 994 1076 1226 1310 547 (229, 367, 475) 
Weabhitens Chl OL Om arate aah ote cenge sialon ere LiCl 783 932 1045 1129 1290 1382 614 oe 264, 367, 
475) 
Mirtha iy HMOTIGE. sisi cas.« ofodee oun sheers LiF 1047 1211 1333 1425 1591 1681 870 | (229, 371, 475) 
veH WT VOUT Car, cats sles: evenp areas iss oLsighs Lil 723 841 927 993 1110 LITT 446 (229, 367, 475) 
INGA ENOSINM linc oie hene deur. eieboves anentve Mg 621s 743 838 909 1034 1107 651 (153, 167, 229, 
355, 469) 
Magnesium chloride............... MgClhn 778 930 1050 1142 1316 1418 71Z (229, 264) 
WIANRANOHE, peak sok eT Daas bee Mn 1292 1505 1666 1792 2029 2151 1260 (183, 153, 229, 
34 
Manganous chloride,.............. MnCl: 8 778 879 960 1108 1190 650 (229, 264) 
MUSK CUI ete ie care ce Eucermos Robt D Hg 126.2 184.0 228.8 261.7 323.0 357.0 |— 38.9] (26, 34, 109, 
4, 159, 178, 
181, 182, 185, 
210, 222, 229, 
240, 243, 271, 
273, 277, 285, 
316, 320, 330, 
334, 342, 348, 
A ‘ 439, 460, 494) 
Mercuric bromidé@...... cence eens nc HeBr2 186.58) T7985) 2115s] 287.8 290.0 319.0 237 (212, 220, 229, 
; ; 324, 465, 483) 
Mercuri¢rchlorides. o..ccseeus ati’: HgCle 136.25} 180.25} 212.5s| 237.03! 275.5,| 804.0 277 (124, 212, 229, 
324, 336, 387, 
ae 438, 483) 
IMercurightOdideraciersie.s «ate asters onan HglI» 157.5s} 204.5s| 288.23! 261.8 324.2 354.0 259 (O38; e213. '929. 
324, 339, 438, 
483) 
Moly DGOnuih sans na aie a eiaiernaniee Mo 3102 3535 3859 4109 4553 5560 2622 (218, 229, 252) 
Molybdenum hexafluoride..........] Moks — 65.5,)/— 40.8s}— 22.1s)/— 8.0si+ 17.2 36.0 17 (229, 347) 
Molybdenum trioxide.............. MoO, 734s 814 892 955 1082 1151 795 (120, 205, 229) 
IN 6 OTR: keke ole wae cine dnadee a 8 Sea Ne — 257 .3s| —254.63| — 252.63) —251.0s] —248.1 |—246.0 | —248.7| (71, 229, 297, 
: i 455) 
Nickel, Resta = she iene dale! 616 adh Ni 1810 2057 2234 2364 2603 2732 1452 (218, 229, 349) 
Nickelichloridey arate uenr eo orn NiCl2 671s 759s 821s 866, 9453 987s 1001 (125, 229, 264) 
V—_—S 
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Formula = |———_— re M.P Citation No. 
1mm | 10 mm | 40 mm |} 100 mm! 400 mm! 760 mm 
Niekelcanbonyit <o.)o 0. cen ests cs Ni(CO)« 8 3 — 23.0/— 6.0/+ 25.8 42.5 |/— 25 | (7, 96, 97, 229, 
: 274) 
INIULO ROD erate. ceed aceite ele ns N2 — 226. 1s) —219.1s]—214.0;)— 209.7 |—200.9 |—195.8 |—210.0) (15, 70, 86, 100, 
123, 138, 173, 
174, 193, 229, 
292, 321, 463, 
5 ; : 467, 489 
Pissoren widnoride ip lake aietrankan acta cd NFs 5 L7OsT 160.2 152.3 137.4 129.0 183.7 (229, 370) 
NUREOLO RIGO We weer ta ohn, a eet te NO 184. 5s 178. 2s 171.73 166.03} —156.8,;|}—151.7 |—161 (Ur alee oy aly cap 
216, 229, 279, 
i i 292, 294 
INDER QUE! OXIDO coc Aes coe hc haute N:O —143.4,] —128.7.| —118.3s|/ 110.35 96.25 88.5 90.9] (29, 32, 53, 62, 
115, 188, 229, 
: : 247, 327, 464 
Nitrogen tétroxide......... 0.0002: N204 — 55.63 36.75 23.95 14.7s\+ 8.0 21.0 |— 9.8] (19, 108, ibe 
229, 275, 317, 
Pee 374, 380, 
= : 5) 
Nitrogen PRD UOSIG ES ce ke cycle dag N:Os 36. 8s 16.75 2.9si+ 7.45 24.45 32.4 30 (89, 229, 375) 
Nitrosyl GHIGHUG. Beso Metta wie nnee NOCI 8 s 60.2 46.3 20.3 6.4 64.5] (52, 229, 451) 
Nitrosyl ERAQIIGGS crn sin ake» 2a NOF —132.0 |—114.3 100.3 88.8 68.2 56.0 134 (366) 
Nitroxyl fluoride...... nets hots NOoF —143.7s|— 126.2 |—112.8 |—102.3 |— 83.2 |— 72.0 |—139 | (366) 

Osmium tetroxide (white).......... OsO4 — 5.63s/+ 26.05 50.5 7125 109.3 130.0 42 (229, 245, 290, 
5 | 372; 468 
Osmium tetroxide (yellow)..... OsO« 3.23 31.33 bls 71.5 109.3 130.0 56 (339; 245290, 

oO 372, 468) 
Tae cbs Secs Ae eee O2 219. 1.|—210.6 |—204.1 |—198.8 |— 188.8 |—182.96|- 218.4] (15, 28, 58, 70, 
86, 100, 114, 
172, 174, 226, 
229, 292, 296, 
ran 456, 467, 
OS On Seana actos tiers eicisieye O: —180.4 |—163.2 |—150.7 |—141.0 |—122.5 |—111.9 |-192.1 (239 337, 338 
ae aly) |) 2a : 
Phosphorus (yellow).............+-- P 76.6] 128.0] 166.7] 197.3] 251.0] 280.0] 44.1] (72, 186, 219, 
Fi 229, 263, 322 
Phosphorus (violet)............... Pp 2376 2875 3235 3495 3914 4175 590 (186, 229) O66 
406, 408 
Phosphorus’ (black). <5...5 5.0.6.5 Pp 290s 3385 B7is 3935 4325 ABS NT pea (47, ice ae 
- ‘ 286, 408 
Phosphorus tribromide............ PBrs 7.8 47.8 79.0} 103.6] 149.7] 175.3 - 40 9) ) 
Phosphorus trichloride............. PCls = 5906 — 2i53. + 523 21.0 56.9 74.2 |—111.8] (229, 334) 
Phosphorus pentachloride......... PCls 55.58} 83.25} 102.5s| 117.05} 147.2s| 162.0s|...... 403) 
Phosphorus hydride (Phosphene)... PH; 4 ‘ —129.4|—118.8|/— 98.3 |— 87.5 |- 132.5] (50, 175, 229, 

4 : 416, 420 
Phosphonium bromide............. PH.Br = 26 Ala Oi al Sonles oe 280g RioIMGtel| Sans cn (202, 313) 
Phosphonium chloride............. PH:Cl |— 91.0s}— 74.0s]}— 61.5s|— 52.0s}— 35.4s)/— 27.0s;- 28.5] (50, 442) 
Phosphonium iodide............... PHal SOAS Te 16ate 29.35 51.65 62° Slee (213, 403) 
Phosphorus trioxide............... P20; 5 53.0 84.0 108.3 150.3 173.1 22.5] (229' 384, 461) 
Ebosp horas oe He ee BOO 33 : z0 As 47.4 84.3 105.1 2 (12, 13, 229) 

osphorus pentoxide (stable form). 4, 49 481 510, 556 591 569 s 
Phosphorus pentoxide (Metastable) oe _ . : i ay SE Ba!) 
OPN) tenes trees teens P205 189 236 270 294 336 SBS lit casae 187, 229, 4 
Phosphorus thiobromide......... PSBr:z 50.0 83.6 108.0 126.3 157.8 175.0a| 38 to, Bade 

Phosphorus thiochloride..... Bree PSCls 18-1 Ord 42.7 63.8| 102.3 124.0 |— 36.2 (9) 
Platinumpses soso oss - ese Pt 2730 3146 3469 3714 4169 4407 1755 | (218, 229, 252) 
POURSSEUIN Biers oh s olee es ielers oiaers S550 K 341 443 524 586 708 774 62.3] (106, 122, 161, 
163, 181, 229, 
246, 257, 285, 
357, 478) 
Potassiune Promide ss. ..6 01 0,2 9:6:s.eie aie KBr 795 982 1050 1137 1297 1383 730 (122, 229, 367, 
473) 
Popassiuna Chlorides Foisipee1s;01 2101-211 fer KCl 821 968 1078 1164 1322 1407 790) NWUG2S 156, seo, 
195, 204, 229, 
243, 367, 473) 
Potassium fluoride... ...6020000s00 F 885 1039 1156 1245 1411 1502 880 (229, 371, 475) 
Potassium hydroxide.............. KOH 719 863 976 1064 1233 1327 380 (204, 229, 475) 
IRotassilm A@dide epicw.< Gaerne aces 4 aisks KI 745 887 995 1080 1238 1324 723, 422." 156. 229: 
365, 475) 
aol ag. comets Gon stays iateqeus vorakonn 9 Bojan Rn — 144.25} —126.3s}—111.33}— 99.0s|— 75.0s}— 61.8 |— 71 (152, 229, 244) 
Rhenium heptoxide................ Re207 212.55) 248.0s| 272.0s| 289.0s| 336.0 362.4 296 | (229, 291) 
IR DIGIUES aegis cistvas 6 ois ah erebaaesereye b 297 389 459 514 620 679 38.5 “st 229, 357, 
94) 
Rubidium bromide, «.< 66.6201: + 05:06 RbBr 781 923 1031 1114 1267 1352 682 (229, 367, 475) 
Rubidivimichlonidelns «sce es > sane RbCl 792 937 1047 1133 1294 1381 715 (229, 367, 475) 
Rubidium ANOrid Gy jjeis ole aaeneeta sa a's RbF 921 1016 1096 1168 1322 1408 760 (229, 371, 475) 
RaurbiGiumiOdide vo ereceje cis cee cise RbI 748 884 991 1072 1223 1304 642 (229, 367, 475) 
SSrehibehes sao oc SU OOn OOD BOmIO Or Se 356 442 506 554 637 680 217 Mayas 229, 
Sele MLALOIAE ever oo lose ralieie a telloxe eae SeO2 157.03} 202.55) 234.15) 258.03) 297.73] 317.05] 340 | (6, 206, 229) 
Selenium hexafluoride.............. Sek —118.6s}— 98.9s)— 84.75 73 .9s 55.25 45.83|— 34.7] (229, 238, 491) 
Selenium oxychloride.............. SeOClz 34.8 71.9 98.0 118.0 151.7 168.0 8.5] (229, 256) 
Selenium tetrachloride............. SeClu 74.0s} 107.48} 130.15} 147.53! 176.48} 191.5a]....... (492) 
Silanewas ane Arise cosa ncaa seca s SiH. —179.3 |—163.0 |—150.3 |—140.5 |—122.0 |—111.5 |—185 (2, 229, 431) 
Silicomins aan etessteceeiana urhscecs ues doce sitar Si 1724 1888 2000 2083 2220 2287 1420 (229, 359, 470) 
SiliconaGiOX1Ge), cscs isautere ce xa ene wre SiO2 8 1732 1867 1969 2141 2227 1710 (229, 369) 
Silicon tetrachloride... .5.3,6..-..0.+: SiCla 63.4 34.4 2Z.1\+ 5.4 38.4 56.8 |— 68.8] (24, 224, 229, 
334, 434) 
Silicon tetrafluoride..............-: SiF4 — 144.03} —130.4s| —120.8s} —113.3s] —100.7s 94.85 90 Oy 229, 310, 
47) 
Bromosilanesi. kis eats 6 este tree ere-e's:5 ore SiH3Br 8 — 77.3|— 57.8|— 42.38/— 13.3 |+ 2.4 |— 93.9] (229, 431) 
Chlorosilamedec cacs.svstersnecrace ee sexes SiH3Cl —117.8|— 97.7|— 81.8/— 68.5 |— 44.5 |— 30.4 ]....... (431) 
Pluorostlane ws ccnstetorted wee visrerereteree SiH3F 153.0 141.2 130.8 122.4 106.8 OS Obl seme (112) 
Nodosilane sie scnci cee sionie oe scoeetans SiHsI s 43.7 21.8 4.4|+ 27.9 45.4 |— 57.0} (112) 




















VAPOR PRESSURE (Continued) 
INORGANIC COMPOUNDS (Continued) 
Pressures Less than One Atmosphere (Continued) 
a I ERAT SE EE BE ee 
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Name Formula M.P Citation No. 
1mm |} 10 mm |} 40 mm | 100 mm} 400 mm | 760 mm 
Bromodichlorofluorosilane.......... SiBrCleF — 86.5|— 59.0]— 37.0|— 19.5/4 15.4 35.4 |—112.3) (389) 
Bromotrifluorosilane............+.. SiBrFs 8 8 8 8 — 55.9 |— 41.7 |— 70.5) (388) 
C@hlorotrifluorosilane...... <5 .che e0es + SiClF3 — 144.03} — 127.0 112.8 101.7 |— 81.0 |— 70.0 |—142 (40, 229, 392) 
Dibromochlorofluorosilane.......... SiBroClF — 65.2|/— 35.6/— 12.0|/+ 6.3 43.0 59.5 |— 99.3) (389) 
Dibromodifluorosilane............. SiBroF2 s — 66.8|— 47.4}/— 31.9|/— 2.6 |+ 13.7 |— 66.9] (389) 
DD iromosMane ccs ge es pee are 1, 0.8 SiH»Bre — 60.9}|— 29.4)/— 5.2/4 14.1 50.7 70.5 |— 70.2} (229, 432) 
Dichlorodifluorosilane............+- SiCloF2 —124.7|—102.9|}— 85.0|— 70.3|]— 45.0 |— 31.8 |—139.7| (40, 229, 392) 
Wiflworosilane er cei ovelevetey levels atetere SiHeFe — 146.7 |—130.4 TAG. 107.3 87.6 Glia te eq ene 8 (112) 
Diiodosilane didicheve SiH: s 18.0 52.6 79.4 125.5 149.5 |— 1.0} (113) 
Disilane Sao oe —114.8 91.4|/— 72.8|— 57.5|— 29.0 |— 14.3 |—132.6) (229, 431, 434) 
Disiloxane aeecry eerste: tities ie eatene on —112.5/— 88.2/— 70.4|]— 55.9|— 29.3 |— 15.4 |—144.2] (229, 434) 
Fluorotrichlorosilane — 92.6 68.3|/— 48.8|— 33.2|/— 4.0 |4+ 12.2 |—120.8} (40) 
Hexachlorodisilane + 4.0 38.8 65.3 85.4 120.6 139.0 |— 1.2] (229, 267) 
Hexachlorodisiloxane — 5.0|]+ 29.4 55.2 75.4 113.6 135.6 |— 33.2] (229, 434) 
Hexafluorodisilane 81.05 63.158 50.63 41.7s|— 26.45|— 18.9s)/— 18.6] (229, 391, 392) 
Octachlorotrisilane 46.3 89.3 121.5 146.0 189.5 Dee Winer eee (229, 267) 
Tetrasilane Bd B LEO ROICNS ENO OCR AO HO OE — 27.7\+ 4.3 28.4 47.4 81.7 100.0 |— 93.6) (229, 431) 
Tribromofluorosilane — 46.1/-— 15.1/+ 9.2 28.6 64.6 83.8 |— 82.5) (388) 
Aver Osan aungoo shaven e mss = (50; Oula o).& 30.0 51.6 90.2 111.8 |— 73,5) (390 
Mrrchlorosilaners cee sc avi wsoc etdabe — 80.7 |— 53.4|— 32.9|— 16.4|-+ 414.5 31.8 |—126.6) (229, 437) 
Trifluorosilane. . —152.0s! —138.24! —127.3 |—118.7 |—102.8 95.0 |—131.4! (112) 
Trisilane SS: — 68.9|— 40.0/— 16.9/+ 1.6 35.5 53.1 |—117.2| (229, 431) 
Disilazane...... — 68.7/— 40.4/— 18.5|/— 1.1]/+ 31.0 48.7 |—105.7| (229, 433) 
SilV Onis R er irhcichets/stelcusicveierens re ashe inte 1357 1575 1743 1865 2090 2212 960.5] (158, 154, 155, 
188, ie 218, 
9, 348, 469, 
5 5 471) 
Silver chloride ORO ROI Orel DUCE MERCI AgCl 912 1074 1200 1297 1467 1564 455 (229, 264, 474) 
Silver HOCIQG 3s da aininrals wise vie eVe oc aielens Agl 820 983 1111 1210 1400 1506 552 (209, 229) 
ISXoxo UHUD «5 Niels tes et CRP RERICTOR RC RICRORE RCAC RRC Na 439 549 633 701 823 892 97.5] (106, 134, 150, 
160, 161, 163, 
bee a 248, 
57, 340, 343, 
344, 357, 446, 
} 472, 478) 
Sodiumibromide yn )eeise eisiviee ee = NaBr 806 952 1063 1148 1304 1392 Wop (229, 367, 473) 
Sodiumehlorides A. sisis.cisverove ce saree NaCl 865 1017 1131 1220 1379 1465 800 (122, 156, 162, 
195, 229, 243, 
264, 362, 367, 
473 
Sodium cyanide, 0.02.02. e ee. sane NaCN 817 983 1115 1214 1401 1497 564 (iss. 299) 
Sodium fluoride Peogm a holieks casi teeteconel treacle NaF 1077 1240 1363 1455 1617 1704 992 (229, 371, 475) 
Sodium hydroxide .tjelietetee sie NaOH 739 897 1017 1111 1286 1378 318 (229, 473) 
Sodiumtiodide 20 Asn oci. aso stetes: Nal 767 903 1005 =| 1083 1225 1304 651 (156, 229, 367, 
475 
Stannicibromide).s..cdexwke toa «+ sre SnBrs s 72.% 105.5| 181. M774 204.7 | 31.0 a 
Stannicpehloridey. ee. dasteny ox eames SnCla — 22.7)+ 10.0 35.2 | 54.7 92.1 113.0 |— 30.2] (229, 279, 481, 
: : 494, 496 
Stanmie thiydrid ei -gec avec tr oes sleeker SnH4 — 140.0 118.5 102.3 89.2 65.2 |— 52.3 |—149.9| (229, 306) 
Stamnienodide st. .c. 0... cottons SnIg 3 175.8 218.8 254.2 $15.5 348.0 | 144.5) (283) 
Rranngds ehloridetiray aac me pac Se -co08 SnClz 316 391 450 493 577 623 246.8} (229, 264) 
POMOUUMA sonyabe siclhalwto wie cccye oper r 898 1018 1111 285 
Strontium oxide....000 2222250)! SrO 2068, | 2262, | 2410, |........|. Be fee any tae eee 
Bullard eee. Aes oes ook 8 Ss 183.8 243.8 288.3 327.2 399.6 444.6 112.8] (17, 34, 54, 66, 
ee 
; , 278, 
284, 323, 334, 
Sulfur hexafluorid SF 2 5 ae cee 
Basie dine ICO 21 Nanas esa Toe Bae _ 132.75 ay Lies Te —101.5s — 90.9s|— 72.66/— 63.5s]/— 50.2] (229, 238) 
ALO saratecoleietetatsiioys lralsisiere: ort iineo Od — 95.53|— 76.83)— 60.5 }— 46.9 |— 23.0 |— 10.0 |— 73.2) (25, 33, 51, 63, 
68, 140, 142, 
280, 334° 385) 
, 334, 385, 
a 415, 420) 
Sulfur monochloride............... S82Cl — 7.4 27.5 5 _ 5 
Sulfuryl chloride... SO:Cl2 acs (eiace (ane (kt alittle ee eee 34.1 (209) 448) 449) 
Sulfur trioxide (aig... 68 pedo, oat SO3 — 89.0s}— 16.5s}/— 1.0s/+ 10.53 32.6 44.8 16. Sit27, 251, 229: 
1 zee 411, 412 
Sulfurtrioxider(B))>.5<ci< ns«<ces ees « SOs — 34.0s}— 12.33/+ 3.2, 14.33 32.6 44.8 32.3) (27, bres 229, 
BSulfurtrioxiden (ein. wa acess s+ oan SOs — 15.33!+ 4.35 17.95 28.05 44.05 51.6s 62.1 (27, isi 229, 
Sulfuric gerd iiper..creqideoe.san, oes dee HeSO« 145.8 194.2 229.7 257.0 | 805.0 330.04 10.5 (9) ie 
Thionyl bromide............. SOBrz — 6.7/+ 31.0] 58.8] 80.6] 119.2] 139.5 |— 52.2] (229, 269 
Thionyl chloride................., SOC — 52.9]/— 21.9]/+ 2.2] 21.4] 56.5| 75.4 |—104.5] (11, 13, 229 
Tantalum pentafluoride............ Tal’s Pi 5 7 130.0 194.0 230.0 96.8 (22 368) ) 
Tellurioms .) 4 4..- ROE A Te 520 650 753 838 997 | 1087 | 452 | (101, 229) 
Tellurium tetrachloride............ TeCh 5 233 273 304 360 392 224 (229; 399) 
Tellurium hexafluoride.......... TeFs —111.33|— 92.45|— 78.4s|— 67.9s|— 48.2./— 38.6,|— 37.8) (229; 238, 491) 
Thalliamy Ay: Whisk cymats hoes aml 825 983 1103 1196 1364 1457 303.5) (143; 229) 255, 
Bada yONOMACS ss 7. cen aye gee rate lB 22 469) 
Mba liumiichlordes s.: staan gay 0 eens ¥ TIC] : 517 389 643 748 807 ae0° tapetan esa) 
Pha lliuat iodidets 0... TH 440 531 607 663 763 aes AM RC a i a CN 
pclae aan aca S Fe ov] UC 2 440 | (229, 465, 474) 
i Sta. sieaavenniee tveehs Sn 1492 1703 1855 1968 2169 2270 231.9) (158, 154, 155, 
165, 229, 348, 
Titanium tetrachloride,........ PiCh = 18.021 S| a8r4i oF 1 299)” 
vese apenas a 21. ; 1.0 2 0 |- 
PUN Attain he sien satearice accu RoNme \W 3990 4507 4886 5168 5666 : 5027 a 3379 (tio 250, 
Tungsten hexafluoride........... | WF _ PA ene” Cen 1) _ 498, 499 
Uranium hexafluoride,,............ UFs = ae = ce + rh te: + ee ce . Ae 338" 350) 
: ee io 38. 3.8: : 2 Nas ; ; , 
Vanadyl trichlonidéj.,7sscan ss cee OCLs — 23.2/+ 12.2 40.0 62.5 103.5 127.2. Shee (128) 
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VAPOR PRESSURE (Continued) 


INORGANIC COMPOUNDS (Continued) 
Pressures Less than One Atmosphere (Continued) 
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Temperature, °C 
Name Formula M.P. | Citation No. 
1 mm 10 mm | 40 mm | 100 mm! 400 mm | 760 mm 
WW BLOND far ston tls nto analititus chavsza kis H2O — 17.33/+ 11.3 34.1 61.6 83.0 100.0 0.0] (81, 95, 104, 
121, 189, 190, 
217, 222, 229; 
232, 303, 304, 
378, 379, 404, 
476, 481) 
Menon\\..ues.05 MOCO Scan to Re Xe — 168. 5s| —152.8s] —141.2,| —132.8.|—117.1,5|— 108.0 |—111.6| (3, 180, 229, 
z 811, 315, 329) 
BING) siraiacie oe Lorceemeu a cieieteis or seiee ae Zn 487 593 673 736 844 907 419.4] (17, 42, 61, 109, 
154, 155, 163, 
181, 210, 229, 
. 255, 342, 348) 
Pinerchlonide sna ards anarey ahve taners ZnCle 428 508 566 610 689 732 3A5 (208, 229, 264) 
ZIMCAWOM GOs 55 caverns <p aA Zrls 970 1086 1175 1254 1417 1497 872 (362) 
Zirconium tetrabromide...... rn eee 207s 250s 281s 301s 3375 357s 450 | (229, 326) 
Zirconium tetrachloride............ | ZrCla 1903 230, 259s 2794 3123 331s 437 (229, 326) 
Zirconium tetraiodide.............. Zrl« 2643 311s 3445 369s 4095 4315 499 | (229, 326) 
Pressures Greater than One Atmosphere 
Temperature, °C 
Name Formula | = Citation No. 
| l atm. | 2 atm. | 5 atm. | 10 atm.| 20 atm.| 40 atm.| 60 atm. 
ATM ODI =). iste S Saves wets 3 NH3 — 33.6)/— 18.7|+ 4.7 Pet 50.1 78.9 98.3] (23, 25, 33, 49, 62, 82, 142, 
175; 192; 223,231,279; 305, 
334, 420) 
AP OOI ee tm eye eee. 2 A 185.6 |—179.0 166.7 154.9 141.3 aE Ol aveicks Le: (41, 83, 1938, 229, 295, 329, 
| 466) 
Boron trichloride BCls A 33.2 66.0 O6RT) NUS Oe a wets emer. (229, 308, 334, 430) 
Boron. trifluoride BP s3 100.7 89.4 12.6 sie 40.0 TOMO nk errs (39, 118, 229, 319, 352) 
Bromine joie o Br2 58.2 78.8 110.3 139.8 17450) 21620) 24355\'(88) 10255171, 203, 217,229) 
281, 331, 345, 381, 458, 487) 
Carbontetrachloride CGl4 76.7 102.0 LA 7) LS SOW222.20)) 8276) Olea (104, 179, 279, 334, 335, 413, 
495) 
Carbon dioxide.........:.:-]/\COz — 78.2: 69.15 56.7 395 18.9/+ 5.9 22)4) (5, 46,117, 172, 175, 211, 229; 
272, 292, 302, 334, 420, 464, 
467, 477, 497) 
Carbon disulfide............] CSe 46.5 | 69.1 104.8} 136.3) 175.5) 222.8] 256.0} (175, 229, 265, 328, 334, 335, 
420, 467, 490) 
Carbon monoxide......... co 191.3 183.5 WO LOW HOI 49 Fi, Sane ee liege eels Spade 77, 78, 87, 229, 293, 
463) 
Carbonyl chloride..... fh COC): + 8.3) Poh) BL 8510) ONO SO Sirens ats (14, 135, 229, 288, 309) 
Chlorotrifluoromethane. CCIFs3 81.2 66.7 42.7 18.5|/+ 12.0 PAS emcee & (102, 447) 
Cyanogen .2e.525 ase .| CoNe — 21.0/— 4.4/+ 21.4 44.6 2), Glee OGD tn ate sae (74, 83, 102, 118, 313, 444) 
Dichlorodifluoromethane. ...}| CCl2F2 — 29.8/— 12.2|4+ 16.1 42.4 Ae, Oli aero me qd 144) 
Dichlorofluoromethane.. . CHClhF 8.9 28.4 59.0 STO TOI S62 RG tere (e235 
Chlorodifluoromethane...... CHCIF2 |— 40.8/— 24.7\|+ 0.3 24.0 52.0 Scene eee (40, 233) 
Trichlorofluoromethane..... CCl3k 23a 44.1 Ties) LOSS 2) a AG ag 1987 Olen ener (233) 
Chlorine & ates decree k Cle — 33.8|/— 16.9/+ 10.3 35.6 GO LOUG S27 ee ak 171, 214, 229, 239, 
312, 452 
ESR erm eacauarcsy one re oksbakoosy Re hvieTe» He = DZOSAG6 ii OS VOM bea. nan ell icles ohana coeed|| eager <ctavellloualets 19. bhed| Merle a (227, 228, 229, 300, 301) 
Je holweriarh. oc gen OMe a es DN OF He PSA 13) 250.2 DA GH ON 2A UTS eee car eee coils onerevenrates ie eiickeis) oi (58, 71, 178, 225, 229, 298, 
299, 396, 454, 455) 
Hydrogen bromide.......... HBr — 66.5 Deo 29.1 8.4/+ 16.8 48.1 70.6) (18, 103, 169, 229, 415, 416) 
Hydrogen chloride.......:.. HCl 84.8 \— 71.4\\— 50,5/— 31.7\— 8° 8) 17.8 36.2] (50, 69, 103, 118, 141, 169, 
175, 223, 229, 416, 420) 
Hydrogen cyanide.... ..... HCN 25.9 45.8 TdcS| LOZ s WwS5. OMe Ml GOl Ole te meets Sat 164, 229, 258, 314, 397, 
Hydrogen iodide............ HI = 35.1 }/—"18:9 |-- 27.3 32.0 62.2) 100.7; 127.5] (108, 169, 229, 415, 416) 
a dtcren Bulide meter ace 2S — 60.4 45.9 22nS 0.4/4 25.5 55.8 76.3 CS yas vers 235, 236, 292, 
Hydrogen selenide.......... H2Se — 41.1)/— 25,2 0.0)+ 23.4 50.8 84.6] 108.7) (57, 90, 91, 229, 292, 417) 
[Sanioinne Gab ape ndon an Kr 152.0 143.5 130.0|—118.0)/—101.7|/— 78.4)....... (3, 221, 229, 315, 317, 329) 
INCOR memes eh ice etaperceae ve Ne 246.0 243.8 239-9) 2386 LO} 125 Ori Bl la ccseres ee tel |tstehenone rte (71, 229, 297, 455) 
INitrogenienrnise cle volessionesra ccaunie No = 195.-85"— 189.2 |—179 1) —169.8)—157.6).. ee ee (15, 70, 86, 100, 123, 138, 173, 
174, 193, 229, 292, 321, 463, 
467, 489) 
INphgntoners te agnowear ac ogoce NO ote 145.1 135.7) —127.3|—116.8}—103.2}/— 94.8 bean 216, 229, 279, 
i LLG aera esto eertcnocen N:2O 88.5 76.8 58.0 40.7;/— 18.8}/+ 8.0 27,4) (29,32, 53, 62, 115, 1887 229: 
Nitrous oxide ; on 327, 464) ese 
i ideacmen tice: N2O4 21.0 37.3 59.8 79.4} 100. 121.4) 132.2] (19, 108, 158, bX BNE 
Nitrogen tetrox 332, 374, 380, 385) 
Oy Zener wey sratecrorsre eters O2 —183.1 |—176.0 |—164.5|—153.2| —140,0)—124.1). (15, 28, 58, 70, 86, 100, 114, 
172, 174, 226, 229, 292, 296, 
{6 229. 310, 347) 
Silicon tetrafluoride......... SiF4 94.85 84.4 67.9 Dea Oll OOH teemetanetal| ier ease (40, LO: ) 
Chlorotrifluorosilane......... SiClF3 TO ON ae oan lite aml Si Onat= ered [fe cepeteyaye) ai |tayers 2.0 at (40, 229, 392) 
Dichlorodifluorosilane....... KSi@loWowae ote 8) aloe yt) aleG 36.6) Bibra lee wee (40. 229,392) 
Fluorotrichlorosilane........ SiCl3F 12.2 32.4 64.6 By arAD ME ote oo ee (40) 
Stannic chloride.... SnCls 113.0 141.3 1S et VPRO” P7OFOM GAs so slinacon be (229, 279, 481, 494, 496) 
Sulfur dioxidesaa.o sees SO: — 10.0|+ 6.3 32.1 55.5 83.8} 118.0} 141.7] (25, 33, 51, 63, 68, 140, 142, 
175, 229, 261, 280, 334, 385, 
415, 420) 
SulfurgtriOxide sj. sse'ieies rel SO3 44.8 60.0 82.5; 104.0} 138.0} 175.0] 198.0] (27, 151, 229, 411, 412) 
SWia ter rereie cs fenenerce irene ere errs H20 100.0 120.1 15274) 180)/5) 2isi ti) 2st 1) 276.5) i, 95, 104, L221, 189) 190; 
217, 222, 229, 232, 303, 304, 
378. 379. 404. 476. 481) 
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Name Formula M.P. Citation No. 
1mm | 10 mm | 40 mm | 100 mm | 400 mm | 760 mm 
Cyanogen bromide......0..000as CBrN — 35.7s}— 10.0s}+ 8.65 22.6s 46.0s 61.5 58 (26, 208) 
Carbon tetrabromide............ CBra 8 8 96.3 119.7 163.5 189.5 90.1) (48) 
Chlorotrifluoromethane.......... CCIFs 149.5 134.1 121.9 11.7 92.7 SUD EE. « Soars (113, 430) 
Cyanogen chloride..,.....:c000+ CCIN 76.75 53.83 87.5s 24.9s 2.3 |+ 138.1 ]/— 6.5} (208, 344) 
Dichlorodifluoromethane......... CChF2 118.5 97.8 81.6 68.6 BS: Osta BOGS Uke se, ees (118, 146) 
Carbony] chloride, fc... cscs eee CChO 92.9 69.3 50.3/— 35.6 |/— 7.6|/+ 8.3 |—104 (20, 145, 208, 
305, 311 
Trichlorofluoromethane..........] CClsF 84.3 59.0 39.0 | 23.0 /+ 6.8 Bee Mow sectors (212 : 
Trichloronitromethane........... CClsNO2 — 25.5/+ 8 3.8 53.8 91.8 111.9 |— 64 (26, 46, 47) 
Carbontetrachloride............. CCla — 50.0s|— 19.6/+ 4.3 23.0 57:8 76.7 |— 22.6) (115, 175, 289, 
343, 352, 394, 
j 481) 
Cyanogen fluoride............... CFN 134,43) —118.5s| — 106. 4s 97.03 80.5s ye ee ee (94, 208) 
Carbontetrafluoride TOL oh ee CF, — 184.63] — 169.3 158.8 150.7 185.5 LOT Folatsrere. 202 (208, 271) 
Tribromomethane.......... ,.| CHBrs 8 34.0 63.6 85.9 127.9 150.5 8.5} (1138, 201) 
Chlorodifluoromethane. . .-| CHCIF —122.8 103.7 88.6 76.4 53.6 40.8 160 (50, 212) 
Dichlorofluoromethane ..-| CHClsF — 91.3 67.5 48.8 33.9 6.2 |+ 8.9 |—1385 (212) 
Trichloromethane’® )i).0 cw aneeieats CHCl; — 58.0/— 29.7/— 7.1/4 10.4 42.7 61.3 |}— 638.5) (82, 115, 175, 
345, S02. 
Hiydrocyanicvaciduiwvi in mere asst CHN — 70.8s)/— 48.2s}— 31.3s/— 18.83/+ 9.8 25.8 |— 14 (3533 es 
Dibromomevhaney ce «asa etnies CH» Bre — 85.1/-— 2.4/+ 23.3 42.3 79.0 98.6 |— 52.8) (113, 352) 
Dichloromethane aig ord patient: a trane CHCl. 70.0 43.3 92:8 6.3 24.1 40.7 |— 96.7 (317, 352) 
Formaldehyde ee Sree Onctartnat carrey iets CH20 8 — 88.0}— 70.6|— 57.3 83.0 19.5 92 (264, 399) 
FlOrmicacids..jautann, wewrat: atutlet CH202 — 20.0si+ 2.18 24.0 43.8 80.3 100.6 8.2! (7, 91, 208, 219, 
Dichloromethylarsine............ CH,ASCh = Nieisen ede 51.5'| 78.0 | 112;7 | 184.5,))— 69 (36) pits aartee 
Borine carbonyl). wie... . ss eae CHsBO =139 02121. 1 106.6 95.3 TAB Vee (C40: res ritaniers (64) 
Methyiibrom delve cance avers CH3Br — 96.33 72.8 54,2 39.4 11.9/+ 3.6 |— 93 (117, 323) 
Methyl chlorides masd.ccsnittanatenak CH3Cl 8 — 92.4/— 76.0 |}— 63.0 |— 38.0 |— 24.0 |— 97.7] (54, 182, 241, 
E 350, 451) 
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ORGANIC COMPOUNDS (Continued) 
Pressures Less than One Atmosphere (Continued) 





































































































Temperature °C 
Name Formula M.P. Citation No. 
1mm 10 mm | 40 mm |100 mm |400 mm | 760 mm 
Trichloromethylsilane........... CH3Cls3sSi 60.8 30.7 7.0/+ 12.1 47.0 66.4 |— 90 (113) 
Methyl fluoride Meaiatr Gavia ele eee tea & CH3F 147.3 131.6 LOST 109.0 |— 89.5 Wien ltetatervssrete (89, 113, 281) 
Methyl iodide sey ARES i ifaidilatabs | tvat Ores CHsal 8 — 45.8|/— 24.2 )-— 0 j+ 25.3 42.4 |— 64.4] (351, 352, 363) 
Formamide ere adie maby Ste Shakes. CH:sNO 70.5 109.5 137.5 157.5 193.5 QUO NB a ee (11, 113) 
Nitromethaner.« sai ascatnencn CH3NO:2 — 29.0 2.8 7 a 46.6 82.0 101.2 |— 29 (154, 470) 
Weta nee. cetera ant cere are Ware vers CH, — 205.93) — 195. 5s 187.7s|—181.4 168.8 161.5 182.5) (6, 72, 73, 93, 
123, 206, 359, 

d | 407) 
Dichloromethylsilane............ CHaClhSsi — 75.0 47.8 Aa ped 9.0 |+ 23.7 BU Oo ya ate (118, 114, 410) 
Methanol acct che ute cache Beaare CH,0O — 44.0/— 16.2|;+ 5.0 21.2 49.9 64.7 |— 97.8]-(111, 289, 319, 

338, 353) 
Wiethamethiolesea «aes eer oaes oh oc CHas 90.7 67.5 49.2 34.8 7.9/+ 6.8 |-—121 (39) 
Chloromethylsilane.............. CuasClsi 95.0 Qua) lays 36.4 YR SH ae ay al ec oe ery (410) 
Mie thylamineg san skint vicane aoe os CHsN 95.83 13.5 56.9 4ooT 19.7 |— 6.38 |— 938.5) (19, 38, 130, 
186, 324) 
Niethwisilanent os exias oxi s)ca ta 00 v0 CHssi 138.5 120.0 104.8 93.0 1053 = 56:9) |amneee (410) 
2-Methyldisilazane.............. CHsNSiz 76.0 60.1 29.6 13.1 |+ 17.2 Be RUB cheno rene (118) 
Cyanogen iodide... 0 cs eastarie cs CIN 25.23 577s 80.33 97.6s 126.13 eS lela eee, ie (208, 476) 
Tetranitromethane.............. CNsOs 8 2200 48.4 68.9 105.9 125.74 13 (272) 
Garhonemonoxides. 60. cccct eee cs CO — 222.0s| — 215.03} —210.03} — 205.73 196.3 |—191.3 |—205.0} (23, 72, 73, 82, 
83, 102, 208, 
306, 447) 
Carbonyl SulBdeNs. oss cadence aces COs —132.4 113.3 98.3 85.9 62.7 |— 49.9 |—1388.8 ra 208, 209, 
408) 
Carbonyl selenide............... COSe —117.1 95.0 76.4 G17 SAG || PAE Gis one (330) 
Car boniGiOxsde tery ecgoae eres ons CO: —134.3s| —119.5s|— 108.63) —100.2s5}— 85.73|— 78.2s|}— 57.5] (4, 5, 53, 124, 
167, 168, 196, 
208, 242, 275, 
307, 308, 343, 
407, 448, 454, 
463, 493} 
Carbon Selenosulfide............ CSSe — 47.3|}— 16.0|+ 8.6 28.3 65.2 85.6 |— 75.2] (208, 412) 
CWAPHOR GISUIAA Oya ere crscesece.ou0is.4 C82 73.8 44.7 22.5 5.1 |+ 28.0 46.5 |—110.8] (168, 208, 263, 
331, 343, 352, 
407, 454, 475) 
Trichloroacetyl bromide......... CoBrCl;0 — 7.4]/+ 29.3 By .2 79.5 120.2 1435 OU 25 (11) 
1-Chloro-1,2,2-trifluoroethylene...| CoClFs —116.0 |— 95.9 |— 79.7|— 66.7 |— 41.7 |— 27.9 |—157.5| (49, 50, 113) 
1,2-Dichloro-1,2-difluoroethylene..} C2Cl2F2 — 82.0 ay enes) 38.2 23.0 |+ 5.0 20.9 |—112 (49, 113) 
1,2-Dichloro-1,1,2,2-tetrafluoro- 

Cthane Vee ie ne cnc csn se ore C2ClaF« — 95.4 wee 53.7 39.1 |— 12.0 |+ 3.5 |— 94 | (212) 
1,1,2-Trichloro-1,2,2-trifluoro- 

GUHBNET hook cease ceteris CoClsFs — 68.03}— 40.3s|— 18.5|/— 1.7 |-+ 30.2 47.6 |— 35 | (212) 
Tetrachloroethylene............. C2Cl4 — 20.6s|/4+ 13.8 40.1 61.3 100.0 120.8 |— 19.0} (113, 175, 176) 
1,1,2,2-Tetrachloro-1,2-difluoro- 

SERRANO Saree Sars bae 6s een na: psp aropa na tess CoClaF2 — 87.5s}—  5.0s/+ 19.8: 38.6 Wowk 92.0 26.5} (113, 184) 
Hexaohloroethane: oo.05 525. nem. 3 C2Cle 32.73 73.08} 102.38) 124.25 163.85 185.65 186.6) (296, 402) 
Tribromoacetaldehyde........... C2HBr;:0 18.5 58.0 87.8 110.2 151.6 DHALOU i ercenseare (1138, 201) 
Rrichloroethylene:... s5.0...s s,s CoHCls — 43.8|— 12.4/4 11.9 31.4 67.0 86.7 |— 73 (113, 175) 
Trichloroacetaldehyde........... C2HC1;:0 — 37.8|/— |5.0 20.2 40.2 400 97.7 |— 57 (113, 280) 
Trichloroacetic acid..........55: C2HCl302 51.0s 88.2 116.3 137.8 175.2 195.6 57 1t 
Pentachloroethane..........+.:: C2HCls + 1.0 39.8 69.9 93.5 137.2 160.5 |— 22 (175, 296, 402) 
PCCUPIONO eee cata. ca a hangers * CoHe — 142.9;) —128.2s|—116.7s| —107.9s 92.0s 84.0s|/— 81.5 rw oe 69, 

217, 44 
1,1,1,2-Tetrabromoethane........ C2He2Bra 58.0 95.7 123.2 144.0 181.0 ZOOZOd| oe. + cree 11) 
1,1,2,2-Tetrabromoethane........ CoHe2Bra 65.0 110.0 144.0 170.0 BAT OD DAS OMe ee (Al, 113) 
cis-1,2-Dichloroethylene.......... CoH2Cle — 58.4}/— 29.9}— 7.9|+ 9.5 41.0 59.0 |— 80.5} (113, 175, We 
trans-1,2-Dichloroethylene........ C2H2Cle — 65.4s)— 38.0}— 17.0/— 0.2 |+ 30.8 47.8 |— 50.0} (118, 175, 176 
1,1-Dichloroethene. .....6.000005 C2H2Cle — 77.2|— 51.2)— 31.1/— 15.0 |+ 14.8 31.7 |—122.5} (118) 
Dichloroacetic acid.............. C2H2Cl.O02 44.0 82.6 111.8 134.0 ey 194.4 9.7| (11, 313) 
1,1,1,2-Tetrachloroethane........ C2HoCls — 16.3 }+ 19.3 46.7 68.0 108.2 130.5 |— 68.7) (113, 402) 
1,1,2,2-Tetrachloroethane........ C2H2Cla — 3.8 |+ 33.0 60.8 83.2 124.0 145.9 |— 36 a) 175, 296, 
4 
T-Bromocthylene. ne..0c0 Ss ec es CoH3Br — 95.4/— 68.8 |— 48.1/— 31.9 /— 1.1 |+ 15.8 |—138 (378) 
Bromoacetic Acid . 6... s eee ee C2HzBrO2 54.7 94.1 124.0 146.3 186.7 208.0 49.5} (11) 
Le 2 Eribromoevhane.. ce « et .sye.> CeoH3Bra 32.6 70.6 100.0 123.5 165.4 188.4 |— 26 (9, 11) 
I-Chloroethylene: +... .a 4 seca ons C2H;Cl —105.6 83.7 66 8 53.2 28.0 |— 13.8 |—158.7| (104, 113) 
Chloroacetic acid? . 6 o.cevecee. CoH3ClO2 43.0s 81.0 109.2 130.7 169.0 189.5 61.2] (208, 204, 313) 
1,1,1-Trichloroethane. ....+| CoH3Cls = 52.0)/— 21.9 4+ 1.6 20.0 54.6 74.1 |}— 30.6] (118, 361, 402) 
1,1,2-Trichloroethane...........- Co2H3Cls — 24.0/+ 8.3 35.2 55.7 93.0 113.9 |— 36.7] (113, 492) 
Trichloroacetaldehyde hydrate. ..| C2H3ClsO2 — 9.8s!+ 19.5s 39.75 55.0 82.1 96.24 51.7) (118) 
P=PIWOroEthylene ; Fei 0 hoa arele es CoHaF — 149.3 |—182.2 |—118.0 |—106.2 |— 84.0 |— 72.2 |—160.5) (75) 
ACELOMALTILO eiotelle x, chair se aexd gies overs CoH3N — 47.0s|— 16.3/+ 7.7 27.0 62.5 81.8 |— 41 : (18S) 
Methyl thiocyanate............. C:H3NS — 14.0 |+ 21.6 49.0 70.4 110.8 132.9 |— 51 (ees 
Methyl isothiocyanate........... C:H3NS = eee et) SSS) Be 97.8 | 119.0 35.5] (25) 
Ethylene vtec. ote)o ce iaue |e crete eke C2H4 — 168.3 153.2 141.3 131.8 |}—113.9 |—103.7 |—169 (6, 57, 66, 93, 
116, 244, 359, 
407, 448, 453) 
1-Bromo-1-chloroethane.......... C2H4BrCl — 36.0s};— 9.4s/+ 10.45 28.0 63.4 82.7 16.6) (113, 402) 
1-Bromo-2-chloroethane.......... C2H«BrCl — 28.83)+ 4.1 29.7 49.5 86.0 106.7 |— 16.6} (113, 402) 
1,2-Dibromoethane.............. CoH4Brz — 27.0s)/+ 18.6 48.0 70.4 110.1 131.5 10 (ivw3t, «113, 
349, 351, 438) 
1al-Dichloroethanes\<.s.0,:6 2:60 CoHaCle — 60.7 |— 32.3/— 10.2|/+ 7.2 39.8 57.4 |— 96.7 a 352, 402) 
152-Dichloroethane., ..<.cc<e. 05 C2HuCle — 44.53;— 13.6/4+ 10.0 29.4 64.0 82.4 |— 35.4 ae 403} 315, 
, 40 
L-Difluoroethane. js. «0. +016 «0.6 « CoHaF2 —112.5|/— 91.7 |}— 75.8|/— 63.2 |— 39.5 |— 26.5 |—117 (75) 
Acetaldohy de yay. cits sis. ste eystovseere C2HsO — 81.5|/— 56.8/— 37.8/— 22.6 |+ 4.9 20.2 |—123.5| (1138, 147, 248) 
Ethylene oxid enc. mic ere me niece le C2HsO — 89.7|— 65.7|/— 46.9|/— 32.1 |— 4.9 |+ 10.7 |—111.3] (260) 
ACCtIC ACIDS ier «0.01 OO OL ONE ON C2H402 — 17.2s)+ 17.5 43.0 63.0 99.0 HS. 16.7) (118, 208, 246, 
258, 289, 335, 
353, 373, 480) 
Methyl formate........ aT sapsye sis oie C2oHsO02 — 74.2|— 48.6|— 28.7|— 12.9 16.0 32.0 |— 99.8] (297, 491) 
Mercaptoacetic acid....... wees | CoHsO08 60.0 101.5 131.8 LOALOGI Seo xe aretalersramtales — $6.75) G3) 
1D5N Sig Mey toy eave ley, eee pO mono C2HsBr — 74.3|)— 47.5)— 26.7|}— 10.0 |4 21.0 38.4 |—117.8 ae 347, 391, 
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Name Formula M.P. | Citation No. 
1mm | 10 mm | 40 mm | 100 mm | 400 mm | 760 mm 
Ethyl chloride. os, acts ve eynces C2HsCl — 89.8/— 65.8/— 47.0/— 32.0 |— 3.9 |+ 12.3 |—139 Se 403) 195, 
2-Chioroethanoly. fa. sveche wens c CoHsClo — 4.0/+ 30.3 56.0 75.0 110.0 128.8 |— 69 (11, 113) 
Trichloroethylsilane............. C2HsClsSi — 27.9|+ 3.6 PEM) 46.3 80.3 99.5 |— 40 (114) 
Trichloroethoxysilane,........... CoHsClOSi — 32.4 0.0\/+ 25.3 45.2 82.2 LOZ ETRE See (114) 
Hithyluorideisiiarcte cslsin sree ec CoHsF —117.0|}— 97.7|— 81.8|— 69.3 |— 45.5 |— 32.0 ]....... (50) 
Ethyltrifluorosilane.............. CoHsF 3Si = O5,4 \— 738.7 |— 06.8 |= 43,6 |— TO ti so ae ee 119) 
Bethyl) Todidenni 0. «is aie ielenaterete: CoHsl — 64.4}/— 24.3/— 0.9/4 18.0 52.3 72.4 |—105 ue ye 351 
Acetamide...... ..| CoHsNO 65.0s| 105.0 135.8 158.0 200.0 222.0 81 (11) 
Acetaldoxime... .| CoHsNO — 6.8s|\-+ 25.8 48.6 66.2 98.0 115.0 47 (11) 
INItroeth ane says hlecc.c tum cieieteveGraterers CoHsNO2 — 21.0/+ 12.5 38.0 57.8 94.0 114.0 |— 90 (31, 90) 
Di(nitrosomethyl)amine......... CoHsNa02 + 3.2 40.0 68.2 90.3 13123 L530" a ee ) 
Hithanercyescatigs he istcnissister cate tate CoHe —159.5 |—142.9 |—129.8 |—119.3 |— 99.7 |— 88.6 |—183.2) (6, 30, 65, 84, 
93, 153, 261, 
262, 359, 453) 
Pacalon ete ceyiaiiane: Solelersielalere | attic] 20 - 53.5|/— 23.8)/— 0.4/+ 17.5 51.9 70.3 |— 86.0} (1 13) 
Ethanol ates neleisie cieierste e detersresie'e || @olecO —- 31.3/— 2.3/4 19.0 34.9 63.5 78.4 |—112 (B25) 1s Pits, 
202, 273, 289, 
329, 337, 343, 
365, 374, 394) 
Dimethylvethervteccsvesscs arom opie cine C:H.O Mons ||=".93.13) |= 7622, == 62.7" | 37.8 | — 23.7 |-138- 5) (oo Waele 
260, 350) 
1,22 thanediolsiaecessis78 sim pushes es C2Hs02 53.0 92.1 120.0 141.8 178.5 LO7 <3) |— TS 6) (Ui 7i was: 
136, 141) 
Dimethyl snifides..... a. « . 6 wie os C2H¢S — 75.6|— 49.2|/— 28.4/— 12.0 |+ 18.7 36.0 |— 83.2) (39) 
MGhanethiolste asics gers icstece« CoH6S — 76.7|— 50.2}— 29.8|}— 13.0 |+ 17.7 35.5 |—121 (39) 
Dimethylantimony..............| C2HoSb 44.0 86.0 118.3 143.5 187.2 BELO ie oe (309) 
Hithylamain wants > sew de catece ace C2H;N = 826s) 0S. oil OO. S lao et ez O 16.6 |— 80.6) (38) 
Dimethylamine eyo. cera crac cs + CoH;N ASE ie Lae ee) 46.7 32.6 7.1/+ 7.4 |/— 96 (38, 390, 467) 
1,2-Ethanediamine.........<..> CoHsNoe — 11.0s}+ 21.5 45.8 625 | 99.0 PLT 2 8.5) (181) 
Dimethylsilanes prescient ss CoHsSi 115.0 oe ab (oat 61.4 | 35.0 200A eae (410) 
Dimethyldiborane..,............| CoHi0Bo 106.5 82.1 62.4 47.0 18.8 2.6 |—150.2 (371) 
2-Ethyldisilazane.< 6c 106. ee.ss 0 CoHiuNSi2 — 62.0/— 32.2);— 8.3/+ 10.4 45.9 | 65.9 |}—127 | (118) 
CyanOgens watts co vr eers eiediecs C2Ne2 — 95.8s}— 76.88|— 62.7s|— 51.85;— 33.0 |— 21.0 |— 34.4] (79, 101, 113, 
125, 318, 426) 
Aorylonitnilern, ea, siesremse ce eae ei aelgING — §1.0/-— 20.3|/+ 3.8 22 8 | 58.3 | 78.5 |— 82 (113) 
Propadiene.. C3H4 — 120.6 | —101.0|— 85.2 ]— 72.5 ie 48.5 |— 35.0 | —136 (113, 244, 255) 
IPFOPV NE lgastitevels orcas suet i estos ane C34 111.05) = 90754— 74.3 )}— 61.73 t= 37.2 |— 23.3 |—102.7| (113, 165, 262, 
| | | 286 
2,3-Dibromopropene.............| CsHsBre =) Gul 23040) 57.8 79.5 119.5 LE SUD | ae es (13. 204) 
Methyl dichloroacetate.......... C3H4CliO2 3.2 38.1 64.7 85.4 122.6 2 A ee ae (11) 
2-Propenallncnrseneanieu: esas sere cles C3H4O — 64.5/— 36.7|/-— 15.0/4+ 2.5 34.5 | 52.5 |— 87.7) (283) 
A CTYMIC BOLE Fats che oes euevene apy she's C3H402 + 3,53 39.0 66.2 86.1 | .122.0 141.0 14 (342) 
PY MUCHA OC ayaritis suskers «aks srsnepe ele C3H403 21.4 57.9 85.3] 106.5 144.7 165.04 13.6) (11) 
1,2,3-Tribromopropene........... C3HsBrs3 47.5 90.0 122.8 148.0 195.0 220.0 | 16.5 (113) 
J=Chiloropropenes.gs. ncn nua 2. 2 3HsCl = 81.3), 6421 |= 8207 |— 15s) ee 18.0} 37.0 |— 99.0) (113) 
SeChlonopropenes ayer ein ssi ate Ges Gs C3HsCl 70.0 42.9 21.2 | 4 3-275 44.6 |—136.4 (113, 192) 
Bpichlorohydrine:<..06, 7. a..00.- C3H;ClO = 16.5) “16.6 42.0 | 62.0 98.0 117.9 |— 25.6) (11) 
Methy] chloroacetate............| CaHsClOe — 2.9}+ 30.0 54.5 73.5 109.5 | 130.3 |— 31.9} (118, 297) 
1,1,1-Trichloropropane...........| CaHsCls eons pa eee 29.9 50.0 87.5 108.2 |— 77.7} (113) 
1,2)3- Tee Propane Sey AE LS C3HsCls Se at) 46.0 74.0 96.1 Ve yee) 158.0 |— 14.7] (11) 
Allyltrichlorosilane. . rr Oe Clssn — 20.7 |/+ 13.2 39.2 59.3 97.1 TT 800] Sree es (114) 
Propionitrile. . .| CsHsN — 35.0/— 3.0|/+ 22.0 41 4 We Al 97.1 |— 91.9} (159) 
8- Hydroxypropionitrile. C3HsNO 58.7 102.0 134.1 157.7 200.0 | 221° Olle e. Gone (113, 210) 
Ethylisothiocyanate. . .| CsHsNS — 13.2s)+ 22.8 50.8 71.9 110.1 131.0 |— 5.9} (25) 
Nitroglycerine........... CsHsN309 127 188 235 Pen rs ee eee eae eee oF 11 (100, 268) 
Propylene digit to olen ater ere C3He —131.9 |—112.1|— 96.5 84.1 60.9 | 47.7 185 (6, 66, 67, 137, 
} 244, 262, 359, 
382) 
Cyclopropane. . é aaa Aone: —116.8|— 97.5|— 82.3|/— 70.0 |— 46.9 i 33.5 |—126.6 a 
2-Bromo-2- nitrosopropane, mate aio tie ¢ C3sHsBrNO — 38.5/-— 4.3|/+ 17.9 35.2 66.2 Sa 0 0: sae se 321) 
1,2-Dibromopropane. .. oo. 50+. C3H6Br2 = Will 29.4 57.2 78.7 ISD, |) 14165 —~ 5525 Gi. 113, 204) 
1'3-Dibromopropane LS EOE C3H6Br2 ey eat 48.0 Katee) 101.3 144.1 167.5 |— 34.4] (118, 204) 
2,3-Dibromo-l-propanol,......... C3HeBr2O 57.0 98.2 129.8 153.0 e648), “SLOVO o. eee (11) 
1,2-Dichloropropane.............| CsHeCle — 38.5/— 6.1|/+ 19.4 39.4 76.0 96:58 tae (301) 
1,3-Dichloro-2-propanol..........| CsHeClO 28.0 64.7 93.0 114.8 153.5 ne ee ey leery (11, 199, 201) 
AGOLONEs cei Oe bins dinirelewiate 04 3H.0 — 69.4)/— 31.l1]/— 9.4/4+ 7.7 39.5 | 56.5 |— 94.6] (29, 115, 129, 
| 343, 364) 
ATivlealcohol mine ack wanes wanloseO — 20.0/+ 10.5] 33.4] 50.0| 980.2] 96.6]—129 | (25, 291) 
Propyleneiox1de, .decsss eeues | Came — 75.0|— 49.0]/— 28.4]/— 12.0 /)+ 17.8 34.5 |—112.1] (113) 
PLOPIOMIE ACK. nck bau vibrate ons C3sH6O2 4.6 39.7 65.8 85.8 122.0 141.1 }— 22 (203, 204, 353, 
373) 
Methyl acetate....cscccccesvses C3H6O2 — 567.2|}— 29.3|— 7.9|+ 9.4 40.0 57.8 |— 98.7] (113. 491) 
Wahyl formatect crs coaiewans ccc CsHsOs —eO 6 a es 0 ant bee bid cil 54.3 |— 79° | (297, 491) 
Methyl glycolate.. ..| CsH6O3 + 9.6 45.3 eee 93.7 | 131.7 OD SB. cccomtate (1138) 
Methoxyacetic acid. vere rehe in ice C3Ho6Os 62.5 G2. 00) P1e2.0 NSB ae DORs | 208 DU (113) 
1-Bromopropane C3H;Br 63.0|}-— 23.38;/— 0.3/+ 18.0 52 0 71.0 |—109.9} (1138, 352) 
2-Bromopropane, . .| CaH7Br — 61.8|/- 32.8/-— 10.)/+ 80 41.5 60 0 |— 89 Oj (113, 352) 
1-Chloropropane .| CaH7Cl — 68.38)/— 41.0)/— 19.5}/— 2.5 |+ 29.4 46.4 |—122.8 tae 160, 
52 
2-Chloropropane. . a Cae Ol — 78.8/— 520/— 310|— 13.7 |+ 18.0 36.5 |—117 | (113, 352) 
Trichloroisopropylsilane. att C3H7ClsSi — 24.3/+ 9.9 36.5 ey dg 3 96.8 118.5 me (114) 
1-lodopropane..,........ oa arte apt — 36.0;/— 2.4/4 23.6 43.8 818 102.5 |— 98 8| (352) 
Q-lodOpropane ims ceciewio shtte wae CsHil — 43.3}— 11.7/4+ 13.2 32.8 69 5 89.5 |— 90 (352) 
PROPIONS WMA. cis caterer ecten C3H;NO 65.0s| 105.0 134.8 156.0 194.0 213.0 79 (11, 113) 
L-NitroprapanG wees. wane a) wares ee CsHiNOa — 9.6/+ 25.3 61.8 72.3 110.6 131 6 |—108 (90) 
Q-NitfGPrOpANieG, <i v.csdcheverres CsH:NO; 18.8|/+ 15.8 418 62.0 99.8 120 3 |-— 93 (90) 
Bthyl Carbamate.......cuci ese C,H; NO; 8 77.8 105.6 126 2 164.0 184 0 49 (11) 
PrOpAMO. fin otietcare ae wena YaHs —128.9 |}—108.5|— 92.4/— 79.6 |— 55.6 |— 42.1 |—187.1| (6, 30, 66, 93, 
137, 153, 262, 
359) 
Dichloroethoxymethylsilane. . CsHsChOSi — 33.8;/— 1.38|/+ 24.4 44.1 80.3 LOO6 dle awtacer (114) 
1lePropan ola ticce<asikouwuiienmokos sH30 — 15.0/+ 14.7 36.4 52.8 82.0 97.8 |—127 ioe 289, 340, 
4) 
a | ee (|) 
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Name Formula Citation No. 
1mm | 10 mm | 40 mm | 100 mm/ 400 mm | 760 mm 
Poeropangal ssetsciccudtwate aemttene« C3sHsO — 26.1;/+ 2.4 23 8 39.5 67.8 82 5 |— 85.8} (310) 
Ethy! methyl ether vcsncices. +. | CxHsO — 91.0|— 67 8|— 49.4/- 34.8;/- 7.8/+ 7.5)]...... (39) 
1,2-Propanediol............ ... | CsHsOs 45.5 SSA2 sella 2ip WSO MI MMGShiel) USS s2Nlaee cas (71, 113, 368) 
oskrapanadlolicdc.0e oe oe eres .| CsHsO2 59.4 100.6 131.0 153.4 193.8 214 2 we ove CMB ve 41) 268) 
2-Methoxyethanol............. .| CsHsOz = P1375 22.0 47.8 68.0 104.3 LACS | beecete (141) 
GSO obTO) iron ws ommnaln Reese 8 ws C3HsO; 125.5 167.2 198.0 220.1 263 0 290.0 17 Ora Th tS4, 
d 205, 353, 403) 
1-Propanethiol).é..ic cence ... | CsHsS — §6.0|— 26.8/— 3.2/+ 153 49.2 67.4 |—112 (422) 
Trmethvlboxine. & vars testes os CaHoB —118.0)|/— 92.4 )— 74.7)/— 60.8 |— 34.7 |— 201 ]|..... .| (418) 
Chlorotrimethylsilane......... ..| CsHoClSi — 62.8|/— 34.0/-— 11.4/+ 6.0 39 4 5759 |... ... i Clts, 424) 
Trimethylgallium................| CsHsGa — 62.3s}— 31.7s;— 9.0/+ 8.0 39.0 55.6 |— 19 (240) 
Propylamine...... diets sq ncaine ae | aeDN — 64.4)/— 37.2/— 16.0/+ 0.5 31.5 48.5 |— 83 | (38) 
Trimethylamine........e+e.+++-| CaHyN — 97.1)— 73.8)— 55.2}— 40.3 |— 12.5 |+ 2.9 |—117.1] (18, 390, 418, 
67) 
Trimethyl phosphate............| CsH9Q«P 26.0 67.8 100.0 124.0 167.8 ODN 77 erccrs notre (77) 
Trimethyldiborane.............. CiHi2Be — 74.0/— 44.8)/— 22.0/— 4.4 |/+ 27.8 45.5 |—122.9)] (371) 
Carbon SUPGTIEO ss: 60.0.6 wicie cae eevee C302 94.8 fale 562.0/— 36.9|— 8.9 j+ 6.3 |—107 (411) 
Carbon subsulsde ons. ss. aw ysis CaS2 14.0 54.9 85.6 TOO UO anata lista Soe ae + 0.4] (208, 409) 
Trichloroacetic anhydride........ CuCleOa 56.2 99.6 1Ste2 155:2 199.8 CPR UT Wh eet heree (1 
PSSBUtAGey HO ses cco ea weak els C4sHe — 82.5s|— 61.23)— 45.93)— 34.0/}— 6.1 |/+ 9.7 |/— 34.9] (414, 421) 
a,8-Dibromomaleic anhydride. ...| C4HoBr2Os 50.0 92.0 123.5 147.7 192.0 DN OO ne (11) 
trans-Fumary] chloride........... CaH2Cl2O2 + 15.0 51.8 79.5 101.0 140.0 HOONO a es (ray 
Maleic anhydride... cic cence CsH20;2 44 Os 78 7 EES: 135.8 179.5 202.0 58 (11, 189) 
2-NitrothiOphenG ss .6 i s.s dele 5s CsHsNO2S 48.2 92.0 125.8 151.5 199.6 224.5 46 (22) 
PRGtSmyme wea ot e.5 Bee 5 sian ierels a, Score Cus — 93.2|— 70.0 |— 51.7 |— 37.1 |— 10.1 |-- 5.38 )....0.. (304) 
Succinyl chloride................ C4HsCl2O2 39 0 78 0 107.5 130.0 170.0 192.5 17 (11) 
Chloroacetic anhydride.......... CiwHuClhOs 67.2 108.0 138.2 159.8 197.0 217.0 46 (313) 
Succinie anhydride.............. CsHiO;a 92.0s} 128 2 163.0 189.0 237.0 261.0 119.6] (11, 234) 
142 Dioxanes2,G-dionG yes; ss0c0% : CsHsO04 8 116 6 148.6 173.2 217 0 240.0 97 11) 
Thiophene Sic Tae weed ce AcE rer, NANCE IG CsH4S — 40.7s}— 10.9|+ 125 30.5 64.7 84 4 |— 38.3) (1138, 127) 
Helewopbenese c= vet amie a = CsHiSe — 39.0/— 4.0/4 24.1 47 0 89 8 TAS, omens (56) 
a-Chlorocrotonic acid............ CiHsClO2 70.0 108.0 135.6 155.9 193.2 ZITO Es eee (11) 
Ethyl chloroglyoxylate........... C4H;ClO: — §.1)/+ 29.9 56.0 76.6 114.7 PSS Oi Wore besten (11) 
Ethyl trichloroacetate........... CsH5ClsO2 20.7 Oat 85.5 107 4 146.0 16720) ae (11) 
3-Butenenitrile. .. 0... ceceeseees CiHsN — 19.6/+ 14.1 40.0 60.2 98.0 DAO sON Saas (159) 
Methaervionitrile,... 0.5 ..0ce.800. C4aHsN — 44.5)/— 12.5)+ 12.8 32.8 32.8 DOS cmeettesie (113) 
CBe-CLOCODODILTHEs 55 os sce in esse CsHsN — 29.0\/+ 4.0 30.0 50.1 88.0 LOS A050) Stee, (159) 
trans-Crotononitrile............. CsHsN — 19.5|/+ 150 41.8 62.8 101.5 V2258 | aoe (159) 
PMCEINIBUNGO is erels aera ese iefeiaiste sae) CsHsNOz 115.0s| 157.0 192.0 217.4 263.5 287.5 125.5} (11) 
Allylisothiocyanate.............. CsHsNS — 2.0/+ 38.3 67.4 89.5 129.8 156.7 |— 80 (11, 25, 299, 
201) 
EZ BUUAGIONG soieiersus.ccs eco salclo isle 7s CiHe — 89.0 |— 64.2 |— 44.3/— 28.3 /+ 1.8 TS 25 |). .cne ees (113) 
a S=ButadienGn. cece ac cc's. cic cae CsHe — 102.8 79.7 61.3 46.8 |— 19.3 /— 4.5 |—108.9| (52, 162, 189, 
445) 
WVCLOP CEES ae fore esc ccoyeinte sys enslave 0s 06 CuHe — 99.1 75.4 56.4 41.2 M2 aR Be cs ae (163) 
D Baty ws so oc os cities ete Gtaters 0 2% CiHe — 92.5|}— 68.7|/— 50.0/— 34.9/— 6.9 |+ 8.7 |—130 (286) 
BaBuUbyNe nae s/o cae cic eid ieiskerov eves CiHe 73.0s 50. 5s 33.9. 18.8 |+ 10.6 27.2 |— 32.5 ries 287) 
Ethy] dichloroacetate............ C4HeCl:O2 9.6 46.3 74.0 96.1 135.9 PSG oD Ninian ave 1) 
2-Chloroethy] chloroacetate...... C4H6Cl2O2 46.0 86.0 116.0 140.0 182.2 ADB RUNES cans (113) 
ets-Crotonic acid.. : BAe 33.5 69.0 96 0 GR 152.2 171.94 15.5] (11) 
trans-Crotonic ATG RRO ge ohne: s 80.0 107.8 128.0 165.5 185.0 72 (11) 
Miethylaenyistecs.<..c'6, «ye ayst-e-0 « — 43.7/— 13.5}/+ 9.2 28.0 61.8 SORZ ol nc nee (118) 
Methaeryhie acid... an. 66 sisdenas 25.5 60.0 86.4 106.6 142.5 161.0 15 (342) 
Weaeey ll! Best be soe cies sain. eau ave — 48.0/— 18.0|/+ 5.3 23 3 55.5 Pte a ee (267) 
Acetic anhydride... 2... sew ees Ly. 36.0 62.1 82.2 119 8 139.6 |— 73 (33, 113, 201) 
Dimetby! Oxalate coc. er sis shee ns y 20.0 56.0 83 6 104.8 143 3 T6SIS4|icc wore CSOT, 144) 
cis-1 Bromo-1-butene............ — 44,0 )— 12:8 |-- 11.5 30 8 66 8 BG 2 Wed aeersce (250) 
trans-1-Bromo-1-butene.......... — 88.4|— 64/]+ 18.4 38 1 75 0 94.7 |—100.3] (250) 
2-Bromo-1-butene, «2. ..cc cee es oN) GaSe to wer ae 26.3 61.9 81 0 |—138. 4) (250) 
cts-2-Bromo-2-butene............ = BOAO == PR Se Aline 7 37.5 74.0 93.0 |—111. 2) (250) 
trans-2-Bromo-2-butene.......... = 45.0 |— 13.8 )-+- 10.5 29.9 66.0 85.5 |—114.6] (250) 
1-Bromo-2-Butanone........ Ome 41.8 68 2 89.2 126.3 LATO} ciecereneme (285) 
2-Methylpropiony] bromide 13.5 50.6 79.4 101.6 141.7 T6320 |e (11) 
1,1,2-Tribromobutane....... Ba 45.0 87.8 120.2 146.0 192 0 Pt Tey a rare (250) 
1,2,2-Tribromobutane........... 41.0 83.2 116.0 141.8 188 0 DAS Si Necveey aie (250) 
9,2,3-Tribromobutane........... CsH7Bri 38.2 79.8 11.3 136.3 182.2 ZUG 20) Ni rcrcnerere (250) 
Ethyl chloroacetate............. C4sH7ClO2 Se ERO) 37.5 65.2 86.0 123.8 144.2 |— 26 (11, 298) 
1,2,3-Trichlorobutane............ C4H7Cls + 0.5 40.0 lend, 96.2 143.0 WOOO || oak ease 285) 
BirbyTOuntrile yar, «ers. ctsip alo.crcietenaiiaes C4sHiN — 20.0 |4+- 13.4 38.4 59.0 96.8 NT AW wh eta (159) 
DIA CELAINIGE soi oils onan wie alerts 2) 5 CsH7NO2 70.0s| 108.0 138.2 160.6 202.0 223.0 78.5) (Li, 171 
AaB LON ante te ysieieisce ho ais atone ste CsHs —104.8 81.6 63.4 48.9 PE 6 6.3 130 Nea: 112, 244, 
ClGa r= ENIGOLIG ales aiecs ace. as iaterduael a ack a C4Hs 96.4 73.4 54.7 39.8 12.0 |+ 3.7 |—138.9 Gee, 213, 244, 
$F GNS=2- WEEE poe s cies siae vtelele sas C4Hs 99.4 76.3 57.6 42.7 14.8 |+ 0.9 |—105.4 Cor ee 244, 
2-Methylpropene............-.+-- C4iHg 105.1 81.9 63.8 49.3 22.2 6.9 140.3] (6, 84, 85, 86, 
113, 244, 359) 
Cy clobubaneswemsees cet as ake de. «s C4H3 92.0s 67 .9s 48.4 32.8 3.4 |+ 12.9 |— 50 (113, 163) 
Methylcyclopropane............- CsHs3 96.0 72.8 54.2 39.3 A DST | Kenge eee So eee eee os (110) 
2-Bromoethy] 2-chloroethy! ether.| CsHsBrClO 36.5 76.3 106.6 129.8 1723.3 195 Silt seer (113) 
1,2-Dibromobutane.......6.0060 C4HsBre 7.5 46.1 76.0 99.8 143.5 166.3 |— 64.5) (250) 
di-2,3-Dibromobutane Phi, Sains? en feent ee C4HsBrz + 5.0 41.6 72.0 95.3 138.0 GOS: lessees (250) 
meso-2,3-Dibromobutane......... C4HsBre + 1,5 39.3 68.2 91.7 134.2 157.3 |— 34.5] (250) 
1,4- Dibromobutane. . .-| CaHsBra 32.0 72.4 104.0 128.7 173.8 197.5 |— 20 (1138) 
1,2-Dibromo-2- methylpropane. . ...| CsHsBra 28 13leie Ono 42.3 68.8 119.8 149.0 |— 70.3) (11, 86) 
ioe Dibromo-2-methylpropane....| CaHsBrz 14.0 53.0 83.5 107.4 150.6 7ASG betes (113) 
Di(2-bromoethyl) ether.......... CsHsBr20 47.7 88.5 119.8 144.0 188.0 Die A MN roeetere cone (113) 
1,2-Dichlorobutane.............. CaHsCle — 23.6/+ 11.5 37.7 60.2 100.8 POS jlo 2 wines (285) 
2,3-Dichlorobutane.............. C4HsCle — 25.2\+ 8.5 35.0 56.0 94.2 116.0 |— 80.4! (437) 
1, 1-Dichloro-2-methylpropane....| CsHsClez — 31.0/+ 2.6 28.2 48.2 85.4 |—106.0a|....... (113) 
1,2-Dichloro-2-methylpropane....| CsHsClez — 25.8|/+ 6.7 32.0 Olea 87.8 LOSFORLS Mecvecte (113) 
1,3-Dichloro-2-methylpropane.... — 3.0/+ 32.0 58.6 78.8 115.4 RSS OU ere ccesciect (113) 
di(2-chloroetkhyl) ether........... CsHsChO 23.5 62.9 91.5 114.5 155.4 TS eSalernteirece (113, 133, 141) 
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Name Formula ] M.P Citation No. 
1mm | 10 mm | 40 mm | 100 mm / 400 mm | 760 mm 
1,2-Epoxy-2-methylpropane...... C1H;:0 — 69.0/— 40.3/— 17.3|/+ 1.2 36.0 DDE OM seeeeeae (113) 
Q-Butanorne seca seis ee nes ese : — 48.3/-— 17.7/+ 6.0 25.0 60.0 79.6 |— 85.9} (113) 
1,4-Dioxane. — 35.8s;-— 1.2s/+ 25.2 45.1 81.8 101.1 10 (141, 173) 
Butyric acid 25.5 61.5 88.0 108.0 144.5 163.5 |— 4.7 ees 332, 373, 
Tso but yTI@aCldel ten. «\ oie elaieversaleis C4HsO2 14.7 5152 77.8 98.0 134.5 154.5 |— 47 ue ao 353, 
y ‘ 
Hthyliacetate..) iilame dlaciels c-ee-s C4H:O2 — 43.4/-— 13.5/+ 9.1 27.0 59.3 77.1 |— 82.4| (113, 455, 491) 
Methyl propionate....) J. i S.cs. C4HsO2 — 42.0/-— 11.8/+4 11.0 29.0 61.8 79.8 |— 87.5) (491) 
Propiyl Ormatees sc o1sclsclerevetereiete C4Hs02 — 43.0|/— 12.6/+ 108 29.5 62.6 81.3 |— 92.9] (297, 491) 
Tsopropyl fonmate.,. «1. cle. ce cree C4sHs02 — 52.0|/— 22.7|/— 0.2/+ 17.8 50.5 68S lao nee (113, 297, 491) 
a-Hydroxyisobutyric acid........ C4Hs0O3 73.5s| 110.5 138.0 IRs An? e 193.8 212.0 79 11) 
Hithwlgly. colatenvcres 5 sss a ao « wees C4H8O3 14.3 50.5 78.1 99.8 138.0 gS) ao a A (113) 
T-Bromobutanes i. .ccccwr nea ens C4HoBr — 33.0/— 0.3/+ 24.8 44.7 4 Weg 101 6 |—112.4| (113) 
1-Bromo-2-butanol.............. C4sHoBrO 23.7 55.8 79.5 97.6 128.3 145)..0 oes (285) 
1-Chlorobutane sas wasaiea osc aie C4HoCl — 49.0/— 18.6/+ 5.0 24.0 58.8 77.8 |—123.1 Ges 249, 333, 
sec-Butyl chloride..........+:00s. C4HsCl — 60.2;— 29.2;— 5.0/+ 14.2 50.0 68.0 |—131.3} (1138, 439) 
Isobuty] chloride........50.++6- C4H>Cl — 538.8/— 24.5/— 1.9]/+ 16.0 50.0 68.9 |—131.2| (118, 438) 
tent-Butvl chloride a. sstevenune slave > C4sHoCl 8 8 — 19.0/— 1.0 |+ 32.6 51.0 |— 26.5] (87, 113) 
2-(2-Chloroethoxy) ethanol C4HsClO2 53.0 90.7 118.4 139.5 176.5 LOG ABN eo crn aotee & (113) 
1-lodo-2-methylpropane......... CsHol -— 17.0|+ 17.0 42.8 63 5 100.3 120.4 |— 90.7} (11) 
Ethyl methylearbamate.......... CsHoNO, 26.5 63.2 91.0 112.0 149.8 TOO see eee (375) 
Propyl carbamate....... OT OEOe CsHeoNO2 52.4 90.0 bbs trang 138.3 175.8 19550) 0) cece (11) 
Di(nitrosoethyl)amine........... CsHsoN202 18.5 Die. a. 87 6 111.0 153.5 PG. ty acteoes (11) 
IB UrGain GS arersaic.s ste encsensce eke, atevobonelers C4Hio0 —101.5|/— 77.8|}— 59.1 |— 44.2 |— 16.3 |— 0.5 |—135 ee 93, 359, 
2-Methylpropane.............. CH —109.2|— 86.4|/— 68.4/— 54.1 |— 27.1 |— 11.7 |—145 6. oe 187, 
og, 
Dichlorodiethylsilane. ........... C4Hi10CleSi — 9.2\)+4+ 25.4 51.6 Te 110.0 1300471 tae (114) 
Diethyldifluorosilane............ CsHi0F 2S8i — 56.8/— 28.8\/— 7.3/+ 9.8 40.5 DS Oona: (119) 
Bubylialoonol ure suse bee etek sles C4Hi00 — 1.2}+ 30.2 53.4 70.1 100.8 117.5 |— 79.9 (6h Mn 203, 
séc-Butyl alcohol. .....00 00 cee 00 C4H100 — 12,.2/|/+ 16.9 38.1 54.1 83.9 99.5 |—114.7| (68 
Isobutylialcohols. 54. se <sisas ae» C4H100 — 9.0|+ 21.7 44.1 61.5 91.4 108.0 |—108 ee aoe 219, 
291, 37. 
tert-Butyl alcohol: ... 0. ¢..¢00-. C4H100 — 20.4s;+ 5.5s 24.5. 39.8 68.0 82.9 25.3] (68, 310) 
Diethylepher ice vcs... seiaks ehstsie 08s C4Hi00 — 74.3|/— 48.1 ])]— 27.7|— 11.5 |+ 17.9 34.6 |—116.3)] (31, 113, 115, 
289, 338, 423a) 
Methyl propyl ether............ C4H100 — 72.2|\— 45;4|— 24:3)— S8=L\|+ 22.5 is lea ie ee (113) 
AP S=BUbANeGi Oly, amhideetseicetetele situe C4Hi002 22.25 85.3 117.4 141.2 183.8 206.5 | 77 (189) 
D2 B=BUSANEGION HAE vais: scusvasesisiet ie C4H1002 44.0 80.3 107.8 127.8 164.0 182.0 | 22.5) (368) 
1,2- Dimethoxyethane FOS reno ae C4H1002 — 48.0|}— 15.3 10.7 318 70.8 OS ie 2 ese e (254) 
220/ Thode bhanOlsy././.)-15.<0.54 ate, (6 C4Hi0028 42.0 128..0"|) “2U020al| <285a) oe © cee ee eeciten (25) 
Diethylene ELVcolly tosis .renareets CsHi003 91-8 133 8 164.3 187.5 226.5 pC ees fe (71, 141, 355) 
1 2rSeBUVANetriGl 505s cocci eee C4H1003 102.0 146.0 178.0 202.5 243.5 264.0 ‘: Shi oes (113) 
Diethylisulfite:, G2vs ss s.c0 a. ..--| CsH1003S 10 0 46.4 74.2 96.3 137.0 B59) 0 a BRRAS & eh 13, 14) 
Diethyl sulfates 5 405. ae .+-- | CaH10048 47.0 87.7 118.0 142.5 185.5 209.5a)/— 25.0) (11, 450) 
Diethvllsulhde x tiyn. ves sven ates se CiH WS — 39.6/— 8.0]/+ 16.1 35.0 69.7 88.0 |— 99.5) (25, 39) 
Diethylisélenid6< 2 s...6.ncuse es C4Hi0Se — 25.7|+ 7.0 alee 51.8 88.0 108 00 eee eee (420) 
Sty Zine rachel ass rata .shios decade CsHi0Zn — 22.4/+ 117 38.0 59.1 97.3 118.0 |— 28 (161) 
Diethylamimnesyvcccc» «side cis eens CsHuN 8 — 33.0}/— 11.3/+ 6.0 38.0 55.5 |— 38.9) (38) 
Tsobubyigs mine! eaten ascites cece CsHiuN — 50.0/— 21.0|/+ 1.3 18.8 50.7 | 68.6 |— 85.0) (390) 
1,3- Dichlorotetramethyldiiloxane C4Hi2ClsSiz — 74/)+ 28.3 55.7 76.9 116.8 138.0 |— 37 (312) 
Tetramethyllead Sete horeoum a Serbad CsHiePb — 29.03;+ 4.4 30.3 50.8 89.0 110.0 |— 27.5) (420) 
Tetramethylsilane.,........... CsHiSi 83.8 58.0 37.4 |— 20.9 |+ 10.0 | 27.0 |—102.1) (15, 114) 
Retramevnyloin,.. «seh ecsuce cs -| CaHieSn — 51.3/— 20.6|+ 3.5 22.8 58.5 | 18:0. 1-0 oe ee (62, 420) 
Tetramethyldiborane............ CsHuB:z — 59.6 |- 27.4|— 3.4/+ 15.3 49.8 68.6 |— 72.5] (371) 
S=BLOMOPVMGING. 04 46a) cite oe CsH4sBrN 16.8 65.24 84.1 107.8 150.0 Ws 4 Joanne (113) 
2-ChloropyTidine «0... a1 ase 0s CsHsaClN 13.3 sy | 81.7 104.6 147.7 IVO22 i cee (113) 
AU UTALGCH YAO pie aiece tae 10¥e ohare alae CsHsO2 18.5 54.8 82.1 103.4 141.8 161.8 |— 36.5) (193, 369, 459) 
Citraconic anhydride............ CsH40Os 47.1 88.9 120.3 145.4 189.8 2tS: Sule soe (11) 
PV TTI wey tetersias alert cues co alfenenebesnidoe CsHsN — 18.9|/+ 13.2 38.0 57.8 95.6 115.4 |— 42 CEI.) L815 2199; 
203, 204, 443) 
Glutaryl chloride. . 56.1 OF. 8) AL2S.8 151.8 195.3 7 fe es ad eid (11) 
Glutaronitrile. . . 91.3 140.0 176.4 205.5 257.3 S662 Ve ce oe (11, 234) 
Furfuryl alcohol..... 31.8 68.0 95.7 115.9 151.8 UU ABE UTR Aetereipe ie (113, 121) 
Glutaric anhydride.......... oa 100 8 149.5 185.5 212.5 261.0 Sar0 toccceey (11, 234) 
Pyrotartaric anhydride.......... 69.7 114.2 147.8 173.8 221.0 B47 741 Bere (11) 
2-Methylthiophene..... — 27.4|+ 6.0 32.3 53.1 91.8 112.5 |— 63.5} (126) 
3-Methylthiophene..... — 24.5;+ 9.1 35.4 55.8 93.8 115.4 |— 68.9} (126) 
Propyl chloroglyoxylate 9.7 43.5 68.8 88.0 123.0 150.0 (11) 
FUSE LONULULLE ty g Ned 2 care fore wuorarene lace ain y — 25.5/+ 9.2 36.7 58.2 99.7 127.0) danas (1138) 
IAN SOLONIGMILO Nea acer nieveiern ster ebainve) ais — §8.0/+ 28.0 55.8 77.5 i ly ef £400 [ee se eas (113) 
a-Ethylacrylonitrile............. } — 29.0;/+ 5.0 31.8 53.0 92.2 £14.0 lee (1138) 
Ethyl] cyanoacetate........ 67.8 106.0 133.8 152.8 187.8 20670 tee ek 113 
MB OPLOUC os sie woo tacaiviseie evans on cota — 79.8/— 58.3|— 32.6|/— 16.0 |+ 15.4 32.6 |—146.7| (1138, 189) 
T Scr eCntAdIone tained salam tclels sare — 71.8|— 45.0/— 23.4/— 6.7 |+ 247 BOD dehy (113) 
WAS PONtACL OMG acicuwis see teoiaruuiew ets — 88.5|— 57.1/— 37.0|/— 20.6 /4+ 8.3 3 ie Eh eee ee (244) 
Miglaidelvder nt. es cree) dearest é — 25.0|+ 10.0 37.0 57.7 95.5 RUGS eee & (113) 
Levulinaldehyde................ 28.11) 68.0°| | 08.8) “12l-8| (fee 0) ler 0 | cawes (158) 
rable 16 (6 lesaarsavactenibgarices OPsAIE ic 52.0s 90.2 119.0 140.5 179.2 198.5 64.5) (11, 113, 220, 
25 
a-Valerolactone............ 37.5 79.8 101.9 136.5 182.3 BOT AS ieee S (11, 377) 
a-Ethylacrylic acid....... 47.0 82.0 108.1 127.6 160.7 be ASR fo is ves 118, 401) 
tH VINA CrVLatOre ies sslemiyie ys set — 29.5/+ 2.0 26.0 44.5 80.0 99.5 |— 71.2] (113) 
Methyl methacrylate............ CeHsO2 — 30.5/+ 1.0 28.5 47.0 82.0 yt Ti as es ie 5 (113) 
Levulinic acid CoHsOs 102.0 141.8 169.5 190.2 227.4 245.84 33.5] (11 
Glutaric acid CsHsO4 155.5 196.0 226.3 247.0 283.5 303.0 97.5} (11, 234) 
Dimethyl malonate CsHsO4 35.0 72.0 100.0 121.9 159.8 180.7 |— 62 
Ethyl a-chloropropionate........ CsHoClOz + 6.6 41.9 68.2 89.3 126.2 126.5 Alas (11) 
Isopropyl chloroacetate...... CsHoClO2 + 3.8 40.2 68.7 90.3 128.0 TASC Ween ee (297) 
Valeronitrile. CsHoN — 6.0/+ 30.0 57.8 78.6 118.7 TAOS Vina t (159) 
a- Hydroxybutyronitrile CsH»NO 41.0 77.8 104.8 125.0 159.8 LSS We Soe cree (113, 169, 170, 
a) 
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Name Formula M.P, Citation No. 
1mm | 10 mm | 40 mm | 100 mm] 400 mm! 760 mm 
Pen ten6 enka ac aaasccit ee mei: CsHi0 — 80.4/-— 54.5|/— 34 _ 2 30 8, 3 
2-Methyl-2-butene... 1... .0...2. CsHie Sabra eriglle. sabnlcr MiniGeme al goes aaa ememeee 
2-Methyl-l-butene............... CsHi0 89.1 64.3 44.1 28.0 |-+ 2.5 20.2 |—135 (290) 
Cyclopentane Bee ee ee CsHio — 68.0|— 40.4/— 18.6 /— .8/+ 31.0 49.3 |— 93.7) (6, 359, 472) 
1,2-Dibromopentane............. CsHi0Bre 19.8 58.0 87.4 110.1 151.8 EDO! ace (11) 
ge eae 2-chloroisopropyl ea 
WUBER Foe Se caterers Paks ese aye CsHi0ClsO 24.7 63.0 92.4 115.8 166.5 SOHO Sc atere F 
2-Chloroethyl 2-chloropropyl] ether) CsH10Cl:O 29.8 70.0 101.5 125.6 169.8 LO Aeneas ie tt3} 
Di(2-chloroethoxy)methane...... CsH10CloO2 53.0 94.0 125.5 149.6 192.0 PAB VOU Ne aca (113) 
Allyldichloroethylsilane..........| CsH10CleSi — 3.0 34.2 C217 85.2 127.0 POS Wises a ee (114) 
SPemtanonGuseerenkin can son orcon « CsH100 — 12.7 /+ 17.2 39.4 56.2 86.3 102.7 |— 42 (113) 
ZaRentagnone sere oxi. tew caledens CsHi100 — 12.0/+ 17.9 39.8 56.8 86.8 103,53 \— 77.8) (113, 409) 
3-Methyl-2-butanone............ CsH100 — 19.9 + &.3 29.6 45.5 73.8 88.9 |— 92 (11, 199, 201) 
4-Hydroxy-3-methyl-2-butanone. .| CsH1002 44.6 Si) 108.2 129.0 165.5 LSSu Oa ierea nc (alile 
Valerioaord we oan. 2 Loe ysrnctens CsH1002 42.2 79.8 107.8 128.3 165.0 184.4 |— 34.5] (11, 198, 199, 
c « 200, 208, 204) 
Tsovalorrapaerssleeis sys. 6, an atarercors CsH1002 $4.5 71.3 98.0 118.9 155.2 175,21 \\— (37-6) (11, 198, 199, 
4 200, 20. 
Ethyl propionate. ............... CsH1002 — 28.0/+ 3.4 27.2 45.2 79.8 99.1 |— 72.6] (491) 
Propyliagetaters <. cocks cam ancee « CsH1002 — 26.7/+ 5.0 28.8 47.8 82.0 OUTS. |\— 9276 |uCiie Wiley 199; 
491 
Isopropyl acetate... 26.6.0... CsH1002 — 38.3|/— 7.2/+ 17.0 Bor. 69.8 SO ON earn (1e2) 
Methyl butyrate Shee ere es oye ete rem x CsH1002 — 26.8/+ 5.0 29.6 48.0 83.1 WO TS note and (11, 491) 
Methyl isobutyrate.........c.0. CsH1002 — 34.1/— 2.9/+ 21.0 39.6 73.6 92.6 |— 84.7] (491) 
Butyliformate sc ou odes canoes CsHi002 — 26.4/+ 6.1 31.6 51.0 86.2 106.0 ventas (297) 
TRomuGylebOrMAee cc Sos cso cee « CsH1002 — 32.7/— 0.8/+ 24.1 43.4 79.0 98.2 |— 95.3] (292, 380) 
sec-Butyl formate yl cms hs CsH1002 — 34.4/-— 3.1/4 21.3 40.2 75.2 9376 Maw acaes (297) 
Diethyl carbonate.............8. CsH1003 — 10.1 /+ 23.8 49.5 69.7 105.8 125.8 |— 43 (11) 
1-Bromo-3-methylbutane......... CsHuBr — 20.4|/+ 13.6 39.8 60.4 99.4 11 Be (199, 201) 
1-Iodo-3-methylbutane.......... CsHul — 2.5|+ 341 62.3 84.4 125.8 14g 2 i eats ql 
(RED GRIGIO MOB carers ocd aes on Ss CsHuN 5 + 3.9 29.2 49.0 Sone 106.0 |— 9 (11, 199, 201) 
Isobutyl carbamate............. CsHiNO2 8 96.4 1253 147.2 186.0 206.5 65 (11) 
Tsoami ll mitrate lo Coen < oo cece CsHuNO; + 5.2 40.3 67.6 88.6 126.5 ie Gott Dn [ere (11) 
Penta ween tees a o/-f atone eke CsHiz — 76.6|— 50.1|/— 29.2|/— 12.6 |+ 18.5 36.1 |—129.7 6 28, os 274, 
59, 482, 485 
2-Methylbutane.............4.. CsHiw. = 82.9 |— 57.0 |/— 36.5)/— 20.2 |+ 10.5 27.8 |—159.7 oo a is 
; 486, 492) 
2,2-Dimethylpropane............ CsHi2 —102.0}— 76.7s|— 56.1s)— 39.1s;— 7.1 ]/+ 9.5 |— 16.6] (6, 17, 113, 253, 
359, 465 i 
ATHY aleOnOlen sg cre aie os oes arn cea e's CsHi20 + 13.6 44.9 68.0 85.8 119.8 1 Ky Ga ta ees (68, 148) 
Kseamylsleonolsi.5ccc oc once ects C5Hi20 + 10.0 40.8 63.4 80.7 113.7 130.6 |—117.2| (11, 68, 199, 3) 
oS EXN aT Rete le Sea iy ge CsH120 te, ES 32.2 54.1 70.7 102.3 cD? yg) mee (68) 
terl-Aumn yl alcohol). pee scs-e-cieeece & CsHi20 — 12.93)/+ 17.2 38.8 55.3 85.7 101.7 |— 11.9] (11, 68) 
Ethyl propyl ether.............. CsHi20 — 64.3/— 35.0/— 12.0 6.8 41.6 Ol STA leer ce cene (39) 
2,3,4-Pentanetriol RS elesiarcas Savilso geass. e CsH1203 155.0 204.5 239.6 263.5 307.0 BaGecall eon (113) 
Ethoxytrimethylsilane........... CsHisOSi — 60.9|— 20.7|/+ 3.7 22.1 56.3 TS edaeere ae (114) 
Ethyltrimethylsilane............ CsHusSi — 60.6/— 31.8/— 9.0/+ 9.2 42.8 C2 Om net Oo (466) 
BEthyltrimethyltin....... 2.0.5... CsHisSn — 30.0/+ 3.8 30.0 50.0 87.6 OSHS ACen (62) 
CWloraialls sor wscarviaie Sars csi eee CeClaO2 70.7s 97.83 116.13 129.53 151.35 162.63 290 (92) 
Hexachlorobenzene.............. CcCle 114.4s} 166.4s} 206.0s) 235.5 283.5 309.4 230 (118) 
Pentachlorobenzene............. CeHCls 98.6 144.3 178.5 205.5 251.6 276.0 85.5] (113) 
Pentachlorophenol............++ CeHClsO 8 8 211.2 239.6 285.0 309.34} 188.5) (113) 
3-Bromo-2,4,6-trichlorophenol....| CsH2BrCl3:0 112.4 163.2 200.5 229.3 278.0 SOSNSU once (113) 
1,2,3,4-Tetrachlorobenzene....... CeHoCl,4 68.5 17 149.2 Viaee 225.0 254.0 46.5] (113) 
1,2,3,5-Tetrachlorobenzene....... CceH2Cl 58.2 104.1 140.0 168.0 220.0 246.0 54.5) (113) 
1,2,4,5-Tetrachlorobenzene....... CeH2Cl4 8 8 146.0 173.5 220.5 245.0 139 (113) 
2,3,4,6-Tetrachlorophenol........ C6H2ClsO 100.0 145.3 179.1 205.2 250.4 275.0 69.5} (113) 
2-Bromo-4,6-dichlorophenol...... CsH3BrCleO 84.0 130.8 165.8 193.2 242.0 268.0 68 (113) 
1,2,3-Trichlorobenzene........... CeH3Cls 40.0s 85.6 119.8 146.0 19305. 218.5 525513) 
1,2,4-Trichlorobenzene........... CeH;Cls 38.4 81.7 114.8 140.0 187.7 213.0 17 (113) 
1,3,5-Triehlorobenzene.......... + CeH3Cls 8 78.0 110.8 136.0 183.0 208.4 63.5) (433) 
2,4,5-Trichlorophenol............ CeH3Cl3;0 72.0 117.3 151.5 178.0 2265 251.8 62 (113) 
2,4,6-Trichlorophenol............ CeH3Cl30 76.5 120.2 152.2 177.8 222.5 246.0 68.5} (113) 
1,4-Dibromobenzene............. CeHaBrz 61.0s 87.7 120.8 146.5 192.5 218.6 87.5] (11, 118, 248) 
1,4-Bromochlorobenzene,........ CeHsBrCl BPAa(0) Gat 103.8 128.0 172.6 TO GEO ae eee (118) 
1,2-Dichlorobenzene............. CeHsCle 20.0 59.1 89.4 112.9 155.8 179.0 |— 17.6] (113) 
1;3-Dichlorobenzene. <2 ic. oss CeHsCle 12.1 52.0 82.0 105.0 149.0 173.0 |— 24.2) (113) 
1,4-Dichlorobenzene............. CeHs4Cly 8 54.8 84.8 108.4 150.2 173.9 53.0) (113) 
2-A-Dichlorophenoll \...%..0. pan ages CeHsaCleO 53.0 92.8 123.4 146.0 187.5 210.0 45.0} (1138) 
26-DichlorophenOl... 505. 6226 «1 CeHsCl2O 59.5 101.0 131.6 154.6 197.7 S20 Oe ies «0 eiere (113) 
2,4,6-Trichloroaniline............ CeHsClaN 134.0 170.0 195.8 214.6 246.4 262.0 78 (11) 
Dichlorophenylarsine............ CeHsAsCle 61.8 116.0 T5L50 178.9 228.8 ZOGAOM|eereciore (118) 
Bromobenuzent ss.) f 0c on ee ee CeHsBr + 2.9 40.0 68.6 90.8 132.3 156.2 |— 30.7 ee pen 8} 
89, Y 
Chlorobenzene..............--.-} CeHsCl — 13.0/+ 22.2 49.7 70.7 110.0 132.2 |— 45.2 on 199, 289, 
4 
Q=ChlOTOPHEMOMs i oae «ale. creneinieis« CeHsClO 12 O22 82.0 106.0 149.8 174.5 V6 ACO) Gla 
S=Chlorophemole esis dase. 5.5 ete stator: CsHsClO 44.2 86.1 118.0 143.0 188.7 214.0 32..5) (113) 
4-Chiorophemoli. 626206 5006 « CeHsClO 49.8 92.2 125.0 150.0 196.0 220.0 42 (113) 
Benzenesulfonylchloride......... C6HsClo2S 65.9 112.0 147.7 7405 224.0 251.5a 14, 5) (11, 235) 
Phenyl] dichlorophosphate........ CeHs5Cl2O2P 66.7 110.0 143.4 168.0 213.0 DEVS: eid ac CES 13) 
Trichlorophenylsilane............} CeHsClsSi 33.0 74.2 105.8 130.5 reed ZO AO tepserniene (114) 
Fluorobenzene.... sn. bse es CcHsF 43.45 12.4 |-+ 11:5 30.4 65.7 84.7 |— 42.1] (118, 416, 478) 
Trifluorophenylsilane............| CoHsF3Si — 31.0/+ 0.8 25.4 44.2 78.7 OSES alee ies (119) 
TodobenZene if ie ais caving ere es CeHsl 24.1 64.0 94.4 118.3 163.9 188.6 |— 28.5 cos 289, 358, 
NEtrobenZene. 1.5 iiss ecco n 2 eccitet s CeHsNO2 44.4 84.9 115.4 139.9 185.8 210.6 |+ 5.7 Sa 58, 199, 
2-Nitrophenol: fie sca ccc Fee is CeHsNOs 49.3 90.4 122.1 146.4 191.0 214.5 45 (11) 
1,5-Hexadiene-3-yne............. CcHe — 45.1/— 14.0/+ 10.0 29.5 64.4 SECO loc cia eas (304 
PSY) RCS Ai CRC RRR TORR CR et CoHe — 36.7/— 11.5s|+ 7.6 26.1 60.6 irae ES Gye) = ee DL Gee 
109, 131, 197, 
204, 289, 343, 
359, 366, 367, 
392, 415, 478) 
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ORGANIC COMPOUNDS (Continued) 
Pressures Less than One Atmosphere (Continued) 
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Temperature °C 
Name Formula M.P. Citation No. 
1mm | 10 mm | 40 mm |} 100 mm | 400 mm | 760 mm 
2-Chloroaniline CsHeClN 46.3 84.8 115.6 139.5 183.7 PAU Sach |e cea an (204) 
3-Chloroaniline CeoH6ClN 63.5 102.0 133.6 158.0 203.5 228.5 |— 10.4 (204) 
4-Chloroaniline CeoHs6ClN 59.3s} 102.1 135.0 159.9 206.6 230.5 70.5] (11) 
4-Chlorophenol... ..| CeHs6ClO 54.3 95.8 126.8 150 6 194.3 217.0 42 (11) 
2-Nitroaniline....... ...| CeHeN202 104.0 150.4 186.0 213.0 260.0 284.54 71.5 (35) 
S-Nitroamilinesind t.0 aaa use CoHeN202 119.3 167.8 204.2 232.1 280.2 305.7a| 114 (35) 
H-Nitroanillime fo.o55.. «cee Vie tims» CsHeN202 142.45) 194.4 234.2 261.8 310.24| 336.0a| 146.5} (35) 
DH en Ol AER cole os octetes ate getelars CeHeO 40.15 73.8 100.1 121.4 160.0 181.9 40.6/ (11, 34, 113, 
yn 174, 203, 
IP VROCALE CLIO nate thsunicutela einietete sucks CsHeO2 8 118.3 150.6 176.0 221.5 245.5 105 (iy 
REgaveniol esse lacteterns co: custe ee eure CcoHsO2 108.4s} 152.1 185.3 209.8 253.4 276.5 110.7] (11) 
By.droquinonemeae ts suceac si uteleters CoHsO2 132.43; 163.5s] 192.0 216.5 262.5 286.2 170.3) (404) 
Pyrogallol,. Mes RO OE OLR ORTO TOLL CeHeOa 8 167.7 204 2 232.0 281.5 309.04} 133 (11) 
Benzenethiol hee OKO OA LOMO. OHiO CeHsS 18.6 56.0 84.2 106.6 146.7 LOS OU eee. (11) 
ANTINGA tan eaciaeiaree tec tin mares CceHiN 34.8 69.4 96.7 119.9 161.9 134-4) | — G2 (tie Sane tae 
151, 204, 
DePicolinera cee tw Mans eaeee | CcsH7N — 11.1/4+ 24.4] 51.2] 71.4| 108.4] 198.8/—-70 | (ii, 190), iad 
Ethylene-bis-(chloroacetate)...... CoHsCl2O4 112.0 158.0 191.0 215.0 259.5 28325 |e eae 2 (113) 
1,3-Phenylenediamine ..... ...-| CeHsNe 99.8 147.0 182.5 209.9 259.0 285.5 62.8] (11) 
Phenylhydrazine................ CoHsNo 71.8] 115.8] 148.2} 173.5] 218.2] 243.54] 19.5] (11, 113) 
a-Methylglutaric anhydride...... CoH.O3 93.8 141.8 ligce 205.0 255.5. De Nee is (11) 
a,a-Dimethylsuccinie anhydride. .| CsH.O3 61.4 102.0 132.3 Lope 197.5 DUS ee tees (11) 
Dimethyl maleate............... CoHsO4 NN GOAN Ghyll iCO |) as || Soaaes (11) 
Isobutyl dichloroacetate......... CvAi0Cl2O2 28.6 67.5 96.7 119.8 160.0 TESCO cee (11) 
Diallyldichlorosilane............. Co Hi0Chsi a; Oo 47.4 76.4 Lad 142.0 VOOCS i aes (114) 
Cyclohexanone arene obese a sisceuet tates CoHio + 41.4 38.7 67.8 90.4 132.5 155.6 |— 45.0) (440) 
Mesitylioxidewe ees aes at he eel. CHO — 87/+ 26.0| 51.7| 72.1] 109.8] 130.0]/— 59° | (11, 199) 
Tsocaprolactone)pcacs tens ties Ce i002 38.3 80.3 112 3 137.2 182 1 ZOTED A eae ae (11) 
Propionic anhydride.............| CoH10Os 20.6] 57.7) 85.6] 107.2| 146.0] 167.0 |— 45° "| (11, 198, 199) 
Ethyl acetoacetate.............. | CeHi1003 28.5 67.3 96.2 118.5 158.2 180.8 |— 45 Cit 199) 
Methyl levulinate............ 2 CoH 00a Sous) L79e74|) 10055 | 133 ON Mi75-S ie t97. 7) lee oe (376) 
Adipletaeid ths en. von rs O86 | CcH100« 159.5] 205.5] 2405] 265.0] 312.5 | 337.5 |°i52° "| (11, 234) 
Disthyloxalate: (i. 0ccec0.se ss | CoH100« 47.4] 838]| 110.6] 1308] 166.2| 185.7 |— 40.6] (11) 199, 201) 
Glycol diacetate................ | CeHi0Os 38.3; 77.1| 106.1]. 128.0] 168.3] 190.5 |/— 31° | (423) 
Dimethyl-I-malate.............. CoH100s 75:4) = 118.8] “1500 175.1 | 2t9key\) 249-63) ae (11) 
Dimethyl-d-tartrate............. CsHi006 102.1} 148.2] 182.4] 208.8] 255.0] 280.0 | 615! (11, 149) 
Dimethy]-dl-tartrate............. CoH1006 100.4 147.5 182.4 209.5 257.4 282.0 89 (11, 149) 
DiallyeulGide vactactsers sie cron aioe CeHi0S — 9.5/+ 26.6 54.2 75.8 116.1 128.6 |— 83 (11, 25) 
Ethyl a-bromoisobutyrate........ CeHuBrO:2 10.6 48.0 77.0 99.8 141.2 20206315252 (11) 
sec-Butyl chloroacetate....... +++} CeHi1ClOz 17.10 54.6 83.6 105.5 146.0 IGT Bal acces (297) 
Capronitrile eHuN + 9.2 47.5 76.9 99.8 141.0 T6327 eeekes (159) 
1-Hexene .-| CoHie — 57.5|— 28.1;— 5.0/+ 13.0 46.8 66.0 |— 98.5) (474) 
Cyclohexane -| CeHiz — 45.3s}— 15.9s}/+ 6.7 25.5 60.8 80.7 |+ 6.6] (6, 109, 293, 
359, 367, 487) 
Methylcyclopentane......... .-| CeHi2 — 53.7|— 23.7|-— 0.6/4 17.9 as 71.8 |—142.4! (6, 359, 471) 
Dichlorodiisopropy! ether. ..+| CeH12Cl2O0 29.6 68.2 97.3 119.7 159.8 1S2eT ities ee (113) 
Bis-2-chloroethy] acetal.......... CeH12G1202 56.2 97.6 127.8 150.7 190.5 BIRO oc. cares (113) 
DaALEXAN ONG: fopilass crocsieeis: cuehe) ohereie. CsHi2 + 7.7 38.8 62.0 79.8 111.0 127.5 |— 56.9/ (113) 
4-Methy]-2-pentanone.....,..... CeHi2.0 — 1.4 30.0 52.8 70.4 102.0 119.0 |— 84.7] (113) 
Aly propy Wether: os..s.+ cists erste: CcHiz — 89.0/— 7.9/+ 16.4 35.8 71.4 SOLS oH soa oae (254) 
Allyl isopropyl.ether..........,.. CcseH12.0 — 43.7|/-— 12.9/+ 10.9 29.0 ra I g yh ea ee es (254) 
Cy clohexanol sin yaccacesncaare canner CcoeHi2.0 21.03 56.0 83.0 103.7 141.4 161.0 23.9} (113) 
CADrOleWCIGs tata cashes Ore Mae 9 Co6H1202 71.4 99.5 125.0 144.0 181.0 202.0 |— 1.5} (11, 203) 
TsOCADrOIe-ACIG Nels ecessegs sa se uate CeHi202 66.2 94.0 120.4 141.4 181.0 207.7 |— 35 (11, 208, 204) 
4-Hydroxy-4-methyl-2- pentanone. CeHi202 22.0 58.8 86.7 108.2 147.5 167.9 |— 47 (113) 
Methyl isovalerate.............. CeHi202 — 19.2/+ 14.0 39.8 59.8 96.7 LUG cal ie eee 380) 
Bthyilbmby Tater aoe cease aise otetarss Ce6H i202 — 18.4]/+ 15.3 41.5 62.0 100.0 121.0 |— 93.3 (380) 
Ethyl isobutyrate..<.......0.0.. CoH 1202 — 24.3/+ 8.4 33.8 53.5 90.0 110.1 |— 88.2] (292, 380) 
Propy] propionate. .jias...eis ose atuste.s Ce6H1202 — 14.2}+ 19.4 45.0 65.2 102.0 122.4 |— 76 (11, 380) 
Isobutyl acetates: cme. cn ae nce CoH1202 — 21.2/+ 12.8 39.2 59.7 97.5 118.0 |— 98.9] (11, 199, 292, 
380 
Isoamyliformate saci nsise det = CoHi202 — 17.5/+ 17.1 44.0 65.4 102.7 TSS see eee (380) 
Paraformaldeby de... 2... «trie siace © CoeHw203 — 9.4s\+ 24.15 49. 5s 69.0s 104.35 124.08} 155+ 5] (11) 
sec-Buty! glycolate...........0++ CeHi201 28.3 66.0 94.2 116.4 155.6 be ar OA Ren (113) 
REOxai Gres saver ctelcverers aver eatekchavateieny?s CoHus — 68.9/— 25.0/— 2.3/+ 15.8 49.6 68.7 |— 95.3) (6, 115, 251, 
289, 359, 394, 
427, 474) 
Q-Methylpentaneanc. sce: evens es CoHus — 60.9/-— 82.1/— 9.7/+ 8.1 41.6 60.3 |—154 a 359, 
3-Methylpentane................| CoH — 59.0|/— 80.1)/— 7.3/+ 10.5 44.2 63.3 |}—118 (6, 359, 471) 
2,2-Dimethylbutane............. CoH — 69.3 ;/— 41.5/— 19.5;/— 2.0 |+ 31.0 49.7 |— 99.8 So 359, 
2;8-Dimethylbutane....6...06+0.15 CoH — 63.6|/— 34.9|/-— 12.4/+ 5.4 39.0 58.0 |—128.2) (6, ae 471, 
eHexaniol oy aes trersveresie aisuy sicceis CoHu0 24.4 58.2 83.7 102.8 138.8 157.0 |— 51 6) (68, 185, 380) 
Dan exanoli ieee sane wineleaenits.s CoHisO 14.6 45.0 67.9 7.3 121.8 IBOSO Miemeate ns 185) 
B-HOXaNOl Maia aatuertreie tiene CoHusO + 2.5 36.7 62.2 81.8 117.0 DSO Odes vinnie (185) 
2-Methyl-1l-pentanol............. CsHisO0 15.4 49 6 74.7 94.2 129.8 LAT COU Scmaevee (184a, 185) 
2-Methyl-2-pentanol............. CoHu0 — 4,.5|+ 27.6 51.3 69.2 102.6 121 1 |—103 (185) 
2-Methyl-4-pentanol............. CoHu0 —- 0.3|/+ 33.3 58.2 78.0 113.5 LGAs a 5 ae (185) 
Dipropyl"etherwen oa hance 2 Cee: — 43.3|— 11.8)/+ 13.2 33.0 69.5 89.5 |—122 Con 
Diisopropylvether, ...a0se. vst CoHu0 — 57.0|— 27.4|— 4.5/4 18.7 48.2 67.5 |— 60 (133 
ACOCIIE SUN here eh chard tals avaye al erate Tate CoHiusO2 — 23.0|/+ 8.0 31.9 50.1 84.0 TORO Wiss veo (11, 199) 
1,2-Diethoxyethane............. CoHisO2 — 33.5/+ 1.6 29.7 51.8 94.1 LEOES Ns tomer 254) 
Di(2-methoxyethyl) ether........ CoeHuO0s 13.0 50.0 77.5 99.5 138.5 VEO BS icenveies (141) 
Diethylene glycol, ethyl ether... .} CoHisOs 45.3 85.8 116.7 140.3 180.3 pe ee er (113) 
Dipropyleneglycol........... .. «| CoH1sOs 73.8 116.2 147.4 169.9 10:5 pA Mi a Meter ser (71,118) 
Triethyleneglycol....:.......... CoHisOn 114.0 158.1 191.3 214.6 256.6 ST BES HN ocieee (71, 141) 
Tristhyiboron ss cate srestcta dan Gatsby) — °F = | coetans ~148.0 |—131.4]—116.0 |— 81.0 |— 56.2 (413) 
Chlorotriethylsilane............. CoHisClSi — 4.9}+ 32.0 60.2 82.3 123.6 TAGES! erate res ie (114) 
Triethyl phosphate.............. CoH1sOuP 39.6 82.1 115.7 141.6 187.0 SLL SOM ee ater. (76) 
CoHisTl + 9.3 51.7 85.4 112.1 163.5 192.1a|— 63.0} (357) 
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Pressures Less than One Atmosphere (Continued) 


VAPOR PRESSURE (Continued) 
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Temperature °C 
Name Formula a — M.P. Citation No. 
1mm 10 mm |} 40 mm | 100 mm} 400 mm) 760 mm 
Diethoxydimethylsilane........./ CeHisOoSi — 19.1 /+ 138.3 38.0 57.6 93.2 LSE lS veuvsviove cs (114) 
Trimethylpropylsilane....... CeHisSi — 46.0 /— 13.9 |+ 11.3 $1.6 69.2 DO Oiler tore aes (466) 
Trimethylpropyltin< .....0.6..8 CeHicSn — 12.0 /+ 21.8 48.5 69.8 109.6 DB eis lertremr eters (62) 
1,5-Dichlorohexamethyltrisiloxane| CslHisClsO2Sis 26.0 65.1 94.8 nl G3?) 160.2 184.0 |— 53 (312) 
Hexamethy leyclotrisiloxane..... CeHisOsSis : a A TS. 114.7 134.0 64 (188, 312) 
Hexamethyldisiloxane.......... CeHisOSiez — 29.0/+ 2.8 26)..7 45.6 80.0 99.2 vag alle) 
3,4-Dichloro-a,a,a-trifluorotoluene,; C7HaCloF3 11.0 52.2 84.0 109.2 150.5 172.8 |— 12.1) (113) 
2-Chloro-a,a,a-trifluorotoluene. . Ci 7HsClPs 0.0 Ov ol 65.9 88.3 130.0 152,,2 6.0) (113) 
2-a,a,a-tetrachlorotoluene,...... 69.0 117.9 155.0 185.0 233.0 262.1 28.7) (113) 
Benzoyl bromidecss.. 6.2... +> 47.0 89.8 122.6 147 7 193.7 218.5 0 (11) 
Benzoyl Chloridenasce on: dete. ccc 32.1 (ie) 103.8 128.0 172.8 197.2 |— 0.5} (11, 208, 204) 
a,a,a-Trichlorotoluene.......... 45.8 87.6 119.8 144.3 189.2 213.5 |— 21.2) (11) 
a,a,a-Trifluorotoluene.......... — 32.0,;+ 0.4 PA 45.3 82.0 102.2 |— 29.3) (113) 
Benmomi Gales susie coe ait sar 28.2 69,2 99.6 123.5 166.7 190.6 |— 12.9) (113, 204) 
Phenyl isocyanide............. 12:0 49.7 78.3 101.0 142.3 165). 'Oai|. eatolerens (11, 2385) 
Phenyl isocyanate. .........005 10.6 48.5 Wl. at 100.6 142.7 ANSTO nn chona (113) 
2-Nitrobenzaldehyde........... 85.8 133.4 168.8 196.2 246.8 273.5 40.9) (11) 
3-Nitrobenzaldehyde........... 96.2 142.8 i ed) 204.3 Dain 278.3 58 (11) 
Phenyl isothiocyanate.... ..... 47.2 89.8 No.5: 147.7 194.0 218.5 |— 21.0] (1 on 25, 198, 
19 
a,a-dichlorotoluene............ 35.4 78.7 mI AS at IgS2s 187.0 214.0 |— 16.1] (11) 
Benaalden wd Ghesc. .an.d tocar 26.2 62.0 90.1 Rhee) 154.1 179.0 |— 26 (11, 199, 204) 
PiGU BRIO BORG Soc 35s mae see sn 96.05) 132.1 162.6 186.2 227.0 249.2 121.7) (11, 189, 204, 
218, 303) 
Salicylaldehyde................ 33.0 73.8 105.2 129.4 173.7 196.5 |— 7 (113) 
4-Hydroxybenzaldehyde........ Ie 4 169.7 206.0 Pee) 282.6 310.0 115.511) 
SalreyG 8 Otd sie cc rece. cds tesele ted ms Isms B46. 251) sea 52 193.4 200.0 256.0 159 (404) 
a-Bromotoluene............... 32.2 73.4 104.8 129.8 WS) 198.5 |— 4 (11) 
2-Bromotoluene. ............-.. 24.4 §2.3 91.0 14270 E5720) 181.8 |— 28 (128, 201, 415) 
S-BEOMOLONIENG sb x dies ns ale eos» 14.8 64.0 93.9 117.8 160.0 183.7 |— 39.8) (128, 415) 
A-Bromotoluene sic 0. «ccsleisisisle: aes 10.3 61.1 91.8 116.4 160.2 184.5 28.5] (11, 118, 199, 
128) 
4-Bromoanisole................ 48.8 91.9 125.0 P5Or1 197.5 223.0 12.5} (11) 
a-Chlorotoluene................- 22.0 60.8 90.7 114.2 155.8 179.4 |— 39 (11, 199, 201) 
2-CHIGrOtOlNENO! . clisc ce ese hee wes + 5.4 aes V2.0 04.7 137.1 159.3 ol eeseae (11, 323.6 128 
415) 
$-Chlorotoluene:... 02... 0s. sess C7H7Cl + 4.8 43.2 73.0 96.3 139.7 GEORG loa oa (128, 415) 
4-Chioretoluene..... 60.0 cee ees C7H:Cl + “535 43.8 73.3 96.6 139.8 162.3) |=5 (7eSiiGhiy ais 128; 
199, 415) 
2-Bhworotoluene, <5... fs aise + + C7H7F — 24.2/+ 8.9 34.7 5523. 92.8 114.0 |— 80 (113) 
S-PlwOrotoOmmenes obs avis vis weieis os 7H7 — 22.4/+ 11.0 37.0 57.5 95.4 116.0 |—110.8) (118) 
4-Flwrorecoluene >...) 6 als wisieas = os C7HiF — 21.8/4 11.8 37.8 58.1 96.1 V7 OL ahaa (113) 
2-Todoteluene. 22020. As iscsi 2.5 C7H71 37.2 79.8 112.4 U38e1 185.7 71 0 ee eo (11) 
SoNatroueluenee sc. veue jasc secs C7;H7;NO2 50.0 93.8 126.3 151.5 197.7 222.3 |— 4.1| (11, 36, 204, 
302) 
3-Nitrotoluene C7H;NO:2 50.2 96.0 130.7 156.9 206.8 231.9 15.1] (36, 302) 
4-Nitrotoluene.. C7H;NO2 53.7 100.5 136.0 163.0 212.5 238.3 51.9] (11, 36, 204) 
PGMNCHG. cle © 1 Sars aieicis.s 4)e8s atte CiHs — 26.7 \+ 6.4 31.8 51.9 89.5 110.6 |— 95.0] (6, 11, 24, 107, 
115, 199, 204, 
; 239, 253, 359) 
Benzyldichlorosilane............- C7HsCleSi 45.3 83.2 111.8 133.5 173.0 WA Sollee ee ee (114) 
Dichloromethylphenylsilane...... C7HsCleSi 35.7 77.4 109.5 134.2 180.2 20 oom lerieniae (114) 
Dichloro-4-tolysilane...........- C7HsClsSi 46.2 84.2 113.2 135.5 175.2 19633 5040000 (114) 
ATGROIE Sey aa terete civ ober anes aie C7Hs + 5.4 42.2 70.7 93.0 133.8 155.5 |— 37.3} (11) 
Benzylvalcoholies se..5.0, 32 tse = C7Hs0 58.0 92.6 119.8 141 7 183.0 204.7 |— 15.3} (11, 204) 
ZAOTESOV ara Nats tales Ne sie. Sabo se C;HsO 38.2 ATE 105.8 127.4 168.4 190 8 30.8] (11, 204, 406) 
S-CrenOl cid hae aed MEE oy C7Hs0O 52.0 87.8 116 0 138.0 179.0 202.8 10.9} (11, 204, 406) 
A= (CKESOl Aras acters eras alee ale. aieipt > «) C7HsO 53.0 88.6 17: 140.0 179.4 201.8 35.5] (11, 204, 406) 
3,5-Dimethyl-1,2-pyrone......... C7HsO2 78.6 122501 | 15207 177.5 221.0 245.0 51.5] (11) 
2-Methoxyphenol. ..........-..- C7HsO2 52.4 92.0 121.6 144.0 184.1 205.0 28.3) (11) 
Eithay 2-faroates taste 6 ate wets vee C1H8038 37.6 be od 107.5 130.4 172.5 195.9 34 (11) 
Renzylaminesaae cies ec co ofeledc o/h 29.0 67.7 97.3 120.0 161.3 [Sa Selene (11) 
N-Methylaniline 36.0 76.2] 106.C 129.8 | 172.0] 195.5 |— 57 | (11, 204, 300) 
Se OMHGIAG SG ties anaes pute Se 44.0 81.4 110.0 133.0 176.2 199.7 |— 16.3} (11, 37, 204) 
B= LOUMAUIG ponrad oc a a's0 i ee os 41.0 82.0 10315 136.7 120.6 203.3 |— 31.5] (11, 37, 204) 
f= Col gidinig. tan cee ie tes, 5 6 42.0 81.8 111.5 Iseo¥e 7 176.9 200.4 44.5] (11, 37, 204) 
De Methoxy aniline. +c a= /-tereus' « C:HsNO 61.0 LOW. 132.0 155.2 197 3 218.8 5.2] (11) 
Toluene-2,4-diamine............. C7Hi0N2 106.5 151.7 185.7 211.5 256.9 230.0 ag | (11) 
4- Tolylhydrazine. . ....-| CoHioNe 82.0 123.8 154.1 178.0 219.5 242.04 65.5] (11) 
Trimethysuccinic anhy rdride...... C7H1003 53.5 97.4 ISO 156.5 20576) Z3T00| eae (11) 
Dimethyl citraconate............ C7H1004 50.8 91.8 122.6 145.8 188.0 210.5 ee CLD 
Dimethyliitaconate......\.....0+..- C7H1004 69.3 106.6 | 133.7 {lays 7h 189.8 | 208.0 38 | (11) 
trans-Dimethyl mesaconate....... C7H1004 46.8 87 8 118.0 141 5 183.5 206: Ohne eciees (11) 
2-Cyano-2-butyl acetate......... C7Hi1NO2 42.0 82.0 Piss 133.8 173.4 TOS Oe eee (113, 170) 
Butyvisacrylatesno. macstecsioneeiec 7H1202 — 0.5 |+ 35.5 63.4 85.1 125.2 | 147 4 |— 64.6} (113) 
Ethyl levulinate........-0..0<0 CrHi0s 47.3 87.3 sr CAy 141.3 183.0 206.2 Peitore) 
PANG Cs ACIGG cf). brerscacs oath eile a C7H1204 163.4 212.0 247.0 Pa PALL) 318 5 342.4 103 (11, 234) 
Diethy] malonate C7Hi204 40.0 81.3 113.3 136.2 176.8 198.9 |— 49.8] (11, 180) 
Enanthy! chloride C7Hi3ClO 34.2 64.6 86.4 102.7 130.7 TESA) loro ea (11, 229) 
FN anchonspenen so... < oes cibaie sn C7Hi3sN 21.0 61.6 92.6 116.8 160 0 PS 4. Gaal eveetees (159) 
Ethyleyclopentane.............- C7His — 32.2!/— 0.1/4 25.0 45.0 82.3 103.4 |—138.6] (6, 359, 471) 
Methylcyclohexane.............. C7Hi4 — 85.9 |— 3.2/+ 22.0 42.1 79.6 100.9 |—126.4| (6, mre 359, 
415, 
2-Heptene. «0... 02006. BF eheusistaeeia'evs CH — 35.8]/— 3.5/4 21.5 41.3 78.1 OS 5B lealerenee (446) 
canthaldeyyds teeters Hot Be ae C7His0 12.0 43.0 66.3 84.0 125.5 155.0 |— 42 | (11, 199, 203, 
2-Heptanone sn ited: sect tei C7HisO 19.3 55.5 81.2 100.0 133.2 Ve a ee ae (415) 
4-Heptanonesa eas nent geota us uh C7Hi10 23.0 55.€ 78.1 96.0 127.3 143.7 |— 32.6} (11) 
2,4-Dimethyl-3-pentanone........ C7His0 +> 542 SONG, 59.6 77.0 108.0 LOS alle Ree (113) 
Bnanthiciacids ca. a2 ac ctise +o: C7HisO2 78.0 11372 139.5 160.0 199.6 221.5 |— 10 | (11, 203, 204) 
Methylicaproste jaune c5caeie sies C7HisO2 ae et) 42.0 70.0 91.4 129.8 U5ON0ale en eee (2) 
Pithyliisovaleraten.. cant acca. 6. C7Hi402 = 6.1 )-- 28.7 55.2 75.9 114.0 134.3 |— 99.3} (11, 380) 
PropyWbuty rate cru csla qcidsepete se C7His02 = IONS BEE) 61.5 82.6 12157, 142.7 |— 95.2] (11, 380) 
Propyl isobutyrate............0: C7Hi4O2 = Woilae sie 54.3 73.9 112.0 IS est YA It Rie cee (380) 
Isopropyl isobutyrate............| C7H1sO2 — 16.3/+4+ 17.0 42.4 62.3 100.0 120.5: | one (489) 
Isobutyl propionate............. C7Hu4O2 = 2.0 ide O28 58.5 | 79.5 116.4 136.8 |— 71 (380) 
—————————————————— eee _0.200°0;,°, 


















































VAPOR PRESSURE (Continued) 


ORGANIC COMPOUNDS (Continued) 
Pressures Less than One Atmosphere (Continued) 


Temperature °C | 
Name Formula ; M.P. Citation No. 
















































1mm | 10 mm | 40 mm | 100mm | 400 mm | 760 mm 
Isoamyl acetate.................| C7H14O2 0.0/+ 35.2 62.1 83.2 121.5 142 OV ae noe (11) 
Heptane® cit.eyiackr irr ran on C7Ai6 — 34.0/— 2.1)/+ 22.3 41.8 78.0 98.4 |— 90.6 6 pet ae 
89, 359, 394, 
483) 
Q=Methylhexaneiveriae a arcedn sly iee C7Hie6 —- 40.4/— 9.1/4 14.9 34.1 69.8 90.0 |—118.2/ (6, 359, 471) 
S-Methylhexane fic gate ses vcore C7Hie — 39.0/— 7.8/+ 16.4 35.6 71.6 91.9 |—119.4] (6, 359, 471) 
S-Ethylpentane ysis oet cee ec are C7Hie — 37.8|— 6.8}+ 17.5 36.9 73.0 93.5 | —118.6] (6, 359, 471)! 
2,2-Dimethylpentane............ C7Hie — 49.0)/— 18.7/+ 5.0 23.9 59.2 79.2 |—123.7| (6, 359, 471) 
2,3-Dimethylpentane............ C7Hie — 42.0/— 10.3}+ 13.9 33.3 69.4 89.8 |—135 | (6, 359, 471) 
2,4-Dimethylpentane............ C7Hie = 48.0/— 17.1j;+ 6.5 25.4 60.6 80.5 |—119.5] (6, 359, 471) 
3,3-Dimethylpentane............ C7Hi6 — 45.9/-— 14.4/+ 9.9 29.3 65.5 86.1 |—135.0} (6, 359, 471) 
2,2,3-Trimethylbutane........... C7Hie 8 — 18.8/+ 5.2 24.4 60.4 80.9 |— 25.0} (6, 359, 471) 
L-Heptanols# sexton raath etnies C7HisO 42.4 74.7 99.8 119.5 155.6 175.8 34.6) (11, 68) 
Triethy] orthoformate........... C7H1603 aint oye) 40.5 67.5 88.0 12577; £46202 aes (11) 
Triethoxymethylsilane........... C7His038i = 1.5 \-F 34.6 61.7 82.7 12158 14S Sse een (114) 
Butyltrimethylsilane............ C7HisSi — 23.4/4+ 9.9 35.9 56.3 93.8 FIG.O bck ree 
Triethylmethylsilane............ C7HisSi — 18.2/+ 16.6 44.0 65.6 105.3 D7 Gav ee (466 
Phthaloyiehlorideve.. skeen cee es CsH4Cl202 86.33} 134.2 170.0 197.8 248.3 275.8; 88.5) (11) 
Phthalic anhydride.............. CsH.0O;3 96.5s| 134.0 172.0 | 202.3 256.8 284.5 130.8} (97, 189, 284) 
a,a-Dichlorophenylacetonitrile. ..| CsHsClaN 56.0 98.1 130.0 154.5 199.5 Z2a1De\\e omreie 11) 
Pentachloroethylbenzene......... CsHs5Cls 96.2 148.0 186.2 216.0 269.3 LOOM laa (113) 
Phenylglyoxylonitrile CsHsNO 44.5 85.5 116.6 141.0 185.0 208.0 33.5] (11) 
2,3-Dichlorostyrene....... ..+| CsHeCle 61.0] 104.6 13728) \en L68-p i : (118, 276) 
2,4-Dichlorostyrene. . .| CsHeCle 53.5 97.4 129.2 153.8 (113, 276) 
2,5-Dichlorostyrene. . -| CsHeoCle 55.5 98.2 131.0 155.8 (113, 276) 
2,6-Dichlorostyrene..... ...| CsH6Cle 47.8 90.0 122.4 147.6 (113, 276) 
3,4-Dichlorostyrene............. CsH6Cle 57.2 100.4 133.7 158.2 : (113, 276) 
3)5-Dichlorostyréene.. 3.6. 4.56% CsHcCle baao 97.4 129.2 153.8 ; (113, 276) 
3,4,5,6-Tetrachloro-1,2-xylene....| CsHeCl4 94.4 140.3 174.2 200.5 ‘ 11) 
1,2,3,5-Tetrachloro-4-ethylbenzene| CsH6Cla 77.0 126.0 162.1 191.6 3.0 , (113) 
Phenyiolyoxal trite site vociotce CsH6O2 5 87.8 L525 136.2 17325 193.5 73 (354 
Seapets BORG oo 5 Ao DOBu a. Ceara che, eee 95.5 oe 181.0 ae fs 8 sage a eR 
BOOTH AUS hey oie oidiavese oie eheo'k wie tove, 1sH6O3 87.0 132.0 UGH Py E 191.7 5 : 
3-C@hlorostyrenees. sso to sles ee ote CsH7Cl 25.3 65.2 96.5 121.2 165.7p} 190.Qp}....... (113) 
A=CHIOTOSEYTENG oo cece cee oe ose 2 CsH;Cl 28.0 67.5 98.0 122.0 166.0p 191.0p}— 15.0) (113) 
Phenylacetyl chloride............ CsH;ClO 48.0 89.0 119.8 143.5 186.0 QIOAOW as here (11) 
De OLMIDIEGUG eae vcrie ie pcs a eyes evevste CsH7;N 36.7 77.9 110.0 135.0 180.0 205.2 |— 13 (11) 
Ae TOU UCTIGL a,c cayacerey oy cots Breuer ekere CsH:N 42.5 85.8 109.5 145.2 193.0 217.6 29.5; (11) 
Phenylacetonitrile............... CsH7N 60.0 103.5 136.3 161.8 208.5 233.5 |— 23.8) (11) 
2-Tolyl SOC YARIGG .... cic cece eave CsH7;N 25.2 64.0 94.0 BU Ae ey Uli tha 2 | SS ar Ne ae (11, 294) 
2-Nitrophenyl acetate........... CsH7NOs 100.0 142.0 Wee) 194.1 233.5 BOS Gal oe. miaes (11) 
2-Methylbenzothiazole........... CsH;NS 70.0 111.2 141.2 163.9 204.5 225.5 15.4] (95) 
Benzylisothiocyanate............ CsH;NS 79.5 121.8 153.0 bi a dew 220.4 vt SRT i eran (277) 
BtyTOne A Satsteersvevsicvrstarsie saw tereietens CsHs — 7.0/+ 30.8 59.8 82.0p| 122.5p| 145.2p/— 30.6 ay 63, 113, 
53) 
(1,2-Dibromoethyl) benzene...... CsHsBr2 86.0 129.8 161.8 186.3 230.0 | 254.0 }....... (11) 
1,2-Dichloro-3-ethylbenzene...... CsHsCle 46.0 90.0 123.8 149.8 | 197.0 222.1 |— 40.8) (113) 
1,2-Dichloro-4-ethylbenzene......} CsHgCle 47.0 92.3 127.5 tioses 201.7 226.6 |— 76.4} (113) 
1,4-Dichloro-2-ethylbenzene...... CsHsCle 88.5 83.2 118.0 144.0 191.5 216.3 |— 61.2) (113) 
CELLO PHENOM Geek slersie.eis ont Gaere. othe CsHs0 Stel 78.0 109.4 133.6 178.0 202.4 20.5 en 203, 
Phenyl acetate..... CsHs02 38.2 78.0 108.1 131.6 173.5 195.9)... S28 (11) 
Phenylacetic acid.. ...| CsHsO2 97.0 141.3 173.6 198.2 243.0 265.5 76.5) (11) 
ATS OIG e hy: One e.ychs eunievemieiioalene CsHsO2 73.2 117.8 150.5 176.7 223.0 248.0 2.5] (11, 316) 
Miebhy] benzoate: a1. «ccs odor CsHsO2 39.0 77.3 107.8 130.8 174.7 199.5 |— 12.5) (11, 208, 204) 
eet BALICVIAEE i sates siewas arose ee 54.0 95.3 126.2 150.0° er oTeo 223.2 |— 8.3] (11, 334, 341) 
DU LIN re eyes uri sevclereia cneensie aslts ’sHsO3 107.0 154.0 188.7 214.5 260.0 285.0 81.5) (11) 
Dehydroacetic acid............+. CsHs04 91.7 137.3 171.0 197.5 244.5 ZED IO) I sa cies (11) 
2-Bromo-1 4-xylené. .cccessc acess CsHoBr 37.5 78.8 110.6 135.7 181.0 206.7 |+ 9.5) (113, 166) 
1-Bromo-4-ethylbenzene......... CsHoBr 30.4 74.0 108.5 135.5 182.0 206.0 |— 45.0] (11, 113) 
(2-Bromoethyl) benzene......... CsHoBr 48.0 90.5 1238.2 148,2 194.0 2190 cmos (113) 
1-Chloro-2-ethylbenzene......... CsH3sCl b hy Ge 56.1 86.2 110.0 152.2 177.6 |— 80.2) (113) 
1-Chloro-3-ethylbenzene......... CsHy9Cl 18.6 58.2 89.2 113.6 156.7 181.1 |— 53.3) (113) 
1-Chloro-4-ethylbenzene....° vanmuereth Bea Gk 19.2 60.0 91.8 116.0 159.8 184.3 |— 62.6} (113) 
1-Chloro-2-ethoxybenzene........ CsHoClO 45.8 86.5 117.8 141.8 185.5 208.0) joxoneee (11) 
4-Chlorophenethy] alcohol........| CsHsClO 84.0 129.0 162.0 188.1 234.5 DOO. | eatin Uae de (118) 
ACOUGUINGS pute iiern= ce dicate nceid ur CsH»NO 114.0 162.0 199.6 227.2 277.0 303.8 113, 5) (11) 
Methyl anthranilate............. CsHoNOz Ti6 124.2 159.7 187.8 238.5 266.5 24 (383) 
4-Nitro-1,B-ZVICNE. cccccoryatenes CsHoNO2z 65.6 109.8 143.3 168.5 217.5 244.0 /+ 2 (302) 
Ethylbenzene....... Oca vArnenn tee CsHi0 — 9.8/+ 25.9 52.8 74.1 113.8 136.2 |— 94.9) (6, 11, 265, 359, 
415, 471, 474) 
PED Gi CS e ar ER FCIOOIIIO OY OCHRE EAS CsHi0 — 3.8/+ 32 59.5 81.3 121.7 144.4 |— 25.2) (6, 207, 253, 
265, 302, 359, 
415, 474) 
Se MVIENO mae iivaiecivtnn eatleree ne okt CsHio = 6.9/+ 28.3 55.3 76.8 116.7 139.1 |— 47.9] (6, 11, 207, 253, 
ae a 359, 
. 474 
Bea VAONGIS tetene oicletehe cles vtaiteere «ater CsHio — §8.1/+ 27.3 54.4 75.9 115.9 138.3 |+ 13.3] (6, 207. 253, 
265, 302, 359, 
A ; : a 415, 474) 
Dichloroethoxyphenylsilane...... CsHyClOSi 52.4 94.6 126.2 151.4 197.2 222-2 (114) 
Dichloroethylphenylsilane........ CsHoChisi 48.5) 92.4 (126.7 153.8 |) 208.5 | 280:0:|:.5 cee (114) 
a HATS Darcie dy lagi cheese tebe iulate enue ie 87.0 117.9 141.8 184.5 207.5 |— 45 (406) 
G-Kthylphenol.........+. 00+. Calla 60.9} 100.2/ 130.0} 152.0} 193.3] 214.0|— 4 | (406) 
4-Ethylphenol..........0.e cess, Cell 3} 100.2) 131.3) 154.2] 197.4] 219.0] 46.5] (406) 
Evia ive @ WF o eetee ee sid Niele 6 olen CHO 56. 0s 97.6 129.2 152.2 196.0 218.0 75 (406) 
24-Xylenol esses es ceeeeeeee, CoH 51.8] 91.3] 121.5] 143.0] 184.2] 211.5] 25.5] (406) 
Bib Kylenol ng. h vn. sles ones QsHie0 51.86 91.3] 121.5/ 143.0 | 184.2 | 211.5] 7475] (406) 
Be Pees bei cs Com aE iat eae 6.2) 107.7 | 138.0) 161.0] 203.6 | 225.2 62.5] (406) 
Be MERON toner cnet datos ® Cet i00 62-04] 102.4] 183.3) 156.0) 197.8] 219:5| 68° | (408) 
a Methyl benzyl EMLIE SANG p ae CsHi00 49:0| 8.0] 117:8| 1403 180.7 204.0 aa (13) 
oN OA eraraeeete 
COU VIGlOOHOL eam turk wives nlaie CsH100 58.2] 100.0 130.5] 154.0 197.5 210/05 |lic0 siemens (118, 395, 396, 
4,6-Dimethylresorcinol........... CsH 1002 0 alk Pig! |S out 0 2i1:5:10) thee Gy 
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VAPOR PRESSURE (Continued) 


ORGANIC COMPOUNDS (Continued) 
Pressures Less than One Atmosphere (Continued) 






































Temperature °C 
Name Formula — M.P. Citation No. 
1mm 10 mm |} 40 mm | 100 mm | 400 mm | 760 mm 
2-Phenoxyethanol.........000. 0c CsH1002 78.0 121.2 152.2 176:.5 Zeli0 245.3 11.6; (113) 
Diethyl] dioxosueccinate........... CsH1006 70.0 11250 143.8 167.7 210.8 233.5. i\sim sien (11 
Chlorodimethylpheny lsilane......| CsHiiClSi 29.8 70.0 101.2 124.7 168.6 WOGA5 |v one (114) 
NeEthvlanilineawrsictensc. cca.o CsHuN 38.5 80.6 113.2 137.3 180.8 204.0 |— 63.5 ie 203, 204, 
| 00) 
N,N-Dimethylaniline............ CsHuN 29.5 70.0 101.6 125.8 169.2 193.1 |+ 2.5 pies 204, 
4-Ethylaniline..... ate a Caer 52.0] 93.8] 125.7| 149.8] 194.2 
2.4-Xylidine sinters +++] CeHtsyN 62.6 93 0 123.8 146.8 188.3 
2,6-Xylidine........ ».-| CaHiuN 44.0 87.0 120.2 146 0 193.7 
2-Phenetidine.......... 2. oe | LCaltia NO 67.0 108 6 139.9 163.5 207.0 
2-Anilinoethanol..........0.0.... CsHiNO 104.0 149.6 183.7 209 5 254.5 
Dimethyl arsanilate............. CsHwAsNO2 15 0 51.8 79.7 101.0 140.3 
Diethyleneglycol-bis-chloroacetate CsHpeClhOs 148.3 195 8 229.0 252.0 291.8 
Diethyl maleate Hy. SE CR, eS C3H1204 57.3 100.0 131.8 156.0 201.7 
Diethyl fumarate.......... - «| CsHi2O4 53.2 95.38 126.7 151.1 195.8 
Dimethy Iphenylsilane. ... -.| CsAi2Si 4" 5.3 42.6 71.4 94.2 136.4 
Ethyl-e-ethylacetoacetate -.| CsHi4gO3 40.5 80.2 110.3 133.8 175 6 
Propyl levulinate....... .«| CsH 140, 59.7 99.9 130.1 154.0 198.0 
Isopropy! levulinate. » «| CsHisOa 48 0 88.0 118.1 141.8 185.2 ; 
Dipropyl oxalate..... iF Canon 53.4 93.9 124.6 148.1 190.3 : 
Diisopropy] oxalate. . -.| CsH1404 43.2 81.9 110.5 132.6 171.8 é 
Diethyl] succinate..... ..+| CsHisOa 54 6 96.6 127.8 151.1 193.8 ao 
Diethyl isosuccinate. .. . --| CsHisOg 39.8 80.0 111.0 134.8 aert 3 
Suberie. acid: nce. e os - sal CgkliaOa 172 8 219.5 254.6 279 0 322.8 5 
Diethyl malate........... .»+| CgHisOs 80.7 125 6 157.8 183.9 229.5 4 
Diethyl-dl-tartrate......... ...| CsH1408 100.0 147.2 181.7 208.0 254.3 Y) 
Diethyl-d-tartrate........... ..+| CsHiaOc 102.0 148.0 182.3 208.5 254.8 0 
(2-Bromoethyl) cyclohexane.. ...| CaHisBr 38.7 80 5 113.0 138.0 186.2 m0) 
Caprylonitrilesy ck auseoics codes CsHisN 43.0 80 4 110 6 134.8 L795. 3) 
Ethyl N,N-diethyloxamate.. ..| CsHisNOs 76.0 17 154.4 180.3 226.5 0 
2- Methyl- 2 =heptenea sae a .-| CsHi6 = Gal | = O78 44.0 64.6 102.2 i) (11) 
La Dimethyleyclohexane Frierson a: i CsHic — 244/+ 10.3 3.0 57 9 97.2 119.5 |— 34 (6. 359, 471) 
cis-1,2-Dimethyleyclohexane Aes CsHie — 15.9/+ 18.4 45.3 66.8 107.0 129 7 |— 50.0] (6, 359, 471) 
trans-1,2-Dimethyleyclohexane. . .| CsHis — 21.1/+ 13.0 39.7 61.0 100.9 123 4 |— 88.0] (6, 359, 471) 
ee ae eet a| eel eo) ae) eee 
trans-1,3-Dimethylcyclohexane. . . sie — 19; ag : 32. 2. 24. a : nape 471) 
cis-1,4-Dimethyleyclohexane. ....} CsHie j= 20:0 )+ 14.5 41.1 62.3 101.9 124.3 87.4| (6, ; 
trans-1,4-Dimethylcyclohexane...| CsHis — 24.3}+ 10.1 36.5 see Ee es Se ie oo tai 
Bthyleyclohexane...0.0 46 kn CsHis — Mea Sam 09 a6 ie ee en “| 1395) 
Caprylaldehivdet. ccc ad snes on CsHisO0 73.4 101.2 ree ee Tee Poe Sea O (113) 
ee ee OHS Btue Urea too 7 | este! ieee pee ee (431, 434, 460) 
6-Methyl-3-hepten-2-ol.......... rsHie : ‘ 2. 2. 56. eDulleeen ee ‘ ; 
6-Methy]-5-lepten-2-ol.......... CsHiiO 41 9 qT is ree aes es Boe A 3 eine 
2-Octanone.. -.+.| CsHicO Bee oo Hs 118.4 | 135.0 (113) 
ee are ss Z oe oe oc. CHAO 92.3| 124.0] 1s0e| 173'8 213.9| 237.5] 16 | (11, 203, 204) 
Caprylie aci ae wees] CaHicO2 92. 24. , : : ey r : 
lee cnet ora eel eee sh eat gegen 
Propyl Sone BLAEO sss aude Shtoerie sHicO2 ; : 5. 35. 55.9 |... 2.6, 
ee eal | Solin] ee ca tee 

sobutyl isobutyrate. veesses+| OsthicO2 : : . ieee 138 4 160.2 c (380) , 
Amy! propionate. CsHi602 ae, tela) 46.3 1508 eG 38. poe ie kcoes ee 
Tetraethyleneglycol ‘chlorohy drin.| CsHisClO« 110. i 156.1 190.0 214.7 258.2 281.5 Jose se, 
lehodooctanes.-: co seins oeeae CsHiI > 45.8 ae i. Se co oo 45.9 epee 
Hthyl-l-leucinate. . .¢cc060 cece ds os CsHi;NO2 27.8 72.1 ; 1. eR ae Sas (6, 251, 253 
Octane mee tetas civic uci ae cls CsHis = ae 22? 45.1 65.7 . 290 NSO aT ark. 

43a) or 

2-Methylheptane................ CsHis — 21.0\+ race ae eee ne res eee ie aoe ne 

3-Methylheptane................ CsHis = Shh ee ee a es ane ie araeas eB aoe mak 

Be es ee ca See) ell cage eel apes “) (6, 359, 471) 
-Di PUEME NLO eans oe olesiene tenet ey = 2 /st1i8 == 5 a 5. 4D. oO. AS ach fF GD ch AA) 

pit ctr ear aeons Nee eae CsHis = 2.0\+ 9.3| 35.6! 56.0] 94.1] 115.6}... .0. (6, 359, 471) 

5.2 | 21] d09ce ul esos (6, 359, 471) 
2,4-Dimethylhexane)..,..sicjere.ccaree.s' CsHis — 269|/+ 5.2 305 50.6 88. z D 
2,5- Dimethylhexane Ahi obo oD Cente CsHis — 26.7 /+ 5.3 30.4 50.5 87.9 109.1 90.7 AGeape aa, 

ae , vel 
3,3-Dimethylhexane............. CsHis ee ae ois eae ete a5 2 : eo aks ie nue oe 
Ree ee Cita = S0/t i278] a5) sa9| 970] 185 (00 (6, 359, 471) 
SHED YINOT ANE 6 6 sisace oo, cus eo eceuslous sHis — F : : i isa es a 
- 9.9 88.2 109.8 112.3) (6, 359, 471) 
2,2,3-Trimethylpentane.......... CsHis 29 0'|-- 3.9 29.5 4 ED 2, 258, 
2,2,4-Trimethylpentane.......... CsHis — 36.5|— 4.3/+ 20.7 40.7 78.0 99.2 107.3 Nps ray 
=101. 6, 359, 471 
2,3,3-Trimethylpentane.......... CsHis = 25. 8))\= pan aie Pet a oe ie te’ 359, A 
2,3,4-Trimethylpentane.......... CsHis —" 26.3 |-3 Ae Bele B57 94:0 115.6 |—114.5| (6, 359, 471) 
2- ae of ee Ramee Catss = rs . Hf Ae ae Br A 96.2] 118.3 |— 90 | (6, 389, 471) 
3-Methyl-3-ethylpentane......... sHis = . : : 4 2, 253, 
2,2,3,3-Tetramethylbutane....... CsHis ese a APL) OR. || OSS) | St At)) A088) 14-100 .% (359, 471, 498) 
i ANG soe scree CsHisNe 23.7 (ile 76 90.0 113.8 157.8 183.5 veers (113) 
Oat eee ee CsHis0 640) 88.3] 115.2] 185.2] 173.8] 195.2 | 15.4) (G8, 113, 278, 
.5 |— 38.6) (11, 199) 
D=OCta molar tote ens slo sacle: thee Fics CsHisO 32.8 “0° io : Bes tee hes an (354) 
1,2-Dipropoxy ethane............ CsH1sO2 — 38.8)/+ - ee eed 505.0 tee Reet: (113) 
Diethylene glycol butyl ether. ...| CsHisO3 70 0 ee : ote BED 5 5580 Sy S|, anak (71, 141) 
Tetraethylene glycol............. CsHisOs eS GT a0 118.6 159.0 182.0 | 79-7 j 
Dibwbylisulide ssc. 3.lsc c= acct CsHisS a aaa OuNOI Bei | asgsionl covsusil) 330r5 luna (25) 
DilbrbylidisulGde,eecste se ens CsHisS2 3p Bit \--g0r6 578 79 2 118.0 139.5 |— 70 |(11) 
Diisobutylamine...2......5.+- ..|CsHioN = Mie gi te 103.6 146.2 ask Blows coe. (114, 398) 
Metracthoxysilane....00...-7-.s0% CsH2004Si 16:0 Da eaigesa ose 161.8 183.0 |—136 || (61) 
eet ae ae eee: Cillost 92 14°26.7 |). 54.4) 96.2) 116.6+|| 189.0 |i. o. (466) 
igilancmnee eet 208 = : 
Pe Be CPA eens Benes CsHo0Si —- 10/+ 36.3 65.3 88.0 130.2 153s OW ovata red (466) 
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Name Formula M.P Citation No. 
1mm | 10 mm / 40 mm | 100 mm | 400 mm | 760 mm 
Tetraethy.l bistibine......- ellie > CsHSb2 97.0 151.2 193.2 225.6 286.2 320 oui Aen (309) 
1,3-Diethoxytetramethyldisiloxane| CsH2203Siz 14.8) 5L2 78.7 100.3 139.8 16087 AS ates (114) 
1,7- pusploroee yaar nalts 
siloxane. . ...++| CgH2sCl2O3Sis 53.3 95.8 127.8 WS 2a) 197.8 222.0 |— 62 (312) 
Octamethy Itrisiloxane.........-. CsH2sO2Siz 7.4 43.1 70.0 91.1 129.4 15 O52 Wivncre ever (114, 469) 
Octamethylceyclotetrasiloxane. ...| Csl12s4OuSia Qing 59.0 87.4 110.0 149.6 ALP 17.4| (188, 312, 469) 
Coumarinerere thc na beeen 106.0 153.4 189.0 216.5 264.7 291.0 70 (11) 
Quinolines- cnt) acaae: 59.7 103.8 ore, 163.2 212.3 237.40 — 1S (11, 199, 477) 
Isoquinoline.. 63.5 107.8 141.6 167.6 214.5 240.5 24.6 (11) 
IndenGinrt = eke wee. titeres res 16.4 58.5 90.7 114.7 157.8 1816};— 2 (63) 
Cinnamylaldehyde.......2.5.0... 76.1 120.0 152.2 il OP b 222.4 246.0 |— 7.5) (11) 
trans-Cinnamic acid.... 127.5s| 173.0 207.1 232.4 276.7 300.0 133 (11) 
Shatolenereree pics. a: ; 95.0 139.6 171.9 197.4 242.5 266.2 95 (78) 
Ethyl 3-nitrobenzoate........... CsHoNOs 108.1 155.0 192.6 220.3 270.6 298.0 47 (11) 
a-Methylistyrene, 2. «ic. cnntecas + CoHi0 V4 47.1 77.8 102.2 143.0 165.4p| — 23.2] (113) 
£-Methyl styrene........01-..+.> CoHio 17.5 ‘see -[0) 87.7 sb Bg 154.7 179.0 |— 30.1} (113, 436) 
4-Methy] styrene... 03.6 eet as CoHi0 16.0 5551 85.0 108.6 151,2 L750 pti. see (216) 
Propeny benzene: jie. 1.1 0 eres CoHi0 17.5 57.0 87.7 HB Ves 154.7 179.0 |— 30.1} (113) 
Dae xvlaldenydew. «7 cacaec eee ers CsHi00 59 0s 99.0 129.7 162.2 194.1 215.5 75 (51, 138, 139) 
Cinnamyl alcohol.........4....- CoH100 72.6 117.8 151.0 17%. 8 224.6 250.0 33 (11) 
Propiophenone 2.32.0 nen oe CsH100 50.0 92.2 124.3 149.3 194.2 218 0 21 (11) 
J=Vinylanisolegest vam. cecestn teicee ane CsHi00 41.9 81.0 110.0 132.3 172.1 ROAGS pares s (215) 
3-Vinylanisoles 02.0 :,adhe sone ce CoHi00 43.4 83 0 112.5 135.3 175.8 LOT irstatabeiehers ou 
42VinvlamisGlogeoa i. cite hin ne CsHi00 45.2 85.7 116.0 139.7 182.0 204 ‘Spleues oss (215 
Benzyliacetate.s...5..4.05 o/h «+ | Coml1oOz 45.0 87.6 119.6 144.0 189 0 213.5 |— 51.5] (179) 
th vieBenZzoateinncsciy-) de aeis CoHi002 44.0 86.0 118.2 143.2 188.4 213.4 |— 34.6) (11) 
Hydrocinnamic acid.............} CaH1002 102.2 148.7 183.3 209.0 255.0 279.8 48.5] (11) 
Ethyl] salicylate.................| CyHi00Os 61.2 104.2 136.7 161.5 207.0 231.5 1.3] (11, 199) 
N-Methylacetanilide............ CsHuNO 8 118.6 152.2 179.8 227.4 253.0 102 (11) 
Bthylicarbanilatei.a.c.1.0 ae. u CoHi1NOz 107.8 143.7 168.8 187.9 220.0 237.0 52.5) (1D) 
1,2,3-Trimethylbenzene.......... CoHi2 ~16.8 55.9 85.4 108.8 152.0 176.1 |— 25.5) (6, 359, 471) 
1,2,4-Trimethylbenzene.......... CoHiz 13.6 50.7 79.8 102.8 145.4 169.2 |— 44.1 ne 359, 471, 
474) 
1,3,5-Trimethylbenzene.......... CsHiz 9.6 47.4 76.1 98.9 141.0 164.7 |— 44.8) (6, 11, 207, 253, 
415, 471, 474) 
QR WtRYIPOUIENe apne ete vere sa | Ooblis 9.4 47.6 76.4 99.0 141.4 16S Dieses a8 | (6, 113,359,471) 
S-Hthvylvoluene me sen ages cei. cn Coble Taz 44.7 73.3 95.9 137.8 161.3 |— 95.5] (6,113,359,471, 
} 495) 
4-BHthy toluene, c..ne%.ce s+ .000 7 4| okie 7.6 44.9 73.6 96.3 136.4 ch) ee (6, 216, 359, 
471) 
Cuniene Sieh estan anstes aes es CsHi2 2.9 38.3 66.1 88.1 129.2 152.4 |— 96.0) (6, 253, ) 359, 
471, 474 
Propylibenzene.s crc cccsts.a aenstene sas CoHi2 6.3 43.4 71.6 94.0 135.7 159.2 |— 99.5] (6, 359, 471) 
2-Bthylanisole: ... dacs ce ovleeune o.< CsHi120 29.7 69 0 98.8 122.3 164 2 pe ee Se ee eae | (215) 
S=Pthylamisoleun sscccs eq suchentc suede CsH120 33.7 73.9 104.8 129.2 12.8 196654729550 (215) 
4-Wthiylanisoles oc. ciiawat. diac does CsH12.0 33 5 73.9 104.7 128 4 172.3 196-5 Wate (215) 
3-Phenyl-l-propanol.............{| C»sH120 TEE 116.0 147.4 170.3 212.8 2a OF foe (429) 
2-Isopropylphenol..o--0 oe cae + srs CsHi20 56.6 97 0 127.5 150.3 192 6 214.5 15.5] (113) 
3-Isopropylphenol.....2....s0..- CsH120 62.0 104 1 136.2 160.2 205.0 228.0 26 (113) 
4-Isopropylphenol............... CsHi2.0 67.0 108.0 139.8 163.3 206.1 228.2 61 (113) 
Benzyl-ethylWether:....0.. j.0cess > CoHi20 26.0 65.0 95 4 118.9 161.5 DBR IO He ae cones 11) 
Chloroethoxymethylphenylsilane..| C»H13ClOSi 44.8 94.6 117 8 142.6 187 7 BAZAO Meee (114) 
2,4,5-Trimethylaniline........... CoHi3 68.4 109.0 139 8 162.0 203.7 234.5 67 (11) 
N,N-Dimethyl-2-toluidine........ 9Hi3 28 8 66.2 95 0 118.1 161.5 184.8 |— 61 (11, 204) 
N,N-Dimethyl-4-toluidine........ 9His 50.1 86.7 116 3 140.3 185.4 ea (11, 204) 
42 CumMiIGinere pale Paice wee ee '9Hi3 60.0 102.2 134.2 158.0 203.2 BOI [niacias (113) 
IPhoTvooeae nt as scunciecc tis tebicout vse CoHis0 42.0 81.5 111.3 134.0 175.3 197.2 28 | (11) 
Isophoronemes. usa t soy ke atten « CyHu0 38.0 81.2 114.5 140.6 188.7 915 °3 Wh sérccek (393) 
cis-Diethyl citraconate...........} CoHisOg 59.8 103.0 135.7 160.0 206.5 23023 lswreneck (11) 
Diethvlutacomatests...1as ccs. ¢ CoHis04 bles 95.2 128.2 154.3 203.1 Pes ie a Eee (11) 
Diethyl mesaconate............. CoHis0s 62.8 105.3 13773 161.6 205.8 2290 bccn (11) 
Trimethwleueraten occa as stele CoH 407 106.2 160 4 194 2 219 6 264 2 287 .04| 78.5) (11) 
Isobutyl lev uliniate:... 0.6 .<vaies 2 CoHicOs 65.0 105.9 136.2 160.2 205.5 $299) 0. Sines (376) 
Azelaic acid. ......... CoHisO4 178.3 225.5 260 0 286 5 332 8 356.54 106.5) (234) 
Diethyl ethylmalonate........... en 50.8 91.6 122.4 146 0 188.7 V2 Gm | ees me (11) 
Diethyl ghutarate......<6e<e «| Cokty6Ou 65.6 109.7 142 8 167.8 212.8 ae. 0 by donee (180) 
De ONAMONE s Meuis wut reses take vtitieers CsH130 32. 1 Tava 103.4 127.4 171.2 195 0 |}— 19 (183) 
AZ ClAIDONV GOs cc vem ck eonitiuce + CoHis0 33.3 71.6 100.2 123.0 163 4 PSS 50 Wie were or 458) 
Pelarzonictacid. p.ctcsoa ay ah oie oe CoHis02 108.2 137.4 163.7 184.4 227.5 253.5 12).5)(il, 208; 228) 
Miethyiicaprylate cys a bse ns © CoH1s02 34.2 74.9 105.3 128 0 170 0 193.0a)}— 40 2) 
Isobutyl isovalerate............. CoHisO2 16.0 53.8 82 7 105.2 146.4 16820 ea oe (380) 
Tacamylubutyrate, sane sas bday > ¢ CoHisO2 24.22 59.9 90.0 113.1 155.3 DTS Orla (380) 
Isoamyl isobutyrate.............| CyH1sO2 14.8 52.8 81.8 104 4 146.0 L6S Sen eens (380) 
LOdOBONANE sehen sauder a vievani 6 2 CoHiol 70.0 109.0 138.1 159 8 199.3 BIOS dines eee (225, 228) 
Nonane Hitec is siete ora tran ceistes oh oe + 1.4 38.0 66 0 88.1 128 2 150 8 |— 53.7| (11. 223, 484, 
495) 
WeIN OM ATIOM SE roche cuiord: « arersiavna ara 3 CoH 59 5 99.7 129 0 151.3 192.1 213.5/— 5 (11, 228) 
Dipropyleneglycol, isopropyl ether | CyH200s3 46.0 86.2 117.0 140.3 183.1 BOS iO: Ves emtanne (113) 
Tripropyleneglycol.............. CoH2004 96.0 140.5 173 7 199.0 244.3 >] a Ieee ess (113) 
Hexyltrimethylsilane............ CoHa2Si + 6.7 44.8 74.0 97.2 139.9 LESS eS eid xa (466) 
Triethylpropylsilane............. CoHo28i 1552 54.0 83.7 107 4 149.8 Hy OM eee Se (466) 
1-Bromonaphthalene............ CioH7Br 84.2 133.6 170.2 198.8 252.0 281.1 5.5] (11, 203, 204, 
33 
1-Chloronaphthalene,........... CyoH7Cl 80.6 118.6 153.2 180.4 230.8 259 3 |— 20 (203, 204) 
Dicyclopentadiene.............. CiroHie 8 47.6 77.9 101.7 144.2 166.64 32.9) (63) 
Naphthalenenia decane s aeons aie CioHs 52.6. 85.8 119.3 145.5 193.2 217.9 80.2) (1, 8, are 34, 
98, 140, 194, 
288, 299, 303, 
ri 400, 404; 
F : 1 
Dichloro-1-naphthylsilane........ CioHsCleSi 106.2 149.2 181.7 205.9 249.7 QS eS ease sie el is) 
L-Naphtholliuaytceccenernnnien an 10HsO 94.03} 142.0 177.8 206.0 255.8 282.5 96 (11, 270) 
ZINA DCD Ol er rmererterisiain tenet Ci0H3s0 5 145.5 181.7 209.8 260.6 288.0 122.5] (11, 270, 400) 
1-Naphthylamine............... CioHoN 104.3 153.8 191.5 220.0 272.2 300.8 50 (11) 








VAPOR PRESSURE (Continued) 


ORGANIC COMPOUNDS (Continued) 
Pressures Less than One Atmosphere (Continued) 





















































Temperature °C 
Name Formula M.P. | Citation No. 
1mm 10 mm | 40 mm | 100 mm | 400 mm | 760 mm 
2-Naphthylamine........... ...| CioHoN 108.0 157.6 195 7 224.3 277.4 306.1 Le DG) 
2-Methylquinoline. \. .......0000 CioHoN 75.8 119.0 150.8 176.2 919.7 246.5 }/— 1 (11) 
1,3-Divinylbenzene.............. CroHi0 8257 73.8 105.5 130.0 175.2 199.5p|— 66.9] (113) 
4-Phenyl-3-buten-2-one.......... CroHiO0 81.7 127.4 161.3 187.8 235.4 261.0 41.5) (11) 
a-Methylcinnamie acid......... Ci0H i002 125.7 169.8 201 8 224.8 266.8 See.O Ve Seca Cul) 
Methyl! cinnamate.............. CioH 1002 Var 123.0 157.9 185.8 200.0 263.0 33.4} (370) 
AtROlG criss comic nt ene & tepeheraicvensie CioH 1002 63.8 107.6 140.1 165.1 210.0 233.0 11.2} (383) 
1,2-Phenylene diacetate.......... CioHi004 98.0 145.7 179.8 206.5 253.3 OOo stereds (11) 
Dimethyl DHthalater craccicwy scerc'scce 10H 1004 100.3 147.6 182.8 210.0 257.8 DEBE IN Sees (142) 
2,4-Dimethylstyrene............. CroHie 34,2 75.8 107.7 132.3 alichrbets) 
2,5-Dimethylstyrene......... ..-| CroHia 29.0 69.0 100.2 124.7 168.7 
3-Ethylstyrene.................+]| CroHie 28.3 68.3 99.2 Wee 167.2 
4-Ethylstyrene...ccacesccacts ..| CroHie 26.0 66.3 $7 3 121.5 165 0 
WMRethalin tre screccwhe 4 tence rine oes CioHiez 38.0 79.0 110.4 135.3 181.8 
BUCO OG, cee Rei soho tLe elie ciabeeals wine CioHw2O 62.6 106.0 139.3 164.2 210.5 
4-Methylpropiophenone.......... CioH 20 59.6 103.8 138.0 164.2 DA hazel f 
ES PRA OO AOI Aelia rcre Gio preusdeysip ties CrHi2.0 52.6 93.7 124.6 148.5 192.0 
Guminal es Sacodocccmene cates 120 58.0 102.0 135.2 160.0 206.7 
4-Vinvlphenetolesccc.. ds ee Sou CiroHi20 64.0 105.6 136.3 159.8 202.8 
BUgonole ete tous one we Meee vk Ci0H1202 78.4 123.0 155.8 182.2 29373 
Wsqeweanal ese. ve. sy tatoos 2 CioHi202 86.3 132.4 167.0 194.0 242.3 
PPR besa ran a ae te want okie oe CioHi202 83.6 127.0 159.8 185.5 229.8 
Fropyl benzoate... ... 04s haeldle as Ci0oH 1202 54.6 98.0 131.8 157.4 2052 
2-Phenoxyethyl acetate. ...| CioHi1203 82.6 128.0 162.3 189.2 235.0 
2-Chloroethyl a-methylbenzyl 
Qube. Cree et eee: Cor ah te eerer CioHisClO 62.3 106.0 139.6 164.8 210.8 
4-tert-Butylphenyl dichlorophos- 
phate teen ask cok eee CioHisCl2O2P 96.0 146.0 184.3 214.3 268.2 200.0 titan (113) 
1,2,3,4-Tetramethylbenzene...... YioHi4 42.6 81.8 RS Bont 180.0 204.4 |— 6.2} (259, 495) 
1,2,3,5-Tetramethylbenzene...... CioHis 40.6 77.8 105.8 128.3 173.7 197.9 |— 24.0} (259) 
1,2,4,5-Tetramethylbenzene...... | CroHis 45.0s 74.6s| 104.2 128.1 W722) 195.9 79.5) (253, 259) 
4-Ethyl-1,3-xylene.............. CioHis 26.3 66.4 97.2 W2a 2 164.4 SS; 40 beecoy (216, 495) 
5-Ethyl-1,3-xylene. ......6.0.2.... CioHis 221 62.1 92.6 116.5 159.6 VSR oF il aamicebed: (1138, 495) 
2-Ethyl-1,4-xylene.............. CioHis Zant 65.6 96.0 120.0 163 1 USO. 9) iisersea d (216, 495) 
1,2-Diethylbenzene.............. CiHis 22.3 62.0 92.5 116.2 159.0 183.5 |— 31.4] (140, 495, 501) 
1,3-Diethylbenzene.............. CiHis 20.7 59.9 90.4 114.4 156.9 181.1 83.9] (113, 253, 495) 
1,4-Diethylbenzene..............| CioHi4 20.7 60.3 91.1 115.3 159.0 183.8 |— 43.2} (118, 216, 253, 
495) 
Cy Menes casas sivas sige & ot eee « CrHis ilyB} 57.0 87.0 110.8 15325 177.2 |— 68.2) (11, 253, 474, 
498) 
BirbyIbenRenakies «wis s:6 en ats nial een CioHis 22.27 62.0 92.4 116.2 159.2 183.1 |— 88.0} (253, 495) 
Tsobutyl benzene s < oi eac-scm of ecece CioHis 14.1 53.7 83.3 107.0 149.6 172.8 |— 51.5) (474, 495) 
sec-Butylbenzene CioHi4 18.6 57.0 86.2 109.5 150.3 173.5 |— 75.5) (253, 495) 
tert-Butylbenzene.... ..| CroHi4 13.0 alee 80.8 103.8 145.8 168.5 |— 58 (253) 
GAP HOEOL se tata orale, ors s is Gin ieie busts Co Ci0oH140 70.0 113.2 145,.2 169.7 213.8 237.0 |+ 0.5 ay ) 59, 113, 
85 
ar nOne ss ceils 5% se ae cto. CroHu0 57.4 100.4 133.0 157.3 203.5 DET eDs Nea. ees (11, 59, 362) 
Culninylaleohol.. oo. 66 6G aces ss | CoH sO 74,2 118.0 150.3 176.2 ER Wat DAGiG- Ie suuee (11) 
4-Ethylphenetole................ Ci10H 140 48.5 89.5 119.8 143.5 185.7 BOBO Aso at ies (215) 
Moby I see cc oc ss vais Sees + C10H140 64.3 107.4 139.8 164.1 209.2 231.8 51-5) (11,213), 322) 
4-Isobutylphenol. .. 0.4402 ose. + | CioHisO0 TOON STING | Ve EAU) OO | SOON Whe as Be 5 (11) 
4-sec-Butylphenol............... CiHisO 71.4 114.8 147.8 172.4 217.6 BG 7EE seis eee (113) 
2-sec-Butylphenol.... 2.5... 022:.6 C10H140 57.4 100.8 133.4 157.3 203.8 B28 As eda we (113) 
2-tert-Butylphenol.......0. 0.0.-- Ci0H 140 56.6 98.1 129.2 See. 196.3 21955. llorcmiaeeste 113) 
4-tert-Butylphenol... 0.000. cack « CHO 70.0 114.0 146.0 170.2 214.0 238.0 99 (113, 406) 
WNACOtING $2 Wate & PUle es eins Sala a pee 61.8 107.2 142.1 169.5 219.8 DAT c Sia eyete ayes 490 
N-Diethylaniline........6.66605. CioNis 49.7 91.9 123.6 147.3 192.4 215.5 |— 34.4] (11, 199, 204, 
300) 
N-Phenyliminodiethanol......... | | C1oHisNOz 145.0 195.8 233.0 260.6 311.3 Ghitdater loon soe (113) 
Gampbhenesiic ner a tcvoer sents a | Cro 8 47.2 Rees 97.9 138.7 160.5 50 (383) 
Dipentenees-pieeaccwsh oe oe outa bo CiHi6 14.0 53.8 84.3 108.3 150.5 V4. Ge) sd esate (11, 258, 320) 
G-LAMIONENE «dpc 0 500 3 00 8 5 los CioHi6 14.0 53.8 84.3 108.3 151.4 175.0 |— 96.9} (11, 253) 
Miyrceneacseces sint.cs «ae aera s | CioH 16 14.5 53.2 82.6 106.0 148.3 Le Bali eine aad 387) 
a-Phellandreneini. cor. n a. aeparie Ci0Hi6 20.0 58.0 87.8 110.6 152.0 DRO OR ees wane (461) 
PINES ten cae 8 Mieke ey eae = Ci0oHis —- 1.0/+ 37.3 66.8 90.1 1382.3 155.0 |— 55 ae 320, 351) 
BrEIDEDO aii voice targos soe ares: BO oats Ci0Hi6 + 4.2 42.3 715 94.0 136.1 ASB nc ccaen 20) 
Menpemoline dancryecsct ce as aetna. CioHi6 32.3 70.6 100.0 W224 163.5 LS5cOn letras oe (320, 383) 
Diethyliarsantlate 26 2.22% son + CioHicAsNOz 38.0 74.8 102.6 123.8 161.0 Si One (LE) 
BoC ANON is oak occas aces dune aan C10H1cO 41.53 82.33, 114.04) 138.05 182.0 209.2 178.5) U1,” TO5, 303, 
336, 404, 444) 
[-Diby.dxrocarv One: fons as /as chee = Ci0H1cO0 46.6 90.0 123.7 149.7 197.0 Dan Oar ce (383) 
GEEAAEAMUED lies aot AG, aia ots <a) 6.0 at viamap es. CioHi6O 61.7 103.9 135.9 160.0 205.0 oe Oe an ates (383) 
d-NencChonGsyie or s-welicalernee eae CioHie6 28.0 68.3 99.5 123.6 166.8 191.0 5 || (42) 
PUPS ORO. io Sechrest 8 ae ert ad Ci0HicO 58.3 94.0 L2d oe 143.1 189.8 Pen Perec es (383) 
QAP DR GONE arly fee ces as Bee Ci10HicO 38.3 79.3 110.0 134.0 177.8 DOs Woscc sy. caeee (265) 
Ethoxydimethylphenylsilane.. ../ C1oHicOSi 36.3 76.2 107.2 131.4 175.0 LOGY Ballers sua. (114) 
Campholenie decid ncn +0 + + were Ci0H 1602 97.6 139.8 170.0 193.7 234.0 DOORO! |. ix sce (11) 
Dios phenolie. whe eon oe haleunvers 4 C10H i602 66.7 109.0 141.2 165.6 209.5 PRP GEC hon Roe (383) 
Hencholiesacide ssc c ne «2 sus aueure:ee Ci0H1cO2 101.7 142.3 171.8 194.0 237-8 264.1 19 (113) 
CUS=DOCALING oe cia cra We 0's 84, svernieie a « 22.5 64.2 97.2 123),2 169.9 194.6 |— 43.3) (389) 
EAMES OCA ae oye a aces je, Viess (erect. ei — 0.8/+ 47.2 85.7 114.6 160.1 186.7 |— 30.7) (389) 
d-Citronellal iscsi coe sas enrqee 44.0 84.8 116.1 140.1 183.8 BOG TSC ieee sudo ahs (432) 
Cineol Cie a ata vols acts slalgeesgerge ore 15.0 44,1 84.2 108.2 151.6 176.0 |— 1 (11) 
Dihydrocawycolis: yes sco see stares 63.9 100.0 136.1 159.8 202.8 DBO Oula smh wes (862, 441) 
dl-Fenchy!] alcohol 45.8 82.1 110.8 132.3 173.2 201.0 35 (320) 
Geraniol iad. c wets crove cis oiavepe'e 69.2 110.0 141.8 165.3 207.8 SSO QS wanneres (383) 
G-VanalOOles mete in' Screven svete 6 avers 40.0 79.8 109.9 133.3 175.6 WOSROM Daca (383) 
IN EF Ole sites aya increnn. orev is iocaveye: sheveye v3 6Li7 104.0 136.1 159.8 203.5 ZEGVO NN tte os (179, 397) 
a@=Derpineolers anecccnce eva sre cere ole 52.8 94.3 126.0 150.1 194.3 PE 35) | (320) 
Citronellie’acidiiss cs Sa iiss cece. C10Hi802 99.5 141.4 171.9 195.4 236.6 PAY AON meio cn es 432, 433, 
9) 
AIM VANE VUE t moos c.ectecl aierers <i C10H1803 Slo 124.0 155.8 180.5 227.4 DoOMo aller eats (376) 
Isoamy] levulinate.............. 10H1sO3 75.6 118.8 1 Hoy yg 177.0 222.7 BED Wows siesticne (376) 
Diethyl ethylmethylmalonate. ...| C1oHisO« 44.7 85.7 116.7 140.8 18-4.1 NO MsO atest (11) 
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Temperature °C 
Name Formula ; M.P. Citation No. 
1 mm | 10 mm | 40 mm /100 mm |400 mm | 760 mm 
Diethyl adipateyccscas 10h cand ae CoH 14604 74.0 123.0 154.6 179.0 21971 240.0 |}— 21 (180) 
Diisobutyl oxalate sic... «ciate CioH 1804 63.2] 105.3| 137.5] 161.8] 205.8 | 229.5 )....... (11) 
Dipropylisuecinates,...20 0. os. + Ci10H 1804 77.5 W222 154.8 180.3 226.5 PAS OSM laretten elie 11) 
Sebaciveracideencdis can epee were Ci0H1sO4 183.0 232.0 268.2 294.5 332.8 352.34} 134.5) (11, 234) 
Dipropyl-d-tartrate..............| C1oHisO6 115.6 163.5 199.7 227.0 275,6 SOSCOIN. soe ae (11) 
Diisopropyl-d-tartrate........... Ci0H 1806 103.7 148.2 181.8 207.3 251.8 QTSSO! eae nate (11) 
Camphylamine anc sss ose oe CioHisN 45.3 83.7 Zee, 134.6 173.8 TOS 0) Wooo (11) 
Menthan esas sosirc ce on caetoianin ot Ci0H20 + 9.7 48.3 78.3 102.1 146.0 1 a as a ee 253 
LeDecenetan cance caeorasina och Ci0H20 14.7 53.7 83.3 106.5 149.2 1 G4 0 ie eae, eas (11, 150) 
1,2-Dibromodecane,...........;- CioH2Br2 95.7 137.3 167.4 190.2 229.8 ZOO A asd CL, 150) 
Citronelloligetetsaics crac stented eo C10H 200 66.4 107.0 137.2 159.8 201.0 221 7) a (ah (432) 
Citpraldehy demerit. .4) renee ne C10H 200 51.9 92.0 122.2 145.3 186.3 ys palsy Wes oie .| (405) “5 
LaMEOR OGLE Uo Sait: « fe wrdacoles ake oi Ci0oH200 56.0 96.0 126.1 149.4 190.2 212.0 42.5) (11, 31, 325) 
Decan=2-0ne ses guanine 1 a1csteee ieee Ci0H 20 44.2 85.8 L171 142.0 186.7 211.0 |+ 3.5) (11, 183, 224) 
Wapriczacidtpmrienmacwss, «cake os Ci0H 2002 125.0 152.2 179.9 200.0 240.3 268.4 B10) Cll 203, es, 
224, 225, 231) 
Isoamyl isovalerate.............. Ci0oH 2002 27.0 68.6 100.6 125.1 169.4 TOe Oe cae a (11, 203) 
DDGCRING ee arose coarser Diamayate a CioH22 16.5 55.7 85.5 108.6 150.6 174.1 |— 29.7) (11, 223, 224, 
253, 484, 496) 
2,7- tne bua cckane: Fe arc acta RT es CioH2 + 6.3 42.3 (Bey 93.9 136.0 159.7 |— 52.8} (253, 474) 
Decyl alcohol Be deren 2 il Crore 69.5 111.3 142.1 165.8 208.8 23160)) 4-9 7 (11, 225, 228) 
Diisoamy] ether. Die sele fate sieN een Caayiomey 616 Ci0H29 18.6 57.0 86.3 109.6 150.3 Voit Wee sexta s (11, 247) 
2-Butyl-2-ethylbutane-1,3-diol....}| CioH2202 94.1 136.8 167.8 191.9 233.5 25S ON x dcsteeie qd 1, 150) 
Dihydrocitronellolan. : 2.5 ce on CioH 20 68.0 103.0 127.6 145.9 176.8 163-5. sass (155) 
Dipropylene glycol monobutyl 
BUCK Ai tec risss eal cs nies, CioH 2201 64.7 106.0 136.3 159.8 203.8 ee AO) Nic «eee ene (113) 
Diisoamyliisulfides. as... sic4 2 ene CioH 2S 43.0 87.6 120.0 145.3 191.0 QUGO aa (25) 
Heptyltrimethylsilane........... CioH 248i 2273 62.1 92.4 PIGS5 159.8 T8400) ae so oe (466) 
Butyltriethylsilane.............. CioH2Si oa See | 67.5 98.3 123.2 167.5 19250 [e355 (466) 
1} 6-Dicthoxybexamethyltrt- 4 
BilOXAT CMI RM eh ae niente CioH 280 45iy . 41.8 SOE7 || P1050) |) 413322) || 917420") S19676ulee rer (114) 
Decamethyltetrasiloxane......... CioH 300s5i4 35.3 Wae3 || 10430) 912723 | B16928)| VL9S25 I. aes (114, 469) 
Decamethylcyclopentasiloxane. . .| CioH300sSis 45,2 86.2 si ie eetk 142.0 186.0 210.0 |— 38.0} (188, 312, 469) 
1oNaphthote seidiiis co... ccu ss. CiHsO2 156.0 196.8 225.0 245.8 281.4 300.0 160.5} (11) 
2-Naphthoiciacid.. 22.5 60. a CiuHsO2 160 8 202.8 231.5 Pay ae f 289.5 308.5 184 (11) 
Ethyltrans-cinnamate........... CuHi202 87.6 134.0 169.2 196.0 245.0 271.0 12 (11) 
1-Phenyl-1,3-pentanedione....... Ci1Hi202 98.0 144.0 178.0 204.5 250.2 2IGAS has 52s (43) 
Ethyl benzoylacetate............ Ciu1Hi20, 107.6 150.3 181.8 205.0 244.7 ye (11) 
Moyristiomie stress rete pris es av te: ers CiuHi203 95.2 142.0 UTAT 205.0 253.5 28020) is ao cae (384, 428) 
2,4,5-Trimethylstyrene........... Cus 48.1 91.6 124.2 1498: 196 tel 220 Oe ene (216) 
2)4'6-Trimethylstyrene Bids ah cme cue Cui 3725: 79.7 111.8 136.8 182.3 2OT Opens (216) 
4-Isopropylstyrene............. Cui 34.7 76.0 108.0 132.8 178.0 PORE Spl nae sada (216) 
Isovalerophenone............... CuO 58.3 | 101.4 | 133.8} 158.0 | 204.2 | 228.0))....... (11) 
Pivalophenone: | pccesscn eee oe Ci1HisO 57.8 99.0 130.4 154.0 197.7 2200 arene (295) 
2,3,5-Trimethylacetophenone..... CnuHwO 79.0 12273 154.2 179.7 224.3 DAT ORs ccehece & (383) 
Isobutyl benzoaternnnha-r cscs re CiHisO2 64.0 108.6 141.8 166.4 212.8 QETAO Us ce (11, 199) 
Ao Aliviveratrolescts ccc beac -| CuH1sO2 85.0 127.0 158.3 183.7 226.2 246.0 fo. nee 
3,5« Diethyltoluene..............58: Cie 34.0 75.3 107.0 131.7 176.5 BOOT Ne 2S Rzie (113, 498) 
1,2,4-Tmmethyl-5-ethylbenzene...| CitHie 43.7 84.6 106.0 140 3 184.5 oS ee Pees ae 216) 
1,3,5-Trimethyl-2-ethylbenzene...| Ci:Hi6 38.8 80 5 Vi322 137.9 183.5 POSIO) fotos (216) 
SM thy lCumenesiisa eases vie > CisHie 28.3 68.8 99 9 124.3 168.2 cS oe Cee: (113) 
4-Hehylcumene asa yiancelesoe en « CiHie 31.5 72.0 103.3 127.2 LOLS ih ae 0 eerie (216) 
Sec=Amylbenzene sesctnsc.c.eeles © Ciuc 29.0 69.2 100.0 124.1 168.0 193 O41; «Se oca8 (11, 503) 
4-tert-Butyl-2-cresol.......... ..| CrHicO 743 118.0 150.8 176.2 221.8 PATO Nes creche (118) 
2-tert-Butyl-4-cresol......... S| Crki sO: 70.0 112.0 143.9 167.0 210 0 2 A | (406) 
4-tert-Amylphenol....40..s656%0% CiiHisO 8 125.5 160.3 189.0 239.5 266.0 93 (11) 
Ethyleamphoronic anhydride..... CiHisOs 118.2 165.0 199.8 226.6 272.8 208.0) 4; Pees (11) 
Bornyl formate... sc ce ecu es CiuHisO2 47.0 89.3 oT 2 145.8 190.2 PIA te nec e (383) 
Geranyliformate, ccna: he ones oo CiuiHisO2 61.8 104.3 136.2 160.7 205.8 DION Pe ees (432) 
Neryl formate. 5... s/s s0060 ce ..| CirHisO2 yesh 99.7 Deke 155.6 200.0 Vt hy ee (178, 397) 
Diethoxymethylphenylsilane...,..} CisHisOeSi 56.5 97.2 1IT65 5122 193.8 QEGVON Ce ese (114) 
Diethyl-y-oxoazelate ........... CisHisOs 121 0 165 7 197.7 221.6 264.5 OSHi eae (11) 
10-Hendecenoic acid.............] CitH200» 114.0 156.3 188.7 213.5 254.0 275.0 24.5) (11, 60) 
Menthylifonmate.... wa. etait. © CuO» 47.3 90.0 123.0 148 0 194.2 ZOOM eee oe (425) 
2-Ethylhexyl acrylate............ Cr 002 50.0 91.8 123.7 147.9 192.2 216.0 HoCLiS} 
Octy lia ervlAten dure cies s vee « 4 CirbieoOs 58.5 102.0 135.6 t5oe! 20820)) (2270 lic 58 (113) 
exvIilevulinate ss cca e mens Ciilts0Os 90.0 134.7 167.8 193.6 241.0 266.8 .| (376) 
Hendecan=2-On@)..c6e0.0 caieciecne sc CiH20 68.2 108.9 139.0 161.0 202.3 224.0 15 oh 223, 224, 
| 28) 
Methyl caprate...........0e000- CiklscOs 63.7| 108.0] 139.0] 161.5] 202.9] 224.0a/— 18 | (2) 
Hendecanoie acid............+%- Ci1H 2202 101.4 149.0 185.6 212.5 262.8 290.0 29 5) (lis 221, 223) 
Bendecane sands oaeadiecetnesicstn as CiuHy 32.7 73.9 104.4 128.1 171.9 195.8 |— 25.6) (11, 223, 224, 
484, 504) 
Hendecann2-0li arsesccis eens ea CiuHasO kaa 112.8 143.7 167.2 209.8 232 Ooo eae (183, 266) 
Trimethyloctylsilane............ CirHeSi 41.8 82.3 113.0 136.5 179.5 PAUL Die ees Sie (466) 
Amyltriethylsilane. ............ CuHaSi 41.8 83.8 116.0 141 2 186.3 SVICOg ie eae (466) 
1-Bromobiphenyl....... An re elu ene (st. 98.0 150.6 190.8 221.8 ye a gee | 310.0 90.5] (113) 
2-Bromo-4-Phenylphenol......... CyHsBrO 100.0 15223) 193.8 224.5 280.2 311.0 95. | GUIs) 
Z-Chiorobiphenyi ease an ane eionc Cy.Ho0Cl 89.3 134.7 169.9 197.0 243.8 267.5 34 (113) 
4-Chlorobiphenyl..... Peis REA ON 96.4 146.0 183.8 212.5 264.5 292.9 75.5) (113) 
2-Chloro-3- phenylphenol.. Wate Hh OureclO 118.0 169.7 207.4 237.0 289.4 317.5 |+ 6 (118) 
2-Chloro-6-phenylphenol.........) CizHoClO 119.8 170.7 208.2 237.1 289.5 i i) RS ee 9 (113) 
2-Xenyl dichlorophosphate. weeeee | CroHoCl2PO 138.2 187.0 223.8 251.5 301.5 Bee. Dili. ne (113) 
Carbazole eiiotawuicdot x . «+++| CisHoN s 5 8 265.0 323.0 354.8 244.8) (388) 
Acenaphtbemoeemurc:s 1c ie ulterior Ci2Hi0 8 131.2 168.2 197.5 250.0 QIT.o 95 | (11, 253, 288) 
Biphenyliaacedse sc ace emis mC lente 70.6 117.0 152.5 180.7 229.4 254.9 69.5} (11, 34, 80, 103, 
143, 194, 379) 
Diphenyl chlorophosphate........ Cre pCIPOs TOES 182.0 227.9 265.0 BStne CISL he aes ac (113) 
Dichlorodiphenylsilane........... CieH Cl2si 109.6 158.0 195.5 223.8 275.5 SOSUOU Ne cic (114) 
Difluorodiphenylsilane........... CrHiol eSi 68 4 115.5 149.8 176.3 225.4 252)-55 | tee nnn (119) 
INZODENZENGw ts tes wtuc satus diesitanre CiHi0Ne 103.5 151.5 187.9 216.0 266.1 293.0 68 (11) 
1-Acetonaphthone............... CywHiO 115 6 161.5 196.8 223.8 270.5 2O5 7ONIs nye e (360) 
2-Acetonaphthone........ rattan anite cre. ZO 168.5 203.8 229.8 275.8 301.0 55.5] (360) 
Diphenylether wae soents cs Ci2Hi00 66.1 114.0 150.0 178.8 230.7 258.5 27 (113) 
ee 
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Name Formula M.P Citation No. 
1mm | 10 mm |} 40 mm | 100 mm} 400 mm | 760 mm 
2- 2-Phenylphenol RiavabeiniaMndp iat acer rei vee Cy2H 00 100.0 146.2 180.3 205.9 251.8 275.0 56.5} (118) 
4- -Phenylphenol Niels Doren sera Ci2Hi00 Py 176.2 213.0 240.9 285.5 308.0 164. 5] (113) 
Diphenylisulfides..2..),.0. 10s... Ci2Hi0S QBSI0 |) Si4510 0 SIS258 1" St Sieeo6310)|' 292. bal cnmernas (11, 232, 237) 
Diphenyl! disulfide...............] CizH 10S 131.6 180.0 214.8 241.3 285.8 310.0 61 (11, 232, 237) 
Diphenyliselenide.......5.d.0 04.000 Ci2Hi0Se 105.7 154.4 192.2 220.8 273.2 301.5 |+ 2.5) (11, 232, 237) 
Diphenylamine: 605 1.00. Cn es CrwHuN 108.3 157.0 194.3 222.8 274.1 302.0 52-9111, 159) 
1-Ethylnaphthalene............. CwHi 70.0 116.8 152.0 180.0 230.8 258.ldq|— 27 (113) 
1,1-Diphenylhydrazine. .. «| CroHi2Ne 126.0 176.1 213.5 242.5 294.0 Coens 44 (11) 
2-Cyclohexyl-4,6- dinitrophenol. ..| CroHisgN2Os 132.8 175.9 206.7 229.0 269.8 POU TS Illi canuetane (113) 
Eugenyl ACCUALO eis Vek Sinn teen ec CwHisOs 101.6 148.0 183.0 209.7 257.4 282.0 29.5) (122) 
Apiole seventy etehayahe Wisiaicrata e Rtausis era CiwHisO> 116.0 160.2 193.7 218.0 262.1 285.0 30 (81, 88) 
Diethyl DLEBIATE sonore Aahes.. CiHisOn 108.8 156.0 192.1 219.5 267.5 294.0 Scat (11) 
2,5-Diethylstyrene........50000 CH 49.7 92.6 125.8 151.0 198 0 BO OG 0. vin. ayeh (216) 
Phenylcyclohexane.............. CioHie 67.5 111.3 144.0 169 3 214.6 240.0 |+ 7.5} (113, 253) 
Isoamyl benzoate HU ad Ser Oren stets Ci2HisO2 72.0 121.6 158.3 186.8 235.8 202 OMe ele (11, 199) 
1,2,4-Triethylbenzene............ Ciw.His 46.0 88.5 esi hay 146.8 193.7 SSO Mess acai (113) 
1,4-Diisopropylbenzene.......... CioHis 40.0 81.8 114.0 138.7 184.3 OOO ists eaviaeeus (113, 500) 
1,3-Diisopropylbenzene ....<....} CioHis 34.7 76.0 107.9 132.3 177.6 202 0 |—105 (113) 
2-tert-Butyl-4-ethylphenol........ Ci2H130 76.3 121.0 154.0 179.0 223.8 PACS aoe | ROM ca ok (406) 
4-tert-Butyl-2,5-xylenol.......... Ciw.H1s0 88.2 135.0 169.8 195.0 241.3 PR tee teach (406) 
4-tert-Butyl-2,6-xylenol.......... Ci2His0 74.0 119 0 152:2 176 0 2171.8 VEO 8 ii ccc teue te (406) 
6-tert-Butyl-2,4-xylenol.......... CiHisO0 70.3 115.0 148.5 172.0 214.2 28610) |e. (406) 
6-tert-Butyl-3,4-xylenol.......... Cy2His0 83 9 1 10 159.7 184.0 226.7 ZED Da acetoxy ekone (406) 
GS Born yl BECtates a cisc.<.c steikedsee « Ci2H2002 46.9 90.2 123.7 149.8 197.5 223.0 29 (383) 
Geranyl acetate. ‘ Ci2H2002 73.5 117.9 150.0 VZ5.2 219.8 245. .3dll\apee eee (41) 
Linalyl acetate. Se Aaiataens wa CorsklooO'2 55.4 96.0 eet 151.8 196.2 220 Oden tanretes (383) 
Triethoxy phenylsilane. eo es Se Ci2H2003Si re ee) 112.6 143.5 16705 210.5 BOLD Atenas (114) 
PETIGUDYANOIGED UGS oot oon. Scho hSvainis ced C12H 2007 107.0 144.0 190.4 217.8 267.5 294. Od ciareveier vee (11) 
Trimethallyl phosphate..........| C12HiPO« 93.7 149.8 192.0 220i 288.5 S240 ener (113) 
Citronelly] acetate... ....5..... , 22 74.7 113.0 140.5 161.0 197.8 ZT AOI tose ees (432) 
Menthy} acetate. .....ce08s sie 0% Ci12H 202 57.4 100.0 182;1 156.7 202.8 Ze Oil caqudqna’s (383) 
Dimethyl] sebacate.............. CieH2204 104.0 156.2 196-0 222216 269.6 293.5 38 (180) 
Diisoamy! oxalates... 2.555. >. CrwH2O04 85.4 131.4 165.7 192.2 240.0 COSA nme cane (11) 
Diisobutyl-d-tartrate............ Ci2H 2206 117.8 169.0 208.5 239.5 294.0 324.0 78. 5| (11) 
ToIMOdeCeRe ne G2. |. co-yo.ste ieee. o.8 CisHo4 47.2 87.8 118.6 142.3 185.5 208.0 |— 31.5} (11, 226) 
MISO UbyONGe cies mim dometide orc Ci2H24 18.0 56.5 86.7 110.0 153.0 L793 Osis sen en (406) 
Dodecans2=One: .<..c. s)he his avers es C12H240 rire | 120.4 152.4 I Wf acs) 222.5 246. Si ilaoavenctode (11, 223, 224) 
Bauraldehyde ds... <s6.c% is the cues >. S)) Cask 1O ee 123.7 157.8 184.5 231.8 257.0 44.5 voto 225, 
PiQuVIC BCID aycrkeikels aicccrs abe CONC vad Ci2H 2502 121.0 166.0 201.4 227.5 273.8 299.2 48 "233, hs cae 
226) 

PGASGANE. Woe pia crake ec a eee Ci2H2.6 47.8 90.0 121.7 146.2 191.0 216.2 |— 9.6 ee ie 
Dodecylialcohol. «so. .2s5-2825> 2). Ci2H260 91.0 134.7 167.2 192.0 Deve 259.0 24 (11, 225) 
Tripropylene glycol monoisopropyl 

SEROP Ge ho part arin erae hk ed Ci2H 260s 82.4 TES 161.4 187.8 232.8 256 2Galhiy cows e (113) 
Praisobutylamine:..,+ 95,0. 2tae se Ci2HaN 32.3 69.8 97.8 119.7 157.8 179.0 |— 22 11) 
DOdecy la mine ss fore. « o-oishs bre Vaseue send CiwHaN 82.8 127.8 157.4 182.1 225.0 ZASLOrl es chetees (11, 230) 
Triethylhexylsilane Ci2H2sSi 52.4 96.4 130.0 156.0 204.6 23.0, Olleece ors (466) 
1,7-Diethoxyoctamethy]ltetra- 

BULOKATEB L0G & oo sis)5 aie, He less and Ci2H34O05Si4 67.7 108.6 319.0 162.0 204.0 PPM MEN INI coo HO 114) 
Dodecamethylpentasiloxane...... Ci2H360sSis 56.6 98.0 128.8 162.8 196.5 PPAONGY |e Aone (114, 469) 
Dodecamethylcyclohexasiloxane. .| Ci2HscOeSice 67.3 110.0 141.8 166.3 210.6 236.0 |— 3.0 ro 312, 469) 
PSCEAGTRG)s-oh bie! tas'iedeluiers wie eae Risers e + 6 CizHsN 129.4 184.0 224.2 256.0 314.3 346.0 110.5} (11) 

BV UWOTONC. nf G's sie afesave's sysaie Gieial> «%-s Ci3Hi0 8 146.0 185.2 214.7 268.6 295.0 113 UD 135, 288) 

BenZOphEROne.... dese cleat StS eh CizHi00 108.2 157.6 195.7 224.4 276.8 305.4 48.5 Cre 70, 194, 
5 

Phenyl ben toate icone esis tsc esc C13H1002 106.8 157.8 197.6 227-8 chee been io78 ah 

Saloliss. tieeies os moines Oe Ci3H1002 117.8 167.0 | 205.0 233.8 ‘ : pe 

Diphenylmethane..............- Ci3H12 76.0 122.8 157.8 186.3 237.5 264.5 26.5 (97, 99) 

1 BVEKe 7 SAYeo bt 0) Ieee AS I ECR A C13Hi20 110.0 162.0 200.0 227.5 275.6 301.0 68.5) (11) 

Benzyl phenyl ether. . Ci3Hi20 95.4 144.0 180.1 209.2 259.8 DEE SON Grete tend (11) 

1-Propionaphthone. . ..| CisH120 124.0 P70} LOGE OL 23375 280.2 306.0 |.-..... (360) 

Chloromethyldiphenylsilane .. *| C1sHi3ClSi 105.0 152.7 189.2 216.0 266.5 QOS alate ae. ok (114) 

Methyldiphenylamine.... ...... Ci3sHisN 103.5 149.7 184.0 21011 257.0 282.0 — 7.6 ty 

2- Isopropylnaphthalene Boek. ..| CisH4 76.0 123.4 159.0 187.6 238.5 266.0 ney 

Methyldiphenylsilane............] CisH1sSi 88.0 132.8 166.4 193.7 241.5 266.8 ( ae 

Enanthophenone ........ ...-| CisH1s0 100.0 145.5 178.9 204.2 248.3 2idae (11, #29) Ne 

Heptylbenzene,.,....-..¢ 505+ + a) Oise 20 64.0 110.0 144.0 170.2 217.8 244 0 (11, 9, ) 

QR LOHOBE KS Foleo iaiese lai usyons ; Sate page eo ee igure geo 2 peu 8 PEON TA (388) 

rT ropionate........- 13H 2202 Bs, . . : . DUE [oe eG 
Scie sep et eptee Bec Fee ants . ..| C1sH26O0 ane eae Lies oe 238.3 fees cad ON 223, 224) 
Meth ylllaurates icc c.c.di) ou cit -| CisH 2602 87. : ; : d 
Didecenase Ve Ue Bt Sane ees aye Ci3H26O2 137.8 181.0 212.4 236.0 276.5 299.0 41 (11; 221) 

PE ELGeCAM GN elae ate ate ceve tetas Bn Guin: 3 13H 23 59.4 104.0 137.7 162.5 209.4 234.0 |— 6.2) (11, 223, 484) 

ripropyleneglycol, monobutyl 

aa tle sng ean poatin tase C1sH 2804 101.5 147.0 179.8 204.4 247.0 2691 55)|\ cere wets ae) 

Decyltrimethylsilane............ CisH a0Si 67.4 111.0 144.0 169.5 215.5 DAOKOMN acer stare tieey 

Triethylheptylsilane............- Ci3H 208i 70.0 114.6 148.0 174.0 221.0 24.7 (O00 |bere ark poe) toy 

AD CER MIN ONE s/-/- choral) (states le CisHsO2 190.05} 234.25) 264.35) 285.03] 346.2 379.9 | 28 aaa ) 

1,4-Dihydroxyanthraquinone..... CisH O04 196.7] 259.8] 307.4} 344.5 413.0a} 450.0a} 194 one 

PAMMPHTA GONE! ico, eiaukelaihsalomeetsie «lols CisHi0 145.0s| 187.23} 217.53) 250.0 | 310.2 342.0 | 217.5 ih oh 381) 
L 215.8| 249.0 308.0 340.2 99.5] (11, 288, 299 

tori aen ae oe ane nee Cutt eO2 128.4 1530 | 924:8| 255.8 | 314.3| 347.0| 95° | (11, 238) 473) 

Benzoic anhydride........... ..| C1sHoOs 143.8] 1980| 239.8] 270.4 | 328.8| 360.0| 42 | (11) 

1,1- Diphenylethylene Bete tr Rao CisHi2 87.4 135.0 170.8 198.6 249.8 PYM EAU Wirerarieneers (11) 

trans- Diphenylethylene.......... CiusHi2 113.2 161.0 199.0 | 227.4 287.3 306.5 WS ty) 4 

DesoxyDenZOw, «ie <<sie sees hse CusHi20 123.3 173.5 212.0 241.3 293.0 321.0 0 (10, 11) 

ISSO, pane o OO OO OD Oe cee CiuusH120 135.6 188.0] 227.6] 258.0 313.5 343.0 132 | (11) 

DOE OT DV aohntiats Viv ieliste ake te. sea sees CisHis 86.8 136.0 173.7 202.8 255.0 284.0 Silty Gud) 

SE uizeaswnbone: hie as CuHuO 1 || SK) Oa OB OINO || SWAAO looks. (360) 

Dibenzylamme....1-.-emdee oo CisHi5s0 118.3 165.6 |. 200.2] 227.3 274.3 300.0 |— 26 | (11) 
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1mm | 10 mm | 40 mm | 100 mm | 400 mm | 760 mm 
Ethyldiphenylamine. CisHisN 98.3 146.0 182.0 209.8 258.8 236-0 lcwman are ut 
1,2- Dichlorotetraethylbenzene. . CisH20Cle 105.6 155.0 192.2 220.7 272.8 SODKON Sp rcrewie (113) 
1,4-Dichlorotetraethylbenzene. . CisH20Cle On 143.8 183.2 212.0 265.8 2963 D'E bien e (113) 
2.(4-tert-Butylphenoxy) ethyl ace- 

CALCD aren Lieten sitaye chsh, Sener eas CisH2003 118.0 165.8 201.5 228.0 277.6 SOATA Ak cluster (113) 
1,2,4,5-Tetraethylbenzene........ CisH2 65.7 111.6 145.8 172.4 221.4 248.0 11.6} (505) 
2,4-Di-tert-butylphenol.......... CiusH2O 84.5 130.0 164.3 190.0 237.0 2608 S3.4\\.. tere (406) 

Bornyl butyrate... cena ee or C1sH 2402 74.0 118.0 150.7 176.4 22202 DAT 50's eat tayee (383) 

Bornyl isobutyrate:... 4. cccse ssc Cy4H 2402 70.0 114.0 147.2 172.2 218.2 S43 One ace (277) 
Geranylbutyrate, ....e acids oor CisH 2402 96.8 139.0 170.1 193.8 235.0 BAT cA NM cama at (120) 

Geranyl isobutyrate .| CisH 2402 90.7 133.0 164.0 187.7 228.5 ed AAS ome (120) 
DiethyWsebacates... .anmeusae ce CisH 2604 125.3 5 anal 207.5 234.4 280.3 305.5 1.3 ) 

Ja PEtraAd CCANONE seria.v% ciedsiaistarere C14H 280 99.3 145.5 179.8 206.0 253.0 273 Dilled yaber (11, 223) 
Miyristaldehny.de,..ae. aes eae sal CisH280 99.0 148.3 186.0 214.5 267.9 297.8 23:05) or 222, 225, 
May ri Sti Gr Aei dn taio ge ais leeterelncee sale CisH28O2 142.0 190.8 223.5 250.5 294.6 318.0 57.5 Co oa) 221, 
1-Chlorotetradecane............. CisHoCl 98.5 148.2 187.0 215.5 267.5 296.0 |+ 0.9} (113) 
Metradecaner.rs.jx.wicute tra crarsve sees CisHa0 76.4 120.7 152.7 178.5 226.8 252.5 5.5 re ire 224, 
Metradecylamine svt eit ete ves eas CuHaN 102.6 152.0 189.0 21557 264.6 20129. \isenoe sae (11, 230) 
Triethyloctylsilane.............. CisHaSi Taal 120.6 MSY aot 184.3 235.0 ZOZAOU EM rays = (466) 
1,9-Diethoxydecamethyipenta- 

BILOXANG sete ey aie woes tiene eee CisH 400 Sis 89.0 ISLS | “6222 187.0 230.0 DESO NW a atiuser (114) 
Tetradecamethylhexasiloxane....| CisHa2OsSie 73.7 117.6 149.8 752 220.5 JAS x5 i lleeansaee (114, 469) 

Pe ed eegie, vey ley sl Cne pee : 

siloxane. . tees | Crs eO7Siz 86.3 131.5 165.3 191.8 239.2 264.0 |— 32 (188, 312, 469) 
1,3- Diphenyl- 2 -propanone ett ect CisHisO0 125.5 177.6 216.6 246.6 301.7 330.5 34.5) (479) 
1-Biphenyloxy-2,3- spe res .| C1sH1s02 135.0 187.2 2263 255.0 309.8 BOO Tee ee (113) 
1-Isovaleronaphthone. . ere Oo rpdscO) 136.0 184.0 219.7 246.7 294.0 320:0: exes (360) 

4,4- Isopropylidenebisphenol. Pears othe CisHi6O2 193.0 240.8 273.0 297.0 339.0 360.5 (113) 
Ethoxymethyldiphenylsilane sn ee CisHisOSi ~ 109.0 152-7 186.0] 211.8 256.8 282 0'\\. caste oe (114) 
Helening |. henc ama aisehe ene ty eee Ci1sH 2002 Lar ve 192.1 215.2 232.6 260.6 275.0 76 (11) 
Cadinene Siicge espe caataie oie sce eal CisH 24 101.3 146.0 179.8 205.6 250.7 275:00). See (383) 
2,6-Di-tert-butyl-4-cresol......... CisH240 85.8 131.0 164.1 190.0 237.6 2622 5 thw aeee (406) 
4,6-Di-tert-butyl-2-cresol.. ...... Ci1;sH2aO 86.2 32.4 167.4 194.0 243.4 269.3 lis eake (406) 
4,6-Di-tert-butyl-3-cresol......... CisHaO 103.7 150.0 185.3 211.0 257.1 282204 oases (406) 
Champacol pe tasmieatee so: ..-| CisH26O 100.0 148.0 184.0 211.9 261.2 288.0 91 (462) 
Triethyl camphoronate...... ...| CisH26Os s 166.0 201.8 228.6 276.0 301.0 135 (11) 
Methyl myristaterr.... on. hae. 224 CisH 3002 115.0 160.8 195.8 222.6 269.8 295.8 18.5} (2) 
Pentadecaneters +; cinewoce evr CisH32 91.6 135.4 16iiad 194.0 242.8 270.5 10 (11,228, 224, 
484 
Tetrapropylene glycol monoiso- 

propyl ether..... SA Cie ORO OOS CisH3205 116.6 163.0 197.7 223.3 2OBrS il) BGae de |e ncreton (113) 

Dodecyltrimethylsilane.......... CisH 348i 91.2 137.7 ileeea! 199.5 2A Oi “2S.O 4S cae (466) 
Benzyl CINNAMATC. scsi celeste CisHisO2 173.8 2215 255.8 281.5 326.7 350.0 39 (172) 
Di(a-methylbenzyl) ethers cous. CieHisO 96.7 144.0 179.6 206.8 254.8 >> S| eee (113) 
Diethoxydiphenylsilane....... ..| CisH20O2Si Tp Calas 157.6 193.2 220.0 259.7 29620) Wiss cae (114) 
Dibutyl phthalate............... CisH2204 148.2 198.2 235.8 263.7 313.5 TT 2 ae (142) 
Pentaethylchlorobenzene......... CisHesCl 90.0 $40.7 | ) 478.2 208.0 257.2 2850) |5s eee (113) 
Pentaethylbenzene.............. CicH 26 86.0 135.8 171.9 200.0 250.2 yi | al ae | (113) 
2,6-Di-tert-butyl-4-ethylphenol. . .| CisH2sO 89.1 17.0) silo.) 198.0 244.0 268.64). 205648 (406) 
4,6-Di-tert-butyl-3-ethylphenol. . .| CisH2s6O Nakata) 157.4 192.3 218.0 5646: || 290.0") See | (406) 
DVIME COM rereenteeetere tals oichoieret te ateets 7 CieH 300 118.0 170.0 210.0} 241.5 207.2 | S2B30 15 os Tee (457 
Balmitonitrileye.cor.. coe vores scsi) Cede 134.3 185.8 223.8 251.5 | 304.5 | 332.0 31 (11, 233, 236) 
Ie exadecene nines elt ein ele!) C16kLae 101.6} 146.2] 178.8] 205.3 | 250.0] 274.0 | 4 | (11, 226) 
Tetraisobutylene....... tee ns wal Orekl ss 63.8 108.5 142.2 167.5 214-6 | 324030) Se. S20 (406) 
2-Hexadecanone Rotel et eiay sxniG Tan oisloite CisH320 109.8 167.3 203.7 2e0. 8: | 2790.8) )) S070) Loos oS (11, 223, 224) 
Palmittaldehy devia... so capes sen CicH320 12106 171.8 210.0 239.5 292.3 321.0 34 CLES 222) 225; 
| 230 
Palimities acid menor ecsievelersacen arate CisH 3202 153.6 205.8 244.4 271 326.0 353.8 64.0} (11, 150, 157 
221,223; 22 
225) ; : 
IHexedeecane® ic. cies ss sachets CieH34 105.3 149.8 181.3 208.5 258.3 287.5 18.5) (11, 223, 224, 
| 228, 484 
Cetyl alcohol “OTERO OP MRE RCL. CisH3s10 122.7 177.8 219.8 251.7 312.7 | 344.0 49.3) (11 Doe)” 
Coty laminenr rere. it anct aerate CisHaoN 123.6] 176.0] 215.7] 245.8] 300.4] 330.0 ]....... (11, 230, 233) 
Decyltriethylsilane..........-..+- CicsHacSi 108.5 155.6 191.7 218.3 260.0 | , 293-0) | eee (466) 
1,1,1-Diethoxydodecamethylhexa- 

siloxane AIDS CACHE. OP ate RET RG CisHasO7Sieb 103.6 147.5 180.0 205.5 (1 O250.0 | 27ScGidi anaes (114) 
Hexadecamethylheptasiloxane. . -| CisHasOcSiz 93.2 138.5 i eh See 198.0 244.7 270. Gil. cee (114, 469) 
Hexadecamethyleyclooctasiloxane CicH 4sOsSis 102.6 150.5 186.3 S18 5 263.0] 290.0 31.5) (188, 469) 
BenZanNUOrone cman rte aa ise Ci7H100 225.0 297.2 350.0 SOOO; Sarak ae rie destinies ae 174 (464) 
4-tert-Butylpheny] salicylate...... Ci7H1803 166.2 225.0 270.7 305.8 370.6 404 0alscnnnne (L113) 

Menthy] benzoate...........000+ CizH 2102 123.2 170.0 204.3 230.4 277.1 301.0 54.5) (383) 
2-Heptadecanone....0j.006 sess « CyHsiO0 129.6 178.0 214.3 242.0 291.7 B19 5 Selb, cameleon (11, 223, 224) 
Misthy] palmitatey. .ecies sauce eles Ci7H 3402 134.3 USS 0S UB is ae wd olla alls eeetee 30 (2) 
Heptadecaneians ves occsacem ss sabi: CirHae 115.0 160.0 a0) 303.0 22.05) (idemees, + ood: 
Tetradecyltrimethylsilane. . -| Cr7HsSi 120.0 166.2 0 BOOZO) ls eters (466) 
Tri-2-chloro henyithiophosphate. -| CisHi2Cls03P8 188.2 231.2 0 Saleouls ee (118) 
Triphenyl phosphate............ CisHisOuP 193.5| 249.8 2D), EATBSS 49.4] (113) 
Hexaethylbenzene,...,........., CisH30 8 150.3 5 298.3 130 (113) 
2,4,6-Tri-tert-butylphenol......... CisH 300 95.2 142.0 6 276.3 |. (406) 
Oleiceroidtecoan ta dhaicsts carne te CisHysO2 176.5 223.0 a 360.04 14 (11, 122, 184, 
He epne ¢ 234 
Wlaidiouacideuwos oss Meteee coke CisHasOs 171.3] 223.5] 260.8| 288.0] 337.0| 362.0 51.5| (11, 30, 234) 
Stearaldehyde: cijaccou arm tnraese sere CisHasO 140.0 192). 1 230.8 260.0 313.8 342.5 63,5) (11,222, "225, 
3 , 230 
StOATIO ACI) nt cinerea cae cuca s xtod CisHasO2 173.7 225.0 263.3 291.0 343.0 370.04 69.3} (11, 50, 221, 
Zee) Seo ee, 
230, 234 
Octadecdnei. 11,40 on tel cueir sare CisHas 119.6 169.6 207.4 236.0 288.0 317.0 28 (223, 538) 484) 
2-Methylheptadecane............| CisH3s 9.8 168.7 204.8 231.5 279.8 BOC. Or Tvs oe (245 
(eOctadecanoluwe tae mtr te CisHsx0 150.3| 202.0] 240.4] 269.4] 320.3| 349.5 | 58.5] (11, 225) 























VAPOR PRESSURE (Continued) 


ORGANIC COMPOUNDS (Continued) 
Pressures Less than One Atmosphere (Continued) 


| eee 












































Temperature °C 
Name Formula : M.P. Citation No. 
1mm 10 mm | 40 mm | 100 mm | 400 mm | 760 mm 
Bithylcetylamine.qna.snesh sees <« CisHaoN 133:.2 186.0 226.5 256.8 313.0 Bae. Odi, on cers (11, 233) 
1,1,3-Diethoxytetradecamethyl- 
heptasiloxane. ...++| CisH520sSi7 119.0 168.5 197.0 228:.2 268.3 Bes Dia aeauin (114) 
Octadecamethyloctasiloxane ASO CisHssO7Siv 105.8 152.3 187.5 Diab 263.5 2900 W. .ascc lt Quanto) 
Triphenylmethane.............. CroHi6 169.7 197.0 215.5 228.4 249.8 259.2 93.4] (11, 70, 383) 
Diphenyl-2-tolyl thiophosphate. ..| CigHi7O3PS 159.7 201.6 230.6 25275 290.0 BOO ites tere maces (113) 
Nonadecané: sagarajiais ware < «esis 19H 40 133.2 183.5 220.0 248.0 299.8 330.0 32 (11, 228, 224, 
484) 
Ethoxytriphenylsilane........... CooH200Si 167.0 213875 247.0 Zisvo 319.5 oY Ye OL tread nats (114) 
Diethvlhexadecy lamine. . ..| CooHaaN 139.8 194.0 235.0 265.5 324.6 UO Ok wie one eck (11, 283) 
1,1,5-Diethoxy hexadecamethy!- 
octasiloxane Hoi 0! ae, 0 0 ao MIDRAND CoH ssOoSis USS lk BL Cada etor Sill 240.0 ue 286.0 iol LAD! |e. chee (114) 
Eicosamethylnonasiloxane a Aer or CooH soOsSig 144.0 189.0 220.5 244.3 286.0 fod OY Aa ayall Ree (469) 
Tritolyl phosphate.cies vanes we. CaiH104P 154.6 198.0 229.7 25202 292.7 OS OU | eee uae (113) 
ELGROIGOSANe neato eae wae <b kee Calas 152.6 205.4 243.4 272.0 323.8 350.5 40.4) (L1,,.223,. 224, 
484) 
BUITONO AGI Sioprcs se apy ets tats Niele CoH 4202 206.7 254.5 289.1 314.4 358.8 381.54 33.5] (11, 234) 
IRFASNICUOTR GIG Ose cites Cech bo Cx2H Oo 209.6 256.0 290.0 316.2 359.6 382.54 61.5] (11, 284) 
DragOsane ere ven ores cree eee eo CoH 46 157.8 213.0 254.5 286.0 343.5 376.0 AA | \(11,) 228, 224, 
468, 484) 
Docosamethyldecasiloxane....... CoH ssOoSir0 160.3 202.8 233.8 255.0 293.8 SLA Oo lune (469) 
PPTEGOSRNG Sonics Ge Dhl een eaters 2 48 170.0 223.0 261.3 289.8 339.8 366.5 47.0 LL, 223, 224, 
484) 
MPetraGaghue. < Gocnocrm etree es & 60 cas CosH 0 183.8 237.6 276E3 305.2 358.0 386.4 51 iG, 2235) 224, 
468, 484) 
Tetracosamethylhendecasiloxane. .} C24H72010Si11 ily se?) 216.7 246.2 266.3 303.7 Oo ial eres: ates (469) 
Rentacasane oSsocnkctiaie oes es CosHs2 194.2 248.2 285.6 314.0 365.4 390.3 53.3] (484) 
FROXAGOSANG ese S ayce ee beste am Cs aii 204.0 257.4 295.2 323.2 374.6 399.8 56.6] (11, 468, 484) 
Dicarvacryl-2-tolyl phosphate... .| C27H3304P 180.2 221.8 251.5 272.5 309.8 EEXOMD AE, cheats 113) 
Hantacosanes. 2... Sc. dacceie ems ics Co7Hs56 211.7 266.8 305.7 333.5 385.0 410.6 59.5) (11, 223, 484) 
Octacosane win, chase sexe ns CosHos 226.5 277.4 314.2 341.8 388.9 412.5 61.6) (11, 468, 484) 
INonacashne ces52) sane miter co aesenes CooHeo 234.2 286.4 323.2 350.0 397.2 421.8 63.8) (484) 
Dicarvacryl-mono-(6-chloro-2- 
xenyl) phosphate.............- C32H3sClOuP 204.2 249.3 280.5 304.9 342.0 SOLON eantenc (1138) 
Pressures Greater than One Atmosphere 
Temperature °C 
Name Formula Citation No. 
latm 2 atm. | 5 atm. | 10 atm.| 20 atm.| 40 atm.| 60 atm. 
Chlorotrifluoromethane........ CCIF3 81.2 66.7 42.7 18.5/+ 12.0 BZ, iS week (113, 430) 
Dichlorodifluoromethane....... CCliF2 — 29.8)/-— 12.2}/+ 16.1 42.4 CAO Whe Meta tet (118, 146) 
Carbonyl chloride............. CClO 8.3 27.3 57.2 SDe0) 8 LEGO SOLS weraeyes (20, 145, 208, 305, 311) 
Trichlorofluoromethane........ CCl3F 23.7 44.1 Wacol mlOS 2) GAG Ti) PLoS Oley (212 
Carbontetrachloride........... CCla 76.7 102.0 TANT |e LS Ol 222 OV 27 60am ry on 289, 343, 352, 
4, 481 
Chlorodifluoromethane........ CHCIF2 |— 40.8|— 24.7/+ 0.3 24.0 52.0 Bo SH ok ewes (50, 212) 
Dichlorofluoromethane........ CHClhF 8.9 28.4 59.0 S70 e122) 626 os. (212) 
Trichloromethane............. CHCl; 61.3 83.9 120./0)) 915253)" WOMS | 23755) ae 175, 345; 352; 
oO 
Hydrocyanic acid 25.8 45.5 GOL Sip eLO Se OM Gano ml GO kpalie ce eae: (52) 
Methyl bromide... . 3.6 2313 54.8 SAFO take LO egion eo (117, 323) 
Methyl chloride.............. — 24.0|/— 6.4/4 22.0 47.3 77.3] 113.8] 137.5 | (54, 182, 241, 350, 451) 
Methyl fluoride........... — 78.2|— 64.5/— 42.0)/— 21.0/+ 2.6 26.5} 48.5 | (89, 1138, 281) 
Methei iodide. 2% . cdicicicleles. ete-6 42.4 6525 100 8|) S8e0l 7685) 228503: (351, 352, 363) 
IVECTMANIC oeislele/a ssc clebeinie ia sve.e CH, —161.5 |—152.3 | —138.3)—124.8;/—108.5|/— 86.3] ..... eae 93, 123, 206, 359, 
WMlethan olen. scr susie Crete rie CH,O 64.7 84.0 112.5} 138.0} 167.8) 203.5) 224.0 | (111, 289, 319, 338. 353) 
Methanethtoli71. sacs slejeteieis,-'070 CHsS 6.8 26.1 55.9 83.4) 117.5] 157.7| 185.0 | (89) 
Methylamine.............. CHsN — 6.3/4 10.1 36.0 59.5 87.8] 121.8] 144.6 | (19, 38, 130, 186, 324) 
Carbon monoxide...... taints a co —191.3 |—183.5 |—170.7|/—161.0}/—149.7|.......] ..... Ces aie 83, 102, 208, 
Carbondioxide: «os 0c.0s clsinces || COR — 78.2s;— 69.1s)/— 56.7/— 39.5|— 18.9/+ 5.9] 22.4 | (4, 5, 53, 124, 167, 168, 196, 
208), 242), 27.5, 307, 30s, 
343, 407, 448, 454, 463, 
493) 
Carbon disulfide............+.| CS2 46.5 69.1 104.8} 1386.3] 175.5) 222.8) 256.0 | (168, 208, 263, 331, 343, 
352, 407. 454, 475) 
1-Chloro-1,2,2-trifluoroethylene | C2ClF3 — 27.9}— 11.1 ]4+ 15.5 40.0 WL ce ne Aileetea 3 (49, 50, 113) 
1,2-Dichloro-1,1,2,2-tetrafluoro- 
ethane Jew ioe ce Cte CoCleF4 3.5 22.8 54.0 PIES Blaleg SG ioc 3 | oct aer (212) 
1,1,2-Trichloro-1,2,2-trifluoro- 
[tN Ce omens ree ee ree Rene C2ClsFs 47.6 70.0 LOS Rd aS Si Ol ee ites meets (212) 
Acetylene siiarcan cnt c one es CoHe — 84.0s|— 71.6 }— 50.2)/— 32.7/— 10.0)/4 16.8) 34.8 | (12, 66, 67, 69, 217, 449) 
eis-1,2-Dichloroethylene....... CoH2Cle 59.0 82.1 T1I9 TS AS23194 OF 12445) 2. (1138, 175, 176) 
trans-1,2-Dichloroethylene..... C2HoCle 47.8 69.8 1040) PHSS.7)" 9174.0)" 422070)" a. (118, 175, 176) 
Eithylene tach ears ee oie misters otare CoH —103.7 |— 90.8)— 71.1}— 52.8)/— 29.1/— 1.5] ..... (6, 66, 93, 57, 116, 244, 359, 
407, 448, 453) 
1,2-Dibromoethane............ C2HsBre 1315 by favs 200.0} 237.0} 269.0) 295.0] 304.5 | (11, 31, 118, 349, 351, 438) 
1,1-Diehloroethane.........5...- CoHsCle Sire 80.2 Uso SOT SIN 92s 7 224380)" ee ase (113, 352, 402) 
1,2-Diehloroethane............ C2HsCle 83.7 108.1 Y4A723|) 183) Sie 261.5) 2720 ee (113, 133, 315, 352, 402) 
ACETIC ACIG etl t er heeiee rere aint | A 22 118.1 143.5 LSORS |) 2a 4 Ol 25270) 297 0) wee (118, 203, 246, 258, 289, 
335, 353, 373, 480) 
Methyliformate sei. enctets ce C2H402 32.0 51.9 S351) Ld220N L472 Sse 5) heen (297, 491) 
Exthy]) bromidevyecs 1 cle sre 0 CoHsBr 38.4 60.2 95.0} 126.8] 164.3] 206.5} 229.5 | (1138, 347, 391, 438) 
Pthylickloridet... dices vec cee CoHsCl 12:3 3275 64.0 9276) 12773 V6 7. Ol © (oe 113, 195, 346, 402) 
Bthyl Auoridenyyenire. os onte srr CoHsF — 32.0|/— 16.7|+ 7.7 30.2 EY (Rs) 90.0) =... (50 
I Ns Oe Song LODE CUO CORhO CoHe — 88.6|— 75.0|— 52.8/— 32.0/— 6.4/4 23.6] ..... 56, 80, C8 oeaee 153, 261, 
! 52. 359. 453) 
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VAPOR PRESSURE (Continued) 
ORGANIC COMPOUNDS (Continued) 
Pressures Greater than One Atmosphere (Continued) 
Se ee ee ee eS ee 











Temperature °C 
Name Formula Citation No. 
1 atm. | 2 atm. | 5 atm. | 10 atm.| 20 atm.| 40°atm.| 60 atm. 
RVR DOnOn ODEN tr a , ; 5 , 218.0} 242.0 32, 118, 115, 202, 273, 289, 
Ethanol C2H:O 78.4 97.5 | 126.0] 151.8] 183.0 Si 337, 343, 365, 374, 
394) 
Dimethyl ethers, 07s 1 «oslo see C2HeO — 23.7|— 6.4/+ 20.8 45.5 Local ASS 35s e (55, 74, 211, 260, 350) 
Ethancthiol= at .a5. sans ee a C2H6S 35.0 56.6 90.7 121.9 159.5) “2OSeT hy oe. . (39) 
Dimethyl sulfides... .)¢-c0 ete C2HéS 36.0 57.8 92.3). 124°5) 163.8) 2090/0122. <5 (39) 
Ethylamine.22 «aca eaten ee nel CoHiN 16.6 35.7 65.3 O18) L240" A63x0l ee. (38) 
Dimethylamine: cece c)cle/svelete == CoHiN 7.4 25.0 53.9 SOLO) UST AsO Sirs. ae (38, 390, 467) 
@yanogenerns a. vaucrsmemide cere CoN2 — 21.0/— 4.4/4 21.4 44.6 T206\ eelOG Sih eae che ees 113, 125, 318, 
PYOpSQIENE shrew ie sen eetere toe C3H4 — 35.0/— 18.4/+ 8.0 3a. 6450 HOS 5 eee (113, 244, 255) 
PRGpytie ro oe cadre teh area C3H4 — 23.3|/— 7.1/+ 19.5 43.8 TS OW, ADS aie oo (113, 165, 262, 286) 
Propylene va .enie ca sare ean eoeke C3He6 — 47.7|— 31.4/— 4.8)/+ 19.8 49.5 SS Ole ee see Seer e 137, 244, 262, 
VNGLE No} 8 cles Cee vas sorter E ROR ICIOPED C3HsO 56.5 78.6 11320| “Leah UST 0) “2Isc oe... (29, 115, 129, 343, 364) 
Propionicacide. oc aie ees C3H6O2 141.1 160.0 186.0) °203''5) 220.0) 283-0) 55.5: (203, 204, 353, 373) 
Methyl acetate. 0.06.0 cc eae ees C3H6O2 57.8 79.5 1is.2)) 4402 FSO) eee Oa. oa (113, 491) 
Hithyliformates casts. os teaccttes C3H6O2 54.3 76.0 110.5) 142.2) 180.0) 225.0) 2.... (297, 491) 
PLOPADS ss seeks oe veins Cloneees C3Hs — 42.1}/— 25.6|+ 1.4 26.9 58.1 ee Ete Cua a Be 93, 137, 153, 
Pt) 
A<Propanolepm nm vacuieecuniientacn C3HsO 97.8 LEZ. O 1490) ' 272.0) 2h. 8) a6 Dh os. on (113, 289, 340, 374) 
ZaPropanOlimememerwe thors ..| CsHsO 82.5 101.3 13032) 155.7| 86.0) “220 21". ca (310) 
Ethyl methyl] ether............ C3H:O0 Whats 26.5 56.4 84.0} 108.0] 160.0] ..... (39) 
Propylamines. acres oes ots C3HoN 48.5 69.8 102.8) 133 41 170.0) 214.5) ..... (38) 
PS-Butadiene, ctiecie ss tien « |} @alelig — 45)|+ 15.3 47.0 76.0| 114.0) 16870)... (52, 162, 189, 445) 
Acetic anhydride.............. C4HcOs 139.6 162.0 194.0) 221.5! 253.0) 2835)... <. (33, 113, 201) 
Dimethyl oxalate: wc... ccne ee CsHeO4 163 3 189.6 DUB tte eact tes oh oe dieses Cu eee ete (11, 97, 144) 
IBUb EL eracid te nec. clgio ness CsHsO2 163.5 188.3 225,10) 920420| 295.0! 338. Oller once (204, 332, 373, 374) 
Tsobutyricractdi.n. race sie sere 2 C4Hs02 154.5 179.8 QUTEA0W ©250)0) 289.0l) “33670)02 ee (203, 204, 353, 373, 374) 
Bthyl acetates. cases ecccenes C4Hs02 Vien 100.6 136.16) (16007) 200 DIF .....cte ol sea he (113, 455, 491) 
Methyl propionate............ C4HsO2 79.8 103.0 139) S).  PF2G) + ZU Bites oe alee oe oe (491) 
Propyl formate Owe. boon ae ees C4Hs02 81.3 | ,104)3 M420) S768 BET ah oS heen oa eee (297, 491) 
Bitaneer 5. sn ra rene siete ae CsHi0 — 0.5|/+ 18.8 50.0 79.5| VLIGJOlES cee le ae ce i 66, 93, 359, 382) 
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VAPOR 


PRESSURE 


Variation with Temperature 


The following table gives the value of the constants a and b in the following equations 


login p = 


_0.05228a 


fe pcg 


where 7p is the pressure in mm of mercury of the saturated vapor at the absolute temperature T. (T = ¢°C + 273.1). The values 
obtained by the use of the equation given above are valid within the temperature ranges indicated for each of the compounds. 


Elements and Inorganic Compounds 











Compound Formula Temp. range °C a 6 
ALUMINUM OXIAE: 2 a. soveeletee ve eles olsie odor ete 4ay he 2 AlsO3 1840 to 2200 liq. 540,000 14,22 
UTS C90) eee MPR Si cle 6 0 Ren Re CRC ENON NH; —127 to —78 sol. 31,211 9.9974 
AsiMENIM DLOMIGE Heke eels) oe. 6 howe: diess o afehe NH.Br 250 to 400 sol. 90,208 9.9404 
Ammonium: chloridé jaye. teies sone eis sn NH:Cl 100 to 400 sol. 83 , 486 10.0164 
AanmaOnn1Ta Cy ANIC heresies oles seksi) «hana ssa NHsCN 7 to 17 sol. 41,484 9.978 
AMMONIA LOGIE? sep atsdr cee ereiopele. anoysesaretee NHal 300 to 400 sol. 95,730 10,2700 
Ammonium sulfhydrate..... NH,«HS 6 to 40 sol. 46 ,025 10.7500 
Antimony Sb 1070 to 1325 liq. 189,000 9.051 
Argon A —208 to —189 sol. 7,814.5 7.5741 
—189 to —183 liq. 6,826.0 6.9605 
ATRENIC ys vs cisveke eG are om ry A ATIC Er Ciencia As 800 to 860 liq. 47,100 6.692 
440 to 815 sol. 133 ,000 10.800 
Arsenous oxide.......... Ste GERI COROT RE ce As203 100 to 310 sol. 111,350 12.127 
315 to 490 liq. 52,120 6.513 
Hoty gb RS eG EOILIRIIIS OO: CL ROTOR CIES C. ONLUG Ba 930 to 1130 liq. 350,000 15.765 
BBISHAU tH aint rate ions 6 ate etd ohalivietanie anoncrelogerastanatehe Bi 1210 to 1420 liq. 200 ,000 8.876 
Bismuth trichloride cays suies cla elemrereisrs BiCls 91 to 213 sol. 13,125 2.681 
CAdiniimie cr ec teisecttreee ec nursttrer crates d 150 to 320.9 sol. 109,000 8.564 
500 to 840 liq. 99,900 7.897 
@sgdmiamuiodidOrecr sel ove estes eceks Cdl2 385 to 450 liq. 122,200 9.269 
(Ges ee tere ot gakene yas of s BRO site one, she Cs 200 to 350 liq 73,400 6.949 
Gesitm) Chlorides ar ary etetete elec eter epee oratere totare CsCl 986 to 1295 liq 163 , 200 8.340 
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Compound 


Carbon..... Oa day atarscaieee phot aes OCS ND cies 
Carbon Gtoxidepiianerectetsta. « Saetsrervanie seat ie ounns 
Carbon: monoxidesanns sacieuetleeeiese ae rec 
CHIOTMIRG (3 Sictna iiettee a esr. io arene ee eee 
COD at ia occ: wicterece.astiucgevgenetams fel Graces nee. Sie Cree 
Copper eccoccscelsteoeze pnahatt ons Mauesbaewieaaete oa inves BG 
Cuprous ichlonidé sda icc c attic acon ods 
Cy AOR OD is cntudh ws. cus iebeis Sieve gets iaiesie waa ove “salaaa 


Berrousieh] orid iy aysccesancteogcnsacott eesaeae ee 
Gold) sonora cieon 2 Sexblog Saeco che Gesta. + Suse eotasrerecve 
Hy driodic; acid ee: sos cgcen tied outs etecutsr suche 


Hydrobromic aciduen.t 4st punta cress 


Hydrochlorie acid anacucte on sdew acumees a so 
Py droovanies Sony. -.< os ctate abcess od wader x 
ivdrohuoricvacldijcas cnc been eine cu emake 
Hydrogen peroxid@! semcteen cates aiseieee oeae 
Hydrogen sulfide 
AT ON a Rceeierearst Cistsheds sre 





1 ENG DORE Se Lt mR REN nee ORR On oo eee 


Mi¢ghvums bromides... cava. aevtessc create. oo 
Mithwam chloride soa. aameevevemesh.ceireeretecs ccd 
Lithium fluoride..... Beara WT pel SRCuain UnPamere peta ia tts 
Bathitimbiodsid ery. ccukgamor: wetsen se apes sees 8 
Magnesite jh. aioe ori cchued et Lede: 
Manganese i. crete eteisesd viens); 0) erstanatet sores oer eee 
Mercurio bromides tii. cake -ueisisie’s o.c.sie ese otha he 


Mercurie chlorides, .)jspemusteie/sis.srstel sce cs taniereys) ois 


Microuricsio dic © tay repysisveccisce ours exctoue sterapennee: spans 
IVEGROUEY, Sa5,ctesaitntsero a bie see ol site che terete 


Molybdenum pac tere aie sucies tices cosusioracspe anesal ose Sieve 
INI CROREN vont hs ve ace ace sec cre ees ce einte oie 
Nitrogen: dioxid@s. fos ie canine ae ci bee 


Nitrogensmonoxides.)..4...0cce anes oeoen ee 


Nitrogen pentoxide; loca ees siaaiasiaie 
INitrogenntetroxider ys ae te ewerecinith csi ere abun 


Nitrogen trioxide! nis tries cunemir?s ae 
Phospaorus (whiten rea, aoe ee cette sts cele 
Phosphonus (violet) nes. iuiscnve sak ous a eee ioe 
latinas. acc 





IROCASAITITT UOFIGE sire rete o/eiete ia) stir arte, ai 
Potassium by Groxide |, gcca see sen ore te eerie 
Potassium iodide 


Sic Ores sodas cis) 6 aleheces se efeceilisieduscdzsadexers 
PUN ote acta rag nin MOU PERO ODINe Gi Oa a cro.c 


OCIA Jere epee eieta eters a etnietely ee cheval stararany aes 


BOGUT OV ETIGS «oh icici iires posinois. e's kin a tee 
Sodiami Pu oride wr tes teat ps see. ckescs os as ree 
Soditimhydroxider. ceri sau ae en oe ete 
Sodiunimiodideltennceiies sida a atetapens 9) setae 


Btrontiamiertrcstcac tities ners hoatena aan 
Bulhiprdionidee cc cero mtniagycbiuiosviles aniae tetera 
Sulfur trioxide... 
PODS are Givin 





ANY SES RTO ER CRT PERL CinsiC LE RTPA HER RR aati UCR uhh 


* Based on boiling point of 3927° C or 4200° absolute. 
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Formula 





Temp. range °C 


960 to 1110 liq. 


3880 to 4430 liq. -. 
—135 to —56.7 sol. 
—220 to — 206 liq. 
—154 to —103 sol. 


2375 liq. 


2100 to 2310 liq. 


878 to 1369 liq. 
—72 to —28 sol. 
— 32 to —6 liq. 

700 to 930 sol. 
2315 to 2500 liq. 
—97 to —51 sol. 
—50 to —3¢4 liq. 


—114 to —86 sol. 


— 86 to — 66 liq. 


—158 to —110 sol. 


—8 to +27 lig. 
—83 to +48 liq. 
10 to 90 liq. 


—110 to —83 sol. 


2220 to 2450 liq. 


—189 to —169 sol. 
— 169 to —150 liq. 


525 to 1325 liq. 
735 to 918 liq. 
500 to 950 liq. 
1010 to 1265 hq. 
1045 to 1325 liq. 
1398 to 1666 lq. 
940 to 1140 liq. 
900 to 1070 liq. 
1510 to 1900 liq. 
111 to 235 sol. 
238 to 331 liq. 
60 to 130 sol. 
130 to 270 sol. 
275 to 309 liq. 
100 to 250 sol. 
266 to 360 liq. 


—80 to — 38.87 sol. 


400 to 1300 li 
1800 to 2240 sol. 


—215 to —210 sol. 
— 200 to — 161 sol. 
— 163.7 to —148 liq. 
— 144 to —90 sol. 
— 88.7 liq. 


— 30 to +30 sol. 


— 100 to —40 sol. 


—40 to —10 sol. 


—8 to +43.2 lig. 


— 25 to 0 liq. 

20 to 44.1 sol. 
380 to 590 sol. 
1425 to 1765 sol. 
260 to 760 liq. 
906 to 1063 liq. 
1095 to 1375 liq. 
906 to 1105 liq. 
1116 to 1418 liq. 
1278 to 1500 liq. 
1170 to 1327 liq. 
843 to 1028 liq. 
1063 to 1333 liq. 
250 to 370 liq. 
1142 to 1395 hq. 
1200 to 1320 sol. 
1860 to 2230 liq. 
1650 to 1950 liq. 
1255 to 1442 liq. 
180 to 883 liq. 
1138 to 1394 hq. 
976 to 1155 liq. 
1156 to 1430 liq. 
800 to 1360 liq. 
1562 to 1701 liq. 
1010 to 1402 liq. 
1063 to 1307 liq. 
—52 to — 38 sol. 
940 to 1140 liq. 
—95 to —75 sol. 
24 to 48 liq. 
950 to 1200 liq. 
665 to 807 liq. 
1950 to 2270 liq. 
2230 to 2770 acl. 
250 to 419.4 sol. 

600 to 985 liq. 


370, 000 
540, 000* 


143 ,600 


133, 000 
118,000 


— 


rr 


~~ 
woo 


m 


india 
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Organic Compounds 





Acotaldehy des .x.... venience o scare srcrandianenn.e 
ACOUIGIACIG: caicArl <span rnescd css tcnecent swe 
Acetic Anhy Gries yet our cals aleve t sjeliyiienr nonin 


C2HsO 
C2HsO2 


— 24.3 to +27.5 liq. 


—35 to 10 sol. 
100 to 140 liq. 


VAPOR PRESSURE (Continued) 














Compound Formula | Temp. range °C | a | b 
a EE = ede eS Sd ed 
pertains ee ie eh ieveteteretettahcte «ayia. rarsicascdha eerie C2H2 — 140 to —82 sol. 21,914 8.933 
aes SEO SOO nC ocubaruay Parka) tage Lies CsHiN 145 to185 liq. 45 ,951.6 8.1278 
ATICOTROENO ieee ty acc linyr ka ce CisHio 100 to 600 sol. 70,390 8.706 
100 to 160 liq. 72,000 8.91 
re _ 223 to 342 liq. 59,219 7.910 
MURVAGWROHE carci sa ake alien hue: devacuy CisHsO2 224 to 286 aot 110,040 12,305 
BONLENG Pai tee ean oa he tie oan oie CoHe — 58 to —30 sol. 42,904 9.556 
— 30 to +5 sol. 44,222 9.846 
0 to 42 liq. 34,172 7.9622 
p Z 42 to 100 hq. 32,295 7.6546 
PenwoliwGid f. seesaw <a de eelew <a Aeon g CrHsO2 60 to 110 sol. 63,820 9.033 
Benzophenone. EE ee ish ane ete Petree CisHwO 260 to 308 liq. 58,221 8.137 
Boosey: Ghloride seats Ct cea ae een C7HsClO 140 to 200 liq. 45,416 7.9245 
Bensylaloobous seeks car ak's Sake Coane C;HsO 100 to 135 liq. 59,491 9.5152 
135 to 205 liq. 53,118 8.6977 
BSA UCT CS eee Bidar ed) sei eter irre BRAGS ete Ee Cio —100 to +12 hq. 23,450 7.395 
ISO-BUtEDG cur tests Lode cd ee caclbcane cos CiHio —115 to — 34 liq. 21,273 7.25 
n- Butyl alooholcisinen osanyatuvioos + dhe debs sors C.Hw0O 75 to 117.5 liq. 46,774 9.1362 
Bubyrie wold saps oe ake Ses ae ee C41HsO2 80 to 165 liq. 51,103 9.010 
BromobenxvenO een ee.) is Aus Oreo cee CcHsBr —26 to —15 liq. 42,500 8.075 
p-Bromochlorobenzene.................... CeH.uBrCl 23 to 63 sol. 69,755 11.629 
Camphor........ Beer ea, Pitts Sa Mes Rae CH sO 0 to 180 sol. 53,559 8.799 
Carbon tetrachloride..............c0cccece CCk —70 to —50 sol. 34,608 8.05 
—19 to +20 liq. 33,914 8.004 
Chilorobensene: ere ts sate Oe ae oles be CeHsCl —385 to —15 liq. 42,250 8.500 
Cyclehexanese snccs fides ai. Soni wo decks CeHi2 —5 to +5 sol. 37,394 8.594 
Mrablorobeneane jes cigs qhives coe waroseecen CeHiCle 30 to 50 sol 72,218 12.480 
ichloroethane-tel o.com ee ware tous eae C2HuCle 0 to 30 liq. 31,706 7.909 
Dichloroethane-t2 5.1.7. hee a dona. 5 C2HiCle 0 to 30 liq. 35,598 8.126 
FAS aetipe Gnea Be Sect tn oe Mes ga BANE Th, SS CiHiuN 278 to 284 liq. 57,350 8.088 
Et Ghehlonine sco oe wn koe bee ces C2HsCl — 30 to +30 liq. 26,319 7.691 
Ethylene S23.) as Ato e ed nie sb C2H4 — 160 to —104 liq. 14,396 7.330 
Bthylene bromide :. so siioltatecns 3 8 seek cece 0 CsH4Bra 10 to 150 liq 38,082 7.792 
Hentane. sg sos ww alo vo ac enka. head ae 7Hi6 —63 to —40 liq 37,358 8.2585 
PIGEONS ia. le wa es CaO aeas sro, o CoHis —10 to +90 liq 31,679 7.724 
Podobenseneais.4.. 5 ao8s dass ee eases wae CcoHol —30 to +18 liq 43,000 7.500 
EGU E NG on chia livssecs 5 Ss cir teesle spa ige ace fous CHs —194 to —184 sol. 9,896.2 7.6509 
—174 to —163 liq 8,516.9 6.8626 
Methyl alcohol 2 seis 2.62 2 eee sw oa thie rn iene CH:0O —62 to —44 liq. 39,234 8.9547 
—10 to +80 liq. 38, 324 8.8017 
TNS oe Os 2 Pr a fo (ee eR oat 8.5 ee CH;Cl —47 to —10 liq. 21,988 7.481 
Methylcether deve a. 6. hsb inna tfiat Bede's ea C2HsO —70 to —20 liq. 23,025 7.720 
Methyl NOLO @ccits sc ciccane cet coke eran: CH3F — 102 to —76 liq. 17,053 7.445 
Methyl salioviater:...aeo.incesk ot eee ses CsHsO3 175 to 215 liq. 48,670 8.008 
Nepbthalemerics crc to feel oo.0 « Cheese cee CioHs 0 to 80 sol. 71,401 11.450 
120 to 200 hq. 47 , 362 1.927 
Ha INFORMING. aac ee oc se Mere Sc ee ole ee CsHeN202 150 to 260 liq. 63,881 8.8684 
TASINISEOAIIUNE, 5 (5x5 Scneroae oa ea eetleee ates CeHeN202 170 to 260 liq. 65 , 880 8.8188 
Po NPGTOAMERNG Ceaser Cre eacaeiey Giele tei CoHsN202 190 to 260 liq. 77,345 9.5595 
INIGPODERZEME «Wee ca = ere O Raitt s aakeela es aye CsHsNO2 112 to 209 liq. 48,955 8.192 
INibroMmethane vin. c.siccamtiss ce od tale ses CHsNO2z 47 to 100 liq. 36,914 8.033 
Oxahosneld os ce a Piet eerie ices a so ace C2H204 55 to 105 sol. 90,502.6 12.2229 
Wi Peneatiowes ~ Meee ck ie eles Ate Cae CsHi2 —20 to +50 liq. 27,691 7.558 
PhienGl io) gen eels = bo SEIS + Sle abate. CcHsO 116 to 180 liq. 49 644 8.587 
IPhthahe aahyaMmeaes . 4... ise cteasusses sare ers wore CsH4O3 160 to 285 liq. 54,920 8.022 
POP AHOen og aces testes SOME bun Gomeat ee eie se C3Hs — 136 to —40 hq. 19,037 G20 
Propionic acid 22acek!, <5 debs ftcc es Sates Bis cress C3H6Oz 20 to 140 liq. 46,150 8.715 
n-Propyt aleohol® (6x0 sce ease merince ks C3HsO — 45 to —10 liq. 47,274 9.5180 
Propyl bromd oo5o4c se ares oes ee «Mewes esr C3H7Br 0 to 30 liq. 32,430 7.821 
Rropy)cbloride s,s <2. eA es stscine aie ccielarnine C3H7Cl 0 to 50 liq. 28,894 7.593 
BROOM AE one AO Te RS CE Re OAS C3He —95 to — 48 liq. 19,693 7.4463 
DOULMOIING | fay Facet at kets ch ene CsHiN 180 to 240 liq. 49,720 7.969 
Tetrachloroethane-1, 1, 1, 2 C2H2Cls 105 to 145 liq. 36, 508 7.605 
Tetrachloroethane-1l, 1, 2, 2 ae C2oH2Cls 26 to 145 liq. 39,729 7.846 
od Wn LY Ach: Ret Re Ae ed C:Hs —92 to +16 liq. 39,198 8.330 

















VAPOR PRESSURE OF NITRIC ACID 





Vapor Pressure, mm. of Hg 





100% HNO: 90% of HNO: 





D-141 


VAPOR PRESSURE OF THE ELEMENTS 


Rudolf Loebel 
This table lists the temperature in degrees Celsius at which an element has a vapor pressure indicated by the 
headings of the columns. For pressures of one atmosphere and lower, the pressures are given in millimeters 
of mercury; for pressures above one atmosphere, the pressures are given in atmospheres. 


















































mm Hg atm. 
Element 
1 10 100 400 760 Py 5 10 20 40 

Aluminum Al 1540 1780 2080 2320 2467 2610 2850 3050 3270 3530 
Antimony Sb 960 1280 1570 1750 1960 2490 
Arsenic As 380 440, 510 580 610 
Barium Ba 860 1050 1300 1520 1640 1790 2030 2230 
Beryllium Be 1520 1860 2300 2770 2970 3240 3730 4110 4720 5610 
Bismuth Bi 1060 1280 1450 1560 1660 1850 2000 2180 
Boron B 2660 3030 3460 3810 4000 
Bromine Br — 60 —30 +9 39 59 78 110 
Cadmium Cd 393. 486 610 710 765 830 930 1030 1120 1240 
Calcium Ca 800 970 1200 1390 1490 1630 1850 2020 2290 
Cesium Cs 373 513 624 690 
Chlorine Cl. | —123 | —101 —71 —46 —34 —17 +9 30 55 97 
Chromium Cr 1610 1840 2140 2360 2480 2630 2850 3010 3180 
Cobalt Co 1910 2170 2500 2760 2870 3040 3270 
Copper Cu 1870 2190 2440 2600 2760 3010 3500 3460 3740 
Fluorine F —203 | —193 | —188 | —180.7| —169.1) —159.6 
Gallium Ga 1350 1570 1850 2060 2180 2320 2560 2730 
Germanium Ge 2080 2440 2710 2830 2970 3200 3430 
Gold Au 1880 2160 2520 2800 2940 3120 3490 3630 3890 
Indium In 1960 2080 2230 2440 2600 
Iridium Ir 2830 3170 3630 3960 4130 4310 4650 
Iron Fe 1780 2040 2370 2620 2750 2900 3150 3360 3570 
Iodine I 40 ae 115 160 185 216 265 
Lanthanum La 3230 3420 3620 3960 4270 
Lead Pb 970 1160 1420 1630 1740 1880 2140 2320 2620 
Lithium Li 750 890 1080 1240 1310 1420 1518 
Magnesium Meg 620 740 900 1040 1110 1190 1330 1430 1560 
Manganese Mn 1510 1810 2050 2100 2360 2580 2850 
Mercury Hg 260 330 356.9} 398 465 517 581 657 
Molybdenum Mo | 3300 3770 4200 4580 4830 5050 5340 5680 5980 
Neodymium Nd 2870 3100 3300 3680 3990 
Nickel Ni 1800 2090 2370 2620 2730 2880 3120 3300 3310 
Palladium Pd 1470 2290 2670 2950 3140 3270 3560 3840 
Phosphorus P 127 199 253 283 319 
Platinum eae 2600 2940 3360 3650 3830 4000 4310 4570 4860 
Polonium Po 472 587 i2 890 960 1060 1200 1340 
Potassium K 590 710 770 850 950 1110 1240 1420 
Rhodium Rh 2530 2850 3260 3590 3760 3930 4230 4440 
Rubidium Rb 390 527 640 700 
Selenium Se 429 547 640 685 750 850 920 1010 1120 
Silver Ag 1310 1540 1850 2060 2210 2360 2600 2850 3050 3300 
Sodium Na 440 546 700 830 890 980 1120 1230 1370 
Strontium Sr 740 900 1100 1280 1380 1480 1670 1850 2030 
Sulfur Ss 246 333 407 445 493 574 640 720 
Tellurium Te 520 633 792 900 962 1030 1160 1250 
Thallium Tl 1000 1210 1370 1470 1560 1750 1900 2050 2260 
Tin Sn 1610 1890 2270 2580 2750 2950 3270 3540 3890 
Titanium Abt 2180 2480 2860 3100 3260 3400 3650 3800 
Tungsten W 3980 4490 5160 5470 5940 6260 6670 7250 7670 
Uranium U 2450 2800 3270 3620 3800 4040 4420 
Vanadium V 2290 2570 2950 3220 3380 3540 3800 
eee Zn 590 730 840 907 970 1090 1180 1290 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS: 
CONVERSION TABLES 


A. V. WouF anp Morpren G. Brown 


The table columns are: 


A% = anhydrous compound weight percent, e.g., grams solute per 100 grams 
solution. 
H% = hydrated compound weight percent. 
D3) = specific gravity of solution at 20°C. 
C, = anhydrous solute concentration, grams/liter. 
M = molar concentration, gram-mols/liter. 
Cy = total water concentration, grams/liter. 
Co — Cy = water displaced by anhydrous solute, grams/liter. 
(n — no) X 104 = index of refraction increment above index of refraction of pure water X 
10; “refraction.” 
n = index of refraction at 20°C. relative to air for sodium yellow light. 
= freezing point depression, °C. 
= osmosity, molar concentration of NaCl with same freezing point or 
osmotic pressure as solution. 


Some related measures are: 


Density, kg/1 = .99823 x D2, = D? 

(C, + C,y)/1000 = Density, kg/1 

Molality, g-mol/(kg water), = 1000 Xk M/C, 

Osmolality = A/1.86 

Concentration relative to water, g/(kg water) = 1000 X C,/C.y 


Relative specific refractivity = contribution of unit weight of solute relative to unit 
weight of water to the imaginary concentration of water with same refractive index as 
solution, equivalent concentration of water = 3694.1788 K n — 300 X n? — 3394.1788. 
The refractive index for this equation is relative to a vacuum whereas the tabulated values 
are relative to air. 

The above equation for the equivalent concentration of water was found to provide 
better constancy of relative specific refractivity than the equation from the Lorentz and 
Lorenz relation, ECW = 4848.3431 — 14545.029/(n? + 2). 

References of data sources at end of each table are respectively for specific gravity, 
index of refraction and freezing point depression. Letters indicate: 


A, original data by A. V. Wolf. 

H, The Chemical Rubber Co. Handbook of Chemistry and Physics, 44th Edition 
(1961). 

C, International Critical Tables (1926-1930). 

W, B. Wagner’s Tabellen zum Eintauchrefraktometer, Private Publication (1928). 

L, Lange’s Handbook of Chemistry (1961). 

S, Scatchard et al., papers in J.A.C.S. 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 


1 ACETIC ACID, CH;COOH 
MOLECULAR WEIGHT = 60.05 

















RELATIVE SPECIFIC REFRACTIVITY = 1.068 
A % Gp M Cr (Co — Cw) (i — ne) A Ss 
by wt. 1 g/l g-mol/l g/l g/l x 104 n nC: g-mol/1 

.00 1.0000 0 .000 998.2 0 0 1.3330 .00 .000 
1.00 1.0015 10.0 166 989.7 8.5 7 1.3337 31 091 
2.00 1.0029 20.0 333 981.1 sag 15 1.3345 62 .181 
3.00 1.0044 30.1 501 972.5 25.7 22 1.3352 93 272 
4.00 1.0058 40.2 669 963.9 34.4 30 1.3359 1.25 364 
5.00 1.0072 50.3 837 955.2 43.0 37 1.3367 1.56 457 
6.00 1.0087 60.4 1.006 946.5 51.7 44 1.3374 1.88 551 
7.00 1.0101 70.6 1.175 937.8 60.5 52 1.3382 2.20 645 
8.00 1.0115 80.8 1.345 929.0 69.3 59 1.3389 2.54 740 
9.00 1.0130 91.0 1.516 920.2 78.1 66 1.3396 287 835 

10.00 1.0144 101.3 1.686 911.3 86.9 74 1.3403 3.21 .930 
11.00 1.0158 111.5 1.857 902.5 95.8 81 1.3411 3.55 1.025 
12.00 1.0172 121.8 2.029 893.5 104.7 88 1.3418 3.89 iLsiom 
13.00 1.0186 132.2 2,201 884.6 113.6 95 1.3425 4.24 1.224 
14.00 1.0200 142.5 2.374 875.6 122.6 102 1.3432 4.60 1.321 
15.00 1.0213 152.9 2.547 866.6 131.6 110 1.3439 4.96 1.418 
16.00 1.0227 163.3 2.720 857.5 140.7 117 1.3447 5.32 1.515 
17.00 1.0240 1785S 2.894 848.4 149.8 124 1.3454 5.69 1.611 
18.00 1.0254 184.2 3.068 839.3 158.9 131 1.3461 6.06 1.708 
19.00 1.0267 194.7 3.243 830.1 168.1 138 1.3468 6.43 1.804 
20.00 1.0280 205.2 3.418 820.9 iiee, 145 1.3475 6.81 1.899 
22.00 1.0306 226.3 3.769 802.4 195.8 158 1.3488 7.58 2.090 
24.00 1.0331 247.5 4,122 783.8 214.5 172 1.3502 Se2u 2.278 
26.00 1.0356 268.8 4.476 765.0 233.3 185 1.3515 9.17 2.465 
28.00 1.0379 290.1 4,831 * 746.0 252.2 198 1.3528 9.98 2.649 
30.00 1.0403 311.5 5.188 726.9 271.3 211 1.3541 10.81 2.831 
32.00 1.0425 333.0 5.546 707.7 290.6 224 1.3554 11.65 3.009 
34.00 1.0447 354.6 5.905 688.3 310.0 236 1.3566 12.50 3.183 
36.00 1.0468 376.2 6.264 668.8 329.5 249 1.3578 13.35 3.352 
38.00 1.0488 397.8 6.625 649.1 349.1 260 1.3590 14.20 3.516 
40.00 1.0507 419.6 6.987 629.3 368.9 272 1.3602 
42.00 1.0526 441.3 7.349 609.4 388.8 283 1.3613 
44.00 1.0544 463.1 7.712 589.4 408.8 294 1.3624 
46.00 1.0561 484.9 8.076 569.3 429.0 305 1.3635 
48.00 1.0577 506.8 8.440 549.0 449.2 316 1.3645 
50.00 1.0593 528.7 8.804 528.7 469.5 326 1.3656 
52.00 1.0608 550.6 9.169 508.3 490.0 336 1.3666 
54.00 1.0622 572.6 9.535 487.8 510.5 346 1.3676 
56.00 1.0636 594.6 9.901 467.2 531.1 355 1.3685 
58.00 1.0650 616.6 10.268 446.5 551.7 365 1.3695 
60.00 1.0663 638.6 10.635 425.8 572.5 374 1.3704 

HWC 

2 ACETONE, CH;COCH; 

MOLECULAR WEIGHT = 58.05 

RELATIVE SPECIFIC REFRACTIVITY = 1.350 
A % CG M Gr (Co — Cw) (nm — no) A Ss 
by wt. Ds; g/l g-mol/l g/l g/l x 104 n AG g-mol/1 

.00 1.0000 0 .000 998.2 0 0 1.3330 .00 .000 
50 -9993 5.0 086 992.5 5.7 4 1.3333 -16 046 
1.00 9985 10.0 .172 986.8 11.4 7 1.3337 132 093 
1.50 9978 14.9 1257 981.1 17.1 11 1.3340 48 .140 
2.00 9971 19.9 848 975.5 22.8 14 1.3344 64 .187 
2.50 .9964 24.9 428 969.8 28.4 18 1.3348 .81 235 
3.00 9957 29.8 514 964.1 34.1 21 1.3351 97 .283 
3.50 .9950 34.8 . 599 958.5 39.7 25 1.33855 1.138 .331 
4.00 9943 39.7 . 684 952.9 45.4 28 1.3358 1.30 .379 
4.50 9937 44.6 769 947.3 51.0 32 1.3362 1.46 427 
5.00 .9930 49.6 854 941.7 56.6 36 1.3366 1.62 475 
5.50 9923 54.5 9389 986.1 62.1 39 1.3369 1.79 .523 
6.00 9917 59.4 1.023 930.5 67.7 43 1337S: 1.95 671 
6.50 .9910 64.3 1.108 925.0 t.8 47 1.3377 2.12 .620 
7.00 9904 69.2 1.192 919.4 78.8 50 1.3380 2.29 . 667 
7.50 9897 74.1 1,276 913.9 84.4 54 1.3384 2.45 715 
8.00 9891 79.0 1.361 908.4 89.9 58 1.3388 2.62 .763 
8.50 9885 83.9 1.445 902.9 95.4 62 1.3392 2.79 811 
9.00 9879 88.8 1.529 897.4 100.9 65 1.3395 2.95 858 
9.50 9873 93.6 1.613 891.9 106.3 69 1.3399 3.12 .905 
10.00 . 9867 98.5 1.697 886.4 111.8 73 1.3403 3.29 952 

AAA 


CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 


3 AMMONIUM CHLORIDE, NH,Cl 


MOLECULAR WEIGHT = 53.50 
RELATIVE SPECIFIC REFRACTIVITY = 1.244 














A % : Cs M Dw (Co — Cw) (m — no) A 8 
by wt. De g/l g-mol/I g/l g/l « 104 n ae Ge g-mol/l 
.00 1.0000 0 000 998.2 0 0 1.3330 00 .000 
.50 1.0016 5.0 093 994.8 3.4 10 1.3340 32 .092 
1.00 1.0031 10.0 187 991.3 6.9 19 1.3349 64 . 185 
1.50 1.0046 15.0 281 987.8 10.4 29 1.3359 95 .278 
2.00 1.0063 20.1 376 984.4 13.8 39 1.3369 1.27 atl 
2.50 1.0078 25.2 470 980.9 17.3 49 1.3379 1.59 465 
3.00 1.0094 30.2 565 977.4 20.9 58 1.3388 1.91 559 
3.50 1.0109 35.3 660 973.8 24.4 68 1.3398 2.24 654 
4.00 1.0125 40.4 756 970.3 28.0 78 1.3408 2.57 . 749 
4.50 1.0140 45.5 851 966.7 31.6 87 1.3417 2.91 . 845 
5.00 1.0155 50.7 947 963.1 35.2 97 1.3427 3.25 941 
5.50 1.0170 55.8 1.044 959.4 38.8 106 1.3436 3.59 1.038 
6.00 1.0186 61.0 1.140 955.8 42.5 116 1.3446 3.94 1.135 
6.50 1.0201 66.2 1.237 952.1 46.2 126 1.3455 4.30 1.239 
7.00 1.0216 71.4 1.334 948.4 49.9 135 1.3465 4.66 1.338 
7.50 1.0231 76.6 1.432 944.7 53.6 145 1.3474 5.03 1.437 
8.00 1.0245 81.8 1.529 940.9 57.3 154 1.3484 5.40 1.536 
8.50 1.0260 87.1 1.627 937.2 61.1 163 1.3493 5.78 1.635 
9.00 1.0275 92.3 1.725 933.4 64.9 173 1.3503 6.16 1.734 
9.50 1.0290 97.6 1.824 929.6 68.7 182 1.3512 6.55 1.834 
10.00 1.0304 102.9 1.923 925.7 72.5 192 1.3522 6.94 1.933 
11.00 1.0333 wise 2.121 918.0 80.2 210 1.3540 
12.00 1.0362 124.1 2.320 910.3 88.0 229 1.3559 
13.00 1.0391 134.8 2.520 902.4 95.8 248 1.3578 
14.00 1.0419 145.6 2.722 894.5 103.8 266 1.3596 
15.00 1.0447 156.4 2.924 886.5 111.8 285 1.3615 
16.00 1.0475 167.3 3.127 878.4 119.8 303 1.3633 
17.00 1.0503 178.2 3.332 870.2 128.0 322 1.3652 
18.00 1.0531 189.2 3.537 862.0 136.2 340 1.3670 
19.00 1.0558 200.3 3.743 853.7 144.5 358 1.3688 
20.00 1.0586 214e3 3.950 845.4 152.9 376 1.3706 
22.00 1.0640 233.7 4.367 828.4 169.8 412 1.3742 
24.00 1.0693 256.2 4.788 811.2 187.0 448 1.3778 
HW (S+C) 
4 AMMONIUM HYDROXIDE, NH.OH 
MOLECULAR WEIGHT = 35.05 
RELATIVE SPECIFIC REFRACTIVITY = 1.283 
NH.OH NH; Cs M Cw (Co — Cw) (mn — no) A SS) 
% % BD? g/l g-mol/] g/l g/l x 104 n ZC. g-mol/1 
.00 .00 1.0000 5@ .000 998.2 0 0 1.3330 .00 .000 
1.00 .49 .9979 10.0 . 284 986.2 12.1 2 1.3332 Rivg .166 
2.00 .97 .9957 19.9 .567 974.1 24.1 5 1.3335 1.15 .334 
3.00 1.46 . 9936 29.8 849 962.1 36.1 7 1.3337 83 .506 
4.00 1.94 -9915 39.6 1.130 950.2 48.1 9 1.3339 2.32 .678 
5.00 2.43 9894 49.4 1.409 938.3 59.9 12 1.3342 3.23 937 
6.00 2.92 . 9874 59.1 1.687 926.5 leds 14 1.3344 3.78 1.076 
7.00 3.40 . 9853 68.9 1.964 914.7 83.5 17 1.3346 4.26 1.228 
8.00 3.89 - 9833 78.5 2.240 903.3 95.2 19 1.3349 4.81 1.379 
9.00 4.37 .9813 88.2 2.515 891.4 106.8 21 1.3351 5.40 1.536 
10.00 4.86 9793 97.8 2.789 879.8 118.4 24 1.3354 6.02 1.698 
11.00 5.34 9773 107.3 3.062 868.3 130.0 27 1.3356 6.67 1.864 
12.00 5.83 9754 116.8 3n300 856.8 141.4 29 1.3359 7.36 2.035 
13.00 6.32 9734 126.3 3.604 845.4 152.9 32 1.3362 8.08 2.211 
14.00 6.80 9715 135.8 3.874 834.0 164.2 34 1.3364 8.85 2.391 
15.00 7.29 . 9696 145.2 4.142 822.7 175.5 37 1.3367 9.66 2.576 
16.00 Ut hil .9677 154.6 4.410 811.4 186.8 39 1.3369 10.51 2.765 
17.00 8.26 . 9658 163.9 4.676 800.2 198.0 42 1.3372 11.41 2.957 
18.00 8.75 . 9639 W322 4.942 789.0 209.2 45 1.3375 12.36 3.154 
19.00 9.23 .9621 182.5 5.206 777.9 220.3 47 13377 13.36 3.354 
Bett ee ee ee eee ee eee ee 


CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 
4 AMMONIUM HYDROXIDE, NH,OH 














NH.OH NH; Se M Cm (Co — Cw) (n — no) A 
% % iD ys g/l g-mol/l g/l g/l x 104 n °C 
20.00 9.72 .9603 191.7 5.470 766.9 231.4 50 1.3380 14.41 
22.00 10.69 9567 210.1 5.994 744.9 253.4 56 1.3386 16.71 
24.00 11.66 9531 228.3 6.515 723.1 275.2 61 1.3391 19.27 
26.00 12.63 9496 246.5 7.031 701.4 296.8 67 1.3397 22.13 
28.00 13.60 9461 264.4 7.545 680.0 318.2 72 1.3402 25.33 
30.00 14.58 9427 282.3 8.055 658.7 339.5 78 1.3408 28.91 
32.00 15.55 9393 300.1 8.561 637.6 360.6 84 1.3414 32.92 
34.00 16.52 9360 SI Taai 9.064 616.7 381.5 90 1.3420 37.43 
36.00 17.49 9328 335.2 9.563 595.9 402.3 95 1.3425 42.50 
38.00 18.46 9295 352.6 10.060 575.3 423.0 101 1.3431 48.22 
40.00 19.44 9263 369.9 10.553 554.8 443.4 107 1.3437 54.69 
42.00 20.41 9232 387.0 11.043 534.5 463.7 113 1.3443 62.02 
44.00 21.38 9200 404.1 11.529 514.3 483.9 119 1.3449 70.35 
46.00 22.35 9170 421.1 12.013 494.3 504.0 125 1.3455 79.85 
48.00 23.32 9139 437.9 12.493 474.4 523.8 131 1.3461 90.72 
50.00 24.29 9109 454.6 12.971 454.6 543.6 137 1.3467 
52.00 25.27 9079 471.3 13.445 435.0 563.2 143 1.3473 
54.00 26.24 9049 487.8 13.917 415.5 582.7 149 1.3479 
56.00 27.21 9019 504.2 14.385 396.2 602.1 154 1.3484 
58.00 28.18 8990 520.5 14.850 376.9 621.3 160 1.3490 
60.00 29.15 8961 536.7 15.313 357.8 640.4 166 1.3496 
HWC 
5 AMMONIUM SULFATE, (NH,).SO, 
MOLECULAR WEIGHT = 132.15 
RELATIVE SPECIFIC REFRACTIVITY = .885 
A % Cs M Cw (Co — Cw) (nm — no) A 8 
by wt. De g/l g-mol/l g/l g/l x 104 n ae g-mol/1 
.00 1.0000 .0 .000 998.2 0 0 1.3330 .00 .000 
.50 1.0030 5.0 038 996 .2 2.0 8 1.3338 .17 048 
1.00 1.0059 10.0 076 994.1 4.1 17 1.3346 33 094 
1.50 1.0089 15.1 114 992.0 6.2 25 1.3355 .48 .139 
2.00 1.0119 20.2 .153 989.9 8.3 33 1.3363 .63 .183 
2.50 1.0149 25.3 .192 987.7 10.5 41 1.3371 .78 226 
3.00 1.0178 30.5 231 985.5 1227 49 1.3379 92 269 
3.50 1.0208 35.7 .270 983.3 14.9 58 1.3388 1.07 312 
4.00 1.0238 40.9 .309 981.1 ie 66 1.3396 121 353 
4.50 1.0267 46.1 349 978.8 19.4 74 1.3404 1.35 395 
5.00 1.0297 51.4 .389 976.5 21.7 82 1.3412 1.49 436 
5.50 1.0327 56.7 429 974.1 24.1 90 1.3420 1.63 477 
6.00 1.0356 62.0 469 971.8 26.5 98 1.3428 rarer 517 
6.50 1.0386 67.4 510 969.4 28.9 107 1.3436 1.91 558 
7.00 1.0416 72.8 551 966 .9 31.3 115 1.3445 2.05 598 
7.50 1.0445 78.2 592 964.5 33.8 123 1.3453 2.19 .638 
8.00 1.0475 83.6 633 962.0 36.3 131 1.3461 2.32 679 
8.50 1.0504 89.1 674 959.4 38.8 139 1.3469 2.46 719 
9.00 1.0534 94.6 716 956.9 41.4 147 1.3477 2.61 759 
9.50 1.0563 100.2 758 954.3 44.0 155 1.3485 2.75 . 800 
10.00 1.0593 105.7 . 800 951.7 46.6 163 1.3493 2.89 841 
11.00 1.0651 117.0 885 946.3 51.9 178 1.3508 3.18 922 
12.00 1.0710 128.3 971 940.8 57.4 194 1.3524 3.47 1.005 
13.00 1.0769 139.7 1.058 935.2 63.0 210 1.3540 SoG 1.087 
14.00 1.0827 151.3 1.145 929.5 68.8 225 1.3555 4.07 1.176 
15.00 1.0885 163.0 1.233 923.6 74.6 241 1.3571 
16.00 1.0943 174.8 1628 917.6 80.6 256 1.3586 
17.00 1.1001 186.7 1.413 911.5 86.8 271 1.3601 
18.00 1.1059 198.7 1.504 905.2 93.0 286 1.3616 
19.00 1.1116 210.8 1.596 898.8 99.4 301 1.3631 
20.00 1.1174 223.1 1.688 892.3 105.9 316 1.3646 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 


6 BARIUM CHLORIDE, BaCl,-2H,O 


MOLECULAR WEIGHT = 208.27 FORMULA WEIGHT, HYDRATE = 244.31 
RELATIVE SPECIFIC REFRACTIVITY = .555 











A % H % . Cs M Cw (Co — Cw) (m — no) A Ss 
by wt by wt. Dio g/l g-mol/l g/l g/l x 104 n RC g-mol/1 
.00 .00 1.0000 0 .000 998.2 0 0 1.3330 .00 .000 
.50 .59 1.0044 5.0 .024 997.6 6 1 1.3337 .12 .033 
1.00 1 Us Ag 1.0088 10.1 048 996.9 L.3 15 1.3345 .23 . 066 
1.50 1-76 1.0132 15.2 073 996.3 2.0 23 1.3352 35 .100 
2.00 2.35 A OLTT. 20.3 .098 995.6 2.6 30 1.3360 46 .184 
2.50 2.93 1.0222 25.5 .122 994.9 3.3 38 1.3368 .58 .167 
3.00 3.52 1.0267 30.7 .148 994.2 4.1 45 1.3375 .69 .201 
3.50 4.11 1.0313 36.0 .173 993.5 4.8 53 1.3383 .81 .235 
4.00 4.69 1.0359 41.4 .199 992.7 5.5 61 1.3391 .93 .270 
4.50 5.28 1.0405 46.7 .224 992.0 6.3 68 1.3398 1.05 . 306 
5.00 5.87 1.0452 52.2 .250 991.2 7.0 76 1.3406 1.18 3843 
5.50 6.45 1.0499 57.6 277 990.4 Mas 84 1.3414 1.30 .381 
6.00 7.04 1.0547 63.2 .303 989.6 8.6 92 1.3422 1.43 -419 
6.50 7.62 1.0594 68.7 .330 988.8 9.4 100 1.3430 1. BY 458 
7.00 8.21 1.0643 74.4 857 988.0 10.2 108 1.3438 1.70 497 
7.50 8.80 1.0691 80.0 .384 987.2 11.0 116 1.3446 1.84 .538 
8.00 9.38 1.0740 85.8 .412 986.4 LMS 124 1.3454 1.98 .579 
8.50 9.97 1.0790 91.6 440 985.5 12.7 132 1.3462 2.12 .621 
9.00 10.56 1.0839 97.4 .468 984.7 13.6 140 1.3470 2.27 .663 
9.50 11.14 1.0890 103.3 .496 983.8 14.5 148 1.3478 2.42 . 706 
10.00 73 1.0940 109.2 524 982.9 15.3 157 1.3487 2.57 .750 
11.00 12.90 1.1043 121.3 . 582 981.1 Ue 173 1.3503 2.89 . 841 
12.00 14.08 1.1148 133.5 641 979.3 19.0 190 1.3520 3.22 .934 
13.00 15.25 1.1254 146.0 .701 977.4 20.9 208 1.3538 3.56 1.030 
14.00 16.42 1.1362 158.8 762 975.4 22.8 225 1.3555 3.92 1.130 
15.00 17.60 1.1472 171.8 825 973.4 24.8 243 1.3573 4.30 1.239 
16.00 18.77 1.1584 185.0 . 888 971.4 26.9 261 1.3591 4.69 1.346 
17.00 19.94 1.1698 198.5 .953 969.2 29.0 279 1.3609 5.10 1.456 
18.00 21.11 1.1814 212.3 1.019 967.1 3.2 297 1.3627 5.53 1.570 
19.00 22.29 1.1932 226.3 1.087 964.8 33.4 316 1.3646 
20.00 23.46 1.2052 240.6 125s 962.5 35.7 335 1.3665 
22.00 25.81 1.2299 270.1 1.297 957.6 40.6 373 1.3703 
24.00 28.15 1.2553 300.7 1.444 952.4 45.9 412 1.3742 
26.00 30.50 1.2816 332.6 1.597 946.7 51.6 452 1.3782 
Bowic 
7 CALCIUM CHLORIDE, CaCl,:2H,O 
MOLECULAR WEIGHT = 110.99 FORMULA WEIGHT, HYDRATE = 147.03 
RELATIVE SPECIFIC REFRACTIVITY = .865 
A % H% Cs M Cw (Co — Cw) (n — no) A Ss 
by wt by wt Die g/l g-mol/1 g/l g/l X 104 n OG g-mol/1 
.00 .00 1.0000 .0 .000 998.2 <0 0 1.3330 .00 . 000 
.50 .66 1.0041 5.0 045 997.3 9 12 1.3342 .22 .063 
1.00 1.32 1.0083 10.1 .091 996.4 1.8 24 1.3354 .44 .127 
1.50 1.99 1.0124 15.2 .137 995.5 af 36 1.3366 . 66 .192 
2.00 2.65 1.0166 20.3 .183 994.5 3.7 48 1.3378 .88 257 
2.50 3.31 1.0208 25.5 . 230 993.5 4.7 60 1.3390 1.10 .320 
3.00 3.97 1.0250 30.7 sory: 992.5 5.8 72 1.3402 1.33 387 
3.50 4.64 1.0292 36.0 .324 991.4 6.8 84 1.3414 1.57 .458 
4.00 5.30 1.0334 41.3 872 990.3 7.9 96 1.3426 1.82 .531 
4.50 5.96 1.0376 46.6 .420 989.2 9.0 108 1.3438 2.08 .608 
5.00 6.62 1.0419 52.0 . 469 988.1 10.2 120 1.3450 2.36 .688 
5.50 7.29 1.0462 57.4 .518 986.9 1 133 1.3463 2.64 .770 
6.00 7.95 1.0505 62.9 .567 985.7 12.5 145 1.3475 2.94 . 856 
6.50 8.61 1.0548 68.4 617 984.5 13.8 157 1.3487 3.26 944 
7.00 9.27 1.0591 74.0 . 667 983.2 15.0 170 1.3499 3.58 1.035 
7.50 9.94 1.0634 79.6 Pi Wg 981.9 16.3 182 1.3512 3.93 1.130 
8.00 10.60 1.0678 85.3 . 768 980.6 17.6 194 1.3524 4.28 1.234 
8.50 11.26 1.0722 91.0 . 820 979.3 18.9 207 1.3537 4.65 1.335 
9.00 11.92 1.0766 96.7 . 871 977.9 20.3 219 1.3549 5.04 1.439 
9.50 12.58 1.0810 102.5 .924 976.6 21.7 232 1.3562 5.44 1.546 
10.00 13.25 1.0854 108.4 .976 975.2 23.1 245 1.3575 5.85 1.655 
11.00 14.57 1.0944 120.2 1.083 972.3 25.9 270 1.3600 6.73 1.880 
12.00 15.90 1.1034 132.2 1.191 969.3 28.9 296 1.3626 7.69 2.115 
13.00 17.22 1.1126 144.4 1.301 966.2 32.0 322 1.3652 8.71 2.359 
14.00 18.55 1.1218 156.8 1.412 963.0 35.2 348 1.3678 9.81 2.611 





CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 
7 CALCIUM CHLORIDE, CaCl,-2H,0 














A % H % Cs M Cw (Co — Cw) (n —No) A Ss 
by wt. by wt. 1D g/l g-mol/1 g/l g/l x 104 n 2G g-mol/1 
15.00 19.87 1.1311 169.4 1.526 959.8 38.5 374 1.3704 11.00 2.871 
16.00 21.20 1.1406 182.2 1.641 956.4 41.8 401 1.3731 12.28 3.137 
17.00 22.52 1.1502 195.2 1.759 953.0 45.3 428 1.3758 13.64 3.409 
18.00 23.84 1.1599 208.4 1.878 949.4 48.8 456 1.3786 15.11 3.685 
19.00 25.17 1.1697 221.8 1.999 945.8 52.5 483 1.3813 

20.00 26.49 1.1796 235.5 PA OP, 942.0 56.2 511 1.3841 

22.00 29.14 1.1997 263.5 2.374 934.1 64.1 

24.00 31.79 1.2202 292.3 2.634 925.7 72.5 

HWC 

7.1 CESIUM CHLORIDE, CsCl 

MOLECULAR WEIGHT = 168.37 

RELATIVE SPECIFIC REFRACTIVITY = .465 

A % Cs M Cy (Co — Cw) (mn =no) A s 
by wt. ibe g/l g-mol/I g/l g/l Xx 108 n TG: g-mol/1 

.00 1.0000 0 000 998.2 0 0 1.3330 .00 000 

1.00 1.0076 10.1 060 995.8 2.5 8 1.3338 .20 057 
2.00 1.0153 20.3 120 993.3 5.0 15 1.3345 .40 114 
3.00 1.0232 30.6 182 990.7 7.5 23 1.3353 59 172 
4.00 1.0311 41.2 245 988.2 10.1 31 1.3361 .80 231 
5.00 1.0392 51.9 308 985.5 Oy 39 1.3369 1.00 .292 
6.00 1.0475 62.7 373 982.9 15.3 48 1.3378 1.21 .353 
7.00 1.0558 73.8 438 980.2 18.0 56 1.3386 1.42 414 
8.00 1.0643 85.0 505 977.5 20.8 65 1.3395 1.63 477 
9.00 1.0730 96.4 573 974.7 23.5 73 1.3403 1.85 .541 
10.00 1.0818 108.0 641 971.9 26.4 82 1.3412 2.07 605 
11.00 1.0907 119.8 711 969.0 29.3 91 1.3421 2.29 .669 
12.00 1.0997 131.7 782 966.1 See 100 1.3430 2.52 .735 
13.00 1.1089 143.9 855 963.1 35.2 110 1.3439 2.75 .801 
14.00 1.1183 156.3 928 960.0 38.2 119 1.3449 2.99 . 867 
15.00 1.1278 168.9 1.003 956.9 41.3 128 1.3458 Ghee: .934 
16.00 1.1375 181.7 1.079 953.8 44.5 138 1.3468 3.46 1.002 
17.00 1.1473 194.7 1.156 950.6 47.7 148 1.3478 3.71 1.070 
18.00 1.1573 207.9 1.235 947.3 51.0 158 1.3488 3.96 1.139 
19.00 1.1674 221.4 1.315 943.9 54.3 168 1.3498 4.21 1.215 
20.00 1.1777 235.1 1.396 940.5 57.7 178 1.3508 4.47 1.286 
22.00 1.1989 263.3 1.564 933.5 64.8 199 1.3529 

24.00 1.2207 292.4 1.737 926.1 el 220 1.3550 

26.00 1.2433 322.7 1.916 918.4 79.8 242 1.3572 

28.00 1.2666 354.0 2.103 910.4 87.9 265 1.3595 

30.00 1.2908 386.6 2.206 902.0 96.3 288 1.3618 

32.00 1.3158 420.3 2.496 893.1 105.1 312 1.3642 

34.00 1.3417 455.4 2.705 883.9 114.3 337 1.3666 

36.00 1.3685 491.8 2.921 874.3 124.0 362 1.3692 

38.00 1.3963 529.6 3.146 864.2 134.1 388 1.3718 

40.00 1.4251 569.0 3.380 853.5 144.7 414 1.3744 

42.00 1.4550 610.0 3.623 842.4 155.8 442 1.3772 

44.00 1.4861 652.7 3.877 830.8 167.5 470 1.3800 

46.00 1.5185 697.3 4.141 818.5 179.7 500 1.3829 

48.00 1.5522 743.7 4.417 805.7 192.5 530 1.3860 

50.00 1.5874 792.3 4.706 792.3 206.0 562 1.3891 

52.00 1.6241 843.0 5.007 778.2 220.0 595 1.3924 

54.00 1.6625 896.2 5.323 763.4 234.8 629 1.3959 

56.00 1.7029 951.9 5.654 747.9 250.3 665 1.3995 

58.00 1.7453 1010.5 6.001 7817 266.5 703 1.4033 

60.00 1.7900 1072.1 6.367 714.7 283.5 744 1.4074 

62.00 1.8373 1137.1 6.754 696.9 301.3 787 1.4117 

64.00 1.8875 1205.9 7.162 678.3 319.9 833 1.4163 

ee ee eee eee 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 


8 CITRIC ACID, (COOH)CH,C(OH)(COOH)CH,COOH-1H,0 


MOLECULAR WEIGHT = 192.12 FORMULA WEIGHT, HYDRATE = 210.14 


RELATIVE SPECIFIC REFRACTIVITY = .956 
= eS ee eee ae Oe a ee eee ee eee eee eee 











A % H % : Cs M Cw (Co — Cw) (m — no) A 8 
by wt. by wt. 1D: g/l g-mol/] g/l g/l x 104 n Oe) g-mol/l 
00 .00 1.0000 0 000 998.2 0 0 1.3330 .00 000 
-50 155 1.0020 5.0 026 995.2 3.0 6 1.3336 06 016 
1.00 1.09 1.0040 10.0 052 992.2 6.0 13 1.3343 at 033 
1.50 1.64 1.0061 15.1 078 989.2 9.0 19 1.3349 a7 049 
2.00 2.19 1.0081 20.1 105 986.2 12.0 25 1.3355 PR: 066 
2.50 2.73 1.0102 25.2 131 983.2 15.0 32 1.3362 .29 083 
3.00 3.28 1.0123 30.3 158 980.2 18.1 38 1.3368 135 101 
3.50 3.83 1.0144 35.4 184 977.1 21.1 45 1.3375 141 118 
4.00 4.38 1.0165 40.6 211 974.1 24.2 51 1.3381 AT 136 
4.50 4.92 1.0186 45.8 238 971.0 27.2 58 1.3388 153 154 
5.00 5.47 1.0207 50.9 265 968.0 30.3 64 1.3394 59 172 
5.50 6.02 1.0228 56.2 292 964.9 33.4 71 1.3401 165 190 
6.00 6.56 1.0250 61.4 320 961.8 36.5 77 1.3407 72 208 
6.50 Zeit 1.0271 66.6 347 958.7 39.6 84 1.3414 78 227 
7.00 7.66 1.0293 71.9 374 955.6 42.7 91 1.3421 84 245 
7.50 8.20 1.0315 77.2 402 952.4 45.8 97 1.3427 91 264 
8.00 8.75 1.0336 82.5 430 949.3 49.0 104 1.3434 97 283 
8.50 9.30 1.0358 87.9 457 946.1 52.1 111 1.3441 1.04 302 
9.00 9.84 1.0380 93.3 485 943.0 55.3 117 1.3447 1.10 321 
9.50 10.39 1.0403 98.6 513 939.8 58.5 124 1.3454 eile 341 
10.00 10.94 1.0425 104.1 542 936.6 61.7 131 1.3461 1,28 360 
11.00 12.03 1.0469 115.0 598 930.1 68.1 144 1.3474 
12.00 13.13 1.0514 125.9 656 923.6 74.6 158 1.3488 
13.00 14.22 1.0559 137.0 713 917.0 81.2 172 1.3502 
14.00 15.31 1.0605 148.2 771 910.4 87.8 185 1.3515 
15.00 16.41 1.0651 159.5 .830 903.7 94.5 199 1.3529 
16.00 17.50 1.0697 170.8 889 896.9 101.3 213 1.3543 
17.00 18.59 1.0743 182.3 949 890.1 108.1 226 1.3556 
18.00 19.69 1.0790 193.9 1.009 883.2 115.1 240 1.3570 
19.00 20.78 1.0836 205.5 1.070 876.2 122.0 254 1.3584 
20.00 21.88 1.0883 2173 1.131 869.1 129.1 268 1.3598 
22.00 24.06 1.0978 241.1 1.255 854.8 143.5 296 1.3625 
24.00 26 25 1.1074 265.3 1.381 840.1 158.1 323 1.3653 
26.00 28.44 1.1171 289.9 1.509 825.2 173.1 351 1.3681 
28.00 30.63 1.1269 315.0 1.639 809.9 188.3 379 1.3709 
30.00 32.81 1.1368 340.4 1.772 794.4 203.9 407 1.3737 
HWA 
9 COBALT CHLORIDE, CoCl,-6H,O 
MOLECULAR WEIGHT = 129.85 FORMULA WEIGHT, HYDRATE = 237.95 
RELATIVE SPECIFIC REFRACTIVITY = .757 
INGE H% Gs M Ce (Ont—x Cw) A Ss 
by wt. by wt. Ds, g/l g-mol/1 g/l g/l x 104 n KC} g-mol/l 
.00 .00 1.0000 0 .000 998.2 0 0 1.3330 .00 000 
50 92 1.0045 5.0 039 997.7 ‘5 11 1.3341 .19 055 
1.00 1.83 1.0090 10.1 078 997 .2 iba 23 1.3352 38 110 
1.50 2.75 1.0136 15.2 ality 996.6 1.6 34 1.3364 58 167 
2.00 3.66 1.0182 20.3 (157 996.0 2.2 45 1.3375 el 224 
2.50 4.58 1.0228 25.5 197 995.5 2.8 57 1.3387 .97 .283 
3.00 5.50 1.0274 30.8 237 994.8 3.4 69 1.3398 1.18 1345 
3.50 6.41 1.0321 36.1 278 994.2 4.0 80 1.3410 1.40 409 
4.00 7.33 1.0368 41.4 319 993.6 4.7 92 1.3422 1.63 476 
4.50 8.25 1.0415 46.8 360 992.9 5.3 104 1.3434 1.86 544 
5.00 9.16 1.0463 52.2 402 992.2 6.0 116 1.3445 2.10 615 
5.50 10.08 1.0511 57.7 444 991.6 6.7 127 1.3457 2.36 688 
6.00 10.99 1.0560 63.2 487 990.8 7.4 139 1.3469 2.62 763 
6.50 11.91 1.0608 68.8 530 990.1 8.1 152 1.3481 2.89 . 840 
7.00 12.83 1.0657 74.5 574 989.4 8.9 164 1.3494 3.17 920 
7.50 13.74 1.0707 80.2 617 988.6 9.6 176 1.3506 3.46 1.001 
8.00 14.66 1.0756 85.9 662 987.8 10.4 188 1.3518 3.76 1.085 
8.50 15.58 1.0807 91.7 706 987 .0 11.2 
9.00 16.49 1.0857 97.5 751 986.2 12.0 
9.50 17.41 1.0908 103.4 797 985.4 12.8 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 


9 COBALT CHLORIDE, CoCl,-6H,O0 























A % H % Cs M Cw (Co — Cw) (a no) A 8 
by wt by wt Dy g/l g-mol/1 g/l g/l x 104 n XO g-mol/l 
10.00 18.32 1.0959 109.4 . 842 984.6 13.7 
11.00 20.16 1.1063 121.5 .935 982.8 15.4 
12.00 21.99 1.1168 133.8 1.030 981.0 17.2 
13.00 23.82 1.1275 146.3 1.127 979.2 19.1 
14.00 25.65 1.1383 159.1 1.225 977.2 21.0 
15.00 27.49 1.1493 172.1 1.325 975.2 23.0 
16.00 29.32 1.1605 185.4 1.427 973.1 25.1 
17.00 31.15 1.1719 198.9 1.532 971.0 27.2 
18.00 32.98 1.1835 212.7 1.638 968.8 29.5 
19.00 34.82 1.1953 226.7 1.746 966.5 31.7 
20.00 36.65 1.2073 241.0 1.856 964.2 34.1 

HAC 

10 CUPRIC SULFATE, CuS0O,-5H,O 

MOLECULAR WEIGHT = 159.61 FORMULA WEIGHT, HYDRATE = 249.69 
RELATIVE SPECIFIC REFRACTIVITY = .511 

A % isl % Cs M Cw (Co = Cw) (n — Do) A Ss 
by wt by wt mi g/l g-mol/l g/l g/l x< 104 n cy @ g-mol/1 

.00 .00 1.0000 .0 .000 998.2 .0 0 1.3330 .00 .000 
.50 .78 1.0051 5.0 .031 998.3 —.1 9 1.3339 .07 .020 

1.00 1.56 1.0103 LOC .063 998.5 —.2 18 1.3348 14 .039 

1.50 2.35 1.0155 15.2 .095 998.5 —.3 28 1.3358 .20 -057 

2.00 3.13 1.0208 20.4 .128 998.6 —.4 37 1.3367 .26 .075 

2.50 3.91 1.0261 25.6 .160 998.7 —.4 46 1.3376 -32 .092 

3.00 4.69 1.0314 30.9 .194 998.7 —.4 56 1.3386 37 -108 

3.50 5.48 1.0367 36.2 227 998.7 —.4 65 1.3395 .43 .124 

4.00 6.26 1.0421 41.6 .261 998.7 —.4 75 1.3405 .49 .140 

4.50 7.04 1.0475 47.1 .295 998.6 —.4 84 1.3414 54 .156 

5.00 7.82 1.0529 52.6 .3829 998.5 —.3 94 1.3424 -59 .172 

5.50 8.60 1.0584 58.1 .364 998.4 —.2 103 1.3433 .65 .188 

6.00 9.39 1.0639 63.7 .3899 998.3 —.1 113 1.3443 .70 . 204 

6.50 10.17 1.0694 69.4 .435 998.1 ah 122 1.3452 .76 220 

7.00 10.95 1.0750 orl A471 997.9 3 132 1.3462 .81 .237 

7.50 lil vee} 1.0805 80.9 .507 997.7 16 142 1.3472 87 .254 

8.00 12.52 1.0862 86.7 .543 997.5 Ay 151 1.3481 .93 271 

8.50 13.30 1.0918 92.6 . 580 997 .2 LO 161 1.3491 .99 . 289 

9.00 14.08 1.0975 98.6 .618 996.9 1.3 171 1.3501 1.05 307 

9.50 14.86 1.1032 104.6 .655 996.6 1.6 181 1.3510 beh .325 
10.00 15.64 1.1090 110.7 694 996.3 1.9 190 1.3520 1.18 344 
11.00 17.21 1.1206 123.0 siti 995.6 Rit 210 1.3540 1.31 . 382 
12.00 18.77 1.1324 135.6 . 850 994.7 $.5 230 1.3560 1.45 .423 
13.00 20.34 1.1444 148.5 .930 993.8 4.4 251 1.3581 1.60 .466 
14.00 21.90 1.1566 161.6 1.013 992.9 5.4 271 1.3601 1.75 .513 
15.00 23.47 1.1690 175.0 1.097 991.9 6.3 293 1.3623 
16.00 25.03 1.1817 188.7 1.182 990.9 7.4 314 1.3644 
17.00 26.59 1.1947 202.7 1.270 989.8 8.4 337 1.3667 
18.00 28.16 1.2080 217.1 1.360 988.8 9.4 360 1.3690 
HWC 
11 CREATININE, CH;NC(:NH)NHCOCH, 

MOLECULAR WEIGHT = 113.12 
RELATIVE SPECIFIC REFRACTIVITY = 1.302 

A % a) Cs M Cw (Co — Cw) (n — no) A Ss) 

by wt. Doo &/) g-mol/1 g/l g/l xX 104 n WG g-mol/l 
.00 1.0000 .0 .000 998.2 0 0 1.3330 .00 -000 
.50 1.0012 5.0 044 994.5 3.8 9 1.3339 .07 .021 

1.00 1.0025 10.0 .088 990.7 ie) 19 1.3349 ~k5 .042 

1.50 1.0038 15.0 .133 986.9 11.3 29 1.3358 .22 .064 

2.00 1.0050 20.1 ae leaf 983.2 15.1 38 1.3368 -30 087 

2.50 1.0063 25.1 .222 979.4 18.8 48 1.3378 388 -110 

3.00 1.0076 30.2 . 267 975.6 22.6 58 1.3387 46 -133 

3.50 1.0089 35.2 .312 971.9 26.4 67 1.3397 

4.00 1.0102 40.3 357 968.1 30.2 77 1.3407 

4.50 Sel O15 45.4 .402 964.3 34.0 87 1.3417 

ee eee eee 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 


11 CREATININE, CH;NC(:NH)NHCOCH, 
_————— | 




















A % a Cs M Cw (Co — Cw) (m — no) A 8 
by wt Dao g/l g-mol/l g/l g/l x 104 n °C g-mol/1 
5.00 1.0128 50.6 447 960.5 37.8 97 1.3427 
5.50 1.0142 55.7 .492 956.7 41.6 107 1.3437 
6.00 1.0155 60.8 5388 952.9 45.3 117 1.3447 
6.50 1.0169 66.0 583 949.1 49.1 127 1.3457 
7.00 1.0183 w1.2 .629 945.3 52.9 137 1.3467 
7.50 1.0197 76.3 .675 941.6 56.7 148 1.3477 
8.00 1.0212 81.6 21 937.8 60.4 158 1.3488 
AAA 
12 DEXTRAN, (C.H,0;)x 
RELATIVE SPECIFIC REFRACTIVITY = 1.040 
A % T Cs M Cw (Co — Cw) (n = Do) A Ss 
by wt. Doo g/l g-mol/l g/l g/l x 104 n aC g-mol /] 
-00 1.0000 .0 .000 998.2 0 0 1.3330 .00 .000 
.50 1.0020 5.0 .000 995.2 320 8 1.3337 
1.00 1.0040 10.0 .000 992.2 6.0 15 1.3345 
1.50 1.0060 15.1 .000 989.2 9.1 23 1.3353 
2.00 1.0080 20.1 . 000 986.1 ila 30 1.3360 
2.50 1.0100 25.2 .000 983.1 15.2 38 1.3368 
3.00 1.0121 30.3 .000 980.0 18.2 46 1.3376 
3.50 1.0141 35.4 .000 976.9 21.3 54 1.3384 
4.00 1.0162 40.6 .001 973.8 24.4 61 1.3391 
4.50 1.0182 45.7 .001 970.7 27.5 69 1.3399 
5.00 1.0203 50.9 .001 967.6 30.7 77 1.3407 
5.50 1.0224 56.1 .001 964.4 33.8 85 1.3415 
6.00 1.0244 61.4 .001 961.3 37.0 93 1.3423 
oe 1.0265 66.6 .001 958.1 40.1 101 1.3431 
.00 1.0286 71.9 .001 954.9 43.3 109 1.3439 
7.50 1.0307 T1.2 .001 951.7 46.5 117 1.3447 
8.00 1.0328 82.5 .001 948.5 49.7 125 1.3455 
8.50 1.0350 87.8 .001 945.3 52.9 133 1.3463 
9.00 1.0371 93.2 .001 942.1 56.1 141 1.3471 
9.50 1.0392 98.6 .001 938.9 59.4 149 1.3479 
10.00 1.0414 104.0 .001 935.6 62.6 157 1.3487 
11.00 1.0457 114.8 .002 929.1 69.2 174 1.3504 
12.00 1.0501 125.8 .002 922.5 75.8 190 1.3520 
Note: The molar concentration, M corresponds to an average molecular weight of 72,000. 
(Snyder, et al, J. Res. N.B.S. 53:131) (ibid) — 
13 ETHANOL, CH;CH,.OH 
MOLECULAR WEIGHT = 46.07 
RELATIVE SPECIFIC REFRACTIVITY = 1.361 
A% Cs M Cw (Co — Cw) (mn — no) A s 
by wt Die g/l g-mol/] g/l g/l x 104 n AG} g-mol/1 
.00 1.0000 .0 .000 998.2 .0 0 1.3330 .00 .000 
1.00 9980 10.0 .216 986.3 11.9 6 1.3335 -40 S116 
2.00 9962 19.9 .432 974.6 23.0 12 1.3342 .81 .236 
3.00 9945 29.8 . 646 962.9 35.3 18 1.3348 1.23 .3858 
4.00 9928 39.6 . 860 951.4 46.8 25 1.3354 1.65 .484 
5.00 9912 49.5 1.074 940.0 58.3 31 1.3361 2.09 .611 
6.00 9896 59.3 1.287 928.6 69.6 38 1.3368 2.54 741 
7.00 9881 69.0 1.499 917.3 80.9 45 1.3375 3.00 . 872 
8.00 9866 78.8 1.710 906.1 92.2 52 1.3382 3.47 1.004 
9.00 9851 88.5 1.921 894.9 103.4 59 1.3389 3.97 1.142 
10.00 9837 98.2 Qe 13st 883.8 114.5 66 1.3396 4.48 1.288 
11.00 9823 107.9 2.341 872.7 125-5 73 1.3403 5.00 1.431 
12.00 9809 ibs Pe ftss Aolaanl 861.7 136.5 81 1.3411 5.55 1.576 
13.00 9796 127-1 2.759 850.7 147.5 88 1.3418 6.12 1.724 
14.00 9782 136.7 2.967 839.8 158.5 96 1.3425 6.72 1.876 
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13 ETHANOL, CH;CH,OH 


CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 

















A% Cs M Cw (Co — Cw) (nm — no) A Ss 
by wt D} g/l g-mol/1 g/l g/l x 104 n ONG, g-mol/l 
15.00 .9769 146.3 3.175 828.9 169.4 103 1.3433 7.34 2.031 
16.00 9755 155.8 3.382 818.0 180.2 110 1.3440 7.99 2.189 
17.00 9742 165.3 3.589 807.2 191.1 118 1.3448 8.68 2.351 
18.00 9729 174.8 3.794 796.4 201.9 125 1.3455 9.40 2.517 
19.00 .9716 184.3 4.000 785.6 27 132 1.3462 10.15 2.686 
20.00 .9702 193.7 4,204 774.8 223.4 140 1.3469 10.94 2.857 
22.00 9675 212.5 4.612 753.3 244.9 154 1.3484 12.63 3.208 
24.00 9647 231.1 5.017 731.9 266.4 168 1.3497 14.46 3.565 
26.00 9618 249.6 5.418 710.4 287.8 181 1.3511 16.41 3.919 
28.00 9587 268.0 5.817 689.1 309.2 194 1.3523 18.45 4.263 
30.00 9556 286.2 6.211 667.7 330.5 206 1.3535 20.50 
32.00 9522 304.2 6.602 646.4 351.9 217 1.3547 22.42 
34.00 9487 322.0 6.989 625.0 373.2 227 1.3557 
36.00 9450 339.6 7.372 603.7 394.5 237 1.3567 
38.00 9412 357.0 7.749 582.5 415.8 245 1.3575 
40.00 .9371 374.2 8,122 561.3 437.0 253 1.3583 
42.00 -9329 391.1 8.489 540.1 458.1 260 1.3590 
44.00 9285 407.8 8.852 519.0 479.2 266 1.3596 
46.00 9240 424.3 9.209 498.1 500.2 271 1.3601 
48.00 9193 440.5 9.562 477.2 521.0 276 1.3606 
50.00 9147 456.5 9.909 456.5 541.7 280 1.3610 
52.00 “9100 472.4 10.253 436.0 562.2 284 1.3614 
54.00 9055 488.1 10.595 415.8 582.4 288 1.3618 
56.00 9011 503.7 10.934 395.8 602.4 293 1.3623 
58.00 8972 519.4 11.275 376.1 622.1 299 1.3629 
60.00 .8937 535.3 11.619 356.8 641.4 307 1.3637 
HWC 
14 ETHYLENE GLYCOL, CH,OHCH.OH 
MOLECULAR WEIGHT = 62.07 
RELATIVE SPECIFIC REFRACTIVITY = 1.149 
A % C; M Ge (Go —=1G=)= Gone) A 
by wt 1 g/l g-mol/l g/l g/l xX 104 n ba &: g-mol/1 
.00 1.0000 0 .000 998.2 0 0 1.3330 .00 .000 
“50 1.0006 5.0 -080 993.8 4.4 5 1.3335 16 042 
1.00 1.0012 10.0 “161 989.5 8.8 9 1.3339 .30 085 
1.50 1.0018 15.0 242 985.1 13.2 14 1.3344 145 .130 
2.00 1.0025 20.0 322 980.7 17.6 19 1.3349 .60 1175 
2.50 1.0031 25.0 .403 976.3 22.0 23 1.3353 .76 .220 
3.00 1.0037 30.1 484 971.9 26.4 28 1.3358 .92 . 267 
3.50 1.0043 35.1 565 967.4 30.8 33 1.3363 1.08 314 
4.00 1.0049 40.1 646 963.0 35.2 37 1.3367 1.24 362 
4.50 1.0056 45.2 728 958.6 39.6 42 1.3372 1.41 411 
5.00 1.0062 50.2 809 954.2 44.1 47 1.3377 1.57 .460 
5.50 1.0068 55.3 891 949.7 48.5 52 1.3381 1.75 -510 
6.00 1.0074 60.3 972 945.3 52.9 56 1.3386 1.92 561 
6.50 1.0081 65.4 1.054 940.9 57.4 61 1.3391 2.10 612 
7.00 1.0087 70.5 1.136 936.4 61.8 66 1.3396 2.27 664 
7.50 1.0093 75.6 1.217 932.0 66.3 71 1.3400 2.46 717 
8.00 1.0100 80.7 1.299 927.5 70.7 75 1.3405 2.64 769 
8.50 1.0106 85.7 1.381 923.1 75.2 80 1.3410 2.83 823 
9.00 1.0112 90.8 1.464 918.6 79.6 85 1.3415 3.02 877 
9.50 1.0119 96.0 1.546 914.1 84.1 90 1.3420 S21 932 
10.00 1.0125 101.1 1.628 909.6 88.6 95 1.3424 3.41 .987 
AAA 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 
15 FERRIC CHLORIDE, FeCl;-6H,O 


MOLECULAR WEIGHT = 162.22 FORMULA WEIGHT, HYDRATE = 270.32 
RELATIVE SPECIFIC REFRACTIVITY = .947 

















A % H % Cs M Cw (Co = Cw) (n oe No) A iS) 
by wt by wt Ds g/l g-mol/l g/l g/l « 104 n © g-mol/1 
.00 .00 1.0000 0 .000 998.2 0 0 1.3330 .00 .000 
50 .83 1.0043 5.0 031 997.5 uf 14 1.3344 .19 056 
1.00 1.67 1.0086 10.1 062 996.8 1.5 28 1.3358 38 ‘110 
1.50 2.50 1.0129 15.2 093 995.9 2.3 42 1.3372 57 166 
2.00 3.33 1.0171 20.3 (125 995.0 3.2 55 1.3385 81 235 
2.50 4.17 1.0214 25.5 .157 994.1 4.2 69 1.3399 .96 .280 
3.00 5.00 1.0256 30.7 189 993.0 5.2 83 1.3413 1.13 .329 
3.50 5.83 1.0298 36.0 222 992.0 6.2 96 1.3426 1.30 .381 
4.00 6.67 1.0340 41.3 255 990.9 “ee 110 1.3440 1.49 436 
4.50 7.50 1.0383 46.6 288 989.8 8.4 124 1.3453 1.69 494 
5.00 8.33 1.0425 52.0 321 988.7 9.6 137 1.3467 1.90 556 
5.50 9.17 1.0468 57.5 354 987.5 10.7 151 1.3481 Dele 621 
6.00 10.00 1.0511 63.0 388 986.3 11.9 165 1.3495 2.36 690 
6.50 10.83 1.0555 68.5 422 985.1 1381 179 1.3509 2.61 761 
7.00 11.66 1.0599 74.1 1457 984.0 14.3 193 1.3523 2.88 837 
7.50 12.50 1.0643 79.7 .491 982.8 15.5 208 1.3538 3.16 915 
8.00 13.33 1.0688 85.4 526 981.6 16.7 222 1.3552 3.45 997 
8.50 14.16 1.0733 91.1 561 980.3 17.9 237 1.3567 3.76 1.083 
9.00 15.00 1.0779 96.8 597 979.1 19.1 252 1.3581 4.08 1.178 
9.50 15.83 1.0825 102.7 633 977.9 20.3 266 1.3596 4.42 1.272 
10.00 16.66 1.0871 108.5 669 976.6 21.6 281 1.3611 4.77 1.368 
11.00 18.33 1.0964 120.4 742 974.1 24.1 312 1.3642 5.53 1.571 
12.00 20.00 1.1059 132.5 .817 971.4 26.8 342 1.3672 6.36 1.787 
13.00 21.66 1.1153 144.7 892 968.6 29.6 373 1.3703 TPA 2.014 
14.00 23.33 1.1246 157.2 969 965.4 32.8 403 1.3733 8.26 2.253 
15.00 25.00 1.1343 169.8 1.047 962.5 35.8 434 1.3764 9.33 2.502 
16.00 26.66 1.1441 182.7 1.126 959.3 38.9 
17.00 28.33 1.1539 195.8 1.207 956.1 42.2 
18.00 29.99 1.1638 209.1 1.289 952.6 45.6 
19.00 31.66 1.1738 222.6 1.372 949.1 49.2 
20.00 33.33 1.1838 236.3 1.457 945.4 52.9 
22.00 36.66 1.2043 264.5 1.630 937.7 60.5 
24.00 39.99 1.2254 293 .6 1.810 929.7 68.6 
26 .00 43 33 1.2473 323.7 1.996 921.4 76.9 
28.00 46.66 1.2699 354.9 2.188 912.7 85.5 
30.00 49.99 1.2934 387.3 2.388 903.8 94.5 
32.00 53.32 1.3176 420.9 2.595 894.4 103.8 
34.00 56.66 1.3426 455.7 2.809 884.5 B07 
36.00 59.99 1.3681 491.7 3.031 874.1 124.2 
38.00 63.32 1.3941 528.8 3.260 862.8 135.4 
40.00 66.66 1.4200 567.0 3.495 850.5 147.7 
HWC 
16 FORMIC ACID, HCOOH 
MOLECULAR WEIGHT = 46.03 
RELATIVE SPECIFIC REFRACTIVITY = .909 
A % Oh M Cy (Cae? Oh) ea ne—ene) A Ss 
by wt. De g/l g-mol/1 g/l g/l x 104 n °C g-mol/1 
.00 1.0000 0 .000 998.2 0 0 1.3330 .00 .000 
1.00 1.0027 10.0 217 990.9 poe 6 1.3336 +39 .113 
2.00 1.0054 20.1 436 983.6 14.7 12 1.3342 .81 1237 
3.00 1.0081 30.2 656 976.1 Ph, il 18 1.3348 1.24 362 
4.00 1.0107 40.4 877 968.6 29.6 24 1.3354 1.67 487 
5.00 1.0134 50.6 1.099 961.0 Bie 30 1.3360 2.10 613 
6.00 1.0160 60.9 1.322 953.3 44.9 35 1.3365 2.53 .738 
7.00 1.0186 71.2 1.546 945.6 52.6 41 1.3371 2.97 862 
8.00 1.0211 81.5 ee 937.8 60.4 47 13770 3.41 .986 
9.00 1.0237 92.0 1.998 929.9 68.3 52 1.3382 3.85 1.110 
10.00 1.0263 102.4 2.226 922.0 76.2 58 1.3388 4.30 1.240 
11.00 1.0288 113.0 2.454 914.0 84.2 63 1.3393 4.75 1.363 
12.00 1.0313 123.5 2.684 905.9 92.3 68 1.3398 5.21 1.486 
13.00 1.0338 134.2 2.915 897.8 100.4 74 1.3404 5.67 1.607 
14.00 1.0363 144.8 3.146 889.6 108.6 79 1.3409 6.13 1.727 
15.00 1.0388 155.5 3.379 881.4 116.8 84 1.3414 6.60 1.846 
16.00 1.0412 166.3 3.613 873.1 125.1 89 1.3419 7.07 1.964 
17.00 1.0437 igri il 3.848 864.7 133.5 94 1.3424 7.54 2.081 
18.00 1.0461 188.0 4.084 856.3 141.9 99 1.3429 8.02 2.197 
19.00 1.0486 198.9 4.321 847.8 150.4 104 1.3434 8.51 2.312 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 
16 FORMIC ACID, HCOOH 

















A % Cs M Cw (Co — Cw) nim Do) A 8 
by wt. Doo g/l g-mol/l g/l g/l x 104 n eC g-mol/I 
20.00 1.0510 209.8 4.558 839.3 158.9 109 1.3439 9.00 2.425 
22.00 1.0558 231.9 5.037 822.1 176.2 119 1.3449 9.99 2.650 
24.00 1.0606 254.1 5.520 804.6 193.6 128 1.3458 11.00 2.871 
26.00 1.0653 276.5 6.007 787.0 211.3 138 1.3468 12.03 3.088 
28.00 1.0701 299.1 6.498 769.1 229.1 147 1.3477 13.09 3.302 
30.00 1.0748 321.9 6.993 751.0 247.2 156 1.3486 14.18 3.512 
32.00 1.0795 344.8 7,492 732.8 265.5 166 1.3495 15.30 3.720 
34.00 1.0842 368.0 7.995 714.3 283.9 175 1.3505 16.45 3.925 
36.00 1.0889 391.3 8.501 695.7 302.5 184 1.3514 17.64 4.129 
38.00 1.0936 414.8 9.013 676.9 321.4 193 1.3523 18.88 4.332 
40.00 1.0983 438.6 9.528 657.8 340.4 202 1.3532 20.17 
42.00 1.1030 462.5 10.047 638.6 359.6 211 1.3541 21.52 
44.00 1.1078 486.5 10.570 619.2 379.0 220 1.3549 22.94 
46.00 1.1125 510.8 11.098 599.7 398.6 229 1.3558 24.45 
48.00 1.1172 535.3 11.630 579.9 418.3 237 1.3567 26.05 
50.00 1.1219 560.0 12.165 560.0 438.3 246 1.3576 PHT b 
52.00 1.1267 584.8 12.705 539.8 458.4 255 1.3585 29.61 
54.00 1.1314 609.9 13.250 519.5 478.7 264 1.3594 31.59 
56.00 1.1361 635.1 13.798 499.0 499.2 273 1.3603 33.72 
58.00 1.1409 660.5 14.350 478.3 519.9 282 1.3611 36.00 
60.00 1.1456 686.1 14.906 457.4 540.8 290 1.3620 38.40 
HWC 
17 D-FRUCTOSE (LEVULOSE), CsH1:0, 
MOLECULAR WEIGHT = 180.16 
RELATIVE SPECIFIC REFRACTIVITY =1.020 
A % Cs M Cw (Co — Cw) (m — no) 4 
by wt. De g/l g-mol/] g/l g/l x 104 n iC g-mol/1 
.00 1.0000 .0 .000 998.2 .0 0 1.3330 .00 .000 
1.00 1.0039 10.0 056 992.1 61 14 1.3344 .10 .030 
2.00 1.0079 20.1 .112 986.0 12.3 29 1.3358 .21 061 
3.00 1.0118 30.3 .168 979.8 18.5 43 1.3373 .32 .093 
4.00 1.0158 40.6 .225 973.5 24.8 57 1.3387 .43 .126 
5.00 1.0199 50.9 . 283 967 .2 31.1 72 1.3402 .55 .159 
6.00 1,0239 61.3 .340 960.8 37.5 87 1.3417 .67 .194 
7.00 1.0280 G8 .3899 954.3 43.9 102 1.3431 .79 .229 
8.00 1.0321 82.4 457 947.8 50.4 116 1.3446 91 . 266 
9.00 1.0362 93.1 517 941.3 56.9 131 1.3461 1.04 .304 
10.00 1.0404 103.9 .576 934.7 63.5 147 1.3477 pee .342 
11.00 1.0446 114.7 .637 928.0 70.2 162 1.3492 1.31 .381 
12.00 1.0488 125.6 . 697 921.3 76.9 177 1.3507 1.44 -422 
13.00 1.0530 136.7 .758 914.5 83.7 193 1.3523 1.59 .463 
14.00 1.0573 147.8 . 820 907.7 90.6 208 1.3538 1.73 . 506 
15.00 1.0616 159.0 . 882 900.8 97.5 224 1.3554 1.88 .550 
16.00 1.0659 170.2 945 893.8 104.5 240 1.3570 
17.00 1.0703 181.6 1.008 886.8 111.5 256 1.3586 
18.00 1.0747 193.1 1.072 879.7 118.6 272 1.3602 
19.00 1.0791 204.7 1.136 872.5 125.7 288 1.3618 
20.00 1.0835 216.3 1.201 865.3 133.0 304 1.3634 
22.00 1.0925 239.9 1.332 850.6 147.6 337 1.3667 
24.00 1.1016 263.9 1.465 835.7 162.5 370 1.3700 
26.00 1.1108 288.3 1.600 820.5 1 A A 404 1.3734 
28.00 1.1202 313.1 1.738 805.1 193.1 439 1.3768 
30.00 1.1296 338.3 1.878 789.3 208.9 473 1.3803 
32.00 1.1392 363.9 2.020 773.3 224.9 509 1.3839 
34.00 1.1490 390.0 2.165 757.0 241.3 545 1.3875 
36.00 1.1588 416.4 2.312 740.3 257.9 581 1.3911 
38.00 1.1688 443.4 2.461 723.4 274.8 618 1.3948 
40.00 1.1790 470.8 2.613 706.1 292.1 656 1.3985 
42.00 1.1892 498.6 2.767 688.5 309.7 694 1.4023 
44.00 1.1996 526.9 2.925 670.6 827.6 732 1.4062 
46.00 1.2102 555.7 3.084 652.3 345.9 reat 1.4101 
48.00 1.2208 585.0 3.247 633.7 364.5 811 1.4141 
50.00 1.2316 614.7 3.412 614.7 383.5 851 1.4181 
52.00 1.2426 645.0 3.580 595.4 402.9 892 1.4222 
54.00 1.2536 675.8 3.751 575.7 422.6 934 1.4264 
56.00 1.2649 707.1 3,925 555.6 442.7 976 1.4306 
58.00 1.2762 738.9 4.101 535.1 463.2 1018 1.4348 
60.00 1.2877 it kine 4.281 514.2 484.1 1061 1.4391 





(Jackson and Mathews, J. Res. N.B.S. 8:403) (ibid) C 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 


18 D-GLUCOSE (DEXTROSE), C;H1:05-1H,0 


MOLECULAR WEIGHT = 180.16 FORMULA WEIGHT, HYDRATE = 198.17 
RELATIVE SPECIFIC REFRACTIVITY = 1.027 

















A % Hi% Gr M Cr (Co — Cw) (mn — no) A 8 
by wt. by wt. Des g/l g-mol/l g/l g/l x 104 n °C g-mol/l 
.00 .00 1.0000 0 .000 998.2 0 0 1.3330 .00 .000 
-50 55 1.0019 5.0 .028 995.1 Bul 7 1.3337 05 015 
1.00 1.10 1.0038 10.0 056 992.0 6.2 14 1.3344 :10 -030 
1.50 1.65 1.0057 15.1 084 988.9 9.4 21 1.3351 16 045 
2.00 2.20 1.0076 20.1 112 985.7 12.5 28 1.3358 pil 061 
2.50 2.75 1.0096 25.2 .140 982.6 15.6 35 1.3365 ON .077 
3.00 3.30 1.0115 30.3 -168 979.4 18.8 42 1.3372 “Be: .093 
3.50 3.85 1.0134 35.4 -197 976.2 22.0 50 1.3380 38 .109 
4.00 4.40 1.0154 40.5 (225 973.1 25.2 57 1.3387 43 126 
4.50 4.95 1.0173 45.7 254 969.8 28.4 64 1.3394 49 142 
5.00 5.50 1.0193 50.9 282 966.6 31.6 71 1.3401 55 .159 
5.50 6.05 1.0213 56.1 “311 963.4 34.8 79 1.3409 61 176 
6.00 6.60 1.0233 61.3 -340 960.2 38.1 86 1.3416 67 194 
6.50 7.15 1.0252 66.5 369 956.9 41.3 93 1.3423 73 212 
7.00 7.70 1.0272 71.8 398 953.6 44.6 101 1.3431 .79 229 
7.50 8.25 1.0292 Ufoll 428 950.4 47.9 108 1.3438 85 248 
8.00 8.80 1.0313 82.4 457 947.1 51.1 116 1.3445 “91 266 
8.50 9.35 1.0333 87.7 487 943.8 54.5 123 1.3453 -98 285 
9.00 9.90 1.0353 93.0 .516 940.5 57.8 131 1.3460 1.04 304 
9.50 10.45 1.0373 98.4 546 937.1 61.1 138 1.3468 ila 323 
10.00 11.00 1.0394 103.8 .576 933.8 64.4 146 1.3476 iL see 342 
AAC 
19 GLYCEROL, CH,OHCHOHCH,OH 
MOLECULAR WEIGHT = 92.09 
RELATIVE SPECIFIC REFRACTIVITY = 1.100 
A % Cs M Cr (Cop=1 Ce) (ne) A Ss 
by wt. De g/l g-mol/1 g/l g/l X 104 n AG; g-mol/1 
.00 1.0000 0 .000 998.2 .0 0 1.3330 .00 .000 
1.00 1.0024 10.0 -109 990.6 that 12 1.3341 20 058 
2.00 1.0047 20.1 218 982.9 15.4 23 1.3353 41 :119 
3.00 1.0071 30.2 327 975.2 23.1 35 1.3365 63 .182 
4.00 1.0095 40.3 438 967 .4 30.9 46 1.3376 .85 248 
5.00 1.0119 50.5 548 959.6 38.7 58 1.3388 1.08 315 
6.00 1.0143 60.7 660 951.7 46.5 70 1.3400 1.31 384 
7.00 1.0167 71.0 ae 943.8 54.4 82 1.3412 1.56 .455 
8.00 1.0191 81.4 (884 935.9 62.3 94 1.3424 1.81 528 
9.00 1.0215 91.8 .997 927.9 70.3 106 1.3436 2.06 -603 
10.00 1.0240 102.2 1.110 919.9 78.3 118 1.3448 2533 .679 
11.00 1.0264 112.7 1.224 911.9 86.3 130 1.3460 2.60 .757 
12.00 1.0289 123.2 1.338 903.8 94.4 142 1.3472 2.88 837 
13.00 1.0313 133.8 1.453 895.7 102.6 155 1.3485 Bile .919 
14.00 1.0338 144.5 1.569 887.5 110.7 167 1.3497 3.47 1.003 
15.00 1.0363 155.2 1.685 879.3 118.9 179 1.3509 3.77 1.088 
16.00 1.0388 165.9 1.802 871.0 127.2 192 1.3522 4.09 1.182 
17.00 1.0413 176.7 1.919 862.8 135.5 204 1.3534 4.42 1.272 
18.00 1.0438 187.6 2.037 854.4 143.8 217 1.3547 4.75 1.364 
19.00 1.0463 198.5 2.155 846.0 152.2 230 1.3560 5.10 1.457 
20.00 1.0489 209.4 2.274 837.6 160.6 242 1.3572 5.46 1.552 
22.00 1.0540 231.5 2.513 820.6 177.6 268 1.3598 6.21 1.747 
24.00 1.0591 253.7 2.755 803 .5 194.8 294 1.3624 7.01 1.949 
26.00 1.0642 276.2 2.999 786.1 212.1 320 1.3650 7.86 2.157 
28.00 1.0694 298.9 3.246 768.6 229.6 346 1.3676 8.76 2.371 
30.00 1.0747 321.8 3.495 750.9 247.3 373 1.3703 9.72 2.591 
32.00 1.0799 345.0 3.746 733.0 265.2 400 1.3730 10.75 2.816 
34.00 1.0852 368.3 4.000 715.0 283 .3 427 1.3757 11.83 3.048 
36.00 1.0905 391.9 4.256 696.7 301.5 454 1.3784 12.99 3.28 
38.00 1.0959 415.7 4.514 678.2 320.0 482 1.3812 14.21 3.517 
40.00 1.1012 439.7 4.775 659.6 338.7 510 1.3840 15.50 3.757 
42.00 1.1066 464.0 5.038 640.7 357.5 538 1.3868 
44.00 1.1120 488.4 5.304 621.6 376.6 566 1.3896 
46.00 1.1175 513.1 5.572 602.4 395.9 595 1.3924 
48.00 1.1229 538.1 5.843 582.9 415.3 623 1.3953 
50.00 1.1284 563.2 6.116 563.2 435.0 652 1.3982 
52.00 1.1339 588.6 6.391 543.3 454.9 681 1.4011 
54.00 1.1394 614.2 6.669 523.2 475.1 711 1.4040 
56.00 1.1448 640.0 6.949 502.8 495.4 740 1.4070 
58.00 1.1503 666.0 7.232 482.3 516.0 770 1.4099 
60.00 1.1558 692.2 7.517 461.5 536.7 799 1.4129 


H (Hoyt, J. Eng. Chem. 26:329) C 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 


20 HYDROCHLORIC ACID, HCl 
MOLECULAR WEIGHT = 36.47 


RELATIVE SPECIFIC REFRACTIVITY = 1.168 











A% Ch M Cw (Co — Cw) (mn — no) A s 
by wt. idee g/l g-mol/1 g/l g/l x 104 n ete} g-mol/1 
.00 1.0000 .0 .000 998.2 0) 0 1.3330 .00 .000 
.50 1.0025 5.0 . 137 995.8 2.5 12 1.3342 .50 .144 
1.00 1.0050 10.0 .275 993.2 5.0 23 1.3353 .98 . 287 
1.50 1.0075 15.1 414 990.6 7.6 34 1.3364 1.50 .438 
2.00 1.0099 20.2 653 988.0 10.3 46 1.3376 2.04 .596 
2.50 1.0124 25.3 .693 985.3 12.9 57 1.3387 2.61 . 762 
3.00 1.0148 30.4 . 833 982.7 15.6 69 1.3399 3.22 . 933 
3.50 1.0173 35.5 975 980.0 18.3 80 1.3410 3.85 1.110 
4.00 1.0198 40.7 1.116 977.2 21.0 92 1.3421 4.52 1.301 
4.50 1.0222 45.9 1.259 974.5 23.7 103 1.3433 §.23 1.490 
5.00 1.0247 51.1 1.402 971.7 26.5 115 1.3445 5.96 1.683 
5.50 1.0272 56.4 1.546 969.0 29.3 126 1.3456 6.74 1.880 
6.00 1.0296 61.7 1.691 966.1 32.1 138 1.3468 7.54 2.081 
6.50 1.0321 67.0 1.836 963.3 34.9 149 1.3479 8.39 2.284 
7.00 1.0346 72.3 1.982 960.5 37.8 161 1.3491 9.28 2.490 
7.50 1.0370 77.6 2.129 957.6 40.7 173 1.3502 10.20 2.698 
8.00 1.0395 83.0 2.276 954.7 43.6 184 1.3514 WAT 2.907 
8.50 1.0420 88.4 2.424 951.7 46.5 196 1.3526 12.18 3.118 
9.00 1.0445 93.8 2.573 948.8 49.5 208 1.3537 13.23 3.329 
9.50 1.0469 99.3 2.722 945.8 52.4 219 1.3549 14.33 3.540 
10.00 1.0488 104.7 2.871 942.3 55.9 229 1.3559 15.47 3.752 
11.00 1.0540 115.7 3.173 936.4 61.8 253 1.3583 17.90 4.173 
12.00 1.0592 126.9 3.479 930.4 67.8 278 1.3607 20.53 
13.00 1.0643 138.1 3.787 924.3 73.9 302 1.3632 23.38 
14.00 1.0695 749.5 4.098 918.1 80.1 
15.00 1.0746 160.9 4.412 911.8 86.4 
16.00 1.0798 172.5 4.729 905.4 92.8 
17.00 1.0849 184.1 5.048 898.9 99.3 
18.00 1.0901 195.9 §.371 892.3 106.0 
19.00 1.0952 207.7 5.696 885.5 112.7 
20.00 1.1003 219.7 6.023 878.7 119.6 
22.00 1.1105 243.9 6.687 864.7 133.6 
24.00 1.1207 268.5 7.362 850.2 148.0 
26.00 1.1308 293.5 8.048 835.3 162.9 
28.00 1.1409 318.9 8.744 820.0 178.2 
30.00 1.1510 344.7 9.451 804.3 194.0 
32.00 1.1610 370.9 10.169 788.1 210.1 
34.00 1.1710 397.4 10.898 771.5 226.7 
36.00 1.1809 424.4 11.636 754.4 243.8 
38.00 1.1908 451.7 12.385 737.0 261.3 
40.00 1.2006 479.4 13.145 719.1 279.2 
HWC 
21 INULIN, (CsH10;) x 
RELATIVE SPECIFIC REFRACTIVITY = 1.039 
A % Cs M Cw (Co — Cw) (m — no) A 8 
by wt 1D g/l g-mol/1 g/l g/l x 104 n a @ g-mol/] 
.00 1.0000 .0 .000 998.2 0 0 1.3330 .00 .000 
.50 1.0019 5.0 001 995.1 3.1 7 1.3337 .00 .000 
1.00 1.0038 10.0 .002 992.0 6.2 14 1.3344 .00 001 
1.50 1.0057 15.1 .003 988.9 9.4 21 1.3351 01 .002 
2.00 1.0076 20.1 004 985.7 12.5 29 1.3358 .O1 .002 
2.50 1.0095 25.2 .005 982.6 15.7 36 1.3366 .O1 .003 
3.00 1.0115 30.3 . 006 979.4 18.8 43 1.3373 .02 004 
3.50 1.0134 35.4 .007 976.2 22.0 50 1.3380 02 .005 
4.00 1.0154 40.5 .008 973.0 25.2 58 1.3388 .02 .006 
4.50 1.0173 45.7 .009 969.8 28.4 65 1.3395 .02 . 006 
5.00 1.0193 50.9 .010 966.6 31.6 72 1.3402 .03 .007 
5.50 1.0213 56.1 O11 963.4 34.9 80 1.3410 .03 .008 
6.00 1.0232 61.3 .012 960.1 38.1 87 1.3417 .03 .009 
6.50 1.0252 66.5 013 956.9 41.3 95 1.3425 .04 .010 
7.00 1.0272 71.8 014 953.6 44.6 102 1.3432 04 .012 
7.50 1.0292 Vouk 015 950.4 47.9 110 1.3440 .05 .013 
8.00 1.0312 82.4 016 947.1 51.2 Livy 1.3447 .05 .014 
8.50 1.0333 87.7 017 943.8 54.5 125 1.3455 .05 015 
9.00 1.0353 93.0 018 940.5 57.8 133 1.3463 . 06 016 
9.50 1.0373 98.4 .019 937.1 Guin 140 1.3470 .06 .018 
10.00 1.0394 103.8 .020 933.8 64.4 148 1.3478 .07 .019 





Notes: Supersaturated solutions. The molar concentrations correspond to an average molecular weight of 5200. 


AVATA 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 


22 LACTOSE, C,.H.:0;;1H,O0 


MOLECULAR WEIGHT = 342.30 FORMULA WEIGHT, HYDRATE = 360.31 
RELATIVE SPECIFIC REFRACTIVITY = 1.036 

















A % H % an Cs M Cw (Co == Cw) (n = No) A Ss 
by wt. by wt D5 g/l g-mol/1 g/l g/l x 104 n al @) g-mol/I] 
.00 .00 1.0000 .0 .000 998.2 0 0 1.3330 .00 .000 
.50 .53 1.0020 5.0 015 995.2 3.0 7 1.3337 .03 .007 
1.00 1.05 1.0040 10.0 .029 992.2 6.1 15 1.3345 .05 015 
1.50 1.58 1.0060 15.2 .044 989.1 9.1 22 1.38352 .08 023 
2.00 2.11 1.0080 20.1 .059 986.1 12.2 30 1.3360 el Eat .031 
2.50 2.63 1.0100 26.2 074 983.0 15.3 38 1.3367 .14 .040 
3.00 3.16 1.0120 30.3 .089 979.9 18.3 45 1.3375 aly 048 
3.50 3.68 1.0140 35.4 .103 976.8 21.5 53 1.3383 .20 057 
4.00 4.21 1.0160 40.6 .119 973.7 24.6 60 1.3390 .23 .065 
4.50 4.74 1.0181 45.7 .134 970.5 27.7 68 1.3398 . 26 074 
5.00 5.26 1.0201 50.9 .149 967.4 30.9 76 1.3406 .29 .083 
5.50 5.79 1.0221 56.1 .164 964.2 34.0 83 1.3413 .o2 .093 
6.00 6.32 1.0242 61.3 .179 961.0 37.2 91 1.3421 .35 .102 
6.50 6.84 1.0262 66.6 .195 957.8 40.4 99 1.3429 .39 112 
7.00 (heey 1.0283 71.9 .210 954.6 43.6 107 1.3437 -42 121 
7.50 7.89 1.0304 i ee § .225 951.4 46.8 114 1.3444 -45 .131 
8.00 8.42 1.0324 82.4 .241 948.2 50.1 122 1.3452 -49 .142 
8.50 8.95 1.0345 87.8 . 256 944.9 53.3 130 1.3460 
9.00 9.47 1.0366 93.1 202 941.7 56.6 138 1.3468 
9.50 10.00 1.0387 98.5 . 288 938.4 59.9 146 1.3476 
10.00 10.53 1.0408 103.9 . 304 935.1 63.1 154 1.3484 
11.00 11.58 1.0451 114.8 .335 928.5 69.8 170 1.3500 
12.00 12.63 1.0493 125.7 . 367 921.8 76.5 186 1.3516 
13.00 13.68 1.0536 136.7 .399 915.0 83.2 202 1.3532 
14.00 14.74 1.0579 147.9 432 908.2 90.0 218 1.3548 
15.00 15.79 1.0623 159.1 .465 901.4 96.9 235 1.3565 
16.00 16.84 1.0667 170.4 498 894.5 103.8 251 1.3581 
17.00 17.89 1.0711 181.8 .531 887 .5 110.8 268 1.3598 
18.00 18.95 1.0756 193.3 565 880.5 117.8 285 1.3615 
(McDonald and Turcotte, J. Res. N.B.S. 4:63) (ibid) C 
23 LEAD NITRATE, Pb(NO;). 
MOLECULAR WEIGHT = 331.23 
RELATIVE SPECIFIC REFRACTIVITY = .473 
A % Cs M Cw (Co — Cw) (n — no) A Ss 
by wt. D5; g/l g-mol/] g/l g/l x 104 n Ore! g-mol/] 
.00 1.0000 .0 .000 998.2 0 0 1.3330 .00 .000 
.50 1.0044 5.0 .015 997.6 .6 6 1.3336 .07 .019 
1.00 1.0088 10.1 .030 996.9 1.3 12 1.3342 13 .038 
1.50 1.0132 15.2 046 996.3 2.0 18 1.3348 .20 .056 
2.00 1.0177 20.3 .061 995.6 2.7 24 1.3354 . 26 .074 
2.50 1.0221 25.5 .077 994.8 3.4 30 1.3360 .32 091 
3.00 1.0266 30.7 .093 994.1 4.1 36 1.3366 of .108 
3.50 1.0312 36.0 .109 993.3 4.9 42 1.3372 -43 .124 
4.00 1.0357 41.4 125 992.6 5.7 48 1.3378 .48 .140 
4.50 1.0403 46.7 .141 991.8 6.5 54 1.3384 .54 .156 
5.00 1.0449 §2.2 157 990.9 7.3 60 1.3390 .59 eLed 
5.50 1.0496 57.6 .174 990.1 8.1 66 1.3396 . 64 . 186 
6.00 1.0543 63.1 .191 989.3 9.0 72 1.3402 .69 .201 
$.50 1.0590 68.7 . 207 988.4 9.8 78 1.3408 74 .215 
7.00 1.0638 74.3 .224 987.6 10.7 85 1.3415 79 . 230 
7.50 1.0686 80.0 . 242 986.7 11.6 91 1.3421 . 84 . 244 
8.00 1.0734 85.7 .259 985.8 12.5 97 1.3427 .88 .258 
8.50 1.0783 91.5 .276 984.9 13.4 103 1.3433 93 201 
9.00 1.0832 97.3 . 294 984.0 14.3 110 1.3440 98 . 285 
9.50 1.0881 103.2 .312 983.0 15.2 116 1.3446 1.02 .299 
10.00 1.0931 109.1 .329 982.1 16.1 123 1.3453 TOT, .312 
11.00 1.1033 121.1 . 366 980.2 18.0 136 1.3466 1.16 .340 
12.00 1.1137 133.4 .403 978.3 19.9 149 1.3479 1.26 367 
13.00 1.1241 145.9 .440 976.2 22.0 163 1.3493 1.35 .895 
14.00 1.1348 158.6 .479 974.2 24.0 177 1.3506 1.45 .424 
15.00 1.1458 171.6 .518 972.2 26.0 191 1.3521 1.55 -453 
16.00 1.1570 184.8 558 970.2 28.0 206 1.3536 1.65 .482 
17.00 1.1685 198.3 .599 968.2 30.1 221 1.3551 1.75 .513 
18.00 1.1803 212.1 .640 966.1 32.1 236 1.3566 1.86 543 
19.00 1.1922 226.1 . 683 964.0 34.3 252 1.3582 1.96 .573 
20.00 1.2043 240.4 .726 961.8 36.5 268 1.3598 2.06 .603 
22.00 1.2290 269.9 815 957.0 41.3 299 1.3629 2.26 .659 
24.00 1.2542 300.5 .907 951.5 46.7 331 1.3661 2.40 . 700 
26.00 1.2797 332.1 1.003 945.3 53.0 
28.00 1.3051 364.8 1.101 938.0 60.2 
30.00 1.3302 398.4 1.203 929.5 68.7 
ace an re nt ce Soe 8 Te 
CAC 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 


24 LITHIUM CHLORIDE, LiCl 


MOLECULAR WEIGHT = 42.40 


RELATIVE SPECIFIC REFRACTIVITY = 1.005 











A % Cs M Cw (Co — Cw) (mn — no) A s 
by wt. Ds g/l g-mol/] g/l g/l x 104 n SAC, g-mol/1 
.00 1.0000 10 .000 998.2 0 0 1.3330 .00 .000 
.50 1.0029 5.0 .118 996.2 2.1 10 1.3340 .41 119 
1.00 1.0059 10.0 .237 994.1 4.2 20 1.3350 .83 . 242 
1.50 1.0088 15.1 . 356 991.9 6.3 31 1.3361 1.27 371 
2.00 1 OLL7 20.2 .476 989.7 8.5 41 1.3371 172 . 503 
2.50 1.0146 25.3 .597 987.5 10.7 51 1.3381 2.19 .640 
3.00 1.0175 30.5 .719 985.2 13.0 61 1.3391 2.68 .781 
3.50 1.0204 35.70 . 841 982.9 15.3 it 1.3401 3.19 .926 
4.00 1.0233 40.9 . 964 980.6 Lie 81 1.3411 3.73 1.076 
4.50 1.0262 46.1 1.087 978.2 20.0 91 1.3421 4.29 1.238 
5.00 1.0290 51.4 1.211 975.9 22.4 102 1.3431 4.88 1.399 
5.50 1.0319 56.7 1.336 973.4 24.8 112 1.3441 5.50 1.564 
6.00 1.0348 62.0 1.462 971.0 27.2 122 1.3452 6.15 1.733 
6.50 1.0877 67.3 1.588 968.5 29.7 132 1.3462 6.84 1.906 
7.00 1.0405 (eae W716 966.0 32.2 142 1.3472 (ONS 2.083 
7.50 1.0434 78.1 1.842 963.5 34.8 152 1.3482 8.30 2.263 
8.00 1.0463 83.6 1.971 960.9 37.3 162 1.3492 9.09 2.447 
8.50 1.0492 89.0 2.100 958.3 39.9 172 1.3502 9.91 2.633 
9.00 1.0521 94.5 2.229 955.7 42.6 182 1.3512 10277 2.821 
9.50 1.0549 100.0 2.359 953.0 45.2 192 1.3522 11.66 3.010 
10.00 1.0578 105.6 2.490 950.4 47.9 202 1.3532 12.59 3.201 
11.00 1.0636 116.8 2.754 944.9 53.3 223 1.3553 14.55 3.581 
12.00 1.0694 128.1 3.021 939.4 58.8 243 1.3573 16.63 3.957 
13.00 1.0752 139.5 3.291 933.8 64.4 264 1.3593 18.82 4.322 
14.00 1.0811 LSM 3.563 928.1 (Ailen! 284 1.3614 21.09 
15.00 1.0870 162.8 3.839 922.3 75.9 305 1.3635 23.39 
16.00 1.0929 174.6 4.117 916.4 81.8 326 1.3656 
17.00 1.0988 186.5 4.398 910.4 87.8 347 1.3677 
18.00 1.1049 198.5 4.682 904.4 93.9 368 1.3698 
19.00 1.1109 210.7 4.969 898.2 100.0 389 1.3719 
20.00 1.1170 223.0 5.260 892.0 106.2 411 1.3741 
22.00 1.1294 248.0 5.850 879.3 118.9 
24.00 1.1419 273.6 6.452 866.3 131.9 
26.00 1.1548 299.7 7.069 853.0 145.2 
28.00 1.1678 326.4 7.699 839.4 158.9 
30.00 1.1812 8353.7 8.343 825.4 172.9 
HAC 
25 MAGNESIUM CHLORIDE, MegCl,.-6H,O 
MOLECULAR WEIGHT = 95.28 FORMULA WEIGHT, HYDRATE = 203.33 
RELATIVE SPECIFIC REFRACTIVITY = .916 
A% H % : Cs M Cw (Co — Cw) (nm — no) A Ss 
by wt by wt De g/l g-mol/l g/l g/l xX 104 n Te g-mol/1 
00 .00 1.0000 0 .000 998.2 0 0 1.3330 .00 .000 
.50 1.07 1.0041 5.0 .053 997.3 9 13 1.3343 .26 .076 
1.00 2.14 1.0082 LO) . 106 996.3 1.9 26 1.3355 .55 .161 
1.50 3.20 1.0123 15;2 .159 995.3 2.9 38 1.3368 .79 +281 
2.00 4.27 1.0164 20.3 213 994.3 3.9 51 1.3381 1.05 . 306 
2.50 5.34 1.0205 25.5 . 267 993.3 5.0 64 1.3394 1.32 . 387 
3.00 6.41 1.0247 30.7 322 992.2 6.1 77 1.3407 1.62 .473 
3.50 7.47 1.0288 35.9 377 991.0 7.2 90 1.3419 1.93 .563 
4.00 8.54 1.03829 41.2 433 989.9 8.4 102 1.3432 2.26 .659 
4.50 9.61 1.0371 46.6 489 988.7 9.6 115 1.3445 2.61 .759 
5.00 10.68 1.0413 52.0 546 987.5 10.8 128 1.3458 2.97 . 864 
5.50 11.74 1.0454 57.4 . 603 986.2 12.0 141 1.3471 3.36 .974 
6.00 12.81 1.0496 62.9 . 660 984.9 13.3 154 1.3483 3.78 1.089 
6.50 13.88 1.0538 68.4 718 983.6 14.7 166 1.3496 4.21 1,214 
7.00 14.95 1.0580 73.9 .776 982.2 16.0 179 1.3509 4.67 1.339 
7.50 16.01 1.0623 79.5 835 980.8 17.4 192 1.3522 5.14 1.468 
8.00 17.08 1.0665 85.2 894 979.4 18.8 205 1.3535 5.65 1.601 
8.50 18.15 1.0707 90.9 .954 978.0 20.2 218 1.3548 6.17 1.738 
9.00 19,22 1.0750 96.6 1.014 976.5 21.7 231 1.3561 6.73 1.879 
9.50 20.28 1.0793 102.3 1.075 975.0 23.2 244 1.3574 7.31 2.023 
ee ae 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 
25 MAGNESIUM CHLORIDE, MgCl,:6H.0 


eS snort epee 














A % H % % Cs M Cw (Co — Cw) (mn — no) A S 
by wt. by wt. Do g/l g-mol/1 g/l g/l x 104 n it G g-mol/l 
10.00 21.35 1.0835 108.2 1.136 973.5 24.8 257 1.3586 7.91 2.170 
11.00 23.49 1.0922 119.9 1.259 970.3 27.9 282 1.3612 9.21 2.474 
12.00 25.62 1.1008 131.9 1.385 967.0 81.2 308 1.3638 10.62 2.789 
13.00 27.76 1.1096 144.0 1.512 963.6 34.6 334 1.3664 12.16 3.113 
14.00 29.89 1.1184 156.3 1.641 960.1 38.1 360 1.3690 13.83 3.445 
15.00 32.03 1.1272 168.8 sy fp? 956.5 41.8 387 1.3717 15.64 3.782 
16.00 34.16 1.1362 181.5 1.906 952.7 45.5 413 1.3743 17.60 4.122 
17.00 36.30 1.1452 194.3 2.041 948.8 49.4 439 1.3769 
18.00 38.43 1.1543 207.4 2.178 944.9 53.4 466 1.3796 
19.00 40.57 1.1635 220.7 2.317 940.8 57.5 493 1.3823 
20.00 42.70 1.1728 234.1 2.459 936.5 (Ue 519 1.3849 
22.00 46.97 1.1916 261.7 2.748 927.8 70.5 573 1.3903 
24.00 51.24 1.2108 290.1 3.046 918.6 79.7 628 1.3958 
26.00 55.51 1.2304 319.3 3.353 908.9 89.4 
28.00 59.78 1.2505 349.5 3.670 898.8 99.5 
30.00 64.05 1.2711 380.6 3.997 888.2 110.1 
HWC 
26 MAGNESIUM SULFATE, MgS0O,7H,0 
MOLECULAR WEIGHT = 120.39 FORMULA WEIGHT, HYDRATE = 246.50 
RELATIVE SPECIFIC REFRACTIVITY = .575 
A % H % Cs M Cw (Co = Cw) (n — Do) A Ss 
by wt by wt. D3 g/l g-mol/1 g/l g/l x 104 n XG g-mol/1 
.00 .00 1.0000 0 .000 998.2 0 0 1.3330 .00 .000 
.50 1.02 1.0051 5.0 .042 998.3 = 10 1.3340 .09 .026 
1.00 2.05 1.0102 10.1 .084 998.3 eh 20 1.3350 18 .051 
1.50 3.07 1.0153 15.2 126 998.3 .0 30 1.3360 . 26 .076 
2.00 4.10 1.0204 20.4 . 169 998.2 .0 40 1.3370 .35 .101 
2.50 §.12 1.0255 25.6 .213 998.1 au 51 1.3380 44 .127 
3.00 6.14 1.0307 30.9 . 256 998.0 ie 61 1.3390 .53 -152 
3.50 ifeailye 1.0359 36.2 .301 997.8 4 71 1.3401 .61 .178 
4.00 8.19 1.0411 41.6 345 997.6 6 81 1.3411 .70 . 204 
4.50 9.21 1.0463 47.0 .390 997.4 8 91 1.3421 ane . 230 
5.00 10.24 1.0515 52.5 -436 997.2 ie! 101 1.3431 .88 .257 
5.50 11.26 1.0568 58.0 .482 996.9 1.3 111 1.3441 .97 . 283 
6.00 12.29 1.0621 63.6 . 528 996.6 1.6 121 1.3451 1.03 .301 
6.50 13.31 1.0674 69.3 .675 996.3 2.0 131 1.3461 ieala .325 
7.00 14.33 1.0727 75.0 .623 995.9 2.4 141 1.3471 1.20 351 
7.50 15.36 1.0781 80.7 .670 995.5 2.8 151 1.3481 1.29 377 
8.00 16.38 1.0835 86.5 .719 995.1 3.2 161 1.3491 1.39 .406 
8.50 17.40 1.0889 92.4 . 767 994.6 3.6 171 1,3501 1.49 -435 
9.00 18.43 1.0944 98.3 817 994.1 4.1 182 1.3511 1.59 - 466 
9.50 19.45 1.0998 104.3 . 866 993.6 4.6 192 1.3522 1.70 498 
10.00 20.48 1.1053 110.3 .917 993.0 5.2 202 1.3532 1.82 . 532 
11.00 22.52 1.1164 122.6 1.018 991.9 6.4 222 1.3552 2.07 .604 
12.00 24.57 1.1276 135.1 1.122 990.6 Thats 243 1.3572 2.34 . 682 
13.00 26.62 1.1390 147.8 1.228 989.2 9.1 263 1.3593 2.63 . 766 
14.00 28.67 1.1504 160.8 1.335 987.6 10.6 284 1.3614 2.95 . 857 
15.00 30.71 1.1620 174.0 1.445 986.0 12.3 304 1.3634 3.29 .954 
16.00 32.76 L337 187.5 1.557 984.2 14.0 325 1.3655 3.67 1.058 
17.00 34.81 1.1856 201.2 1.671 982.3 15.9 346 1.3676 
18.00 36.86 1.1976 215.2 1.787 980.3 17.9 367 1.3697 
19.00 38.90 1.2097 229.4 1.906 978.1 20.1 388 1.3718 
20.00 40.95 1.2220 244.0 2.026 975.9 22.4 409 1.3739 
22.00 45.05 1.2469 273.8 2.275 970.9 27.4 451 1.3781 
24.00 49.14 1.2724 304.8 2.532 965.3 32.9 494 1.3824 
26.00 53.24 1.2984 337.0 2.799 959.1 39.1 537 1.3867 
HWC 


27 MALTOSE, Ci2H..011:1H,O0 


CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 


MOLECULAR WEIGHT = 342.29 FORMULA WEIGHT, HYDRATE = 360.31 — 
RELATIVE SPECIFIC REFRACTIVITY = 1.030 

















A % H % Cs M Cw (Co == Cw) (n <a No) A Ss 
by wt. by wt Dp g/l g-mol/l g/l g/l x 104 n 16: g-mol/1 
.00 . 00 1.0000 .0 .000 998.2 0 0 1.3330 .00 .000 
.50 .53 1.0020 5.0 015 995.3 3.0 rs 1.3337 -03 .008 
1.00 1.05 1.0041 10.0 .029 992.3 6.0 15 1.3345 .06 .016 
1.50 1.58 1.0061 Te21 044 989.2 9.0 22 1.3352 .08 .024 
2.00 2500 1.0081 20,1 .059 986.2 12.0 29 1.3359 11 .032 
2.50 2.63 1.0101 25.2 074 983.1 15.1 37 1.3367 .14 .040 
3.00 3.16 1.0121 30.3 .089 980.0 18.2 44 1.3374 sly .049 
3.50 3.68 1.0142 35.4 .104 976.9 21.3 52 1.3382 .20 057 
4.00 4.21 1.0162 40.6 119 973.8 24.4 59 1.3389 .23 . 066 
4.50 4.74 1.0182 45.7 134 970.7 27.6 67 1.3397 .26 -075 
5.00 5.26 1.0202 50.9 149 967.5 30.7 75 1.3404 .29 .083 
5.50 5.79 1.0222 56.1 164 964.3 33.9 82 1.3412 .32 .092 
6.00 6.32 1.0243 61.3 .179 961.1 37.1 90 1.3420 .35 -101 
6.50 6.84 1.0263 66.6 195 957.9 40.4 97 1.3427 .38 iba tal 
7.00 7.37 1.0283 71.9 210 954.6 43.6 105 1.3435 .42 .120 
7.60 7.89 1.0303 Ci fee! 220 951.3 46.9 113 1.3443 .45 .129 
8.00 8.42 1.0323 82.4 .241 948.0 50.2 120 1.3450 48 .139 
8.50 8.95 1.0343 87.8 256 944.7 53.5 128 1.3458 .51 .149 
9.00 9.47 1.0363 93.1 272 941.4 56.8 136 1.3466 .55 159 
9.50 10.00 1.0383 98.5 . 288 938.0 60.2 144 1.3474 .58 .169 
10.00 10.53 1.0403 103.8 . 3803 934.6 63.6 152 1.3482 -62 . 180 
11.00 11.58 1.0443 114.7 .335 927.8 70.4 167 1.3497 .69 .201 
12.00 12.63 1.0483 125.6 B67 920.9 77.3 183 1.3513 ae § .224 
13.00 13.68 1.0523 136.6 399 913.9 84.3 199 1.3529 .85 247 
14.00 14.74 1.0563 147.6 .431 906.8 91.4 216 1.3545 .93 272 
15.00 15.79 1.0603 158.8 464 899.7 98.6 232 1.3562 1.02 .297 
(Browne and Zerban, Sugar Chemistry) (McDonald, J. Res. N.B.S. 46:165) (A + C) 
28 MANGANESE SULFATE, MnS0O,°1H,0 
MOLECULAR WEIGHT = 151.00 FORMULA WEIGHT, HYDRATE = 169.01 
RELATIVE SPECIFIC REFRACTIVITY = .545 
A % H % Ca M Cw (Co — Cw) (mn — no) A s 
by wt. by wt. Ds g/l g-mol/1 g/l g/l x 104 n “HS, g-mol/1 
.00 .00 1.0000 0 .000 998.2 0 0 1.3330 .00 .000 
.50 . 56 1.0049 5.0 . 033 998.1 ue 9 1.3339 .08 .023 
1.00 1 We 1.0098 10.1 . 067 997.9 3 18 1.3348 .15 .043 
1.50 1.68 1.0147 15.2 .101 997.7 6 27 1.3357 22 . 063 
2.00 2.24 1.0196 20.4 .135 997.4 .8 36 1.3366 .29 . 084 
2.50 2.80 1.0246 25.6 .169 997.2 1.0 45 1.33875 .36 .104 
3.00 3.36 1.0296 30.8 . 204 996.9 1.3 54 1.3384 .43 .124 
3.50 3.92 1.0346 36.1 . 239 996.6 1.6 63 1.3393 .50 145 
4.00 4.48 1.0396 41.5 275 996.3 1.9 72 1.3402 .57 . 166 
4.50 5.04 1.0447 46.9 .31l 995.9 2.3 81 1.3411 . 64 .186 
5.00 5.60 1.0498 52.4 347 995.6 256 90 1.3420 .78 1227 
5.50 6.16 1.0550 57.9 3884 995.2 3.0 100 1.3430 .83 . 242 
6.00 6.72 1.0602 63.5 .421 994.8 3.4 109 1.3439 .88 . 258 
6.50 7.28 1.0654 69.1 .458 994.4 3.8 118 1.3448 .94 274 
7.00 7,83 1.0707 74.8 .495 994.0 4.3 127 1.3457 1.00 .291 
7.50 8.39 1.0760 80.6 633 993.5 4.7 136 1.3466 1.06 .309 
8.00 8.95 1.0813 86.4 .572 993.1 5.2 146 1.3476 1.12 .328 
8.50 9.51 1.0867 92.2 611 992.6 5.6 155 1.3485 1.19 . 348 
9.00 10.07 1.0921 98.1 .650 992.1 6.1 164 1.3494 1.26 . 369 
9.50 10.63 1.0976 104.1 689 991.6 6.7 174 1.3503 1.33 .390 
10.00 Listd 1.1031 110.1 .729 991.1 8 183 1.3513 1.41 .412 
11.00 12.31 1.11438 122.4 .810 989.9 8.3 202 1.3532 1.57 . 460 
12.00 13.43 1.1256 134.8 893 988.8 9.5 221 1.3551 1.25 .512 
13.00 14.55 1 er gk 147.6 977 987.5 10.7 240 1.3570 1.94 . 567 
14.00 15.67 1.1487 160.5 1.063 986.2 12.1 259 1.3589 2.15 627 
15.00 16.79 1.1606 173.8 eo 984.7 13.5 279 1.3609 2.37 .692 
16.00 17.91 1.1726 187.3 1.240 983.2 15.0 298 1.3628 2.61 .761 
17.00 19.038 1.1848 201.1 1.331 981.6 16.6 318 1.3648 2.87 . 834 
18.00 20.15 1.1971 215.1 1.424 979.9 18.3 337 1.3667 3.15 913 
19.00 21.27 1.2096 229.4 1.519 978.0 20.2 357 1.3687 3.45 .997 
20.00 22.39 1.2222 244.0 1.616 976.1 22.2 376 1.3706 Bt Ui 1.087 
HWC 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 


29 D-MANNITOL, CH.OH(CHOH),CH,OH 


MOLECULAR WEIGHT = 182.17 


RELATIVE SPECIFIC REFRACTIVITY = 1.068 











M Cw (Co — Cw) (m — no) A 8 
by wt De g/l g-mol/] g/l g/l x 104 n XC g-mol/] 
.00 1.0000 0 000 998.2 0 0 1.3330 00 . 000 
.50 1.0018 5.0 027 995.0 3.2 7 1.3337 05 014 
1.00 1.0035 10.0 055 991.7 6.5 14 1.3344 .10 029 
1.50 1.0053 15;.1 083 988.5 9.8 22 1.3352 awe 044 
2.00 1.0070 20.1 .110 985.2 13.1 29 1.3359 21 059 
2.50 1.0088 25.2 .138 981.9 16.4 36 1.3366 . 26 074 
3.00 1.0106 30.3 166 978.5 i ee 44 1.3373 .31 090 
3.50 1.0124 35.4 .194 975.2 23.0 51 1.3381 37 106 
4.00 1.0141 40.5 . 222 971.8 26.4 58 1.3388 42 SPDs 
4.50 1.0159 45.6 201 968.5 29.8 66 1.3395 48 .138 
5.00 1.0177 50.8 .279 965.1 33.1 73 1.3403 be , 155 
5.50 1.0195 56.0 3807 961.7 36.5 80 1.3410 .59 171 
6.00 1.0213 61.2 . 3386 958.3 39.9 88 1.3418 .65 . 188 
6.50 1.0230 66.4 . 364 954.9 43.4 95 1.3425 al . 206 
7.00 1.0248 71.6 .393 951.4 46.8 102 1.3432 shi . 223 
7.50 1.0266 76.9 .422 948.0 50.3 110 1.3440 . 83 .241 
8.00 1.0284 82.1 451 944.5 53.7 117 1.3447 . 89 259 
8.50 1.0302 87.4 . 480 941.0 57,2 125 1.3455 .95 yard 
9.00 1.0320 92.7 .509 937.5 60.7 132 1.3462 1.01 . 295 
9.50 1.0338 98.0 .538 934.0 64.3 140 1.3470 1.08 314 
10.00 1.0357 103.4 .568 930.4 67.8 147 1.3477 1.14 .3833 
AA (C+ A) 
30 METHANOL, CH;0H 
MOLECULAR WEIGHT = 382.04 
RELATIVE SPECIFIC REFRACTIVITY = 1.244 
A % Cs M Cw (Co — Cw) (n — no) A 
by wt Dae g/l g-mol/l g/l g/l x 104 n NG) g-mol/] 
.00 1.0000 0 .000 998.2 .0 0 1.3330 .00 .000 
1.00 - 9982 10.0 311 986.5 ih bays 2 1.3332 -56 . 163 
2.00 . 9965 19.9 .621 974.8 23.4 4 1.3334 1.14 .333 
3.00 9948 29.8 . 930 963.2 35.0 cf 1.3337 1.74 510 
4.00 -9931 39.7 1.238 951.7 46.6 9 1.3339 2.37 .692 
5.00 9914 49.5 1.545 940.2 58.1 11 1.3341 3.03 . 879 
6.00 .9898 59.3 1.851 928.7 69.5 14 1.3344 3.71 1.069 
7.00 . 9881 69.0 2.156 917.3 80.9 16 1.3346 4.41 1.270 
8.00 . 9865 78.8 2.460 906.0 92.2 19 1.3349 5.13 1.464 
9.00 . 9849 88.5 2.763 894.7 103.5 22 1.3352 5.86 1.657 
10.00 . 9834 98.2 3.065 883.5 114.8 24 1.3354 6.57 1.840 
11.00 -9818 107.8 3.366 872.3 126.0 27 1.3357 7.31 2.024 
12.00 9803 117.4 3.666 861.1 137.1 30 1.3360 8.07 2.208 
13.00 9788 127.0 3.965 850.0 148.2 33 1.3363 8.86 2.394 
14.00 9772 136.6 4.264 838.9 159.3 35 1.3365 9.67 2.579 
15.00 9757 146.1 4.561 827.9 170.3 38 1.3368 10.51 2.764 
16.00 9742 155.6 4.858 816.9 181.3 41 1.3371 11.37 2.949 
17.00 9727 165.1 5.154 805.9 192.3 44 1.3374 12.25 3.133 
18.00 9712 174.5 5.448 795.0 203.2 47 1.3376 13.16 3.315 
19.00 9697 183.9 5.742 784.1 214.1 49 1.3379 14.10 3.496 
20.00 9682 193.3 6.035 773.2 225.0 52 1.3382 15.05 3.675 
22.00 9653 212.0 6.618 visy eae) 246.7 58 1.3388 17.04 4.027 
24.00 . 9623 230.5 7.197 730.0 268.2 63 1.3393 19.11 4.368 
26.00 9592 249.0 Zein 708.6 289.7 68 1.3398 21.26 
28.00 9562 267.3 8.344 687.2 311.0 73 1.3403 23.49 
30.00 9531 285.4 8.911 666.0 332.3 78 1.3408 25.79 
32.00 9499 303.4 9.473 644.8 353.4 82 1.3412 28.15 
34.00 9467 321.3 10.031 623.7 374.5 86 1.3416 30.57 
36.00 9433 339.0 10.584 602.7 395.6 90 1.3420 33.05 
38.00 . 9399 356.5 LS 581.7 416.5 93 1.3423 35.58 
40.00 9364 373.9 11.673 560.8 437.4 96 1.3426 
44.00 9290 408.0 12.739 519.3 478.9 99 1.3429 
48.00 9210 441.3 13.778 478.1 520.2 100 1.3430 
52.00 9131 474.0 14.797 437.5 560.7 101 1.3431 
56.00 .9048 505.8 15.792 397.4 600.8 100 1.3430 
60.00 . 8962 536.7 16.757 357.8 640.4 96 1.3426 
64.00 . 8871 566.8 17.694 318.8 679.4 91 1.3421 
68.00 . 8778 595.8 18.602 280.4 717.8 84 1.38414 
72.00 . 8682 624.0 19.481 242.7 755.6 (hi 1.3405 
76.00 . 8584 651.2 20.331 205.6 792.6 66 1.3396 
80.00 . 8483 677.5 21.151 169.4 828.9 54 1.3384 
84.00 . 8381 702.7 21.940 133.9 864.4 42 1.3372 
88.00 . 8274 726.8 22.691 99.1 899.1 27 13307 
ee ee ee ee ee ee ee 
LW (A +L) 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 
31 NICKEL SULFATE, NiSO,6H,O 


MOLECULAR WEIGHT = 154.76 FORMULA WEIGHT, HYDRATE = 262.85 
RELATIVE SPECIFIC REFRACTIVITY = .527 














A % H % Cs M Cw (Co oad Cw) (n — No) A Ss 
by wt by wt IDR g/l g-mol/l g/l g/l x 104 n OE! g-mol/1 
.00 .00 1.0000 .0 .000 998.2 nO) 0 1.3330 .00 . 000 
.50 85 1.0054 5.0 .032 998.6 ey 10 1.3340 .08 .021 
1.00 L3z0 1.0107 10.1 .065 998.8 =" 6 20 1.3350 .14 .041 
1.50 2.55 1.0161 15.2 .098 999.1 =. 5 30 1.3360 .21 .061 
2.00 3.40 1.0215 20.4 . 1382 999.3 —1.0 40 1.3370 . 28 .081 
2.50 4.25 1.0268 25.6 . 166 999.4 1.2 50 1.3380 .35 .101 
3.00 5.10 1.0322 30.9 . 200 999.5 —1.3 60 1.3390 -42 .120 
3.50 5.94 1.0376 36.3 . 234 999.6 — es, 70 1.3400 48 .139 
4.00 6.79 1.0431 41.6 . 269 999.6 —1.3 80 1.3410 .0o -158 
4.50 7.64 1.0485 47.1 304 999.5 is) 90 1.3420 .61 Salvi 
5.00 8.49 1.0539 52.6 .840 999.5 —12 100 1.3430 .67 .196 
5.50 9.34 1.0594 58.2 .376 999.3 =—1.1 110 1.3440 .74 214 
6.00 10.19 1.0648 63.8 412 999.2 =i 9 120 1.3450 .80 . 233 
(H+ A) WC 
32 NITRIC ACID, HNO; 
MOLECULAR WEIGHT = 63.02 
RELATIVE SPECIFIC REFRACTIVITY = .823 
A % Cs M Cw (Co = Cw) (n — Do) A Ny 
by wt. De g/l g-mol/1 g/l g/l x 104 n a, © g-mol/1 
.00 1.0000 “0 .000 998.2 “0 0 1.3330 .00 .000 
-50 1.0027 5.0 .079 995.9 2.3 6 1.3336 .28 - 081 
1.00 1.0054 10.0 .159 993.6 4.6 13 1.3342 .54 157 
1.50 1.0081 15.1 . 240 991.3 7.0 19 1.3349 .83 240 
2.00 1.0109 20.2 .320 988.9 9.3 25 1.3355 1 Lia .325 
2.50 1.0136 25.3 .401 986.5 1 ey 32 1.3362 1.41 412 
3.00 1.0164 30.4 .483 984.1 14.1 38 1.3368 Pag . 500 
3.50 1.0191 35.6 .565 981.7 1625 44 1.3374 2.02 .589 
4.00 1.0219 40.8 . 647 979.3 18.9 51 1.3381 2.33 . 680 
4.50 1.0247 46.0 . 730 976.8 21.4 57 1.3387 2.65 771 
5.00 1.0274 51.3 .814 974.3 23.9 63 1.3393 2.97 - 863 
5.50 1.0302 56.6 .898 971.8 26.4 70 1.3400 3.30 -956 
6.00 1.0329 61.9 . 982 969.2 29.0 76 1.3406 3.64 1.051 
6.50 1.0358 67.2 1,066 966.8 31.5 83 1.3413 3.98 1.146 
7.00 1.0387 72.6 1.152 964.3 33.9 89 1.3419 4.33 1.249 
7.50 1.0416 78.0 1.237 961.8 36.4 96 1.3426 4.69 1.347 
8.00 1.0446 83.4 1.324 959.3 38.9 103 1.3433 5.06 1.445 
8.50 1.0475 88.9 1.410 956.8 41.5 110 1.3440 5.43 1.544 
9.00 1.0504 94.4 1.497 954.2 44.1 116 1.38446 5.81 1.643 
9.50 1.0533 99.9 1.585 951.6 46.6 123 1.3453 6.20 1.743 
10.00 1.0563 105.4 1,673 949.0 49.3 130 1.3460 6.59 1.844 
11.00 1.0622 116.6 1.851 943.7 54.6 143 1.3473 7.41 2.047 
12.00 1.0681 127.9 2.030 938.3 60.0 157 1.3487 8.25 2.251 
13.00 1.0740 139.4 2.212 932.8 65.5 17 1.3500 9.14 2.458 
14.00 1.0800 150.9 2.395 927.2 EL 9) 184 1.3514 10.06 2.666 
15.00 1, 0861 162.6 2.580 921.5 76.7 197 1.3527 11.02 2.875 
16.00 1.0921 174.4 2.768 915.8 82.5 211 1.3541 12.02 3.085 
17.00 1.0983 186.4 2.957 909.9 88.3 225 1.3555 13.06 3.296 
18.00 1.1044 198.4 3.149 904.0 94.2 238 1.3568 14.15 3.507 
19.00 1.1106 210.6 3.343 898.0 100.2 252 1.3582 15.29 3.719 
20.00 1.1169 223.0 3.538 891.9 106.3 266 1.3596 16.48 3.931 
22.00 1.1296 248.1 3.936 879.5 LIS at 294 1.3624 
24.00 1.1425 273.7 4.343 866.7 131.5 323 1.3653 
26.00 1.1555 299.9 4.759 853.6 144.6 352 1.3681 
28.00 1.1688 326.7 5.184 840.0 158.2 380 1.3710 
30.00 1.1822 354.0 5.618 826.0 172.2 409 1.3739 
32.00 1.1956 381.9 6.060 811.6 186.7 
34.00 1.2091 410.4 6.512 796.6 201.6 
36.00 1, 2225 439.3 6.971 781.0 217.2 
38.00 1.2357 468.7 7.488 764.8 233.4 
40.00 1.2486 498.6 7.911 747.8 250.4 
HWC 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 


33 PHOSPHORIC ACID, H;PO, 


MOLECULAR WEIGHT = 98.00 
RELATIVE SPECIFIC REFRACTIVITY = .729 











A % 7 Cs M Cw (Co — Cw) - (n — no) A 
by wt Da g/l g-mol/l g/l g/l x 104 n 2¢C g-mol/] 
.00 1.0000 .0 .000 998.2 0 0 1.3330 .00 .000 
.50 1.0028 5.0 051 996.0 2.2 5 1.33835 .138 . 036 
1.00 1.0055 10.0 . 102 993.7 4.5 10 1.3340 . 24 . 068 
1.50 1.0082 16; 1 154 991.4 6.9 15 1.3344 -35 .100 
2.00 FOF10 20.2 . 206 989.0 9.2 19 1.3349 .46 . 133 
2.50 1.0137 25.3 . 258 986.6 Lii6 24 1.3354 58 . 168 
3.00 1.0164 30.4 .311 984.2 14.1 29 1.3358 .70 . 202 
3.50 1.0191 35.6 . 363 981.7 16.5 33 1.3363 . 82 . 238 
4.00 1.0218 40.8 416 979.2 19.0 38 1.3368 .94 .274 
4.50 1.0246 46.0 .470 976.7 21.5 42 1.3372 iS Ure 311 
5.00 1.0273 51.3 523 974.2 24.0 47 1.38377 1.13 329 
5.50 1.0300 56.6 WOOL OTLial 26.6 61 1.3381 1.28 .3874 
6.00 1.0328 61.9 .631 969.1 29.1 56 1.3386 1.44 .420 
6.50 1.0355 67.2 . 686 966.5 Slat 60 1.3390 1.59 . 466 
7.00 1.0383 72.6 . 740 963.9 34.3 65 1.3395 1.26 513 
7.50 1.0410 Ui be) 795 961.3 37.0 70 1.3399 1.92 561 
8.00 1.0438 83.4 851 958.6 39.6 74 1.3404 2.08 .609 
8.50 1.0466 88.8 .906 956.0 42.3 79 1.3409 2.25 657 
9.00 1.0494 94.3 . 962 953.3 45.0 83 1.3413 2.42 . 706 
9.50 1.0522 99.8 1.018 950.6 47.6 88 1.3418 2.59 166 
10.00 1.0551 105.3 1.075 947.9 50.4 92 1.3422 p Te ft . 806 
11.00 1.0608 116.5 1.189 942.4 55.8 102 1.3432 3.13 . 908 
12.00 1.0665 127.8 1.304 936.9 61.3 iT 1.3441 3.50 1.013 
13.00 1.0724 139.2 1.420 931.3 66.9 120 1.3450 3.89 1.120 
14.00 1.0783 150.7 1.538 935.7 v2.0 130 1.3460 4,29 1.236 
15.00 1.0843 162.4 1.657 920.0 78.2 140 1.3470 4.70 1.349 
16.00 1.0903 174.1 ee 914.3 84.0 149 1.8479 §.13 1.464 
17.00 1.0965 186.1 1.899 908.5 89.8 159 1.3489 5,57 1.581 
18.00 1.1027 198.1 2.022 902.6 95.6 169 1.3499 6.03 1.700 
19.00 1.1090 210.3 2.146 896.7 101.5 180 1.3510 6.50 1.821 
20.00 1.1154 222.7 2.272 890.7 107.5 190 1.3520 6.99 1.944 
22.00 1.1283 247.8 2.528 878.5 119.7 211 1.3540 8.03 2.198 
24.00 1.1415 273.5 2.791 866.0 132.2 231 1.3561 9.15 2.460 
26.00 1.1549 299.7 3.059 853.1 145.1 252 1.3582 10.35 2.731 
28.00 1.1686 326.6 3.333 839.9 158.3 274 1.3604 11.66 3.011 
30.00 1.1825 354.1 3.614 826.3 171.9 295 1.3625 13.08 3.299 
32.00 1.1967 382.3 3.901 812.3 185.9 317 1.3647 
34.00 1.2111 411.0 4.194 797.9 200.3 338 1.3668 
36.00 1.2258 440.5 4.495 783.1 215.1 360 1.3690 
38.00 1.2407 470.6 4.802 767.9 230.4 382 1.3712 
40.00 1.2559 501.5 Se by 752.2 246.0 404 1.3734 
HWC 
34 POTASSIUM BROMIDE, KBr 
MOLECULAR WEIGHT = 119.01 
RELATIVE SPECIFIC REFRACTIVITY = .629 
A % Cs M Cw (Co — Cw) (m — no) A 
by wt. Dee g/l g-mol/1 g/l g/l x 104 n OTS g-mol/l 
.00 1.0000 0 .000 998.2 .0 0 1p 3030 .00 .000 
.50 1.0036 5.0 042 996.8 1.4 6 1.3336 ~15 042 
1.00 1.0072 10-1 . 084 995.4 2.9 12 1.3342 .29 084 
£50 1.0108 15.1 127 993.9 4.3 18 1.3348 44 .126 
2.00 1.0145 20.3 .170 992.4 5.8 24 1.3354 .58 169 
2.50 1.0182 25.4 214 990.9 38) 30 1.3360 13 212 
3.00 1.0218 30.6 1250) 989.4 8.8 36 1.3366 .88 . 256 
3.50 1.0256 35.8 .301 987.9 10.3 42 1. 338v2 1.03 . 299 
4.00 1.0293 41.1 345 986.4 1179 49 1.3378 143 . 343 
4.50 1.0330 46.4 .3890 984.8 13.4 55 1.3385 1.33 . 3888 
5.00 1.0368 Ole, 4385 983.2 15.0 61 1.3391 1.48 .432 
5.50 1.0406 Lif al .480 981.7 16.6 67 1.3397 1.63 ATT 
6.00 1.0444 62.6 .526 980.0 18.2 73 1.3403 1.79 .§22 
6.50 1.0483 68.0 572 978.4 19.8 80 1.3410 1.94 . 568 
7.00 1.0522 1309 .618 976.8 21.4 86 1.3416 2.10 613 
7.50 1.0561 79.1 . 664 975.1 23.1 92 1.3422 2.26 .659 
8.00 1.0600 84.6 atk! 973.5 24.8 99 1.3429 2.42 .705 
8.50 1.0639 90.3 . 759 971.8 26.5 105 1.3435 2.58 . 152 
9.00 1.0679 95.9 . 806 970.1 28.2 pat} 1.3441 2.74 .798 
9.50 1.0719 101.6 854 968.3 29.9 118 1.3448 2.91 . 845 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 


34 POTASSIUM BROMIDE, KBr 











A % Cs M Cw (Co — Cw) (m — no) A s 

by wt. Dey g/l g-mol/l g/l g/l x 104 n 26) g-mol/] 
10.00 1.0759 107.4 . 902 966.6 31.6 124 1.3454 3.07 . 892 
11.00 1.0840 119.0 1.000 963.1 35.2 137 1.3467 3.41 .988 
12.00 1.0922 130.8 1.099 959.5 38.8 151 1.3480 3.76 1.084 
13.00 1.1005 142.8 1.200 955.8 42.4 164 1.3494 4.12 1.189 
14.00 1.1090 155.0 1.302 952.0 46.2 177 1.3507 4.48 1.289 
15.00 OR Yet 167.3 1.406 948.2 50.0 191 1.3521 4.85 1.391 
16.00 1.1262 179.9 Loud 944.3 53.9 205 1.3534 5.24 1.493 
17.00 1.1350 192.6 1.618 940.4 57.8 218 1.3548 5.63 1.598 
18.00 1.1439 205.5 1.727 936.4 61.9 232 1.3562 6.04 1.703 
19.00 1.1530 218.7 1.837 932.2 66.0 247 1.3577 6.45 1.810 
20.00 1.1621 232.0 1.950 928.1 70.2 261 1.3591 6.88 1.917 
22.00 1.1809 259.3 2.179 919.4 78.8 290 1.3620 Vhs Ff 2.136 
24.00 1.2001 287.5 2.416 910.5 87.7 320 1.3650 8.71 2.358 
26.00 1.2200 316.6 2.661 901.2 97.0 351 1.3681 9.68 2.582 
28.00 1.2404 346.7 2.913 891.5 106.7 382 1.3712 

30.00 1.2615 377.8 3.174 881.5 ila Neiaye 414 1.3744 

32.00 1.2832 409.9 3.444 871.1 127.2 447 1:3777 

34.00 1.3056 443.1 3.723 860.2 138.1 481 1.3811 

36.00 1.3287 477.5 4.012 848.9 149.4 515 1.3845 

38.00 1.3525 513.0 4.311 837.1 161.2 550 1.3880 

40.00 1/3770 549.8 4.620 824.8 173.5 587 1.3916 

HWC 

35 POTASSIUM CARBONATE, K.CO;:114H,O 

MOLECULAR WEIGHT = 138.20 FORMULA WEIGHT, HYDRATE = 165.23 

RELATIVE SPECIFIC REFRACTIVITY = .609 

A % H % Cs M Cw (Co = Cw) (n — No) A Ss 
by wt. by wt. Des g/l g-mol/1 g/l g/l x 104 n %C g-mol/1 

.00 .00 1.0000 .0 .000 998.2 mi 0 1.3330 .00 .000 
.50 .60 1.0045 5,0) .036 997.7 .5 9 1.3339 Ri rf .049 

1.00 1.20 1.0090 10.1 .073 997.1 hos 17 1.3347 .34 .098 
1.50 1.79 1.0135 15.2 .110 996.5 say 26 1.3356 .50 146 
2.00 2.39 1.0180 20.3 147 995.9 2.3 35 1.3365 . 66 193 
2.50 2.99 1.0226 25.6 .185 995.2 3.0 43 1.3373 1.07 311 
3.00 3.59 1.0271 30.8 223 994.5 Bak 52 1.3382 1.18 .346 
3.50 4.18 1.0317 36.0 . 261 993.8 4.4 61 1.3390 1.31 . 382 
4.00 4.78 1.0362 41.4 299 993.0 5.2 69 1.3399 1.43 419 
4.50 §.38 1.0408 46.8 .338 992.2 6.0 78 1.3408 1.56 457 
5.00 5.98 1.0454 52.2 .378 991.4 6.8 86 1.3416 1.70 .497 
5.50 6.58 1.0501 57.7 .417 990.6 ee 95 1.3425 1.84 .538 
6.00 eee A 1.0547 63.2 457 989.7 8.6 103 1.3433 1.99 .580 
6.50 veer irs 1.0593 68.7 497 988.7 9.5 112 1.3442 214 .624 
7.00 8.37 1.0640 74.3 5388 987.8 10.4 120 1.3450 2.29 . 669 
7.50 8.97 1.0687 80.0 579 986.8 11.4 129 1.3459 2.45 715 
8.00 9.56 1.0734 85.7 .620 985.8 12.5 138 1.3467 2.62 763 
8.50 10.16 1.0781 91.5 662 984.7 13.5 146 1.3476 2.79 .812 
9.00 10.76 1.0828 97.3 . 704 983.6 14.6 155 1.3484 2.97 863 
9.50 11.36 1.0876 108.1 .746 982.5 15.7 163 1.3493 3.15 .914 
10.00 11.96 1.0924 109.0 .789 981.4 16.8 172 1.3501 3.34 .968 
11.00 13.15 1.1020 121.0 . 876 979.0 19.2 189 1.3518 3.74 1.079 
12.00 14,35 0 Ww Wy Ni} 133.2 964 976.5 21.7 206 1.35385 4.17 1.203 
13.00 15.54 1.1214 145.5 1.053 973.9 24.4 223 1.3552 4.62 1.327 
14.00 16.74 1.1812 158.1 1.144 971.1 27.1 240 1.3569 5.10 1.458 
15.00 17.93 1.1411 170.9 1.236 968.2 30.0 257 1.3587 5.62 1.594 
16.00 19.13 1.1511 183.8 1.330 965.2 33.0 274 1.3604 6.17 L736 
17.00 20.32 1.1611 197.0 1.426 962.1 36.2 291 1.3621 6.75 1.884 
18.00 2162 1.1718 210.5 1.523 958.8 39.5 308 1.3638 7.37 2.039 
19.00 22.72 1.1815 224.1 1.622 955.4 42.9 325 1.3655 8.03 2.199 
20.00 23.91 1.1919 238.0 1.722 951.8 46.4 342 1.3672 8.74 2.365 
22.00 26.30 1.2128 266.3 1.927 944.3 53.9 376 1.3706 10.28 2.714 
24.00 28.69 1.2341 295.7 2.139 936.3 62.0 410 1.3740 12.02 3.085 
26.00 31.09 1.2558 325.9 2.358 927.6 70.6 445 1.3774 13.99 3.477 
28.00 33.48 1.2778 357.1 2.584 918.4 79.9 479 1.3809 16.23 3.886 
30.00 35.87 1.3001 389.4 2.817 908.5 89.7 513 1.3843 18.75 4.311 
32.00 38.26 1.3228 422.6 3.058 897.9 100.3 

34.00 40.65 1.8459 456.8 3.305 886.7 111.5 

36.00 43.04 1.3692 492.0 3.560 874.7 123.5 

38.00 45.438 1.3927 528.3 3.823 862.0 136.3 

40.00 47.82 1.4165 565.6 4.093 848.4 149.8 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 


36 POTASSIUM CHLORIDE, KCI 


MOLECULAR WEIGHT = 74.55 
RELATIVE SPECIFIC REFRACTIVITY = .757 


NEE EEE EE EE EEE EE eee ee 














A % Cs M Cw (Co — Cw) (mn — no) A 'S) 
by wt. Dea g/l g-mol/1 g/l g/l x 104 n ONE, g-mol/1 
.00 1.0000 0 .000 998.2 0 0 1.3330 .00 000 
.50 1.0032 5.0 067 996.4 1.8 7 1.3337 23 067 
1.00 1.0064 10.0 135 994.6 Bm7 14 1.3343 46 133 
1.50 1.0096 15.1 203 992.7 5.5 20 1.3350 69 200 
2.00 1.0128 20.2 271 990.8 7.4 27 1.3357 .92 267 
2.50 1.0160 25.4 340 988.9 9.4 34 1.3364 1.15 .335 
3.00 1.0192 30.5 409 986.9 1de8 41 1.3371 1.38 404 
3.50 1.0225 35.7 479 984.9 13.3 47 1.3377 1.61 A472 
4.00 1.0257 41.0 549 982.9 15.3 54 1.3384 1.85 541 
4.50 1.0289 46.2 620 980.9 Wizan8 61 1.3391 2.09 .610 
5.00 1.0322 51.5 691 978.8 19.4 68 1.3398 2.32 .678 
5.50 1.0384 56.8 763 976.8 21.5 75 1.3404 2.56 747 
6.00 1.0387 62.2 835 974.7 23.6 81 1.3411 2.80 .816 
6.50 1.0420 67.6 907 972.5 iT 88 1.3418 3.05 . 885 
7.00 1.0453 73.0 980 970.4 27.8 95 1.3425 3.29 954 
7.50 1.0486 78.5 1.053 968.2 30.0 102 1.3432 3.54 1.023 
8.00 1.0519 84.0 Te 966 .0 32.2 109 1.3438 3.79 1.092 
8.50 1.0552 89.5 1.201 963.8 34.4 115 1.3445 4.04 1.167 
9.00 1.0585 95.1 1.276 961.6 36.7 122 1.3452 4.29 1.238 
9.50 1.0619 100.7 1.351 959.3 39.0 129 1.3459 4.55 1.308 
10.00 1.0652 106.3 1.426 957.0 41.2 136 1.3466 4.81 1.379 
11.00 1.0719 vale 1.579 952.3 45.9 150 1.3479 5.34 1.520 
12.00 1.0787 129.2 1.733 947.6 50.7 163 1.3493 5.89 1.664 
13.00 1.0855 140.9 1.890 942.7 55.5 177 1.3507 6.45 1.809 
14.00 1.0924 152.7 2.048 937.8 60.4 191 1.3521 
15.00 1.0993 164.6 2.208 932.8 65.5 205 1.3535 
16.00 1.1063 176.7 2.370 927.7 70.6 219 1.3549 
17.00 1.1133 188.9 2.534 922.4 75.8 233 1.3563 
18.00 1.1204 201.3 2.701 917.1 81.1 247 1.3577 
19.00 1.1276 213.9 2.869 911.7 86.5 262 1.3592 
20.00 1.1348 226.6 3.039 906.2 92.0 276 1.3606 
22.00 1.1494 252.4 3.386 895.0 103.2 305 1.3635 
24.00 1.1643 278.9 3.742 883.3 114.9 335 1.3665 
HW (S + C) 
37 POTASSIUM CHROMATE, K.CrO, 
MOLECULAR WEIGHT = 194.20 
RELATIVE SPECIFIC REFRACTIVITY = .836 
A % Cs M Cw (Co = Cw) (n — Do) A 8 
by wt. 15. g/l g-mol/1 g/l g/l x 104 n °C g-mol/l 
.00 1.0000 0 .000 998.2 0 0 1.3330 .00 000 
.50 1.0040 5.0 .026 997.2 1.0 11 1.3341 .08 022 
1.00 1.0080 10.1 052 996.2 2.0 22 1.3352 .16 045 
1.50 1.0121 15.2 078 995.1 Bl 33 1.3363 24 068 
2.00 1.0161 20.3 104 994.0 4.2 44 1.3374 .32 091 
2.50 1.0202 25.5 131 992.9 5.3 55 1.3385 .40 114 
3.00 1.0243 30.7 158 991.8 6.4 67 1.3397 .48 138 
3.50 1.0284 35.9 185 990.7 7.6 78 1.3408 .56 162 
4.00 1.0325 41.2 212 989.5 8.8 89 1.3419 64 187 
4.50 1.0367 46.6 240 988.3 10.0 100 1.3430 .73 212 
5.00 1.0408 51.9 268 987.0 11.2 112 1.3441 .81 . 237 
5.50 1.0450 57.4 295 985.8 12.4 123 1.3453 .90 262 
6.00 1.0492 62.8 324 984.5 13.7 134 1.3464 .99 . 287 
6.50 1.0535 68.4 352 983.2 15.0 146 1.3476 1.07 sig 
7.00 1.0577 73.9 381 981.9 16.3 157 1.3487 1.16 .339 
7.50 1.0620 79.5 409 980.6 iNet 168 1.3498 1.21 354 
8.00 1.0663 85.1 438 979.2 19.0 180 1.3510 1.32 . 385 
8.50 1.0706 90.8 468 977.8 20.4 191 1.3521 1.42 416 
9.00 1.0749 96.6 497 976.4 21.8 203 1.3533 163 .448 
9.50 1.0793 102.3 527 975.0 23.2 215 1.3545 1.64 .480 
10.00 1.0836 108.2 557 973.5 24.7 226 1.3556 1.75 512 
11.00 1.0925 120.0 618 970.6 27.7 250 1.3580 1.98 579 
12.00 1.1014 131.9 679 967.5 30.7 273 1.3603 2.21 647 
13.00 1.1104 144.1 742 964.3 33.9 297 1.3627 2.46 .716 
14.00 1.1195 156.5 806 961.1 Bal 321 1.3651 2.71 . 788 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 


37 POTASSIUM CHROMATE, K:;CrO, 





A % Cs M Cw (Co = Cw) (n ad No) A ) 
by wt. 15 g/l g-mol/1 g/l g/l x 104 n Qe, g-mol/l 
15.00 1.1287 169.0 870 957.7 40.5 345 1.3675 2.96 . 861 
16.00 1.1381 181.8 936 954.3 43.9 369 1.3699 3.23 936 
17.00 1.1475 194.7 1.003 950.8 47.5 393 1.3723 3.50 1.012 
18.00 1.1571 207.9 1.071 947.1 Ay We | 418 1.3748 3.79 1.091 
19.00 1.1667 221.3 1.139 943.4 54.9 443 Laila 4.08 1.178 
20.00 1.1765 234.9 1.210 939.5 58.7 468 1.3798 4.38 1.262 
22.00 1.1964 262.8 1.353 931.6 66.7 
24.00 1.2168 291.5 1.501 923.2 Tb 
26.00 1.2378 321.3 1.654 914.3 83.9 
28.00 1.2592 352.0 1.812 905.0 93.2 
30.00 1.2812 383.7 1.976 895.2 103.0 
32.00 1.3037 416.4 2.144 884.9 113.3 
34.00 1.3267 450.3 2.319 874.1 124.1 
36.00 1.3503 485.3 2.499 862.7 135.5 
38.00 1.3745 521.4 2.685 850.7 147.5 
40.00 1.3992 558.7 2.877 838.0 160.2 


38 POTASSIUM DICHROMATE, K.Cr.0; 


MOLECULAR WEIGHT = 294.21 
RELATIVE SPECIFIC REFRACTIVITY = .833 

















A % Cs M Cw (Co — Cw) (mn — no) A ) 
by wt. De g/l g-mol/1 g/l g/l x 104 n am g-mol/1 
.00 1.0000 .0 .000 998.2 .0 0 1.3330 .00 000 
.50 1.0035 5.0 017 996.7 ish 9 1.3339 .10 .028 
1.00 1.0070 10.1 .034 995.1 3.1 18 1.3348 .19 055 
1.50 1.0105 15.1 O51 993.6 4.7 27 1.3357 28 .080 
2.00 1.0140 20.2 . 069 992.0 6.3 37 1.3367 .36 .104 
2.50 1.0175 25.4 . 086 990.3 7.9 46 1.3376 .44 .126 
3.00 1.0211 30.6 . 104 988.7 9.5 55 1.3385 51 . 146 
3.50 1.0246 35.8 122 987.0 11.2 64 1.3394 
4.00 1.0282 41.1 140 985.3 12.9 74 1.3404 
4.50 1.0318 46.3 158 983.6 14.6 83 1.3413 
5.00 1.0354 51-7 176 981.9 16.3 92 1.3422 
5.50 1.0390 57.0 194 980.1 tech 102 1.3432 
6.00 1.0426 62.4 212 978.3 19.9 ULE 1.3441 
6.50 1.0463 67.9 231 976.5 yA Ry | 121 1.3451 
7.00 1.0499 73.4 249 974.7 23.5 130 1.3460 
7.50 1.0536 78.9 268 972.9 25.4 140 1.3469 
8.00 1.0573 84.4 287 971.0 27.32 149 1.3479 
8.50 1.0610 90.0 306 969.1 29.1 159 1.3489 
9.00 1.0647 95.7 325 967 .2 31.1 168 1.3498 
9.50 1.0684 101.3 344 965.2 33.0 178 1.3508 
10.00 1.0722 107.0 364 963.3 35.0 188 1.3518 
HWC 
39 POTASSIUM IODIDE, KI 
MOLECULAR WEIGHT = 166.021 
RELATIVE SPECIFIC REFRACTIVITY = .649 
A% Cs M Cw (Co — Cw) (mn — no) A 8 
by wt. Dig g/l g-mol/l g/l g/l xX 104 n at @ g-mol/l 
.00 1.0000 0 .000 998.2 .0 0 1.3330 .00 001 
.50 1.0036 5.0 .030 996.9 1.4 6 1.3336 eu .031 
1.00 1.0073 10.1 061 995.5 2.7 13 1.3343 22 .062 
1.50 1.0110 15.1 O91 994.1 4.1 20 1.3350 .32 .093 
2.00 1.0148 20.3 +122 992.7 5.5 26 1.3356 .43 .124 
2.50 1.0185 25.4 .153 991.3 6.9 33 1.3363 .54 . 156 
3.00 1.0223 30.6 .184 989.9 8.3 40 1.3370 .65 .188 
3.50 1.0261 35.9 .216 988.5 9.8 47 1.3376 .76 .220 
4.00 1.0299 41.1 . 248 987.0 11.2 53 1.3383 87 252 
4.50 1.0338 46.4 . 280 985.5 12.7 60 1.3390 98 . 284 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 
39 POTASSIUM IODIDE, KI 











A% as Cs M Cw (Co — Cw) (mn — no) A 
by wt Dep g/l g-mol/l g/l g/l 104 n 0, g-mol/l 
5.00 1.0377 51.8 312 984.1 14.2 67 1.3397 1.09 .ol7 
5.50 1.0416 57.2 344 982.6 15.7 74 1.3404 1.20 350 
6.00 1.0455 62.6 377 981.1 Line 81 1.3411 1 eee BE . 383 
6.50 1.0495 68.1 410 979.5 LS id 88 1.3418 1.42 416 
7.00 1.0535 73.6 .443 978.0 20.2 95 1.3425 1.54 450 
7.50 1.0575 79.2 477 976.5 21.8 102 1.3432 1.65 .483 
8.00 1.0615 84.8 611 974.9 23.3 110 1.3439 1°76 514 
8.50 1.0656 90.4 545 973.3 24.9 117 1.3447 1.88 550 
9.00 1.0697 96.1 579 aller 26.5 124 1.3454 2.00 . 585 
9.50 1.0739 101.8 .613 970.1 28.1 131 1.3461 2,18 .621 
10.00 1.0780 107.6 .648 968.5 29.7 139 1.3469 2.25 658 
11.00 1.0864 19.3 719 965.2 33.0 153 1.3483 2.51 Tal 
12.00 1.0950 181.2 .790 961.9 36.4 169 1.3498 2.77 . 806 
13.00 1.1036 143.2 . 863 958.4 39.8 184 1.3514 3.04 . 882 
14.00 1.1124 155.5 . 936 955.0 43.3 199 1.3529 3.31 .959 
15.00 1213 167.9 ROL 951.4 46.8 215 1.3545 3.59 1.038 
16.00 1.1304 180.5 1.087 947.8 50.4 231 1.3561 3.88 1.118 
17.00 1.1396 193.4 1.165 944.2 54.1 247 1.3577 4.18 1.206 
18.00 1.1489 206.4 1.243 940.5 57.8 264 1.3593 4.48 1.289 
19.00 1.1584 219.7 1.323 936.7 61.6 280 1.3610 4.79 1.374 
20.00 1.1681 233.2 1.405 932.8 65.4 297 1.3627 S11 1.460 
22.00 1.1878 260.9 1.571 924.8 73.4 332 1.3662 5.78 1.636 
24.00 1.2081 289.4 1.743 916.6 81.7 367 1.3697 6.48 1.817 
26.00 1.2292 319.0 1.921 908.0 90.2 404 1.3734 7.23 2.003 
28.00 1.2509 349.6 2.106 899.1 99.2 442 ase 8.02 2.195 
30.00 1,2734 381.4 2.297 889.8 108.4 481 1.3811 8.85 2.392 
32.00 1.2967 414.2 2.495 880.2 118.0 522 1.3852 9.74 2.595 
34.00 1.3208 448.3 2.700 870.2 128.0 564 1.3894 10.69 2.804 
36.00 1.3458 483.6 2.913 859.8 138.5 607 1.3937 11.70 3.019 
38.00 1.3716 520.3 3.134 848.9 149.3 652 1.3982 12.78 3.240 
40.00 1.3984 558.4 3.363 837.5 160.7 698 1.4028 13.94 3.467 
HWC 
40 POTASSIUM NITRATE, KNO; 
MOLECULAR WEIGHT = 101.10 
RELATIVE SPECIFIC REFRACTIVITY = .651 
A % Cs M Cw (Co = Cw) (n — No) A 
by wt D4 g/l g-mol/] g/l g/l X 104 n oe g-mol/1 
.00 1.0000 .0 .000 998.2 .0 0 1.3330 .00 .000 
.50 1.0031 5.0 .050 996.3 1.9 5 1.3335 .17 .048 
1.00 1.0062 10.0 .099 994.4 3.8 9 1.3339 .33 .096 
1.50 1.0094 15.1 .149 992.5 5.7 14 1.3344 .49 .142 
2.00 1.0125 20.2 . 200 990.5 Wiest 19 1.3349 .64 wkSZ 
2.50 1.0157 25.3 .251 988.6 ade 24 1.3354 .79 .231 
3.00 1.0189 30.5 . 302 986.6 WS aes 28 1.3358 .94 .274 
3.50 1.0221 =: Fee f .353 984.5 13.7 33 1.3363 1.08 .316 
4.00 1.0253 40.9 -405 982.5 15.7 38 1.3368 1,22 357 
4.50 1.0285 46.2 .457 980.4 17.8 43 1.3373 1.36 .398 
5.00 1.0317 51.5 .509 978.4 19.9 47 1.3377 1.50 .438 
5.50 1.0349 56.8 . 562 976.3 22.0 52 1.3382 1.63 477 
6.00 1.0382 62.2 615 974.1 24.1 57 1.3387 tear} .515 
6.50 1.0414 67.6 . 668 972.0 26.2 62 1.3391 1.89 . 554 
7.00 1.0447 73.0 tae 969.8 28.4 66 1.3396 2.02 .591 
7.50 1.0480 78.5 “Tao 967.6 30.6 71 1.3401 2.15 .628 
8.00 1.0513 84.0 . 830 965.4 32.8 76 1.3406 2.27 . 664 
8.50 1.0546 89.5 . 885 963.2 35.0 81 1.3410 2.40 .699 
9.00 1.0579 95.0 .940 961.0 37.3 85 1.3415 2.52 734 
9.50 1.0612 100.6 .995 958.7 39.5 90 1.3420 2.64 .768 
10.00 1.0646 106.3 1.051 956.4 41.8 95 1.3425 2.75 . 800 
11.00 1.0713 L176 1.164 951.8 46.5 104 1.3434 
12.00 1.0781 129.1 1.277 947.0 51.2 114 1.3444 
13.00 1.0849 140.8 1.393 942.2 56.0 123 1.3453 
14.00 1.0918 152.6 1.509 937.3 60.9 133 1.3463 
15.00 1.0988 164.5 1.627 932.3 65.9 143 1.3472 
16.00 1.1058 176.6 1.747 927.3 71.0 152 1.3482 
17.00 1.1129 188.9 1.868 922.1 76.1 162 1.3492 
18.00 1.1201 201.3 1.991 916.9 81.4 172 1.3501 
19.00 1.1273 213.8 2.115 911.5 86.7 181 1.3511 
20.00 1.1346 226.5 2.241 906.1 92.2 191 1.3521 
22.00 1.1493 252.4 2.497 894.9 103.3 211 1.3540 
24.00 1.1644 279.0 2.759 883.3 114.9 230 1.3560 
oo Rn le ee i ee ee ee 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 


41 POTASSIUM OXALATE, K.C,0,-1H,0 


MOLECULAR WEIGHT = 166.21 FORMULA WEIGHT, HYDRATE = 184.23 
RELATIVE SPECIFIC REFRACTIVITY = .682 : 











A % H % Cp M Oy (Co — Cw) (mn — no) A Ss 
by wt. by wt. Ds g/l g-mol/1 g/l g/l x 104 n EG! g-mol/] 
.00 .00 1.0000 0 .000 998.2 0 0 1.3330 .00 .000 
.50 155 1.0036 5.0 .030 996.9 1.4 7 1.3337 14 040 
1.00 1.11 1.0072 10.1 .060 995.4 ons 14 1.3344 eT .078 
1.50 1.66 1.0109 15.1 091 993.9 4.3 21 1.3351 41 117 
2.00 2.22 1.0145 20.3 .122 992.4 5.8 28 1.3358 .54 .156 
2.50 aly 1.0181 25.4 .153 990.9 Tae 35 1.3364 .67 .195 
3.00 3.33 1.0218 30.6 184 989.4 8.8 41 1.3371 81 .234 
3.50 3.88 1.0255 35.8 216 987.8 10.4 48 1.3378 .94 274 
4.00 4.43 1.0292 41.1 247 986.2 12.0 55 1.3385 1.08 314 
4.50 4.99 1.0329 46.4 .279 984.6 13.6 62 1.3392 1.21 354 
5.00 5.64 1.0366 51.7 noid 983.0 15.2 69 1.3399 1.35 .394 
5.50 6.10 1.0403 57.1 344 981.3 16.9 76 1.3406 1.49 .434 
6.00 6.65 1.0440 62.5 .376 979.7 18.6 83 1.3413 1,62 475 
6.50 7.20 1.0478 68.0 .409 978.0 20.3 90 1.3420 1.76 515 
7.00 7.76 1.0516 73.5 442 976.2 22.0 97 1.3427 1.90 .556 
7.50 8.31 1.0554 79.0 475 974.5 23.7 104 1.3434 2.04 .596 
8.00 8.87 1.0592 84.6 . 509 972.7 25.5 111 1.3441 2.18 .637 
8.50 9.42 1.0630 90.2 543 970.9 Pl 118 1.3448 
9.00 9.98 1.0668 95.8 577 969.1 29.1 125 1.3455 
9.50 10.53 1.0707 101.5 611 967.3 31.0 132 1.3462 
10.00 11.08 1.0746 107.3 645 965.4 32.8 139 1.3469 
AWC 
42 POTASSIUM PHOSPHATE, DIHYDROGEN (MONOBASIC), KH2PO, 
MOLECULAR WEIGHT = 136.09 
RELATIVE SPECIFIC REFRACTIVITY = .627 
A% Cs M Cw (Co — Cw) (n — no) A Ss 
by wt. 1D g/l g-mol/l g/l g/l xX 104 n Bt 6 g-mol/1] 
.00 1.0000 0 .000 998.2 0 0 1.3330 .00 .000 
.50 1.0036 5.0 .037 996.8 1.4 6 1.3336 8 .036 
1.00 1.0072 10.1 074 995.3 250 12 1.3342 125 .072 
1.50 1.0108 15.1 111 993.8 4.4 18 1.3348 .37 .108 
2.00 1.0144 20.3 149 992.3 5.9 24 1.3354 .50 144 
2.50 1.0180 25.4 .187 990.8 7.5 29 1.3359 .62 179 
3.00 1.0216 30.6 225 989.2 9.1 35 1.3365 74 214 
3.60 1.0252 35.8 263 987.5 10.7 41 1.3371 £85 249 
4.00 1.0288 41.1 302 985.9 12.4 47 1.3377 97 283 
4.50 1.0324 46.4 341 984.2 14.1 52 1.3382 1.09 317 
5.00 1.0360 51.7 .380 982.4 15.8 58 1.3388 1.20 .350 
5.50 1.0396 57.1 419 980.7 17.6 64 1.3393 1.31 .383 
6.00 1.0432 62.5 459 978.9 19.4 69 1.3399 1.42 415 
6.50 1.0468 67.9 499 977.0 21.2 75 1.3405 1.53 447 
00 1.0504 73.4 539 975.2 23.1 80 1.3410 1.64 .478 
7.50 1.0541 78.9 .580 973.3 25.0 86 1.3416 1.74 .509 
8.00 1.0577 84.5 620 971.3 26.9 91 1.3421 1.84 .539 
8.50 1.0613 90.1 662 969.4 28.8 96 1.3426 1.94 .568 
9.00 1.0649 95.7 . 703 967.4 30.8 102 1.3432 2.04 .596 
9.50 1.0686 101.3 744 965.4 32.9 107 1.3437 2.14 624 
10.00 1.0722 107.0 .786 963.3 34.9 112 1.3442 2.23 .651 
AA (A + C) 
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43 POTASSIUM PHOSPHATE, MONOHYDROGEN (DIBASIC), K,HPO,:3H,O0 


CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 


MOLECULAR WEIGHT = 174.18 FORMULA WEIGHT, HYDRATE = 228.23 
RELATIVE SPECIFIC REFRACTIVITY = .588 

















A % H % Cs M Cw (Co = Cw) (n = No) A SS) 
by wt by wt Dee e/l g-mol/l g/l g/l x 104 n aC g-mol/l 
.00 .00 1.0000 0 .000 998.2 0 0 1.3330 .00 .000 
.50 .66 1.0043 5.0 .029 997.5 ni 8 1.3338 5 035 
1.00 Leal 1.0085 10.1 058 996.7 1.6 15 1.3345 25 071 
1.50 1.97 1.0128 15.2 . 087 995.8 2.4 23 1.3352 57 .107 
2.00 2.62 1.0171 20.3 ais 994.9 3.3 30 1.3360 .49 .143 
2.50 3.28 1.0213 25.5 146 994.0 AD 37 1.3367 62 .179 
3.00 3.94 1.0256 30.7 176 993.1 5.1 45 1.3375 a8 213 
3.50 4.59 1.0300 36.0 .207 992.2 (pil 52 1.3382 85 248 
4.00 5.25 1.0342 41.3 p23 991.1 (oil 59 1.3389 97 282 
4.50 5.90 1.0386 46.7 . 268 990.1 8.1 67 1.3397 1.08 315 
5.00 6.56 1.0430 52.1 .299 989.1 9.1 74 1.3404 1.19 347 
5.50 (Gey: 1.0475 57.5 .330 988.1 10.1 82 1.3412 
6.00 (t 1.0519 63.0 362 987.1 12 90 1.3419 
6.50 8.53 1.0564 68.5 .393 986 .0 12.2 97 1.3427 
7.00 9.18 1.0609 74.1 425 984.9 13.3 105 1.3435 
7.50 9.84 1.0654 79.8 .458 983.8 14.5 112 1.3442 
8.00 10.49 1.0699 85.4 .490 982.6 15.6 120 1.3450 
AAA 
44 POTASSIUM SULFATE, K,SO, 
MOLECULAR WEIGHT = 174.26 
RELATIVE SPECIFIC REFRACTIVITY = .567 
A % Cs M Cr (Co — Cw) (mn — no) A Ss 
by wt iD g/l g-mol/] g/l g/l xX 104 n a6) g-mol/l 
.00 1.0000 0 .000 998.2 .0 0 1.3330 .00 000 
.50 1.0040 5.0 .029 997.2 1.0 6 1.3336 .14 .039 
1.00 1.0080 10.1 058 996.2 Bil 13 1.3343 .26 075 
1.50 1.0121 15.2 .087 995.1 wal 19 1.3349 .38 110 
2.00 1.0161 20.3 116 994.0 A) 25 1.3355 .50 144 
2.50 1.0201 25.5 146 992.9 5.3 31 1.3361 61 177 
3.00 1.0242 30.7 176 991.7 6.5 38 1.3368 .73 Palit 
3.50 1.0283 35.9 . 206 990.6 oe 44 1.3374 . 84 244 
4.00 1.0324 41.2 238 989.3 8.9 50 1.3380 .95 Bod 
4.50 1.0365 46.6 . 267 988.1 10.1 56 1.3386 1.06 .310 
5.00 1.0406 51.9 .298 986.8 itil! 62 1.3392 The tle .342 
5.50 1.0447 57.4 . 329 985.5 1 68 1.3398 
6.00 1.0489 62.8 .361 984.2 14.0 75 1.3405 
6.50 1.0530 68.3 .392 982.8 15.4 81 1.3411 
7.00 1.0572 73.9 424 981.4 16.8 87 1.3417 
7.50 1.0614 79.5 .456 980.0 18.2 93 1.3423 
8.00 1.0656 85.1 .488 978.6 19.6 99 1.3429 
8.50 1.0698 90.8 521 977.1 2101 105 1.3435 
9.00 1.0740 96.5 554 975.6 22.6 111 1.3441 
9.50 1.0782 102.3 .587 974.1 24.2 117 1.3447 
10.00 1.0825 108.1 .620 972.5 25.7 123 1.3453 
AWC 


D-169 


CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 


45 PROPYLENE GLYCOL, CH,OHCHOHCH; 


MOLECULAR WEIGHT = 76.09 
RELATIVE SPECIFIC REFRACTIVITY = 1.224 














A % Cs M Cw (Co ioe Cw) (n base! No) A iS) 
by wt. 1D g/l g-mol/l g/l g/l x 104 n ng g-mol/1 
.00 1.0000 0 .000 998.2 .0 0 1.3330 .00 000 
.50 1.0004 5.0 . 066 993.6 4.6 5 1.3335 w2 034 
1.00 1.0008 10.0 131 989.0 9.2 ll 1.3340 .24 069 
1.50 1.0012 15.0 197 984.4 13.8 16 1.3346 36 105 
2.00 1.0016 20.0 263 979.8 18.4 21 1.3351 .49 142 
2.50 1.0020 25.0 329 975.2 23.0 26 1.3356 .62 179 
3.00 1.0024 30.0 395 970.6 27.7 32 1.3361 25 217 
3.50 1.0028 35.0 460 965.9 32.3 37 1.3367 .88 256 
4.00 1.0031 40.1 526 961.3 36.9 42 1.3372 1.02 296 
4.50 1.0035 45.1 592 956.7 41.6 47 1.3377 1745 337 
5.00 1.0039 50.1 659 952.0 46.2 53 1.3382 1.29 378 
5.50 1.0043 55.1 725 947.4 50.9 58 1.3388 1.44 420 
6.00 1.0046 60.2 791 942.7 55.5 63 1.3393 1.58 463 
6.50 1.0050 65.2 857 938.0 60.2 68 1.3398 
7.00 1.0054 10%3 923 933.3 64.9 73 1.3403 
7.50 1.0057 75.3 990 928.7 69.6 79 1.3409 
8.00 1.0061 80.3 1.056 924.0 74.3 84 1.3414 
8.50 1.0065 85.4 1.122 919.3 79.0 89 1.3419 
9.00 1.0068 90.5 1.189 914.6 83.7 94 1.3424 
9.50 1.0072 95.5 1.255 909.9 88.4 99 1.3429 
10.00 1.0075 100.6 1.322 905.1 93.1 104 1.3434 
AAA 
46 PROTEIN IN HUMAN PLASMA OR SERUM 
RELATIVE SPECIFIC REFRACTIVITY = 1.275 
Pry TS % Cpr Cnrr Cw (Co — Cw) (n — no) 
by wt. by wt. Dee g/l g/l g/l g/l X 104 n 
0 ew 1.0079 0 16.9 989 9 27 1.3357 
5 2.2 1.0092 5 16.9 986 13 37 1.3366 
1.0 2.7 1.0105 10 16.8 982 16 46 1.3376 
1.5 3.2 1.0119 15 16.7 978 20 55 1.3385 
2.0 3.6 1.0132 20 16.7 975 24 65 1.3395 
2.5 4.1 1.0145 25 16.6 971 27 74 1.3404 
3.0 4.6 1.0158 30 16.5 967 31 84 1.3413 
3.5 5.1 1.0172 36 16.5 963 35 93 1.3423 
4.0 5.6 1.0185 41 16.4 960 39 102 1.3432 
4.5 6.1 1.0197 46 16.3 956 42 112 1.3442 
5.0 6.6 1.0210 51 16.3 952 46 121 1.3451 
5.5 (Leal 1.0223 56 16.2 948 50 130 1.3460 
6.0 (OG 1.0236 61 16.2 944 54 140 1.3470 
6.5 8.1 1.0249 66 167) 940 58 149 1.3479 
7.0 8.6 1.0261 72 16.0 937 62 158 1.3488 
7.5 9.1 1.0274 77 16.0 933 66 167 1.3497 
8.0 9.5 1.0286 82 15.9 929 69 177 1.3F07 
8.5 10.0 1.0299 87 15.8 925 73 186 1.3516 
9.0 10.5 1.03811 93 15.8 921 77 195 1.3525 
9.5 11.0 1.0323 98 15.7 917 81 204 1.3534 
10.0 11.5 1.0335 103 15.6 913 85 214 1.3543 
D0 12.5 1.0359 114 15.5 905 93 232 1.3562 
12.0 13.5 1.0383 124 15.3 897 101 250 1.3580 
13.0 14.5 1.0407 135 15.2 889 110 268 1.3598 
14.0 15.4 1.0430 146 15.1 880 118 286 1.3616 
15.0 16.4 1.0452 157 14.9 872 126 304 1.3634 





Notes: TS = Total solids, Pr = Protein, NPr = Non-protein solids. Protein concentrations have been determined as differ- 
ences between nonprotein solids and total solids. These protein concentrations are consistent with a Pr/N ratio of 6.54 rather 
than the conventional 6.25. 


AA— 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 


47 SEA WATER 


RELATIVE SPECIFIC REFRACTIVITY = .780 








Salinity Chlorinity TS % Crs Dw (Co — Cw) (n — no) A 8 

%oo %oo by wt. Dig g/l g/l g/l x 104 n ve g-mol/1 
.00 .00 .00 1.0000 0 998.2 +0 0 1.3330 .00 .000 

5.00 2.76 .50 1.0037 5.0 996.9 1.4 9 1.3339 .27 077 
10.00 5.52 1.00 1.0073 10.1 995.5 Dal 18 1.3348 .53 -155 
15.00 8.28 1.50 1.0110 LO 994.1 4.1 27 1.3357 . 80 . 233 
20.00 11.04 2.00 1.0148 20.3 992.7 5.5 36 1.3366 Le0O7 313 
25.00 13.78 2.50 1.0185 25.4 991.3 Vf) 45 1.3375 1.34 . 392 
30.00 16.56 3.01 1.0222 30.7 989.8 8.4 54 1.3384 1.61 471 
35.00 19.32 3.51 1.0260 35.9 988.3 9.9 63 1.3393 1.88 .550 
40.00 22.08 4.01 1.0299 41.2 986.8 11.4 72 1.3402 2.15 .629 
45.00 24.84 4.51 1.0337 46.5 985.3 12.9 81 1.3411 2.42 . 707 
50.00 27.60 5.01 1.0375 51.9 983.8 14.5 90 1.3420 2.69 . 784 
55.00 30.36 5.51 1.0413 57.3 982.2 16.0 99 1.3429 2.97 . 861 

Notes: %o = Parts/(1000 parts); TS = Total solids. Salinity and Chlorinity as defined in Sverdrup et al (1942), The Oceans, 

USS SSP ym p. 92. Experimental data from artificial sea water of composition given by Lyman and Fleming (1940) J. Mar. 
es. 3:134. 

AAA 


48 SILVER NITRATE, AgNO; 


MOLECULAR WEIGHT = 169.89 


RELATIVE SPECIFIC REFRACTIVITY = .474 








A% Cs M Cy (Cyaie Sy Sa A Ss 
by wt. De. g/l g-mol/I g/l g/l x 104 n o@ g-mol/1 
.00 1.0000 0 .000 998.2 0 0 1.3330 .00 .000 
.50 1.0044 5.0 .030 997.6 -6 6 1.3336 -10 029 

1.00 1.0087 10.1 .059 996.8 ili! 12 1.3342 . 20 .057 
1.50 1.0130 15.2 .089 996.0 2.2 Li irooad 20 .085 
2.00 1.0173 20.3 .120 995.2 3.1 23 Ipoooz .39 113 
2.50 1.0216 25.0 .150 994.3 4.0 28 1.3358 49 .141 
3.00 1.0259 30.7 181 993.3 4.9 33 1.3363 .58 .169 
3.50 1.0302 36.0 As 992.4 iFeRe} 39 1.3369 .68 197 
4.00 1.0346 41.3 243 991.4 6.8 44 1.3374 mail 225 
4.50 1.0390 46.7 soto 990.5 7.8 49 1.3379 .87 252 
5.00 1.0434 5251 307 989.5 8.8 55 1.3385 -96 . 280 
5.50 1.0479 57.5 .339 988.5 9.7 60 1.3390 105 .308 
6.00 1.0524 63.0 Key fal 987.5 10.7 66 1.3396 aS -335 
6.50 1.0570 68.6 -404 986.5 abate 72 1.3402 1.24 .362 
7.00 1.0616 74.2 437 985.5 12.7 (HE 1.3407 GBB} .389 
7.50 1.0662 79.8 .470 984.5 SP 83 1.3413 1.42 .416 
8.00 1.0709 85.5 503 983.5 14.7 89 1.3419 ays -443 
8.50 10757 91.3 Roo 982.5 ToAG 95 1.3425 1.61 .469 
9.00 1.0804 97.1 HOWL 981.4 16.8 101 1.3431 1.70 .496 
9.50 1.0852 102.9 .606 980.4 17.8 107 1.3437 1.78 -522 
10.00 1.0901 108.8 641 979.3 18.9 13 1.3443 a ete? 547 
11.00 1.0999 120.8 711 977.2 Pave At 125 1.3455 2.05 .598 
12.00 1.1099 133.0 783 975.0 23.3 137 1.3467 2.22 .648 
13.00 1.1201 145.4 . 856 972.7 25.5 150 1.3480 2.38 . 696 
14.00 1.1304 158.0 930 970.4 27.8 163 1.3493 2.55 742 
15.00 1.1409 170.8 1.006 968.1 30.2 176 1.3506 2.70 .787 
16.00 11516 183.9 1.083 965.7 32.6 189 Teeolo 

17.00 1.1625 Ligne: 1.161 963.2 Sores 203 1.3532 

18.00 1.1736 210.9 1.241 960.6 37.6 216 1.3546 

19.00 1.1849 224.7 1323 958.0 40.2 230 1.3560 

20.00 1.1963 238.8 1.406 955.4 42.9 244 1.3574 

22.00 1.2198 267.9 il Abseere 949.8 48.4 273 1.3603 

24.00 1.2442 298.1 oo 943.9 54.3 302 1.3632 

26.00 1.2694 329.5 1.939 937.7 60.5 333 1.3663 

28.00 1.2956 362.1 2.1382 931.2 67.1 364 1.3694 

30.00 1.3228 396.1 2.332 924.3 73.9 397 Les8727 

32.00 1.38510 431.6 2.540 UG rL 81.2 430 1.3760 

34.00 1.3805 468.5 2.758 909.5 88.7 466 1.3795 

36.00 1.4112 507.1 2.985 901.5 96.7 502 1.3832 

38.00 1.4433 547.5 3.222 893.2 105.0 541 1.3871 

40.00 1.4769 589.7 3.471 884.6 113.7 581 ISO 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 


49 SODIUM ACETATE, CH;COONa 
MOLECULAR WEIGHT = 82.04 


RELATIVE SPECIFIC REFRACTIVITY = .893 














A % Cs M Cw (Co — Cw) (mn — no) A s 
by wt. 1D} g/l g-mol/l g/l g/l x 104 n cE g-mol/] 
.00 1.0000 .0 .000 998.2 .0 0 1.3330 .00 .000 
- 50 1.0026 5.0 061 995.8 2.4 7 1.3337 ey .062 
1.00 1,0051 10.0 122 993.3 4.9 14 1.3344 -43 -125 
1.50 1.0077 15.1 . 184 990.8 7.4 21 1.3351 .65 .189 
2.00 1.0102 20.2 . 246 988.3 9.9 28 1.3358 .88 . 256 
2.50 1.0128 25.3 . 308 985.7 12.5 35 1.3365 isu .323 
3.00 1.0154 30.4 no 983.2 15.1 42 1.3372 1.34 391 
3.50 1.0179 35.6 .433 980.5 1 be eg 49 1.3378 1.58 -461 
4.00 1.0205 40.7 497 977.9 20.3 55 1.3385 1.82 . 532 
4.50 1.0230 46.0 . 560 975.3 23.0 62 1.3392 2,07. . 604 
5.00 1.0256 §1.2 . 624 972.6 25.7 69 1.3399 2.32 .678 
5.50 1.0281 56.4 688 969.9 28.4 76 1.3406 2.58 752 
6.00 1.0307 6137 , 152 967.2 Slot 83 1.3413 2.85 . 828 
6.50 1.0333 67.0 817 964.4 33.8 90 1.3420 3.12 . 906 
7.00 1.0358 72.4 . 882 961.6 36.6 97 1.3427 3.40 . 984 
7.50 1.0384 VATenCe 948 958.8 39.4 104 1.3434 3.68 1.063 
8.00 1.0410 83.1 1.013 956.0 42.2 111 1.3441 3.97 1.143 
8.50 1.0435 88.5 1.079 953.2 45.1 118 1.3447 4.27 1.231 
9.00 1.0461 94.0 1.146 950.3 47.9 124 1.3454 4.57 1.312 
9.50 1.0487 99.5 1.212 947.4 50.8 131 1.3461 4.87 1.394 
10.00 1.0513 104.9 1.279 944.5 53.7 138 1.3468 5.17 1.474 
11.00 1.0565 116.0 1.414 938.6 59.6 152 1.3482 
12.00 1.0617 127.2 1.550 932.6 65.6 166 1.3496 
13.00 1.0669 138.4 1.688 926.5 i eg 180 1.3510 
14.00 1.0721 149.8 1.826 920.4 77.8 194 1.3524 
15.00 1.0774 161.3 1.966 914.2 84.1 208 1.3538 
16.00 1.0827 172.9 2.108 907.8 90.4 222 1.3552 
17.00 1.0880 184.6 2.250 901.4 96.8 236 1.3566 
18.00 1.0933 196.4 2.395 894.9 103.3 250 1.3580 
19.00 1.0987 208.4 2.540 888.3 109.9 264 1.3594 
20.00 1.1041 220.4 2.687 881.7 116.5 279 1.3609 
22.00 1.1149 244.9 2.985 868.1 130.1 307 1.3637 
24.00 1.1259 269.7 3.288 854.2 144.0 336 1.3666 
26,00 1.1370 295.1 3.597 839.9 158.3 366 1.3696 
28,00 1.1483 320.9 3.912 825.3 172.9 395 1.3725 
30.00 1.1596 347.3 4.233 810.3 187.9 425 1.3755 
HWS 
50 SODIUM BICARBONATE, NaHCO; 
MOLECULAR WEIGHT = 84.02 
RELATIVE SPECIFIC REFRACTIVITY = .676 
A % a Cs M Cw (Co — Cw) (m — no) A 
by wt. Dio g/l g-mol/l g/l g/l x 104 n 26 g-mol/1 
.00 1.0000 0 . 000 998.2 A!) 0 1.3330 .00 000 
.50 1.0036 5.0 060 996.8 the 7 1.3337 22 . 063 
1.00 1.0072 10.1 .120 995.4 2.8 14 1.3844 .43 .124 
1.50 1.0108 UB . 180 993.9 4.3 20 1.3350 63 .184 
2.00 1.0145 20.3 .241 992.4 5.8 27 1.3357 .83 . 242 
2.50 1.0181 25.4 3802 990.9 (in: 34 1.3364 1.03 
3.00 1.0217 30.6 . 364 989.3 9.0 41 1.3370 1,22 “Bee 
3.50 1.0253 35.8 426 987.6 10.6 47 1.3377 el -411 
4.00 1.0289 41.1 489 986.0 12.3 54 1.3384 1.59 464 
4.50 1.03825 46.4 662 984.3 14.0 60 1.3390 1.76 515 
5.00 1.0361 (sph Ay f .616 982.5 15.7 67 1.3396 1.93 . 564 
5.50 1.0397 Biok 679 980.7 17.5 73 1.3403 2.09 .612 
6.00 1.0432 62.5 744 978.9 19.3 79 1.3409 2.25 .658 
ag i ce ek 2 ee ee ee ee a ee 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 


51 SODIUM BROMIDE, NaBr 


MOLECULAR WEIGHT = 102.91 
RELATIVE SPECIFIC REFRACTIVITY = .629 














A % : Cs M Cy (Co — Cw) (n — no) A 8 
by wt. D:, g/l g-mol/l g/l g/l < 104 n £C g-mol/1 
-00 1.0000 0 -000 998.2 0 0 1.3330 -00 -000 
.50 1.0039 5.0 .049 997.1 ila 7 1.3337 “lee .049 
1.00 1.0078 10.1 .098 995.9 Des 14 1.3344 34 .099 
1.50 1.0117 15.1 147 994.8 3.5 21 1.3351 51 .149 
2.00 1.0156 20.3 197 993.6 4.7 28 1.3358 69 .199 
2.50 1.0196 25.4 .247 992.3 5.9 35 1.3365 .86 .250 
3.00 1.0236 30.7 .298 991.1 Ti 42 1.3372 1.04 .302 
3.50 1.0276 35.9 .349 989.9 8.3 49 1.3379 1.21 .355 
4.00 1.0316 41.2 400 988.6 9.6 57 1.3386 1.39 .408 
4.50 1.0357 46.5 452 987.4 10.9 64 1.3394 1.58 .461 
5.00 1.0398 51.9 504 986.1 Re: 71 1.3401 1.76 515 
5.50 1.0439 57.3 557 984.8 13.5 78 1.3408 1.95 .570 
6.00 1.0481 62.8 610 983.5 14.8 86 1.3416 2.14 625 
6.50 1.0522 68.3 663 982.1 16.1 93 1.3423 2.33 .681 
7.00 1.0565 13,8 Te 980.8 17.5 100 1.3430 2.53 .737 
7.50 1.0607 79.4 772 979.4 18.8 108 1.3438 2.73 .794 
8.00 1.0649 85.0 826 978.0 20.2 115 1.3445 2.93 .851 
8.50 1.0692 90.7 882 976.6 21.6 123 1.3453 3.13 .909 
9.00 1.0735 96.4 .937 975.2 23.0 130 1.3460 3.34 .968 
9.50 1.0779 102.2 .993 973.8 24.5 138 1.3468 3.55 1.027 
10.00 1.0823 108.0 1.050 972.3 25.9 146 1.3475 Beal 1.086 
11.00 1.0911 119.8 1.164 969.4 28.9 161 1.3491 4.21 1.214 
12.00 1.1001 131.8 1.280 966.3 31.9 176 1.3506 4.66 1.338 
13.00 1.1091 143.9 1.399 963.3 35.0 192 1.3522 5.14 1.466 
14.00 1.1184 156.3 1.519 960.1 38.1 208 1.3538 5.63 1.598 
15.00 1.1277 168.9 1.641 956.9 41.4 224 1.3554 6.16 1.734 
16.00 1.1372 181.6 1.765 953.6 44.7 241 1.3570 6.72 1.876 
17.00 1.1468 194.6 1.891 950.2 48.0 257 1.3587 7.32 2.025 
18.00 1.1566 207.8 2.019 946.7 51.5 274 1.3604 7.97 2.184 
19.00 1.1665 221.2 2.150 943.2 55.0 291 1.3621 
20.00 1.1766 234.9 DROSS 939.6 58.6 308 1.3638 
22.00 1.1972 262.9 2.555 932.2 66.1 343 1.3673 
24.00 1.2184 291.9 2.837 924.4 73.8 378 1.3708 
26.00 1.2404 321.9 3.128 916.3 82.0 415 1.3745 
28.00 1.2630 353.0 3.430 907.8 90.5 453 1.3783 
30.00 1.2864 385.3 3.744 898.9 99.3 492 1.3822 
32.00 1.3106 418.7 4.068 889.7 108.6 
34.00 1.3357 453.3 4.405 880.0 118.2 
36.00 1.3616 489.3 4.755 869.9 128.3 
38.00 1.3885 526.7 5.118 859.3 138.9 
40.00 1.4163 565.5 5.495 848.3 149.9 
HWC 
52 SODIUM CARBONATE, Na,CO;-10H,O 
MOLECULAR WEIGHT = 106.00 FORMULA WEIGHT, HYDRATE = 286.16 
RELATIVE SPECIFIC REFRACTIVITY = .618 
A % H % Cs M Cw (Co — Cw) (n — no) A s 
by wt. by wt. Dis g/l g-mol/I g/l g/l Xx 104 D 2G g-mol/1 
-00 -00 1.0000 .0 .000 998.2 0 0 1.3330 -00 -000 
.50 1.35 1.0052 5.0 .047 998.4 —.2 11 1.3341 22 .062 
1.00 2.70 1.0104 10.1 .095 998.5 —.3 23 1.3352 .42 122 
1.50 4.05 1.0156 15.2 .143 998.6 —.4 34 1.3364 .62 .180 
2.00 5.40 1.0208 20.4 .192 998.6 —.4 45 1.3375 82 .237 
2.50 6.75 1.0260 25.6 242 998.6 —.4 56 1.3386 1.00 .292 
3.00 8.10 1.0312 30.9 291 998.5 —.3 67 1.3397 1.18 345 
3.50 9.45 1.0364 36.2 .342 998.4 —.1 78 1.3408 1.36 .397 
4.00 10.80 1.0416 41.6 392 998.2 sil 89 1.3419 1.52 446 
4.50 12.15 1.0468 47.0 444 997.9 3 99 1.3429 1.68 .493 
5.00 13.50 1.0520 52.5 495 997.7 6 110 1.3440 1.84 .537 
5.50 14.85 1.0573 58.0 548 997.3 9 121 1.3451 1.98 .580 
6.00 16.20 1.0625 63.6 .600 397.0 1.3 132 1.3462 2.12 619 
6.50 17.55 1.0677 69.3 654 996.6 ley 142 1.3472 
7.00 18.90 1.0730 75.0 .707 996.1 ont 153 1.3483 
7.50 20.25 1.0783 80.7 . 762 995.6 2.6 164 1.3494 
8.00 21.60 1.0835 86.5 .816 995.1 3.1 174 1.3504 
8.50 22.95 1.0888 92.4 872 994.5 3.7 185 1.3515 
9.00 24.30 1.0941 98.3 927 993.9 4.3 195 1.3525 
9.50 25.65 1.0995 104.3 .984 993.3 5.0 206 1.3536 
10.00 27.00 1.1048 110.3 1.040 992.6 5.7 217 1.3546 
11.00 29.70 1.1156 122.5 1.156 991.1 al 238 1.3568 
12.00 32.40 1.1264 134.9 1.273 989.5 8.8 259 1.3589 
13.00 35.10 1.1373 147.6 1.392 987.7 10.5 280 1.3610 
14.00 37.79 1.1483 160.5 1.514 985.8 12.4 301 1.3631 
15.00 _ 40.49 1.1594 173.6 1.638 983.8 14.5 322 1.3652 


CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 


53 SODIUM CHLORIDE, NaCl 


MOLECULAR WEIGHT = 58.45 
RELATIVE SPECIFIC REFRACTIVITY =.797 














A % Cs M Cw (Co 4 Cw) (n com Do) A 
by wt. De g/l g-mol/l g/l g/l x 104 n OE, 
.00 1.0000 .0 .000 998.2° 0 0 1.3330 .00 000 
.50 1.0035 5.0 086 996.8 1.5 9 1.3339 .30 . 086 
1.00 1.0071 10.1 my) 995.3 3.0 18 1.3347 .59 .172 
1.50 1.0107 15.1 . 259 993.8 4.5 26 1.3356 .89 .259 
2.00 1.0143 20.2 .346 992.2 6.0 35 1.3365 1.19 .346 
2.50 1.0178 25.4 435 990.6 7.6 44 1.3374 1.49 435 
3.00 1.0214 30.6 523 989.0 9.2 53 1.3382 1.79 523 
3.50 1.0250 35.8 613 987.4 10.8 61 1.3391 2.10 613 
4.00 1.0286 41.1 .703 985.7 12.5 70 1.3400 2.41 .703 
4.50 1.0322 46.4 .793 984.1 14.2 79 1.3409 2.72 793 
5.00 1.0359 51.7 885 982.3 15.9 88 1.3417 3.05 885 
5.50 1.0395 57.1 976 980.6 17.6 96 1.3426 3.36 976 
6.00 1.0431 62.5 1.069 978.8 19.4 105 1.3435 3.69 1.069 
6.50 1.0468 67.9 1.162 977.0 2 114 1.3444 4.02 1.162 
7.00 1.0504 73.4 1.256 975.2 PBS th 123 1.3453 4.36 1.256 
7.50 1.0541 78.9 1.350 973.3 24.9 131 1.3461 4.70 1.350 
8.00 1.0578 84.5 1.445 971.4 26.8 140 1.3470 5.05 1.445 
8.50 1.0615 90.1 1.541 969.5 28.7 149 1.3479 5.41 1.541 
9.00 1.0652 95.7 1.637 967.6 30.6 158 1.3488 5.78 1.637 
9.50 1.0689 101.4 1.734 965.6 32.6 167 1.3496 6.16 1.734 
10.00 1.0726 107.1 1.832 963.6 34.6 175 1.3505 6.54 1.832 
11.00 1.0801 118.6 2.029 959.6 BSa7, 193 1.3523 7.33 2.029 
12.00 1.0876 130.3 2.229 955.4 42.8 211 1.3541 8.16 2.229 
13.00 1.0952 142.1 2.432 951.1 47.1 228 1.3558 9.03 2.432 
14.00 1.1028 154.1 2.637 946.7 51.5 246 1.3576 9.93 2.637 
15.00 1.1105 166.3 2.845 942.3 56.0 264 1.3594 10.88 2.845 
16.00 1.1182 178.6 3.056 937.7 60.6 282 1.3612 11.88 3.056 
17.00 1.1260 191.1 3.269 933.0 65.3 300 1.3630 12.93 3.269 
18.00 1.1339 203.7 3.486 928.2 70.1 318 1.3648 14.04 3.486 
19.00 1.1418 216.6 3.705 923.3 75.0 336 1.3666 15.21 3.705 
20.00 1.1498 229.6 3.927 918.2 80.0 354 1.3684 16.45 3.927 
22.00 1.1660 256.1 4.381 907.9 90.3 391 1.3721 19.18 4.381 
24.00 1.1825 283.3 4.847 897.1 101.1 428 1.3758 4.847 
26.00 1.1993 FRILL i 5.325 885.9 112.3 466 1.3796 5.325 
H W (S + L) 
54 SODIUM HYDROXIDE, NaOH 
MOLECULAR WEIGHT = 40.01 
RELATIVE SPECIFIC REFRACTIVITY =.701 
A % OF M Cire (Co — Cw) (m — no) A s 
by wt. D; g/l g-mol/1 g/l g/l xX 104 n 2G g-mol/l 
.00 1.0000 0 .000 998.2 0 0 1.3330 .00 000 
.50 1.0056 5.0 125 998.8 =1.6 14 1.3344 .43 124 
1.00 1.0112 10.1 252 999.3 1.0 28 1.3358 88 .257 
1.50 1.0167 15.2 381 999.7 Sy 42 1.3372 1.29 .378 
2.00 1.0223 20.4 510 1000.1 1.8 56 1.3386 1.71 .501 
2.50 1.0279 25.7 641 1000.4 —2:2 70 1.3400 2.15 628 
3.00 1.0334 30.9 773 1000.6 208. 84 1.3413 2.60 757 
3.50 1.0390 36.3 907 1000.8 —= 246 97 1.3427 3.06 888 
4.00 1.0445 41.7 1.042 1001.0 —2.7 111 1.3441 3.54 1.022 
4.50 1.0501 47.2 1.179 1001.0 —3.8 124 1.3454 4.03 1.164 
5.00 1.0556 52.7 1.317 1001.1 =—208 138 1.3468 4.53 1.304 
5.50 1.0612 58.3 1.456 1001.0 —2:8 151 1.3481 5.06 1.445 
6.00 1.0667 63.9 1.597 1000.9 —2.7 164 1.3494 5.59 1.587 
6.50 1.0722 69.6 1.739 1000.8 —2.5 17 1.3507 6.15 rages 
7.00 1.0778 75.3 1, 882 1000.6 —2.8 191 1.3521 6.72 1.877 
7.50 1.0833 Sint 2.027 1000.3 —2.1 204 1.3534 7.31 2.023 
8.00 1.0888 87.0 2078 1000.0 =117 217 1.3547 7.91 2.170 
8.50 1.0944 92.9 2.321 999.6 — 168 230 1.3560 8.54 2.318 
9.00 1.0999 98.8 2.470 999.1 —.9 243 1.3572 9.18 2.468 
9.50 1.1054 104.8 2.620 998.6 —.4 255 1.3585 9.84 2.617 
10.00 1.1110 110.9 2.772 998.1 a1 268 1.3598 10.52 2.768 
11.00 1.1220 123.2 3.079 996.8 1.4 293 1.3623 11.95 3.070 
12.00 1.1331 135.7 3.392 995.3 2.9 318 1.3648 13.45 3.372 
13.00 1.1441 148.5 Sh7al 993.6 4.6 343 1.3673 15.05 3.675 
14.00 1.1551 161.4 4.035 991.7 6.6 367 1.3697 16.75 3.977 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 


54 SODIUM HYDROXIDE, NaOH 











A % Cs M Cw (Co — Cw) (m — no) A 8 

by wt. IDR g/l g-mol/l g/l g/l « 104 n RG! g-mol/l 
15.00 1.1662 174.6 4.364 989.5 Sian 392 1.3721 

16.00 AR here 188.0 4.699 987.1 1 | 415 1.3745 

17.00 1.1882 201.6 5.040 984.5 13.7 439 1.3769 

18.00 1.1993 215.5 5.386 981.6 16.6 462 1.3792 

19.00 1.2103 229.5 5.737 978.6 107 485 1.3815 

20.00 1.2213 243.8 6.094 975.3 22.9 508 1.3838 

22.00 1.2432 273.0 6.824 968.0 30.2 

24.00 1.2651 303.1 7.576 959.8 38.4 

26.00 1.2869 334.0 8.348 950.7 47.6 

28.00 1.3086 365.8 9.142 940.5 57.7 

30.00 1.3301 398.3 9.956 929.4 68.8 

32.00 1.3513 431.7 10.789 917.3 81.0 

34.00 1.38722 465.7 11.641 904.1 94.2 

36.00 1.3928 500.5 12.510 889.8 108.4 

38.00 1.4128 535.9 13.394 874.4 123.9 

40.00 1.4322 571.9 14.293 857.8 140.4 

HWC 

55 SODIUM MOLYBDATE, Na,MoO,:2H,O0 

MOLECULAR WEIGHT = 205.94 FORMULA WEIGHT, HYDRATE = 241.98 

RELATIVE SPECIFIC REFRACTIVITY = .641 
7 Na, H % Cs M Cw (Co — Cw) (mn — no) A Ss 
by wt by wt. D5 g/l g-mol/1 g/l g/l xX 104 n OE, g-mol/1 

.00 .00 1.0000 0 . 000 998.2 .0 0 1.3330 .00 000 
.50 .59 1.0043 5.0 024 997.5 aif 9 1.3338 tO 029 

1.00 1.18 1.0086 10.1 .049 996.7 15 17 1.3347 .22 . 062 
1.50 1.76 1.0129 15.2 .074 995.9 2.3 26 1.3356 .30 095 
2.00 2.35 1.0173 20.3 .099 995.1 ‘Biel 34 1.3364 44 .128 
2.50 2.94 1.0216 25.5 124 994.3 3.9 43 1.3373 55 .161 
3.00 3.53 1.0261 30.7 149 993.5 4.7 52 1.3382 .67 .194 
3.50 4.11 1.0305 36.0 175 992.7 5.6 61 1.3390 .78 227 
4.00 4.70 1.0350 41.3 201 991.8 6.4 69 1.3399 .90 . 261 
4.50 5.29 1.0395 46.7 , ane 991.0 7.3 78 1.3408 1.01 295 
5.00 5.88 1.0440 52.1 253 990.1 8.2 87 1.3417 bale .328 
5.50 6.46 1.0486 57.6 . 280 989.2 (De | 96 1.3426 1.24 . 362 
6.00 7.05 1.0532 63.1 . 306 988.3 10.0 105 1.3435 1.35 . 396 
6.50 7.64 1.0578 68.6 .333 987.3 10.9 115 1.3444 
7.00 8.23 1.0625 74.2 361 986.4 11.9 124 1.3454 
7.50 8.81 1.0672 79.9 . 388 985.4 12.8 133 1.3463 
8.00 9.40 1.0719 85.6 416 984.4 13.8 142 1.3472 
8.50 9.99 1.0767 91.4 444 983.5 14.8 152 1.3482 
9.00 10.58 1.0815 97.2 .472 982.5 15.8 161 1.3491 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 


56 SODIUM NITRATE, NaNO; 


MOLECULAR WEIGHT = 85.01 
RELATIVE SPECIFIC REFRACTIVITY = .658 











A % Cs M Cw (Co — Cw) (nm — no) A s 
by wt Dee g/l g-mol/1 g/l g/l Xx 104 n XE g-mol/1 
.00 1.0000 .0 .000 998.2 .0 0 1.3330 .00 .000 
.50 1.0034 5.0 .059 996.6 6: 6 1.3336 .21 .061 
1.00 1.0067 10.0 .118 994.9 3.3 11 1.3341 -40 .114 
1.50 1.0101 15.1 .178 993.2 5.1 17 1.3347 .58 . 168 
2.00 1.0135 20.2 . 238 991.4 6.8 23 1.3353 “EEG . 223 
2.50 1.0168 25.4 .299 989.7 8.6 28 1.3358 .95 5277 
3.00 1.0202 30.6 1359 987.9 10.3 34 1.3364 1.14 332 
3.50 1.0237 35.8 .421 986.1 T25 40 1.3369 1.33 387 
4.00 1.0271 41.0 .482 984.3 14.0 45 1.3375 sess .443 
4.50 1.0305 46.3 545 982.4 15.8 51 1.3381 1.70 498 
5.00 1.0340 51.6 .607 980.5 ‘Whe 57 1.3386 1.89 554 
5.50 1.0374 57.0 .670 978.7 19.6 62 1.3392 2.08 .609 
6.00 1.0409 62.3 EE 976.7 21.5 68 1.3398 2.28 665 
6.50 1.0444 67.8 2tOd 974.8 23.4 74 1.3403 2.47 720 
7.00 1.0479 73.2 861 972.9 25.4 79 1.3409 2.66 775 
7.50 1.0515 78.7 926 970.9 27.3 85 1.3415 2.86 . 830 
8.00 1.0550 84.3 .991 968.9 29.3 91 1.3420 3.05 . 886 
8.50 1.0586 89.8 1.057 966.9 31.3 96 1.3426 3.25 -941 
9.00 1.0622 95.4 Pelelzo 964.8 33.4 102 1.3432 3.44 -995 
9.50 1.0657 101.1 1.189 962.8 35.4 108 1.3438 3.64 1.050 
10.00 1.0693 106.7 1.256 960.7 37.5 113 1.3443 3.84 1.105 
11.00 1.0766° 118.2 1.391 956.5 41.8 125 1.3455 4.23 1.221 
12.00 1.0839 129.8 1.527 952.2 46.1 136 1.3466 4.63 1.330 
13.00 1.0913 141.6 1.666 947.8 50.5 148 1.3478 5.03 1.438 
14.00 1.0988 153.6 1.806 943.3 55.0 159 1.3489 5.44 1.546 
15.00 1.1063 165.6 1.949 938.7 59.6 171 1.3501 5.84 1.652 
16.00 1.1139 177.9 2.093 934.0 64.2 183 1.3513 6.25 ney Ev 6 
17.00 1.1215 190.3 2.239 929.2 69.0 194 1.3524 6.66 1.861 
18.00 1.1292 202.9 2.387 924.3 73.9 206 1.3536 a 1.964 
19.00 1.1370 215.7 2.537 919.4 78.9 218 1.3548 7.48 2.065 
20.00 1.1449 228.6 2.689 914.3 83.9 229 1.3559 7.89 2.165 
22.00 1.1609 254.9 2.999 903.9 94.4 253 1.3583 8.72 2.361 
24.00 italia 282.0 3.317 893.0 105.2 277 1.3607 9.54 2.550 
26.00 1.1937 309.8 3.644 881.8 116.5 301 1.3631 
28.00 1.2106 338.4 3.980 870.1 128.1 325 1.3655 
30.00 1.2279 367.7 4.325 858.0 140.3 349 1.3679 
32.00 1.2455 397.8 4.680 845.4 152.8 374 1.3704 
34.00 1.2634 428.8 5.044 832.4 165.8 398 1.3728 
36.00 1.2818 460.6 5.419 818.9 179.3 423 1.3753 
38.00 1.3005 493.3 5.803 804.9 193.3 449 1.3779 
40.00 1.3197 527.0 6.199 790.4 207.8 474 1.3804 
HWC 
57 SODIUM PHOSPHATE, MONOHYDROGEN (DIBASIC), Na,HPO,:7H,O 
MOLECULAR WEIGHT = 141.98 FORMULA WEIGHT, HYDRATE = 268.09 
RELATIVE SPECIFIC REFRACTIVITY = .576 
A % H % Cs M (oS (Co — Cw) (n = no) A S) 
by wt. by wt Dy g/l g-mol/I g/l g/l x 108 n 6 g-mol /1 
.00 .00 1.0000 0 .000 998.2 0 0 1.3330 00 000 
50 94 1.0050 5.0 035 998.2 a | 10 1.3340 ey, -048 
1.00 1.89 1.0099 10.1 O71 998.0 2 19 1.3349 .32 -092 
1.50 2.83 1.0149 15.2 .107 997.9 4 29 1.3359 46 -133 
2.00 3.78 1.0198 20.4 .143 997.7 6 39 1.3368 
2.50 4.72 1.0248 25.6 . 180 997.4 .8 48 1.3378 
3.00 5.67 1.0297 30.8 1217 997.1 ied 57 1.3387 
3.50 6.61 1.0347 36.2 . 255 996.7 1.5 67 1.3397 
4.00 7.55 1.0397 41.5 . 292 996.3 1.9 7 1.3406 
4.50 8.50 1.0446 46.9 331 995.9 2.4 85 1.3415 
5.00 9.44 1.0496 52.4 . 369 995.4 2.9 94 1.3424 
5.50 10.39 1.0546 57.9 .408 994.8 3.4 103 1.3433 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 


58 SODIUM SULFATE, Na,.SO,:10H,O 


MOLECULAR WEIGHT = 142.06 FORMULA WEIGHT, HYDRATE = 322.22 
RELATIVE SPECIFIC REFRACTIVITY = .543 





A % 


H 


oO 














70 a0 Cs M Cw (Co = Cw) (n — No) A S) 
by wt. by wt. Dio g/l g-mol/l g/l g/l « 104 n AG g-mol/l 
-00 00 1.0000 0 000 998.2 .0 0 1.3330 00 000 
.50 Joe 1.0045 5.0 .035 997.7 aD 8 1.3338 ee lve 047 
1.00 2.27 1.0091 10.1 .071 997.2 1.0 15 1.3345 ney? .092 
1.50 3.40 1.0136 15.2 .107 996.7 LG 23 1.3353 47 .135 
2.00 4.54 1.0182 20.3 .143 996.1 2.2 31 1.3361 .61 .176 
2.50 5.67 1.0228 25.5 .180 995.5 2.8 38 1.3368 .74 216 
3.00 6.80 1.0274 30.8 217 994.8 3.4 46 1.3376 87 254 
3.50 7.94 1.0320 36.1 254 994.1 4.1 53 1.3383 1.00 292 
4.00 9.07 1.0367 41.4 .291 993.4 4.8 61 1.3391 1.13 3828 
4.50 10.21 1.0413 46.8 .329 992.7 6.5 69 1.3398 1.24 364 
5.00 11.34 1.0460 52.2 . 867 991.9 6.3 76 1.3406 1.36 397 
5.50 12.48 1.0506 57.7 . 406 991.1 eel 84 1.3413 1.46 428 
6.00 13.61 1.0553 63.2 445 990.3 8.0 91 1.3421 1.56 456 
6.50 14.74 1.0601 68.8 .484 989.4 8.8 98 1.3428 
7.00 15.88 1.0648 74.4 .524 988.5 Oa: 106 1.3436 
7.50 MT. OL 1.0695 80.1 . 564 987.6 10.7 113 1.3443 
8.00 18.15 1.0743 85.8 . 604 986.6 11.6 121 1.3451 
8.50 19.28 1.0790 91.6 .644 985.6 Ld 128 1.3458 
9.00 20.41 1.0838 97.4 . 685 984.5 13.7 135 1.3465 
9.50 21.55 1.0886 103.2 a2 983.5 14.8 143 1.3472 
10.00 22.68 1.0934 109.1 . 768 982.3 15.9 150 1.3480 
11.00 24.95 1.1031 12d 22 . 853 980.0 18.2 164 1.3494 
12.00 27 22 1.1129 133.3 .938 977.6 20.6 179 1.3509 
13.00 29.49 1.1227 145.7 1.026 975.0 23.2 193 1.3523 
14.00 31.75 1.1326 158.3 1.114 972.3 25.9 207 1.3537 
15.00 34.02 1.1426 alike yak 1.204 969.5 28.8 222 1.3552 
16.00 36.29 ValS26 184.1 1,296 966.5 31.7 236 1.3566 
17.00 38.56 1.1628 LOW a3: 1.389 963.4 34.8 250 1.3580 
18.00 40.83 1.1730 210.8 1.484 960.1 38.1 264 1.3594 
19.00 43.10 1.1833 224.4 1.580 956.7 41.5 278 1.3608 
20.00 45.36 1.1936 238.3 1.677 953.2 45.0 292 1.3622 
22.00 49.90 1.2145 266.7 1.878 945.7 52.6 
24.00 54.44 1.2358 296.1 2.084 937.5 60.7 
HOW € 
59 SODIUM TARTRATE, NaOOC(CHOH).COONa-2H,O 
MOLECULAR WEIGHT = 194.07 FORMULA WEIGHT, HYDRATE = 230.10 
RELATIVE SPECIFIC REFRACTIVITY = .780 
A % H % Cs M Cr (Co — Cw) (nm — no) A S) 
by wt. by wt. De g/l g-mol/1 g/l g/l x 104 n ea@ g-mol/1 
.00 .00 1.0000 .0 .000 998.2 .0 0 1.3330 .00 .000 
.50 .59 1.0035 5.0 .026 996.7 Lid 8 1.3338 11 . 032 
1.00 1.19 1.0070 10.1 .052 995.2 3.0 alZs 1.3346 2 .065 
1-50 1.78 1.0106 alisyeu! .078 993.7 4.6 25 1.3355 .384 .099 
2.00 2.37 1.0141 20.2 .104 992.1 6.2 33 1.3363 .46 .132 
2.50 2.96 1.0177 25.4 Sol 990.5 7.8 42 1.3371 35M . 164 
3.00 3.56 1.0212 30.6 .158 988.8 9.4 50 1.3380 .68 .196 
ono0 4.15 1.0248 35.8 .185 987.2 va Va 58 1.3388 78 .228 
4.00 4.74 1.0284 41.1 2242 985.5 12.7 67 1.3396 .89 . 259 
4.50 5.34 1.0320 46.4 . 239 983.8 14.5 75 1.3405 .99 . 289 
5.00 5.93 1.0356 ly TEA . 266 982.0 16.2 83 1.3413 1.09 .319 
5.50 6.52 1.0392 Dine . 294 980.3 18.0 92 1.3422 
6.00 Ted 1.0428 62.5 1322 978.5 19.7 100 1.3430 
6.50 TeTial 1.0464 67.9 .350 976.7 21.6 108 1.3438 
7.00 8.30 1.0501 73.4 .378 974.8 23.4 117 1.3447 
%250 8.89 1.0537 78.9 .407 973.0 25.3 125 1.3455 
8.00 9.49 1.0574 84.4 435 971.1 27.2 134 1.3463 
8.50 10.08 1.0610 90.0 464 969.1 29.1 142 1.3472 
9.00 10.67 1.0647 95.7 .493 967.2 31.0 150 1.3480 
9.50 11.26 1.0684 101.3 . 522 965.2 33.0 159 1.3489 
10.00 11.86 1.0721 107.0 .551 963.2 35.0 167 1.3497 
11.00 13.04 1.0796 118.5 611 959.1 39.1 184 1.3514 
12.00 14.23 1.0871 130.2 .671 954.9 43.3 201 1.3531 
13.00 15.41 1.0946 142.1 132 950.7 47.6 218 1.3548 
14.00 16.60 1.1022 154.0 .794 946.3 52.0 236 1.3565 
15.00 17.79 1.1099 166.2 . 856 941.8 56.5 253 1.3583 
16.00 18.97 1.1176 178.5 .920 937.1 61.1 270 1.3600 
17.00 20.16 1.1254 191.0 . 984 932.4 65.8 
18.00 21.34 1.21332 203.6 1.049 927.6 70.6 
19.00 22.53 1.1411 216.4 P1115 922.7 76.5 
20.00 23.71 1.1491 229.4 1.182 917.7 80.6 
22.00 26.09 1.1652 255.9 1.319 907.3 91.0 
24.00 28.46 ib salret yi 283.1 1.459 896.5 101.8 
26.00 30.83 1.1984 311.0 1.603 885.3 113.0 
HWA 


CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 


60 SODIUM THIOSULFATE, Na:2S.0;:5H,0 


MOLECULAR WEIGHT = 158.13 FORMULA WEIGHT, HYDRATE = 248.21 


RELATIVE SPECIFIC REFRACTIVITY = .768 
pa Se ee oe en tO 














A % H% Cs M Cw (Co — Cw) (mn — no) A Ss 
by wt. — by wt De, g/l g-mol/l g/l g/l x 104 n OKG g-mol/1 
.00 .00 1.0000 .0 .000 998.2 0) 0 1.3330 .00 .000 
.50 -78 1.0041 5.0 .032 997.3 9 10 1.3340 
1.00 BPS yg 1.0083 10-2 064 996.4 1.8 21 1.3350 
1.50 2.35 1.0124 15.2 096 995.4 2.8 31 1.3361 
2.00 3.14 1.0165 20.3 .128 994.5 3.8 41 1.3371 
2.50 3.92 1.0207 25.5 161 993.4 4.8 51 1.3381 
3.00 4.71 1.0249 30.7 194 992.4 5.9 62 1.3392 
3.50 5.49 1.0291 36.0 227 991.3 6.9 72 1.3402 
4.00 6.28 1.0333 41.3 .261 990.2 8.1 83 1.3412 
4.50 7.06 1.0375 46.6 .295 989.0 9.2 93 1.3423 
5.00 7.85 1.0417 52.0 329 987.8 10.4 103 1.3433 
5.50 8.63 1.0459 57.4 . 363 986.6 11.6 114 1.3444 
6.00 9.42 1.0502 62.9 .398 985.4 12.8 124 1.3454 
6.50 10.20 1.0544 68.4 .433 984.1 14.1 134 1.3464 
7.00 10.99 1.0587 74.0 -468 982.8 15.4 145 1.3475 
7.50 ital dee 1.0630 79.6 .503 981.5 16.7 155 1.3485 
8.00 12.56 1.0673 85.2 .539 980.2 18.1 166 1.3496 
8.50 13.34 1.0716 90.9 .575 978.8 19.4 176 1.3506 
9.00 14.13 1.0759 96.7 611 977.4 20.9 187 LS b17, 
9.50 14.91 1.0803 102.4 648 975.9 22.3 198 1.3527 
10.00 15.70 1.0847 108.3 . 685 974.5 23.8 208 1.3538 
11.00 17.27 1.0934 120.1 . 759 971.5 26.8 229 1.3559 
12.00 18.84 1.1023 132.0 *835 968.3 29.9 251 1.3581 
13.00 20.41 ye 144.2 912 965.1 33.2 272 1.3602 
14.00 21.98 1.1202 156.6 .990 961.7 36.5 294 1.3624 
15.00 23.54 1.1293 169.1 1.069 958.2 40.0 316 1.3646 
16.00 25.11 1.13885 181.8 1.150 954.7 43.6 338 1.3668 
17.00 26.68 1.1477 194.8 1.232 950.9 47.3 360 1.3690 
18.00 28.25 1.1571 207.9 1.315 947.1 51.1 383 1.3712 
19.00 29.82 1.1665 221.2 1.399 943.2 55.0 405 1.3735 
20.00 31.39 1.1760 234.8 1.485 939.1 59.1 428 1.3758 
22.00 34.53 1.1953 262.5 1.660 930.7 67.5 
24.00 37.67 1.2150 291.1 1.841 921.7 76.5 
26.00 40.81 1.2350 320.5 2.027 912.3 86.0 
28.00 43.95 1.2554 350.9 2.219 902.3 95.9 
30.00 47.09 1.2762 382.2 2.417 891.7 106.5 
32.00 50.23 1.2973 414.4 2.621 880.6 117.6 
34.00 53.37 1.3188 447.6 2.831 868.9 129.4 
36.00 56.51 1.3406 481.8 3.047 856.5 141.7 
38.00 59.65 1.3628 516.9 3.269 843.4 154.8 
40.00 62.79 1.3851 553.1 3.498 829.6 168.6 
HW — 
61 SODIUM TUNGSTATE, Na.,W0O,:2H,O 
MOLECULAR WEIGHT = 293.91 FORMULA WEIGHT, HYDRATE = 329.95 
RELATIVE SPECIFIC REFRACTIVITY = .414 
A % H % Cs M oe (Co — Cw) (n — No) A s 
by wt by wt De g/l g-mol/1 g/l g/l x 104 n 1G g-mol/l 
.00 .00 10000 .0 .000 998.2 AL?) 0 1.3330 .00 000 
. 50 . 56 1.0045 5.0 O17 997.7 6 5 1.33385 08 .022 
1.00 1.12 1.0091 10.1 034 997.3 9 11 1.3341 .16 .045 
1.50 1.68 1.0138 15.2 .052 996.8 1.4 17 1.3347 .24 .068 
2.00 2.25 1.0184 20.3 069 996.3 1.9 22 1.3352 32 O91 
2.50 2.81 1.0231 25.5 . 087 995.8 2.4 28 1.3358 .40 .114 
3.00 3.37 1.0279 30.8 .105 995.3 3.0 34 1.3364 48 .138 
3.50 3.93 1.0326 36.1 .123 994.7 3.5 39 1.3369 .56 .161 
4.00 4.49 1.0374 41.4 .141 994.1 4.1 45 1.3375 . 64 .185 
4.50 6.05 1.0422 46.8 159 993.5 4.7 51 1.3381 12 . 209 
5.00 5.61 1.0470 52.3 .178 992.9 5.3 56 1.3386 .80 . 232 
5.560 6.17 1.0519 57.8 .197 992.3 5.9 62 1.3392 .88 256 
6.00 6.74 1.0568 63.3 215 991.7 6.6 68 1.3398 96 . 280 
6.50 7.30 1.0618 68.9 . 234 991.0 7.2 74 1.3403 1.04 . 304 
7.00 7.86 1.0667 74.5 254 990.3 7.9 79 1.3409 bal2 .328 
7.50 8.42 1.0718 80.2 .273 989.6 8.6 85 1.3415 E22 352 
8.00 8.98 1.0768 86.0 . 293 988.9 9.3 91 1.3421 1.29 .376 
8.50 9.54 1.0819 91.8 312 988.2 10.1 97 1.3426 1837 401 
9.00 10.10 1.0870 97.7 332 987.4 10.8 102 1.3432 1.45 425 
AAA — 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 


62 STRONTIUM CHLORIDE, SrCl,-6H,O 


MOLECULAR WEIGHT = 158.54 FORMULA WEIGHT, HYDRATE = 266.64 
RELATIVE SPECIFIC REFRACTIVITY = .635 











A % H % . Cs M Gr (Co — Cw) (n — no) A 8 
by wt. by wt. Dei g/l g-mol/l g/l g/l x 104 n °C g-mol/1 
.00 .00 1.0000 0 000 998.2 0 0 1.3330 00 000 
50 84 1.0044 5.0 032 997.6 6 9 1.3339 (22 064 
1.00 1.68 1.0089 10.1 064 997.0 1.2 18 1.3348 35 102 
1.50 2.52 1.0134 15.2 096 996.4 1.8 27 1.3357 49 .142 
2.00 3.36 1.0179 20.3 .128 995.8 2.5 36 1.3366 63 184 
2.50 4.20 1.0224 25.5 161 995.1 Oya 45 1.3375 .78 228 
3.00 5.05 1.0270 30.8 194 994.4 3.8 55 1.3385 94 n273 
3.50 5.89 1.0316 36.0 1287 993.7 4.5 64 1.3394 1.09 319 
4.00 6.73 1.0362 41.4 261 993.0 5.2 73 1.3403 1.26 .368 
4.50 7.57 1.0409 46.8 295 992.3 5.9 83 1.3412 1.43 418 
5.00 8.41 1.0456 52.2 .829 991.6 6.7 92 1.3422 1.61 .470 
5.50 9.25 1.0503 57.7 364 990.8 7.4 101 1.3431 1.79 523 
6.00 10.09 1.0551 63.2 .399 990.0 8.2 111 1.3441 1.98 578 
6.50 10.93 1.0599 68.8 434 989.2 9.0 120 1.3450 eal 635 
7.00 Thi rire 1.0647 74.4 469 988.4 9.8 130 1.3460 2.38 693 
7.50 12.61 1.0696 80.1 505 987.6 10.6 139 1.3469 2.59 753 
8.00 13.45 1.0745 85.8 541 986.8 11.5 149 1.3479 2.80 815 
8.50 14.30 1.0794 91.6 .578 985.9 1203 159 1.3489 3.03 . 879 
9.00 15.14 1.0844 97.4 614 985.0 13.2 168 1.3498 3.26 944 
9.50 15.98 1.0894 103.3 652 984.2 14.1 178 1.3508 3.50 1.010 
10.00 16.82 1.0944 109.3 689 983.3 15.0 188 1.3518 3.74 1.079 
11.00 18.50 1.1046 121.8 765 981.4 16.8 208 1.3538 4.26 1.228 
12.00 20.18 1.1149 133.6 842 979.4 18.9 228 1.3558 4.81 1.379 
13.00 21.86 1.1255 146.1 921 977.5 20.8 248 1.3578 5.40 1.536 
14.00 23.55 1.1362 158.8 1.002 975.4 22.8 269 1.3599 6.03 1.700 
15.00 25.23 1.1470 171.8 1.083 973.3 25.0 290 1.3620 6.70 1.871 
16.00 26.91 1.1579 184.9 1.167 971.0 27.3 310 1.3640 7.41 2.047 
17.00 28.59 1.1690 198.4 1.251 968.5 29.7 331 1.3661 8.16 2.230 
18.00 30.27 1.1801 212). 1.338 966.0 3212 352 1.3682 8.97 2.419 
19.00 31.96 1.1914 226.0 1.425 963.4 34.9 373 1.3703 9.82 2.614 
20.00 33.64 1.2029 240.1 1.515 960.6 37.6 394 1.3724 10.73 2,814 
22.00 37.00 1.2262 269.3 1.699 954.7 43.5 437 1.3767 12.73 3.230 
24.00 40.36 1.2502 299.5 1.889 948.5 49.7 480 1.3810 14.99 3.664 
26.00 43.73 1.2750 330.9 2.087 941.8 56.4 524 1.3854 
28.00 47.09 1.3006 363.5 2.293 934.8 63.4 570 1.3900 
30.00 50.46 1.3272 397.5 2.507 927.4 70.8 617 1.3946 
32.00 53.82 1.3548 432.8 2.730 919.7 78.6 
34.00 57.18 1.3836 469.6 2.962 911.6 86.7 
HWC 
63 SUCROSE, Ci2H2:01; 
MOLECULAR WEIGHT = 342.30 
RELATIVE SPECIFIC REFRACTIVITY = 1.029 
A % 6). M Ga (Gor— Cw) iene) A s 
by wt. Ds g/l g-mol/1 g/l g/l <i104 n ENG} g-mol/1 
00 1.0000 0 000 998.2 0 0 1.3330 .00 000 
1.00 1.0039 10.0 029 992.1 6.1 14 1.3344 .06 015 
2.00 1.0078 20.1 059 985.9 12.3 29 1.3359 sii 032 
3.00 1.0117 30.3 089 979.6 18.6 43 1.3373 S07 049 
4.00 1.0157 40.6 118 973.3 24.9 58 1.3388 23 .066 
5.00 1.0197 50.9 .149 967.0 Biles 73 1.3403 .29 084 
6.00 1.0237 61.3 179 960.5 BY if 88 1.3418 35 102 
7.00 1.0277 7h es 210 954.1 44,2 103 1.3433 42 121 
8.00 1.0318 82.4 241 947.5 50.7 118 1.3448 .49 141 
9.00 1.0359 93.1 272 941.0 57.3 133 1.3463 55 161 
10.00 1.0400 103.8 .303 934.3 63.9 148 1.3478 .63 181 
11.00 1.0441 114.7 335 927.6 70.6 164 1.3494 .70 203 
12.00 1.0483 125.6 .367 920.9 Ai se 179 1.3509 iii 225 
13.00 1.0525 136.6 .399 914.1 84.2 195 1.3525 85 248 
14.00 1.0568 147.7 431 907.2 91.0 211 1.3541 .93 Sat 
15.00 1.0610 158.9 464 900.3 97.9 227 1.3557 1.01 295 
16.00 1.0653 170.2 497 893.3 104.9 243 1.3573 1.10 .320 
17.00 1.0697 181.5 . 530 886.3 112.0 259 1.3589 1.18 346 
18.00 1.0740 193.0 564 879.2 119.1 275 1.3605 1 BY 372 
19.00 1.0784 204.5 598 872.0 126.2 292 1.3622 37 400 
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CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 
63 SUCROSE, Ci.H201n 








A % Cs M Cw (Co — Cw) (n = No) A Ss 
by wt. iD g/l g-mol/l g/l g/l 1045 n EG, g-mol/l 
~ 20.00 1.0829 216.2 632 864.8 133.5 308 1.3638 1.46 428 

22.00 1.0918 239.8 700 850.1 148.1 342 1.3672 1.67 .488 
24.00 1.1009 263.8 vie 835.2 163.0 376 1.3706 1.89 OO 
26.00 1.1101 288.1 842 820.0 178.2 _410 1.2740 2.12 .619 
28.00 1.1195 312.9 914 804.6 193.6 445 Lot 7b 2.37 692 
30.00 1.1290 338.1 988 788.9 209.3 481 1.3811 2.65 OGL 
32.00 1.1386 363.7 1.063 772.9 225.3 517 1.3847 2.94 855 
34.00 1.1484 389.8 1.139 756.6 241.6 554 1.3884 3.27 947 
36.00 1.1583 416.2 1,216 740.0 258.2 591 1.3921 3.62 1.046 
38.00 1.1683 443.2 1.295 723.1 275.1 629 1.3959 4.01 1.161 
40.00 1.1785 470.6 1.875 705.9 292.4 668 1.3998 4.45 1.281 
42.00 1.1889 498.4 1.456 688.3 309.9 707 1.4037 

44.00 1.1994 526.8 1.539 670.5 327.8 747 1.4076 

46.00 1.2100 555.6 1.623 652.2 346.0 787 1.4117 

48.00 1.2208 584.9 1.709 633.7 364.5 828 1.4158 

50.00 1.2317 614.8 1.796 614.8 383.5 869 1.4199 

52.00 1.2428 645.1 1.885 595.5 402.7 912 1.4242 

54.00 1.2541 676.0 1.975 575.9 422.4 955 1.4284 

56.00 1.2655 707.4 2.067 555.8 442.4 998 1.4328 

58.00 1.2770 739.4 2.160 535.4 462.8 1042 1.4372 

60.00 1.2887 771.9 2,200 514.6 483.6 1087 1.4417 





(N.B.S. Circular C440) (ibid) C 


64 SULFURIC ACID, H,S0O, 


MOLECULAR WEIGHT = 98.08 
RELATIVE SPECIFIC REFRACTIVITY =.693 





A % Gs M Gy (Co — Cw) (n — no) A S 

by wt. Dy g/l g-mol/] g/l g/l x 104 n ane: g-mol/1 
.00 1.0000 .0 . 000 998.2 .0 0 1.3330 .00 . 000 
1.00 1.0068 10.1 . 102 995.0 3.3 13 1.3343 .41 -118 

2.00 1.0135 20.2 206 991.5 6.8 25 1.3355 .78 . 228 

3.00 1.0202 30.6 311 987.8 10.4 37 1.3367 1.14 .333 

4.00 1.0269 41.0 418 984.1 14.2 49 1.3379 1.52 .444 

5.00 1.0336 51.6 526 980.2 18.0 61 1.3391 2.00 . 584 

6.00 1.0404 62.3 635 976.2 22.0 73 1.3403 2.49 127 

7.00 1.0472 73.2 746 972.1 26.1 85 1.3415 3.01 .873 

8.00 1.0540 84.2 858 968.0 30.2 97 1.3427 3.55 1.024 

9.00 1.0609 95.3 972 963.8 34.5 109 1.3439 4.11 TT ST 

10.00 1.0679 106.6 1.087 959.4 38.8 121 1.3451 4.70 1.350 

11.00 1.0750 118.0 1.204 955.1 43.2 134 1.3463 5.33 1.519 

12.00 1.0821 129.6 1.322 950.6 47.6 146 1.3476 6.00 1.694 

13.00 1.0893 141.4 1.441 946.1 52.2 158 1.3488 6.71 1.875 

14.00 1.0966 153.3 1.563 941.4 56.8 171 1.3501 7.48 2.065 

15.00 1.1039 165.3 1.685 936.6 61.6 183 1.3513 8.30 2.262 

16.00 1.1113 177.5 1.810 931.8 66.4 196 1.3526 9.19 2.469 

17.00 1.1188 189.9 1.936 927.0 71.3 209 1.3539 10.15 2.685 

18.00 1.1263 202.4 2.063 922.0 76.3 222 1.3551 11.19 2.912 

19.00 1.1339 215.1 2.193 916.9 81.4 234 1.3564 12.33 3.149 

20.00 1.1416 227.9 2.324 911.6 86.6 247 1.3577 13.58 3.397 

22.00 1.1570 254.1 2.591 900.8 97.4 273 1.3603 16.46 3.927 

24.00 1.1725 280.9 2.864 889.6 108.7 298 1.3628 19.97 

26.00 1.1883 308.4 3.145 877.8 120.4 324 1.3654 24.28 

28.00 1, 2043 336.6 3.432 865.6 132.7 349 1.3679 29.62 

30.00 1.2205 365.5 3.727 852.9 145.4 375 1.3705 36.29 

32.00 1.2370 395.1 4.029 839.6 158.6 400 1.3730 44.66 

34.00 1.2536 425.5 4.338 825.9 172.3 426 1.3756 55.21 

36,00 1.2705 456.6 4.655 Olde 186.5 452 1.3782 68.58 

38.00 1.2877 488.5 4.980 797.0 201.3 477 1.3807 

40.00 1.3052 521.2 5.314 781.7 216.5 503 1.3833 

42.00 1.3230 554.7 5.655 766.0 232.3 

44,00 1.3411 589.0 6.006 749.7 248.6 

46.00 1.3595 624.3 6.365 732.8 265.4 

48.00 1.3783 660.4 6.733 715.5 282.8 

50.00 1.3975 697.5 aera 697.5 300.7 

52.00 1.4172 735.6 7.500 679.0 319.2 

54.00 1.4373 774.8 7.900 660.0 338.2 

56.00 1.4580 815.1 8.310 640.4 357.8 

58.00 1.4793 856.5 8.733 620.2 378.0 

60.00 1.5013 899.2 9.168 599.5 398.8 
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65 TRICHLOROACETIC ACID, CCl;COOH 


MOLECULAR WEIGHT = 163.40 
RELATIVE SPECIFIC REFRACTIVITY = .864 




















A % Cs M Cw (Co = Cw) (n — No) A 8 
by wt Ds g/l g-mol/] g/l g/l x 104 n oe g-mol/l 
.00 1.0000 0 .000 998.2 0 0 1.3330 .00 .000 
.50 1.0025 5.0 031 995.7 2.5 6 1.3336 .10 .030 
1.00 1.0050 10.0 061 993.2 5.0 13 1.3343 ao .060 
1.50 1.0076 15.1 .092 990.7 7.5 19 1.3349 1: .091 
2.00 1.0101 20.2 123 988.1 10.1 26 1.3355 42 mie 
2.50 1.0126 25.3 155 985.5 12.7 32 1.3362 .58 . 162 
3.00 1.0151 30.4 .186 982.9 15.3 38 1.3368 .63 .183 
3.50 1.0177 35.6 .218 980.3 17.9 45 1.3375 74 1214 
4.00 1.0202 40.7 249 977.7 20.6 51 1.3381 84 245 
4.50 1.0227 45.9 .281 975.0 23.2 58 1.3387 95 277 
5.00 1.0253 51.2 318 972.3 25.9 64 1.3394 1.06 .308 
5.50 1.0278 56.4 345 969.6 28.7 70 1.3400 1.16 .339 
6.00 1.0304 61.7 .378 966.8 31.4 77 1.3407 1.27 .370 
6.50 1.0329 67.0 .410 964.1 34.2 83 1.3413 1.37 401 
7.00 1.0355 72.4 .443 961.3 37.0 89 1.3419 1.48 432 
7.50 1.0380 aed .476 958.5 39.8 96 1.3426 1.59 464 
8.00 1.0406 83.1 .509 955.6 42.6 102 1.3432 1.69 495 
8.50 1.0431 88.5 542 952.8 45.4 109 1.3438 1.80 525 
9.00 1.0457 93.9 575 949.9 48.3 115 1.3445 1.90 556 
9.50 1.0483 99.4 .608 947.0 51.2 121 1.3451 2.01 .587 
10.00 1.0508 104.9 642 944.1 54.1 128 1.3458 Ail .618 
AAA 
66 UREA, NH,CONH, 
MOLECULAR WEIGHT = 60.06 
RELATIVE SPECIFIC REFRACTIVITY = 1.147 
A% Cs M Cw (Co — Cw) (n — no) A Ss 
by wt Di g/l g-mol/1 g/l g/l x 104 n rc g-mol/1 
.00 1.0000 .0 .000 998.2 0 0 1.3330 .00 .000 
.50 1.0014 5.0 .083 994.6 3.6 7 1.3337 15 .043 
1.00 1.0028 10.0 .167 991.0 7.3 15 1.3344 .30 .087 
1.50 1.0041 15.0 .250 987.3 10.9 22 1.3352 45 meh 
2.00 1.0055 20.1 .334 983.6 14.6 29 1.3359 61 .176 
2.50 1.0068 25.1 .418 979.9 18.3 36 1.3366 .76 221 
3.00 1.0081 30.2 . 503 976.2 2,1 43 1.3373 .92 . 267 
3.50 1.0095 35.3 .587 972.4 25.8 51 1.3381 1.08 .314 
4.00 1.0109 40.4 672 968.7 29.5 58 1.3388 1.23 .360 
4.50 1.0122 45.5 757 964.9 33.3 65 1.3395 1.39 .407 
5.00 1.0136 50.6 .842 961.2 37.1 72 1.3402 1.56 455 
5.50 1.0149 55.7 .928 957.4 40.8 80 1.3410 172 502 
6.00 1.0163 60.9 1.013 953.6 44.6 87 1.3417 1.88 .550 
6.50 1.0176 66.0 1.099 949.8 48.4 94 1.3424 2.05 .599 
7.00 1.0190 Gee 1.186 946.0 52.2 102 1.3432 2.21 .647 
7.50 1.0204 76.4 1.272 942.2 56.1 109 1.3439 2.38 .696 
8.00 1.0217 81.6 1.359 938.3 59.9 116 1.3446 2.55 744 
8.50 1.0231 86.8 1.445 934.5 63.8 124 1.3454 2.72 .793 
9.00 1.0245 92.0 1,532 930.6 67.6 131 1.3461 2.90 842 
9.50 1.0258 97.3 1.620 926.7 71.5 139 1.3469 3.07 892 
10.00 1.0272 102.5 1.707 922.9 75.4 146 1.3476 3.25 .941 
AAA 
67 URINE SOLIDS, CAT 
RELATIVE SPECIFIC REFRACTIVITY = 1.08 
A % Cs M Cw (Co = Cw) (n co No) A Ss 
by wt D7 g/l g-mol/l g/l g/l x 104 n oe g-mol/l 
.00 1.000 0 .000 998 0 0 1.3330 .00 .000 
.50 1.002 5 995 3 8 1.3338 
1.00 1.004 10 992 6 16 1.3346 
1.50 1.006 15 989 9 24 1.3354 
2.00 1.008 20 986 13 33 1.3363 
2.50 1.010 25 983 16 41 1.3371 
3.00 1.012 30 979 19 49 1.3379 
3.50 1.013 35 976 22 57 1.3387 
4.00 1.015 41 973 25 65 1.3395 
4.50 1.017 46 970 29 73 1.3403 
5.00 1.019 51 966 32 81 1.3411 
5.50 1.021 56 963 35 89 1.3419 
6.00 1.023 61 960 39 97 1.3427 
6.50 1.025 67 956 42 105 1.3435 
7.00 1.027 72 953 45 113 1.3443 
a TOUN o  s B e  e eeeee 


67 URINE SOLIDS, CAT 


CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS (Continued) 























SIR ee a ae et eee eee eee 
A% Cs M Cw (Co — Cw) (n — no) A Ss 
by wt. Dis z£/l g-mol/l g/l g/l x 104 n XG g-mol/] 
7.50 1.028 77 950 49 121 1.3451 
8.00 1.030 82 946 52 129 1.3459 
8.50 1.032 88 943 56 137 1.3466 
9.00 1.034 93 939 59 144 1.3474 
9.50 1.036 98 936 62 152 1.3482 
10.00 1.038 104 932 66 160 1.3490 
11.00 1.041 114 925 73 176 1.3505 
12.00 1.045 125 918 80 191 1.3521 
13.00 1.049 136 911 88 206 1.3536 
14.00 1.052 147 903 95 222 1.3552 
15.00 1.056 158 896 102 237 1.3567 
16.00 1.060 169 888 110 252 1.3582 
17.00 1.063 180 881 117 267 1.3597 
18.00 1.067 192 873 125 282 1.3612 
19.00 1.070 203 865 133 297 1.3626 
20.00 1.074 214 857 141 311 1.3641 
AA 
68 URINE SOLIDS, HUMAN 
RELATIVE SPECIFIC REFRACTIVITY = 1.02 
A % Cs M Cw (Co — Cw) (nm — no) A s 
by wt. Dy g/l g-mol/1] g/l g/l * 104 n 2.6, g-mol/1 
.00 1.000 0 .000 998 0 0 1.3330 .00 .000 
.50 1.002 5 996 3 8 1.3338 
1.00 1.005 10 993 5 16 1.3346 
1.50 1.007 15 990 8 24 1.3354 
2.00 1.009 20 987 11 32 1.3362 
2.50 1.011 25 984 14 40 1.3370 
3.00 1.014 30 981 17 48 1.3377 
3.50 1.016 36 978 20 55 1.3385 
4.00 1.018 41 975 23 63 1.3393 
4.50 1.020 46 972 26 71 1.3401 
5.00 1.022 51 969 29 79 1.3408 
5.50 1.024 56 966 33 86 1.3416 
6.00 1.026 61 963 36 94 1.3424 
6.50 1.028 67 959 39 101 1.3431 
7.00 1.029 72 956 43 109 1.3439 
7.50 1.031 LUCE 952 46 116 1.3446 
8.00 1.033 83 949 50 123 1.3453 
8.50 1.035 88 945 53 131 1.3461 
9.00 1.036 93 941 57 138 1.3468 
9.50 1.038 98 938 61 145 1.3475 
10.00 1.039 104 934 65 152 1.3482 
AA 
69 ZINC SULFATE, ZnS0O,-7H,O0 
MOLECULAR WEIGHT = 161.44 FORMULA WEIGHT, HYDRATE = 287.56 
RELATIVE SPECIFIC REFRACTIVITY = .494 
A % H % Cs M Cw (Co — Cw) (n — no) A Ss 
by wt. by wt. Die g/l g-mol/l1 g/l g/l x 104 n 2 C g-mol/1 
.00 .00 1.0000 .0 .000 998.2 0 0 1.3330 .00 .000 
.50 .89 1.0052 5.0 .031 998.4 —.2 9 1.2339 .08 .022 
1.00 bere 1.0104 10.1 . 062 998.5 —.3 18 1.3348 mn bs .042 
1.50 2.67 1.0156 15.2 094 998.6 —.4 27 1.3357 .22 . 062 
2.00 3.56 1.0209 20.4 .126 998.7 —.4 36 1.3366 .28 . 082 
2.50 4.45 1.0261 25.6 .159 998.7 —.5 45 1.3875 35 .100 
3.00 5.34 1.0314 30.9 .191 998.7 —.5 54 1.3384 -41 119 
3.50 6.23 1.0368 36.2 224 998.7 —.5 63 1.3393 47 -187 
4.00 7.12 1.0421 41.6 258 998.7 —.4 72 1.3402 .53 .155 
4.50 8.02 1.0475 47.1 .291 998.6 —.4 81 1.3411 .59 172 
5.00 8.91 1.0529 52.6 326 998.5 —.3 90 1.3420 .65 .190 
5.50 9.80 1.0584 58.1 . 360 998.4 oe 99 1.3429 me | . 207 
6.00 10.69 1.0638 63.7 395 998.2 .0 109 1.34388 Wes .224 
6.50 11.58 1.0694 69.4 430 998.1 2 118 1.3448 .83 . 241 
7.00 12.47 1.0749 Ta 465 997.9 3 127 1.3457 .89 . 259 
7.50 13.36 1.0805 80.9 .501 997.7 6 136 1.3466 .95 .276 
8.00 14.25 1.0861 86.7 537 997.5 8 145 1.3475 1.01 . 294 
8.50 15.14 1.0918 92.6 .574 997.2 1.0 155 1.3485 1.07 313 
9.00 16.03 1.0975 98.6 611 997.0 1,2 164 1.3494 1.14 .331 
9.50 16.92 1.1033 104.6 648 996.7 1.5 173 1.3503 1.20 351 
10.00 17.81 1.1091 110.7 . 686 996.4 1.8 183 1.3513 iby .370 
11.00 19.59 1.1209 123.1 . 762 995.8 2.4 202 1.3532 1.41 412 
12.00 21.37 1.1328 135.7 841 995.1 3.1 221 1.3551 1.56 .455 
13.00 23.16 1.1449 148.6 .920 994.3 3.9 241 1.3571 1,72 . 502 
14.00 24.94 1.1573 161.7 1.002 993.5 Fg 261 1.3590 1.89 . 552 
15.00 26.72 1.1699 175.2 1.085 992.7 5.6 281 1.3611 2.07 .605 
16.00 28.50 1.1827 188.9 1.170 991.7 6.5 301 1.3631 2.27 - 662 
HWC 
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HEAT OF COMBUSTION 


For ORGANIC COMPOUNDS 


The heat of combustion is given in kilogram calories per gram molecular 
weight of the substance when combustion takes place at atmospheric pressure 
and 20°C. The final products of combustion are gaseous carbon dioxide, liquid 
water and nitrogen gas for C, H, N compounds. For method of computing heats 
of formation see statement following this table. 





























Heat of 
Phys- 
Name Formula ical combis- 
state Pune 
calories 
Acetaldehy desc. ccucs.02 ste oe CHsCHO faceniaies Hemi eves liquid | 279.0 
Acetawide: Fahne cutee aes CELCONHe be aso omieaee solid 282.6 
Aeetanilide), asiiec sao noms oa oes CHsCONHC¢Hs...........| solid | 1,010.4 
A GOtIC ACIG:.m ae oe ant teeies CHsCO soe) stb ar ates ne liquid} 209.4 
Acetic anhydride........... (CHSECO)O) cx. catia cea ote liquid 431.9 
ACOTONO Se cet cic Rivne he eae en oe i ee liquid 426.8 
AGeBOMIeIIG O56 geacckce asters ROT et patna arate gue = cee liquid 302.4 
Acetophenone... 02560506 CuCOGH evar bak eee solid 988.9 
Acetylaceton@ rs. ic ena ce ya Sacha Samer atin liquid} 615.9 
A COUVITED Gat anriste, «o-aia coer oar OE pte en ey ean ana et ore sitive gas 312.0 
INGTONOINR Era e coon aha 3s CH2: CHCHO ent ates, ips ates liquid | 389.6 
ROvVAVe HCHO .,. Se bcos ee cae CHHOCHCOR so) Oo tec oa liquid 327.5 
AGIDLC BOW wes deeabs Jockey wwe (CHs)h(CO2M ec ass ceraaelas-s solid 669.0 
QTE MRGkt gare ome Peoaacels G4 ox CH3CH(NH»2)COcH........ solid 387.7 
Aldol, see B-hydroxybutyr-aldehyde 
Alizarin, see Dihydroxyanthraquinone as 
Allyl alooholy sues se es CHa CHCHZOH a iicchikls liquid; 442.4 
Alllylene css «urate cne plain: eS EOI @) s fee ser pene weeomeeaie gas 465.1 
p-Aminoazobenzene......... HaNCsHaNoCeHs........-.. solid | 1,574.0 
p-Aminophenol............. HIO@GHaMibles cus hc ott y solid 760.0 
Amygdalin..... Nidan an. Ame solid | 2,348.4 
AAV) ACOtAUR 55 cr ssc co eae liquid | 1,042.5 
Amy] alcohol (ferm.) liquid 793.7 
Amylene.. 20.4% 2... .| liquid 803.4 
Anethole. .| solid | 1,324.4 
Aniline. ‘i liquid 811.7 
P=AMISLGING cn eahaniaa emcees CHLOCcHIN Hs. «o. 25.000 solid 924.0 
(A TISOLO RE crestyiciesaipeteue tooo CeHBOC Be eas ea arse elaxona liquid} 905.1 
IAMUDTACENOG vip. kn wislneio crore Collei(CH)2iCsa. 0.0. ees 0 solid | 1,700.4 
AMtHTAGUINONE swerve cvexsic-e1810s (GAIL Oar Soe eh ire ee ee Re solid | 1,544.5 
Aralbinose-a tatu meaaces ote Gr EGOs nace tae mte sole nok solid 559.9 
TATOO ag «cud oletie wc alee sacks GGT O hess sss coax Wacsip claro solid 661.2 
ATachidie acid acme yea GooldoOne aetasc cto metres solid | 3,025.9 
A7OlniG acid wan We cole ee ae (CH2)7(CO2H)2:...5..5 22.05% solid | 1,141.7 
AZOBENZENE... osc esos neers {Oelieins. se set enc ene ae solid | 1,545.9 
Azoxybenzene.............. (@aHaN) pO eaten eee solid | 1,534.5 
Behentevacide neces etn Dob asOe Me teapic dey a nathe yn cae solid | 3,338.4 
Benzalacetone,..c..:. 604-534 3. CeH:CH :CHCOCHS........ solid | 1,257.4 
Benzaldehyde; o.. 2 oa.5 +a -). Cec OHO Re at smote ee liquid 841.3 
Benzamides. crs susecuseia vecuar CoH CONHe: 2. oncreccenat solid 847.6 
Benzanilide.. 0. sae. 6 vee ne ou ee CONROE Ms aif eacarh onder solid | 1,575.5 
BENZ ODO Wie a issecahetee tinsel Cobain sete cick oe cerwitiacionies liquid 782.3 
Benzenediazonium nitrate... CsHeNoNOs eatiaraisca ce eae solid 782.6 
Benzidines 22.0). acn. eee os (GCEEANIEIa 3 oe ates we onan solid | 1,560.9 
Ben Zil wre see with aaeeeoo chiens wy QOS CO) oF ctecrar cccats ma scorers solid | 1,624.6 
¥ Benzoie ied iy. G athens Ors (COOP) oe ieee ae et es solid 7¢k.2 
Benzoic anhydride.......... (Cpe COsO> 22 s.r eae solid | 1,555.1 
Benzointe eee ee Cone CHOH.COC¢Hs. .| solid | 1,671.4 
Benzonitrile nn cnc see ove Cab GNierin os aoien ene liquid 865.5 
Benzophenone... 6.6.6.6 oss (CsHs)2CO PHEW Nel Nei Ne oie eos solid | 1,556.5 
Benzoyl chloride........... Celie C OGG re ee liquid 782.8 
Benzoyl peroxide........... (CREE CO Once rsa tris ceee solid | 1,551.7 
Benzyl alcohols... ncaa es Cos CaO 2s ca unsern eet ALOITE 894.3 
Benzylaminen to, oe ceccch (cs C@oHs@ Ha Nien tacues Se ow tome liquid 969.4 
BenzyUcarbylamines..... 2s ee rinCbaN Gann. aa once liquid | 1,046.5 
Benzylichlorides .casavntna ee CsHsC H2Cl liquid 886.4 
Benzyl] cyanide,...........- CeHsCH2oCN ..| liquid | 1,023.5 
IBOrneoll.cacwe. th ae were ee CioHwO..... .| liquid | 1,469.6 
Bremen ree ee CosHosOsNe. . solid | 2,933.0 
n-Butyl alcohol. . (CARTS OER icc ace aiatarasais iettek liquid 638.6 
tert.-Butyl alcohol, see Trimethyl carbinol 
M=BULVISTMINGs ass > cn ve ere BTU SIN 2 Peer poeruemnees cure escho iar liquid; 710.6 
sec.-Butylamine............ (CHs)(C2Hs) :CHNHs....... liquid 713.0 
tert.-Butylamine............ (GHG SGN ocac.e secure esate liquid 716.0 
tert.-Butylbenzene.......... Cer G(CHse et aie. aoe ere liquid | 1,400.4 
M-BUtYTAMIGE... ccc v es CaHiCONF se, cccmerc teas solid 596.0 
ASISUEMMG AG sing ak ete a CSEROOshl shoo sc.sagua omen liquid 524.3 
n-Butyronitrile............. Ca TL GIN oan ttn ect ce ae sis en liquid | 613.3 
Caleine.s hoe ee eee CsinOaNgr << cee re tere solid | 1,014.2 
Cream BANG 515: x79 4-500 tesa kas MAU RINK Soy nvr cia anche ae ars clnele solid | 1,468.8 
Camphone vuscm cero ne Cobia hare taken ten ain aieeiaraiers solid | 1,411.0 
Cane sugar, see Sucrose 
GBM IO BOE. ce icin sc waa 5 scnache CONPUIM DAK od s'c'v wen tattered oe solid | 1,458.1 
GWanroleiaoldia. at a s’ne ma omer UOMO REM iranstatedsuaccnyarenae liquid 831.0 
Carbon) disulfide, ......0.3.. (8) Rs Anca ee En a ee liquid 246.6 
Carbon subnitride.......... TR EINUBE leis xh, stan ceesear nies solid 514.8 
Carbon tetrachloride. ....... COL iiiisthcs Ot sn SOROCIRN liquid 37.3 
Carbonyl sulfide............ CORSETS cs ae Ge eco Daath & gas 130.5 
@aevacrol)., Atwtrt. tack ecu CHO MON iacta.coin eet an liquid | 1,354.5 
Cetyl alcohols warns..< es nen COMET TAGE iin stereos cel toe solid | 2,504.4 
Cetyl palmitate.; ... 0 ecu. BERL OP ee arik yachad oan cents solid | 4,872.8 
Chloracetic acid............ CIOhLOOR cuca eae once solid 171.0 
o-Chlorobenzoic acid........ ClGECOaM esrcrcndetrenenrat solid 734.5 
CHloroformi team. sere. Mens CHG Mtovc usec cnisciort liquid 89.2 
CORYVSENOr aemm int seeicerieiete Culho Rate akc icnetamra ttre nero solid | 2,139.1 
Cinnamic acid (trans)....... CebbsCR:CHGOsHA th .cn.c.u solid | 1,040.2 
Cinnamic aldehyde......... Cio CHEMO, pac ae liquid | 1,112.3 
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HEAT OF COMBUSTION (Continued) 


For OrGANIC Compounps 


























Heat of 
Phys- 
Name Formula ical eee 
Btate calories 
Cinnamic anhydride........ Cis nOg:femitntet<. gr ba naa solid | 2,091.3 
G-Clinene wets cae Caves CAGE eee nee er dideya et liquid | 1,473.0 
Citric acid (anhydr.)........ CARGO te tine gover tn solid 474.5 
Comeine i, ORR e en ikecca ct CisHsiOsNCEO? einen naa ton solid | 2,327.6 
CGBUNG «| MAUR een oleh oda CaN dialed 3+ .| liquid | 1,275.5 
Creatine (anhydr.)..... .. | CaH9O2Nza. . ..| solid 559.8 
Creatinine...... 5 ORELVOING Rete fatie.c waar ne solid 563.4 
OS Rete Sais ele a xg CHES sO i iahe nea caves liquid 882.6 
G-OTOSO) «TI ete. 8 we dias ek CHSCeEBUOEN ie taccacc a nrac solid 879.5 
M=CLESO!. gis Jia eas Ae etae CRCTHIOHIS ah oe cine urinate liquid} 880.5 
Pee nGel > PR rin wile slat CO Mah erie ia vex ence ve liquid 882.5 
PH OIGsOl |) Heese Sc tcs reese CHeC CHOW. gous cs eno alSOLE 880.0 
m-Cresolmethyl ether....... CHG IOOHE a hocss niin liquid | 1,057.0 
Crotonaldehyde............ CoE OHOUME A seacecctene liquid] 542.1 
Cyanoacetic acid........... NGIOCHiCORHe sd eens ca cne solid 298.8 
GCyaboron “hitiits. 6s cess COIN oe ett reed y vee a a cavd gas 258.3 
Gyeloheptanol oy. ei... cet ClCH) .CHON Fe iietue chen liquid | 1,050.2 
Copletiexanels © 6.6 os ke csso seus caiice akicaann liquid 890.7 
Cycloheptene.............. COREL rath Pte AO to hace vee liquid | 1,049.9 
GCyeioheptanbaoes .ccic. ce (Gis) 7eem ety ceca sires eine ace liquid | 1,087.3 
Gyolahbexane shi hocks e cs (CTS) gh erste teat as, was eens lam liquid 937.8 
Cyclohexene, see Tetrahydrobenzene 
Gyelopentane ue: occ. kane ss (CHD) gr abtrse Ried ted cas vet liquid | 783.6 
Cyclopropane, see Trimethylene 
Gymene ase cor cee ers cae pea liquid | 1,402.8 
Decahydronaphthalene (cis) | CioHis.............000005. liquid | 1,502.5 
Decahydronaphthalene...... CeNTGS FCs aan Sicha Sap e Reare eae  e liquid | 1,499.5 
(trons) 
IDEGRIOr, Aetetisase:. vis certo (ONS Eitan ote Lene een ae liquid | 1,610.2 
Dextrose, see Glucose 
TYAN Vs ee te hee oe cn ero snere (CHI CHG He) 2h ec ence a eh vapor| 903.4 
Diamyl ethers s2 50. ees aan (CEE OMA tie terceris aero liquid | 1,609.3 
DiAmImlene Wea Soave cscs: shore (OHS EY beens. act Oreo ORE aC eee liquid | 1,582.2 
Dibenzyl ease westerns e (CeHsCHe)o....... ..| solid | 1,810.6 
Dibenzyl amine... é A ae! ..| solid | 1,853.0 
o-Dichlorobenzene Ce Io Mest ate .|liquid| 671.8 
Diethylacetic acid.......... (Calls CHCOaHl be aimee Ceeane liquid 830.8 
Diethyl amine. 2... 6 oes 6 (Cabs) INI a ee ce ae liquid] 716.9 
Drethylaniline ges. oa. s8 sks CH 1) eae liquid | 1,451.6 
Diethyl carbonate.......... COMOC Hs) oft i. 4 san dens liquid 647.9 
Diethyl ether ice... ... cee (GoEIS aOR ee ecctae 6 awh ats liquid 651.7 
Diethyl ketone... 4.405.008. (KogEIC OU oe rane eK a liquid 735.6 
Diethyl malonate........... Ee (CON Cet) 8a vie cwcean is liquid 860.4 
Diethyl oxalate. ........... LOTLO) i EY cea Oe aes liquid | 716.0 
Diethyl succinate........... (CHeCO2C2H5)o28 2 5.64 cove we liquid | 1,007.3 
Dihydrobenzene............ ROGET Male Wed ee nee liquid 847.8 
4i-Dihydronaphthalene...... GicHitanee ttt ra tai. s cane liquid | 1,296.3 
Ai-Dihydronaphthalene...... Cigllio ead eee tacae reais ais solid | 1,298.3 
Dihydroxyanthraquinone.... CuHeO2(OH)2—(1, Dna eed solid | 1,448.9 
Ditaesmy Gc oe sss aces ((CHs)2CHC HeC Help Se liquid | 1,615.8 
DUSODUtVlENE lier 6 au as os MCHs) ;CH@HG sie dix k can « liquid | 1,252.4 
DilisOpropyl Pores. kaa ean KCG 3) s© EU painters: acta estas vapor| 993.9 
Diisopropyl ketone......... MCHs)sCH:COTs. 1 5.ceeee liquid | 1,045.5 
Dimethyl amine:........... TEs INDE Oe Pe sie weve, aoe liquid 416.7 
Dimethylaniline............ CoH N(CGHse.4o0 eee liquid | 1,142.7 
Dimethyl carbonate........ COEUR) et iaaa ts ven liquid | 340.8 
Dimethyl ether............ (CGH yeORMAth othe 4c cps dusts gas 347.6 
Dimethylethyl carbinol...... Colig(CHz)sCHOH «46. pic = liquid | 784.6 
Dimethyl] fumarate......... (CHCO:C Hata. ck ea ns solid 664.3 
2, 5-Dimethylhexane........ (CH3)2>CH.C2HsCH (CHa). . . | liquid | 1,303.3 
3, 4-Dimethylhexane........ ieee (CH) Clee sn aun aa. liquid | 1,303.7 
Dimethyl maleate.......... (CHCOsC Haat tt occas cory solid 669.2 
Dimethyl] oxalate........... CONC. RT De die Pe, ee solid 401.9 
2, 2-Dimethylpentane....... (Gh oO CH & pee Sei re pees liquid | 1,148.9 
2, 3-Dimethylpentane....... (CHs)2CHCH(CHs)CoHs... .| liquid | 1,148.9 
2, 4-Dimethylpentane....... (CHs)2CHCH2CH (CHs)2... .| liquid | 1,148.9 
3, 3-Dimethylpentane....... (CHs3)2C(C2Hs)2 liquid | 1,147.9 
Dimethyl] phthalate. . .| CeHs4(CO2C H)2 ..| liquid | 1,119.7 
Dimethyl succinate. . . | (CH2CO2CHa)2. . ..| solid 703.3 
m-Dinitrobenzene.......... GW EELSCNOa) oiitart as nu ntneee solid 696.8 
Dinttrophenoby id ssi acs so CsHs(OH)(NO2)2—(1, 2, 4)..| solid 648.0 
Dinitrotoluencsic.... 50.064 0% CeH3(C Hs) (NO2)2—(1, 2, 4)..| solid 852.8 
Dipbemyl epee ce sareccicv 6a (@eHis ace meen oe eeevay say eae s solid | 1,493.6 
Diphenylamine............ (@sklee Nibiaeeaed a. wh evantnes solid | 1,536.2 
Diphenyl carbinol.......... (Gey 2eCHOR i caus baw on solid | 1,615.4 
Diphenylmethane.......... (Cokls)2@ Hohn ts tw ieee nem es solid | 1,655.0 
Diphenylnitrosamine........ (@eHsyaIN INO see picncs nein solid | 1,532.6 
Dipropare yk ic es ence 3 (CHECiG He) ark veces onecensr 4 « vapor 882.9 
Dipropyl ketone............ ee ae POPES SP idad avers sant liquid | 1,050.5 
Dulcstol pee ee ce | OBA uOPgem ue kees dose mw ea solid 729.1 
IDUTONG 2. teens oe hs es sreat CH OHH, 2,4, 5)....| solid | 1,393.6 
BCOsaNe A-asrotitee ware nc ia wre POEM da ERLE era iis oa dicen Brel ele solid | 3,183.1 
DD aiaderniire) Wo.) Ree RS CaPnOue Mela tise tesa aes io oie 9 solid 504.1 
EPRI NTGa re POM 6 alahe lanai 54 Mo laa chose Rea 2 tere a doe vine gas 368.4 
Ethine, see Acetylene Ee 
Bthyliacetate Ma. . cc6 snes «6 CHsCOsC rsa tse s..ea tf kuaes liquid| 536.9 
Ethyl acetoacetate..........| CHsCOCH2CO2C2Hs........ liquid | 690.8 
Bthyl-alcolHol.\n.50.02..5..5. PLE GONE URS Gls Acar RO en Ieee a liquid] 327.6 
Hthyilaminewnwte a... ieee CERIN a Pewee cartes cen oe liquid | 408.5 
Bthvianilinédyncaecsascc om @etlcNit@ollenwe notice) cant liquid | 1,121.5 
Ethylbenzene.............. CoHsCeH sc. atu:; «certo oe liquid | 1,091.2 
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HEAT OF COMBUSTION (Continued) 


For OrGanic COMPOUNDS 




































Heat of 
Phys- combus- 
Name Formula ical tase IRS 
state | calories 
Hthy benzoate ne... sass sat Cees COr@otpmena. ance te liquid | 1,098.7 
Hthyli bromide 4.46.2 ue. as CoHsBe caer scissor’ vapor b 
Ethyl n-butyrate........... (OF 8b CLO) OF 5 (> eee liquid 
Ethyl carbylamine.......... COEIEING Fe hatch s clean es liquid 
Bthylehblorid@se, cine ene «+ Coble Ae Sac ete ans vapor 
Ethyleycloheptane.......... Coll Carte tte iirc finer liquid 
Mthyvimtormateten,. cra «osu dan PICOsGoWg ttn tee veces liquid 
S-Bthylhexanens...iiccaves Cee, CPE is cal eaasien liquid 
Mth yl Mtodidejschee ¢ ese cs as pee (Ope hal .5. 5 5 peg fe 5 OR Ce liquid 
Ethyl isobutyrate.......... (CHs)2eCHC H2CO2C2Hs..... liquid 
Ethyl isocyanate........... (oN tO eS ihe Avner liquid 
thy linitratesc os a 00. wu es CoH ON Or ee oe nosis. bs ta vapor 
Hithylinitritegicds peace ae swe COON OP tare 6 oes oe on te vapor 
S-Mthylpentanes toa. ..c. ees (@obls) cGy. Se ache w dots liquid 
Ethyl propionate........... CoB COME. ota en iad are liquid 
Bthylisalicylates o.. 0. res « HOC@sHiCOsC2is....2.- 240. liquid 
Bithylvaleratec. 26s ccsees- CIMGCORC SHG as vee nantes liquid 
Wthyvlenewh sels oad ce dean (C18 0) 8 Dik) atte eine eRe aor gas 
Ethylene chloride........... (CTC Woke abies e's 2 trawin aus vapor 
Ethylene diamine........... (GIGNIET a) ope h serra enerstaesne liquid 
Ethylene glycol............ (CHO Ease, dain ere stot Mane liquid 
Ethylene iodide............ (Oc ADY inn on Vere einer citar solid 
th ylene oxides dace cas ve ae an ee aaa nonOnae liquid 
Ethylidene chloride......... CHCA Ebi at ot oi ascmn es liquid 
Eugenol... liquid 
Fenchane.. . | liquid 
lwonene mre xwca it eos a vets solid 
Fluorobenzene CeHsF liquid 
Formaldehyde............. GHGO) nr ivesthatre i sac asin gas 
Hormamides 4 oi. sete nsec s TI COIN goians. spinels snp arenes solid 
Pormiecseid sons tcc cece oo OO 33s Kosi eo liquid 
IBructosé oie sorssw ns rea oO BRUTE ale a scns: aa. 219, ow ARE solid 
Fumaric acid (trans)........ (CHC OTA) 22 od 56s an sraduces solid 
Muiniumale seca e cise 0 oe Claes MR MA Soi svaue uous) ate liquid 
Galsetosey Aiki oa) oc suena CabiieOsivietleds 4 4.o0e eat vaaine solid 
Gallteacid. Anetya i oeacce se 28 CsH3(OH):CO:H—(, 3, 5, 6) | solid 
d=Gli cose s.. bere s in case ea CeHiOgawiaae ssc oraes vars solid 
Glutariciacidtais soar .<s <6 (CEb)s (COs 2h teva eaeds solid 
Gly ceroley i errd aaa ouscnie vi (CHLOM),CHOE.......... liquid 
Glyceryl tributyrate nee Cir eOentrtieide 3 oi wacurnet liquid 
Glycine rease Ase eee ours HeNCHeCO7Hi. 3... occs ate solid 
Gly coment bemieites «coin es (CoHi00s)x per kg.......0-. solid 
Glyeollie aeidscdee cis ca aees CEEOR COM Le cs vices solid 
Glycylglycine:iies sc conn GROIN oe Srlacaa oes solid 
n-Heptaldehyde............ Oh Sadia ord oéee epliqnid 
M-~TLOPUANO Ss i220 hie 85-8 008.9) sieve Ci biea MGs rena ss slew sha Foal liquid 
Heotinesl 5282 beens Soe ead CH:C(Cip) CH: Str ar eee liquid 
n-Heptyl alcohol........... CH:(CH2)sCH20OH......... liquid 
Heptylamine ids sicis saccnies Oris Nilosteet teh. « eee liquid 
Heptylic' acid sinc. ccs es CrBnOee satan faa woes ances liquid 
W=TOKANE YS  hiernia dc aie-e- eters CD AP an Sa eR ee te liquid 
Hexachlorbenzene.......... (CTC) is citi cro RSNC De PRCIeI ne solid 
Hexachlorethane........... @sGlater Afeantca baw cas dees solid 
Hexadecaneiydes cyt ceneks CyeEeds capeiealils a asee nee e solid 
Hexahydronaphthalene...... Pec Eich or ne ae liquid 
Hexamethylbenzene.........) CelCHaess. ccc css uesw cee solid 
Hexamethylenetetramine....|(CH2)sNa..............0055 solid 
Hexamethylethane.......... [(CH3)3C ]2 solid 
Hexyl amine....... ' : ees. A .| liquid 
FIG VIONG 5.5, Dahl eos ack ek a, OP RE I a es oy snes .| liquid 
PRIPPUrle GCG sci hos ees CL GONHCHGOdi .| solid 
Hydantoic Seidel. ccphhak C3sHsO3N solid 
Hydrazobenzene............ CO GTIGN Tacs chee bed dan atch solid 
Hivdroquinol: frs.cs ix aucaw an (Gh F1(0) 2 eRe an eee eee solid 
Hydroquinoldimethyl ether. .| (CH3sO)2CsHa.............. solid 
p-Hydroxyazobenzene.......| HOCsHiaNeCsHs............ solid 
o-Hydroxybenzaldehyde..... CoH (OMGHO tak ew eho liquid 
m-Hydroxybenzaldehyde. ...} CeHsi(OH)CHO............ solid 
p-Hydroxybenzaldehyde..... CoHMOR CHO ta .sc0nnnree solid 
m-Hydroxybenzoic acid. .... HOC HO Osis ss cia ee solid 
p-Hydroxybenzoic acid...... HOCGRHACORE 5 tic sc 40 veal solid 
6-Hydroxybutyraldehyde....| CHsCHOHCH2CHO....... liquid 
NAIOP ey tees os ee ead I GeeisOaNesiaw ress canvas os solid 
Indole: civstave ds his aestuns BETINGHAG Rite edie ween eee solid 
Buositolass, ismiined vas 0.0 en CebhoOnsmeten te sc aweinoewn solid 
Lodoform:; satin ssa cnudnwe ELL ae NTO tas PE fiers ks, omaee solid 
Isoamyl amine............. (CHs)2CHC2HiNHe......... liquid 
[sobutamel sisidiwd «sv ares ances (CHORE Weeds dss on kt aon gas 
Esobwtydialecholyé os5.neasis es (CHs)s:CHaCH:OH......... liquid 
Tsoputyl amines 66 ck eee on CUBA Abie tis-a vtiste es liquid 
Tsobutwloneieiah eins ccacaun (CHSCs shicaqunne vas gas 
Isobutyraldehyde........... (CHC MO Ts: sin vanes vapor 
TeobutyramiGeiys «sc uadis dvs (CHs)sCHCONHs.......... solid 
TeGbuUtymie Biden. esas canes (CHs)sCHCOsoH............| liquid 
TOGGURENONS bem den. cac nek Cosel Oates tks kb > bs oa liquid 
FSODODIANGY odie iss iaucians IREDNG tacinssstoke Peseta kee gas 
TRODSNUATO iy osc eases tine ROR INGK eerie alles ware ahs) aie liquid 
Isophthalic acid............ CeHe(COM eee vce. sa wwe solid 
Isopropyl alcohol (CHa)oCHOH.,. sis & wie REL 
Isopropylbenzene. . . ‘ (CHs)2CHCcHs. liquid 
Isopropyltoluene........... liquid | 1,409.5 


Isopropyltoluene, see Cymene 


CoH hed (CHsCHC3)— 
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Phys-| Heat of 
Name Formula ical combus- 
state | on, kg. 
calories 
TRORARTOLG, . FGaryRe 8 e409: Fon ceesnnn< Os BY OP Gee, oe pee ee liquid | 1,233.9 
TAGUIGAGIG orc ton boardcre ake tues CHICHORCOsH «ocean aun liquid 326.0 
Hactose (anhydie)i. sje inc | CIRELMONL oxfdanshbiose nt sce see solid | 1,350.8 
TiBUTGE Gls ivi. 6 cue vi ateys. 4.055 Grab uOsniarhiach trier cies solid | 1,771.7 
WOGUGING fiece Sete rensivas.1 oes Gas OaNicgetiorok sano. corte ols solid 855.6 
GaLAMONENS gs sie 6.60 ve¥. 08s SG UUER emt Tetras dS ie. on ah and Pe liquid | 1,471.2 
Maleic acid (cig). .... 6.6.5. (CHIC OSE sikh iret so rusia solid 326.1 
Maleic anhydride........... (COO) GO) Hi Pte hice s ss tas eres solid 333.9 
PeMaIO AGE mii e vic ss ave (CQHOHCH2): Seay foeeeange solid 320.1 
Malonic @oids ook nce scenes « CH2(COe2H):2..... sicivear (SOL 207.2 
MaltOses Casi hbo es on Lorie Ce Co ae on solid | 1,350.2 
Mandelic acid.............. Ceo: CHOHCOiH.......... solid 890.3 
G=MIANNIGOL pede iss es ot eie ws CeHuOpctactank tins our oa ee solid 727.6 
IMentnon rrnccsa sete tas rr Gipbliss acs caniren se harem png stihrns liquid | 1,523.2 
Menthol CRT ae sess: eran ee Cope PSO ata cate. ar .0 aoe solid 1,508.8 
BA RSSTUN GF) (CHs)sCeHs—(1, 3, 5)....... liquid | 1,243.6 
Mipsiiy Oe cek tern cet ds (CH3)2C -CHCOCHs ica fess eaeees liquid 846.7 
Mesotartaric acid........... (CHOH)2(COoH)2.......... solid 276.0 
Methane. tM es otc nok (O18 Vien ck path, Ok pO Ree ae eT gas 210.8 
Methyl acetate............. Ee eed oes SERRE Oe liquid 381.2 
Methyl alcohol............4. (CHO Rees tae Bsc ose ¢ ioc4 nl oe liquid 170.9 
Methyl amine........ Ae S| Olsrinislye eye liquid 256.1 
Methylaniline..... ...| CeHsNHCHs. liquid 973.5 
Methyl benzoate C6HsCO2C Hs liquid 943.5 
Methyl bromide............ CET SnE EIEN hie 0 chon tr vapor 184.0 
Methyl butyl ketone........ CH3COGiHg 4.22. .5.55- pn All LiKe Quine | 895.2 
Methyl tert-butyl ketone, see Pinacoline 
Methyl butyrate........... GsBrCOGsH sr crew seu liquid 692.8 
Methyl carbylamine........ CO PRGIN EGS E Ne teiR Ee bora ee ace ace liquid 320.1 
Methyl ‘chlonde. 2... 6. ce. s CHeGlarety seit ete te se oe gas 164.2 
Methyl cinnamate.......... OSS 5 BYLOP EG Bee gt Re ea solid | 1,213.0 
Methyleyclobutane......... CHsCHCH:2CH:2CH2........ liquid| 784.2 
Methyleycloheptane........ WHEC 7 Eustaseiier ss scenes liquid | 1,244.5 
Methyleyclohexane......... CHC iiinretike ts ce ccs cee liquid | 1,091.8 
Methyleyclopentane........ Ce ea taht liquid 937.9 
Methyldiethyl carbinol...... por uae On PTS MRA liquid} 927.0 
Methylene chloride......... (GEIGC ls waa anprittews wiesscpiat 2.4 lees vapor 106.8 
Methylene iodide........... CElem acktiee re ce oe ae liquid 178.4 
Methylethyl ether.......... GHCO Gira, site hecc em tcace vapor] 503.4 
Methylethyl ketone......... CHsCOCGHs «chyt ve ce oes liquid] 582.3 
Methyl formate............ HeOCUs a eiee ees oe ee liquid 233.1 
2-Methylheptane........... (GBe)2CH-Cobine eee oe liquid | 1,306.1 
2-Methylhexane............ (Gl 8 ED ls CO" 2 I ore liquid | 1,148.9 
3-Methylhexane............ (C2Hs)(CH3)CHC3H7....... liquid | 1,148.9 
Methylhexyl ketone........ Cen eevee se liquid } 1,205.1 
Methyl iodide,.e.., «chee e RSI ah ee re am haha os liquid 194.7 
Methyl isobutyrate......... NCU. er riiet liquid 694.2 
Methyliisocyanate. 2. 0. sh. ke |(CHaNCOK. grees ce accesi cess liquid] 269.4 
Methylisopropyl ketone..... CE-COCH (CH) Seimei liquid] 733.9 
Methyl lactate? ii. .cc ch oe ak CHsCHOHCOsCHsS..... 1.) ss liquid 497.2 
Methylipropionates 4 sce... CobisCO2C Banc ac occ wines vapor] 552.3 
Methylpropyl ketone....... CR COCZ Eris tertn tals pourrait liquid 735.6 
Methyl salicylate........... HOCGeHaGOsC Hse ccnc sie eus liquid 898.3 
Milk sugar, see Lactose 
INEORDHINE: epee te aps seas solid | 2,146.3 
Mucic acid. solid 483.6 
Myristic acid. are solid | 2,085.8 
Nepbthaleneso. ance ba ace oa CioHs Mc solid 1,232.5 
a-Naphthoic acid........... Cio COS Sain stevens sees solid | 1,231.8 
B-Naphthoic acid........... Cio COs ain sie cose emia solid | 1,227.6 
= Napbtholacns + usoneatruh a Gio OH carnitine cert ee solid | 1,185.4 
BaNaphtholitesudes aor ers CBO TA ares tics coterie solid | 1,187.2 
a-Naphthonitrile........... Cape Nengmisxntccieves wave we solid | 1,326.2 
8-Naphthonitrile........... GighinGiNias Meer uate solid | 1,321.0 
a-Naphthoquinone.......... CyolleOraeracre nc cea ors solid | 1,100.8 
B-Naphthoquinone.......... Crghipitcs on be eee cree hare solid | 1,106.4 
a-Naphthyl amine.......... Gg ER PINE Tac rns tan isa) » Seb, whe aha re solid | 1,263.5 
B-Naphthyl amine.......... Croll NIR ote hee.) ocen  eicete solid | 1,261.0 
INIECEING Hees aa pe he ees Costo7OgNi2HoO . oe. sens solid | 2,802.9 
IN EE CODING epee cnitts ten hare ce i GoptisaO7Nivenaert: bist cote cus solid | 2,644.5 
NGCOLING ee. ac cae CieHuNataseaee eee oe nee liquid | 1,427.7 
o-Nibraniline.. .. 4%: lassie Gal(Nibe) (NOa ecu r solid 765.8 
maNitraniline’ <... jens CeHa(NH2)(NO2)...........| solid 765.2 
poNitranilinessres setae CeHa(NH2)(NOz).......-.-- solid 761.0 
m-Nitrobenzaldehyde....... OZNCsEUGHOR. bseu biases solid 800.4 
NItrobenzene. oo ee Ralls louis, cartels eres cc veers liquid 739.2 
m-Nitrobenzoic acid........ OzNCcHuCOoH.............| solid 729.1 
INitroethaneerrto sclera he GoHENOsiiike ahactstecut neve nal liquid | 322.2 
Nitroglycerine, see Trinitroglycerol errr 
Nitromethané.........0...5.. ETIINOD. fac cor bone ne ee gt liquid 169.4 
6-NISTGPHenOls ot a oy apes IOC BEG NO oye w:s feaeheses arr solid 689.1 
MaNItLOPHONON ey sie es oie oan ELOCGBEUGN O srrnch osc uer nora solid 684.4 
P= NIOPHODOle ntti: «1. setts HOCsHENO rei ere ae ert solid 688.8 
NItYDDYODANEs code ess pan cl te Colte NOS ce. teeuriee ack vane liquid 477.9 
O-INISLOLOMMENG sip tensa uate (CpakOre WOO yt saeco sacs liquid | 897.0 
p-Nitrotoluené.....-...--.« CHsCeHteNOzi teen solid 888.6 
Octahydronaphthalene liquid | 1,461.7 
MACTATIS 2 Catto ince recuse liquid | 1,302.7 
Octyibalcobole. sara cs ..| liquid | 1,262.0 
Olete Seidl iiss vor otis we eee .| liquid | 2,657.0 
OSaICIACIO eects ore cache vet oie solid 60.2 
Oxamide Fi fone estes eae solid 203.2 
Palmitio acid. sa nals cs solid | 2,398.4 
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Re Heat of 
-1YS- | combus- 
Name Formula ical tion: ike: 
state | calories 
Rapavieniniom ah bitte Gap tis aNd eae er tereatetele solid | 2,478.1 
Pentamethylbenzene (Ge (Gls AY. Sigeegan pomeoatcLs solid | 1,554.0 
M=PeNTANE is) hele ee era gas 838.3 
n-Pentane... liquid] 833.4 
Phenacetin ..| solid | 1,285.2 
Phenanthraquinone......... .| solid | 1,544.0 
Phenanthrener = «ote. ano solid | 1,692.5 
Phienetole. cota. cy ireviretees ots CoHsOCoHis A ee eee liquid | 1,060.3 
Phenol Scant es Gi iemelonaie (GPE IS O)S Li Nee Pee meee renee solid 732.2 
Phenylacetic acid... 2... «+ |'\CebsCHeCOsHs . 4... es solid 930.2 
Phenylacetylene............ CoHtOsCHe i tccnatmani at bt liquid | 1,024.2 
Phenylalanine: < «vv. crore sie GSH HOIN ie fa eet excaneein. solid | 1,111.3 
p-Phenylenediamine. GELS GNI a oS ii ot ern tokete vs iste solid 843.4 
Phenylethylene, see Styrene . 
Phenylalycinesi. .«.65% +5 sss CoHsNHCH2COoH......... solid 955.1 
Phenylhydrazine........... (CHS ISIN srs Gene ieee O. solid 875.4 
Phenylhydroxylamine....... GaFAG INTEL OEM oy o.4s:5a,0' sce atetots liquid | 803.7 
Phenylitodides (. visas ces ves (Gye Wal Os ices catia Stearn ee carmeh liquid | 770.7 
Phioroglucinolay.. 2. .6.6.s CeO shone sce seo solid 635.7 
Phthalic acrdissatecccic es aie CeO aac pists ais ate ot solid 771.0 
Phthalic anhydride......... ease tania | bee aoa solid 783.4 
Phpbalimitdeyres ce vies. Siac Oost tans oceans eee. solid 849.5 
Rieniciacidsnnacs bus sions cies CH (OH) (NOne_G, 2, 4, 6)| solid 611.8 
PINGeGlne for ee iis sek cleats CHECORUC Halen isso oe bee solid 891.8 
PID GriGiNG sets aks e's viele ae liquid | 826.6 
Piperonal\ hasten. vse 8% a0 0 le solid 870.7 
PrOpaney. enlace Nea naw gas 526.3 
Propine, see Alijlene ae 
Propionaldehyde........... liquid | 434.2 
Propionamide.......... ae ..| solid 439.9 
Propionic acid. .... ..| liquid 367.2 
Propionic anhydride....... .| liquid 746.6 
Proplonttriles in. wonee sie: es liquid 456.4 
n-Propyl alcohol............ liquid 480.5 
Propyiamine's se saireeaienes . | liquid 558.3 
n-Propylbenzene........... liquid | 1,246.4 
Propyliibromude.., os... >.>: vapor| 497.3 
Propyl carbylamine......... liquid 639.6 
Propyichlorides +). «<q. vapor| 478.3 
Propylene. er siesta cere gas 490.2 
Propylene glycol........... liquid 431.0 
n-Propyl iodide............ CsHil liquid 514.3 
n-Propyltoluene. ...........> CaHt (CH) (Catt) —C, 3)....| liquid | 1,405.4 
Pseudocumene.... 05... a5 CeHs3(CH3)s—(1, 2, 4)....... liquid | 1,241.7 
Pyridine tenn Soe CREIGN Se irr acG itecistece ty tsk liquid | 658.5 
Pyrocatecholuss..c sa. cree CcHti(OE) aragen as sactecans a. solid 684.8 
Pymopalloleerns nscale ee Cpls OED) satgesicis c/c.2i ee ae solid 638.7 
PRY cnOle ce aon re Moura ee (ORELEIN GC erieneroemmcerr sate are liquid 567.7 
Qivercitoll anette sc clsecn vens GeH Otten lose eh cre bape solid 704.2 
Quinolineh ston ken cocoa (CBRN Sere et rare ta ete nets anette liquid | 1,123.5 
Quimonoe; Arve se cs seen ee OF CRG Orage s cee solid 656.6 
Ra minosOndrcurcs ts cnc ee Gms: Ordeen sta vkek Canton aioe solid | 2,025.5 
Retene se Memoga asia st Giighiiterrer iia stube wcrc ee ee solid | 2,306.8 
REsorcinolecriac.h oesciins se CetORD stones oycce occu solid 683.0 
Resorcinoldimethyl ether... .| (CHsO)2»CeHa.............. liquid | 1,022.6 
Rhamnoseyccwe: Masia nes «ase CREOR ee te ane cater oe rae solid 718.3 
Satrole irene es asec Gioblirc@ae can csi ccc wc oie ee liquid | 1,244.1 
Salicylaldehyde, see o-Hydroxybenzaldehyde 
*Salicvile acid). atcs ice saa vs HOCsHsCO2H—(1, 2)...... solid 723.1 
Sancosinemrr ct one ce s. CHsNHCH2CO:H solid 401.1 
Sebacic acid See Ee ~ «| SOnd | 1,297.3: 
Skatole ..-| CoHoN.. liquid | 1,170.5 
d-Sorbose <i CoblisObste ne colstatstrene hart solid 668.3 
Starch... (CeHi00s)x per kg solid | 4,178.8 
Stearic acid CEI eat ne sak cn ree eek solid | 2,711.8 
Stryvennimes wanna. oes « Rila PO FINI tte Sirgen eat solid | 2,685.7 
SWrene wercie ees hawk CePiCRnC bie: ics c cence liquid | 1,047.1 
BUDOrie HOI seeks be ee yess Cees AACS era cin solid 985.2 
BuccinicsaGid siya. sccm. nes (CH 15) Myf ee eta, solid 357.1 
Succinic acid nitrile........., (CHLGN 4 A RE liquid | 545.7 
Succinic anhydride......... (GHSCO sO owes ita crows solid 369.6 
Swcowmidemc saints a ses CORROUN Pernice foe cen cae solid 437.9 
Bucrosesiiomadaureiiont wan ve. CisersOu oats Meets cs coes solid | 1,349.6 
Sylwestreneicja0$ cee oe ae ROMUIR EA ah Suni La vA mb als liquid | 1,464.7 
G@oDartarie acid. ...i.. casas (CHOH)s(COsH)» Sat areca ees solid 275.1 
d, |-Tartaric acid (anhydr.)..| (CHOH)2(COo2H)2.......... solid 278.4 
Terephthalic acid........... Gael GOn bad s kixe cice wats solid 770.4 
Merpin: DVdratess scsi ssn Cor A Oe a pe solid | 1,451.0 
Terwimeols.. 55. cok ceeme cewk CENT oh, oan arn iso dew, baie solid | 1,469.5 
Tetrahydrobenzene......... Cablager waver tee sian tow ee ccereig liquid | 891.9 
Tetrahydronaphthalene.....| CroHian. .. 12. ceceeseccnece liquid | 1,852.4 
Tetramethylmethane....... KOEI IGEN pete ohertiohe scete oy atte gas 842.6 
Tetraphenylmethane........ (Cleese Cheatctans tne on wrens 6 solid | 3,102.4 
POPE glee eh cah's sie va wee Gy BiNeOapcck ee tie. oo ceca solid 842.3 
Mebane tater e ccc meme © i9H210aN SEPT tiaccoe chee solid | 2,441.3 
TIODRGNES tanita isis sashes GaSe ceere Warnecke arn esle liquid | 670.5 
DESI) Baeireter, Gp ousscie shane CrOTUIE, sears re tee itiateacct retains liquid | 1,506.4 
Tolivermyo liens eo os stay cies spactctievs LON C1 BEG reas atu er nee ars liquid | 1,353.4 
DhiyamOlveeetsity oh wccteviale as Gro OV fogs Sratulh cctrersnirs serene solid 1,349.7 
Phy MOqQuinONnes cic... wee LORLIS Oats tos te saya) sPivncile 5 soho TL 27 its 
Dalene iim oh ae oni GHC san rctecricccse ol acren liquid | 934.2 
O= MOM ACL aces ce citiccoiee se CHsColsyCOeH. . ..| solid 928.9 








*Recommended as a secondary thermochemical standard. 
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mm=Toliicvacid 66 s0e0800 00s CH GreC Osta sean aks solid 928.6 
g@-Toluic.acid-csakw et werd CHC COsF i cae solid 926.9 
O=MOlMIGING 7is..sncoerusious eo CHsCeHaNisoan qian enn sor liquid] 964.3 
m-Toluidine CHsCeHaN gi cciincsaties nas liquid] 965.3 
P= DOWIING.. 6 acca aso al MOCRAMOMERAUN SDM crc way wictaaen we solid 958.4 
o-Tolunitrile. . sell (OR GHAG Notes» cttlreator liquid | 1,030.3 
DOlMGuINGne) waueaes ude hk (Oye OTE Se SRN cure ineriettrrad solid 803.2 
Triaminotriphenyl carbinol. .| (CeHsNH2)sCOH........... solid | 2,483.5 
Tribenzyl amine............ RG CERO RIS SIN he sien ares ene solid | 2,762.1 
Trichloracetic acid.......... CHOCO ats. dase itecorde.: solid 92.8 
Triethyl @mMihes. cc. ck wk ws (Coble eNom naa crak liquid | 1,036.8 
Triethyl carbinol........... (CoH sG HOM nuance cues liquid | 1,080.0 
Triisoamyl amine........... [(CH3)2CHCH2CHo)sN...... liquid | 2,459.3 
Triisobutyl BMING sre wanes < ey To taRN eee RE liquid | 1,973.6 
Trimethyl amine taro ct <1 /| (GHa)aN «24 ches occ ce eee liquid 578.6 
2, 2, 3- -Trimethylbutane A es (CHC, OHi(CHs) ee anccegar liquid | 1,147.9 
Trimethyl CANDING] Vere stace ih (Cela a OL cit aa cot «ania liquid | 629.3 
Triméthylene... 60. .c0 2 uel: CHCHcih ACO CRS Perens gas 496.8 
Trimethylethylene.......... (CHs)s@:CHCHs can cvs we liquid | 796.0 
Trimethylethylene.......... (CEs): CH CHa cinans ae vapor| 803.6 
2, 2,4-Trimethylpentane. ...| (CH3)sC.CH2xCH(CHs)e..... liquid | 1,303.9 
Trinitrobenzene.. ....<...... CeH2(NOz2)s—(1, 3, 5)....... solid 663.7 
ETINIGFORLYV COTO! & bc fk sncate cee CEH CN Os) eae uuieeceaccuenet liquid | 368.4 
Trinitrotoluene i520 64.5) ons yeep (CHa) oe 6a aebeene solid 820.7 
PMphenyl amines « o2..6 pne< MG BENG) SINGS vititc ti dvcateconys aeere solid | 2,267.8 
Triphenylbenzene.......... CeH3(CsHs)s—(1, 3, 5)...... solid | 2,936.7 
Triphenyl carbinol.......... (Ceo SCHON ao ae ennes solid | 2,340.8 
Triphenylmethane.......... (Gels) sCHi enact ou solid | 2,388.7 
Triphenyl methyl........... (Cob eC ree Ayes nein eee solid | 2,378.5 
ASVTOSING ha heel. oc seme einer SETIOSIN werent evan earieoan solid | 1,070.2 
Windecylicacid): ssn + snes iis EDO) es von Ra MR cee solid | 1,615.9 
NOPOG So Bec aR ah afhes as CIN AOOL SS tence sons wraayee oe solid 151.6 
Urethane. . NH2CO2CoHs solid 397.2 
Uric acid aes Neate coterie 2 .| solid 460.2 
m-Valericiacid. 2. e0s4. 5. CA CO oc PST liquid 681.6 
WViaazllin nceeacconccoiicss een ee ee . .| solid 914.1 
ORAVIONOA aero ens te vee de (GHa)sCoHavcae acces eevee oe liquid | 1,091.7 
WM AVICNEG oe oer eos she era (Hs) 2@ Glas ate, stave liquid | 1,088.4 
=X VACNO Prd cn ie te nine nse tine (Cs) 2@ eH age en eases liquid | 1,089.1 
XSI OBO Neher tela CEH OR Milesico tenet solid 561.5 





HEAT OF FORMATION 


For OrGanic COMPOUNDS 


The heat of formation of a compound ‘‘A”’ is equal to the sum of the heats of 
formation of the products of combustion minus the heat of combustion (see 
preceding table) of the compound ‘‘A.’’ The heat of formation of: 


Free oe ets cteua ttn Meenata es dalneoaeeets 0 kg-cal 
CONGAS) A: Pid fos bos teeta wet o kaos 94.38 ‘* 
ae diquid fromird EDS Gartaeet ink os neues 34,19) ee 
HF (dilute aqueous solution)............ 75.6 oS 
SOsi(easiie- Mec. eb atte cable os.c cuca oa 69.3 ¢ 
HBr (aqueous solution)...............4. 28 54 
FEO (A Gueous SOLULION) 16.6 16:0: 6100 aeiscsiarssa 39.46 ‘ 
HNOs (aqueous solution)............... 49.80 ‘ 
H2SO4 (aqueous solution).........-..... 207.5 a 
Example I 
To calculate the heat of formation of methane (CH4) where 
Heat of combustion of methane = 210.8 
Heat of formation of CO2 = 94.38 
Heat of formation of }H20 = 34:19 


and where the combustion occurs according to the equation: 
CHa + 202 = COz (gas) + 2H20 (liquid) 


Then the heat of formation of CHa = 94.38 + 4(34.19) — 210.8 = 
kg-cal. per gram molecular weight. 


+20.34 


Example II 
To calculate the heat of formation of ethylene (C2H4) where 
Heat of combustion of ethylene = 331.6 
and the combustion occurs according to the equation: 
C2Hs + 302 = 2COz2 + 2H20 
The heat of formation of CoHs = 2(94.38) + 4(34.19) — 331.6 = 
cal. per gram molecular weight. 
Example III 
To calculate the heat of formation of ethylamine (C2HsNHz2) where 
Heat of combustion of ethylamine = 408.5 
and the combustion occurs according to the equation: 
CoHsNH2 + 3.7502 = 2CO2 + 3.5(H20) + 0.5Ne 
The heat of formation of CoHsNHe2 = 2(94.38) + 7(34.19) + O(N2) — 408.5 = 
+19.59 kg-cal. per gram molecular weight. 
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FATS AND OILS 


These data for fats and oils were compiled originally for the Biology Data Book by H. J. Harwood, and 
R. P. Geyer. 1964. Data are reproduced here by permission of the copyright owners of the above publi- 
cation, the Federation of American Societies for Experimental Biology, Washington, D.C. pp. 380-382. 

Values are typical rather than average, and frequently were derived from specific analyses for particular 


samples (especially the constituent fatty acids). Extreme variations may occur, depending on a number 
pe a Sa a SN a PP 
































Constants 
; : f ; frac- 
Fat or Oil Source Melting | Specific are ; Sanone 
(or Solidi- | Gravity tndex Iodine ee Baa 
fication) (or 40°C Value Valne 
Point, °C | Density) | n =, 
(A) (B) (C) (D) (E) (F) (G) 
Land Animals a 
1 Butterfat Bos taurus BYRD 0.91140°/15°| 1 4548 D0nL 227 
2 Depot fat Homo sapiens (15) 0.91815 1.4602 67.6 196.2 
3 Lard oil Sus scrofa (Oe) 0.91915° 1.4615 58.6 194.6 
4 Neat’s-foot oil BEtGuiises — W@ Mba ar >s 0.91025° 1.46425° | 69-76 190-199 
5 Tallow, beef Bitoni. 1) GPP 2. '| > srers ene 49.5 197 
6 Tallow, mutton Ovis aries (42.0) 0.94515 1.4565 40 194 
Marine Animals 
a Cod-liver oil Gadustinorhige =) eee ORG 2525 1.48125 | 165 186 
8 Herring oil Chipeahanengus, Se ae 0.9008 1.46105 | 140 192 
9 Menhaden oil Brevoortia tyrannus | ........ 0.903%" 1.4645°°° | 170 191 
10 Sardine oil Sandinops caerulea \) ae. . 0.9058°° 1.46605 | 185 191 
il Sperm oil, body Physeter mac;noce phallic | metas te 2 tan 76-88 122-130 
12 Sperm oil, head TES IMAChOCEDIVOLS se arama ere de eee Gea ee 70 140-144 
13 Whale oil Balaena mysticetus | ........ 0.892°° 1.4608 | 120 195 
Plants 
14 Babassu oil Attalea funifera 22-26 (0..8939°) >. 1.4435" | 15.5 247 
15 Castor oil Ricinus communis (—18.0) | 0.9611 1.4770 $529 180.3 
16 Cocoa butter Theobroma cacao 34.1 0.96415 1.4568 36.5 193.8 
17 Coconut oil Cocos nucifera DAS al 0.92415° 1.4493 10.4 268 
18 Corn oil Zea mays (—20.0) | 0.92215° 1.4734 122.6 192.0 
19 Cotton seed oil Gossypium hirsutum (—1.0) OC Ee 1.4735 105.7 194.3 
20 Linseed oil Linum usitatissimum (—24.0) | 0.9381 1.47822© | 178.7 190.3 
21 Mustard oil LEHORSSOOD ORR Na 0.9145" | 1.475 102 174 
22 Neem oil Melia azadirachta —3 0.91715 4615 fal 194.5 
23 Niger-seed oil Guizotia abyssinica | ........ 0.92515° 1471 128.5 190 
24 Oiticica oil Icaniantigi dd. sin |e ene OR OTS eh Oe ees. 140-180] ...... 
25 Olive oil Olea europaea sativa (—6.0) 0.91815 1.4679 81.1 189.7 
26 Palm oil Elaeis guineensis tayedl) 0.91515 1.4578 ist er 199.1 
27 Palm-kernel oil E. guineensis 24.1 0.9231 1.4569 SHO ale. 219.9 
28 Peanut oil Arachis hypogaea (3.0) 0.91415° 1.4691 93.4 192.1 
29 Perilla oil eniila initescats ssn sake ne (0.935'*°) | 1.48128 | 195 192 
30 Poppy-seed oil Papaver somniferum (—15) 0.9251" 1.4685 135 194 
31 Rapeseed oil Brassica campestris (—10) 0.9151 1.4706 98.6 174.7 
32 Safflower oil Carthamus tonctonvs, Wl vase es (0.9008°°) | 1.4626°° | 145 192 
ay} Sesame oil Sesamum indicum (—6.0) 0.91925° 1.4646 106.6 187.9 
34 Soybean oil _ | Glycine soja (—16.0) | 0.92715 1.4729 130.0 190.6 
35 Sunflower-seed oil | Helianthus annuus (—17.0) | 0.92315 1.4694 25D 188.7 
36 Tung oil Aleurites fordi (—2.5) 0.93416 1.51742® | 168.2 L93n0 
37 Wheat-germ oil Lmiacund aesiony alleen ee ok. |= Seek ee eee nes Poe) — | eee 
‘Caproic. *Capryli. *Capric. *Butyric. ‘Decenoic. *C,. monoethenoic. 7 Ci, monoethenoic. § Gado- 
leic plus erucic. ° Cj, n-pentadecanoic. !°C,; margaric. !! 12-Methyl tetradecanoic. 12 Cx) polyethenoic. 
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Constituent Fatty Acids, g/100 g total fatty acids 


FATS AND OILS 


of variables such as source, treatment, and age of a fat or oil. Specific Gravity (column D) was calculated 
at the specified temperature (degrees centigrade) and referred to water at the same temperature, unless 
otherwise specified. Density, shown in parentheses (column D), was measured at the specified tempera- 


ray oie centigrade). Refractive Index (column E) was measured at 50°C, unless otherwise 
specified. 












































Saturated Unsaturated 
- | Myris- | Palmi-}|a,...-. | Ara- Palmit- , | Lino- | Lino- 
Lauric |“ j5, tie | Stearic! chigic | Other Gleide, ae oe eilete alclonte Other 
(H) (I) (J) (K) (L) (M) (N) (O) (P) (Q) (R) 
D1 Stk ai AtleiweGHOe (OSs | Sede" 12.0% 0.587), 4.6) 10607 13..6 3.64; 0.15: 0.16; 
2.33 0.97 1.48: 1.09: 
1.019; 0.411 
2 2.7 24.0 SoA RP bve wh ieussetcra toy: 5 46.9 | 10.2 2.58 
3 1.3 28.3 A OP I eiaea es | fee mush enoesys Poff 47.5 |6 SAAS Sani Ne 
BN ae eh call ree eC Pasa ee Sa | acai Sete nabs OAH eeseaael Werte aa Heri tere o hepa ac 
5 6.3 27.4 SEAS iL a eetearyay tesa pe SEC WAR Meester |lerdea cassie chtrosc 
6 4.6 24.6 SOE |nemececest | cctera ter SLi) e fies Saseel foresee fice cate oo acc 
a 5.8 8.4 Gee, Pall) cs 8 || events or eyear 20.0 |«—29.1—»] .... | 25.412; 9.618 
8 G23 13.0 MLSE SCG lente ellie < rts cercore 4.9 seleode PAO WSLS a re 
9 an) 16.3 0.6 OR OleA || tro wchec oe 15.5 29.6 re Wes 
0. 14 
10 il 14.6 Se. Ml eet santo Rees: aus Wt |< Se Sete ALOR: 
trace’; 15.415 
14 a 5 eg | eee Well ee ae | en Sa O61 a7 io 118. 47,'1916 
12 | 16 14 8 2 3.53 15 lee nee 45.147. 6.518 
135) [052 9.3 15.6 Pape a || ean ae cede are 14.4 | 35.2 GEO Ae 
9.57: 0.217 
14:1) 444 | 15.4 \86 O07 | 0,2 10.21; 4.8 Leah) | aicd~ oill eek, al ee eee 
6.68 
a ee a 7.4 3.1 8718 
| OYE |r scot (ee aneetesee 24.4 35.4 in ell GRO Brees saat Ste teg eyed IE NG es | eS Sesh Ho ole 6 
17 | 45.4 18.0 | 10.5 2.3 Ons VE OSes ora OT 58) pi BS ee KeXon| erin le aee Rance io Be 
8.48 
18 1.4 10.2 3.0 Reese UW ack tetes eas eS CAO |Mavesncon \Necaee te 11) Sans Morale G9 bs 
19 1.4 23.4 tall TESTU aeicceoe 2.0 Diy dehe ya 2 lt weer: id 5 eichos neo 32 
DO cir aaa Eee 6.3 2.5 OSs Giterite eee ae 19.0 | 24.1 | 47.4 | 0.21 
21 Tee etel Bll hanes oeeeeae Mercia oe ame || eee tee 277 220) 16). 629) 825) ale O2u: 
51.072 
22 PAC roe MLA oN 2A OAR OSS 20) ae a eked OS MOn eae Fa leh che crete: 
23 Biel) ie a) ebro sera ae Ween SO SeO er) wanes |\ mo scacees.< 
24 1 $$$ Ose sea 6.2 Peon ieee ea 
25 diraces|eOno 2.3 OTA aR 22H 84.4 | 4.6 Ra tiadbll Pano atime 
PAI eee 154: 40.1 5.5 LSS ae cee ree 42.7 | 10.3 SPAS ea Races hte cece 
27 | 46.9 Zeal || elates 1.3 5 ein [PEATE TEKOP shy Ose Riel ied ator teain ato oe 
28 Ors anal (ener 8.3 Del Dele TE A eee Beveecemal Cates aM FO, 0) WAOO! | no oe | nll pelos 
DD) | SSS ee || ieee ib yfetoy Wee ain || UPS ES Gaces-6 Go-:c 
OMe esl etes eves ZN ToDo || 7 aaLO Ea weeere le coh ete aire NCO oe fell Sas aoe oa 
TD Pro! Thee chuck | a 6 ball sere a Vet Rie ch cee ge Rac S Beara 32 15 1 507? 
| <0 et ee RO WADE | elede” "|| oo ae eons < 
a) || Sao eee Orel 4.3 OR Sea ertt cae tor te 7 sso dete WALD AL te cg if ee eS 6D. 0.0.0 
34 0.2 Onl W958 2.4 ORO NRW ten bree 0.4 SOY WO |) Baws | M0;ile 
35 sy Ree ouiligg oases 5.6 2.2 OMS Veale || Reece Breve aoe Psy \| (oho), 4 ake heater cm ore c 
363 | <—————— 41688 ons dr ein 4.1 OG | code PMOsee 
53 | es crac GB HI We Soe | sawces soos s 


132. polyethenoic. 14Behenic. !°Ci, polyethenoic. 
cludes behenic and lignoceric. 2° Percent by weight. *! 























25 Wleostearic. 
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16 Gadoleic. !7C2, polyethenoic. *° Ricinoleic. 1° In- 
Lignoceric. 2? Erucic. ?* Includes behenic. ** Licanic. 
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The table 
given at the 


LOWERING OF VAPOR PRESSURE BY SALTS IN AQUEOUS SOLUTIONS 


(From Smithsonian Tables.) 


a ll a A Se Se 2 eo 


gives the reduction of the vapor pressure in millimeters due to the presence of the number of grammolecules of salt per liter of water 
head of the columns, at the temperature 100° C, at which temperature the vapor pressure of pure water is 760 millimeters. 





Substance 0.5 | 1.0} 2.0 | 3.0 | 4.0 | 5.0 | 6.0 | 8.0 | 10.0 Substance 0.5] 1.0] 2.0 | 3.0 | 4.0 | 5.0 | 6.0 | 8.0 | 10.0 
Al2(SO4)s........ 12.8/36.5 THO euentveedae (is e0187. 4078.1 
AICls 22 .5|61.0}179.0)318.0 LizCrOu..........]16.4/32.6] 74.0/120.0]171.0 
Bass Qneerneein ce 6.6/15.4) 34.4 MecOuuech ance 6.5/12.0] 24.5] 47.5 
Ba(OH)2......... 12.3]22.5] 39.0 MgCl. ..........{16.8/39.0/100.5/183.3/277.0|377.0 
Ba(NOs)z......../13.5]27.0 Mg(NOs)s........ 17. 6|42.0/101.0/174.8 
Ba(ClOs)2........ 15.8/33.3] 70.5/108.2 MgBro...........{17.9/44.0]115.8/205.3/298.5 
Ba Ciera niece 16.4/36.7| 77.6 MgH2(SOa)o....../18.3/46.0/116.0 
BaBr2 16.8/38.8] 91.4/150.0/204.7 WRASTOVE, 50 SRE 6.0/10.5} 21.0 
R650 woo atont nee. 9.9]23.0) 56.0/106.0 MnCly 15.0|/34.0] 76.0/122.3/167.0|/209.0 
Ca(NOs)2 16.4/34.8] 74.6/139.3]161.7/205.4 NaH2PO,......../10.5/20.0] 36.5] 51.7] 66.8] 82.0] 96.5)126.7)157.1 
Galeria ke ee: 17.0/39.8] 95.3/166.6/241.5/319.5 NaHS0Ou... 10.9/22.1] 47.3] 75.0]100.2/126.1/148.5/189.7|/231.4 
CHIC Reon ate 17.7|44.2]105.8/191.0/283.3/368.5 Na NOs anata: aon 10.6/22.5| 46.2] 68.1] 90.3]111.5]131.7/167.8/198.8 
CdSO. 4.1} 8.9] 18.1 NaClO; 10.5/23.0] 48.4] 73.5] 98.5}/123.3/147.5/196.5/223.5 
Sia s eee ce 7.6|14.8] 33.5] 52.7 GNaROD sel Soa 11.6 
CdBr2 8.6]17.8] 36.7] 55.7] 80.0 NaOH.........../11.8]22.8] 48.2] 77.3]107.5]139.1/172.5/243.3/314.0 
OG 1G! Pi ane eos 9.6]18.8] 36.7] 57.0] 77.3] 99.0 NaNO>..........|11.6/24.4] 50.0] 75.0] 98.2/122. 5/146 .5)189.0)/226.2 
Cd(NO;)2 15.9]36.1) 78.0]122.2 NasHPO,......../12.1]23.5] 43.0] 60.0] 78.7) 99.8/122.1 
Cd(ClOs)2.......- 17.5 INaHiGOss. ia5.cer 12.9]24.1] 48.2] 77.6|102.2]127.8/152.0/198.0)/239.4 
CoSO.... 5.5]10.7| 22.9] 45.5 NazSOu........../12.6/25.0] 48.9] 74.2 
CoGlsi.aseerass 15.0/34.8] 83.0|136.0/186.4 NaCl 12.3]25.2} 52.1) 80.0)111.0}143.0)176.5 
Co(NOs)z......../17.3]39.2| 89.0]152.0/218.7/282.0/332.0 NaBrOse ee 12.1/25.0] 54.1] 81.3/108.8/136.0 
Ines O) ay aoe 5.8|10.7| 24.0] 42.4 NaBr 12.6/25.9| 57.0] 89.2/124.2/159.5]197.5/268.0 
HSBOs. .oc. 6 4:66, 011993) 25/1] 38.0|"51.0 Nalernctoh nan ee 12.1/25.6] 60.2] 99.5]136.7/177.5|/221.0|301.5/370.0 
HsPO............| 6.6/14.0] 28.6] 45.2] 62.0] 81.5/103.0/146.9|189.5] NasP207......... 13.2/22.0 
HsAsOs..........] 7.3]15.0] 30.2] 46.4] 64.9 INaz@Og nase ee 14.3|27.3] 53.5] 80.2]111.0 
H2SOu...........]12.9]26.5] 62.8/104.0/148.0]198.4/247.0|343.2 Na2C204... 14.5}30.0) 65.8)/105.8|/146.0 
KGS Oa. yn sas 10.2/19.5) 33.3] 47.8] 60.5] 73.1] 85.2 INanWiOs mena 14.8/33.6] 71.6/115.7/162.6 
GS EO) pic Sears 10.3/21.1] 40.1] 57.6] 74.5] 88.2/102.1|126.3]148.0] NasPOu.......... 16.5|30.0) 52.5 
KC10; 10.6|21.6] 42.8] 62.1] 80.0 (NabOs) eno 17.1]36.5 
EGBTOSe naa sear ar 10.9|22.4] 45.0 INIEIN © sees ae 12.8/22.0] 42.1] 62.7| 82.9]103.8]121.0/152.2/180.0 
ESE S Olgas, 5 per 10.9]21.9] 43.3] 65.3] 85.5/107.8/129.9]170.0 (NH) 2SiFls 11.5/25.0) 44.5 
KINOsSeae, oa 11.1]22.8] 44.8] 67.0] 90.0/110.5/130.7/167.0/198.8] NHuCl........... 12.0/23.7] 45.1] 69.3] 94.2/118.5/138.2|179.0/213.8 
ClO My es ceb 11.5/22.3 NHsHSOy....... 11.5/22.0| 46.8] 71.0] 94.5/118. |139.0/181.2/218.0 
KCl. 12.2/24.4] 48.8] 74.1|100.9/128.5/152.2 (NH4)280u....... 11.0/24.0] 46.5] 69.5) 93.0]117.0/141.8 
KSELC O gins hee 11.6|23.6] 59.0] 77.6|104.2/132.0/160.0/210.0|255.0] NHuBr.......... 11.9]23.9] 48.8] 74.1] 99.4/121.5]145.5/190.2/228.5 
eleedartaes: Site ic 12.5]25.3| 52.2| 82.6]112.2/141.5/171.8/225.5|278.5] NHul 12.9]25.1] 49.8] 78.5/104. 5/132 3/156 .0)200.0)/243.5 
TOR OY wes event cole 13.9}28.3] 59.8] 94.2/131.0 INASOV GE ore 5.0/10.2] 21.5 
K2WO, 13.9]33.0] 75.0/123.8/175.4/226.4 NiCh. 16.1|37.0] 86.7|147.0/212.8 
K2CO; 14.4/31.0] 68.3]105.5|152.0/209.0/258.5|350.0 INICNOs) are 16.1]37.3] 91.3]156.2)235.0 
KOH 15.0/29.5| 64.0] 99.2)140.0]181.8]223.0|/309.5|387.8] Pb(NOs)2.. 12.3/23.5] 45.0] 63.0 
Ka Or Osta 16.2/29.5] 60.0 Sr(SOz)2......... 7.2|20.3] 47.0 
LiNO; 12.2/25.9] 55.7| 88.9/122.2]155.1]188.0/253.4/309.2] Sr(NOs)2......... 15.8/31.0] 64.0] 97.4]131.4 
LiCl. 12.1/25.5] 57.1] 95.0/132.5/175.5/219.5/311.5/393.5] SrCle 16.8/38.8] 91.4/156.8/223.3/281.5 
LiBr. 12.2]26.2} 60.0] 97.0/140.0]186.3/241.5/341.5/438.0] SrBre 17.8/42.0]101. 1/179 .0|267.0 
Hes S Oa eee teas 13.3/28.1] 56.8] 89.0 ZnS Ose 4.9/10.4] 21.5] 42.1] 66.2 
ViHSO,..........|/12.8]27.0] 57.0] 93.0/130.0)/168. ZnCl». 9.2|18.7] 46.2} 75.0/107.0|153.0)195.0 
Lil..............|13.6]28.6] 64.7/105.2/154. 5/206 .0|264.0/357.0/445.0| Zn(NOs)2........ 16.6/39.0] 93.5/157.5/223.8 
LioSiFle........../15.4/34.0) 70.0/106.0 
ee eames ee a ee ea ee 
























































THERMAL CONDUCTIVITY OF GASES 








The values in this table are given as cal/(sec)(cm?)(°C/cm)  10-*. To convert these values to Btuy (hr) (fe) (Bit) 10S 
multiply by 241.909. 
°F |—400) —300 | —200 | —100| —40 | —20 0 20 40 60 80 100 120 200 
os °C |—240| —184.4|—128.9]—73.3| —40 |—28.9]—17.8| —6.7 | 4.4-| 15.6 | 26.7 | 37.8 | 48.9 | 93.3 
I NCTA Ch OF Wel Re We reel ret G tone clhenionny Seeru 28.10] 34.71) 37.19] 39.67] 42.15] 45.04) 47.94) 50.83) 53.72) 56.62] 69.43 
yt an [i ee AML IEO aie) (co cot tran chi hee. Cer ol) Cao ckene ess 50.09) 52.15] 54.22] 56.24) 58.31] 60.34) 62.20) 64.22) 66.04|...... 
Niger se 2 Wik allen btae olla occ ol cate 43.39] 45.87] 48.35] 50.83] 53.31) 55.79] 58.68) 61.58) 64.47|...... 
Argon f° eerie nc aregy lam epee las nauene 34.30] 35.95| 37.19] 38.85] 40.09] 41.33) 42.57] 44.22) 45.46)...... 
Bromine |) Wages beseies been se| het tate cel eter nnn voll aed ete eee lla ene QS OD sc <fosai a. &\|jeteaors eel  etusensun'l acetates LD ST |e P ok del isictcs a eas 
Me Ritaney er bo occas leery etl: Gectes aurllte nest arte festa eee ene 30.99} 33.06) 35.54} 38.02] 40.91] 43.39] 54.14 
SEA BYORI) 2 (PR RMD ere a cereal a erm | Smee Iles cca ica sects Cat heehee SHAR 32.65) 33.89] 36.37) 38.85] 41.74] 44.22) 55.79 
Garbonrdioxide iia «alitecastietel| omimieuen gta in erence 27.90) 29.75] 31.70] 33.68] 35.62} 37.61] 39.67) 41.74) 43.81]...... 
Carbon disulides ofc alie ouersteceraltcercbeewe alts con e-seallteskseevea yan vues 1405) 15.29) 165530 27-77) TOOL 19584 ee llama. 
@arbonsmon oxide |Neelal|ie cheer hese re ellen 47.94| 50.00] 51.95] 53.85] 55.87] 57.86] 59.92) 61.99) 63.89)...... 
Chlorine) CG Wi, TH ita ee kee ty lem tele Ad erence ace 15.29] 16.53] 17.36] 18.18} 19.01] 20.25). 21.08) 21.90} 23.14)...... 
Mewteriui, Pele IS secrete atetel||eicrens. ce, cilfsnalt teu ts 274. 82/285 .15/295.07|305. 81/309 . 95/322. 34/334 .74/343.01/355.40)...... 
CGO es ilinceteerel| eernicene. anel| erence ote r 23.97| 32.65] 35.54] 38.43] 41.33] 44.63] 47.94) 51.24) 54.55) 58.27) 74.39 
thao, Wed) Ghali Pele cick etl eysaes APA sam «0, 5] leurote Need Rowe enc tllse eas oe 29.341 30091032565) 34471) 236 .08ie 8 Seren anc 
1dadebiabyabrGh | ll cmeaeenn | iit cut o || voeeeeeners Gate Doe lomo tints | Iroc o0| drat rene 31.41] 33.47| 35.54] 37.61) 39.67) 42.15]...... 
DORE A Leh sX Tape) beeen ehacuceri| carpet bs 24 ieee eee 26.86] 33.06] 35.54] 38.02) 40.50) 43.39) 46.29) 49.18) 52.07] 54.96] 68.19 
Bluorine, (ty ee ee 18.18] 30.58] 43.39] 50.83] 52.90) 55.38) 57.86] 59.92) 61.99) 64.06) 66.12) 68.19) 76.04 
Helium 84.31] 163.24 | 221.51 |274.8 |304.99/314. 49/324. 00/333. 50/343 . 42/352. 10/360. 36/368 .63/376.07|...... 
Hydrogen 59.92] 142.57 | 227.29 |308.7 |357.47/371.93|388.46|405. 00/417 39/433 .92 446 .32/458.72/471.11]...... 
Hydrogenj bromide ea l\.% ei al teats Pails ns 15.29] 16.11] 16.49] 17.77] 18.60) 19.84) 20.66] 21.49)......)...... 
Hy dnogenohlorideility. swale scl etaltaeke acs) ane ie 25.62) 26.86] 28.51) 29.75] 30.99) 32.23) 33.89] 35.12)......)...... 
Ety.drogenueyanidenl ems a| faites lami dette aecidt alta eas asad fetramere 23.97) 25.62| 26.86) 28.10} 29.75] 30.99) 32.65]...... 
Efyvdrogengsultiden || eet te das sella. afAltawers « oils oatemetatexaene ts = 28.10} 29.75) 31.41] 33.47)...... BO, 1 SiteMeter oe 
isGaignantorlp. i Sees tee petra oil ster Aas cigs | MRORREE EC stele em (tO) ULE, RAN e-Sheess. cea! |Vatatas ear [We dataye, evel |lsieatawe tate 26-156) so ated ee sts 
Methane |l..... 22.32] 36.86| 52.07| 61.37| 64.55| 67.86) 71.08) 74.39) 78.11) 81.83) 85.54) 89.26/106.62 
Neon P07 § trode leeeraeh i ebadlic ie kere 97 .94|100. 84/104. 14/107 .03/109 .93}112.82/115.71/118.19}121.09]...... 
INatresOxudeny Ue iinscsce lemon ashe 30.91] 42.40] 49.01] 51.24) 53.39|) 55.54) 57.65) 59.76) 61.99) 64.06) 66.12) 74.39 
Nitrogen" 7 |h...--. 20.25 | 33.06] 44.22] 50.42] 52.48] 54.55] 56.20) 58.27] 60.34] 62.40) 64.06] 65.71|...... 
Nitroustoxides Baie. preliseana SA etowe 28.93] 30.91] 32.90) 35.04] 37.15} 39.30) 41.45) 43.81) 46.08]...... 
Oxygen oy te 18.84] 31.66] 43.72] 50.54] 52.81] 54.96) 57.24) 59.43) 61.58) 63.64) 65.91) 68.19] 76.87 
MVETODADCg Mee lemon aac etns| (tarts sanlhemcee an 27.69] 29.75| 32.23] 34.71] 37.19] 39.67) 42.47) 45.46) 48.35) 60.75 
RATIO CIRE ING Weisel tite tale Gets als d|tcaace 1281! 13.:64)\ 1488 15770) i G253)\ ie TT) AS AO Boe. a ae 
1 Rea WH COLO) Co) OF) lh ees ace lrg caeeeeneceen cel en treat in| | ohare llega e cen 17.36] 18.60] 19.42} 20.66) 21.49) 22.73) 23.56]......]...... 
Re 2M (CUC IED my lieve. fail ee coamices ter aeeeesrcrn te cy sess. rhein ses eee 21.90} 22.32) 22.73) 23.14) 23.56) 23.97]......].:..... 
Vee PpA(G) = RGLND DY) | ITE re alleh ae ct rete ol Pah cee Ghee || APR eee hoses aol ane ae 24.80} 25.62) 26.45) 27.28) 28.10) 28.93)......]...... 
Wik GOT be ilitanrncn el ito. tae Pall Sar sene otis fre ce-Mec ell lnecrarareralliauereratiene 34.71) 36.78) 38.85) 40.50) 42.57) 44.63) 46.70] 54.96 












































THERMAL CONDUCTIVITY OF GASEOUS HELIUM, NITROGEN AND WATER 


From NSRDS-NBS 8 
R. W. Powell, C. Y. Ho, and P. E., Liley 
The thermal conductivity, k, is given in the units Milliwatt em-! °K—. To convert to Cal(gm) hr7! em °K~ multiply the values listed in the 
table by 0.860421 



















































k k k k 

He No He Ne H.0 He No H.0 He No 
T (K) T (K) T (K) T (K) 
0.08 0.00044 150 0.950 0.1385 650 2.64 0.467 0.518 1750 5.57 0.981 
0.09 0.00053 160 0.992 0.1474 660 2.67 0.472 0.529 1800 5.70 1.013 
0.10 0.00064 170 1.033 0.1562 670 2.69 0.478 0.540 1850 5.83 1.046 
0.15 0.00130 180 1.072 0.1651 680 2.72 0.483 0.551 1900 5.96 1.080 
0.20 0.00231 190 Pets 0.1739 690 2.75 0.488 0.562 1950 6.08 1.113 
0.25 0.0039 200 1.151 0.1826 700 2.78 0.493 0.572 2000 6.20 1.146 
0.30 0.0062 210 1.190 0.1908 710 2.81 0.498 0.58 2100 6.44 1.207 
0.35 0.0089 220 1.228 0.1989 720 2.84 0.503 0.59 2200 6.69 1.263 
0.40 0.0120 230 1.266 0.2067 730 2.87 0.508 0.60 2300 6.93 1.314 
0.45 0.0154 240 1.304 0.2145 740 2.90 0.513 0.62 2400 7.16 1.361 
0.5 0.0187 250 1.338 0.2222 (0.140)* 750 2.02 | 0:517) 9) 0168 2500 7.39 1.406 
0.6 0.0231 260 1.372 0.2298 (0.148)* 760 2.95 0.522 0.64 2600 7.62 1.449 
0.7 0.0252 270 1.405 0.2374 (0.156)* 770 2.98 0.526 0.65 2700 7.85 1.494 
0.8 0.0262 280 1.437 0.2449 0.164 780 3.01 0.531 0.66 2800 8.07 1.542 
0.9 0.0266 290 1.468 0.2524 0.172 790 3.04 0.536 0.67 2900 8.29 1.590 
1.0 0.0269 300 1.499 0.2598 0.181 800 3.07 0.541 0.68 3000 8.51 1.640 
1.25 0.0281 310 1.530 0.2671 0.189 810 3.09 0.546 0.69 3100 8.72 1.691 
1:5 0.0306 320 1.560 0.2741 0.197 820 3.12 0.551 0.70 3200 8.95 1.743 
2.0 0.0393 330 1.590 0.2808 0.205 830 3.15 0.555 0.71 3300 9.16 1.795 
2.5 0.0502 340 1.619 0.2874 0.214 840 3.18 0.559 0.72 3400 9.37 1.853 
3.0 0.0607 350 1.649 0.29389 0.222 850 3.21 0.564 0.73 3500 9.58 1.915 
3.5 0.0732 360 1.678 —6:3002 ~ 70.231 860 3.23 0.569 0.74 3600 9.79 
4.0 0.0803 370 1.708 0.3065 0.239 870 3.26 0.574 0.75 3700 10.00 
4.5 0.0879 380 17ST) OrSleg 0 248 880 35208 01578) c0:76 3800 10.22 
5.0 0.0962 390 1.766 0.3189 0.256 890 3132s OL OSS men Os 77 3900 10.43 
6 0.1113 400 1.795 0.3252 0.264 900 3.35 0.587 0.78 4000 10.64 
7 0.1247 410 1.824 0.3314 0.273 910 3.37 0.592 4100 10.85 
8 0.1393 420 1.853 0.3376 0.282 920 3.40 0.596 4200 11.06 
9 0.1523 430 1.882 0.3438 0.291 930 3.43 0.600 4300 M27, 
10 0.1640 440 1.914 0.3501 0.300 940 3.46 0.605 4400 11.48 
12 0.1866 450 1.947 0.3564 0.307 950 3.49 0.609 4500 11.69 
14 0.2067 460 1.980 0.3626 0.317 960 3.52 0.613 4600 11.90 
16 0.2259 470 2.013 0.3688 0.327 970 3.54 0.618 4700 12.11 
18 0.2435 480 2.046 0.3749 0.337 980 3.57 0.622 4800 12.31 
20 0.2582 490 2.080 0.3808 0.347 990 3.60 0.626 4900 12.51 
25 0.2962 500 2.114 0.3864 0.357 1000 3.63 0.631 5000 ee fil 
30 0.3330 510 2.15 0.392 0.368 1050 3.76 0.651 
35 0.3669 520 Belk 0.398 0.378 1100 3.89 0.672 
40 0.4000 530 2 OM: 0.403 0.389 1150 4.03 0.693 
45 0.4314 540 2.25 0.408 0.400 1200 AIGA wmOZiS 
50 0.4623 (0.0485)* || 550 2.29 0.414 0.411 1250 4.29 0.733 
60 0.521 (0.0578)* || 560 2.33 0.420 0.422 1300 4.43 0.754 
70 0.578 (0.0670)* || 570 2.36 0.425 0.432 1350 4.55 0.775 
80 0.631 0.0762 580 2.40 0.431 0.443 1400 4.69 0.797 
90 0.679 0.0852 590 2.43 0.436 0.454 1450 4.82 0.819 
100 0.730 0.0941 600 2.47 0.441 0.464 1500 4.94 0.842 
110 0.776 0.1030 610 2.51 0.446 0.475 1550 5.07 0.867 
120 0.819 0.1119 620 2.54 0.452 0.486 1600 5.21 0.893 
130 0.863 0.1208 630 2.58 0.457 0.497 

0.907 0.1296 ; 0.508 























THERMAL CONDUCTIVITY OF 


THERMAL CONDUCTIVITY 


DIELECTRIC CRYSTALS 















Conductivity 
mw/cm deg K 
Name Remarks sae) eee) ey 
83° K | 273° K 
NEAT DOM ie nities etnies Small crystals, 99.9 gE hs 42 33 
TWO sso... nat een oi! 99109°% CaCOz a: 54 38 
Doss gee. | Lexee cry stalse: 50 33 
Caleitesc. nt. sea at Main crystal axis perpendicular 180 46 
to rod axis. 
ID Kone NAAN Ene Main crystal axis parallel to rod 293 54 
axis. 
SV vite och wrceiebel testes Natural ‘erystaly../.0) om ane Os 159 75 
KCl. Pressed at 8,000 atm........... 314 88 
KCl. From s MOLES. Bais Aa ow ee 402 92 
INA GC) itr feet Ree tbe |r ALO fee SERRA caret Bo coces cats 343 92 
NaCl.. Preaed at 8,000. atm.........-, 251 71 
RUGCleaal Cm phe ee oes OWA teammate aitate: setegs 180 63 
Bviuitere ci. eek eva lave COs iu ee Ne Chay a 343 84 
Oleh eee cae Pressed at 1,250 atm...........| 243 eis) 
KCl, Pressed at 2,500 atm........... 368 92 
KCl. Pressed at 8,900 atm........... 402 96 
OBrien cere ets sty Pressed at 8,000 atm........... 92 38 
IN'S BY aya tants tae oe Aliaarag GO Poteet vcvemtivAelich oan 50 25 
AC oat Sonn 5 eso 2 oe | GOMee aire weruis ira tare seen ees 121 29 
CHW rs tone a eos yl hited DOs sevetice opniriodcolause nals 234 71 
IN GRY APN Boies. yattettts onesie ee (0 FoR een eon eich DRC 519 105 
B50) B05 Ser > er GO Fess toe os sees totipera etre 59 33 
RD Clipe ticd..c hee «| Rae (ORES, Salar han Laie Cn Laer epee 29 21 
90% KBr. 10:7 KWON 3) ose: LO ay a5 cL ohne: Se aes 50 29 
TRSGA, VR ESPON NCO) El ee GO ic, aoe dy orine geet 3 ners 29 21 
50 % KBr, 50% KCl..|..... OLE bee tas eciemen easthtiers 25 25 
25% KBr, 75% KCl..| Pressed at 8,000 atm........... 46 33 
10% KBr, 907 SCL eee COME caer ce seme casita 80 50 
50 % KCl, 50 % NaCl. 188 71 
KEN O sie es 17 Bil 
Mercuric chloride..... 17 13 
INGA CIE net oboe sya 109 25 
INIEUIB en resece cick 67 25 
Ba QNi@s)oynes eases 14 33 13 
Copper sulfate....... 29 21 
agnesium sulfate.... 25 25 
KysFe(CNoe).... ve 17 
Chrom alum..... 13 yah 
Potassium alum...... 13 21 
Potassium bichromate| Main crystal axis perpendicular 17 21 
to rod axis. 
DOR seen sates ciale Main crystal axis parallel to rod 17 17 
axis. 
TOpPad Scisscsiate siete trclons IMI OT AL ox err ec a desi ae 234 
Zinoblen Gi. sachets |\- eee (hepa MOSM annas ocncty Seen oc 63 264 
Bery iets aro istete ate «|v akan OTe catetetrreet ct Ne oe, Uae 88 84 
TPOUrMAline netvesvee|cae ne OME Warns antesom cates 38 46 

















THERMAL CONDUCTIVITY OF ORGANIC COMPOUNDS 


The values in this table are given as cal/(sec)(cm?)(°C/cem), To conver 


these values to Btu/(hr) (ft?) (°F /ft) multiply by 242.08 














Substance k 
Diethyl ether-csa sce ee - 0.0003283 
Dichloroethane, 1—-2..:.....- 0.000302 
Di-isopropyl ether ey he ae 0.000262 
Bthyl acetate... - 6.00.5 3. 0.0003560 
Bithyl alcohols seis vain ae 0.0003995 
Ethyl benzene. ()...0/.-cl- «5+. 0.0003160 
Ethyl bromide........:)-...- 0.0002862 
Ethyl iether? t..00 keleemeee cn 0.0003283 
Ethyl Jodide. ara vtemr a 0.0002651 
Ethylene glycol............-|0.0006236 
0.0006323 
0.0006443 
Freon-12 (CCl2F2)......... 0.0002310 
Freon-21 (CHCIF).. - |0.0003180 
Freon-22 (CHCIF2). ... |0.0002309 
Freon-113 (CCl:FC ChF). . . |0,0002379 
Freon-114 (C2H2F4)........ 0.0002127 
Gly ceroley ax. atin: cite ete ele 0.000703 
FeptaneGi)aiiin secre cae 10,0003354 
Heptyl-alcoholsa..2.0. se ne '0.0003882 
Mexane (a yeth ss eek see |0.0003287 
Hexyl alcohol (n).......... |0.0003857 
TodobenzeneGnamewe:> syste, o> se . 0002874 
Mesitylene.. ioeaperor tte LO U0UR LAG 
Methyl alcohol. . 0004832 
Methyl aniline.... .0004419 
Methyl chloride |0.0004597 
Methyl cyclohexane........ |(0.0003052 
Methylene chloride....... |0.0002908 
Nitrobenzene........5~+.-+|0.0003907 
Nitromethane.............|0.0005142 
IN ODEO Gh) eee eis ae ee te |0.0003374 
Nonyl alcohol rae Pe ee |0.0004014 
Octane (n).. aa die oa 2 (00008469 
Octyl alcohol (n).. Ae eee |0.0003973 
Oleic acid. ina diese DOORS 14 
Palmitic acid... nite ean 100004007 
Pentachloroethane...... . |0.0002994 
Pentane (n).. oy -|0.0003221 
Phenetole.. - }0-000357 
Phenyl hydrazine. . }0.0004121 
Propyl acetate (iso). - -. -|0.000321 
Propyl alcohol (iso)........|0.0003362 
Propylene chloride......... |0.0002994 
Propylene glycol (1-2)..... |0.0004799 
Steario acide. vit erect |0.0003824 
Tetrachloroethane (sym). ..|0.000272 
Tetrachloroethylene........ 10.0003866 
Wolnenessaankt. ices ckeieres <2 /0.0003804 
/0.0003221 
|0.0002808 
Trichloroethylene.......... 0.0003246 
0.0002775 
Triethylamine............./0.0003498 
'0.0002891 
0.0002664 
Mylene: (O)essies.c..<.5 oo + = HOLQOOSELI 
vkONnG' (Mis ey << ous & a + 5 = {0.0003767 





Substance 


Acetaldehyde. 
Acetic acid.. 


Acetic anhydride. Ee Bip 


Acetone 


Allyl alcohol 


Amy] acetate tp). 


Aniline 


Bromobenzene 


Butyl acetate (n). 
Butyl alcohol (n) 
Carbon tetrachloride 


Chlorobenzene 


Chlorotoluene (p).........-.. 


Chloroform 
Cresol f oe 





SOCoeSeooooocooooe 


Gata 
Cymenei(p) neaccucney sao: 
Decane 





k t, °C 
- 0004089 21 
-0004109 20 
-0005286 21 
-0004750) —80 
- 0004543 16 
- 0004031 75 
- 0004295 30 
.0003085 20 
- 000310 20 
- 0003874 30-100 
-0003531 30 
-0002350 18 
- 0004237 16.5 
-0003780 22.5 
-0003275 50 
-0003630 60 
0.0002870, 140 
- 0002664 20 
.000327 20 
.0003663 20 
.0002470 20 
-0002333 50 
- 0003457 30-100 
- 000310 20 
- 0002891 16 
. 000246 20 
.0003581 20 
-000345 20.1 
-000298 20 
.0003217 30 
- 0003349 30 





cooococece|coooso 





meee, +80) ( 


21.5 


44.4 





THERMAL ConpucTiviTy OF INORGANIC COMPOUNDS 





Argon 


AYOMONIG.cccne te ch ae ae 


° 


0001198 
0002895 
0001677 
0000553 
0000409 
0002040 
0002412’ 
0002664 
0002746 
0002495 
0001677 
0003400 
0.0002961 
0002028 
0000640 
-0000500) ( 


Oo SCSCSCSCSCSSoSoSS 


.001848 
001429 
.001499 
001557 
.001598 
001631 
.001553 
.001404 
.001136 


0000504) (— 

















=i (io) 5-86 
— 183 — 297 
— 133 —207 
—105 — Ot ee 
=O — 102.5 
—50 —58 
—40 —40 
—30 —22 
—20 i 
0 32 
30 86 
—196 —3821.5 
—189 — 308 
— 158 — 253 
—105 —155 
207)—(— 191)|(—340)—(—312) 
178)—( — 182)|(— 288)—(— 295) 
0 72 
20 68 
40 104 
60 140 
100 212 
149 300 
216 420 
271 520 
327 620 


THERMAL Conpuctiviry oF MIsScELLANEOUS SUBSTANCES 


THERMAL CONDUCTIVITY (Continued) 
THERMAL CONDUCTIVITY OF MATERIALS 





Chlorinated diphenyl 1242... ./0.0002936 30-100 
Chlorinated diphenyl 1248... .|0.0002808 30-100 
ISGNOBONG i <cic icicles etre eae 0.0003572 30 
Light heat transfer oil........ 0.0003159 30-100 
Petroleum ether............. 0.0003118 30 
Redvouls. 7 ccchehha memos 0. 0003366 30 
phransiOrmer-Oll) caekaigfnt cone 0.0004242 70-100 


86-212 
86-212 
6 


8 
86-212 
86 


86 
86-212 





THERMAL CONDUCTIVITY OF MATERIALS 
(Bureau of Standards Letter Circular No. 227) 
D = Density in pounds per cubic foot. 


K = Thermal conductivity in B.T.U. per hour, square 
foot, and temperature gradient of 1 degree Fahrenheit 


per inch 


thickness. The 


the greater the insulating values. 
Sorr FLexrs~te MATERIALS IN SHEET Form 


lower the conductivity, 


D K 
Dry Zero Kapok between burlap or paper.. 1.0 0.24 
2.0 0.25 
Cabots Quilt Eel grass between kraft paper.... 3.4 0.25 
4.6 0.26 
Hair Felt Felted cattle hair............... 11.0 0.26 
13 0OROR26 
Balsam Wool]Chemically treated wood fibre.... 2.2 0.27 
Hairinsul 75% hair’ 25% jute............ 6.3 0.27 
HOVE NaILT LOU Go MUte be meicasene « GeLORZ6 
Linofelt Flax fibres between paper........ 4.9 0.28 
Thermofelt Jute and asbestos fibres, felted... 10.0 0.37 
Hair and asbestos fibres. felted... 7.8 0.28 
Loose MATERIALS 
Rock Wool Fibrous material made from rock, 6.0 0.26 
also made in sheet form, felted and 10.0 0.27 
confined with wire netting....... .0 0.28 
18.0 0.29 
Glass Wool Pyrex glass, curled.............. 4.0 0.29 
10.0 0.29 
Sil-O-Cel Powdered diatomaceous earth.... 10.6 0.31 
Regranulated Fine particles.................. 9.4 0.30 
rk about 3/6. inch particles......... Sele ORS 1. 
Thermofili Gypsum in powdered form...... 20n Oe o2 
34. 0.60 
Sawdust VATIOUSE Meme Toke eee ones 12.0 0.41 
TEAWOOU teeeaee Be eee es eee 10.9 0.42 
Shavings Various, from planer... j..6.....- 8.8 0.41 
Charcoal From maple, beech and birch, 
COANHC re spe eye ranelecaRe cee ieucl s okies wise cas 13.2 0.36 
Gimmes nee cies Ce incites ice yaks 15.2 0:37 
PAU Riss NGA Sma n ee oe od Ae 19.2 0.39 
SEMI-FLEXIBLE Mareriats In SHEET Form 
Plaxiinum | -Piax fibre-.se. onic. ss hci ons 13.0 0.31 
Fibrofelt Flax and rye fibre............... 13.6 0.32 
Semi-Riaip MarTEeRiats In Boarp Form 
Corkboard No added binder; very low density 5.4 0.25 
Corkboard No added binder; low density.... 7.0 0.27 
Corkboard No added binder; medium density 10.6 0.30 
Corkboard No added binder; high density .. 14.0 0.34 
Eureka Corkboard with asphaltic binder. 14.5 0.32 
Rock Cork Rock wool block with binder..... 14.5 0.32 
Also called “‘Tucork”’ 
Lith Board containing rock wool, flax 
shal fey OU oc Coben eco aoe 0.40 
Stirr Frsrous MareriAus IN SHEET Form 
Insulite Wood pulps oc geisietcne nts ash 16.2 0.34 
16.9 0.34 
Celotex Sugarcane tibre spechincrs cnr ls 13.2) 0.34 
14.8 0.34 
WNIASONIOO esta cicaein Geers ss repels siecle Ke=n0233 
*inso-boardin ccs. eet es stele = Ones 
PINT AIZOW OO eieieto core ete cc kele) «is riansis. oe 0.33 to 0.39 
*Cornstalk Pith Board.............-- 0.24 to Q.30 
PIV AT COX eee ocr tensa ens reiieco cues sterene wee 0.34 


(Continued) 
CELLULAR GYPSUM 
PNSUlexPOM Ee VTOCOL a rtanrec mrs ate eee tar: 8 0.35 
12 0.44 
18 0.59 
24 0.77 
30 1.00 
Woops (Across Grain) 
PANS cm opites eo-sn ace, cteriray si tonatehedehs eco siavetene AB WS 
8.8 0.38 
20 0.58 
Oy pressivactteteneioee te re oral een ersls 929 0.67 
AWOL Osa pooped Uomo Moro ODO one 32 0.78 
Mahogany strc, con aetisnvact sale scenic 34 0.90 
NVITBIN1a ING eee tee a rte ee hee ees 34 0.98 
EIS re Pda OPERATE ORR CHE OGG om iO emer para 38 1.02 
Maple iin. titties sc dnucisltsweee eee 44 1.10 
MiscEeLLaNngeous BuitpiIna MaTeEeriaLs 
(Data taken from various sources) 
K K 
Cinder concrete.... 2to3 Limestone...... 4to9 
Building gypsum.... About 3 Concrete....... 6 to 9 
Plaster teats ae: 2to5 Sandstone...... 8 to 16 
Building brick...... shiv) WERE oo5 ooo 14 to 20 
Glass 255s, raters HiLOlG me Granites nee 13 to 28 


* From various commercial laboratories and the 
work of O. R. Sweeney at Iowa State College. 


THERMAL CONDUCTIVITY DATA 
ON CERAMIC MATERIALS 


Description? 


Single Crystals 
Silicon carbide 
Periclase 
Sapphire, c-axis 
Sapphire, a-axis 
Topaz, a-axis 
Kyanite, c-axis 
Kyanite, b-axis 
Spinel, MgO-Alz2O; 
Quartz, c-axis 
Quartz, a-axis 
Rutile, c-axis 
Rutile, a-axis 
Fluorite 
Beryl, aquamarine, 
c-axis 
Beryl, aquamarine, 
a-axis 
Zircon, a-axis 
Zircon, c-axis 
Polycrystalline Single 
Oxide Ceramics 
Pure BeO, hot pressed 
MgO (spec. pure) 
SnO2 98 % 
ZnO (yellow) 
ZnO (gray) 
CuO (100 %) 
ThO:, hot pressed 
CeO: 


Mn;30;4 
PbO (100 %) 





2 Composition: 90% 


Class. 


PP PR COOP POO 


De cell el oe el oe ow) 


MgO, 




















Li2z0:4B203 designates mole composition, 


formation. 


> Classification: 1 = research body; 2 














Thermal 
Water |_Bulk Conductivity? 
Abs. % Density 
gms/cc 
100°F |200°F | 300°F 
— —_ 52.0 50.0 49.0 
—_— — 26.7 22.5 19.5 
—_— — 20.2 16.0 14.0 
= = 18.7 15.0 12.9 
—_— — 10.8 9.4 7.9 
— _— 10.00 8.6 7.4 
— = 9.6 8.3 Ue 
== —_ 6.80 6.20 5.50 
— _ 6.40 5.40 5.02 
= = 3.40 3.00 2.60 
— —_ 5.60 4.80 4.40 
— _ 3.20 3.20 3.20 
a = 5.30 4.37 3.45 
— — 3.18 3.15 3.12 
— — 2.562 2.52 2.52 
— —_ 2.45 2.45 2.45 
— —_— 2.34 2.34 2.35 
0.03 2.97 |125.0 |104.0 92.0 
0.83 S21 || 2172 18.4 16.0 
0.03 C2620 Aigo 15.0 12.7 
0.00 5.28 | 16.8 14.6 12.5 
0.03 Se2O0nl3. 6:0) Les 10.2 
0.04 6.76 | 10.2 9.00 7.80 
—_ 9.58 8.00 7.02 6.50 
0.00 6.20 6.63 6.29 5.20 
0.02 4.21 4.18 3.80 3.41 
0.38 7.98 ibs 1.25 0.98 
10% AleOzs designates weight percent. 


does not indicate compound 


industrial research body; 3 


commercial body; 4 = natural mineral; 5 = synthetic mineral. 
¢ Thermal conductivity: Units in Btu/(hr), (sq ft)(°F/ft); to convert to 
cal/(sec) (sqem)(°C/em) multiply by 0.00413. (1) 


with high vacuum apparatus, inconel thermodes. 


= determination made 


No letters following 


value, determination made with high vacuum thermal conductivity appa- 


ratus, copper thermodes. 


By permission from Engineering Research Bulletin No. 40 Rutgers Uni- 


versity (1958). 
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THERMAL CONDUCTIVITIES OF GLASSES BETWEEN —150 AND +100°C 
E. H. Ratcliffe 


























Estimated approximate thermal 
4 Approximate con- conductivity at various 
BN co aie y temperatures 
Type of glass ee normally present 
contents in quantity Thermal conductivity 
(wt. %) Temperature 
(wt. %) 4 ( cal cm ) 
(°C) ee 
em?s deg C 
(a) Vitreous silica LOO Bl SR eee ayo ee —150 20.0 
—100 25.0 
— 50 28.8 
0 Silee 
50 Som 
100 35.4 
(b) ‘Vycor’ glass 96 B20; os —100 24 
0 30 
100 34 
(c) General information 
‘Crown’ glasses 50-75 Various — 100 12-20.5 
30 19-26 
100 21-29 
‘Flint’ glasses 20-55 Various —100 9-15 
30 13-21 
100 15-23 
(d) Pyrex type chemically- 80-81 B.O; 12-13 —100 21 
resistant borosilicate Na,O 4 0) 26 
glasses Al , 100 30 
(e) Borosilicate crown 60-65 B.O3 15-20 —100 16-17.5 
glasses 0 21-22.5 
100 24-25.5 
65-70 B.O; 10-15 —100 17.5-19 
0 22.5-24 
100 25 .5-27 
70-75 B.O; 5-10 —100 19-20.5 
0 24. 5-26 
100 27 .5-29 
(f) (i) Zine crown glasses 55-65 ZnO 5-15 —100 21-22 
Remainder 0 26-27 
BOs, AlLOs 100 28-30 
ZnO 5-15 —100 14-17 
Remainder 0 17-21 
Na.O, K,0 100 20-23 
ZnO 15-25 —100 21-22 
Remainder 0 26-27 
B2O3, Al2O3 100 27-29 
ZnO 15-25 —100 16-19 
Remainder 0 20-23 
Na.O, K:0 100 22-25 
(f) (1) Zine crown glasses 65-75 ZnO 5-15 —100 21-22 
Remainder 0 27-28 
B2O3, Al.O; 100 29-31 
ZnO 5-15 —100 17-20 
Remainder 0 21-25 
Na.O, K.O 100 24-27 
ZnO 15-25 —100 21-23 
Remainder 0 27-28 
B.O3, AlsO3 100 29-30 
ZnO 15-25 —100 16-20 
Remainder 0 20-24 
Na.O, K,O 100 25-29 








a eee 
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THERMAL CONDUCTIVITIES OF GLASSES BETWEEN —150 AND +100°C (Continued) 


Approximate con- 


Estimated approximate thermal 
conductivity at various 








ge tents other oxides temperatures 
silica 
Type of glass normally present 
contents in quantity Thermal conductivity 
(wt. %) Temperature 
(wt. %) aoe cal em 
(E@) ———— } X 10 
( s deg <) 
(g) Barium crown glasses 31 BOs 112 —100 13 
Al.O; 8 (0) iff 
BaO 48 100 19 
Al.O3 2 0 18 
ZnO 8 100 20 
BaO 43 
47 B.O; 4 —100 15 
Na2O 1 0 18 
K,O a 100 21 
ZnO 8 
BaO Sy 
65 B2O3 74 — 100 17 
Na.O 5 0 21 
K,0 15 100 24 
ZnO 2 
BaO 10 
(h) Borate glasses 
Borate flint glass 9 B.O; 36 —100 13 
Na.2.O 1 0 16 
KO 2 100 19 
PbO 36 
Al,O3 10 
ZnO 6 
Borate flint glass = | ~—~—...... B20; 56 —100 12 
Al.O3 12 0 16 
PbO By) 100 20 
Borate flint glass | ~~ ..... B.O; 43 —100 9 
Al.O3 5 0 13 
PbO 52 100 i 
Borate glass 4 BO; DD —100 15 
Al,O3 14 0 19 
PbO 11 100 2) 
K,O 4 
ZnO 12 
Borate crown glass | ..... B.O; 64 —100 12 
Na.O 8 0 16 
K,0 3 100 20 
BaO 4 
PbO 3 
Al,O; 18 
Light borate crown | _...... B.0; 69 —100 11g} 
glass Na2O 8 0 Als 
BaO 5 100 21 
Al.O3 18 
Zine borate glass 8 |  ...:. B20; 40 —100 16 
ZnO 60 0 18 
100 20 
(i) Phosphate crown 
glasses 
Potash phosphate glass| ....... P20; 70 0 18 
B.O3 3 100 20 
K.0 12 




















THERMAL CONDUCTIVITIES OF GLASSES BETWEEN —150 AND +100°C (Continued) 





Approximate con- 


Estimated approximate thermal 
conductivity at various 








Appronnate tents other oxides ig ae Toads 
silica 
Type of glass Preah normally present - 
in quantity Thermal conductivity 
(wt. %) (wt. %) pa ro pe mf 
i) cm? s deg C Pe 
(i) Potash phosphate glass 
(Continued) =) VM Exe ae Al.O3 10 
MgO 4 
Baryta phosphate glass| =... . P20; 60 45 18 
B20; 3 
Al.O3 8 
BaO 28 
(j) Soda-lime glasses 75 Na.,O 17 —100 18 
CaO 8 0 23 
100 26 
75 Na2,O 12 —100 21 
CaO 13 0 26 
100 28 
72 Na2O 15 —100 19 
CaO iil 0 24 
Al2O3 2 100 27 
65 Na2O 25 —100 16 
CaO 10 0) 20 
100 23 
65 Na2O 15 —100 20 
CaO 20 0 24 
100 26 
60 Na2O 20 —100 18 
CaO 20 0 22 
100 24 
(k) Other crown glasses 
Crown glass 75 Na2O 9 —100 19 
K,0 11 0 24 
CaO 5 100 26 
High dispersion crown 68 Na2O 16 —100 16 
glass ZnO 3 0 20 
PbO 13 100 24 
(1) Miscellaneous flint 
glasses 
(i) Silicate flint glasses 
Light flint glasses 65 PbO 25 —100 7 
Others 10 0 21-22 
100 24-25 
55 PbO 35 —100 14-16 
Others 10 0 18-20 
100 21-22 
Ordinary flint glass 45 PbO 45 —100 12-14 
Others 10 0 16-18 
100 19-20 
Heavy flint glass Bo PbO 60 —100 11-12 
Others 5 0 14-15 
100 17-18 
Very heavy flint 25 PbO re; —100 10-11 
glasses Others 2 0 13-14 
100 15-16 
20 PbO 80 —100 10 
0 12 
100 14 




















THERMAL CONDUCTIVITIES OF GLASSES BETWEEN —150 AND +100°C (Continued) 





Type of glass 


Approximate 
silica 
contents 


Approximate con- 

tents other oxides 

normally present 
in quantity 


Kstimated approximate thermal 
conductivity at various 
temperatures 





Thermal conductivity 














(Wits ZG) (wt. %) Dep erature ( eal ont ) 
(°C) ———— ]} x 10! 
cm?*s deg C 
(ii) Borosilicate flint 33 B03 31 —100 15 
glass PbO DS) 0) 20 
Al.Os3 ff 100 Pes) 
KO 3 
Na,O | 
(ii) Barium flint glass 50 BaO 24 —100 14 
PbO 6 0) iy 
KO 8 100 20 
Na2O 3 
ZnO 8 
Sb.O; 1 
(m) Other glasses 
(i) Potassium glass 9) K.O 33 50 21-22 
CaO 8 
(ii) Iron glasses 63 Fe.O; 10 —100 19 
Na2,O il 0 ae 
MgO 4 100 25 
CaO 3 
Al2O3 D 
67 Fe203 15 (0) 21-22 
Na2O; 18 100 24-25 
62 FeO; 20 () 20.5-21.5 
Na.O 18 100 23-24 
(ii) Rock glasses 
Obsidian () 32 
100 35 
Artificial diabase 0 2, 
100 30) 














THERMAL CONDUCTIVITY OF CERTAIN METALS 


From NSRDS-NBS 8 
R. W. Powell, C. Y. Ho, and P. E. Liley 
The thermal conductivity, k, is given in the units Watt cm °K“. 
To convert to Cal(gm) hr cm °C* multiply the values listed in the tables by 860.421. 
To convert to Btu hr ft °F multiply the values listed in the tables by 57.818. 
po is the residual electrical resistivity and the value of p at 4.2°K is used approximately as po. 


























Aluminum Copper Gold Tron Manganin Platinum Silver Tungsten 
99.996 +% 99.999+% 99.999*% 99.998+% 99.999% 99.999*% 99.99*% 
po = 0.00315 po = 0.000851 po = 0.0055 po = 0.0327 po = 0.0106 po = 0.00062 po = 0.0017 
T,K pwohm cm yvohm cm pwohm cm pvohm cm vohm cm pwohm cm ywohm cm 
0 0 0 0 0 0 0 0 0 
1 7.8 28.7 4.4 0.75 0.0007 2.31 39.4 14.4 
2 15.5 Oued 8.9 1.49 0.0018 4.60 78.3 28.7 
3 23.2 85.5 13.1 2.24 0.0031 6.79 115 42.6 
4 30.8 113 Gil 2.97 0.0046 8.8 147 55.6 
5 38.1 138 20.7 3.71 0.0062 10.5 172 67.1 
6 45.1 159 23.7 4.42 0.0078 11.8 187 76.2 
7 51.5 177 26.0 5.13 0.0095 12.6 193 82.4 
8 57.3 189 27.5 5.80 0.0111 12.9 190 85.3 
9 62.2 195 28.2 6.45 0.0128 12.8 181 85.1 
10 66.1 196 28.2 7.05 0.0145 12.3 168 82.4 
11 69.0 193 a yt 7.62 0.0162 th Bee 154 77.9 
12 70.8 185 26.7 8.13 0.0180 10.9 139 72.4 
13 71.5 176 25.5 8.58 0.0197 10.1 124 66.4 
14 71.3 166 24.1 8.97 0.0215 9.3 109 60.4 
15 70.2 156 22.6 9.30 0.0232 8.4 96 54.8 
16 68.4 145 20.9 9.56 0.0250 7.6 85 49.3 
18 63.5 124 ier¢ 9.88 0.0285 6.1 66 40.0 
20 56.5 105 15.0 9.97 0.0322 4.9 51 32.6 
25 40.0 68 10.2 9.36 0.0410 3.15 29.5 20.4 
30 28.5 43 7.6 8.14 0.0497 2.28 19.3 13,1 
35 21.0 29 6.1 6.81 0.0583 1.80 13:7 8.9 
40 16.0 20.5 5.2 5.55 0.067 1.51 10.5 6.5 
45 12.5 15.3 4.6 4.50 0.075 1.32 8.4 5.07 
50 10.0 12.2 4.2 3.72 0.082 1.18 7.0 4.17 
60 6.7 8.5 3.8 2.65 0.097 1.01 5.5 3.18 
70 5.0 6.7 3.58 2.04 0.110 0.90 4.97 2.76 
80 4.0 5.7 3.52 1.68 0.120 0.84 4.71 2.56 
90 3.4 5.14 3.48 1.46 0.127 0.81 4.60 2.44 
100 3.0 4.83 3.45 1.32 0.133 0.79 4.50 2.35 
150 2.47 4.28 3.35 1.04 0.156 0.762 4.32 2.10 
200 2.37 4.13 3.27 0.94 0.172 0.748 4.30 1.97 
250 2.35 4.04 3.20 0.865 0.193 0.737 4.28 1.86 
273 2.36 4.01 3.18 0.835 0.206 0.734 4.28 1.82 
300 2.37 3.98 3.15 0.803 0.222 0.730 4.27 1.78 
350 2.40 3.94 3.13 0.744 0.250 0.726 4.24 1.70 
400 2.40 3.92 Sele 0.694 (0.279) 0.722 4.20 1.62 
500 2.37 3.88 3.09 0.613 (0.338) 0.719 4.13 1.49 
600 2.32 3.83 3.04 0.547 (0.397) 0.720 4.05 1.39 
700 2.26 3.77 2.98 0.487 0.723 3.97 1.33 
800 2.20 3.71 2.92 0.433 0.729 3.89 1.28 
900 213 3.64 2.85 0.380 0.737 3.82 1.24 
1000 [0.93]** 3.57 (2.78) 0.326 0.748 (3.74) 1.21 
1100 {0.96] 3.50 (2.71) 0.297 0.760 (3.66) 1.18 
1200 [0.99] 3.42 (2.62) 0.282 0.775 (3.58) 1.15 
1300 [1.02] (3.34) fT (2.51) 0.299 0.791 1.13 
1400 0.309 0.807 i Ee Wd 
1500 0.318 0.824 1.09 
1600 (0.327) 0.842 1.07 
0.860 1.05 
0.877 1.03 
(0.895) 1.02 
(0.913) 1.00 
0.98 
0.96 
0.94 
0.925 
0.915 
0.905 
0.900 
(0.895) 








*In the table the third significant figure is given only for the purpose of comparison and for smoothness and is not indicative of 
the degree of accuracy. 


** Values in square brackets are for liquid state. 
t Values in parentheses are extrapolated. 
t Estimated. 


THERMAL CONDUCTIVITY OF CERTAIN LIQUIDS 


From NSRDS-NBS 8 
R. W. Powell, C. Y. Ho, and P. E. Liley 
The thermal conductivity, k, is given in the units Milliwatt cm~! °K~1. To convert to Cal(gm) hr-! em7)°K7! multiply the values listed in the table by 0.860421 









































Carbon 
a tetra- 
(K) Helium Nitrogen Argon chloride Diphenyl m-Terphenyl Toluene Water 
2.4 0.192 
2.6 0.193 
2.8 0.197 
3.0 0.204 
3.2 0.214 
3.4 0.227 
3.6 0.241 
3.8 0.260 
4.0 0.282 
4.2 0.307 
4.4 Cake 
4.6 (0.366 
4.8 (0.400) 
5.0 mene 
5.2 (0.477) 
60 1.692+ 
65 1.598 
70 1.504 
75 1.411 
80 1.320t 1.315+ 
85 1.229t¢ 1.258 
90 oi 1.200¢ 
95 1.051 1.141} 
100 0.965 1.082 
105 0.879 1.023 
110 0.794 0.963 
115 0.710 fs 
120 0.627t 0.842 
130 ica Osirt 
135 0.654t 
140 0.591t 
145 0.527 
19 ah ner 
170 16693} 
180 1.644 
190 1.619 
1.594 
rst 1.569 
220 1.543 
230 (1.169) 1.518 
240 G:180t 1.492 
250 1.131 1.467 5.22 
260 1.112 1.442 B30t 
270 1.093 1.416 5.55 
280 1.074 1.391 5.74 
290 1.055 1.365 5.92 
1.036 1.340 6.09 
017 1.315 6.23 
0.997 1.289 6.37 
0.978 (1.402) + 1.264 6.48 
0.959 (1.387) t 1.238 6.59 
4 1.373 at 1.213 6.68 
(0.921) 1.359 (1.356) 1.188 6.75 
(0.902) 1.345 1.351 1.162 6.80 
(0.882) 1.331 1.346 1.137 6.84 
(0.863) 1.316 1.341 (1.112) t¢ 6.86 
(0.844 1.302 1.335 (1.086) 6.86 
(0 325) 1.288 1.329 {ro8isE 6864 
(0.806) 1.274 1.323 (1.036) t 6.84 
(0.787) 1.259 1.317 ea 6.81 
(0.768) 1.245 1.310 (0.985) 6.78 
0.749 1.231 1.304 (0.959) t 6.73t 
: , 1.217 1.297 jo-gae 6.67 
1.202 1.290 (0.908) 6.61 
1.188 1.283 (0.885) t 6.53 
1.174 1.276 (0.862) t 6.45 
1.160 1.268 (0.839) t 6.35 
1.146 1.261 Goat 
1.131 1.254 6.12t 
1.117 1.246 oe 
1.103 1.238 5.86 
1.089 1.230 5.71 
Lord 1.222 5.55 
1.060 1.213 5.39 
Bee 1.205 5205 
1.032 1.197 5.01 
1.018 1.188 4.81 
' | Ee i 
163 (4-20) 
1.155t¢ 4.01)} 
1.146t 








t+ Extrapolated for the supercooled liquid. [Approximate n.m.p. in K: No, 63; A, 84; CCl4, 250; CieHio, 342; m-CisHis, 361; p-CisHus, 486; C7Hi0, 178; H2O, 273.1]. 
tUnder saturation vapor pressure [Approximate n.b.p. in K: He, 4.3; Ne, 77; A, 88; CClu, 350; CizHio, 528; m-CisHi4, 637; p-CisHis, 658; C7Hio, 384; H20, 373). 


STEAM TABLES 


tained in the above ASME publication. It is obtainable from The 
American Society of Mechanical Engineers, United Engineering Cen- 
ter, 345 East 47th Street, New York, New York 10017. 


Reproduced by permission of the publishers and copyright owners of 
the 1967 ASME Steam Tables. Further data and information on the 
thermodynamic and transport properties of steam and water are con- 


Properties of Saturated Steam and Saturated Water (Temperature) 


Temp. Press. Volume, ft?/lbm Enthalpy, Btu/lbm Entropy, Btu/lbm XF Temp 
F psia Water Evap. Steam Water Steam Water Evap. Steam F 
vf Me Vg he Sf Sig Sg 
705.47 3208.2 0.05078 0.00000 0.05078 1.0612 0.0000 1.0612 705.47 
705.0 3198.3 0.04427 0.01304 0.05730 1.0329 0.0527 1.0856 705.0 
704.5 3187.8 0.04233 0.01822 0.06055 1.0234 0.0732 1.0967 704.5 
704.0 3177.2 0.04108 0.02192 0.06300 1.0169 0.0876 1.1046 704.0 
703.5 3166.8 0.04015 0.02489 0.06504 1.0118 0.0991 1.1109 703.5 
703.0 3156.3 0.03940 0.02744 0.06684 1.0076 0.1087 1.1163 703.0 
702.5 3145.9 0.03878 0.02969 0.06847 1.0039 0.1171 1.1210 702.5 
702.0 3135.5 0.03824 0.03173 0.06997 1.0006 0.1246 1.1252 702.0 
701.5 3125.2 0.03777 0.03361 0.07138 0.9977 0.1314 1.1291 701.5 
701.0 3114.9 0.03735 0.03536 0.07271 0.9949 0.1377 1.1326 701.0 
700.5 3104.6 0.03697 0.03701 0.07397 0.9924 0.1435 1.1359 700.5 
700.0 3094.3 0.03662 0.03857 0.07519 0.9901 0.1490 1.1390 700.0 
699.0 3073.9 0.03600 0.04149 0.07749 0.9858 0.1590 1.1447 699.0 
698.0 3053.6 0.03546 0.04420 0.07966 0.9818 0.1681 1.1499 698.0 
697.0 3033.5 0.03498 0.04674 0.08172 0.9783 0.1764 1.1547 697.0 
696.0 3013.4 0.03455 0.04916 0.08371 0.9749 0.1841 1.1591 696.0 
695.0 2993.5 0.03415 0.05147 0.08563 0.9718 0.1914 1.1632 695.0 
694.0 2973.7 0.03379 0.05370 0.08749 0.9689 0.1983 1.1671 694.0 
693.0 2954.0 0.03345 0.05587 0.08931 0.9660 0.2048 1.1708 693.0 
692.0 2934.5 0.03313 0.05797 0.09110 0.9634 0.2110 1.1744 692.0 
690.0 2895.7 0.03256 0.06203 0.09459 0.9583 0.2227 1.1810 690.0 
688.0 2857.4 0.03204 0.06595 0.09799 0.9535 0.2337 1.1872 688.0 
686.0 2819.5 0.03157 0.06976 0.10133 0.9490 0.2439 1.1930 686.0 
684.0 2782.1 0.03114 0.07349 0.10463 0.9447 0.2537 1.1984 684.0 
682.0 2745.1 0.03074 0.07716 0.10790 0.9406 0.2631 1.2036 682.0 
680.0 2708.6 0.03037 0.08080 0.11117 0.9365 0.2720 1.2086 680.0 
678.0 2672.5 0.03002 0.08440 0.11442 0.9326 0.2807 1.2133 678.0 
676.0 2636.8 0.02970 0.08799 0.11769 0.9287 0.2892 1.2179 676.0 
674.0 2601.5 0.02939 0.09156 0.12096 0.9249 0.2974 1.2223 674.0 
672.0 2566.6 0.02911 0.09514 0.12424 0.9212 0.3054 1.2266 672.0 
670.0 2532.2 0.02884 0.09871 0.12755 0.9174 0.3133 1.2307 670.0 
668.0 2498.1 0.02858 0.10229 0.13087 0.9137 0.3210 1.2347 668.0 
666.0 2464.4 0.02834 0.10588 0.13421 0.9100 0.3286 1.2387 666.0 
664.0 2431.1 0.02811 1.10947 0.13757 0.9064 0.3361 1.2425 664.0 
662.0 2398.2 0.02789 0.11306 0.14095 0.9028 0.3434 1.2462 662.0 
660.0 2365.7 0.02768 0.11663 0.14431 0.8995 0.3502 1.2498 660.0 
658.0 2333.5 0.02748 0.12023 0.14771 0.8963 0.3570 1.2533 658.0 
656.0 2301.7 0.02728 0.12387 0.15115 0.8931 0.3637 1.2567 656.0 
654.0 2270.3 0.02709 0.12754 0.15463 0.8899 0.3702 1.2601 654.0 
652.0 2239.2 0.02691 0.13124 0.15816 0.8868 0.3767 1.2634 652.0 
650.0 2208.4 0.02674 0.13499 0.16173 0.8837 0.3830 1.2667 650.0 
648.0 2178.1 0.02657 0.13876 0.16534 0.8806 0.3893 1.2699 648.0 
646.0 2148.0 0.02641 0.14258 0.16899 0.8776 0.3954 1.2730 646.0 
644.0 2118.3 0.02625 0.14644 0.17269 0.8746 0.4015 1.2761 644.0 
642.0 2088.9 0.02610 0.15033 0.17643 0.8716 0.4075 1.2791 642.0 
640.0 2059.9 0.02595 0.15427 0.18021 0.8686 0.4134 1.2821 640.0 
638.0 2031.2 0.02580 0.15824 0.18405 0.8657 0.4193 1.2850 638.0 
636.0 2002.8 0.02566 0.16226 0.18792 0.8628 0.4251 1.2879 636.0 
634.0 1974.7 0.02553 0.16633 0.19185 0.8599 0.4307 1.2907 634.0 
632.0 1947.0 0.02539 0.17044 0.19583 0.8571 0.4364 1.2934 632.0 
630.0 1919.5 0.02526 0.17459 0.19986 0.8542 0.4419 1.2962 630.0 
628.0 1892.4 0.02514 0.17880 0.20394 0.8514 0.4474 1.2988 628.0 
626.0 1865.6 0.02501 0.18306 0.20807 0.8486 0.4529 1.3015 626.0 
624.0 1839.0 0.02489 0.18737 0.21226 53, 0.8458 0.4583 1.3041 624.0 
622.0 1812.8 0.02477 0.19173 0.21650 650.0 0.8430 0.4636 1.3066 622.0 
620.0 1786.9 0.02466 0.19615 * 22081 646.9 0.8403 0.4689 1.3092 620.0 
618.0 1761.2 0.02455 0.20063 0.22517 0.8375 0.4742 1.3117 618.0 
616.0 1735.9 0.02444 0.20516 0.22960 0.8348 0.4794 1.3141 616.0 
614.0 1710.8 0.02433 0.20976 0.23409 0.8321 0.4845 1.3166 614.0 
612.0 1686.1 0.02422 0.21442 0.23865 0.8294 0.4896 1.3190 612.0 
610.0 1661.6 0.02412 0.21915 0.24327 2 1160.9 0.8267 0.4947 1.3214 610.0 
608.0 1637.3 0.02402 0.22394 0.24796 6 1162.4 0.8240 0.4997 1.3238 608.0 
606.0 1613.4 0.02392 0.22881 0.25273 9 1163.8 0.8214 0.5048 3261 606.0 
604.0 1589.7 0.02382 0.23374 0.25757 a 1165.1 0.8187 0.5097 1.38284 604.0 
602.0 1566.3 0.02373 0.23875 0.26248 1166.4 0.8161 0.5147 1.3307 602.0 
600.0 1543.2 0.02364 0.243884 0.26747 1167.7 0.8134 0.5196 ule 
598.0 1520.4 0.02354 0.24900 0.27255 1169.0 0.8108 0.5245 13353 598.0 
596.0 1497.8 0.02345 0.25425 0.27770 1170.2 0.8082 0.5293 1.3375 596.0 
594.0 1475.4 0.02337 0.25958 0.28294 608.6 1171.4 0.8056 0.5342 1.3398 594.0 
592.0 1453.3 0.02328 0.26499 0.28827 605.7 1172.6 0.8030 0.5390 1.3420 592.0 
590.0 1431.5 0.02319 0.27049 0.29368 602.9 1173.7 0.8004 0.5437 1.3442 590. 
588.0 1410.0 0.02311 0.27608 0.29919 600.1 1174.8 0.7978 0.5485 1.3464 338-0 
586.0 1388.6 0.02303 0.28176 0.30478 597.3 1175.9 0.7953 0.5532 1.3485 586.0 
584.0 1367.6 0.02295 0.28753 0.31048 594.6 1176.9 0.7927 0.5580 1.3507 584.0 
582.0 1346.7 0.02287 0.29340 0.31627 591.8 1178.0 0.7902 0.5627 1.3528 582.0 
580.0 1326.2 0.02279 0.29937 0.32216 589.1 1179.0 0.7876 0.5673 1.3550 | 580.0 


E-12 





Press. 
psia 


1326.17 
1305.84 
1285.74 
1265.89 
1246.26 


1226.88 
1207.72 
1188.80 
1170.10 
1151.63 


1133.38 
1115.36 
1097.55 
1079.96 
1062.59 


1045.43 
1028.49 
1011.75 
995.22 
978.90 


962.79 
946.88 
931.17 
915.66 
900.34 


885.23 
870.31 
855.58 
841.04 
826.69 


812.53 
798.55 
784.76 
771.15 
757.72 


744.47 
731.40 
718.50 
705.78 
693.23 


680.86 
668.65 
656.61 
644.73 
633.03 


621.48 
610.10 
598.87 
587.81 
576.90 


566.15 
555.55 
545.11 
534.81 
524.67 


514.67 
504.83 
495.12 
485.56 
476.14 


466.87 
457.73 
448.73 
439.87 
431.14 


422.55 
414.09 
405.76 
397.56 
389.49 


381.54 
373.72 
366.03 
358.46 
351.00 


343.67 








STEAM TABLES (Continued) 


Properties of Saturated Steam and Saturated Water (Temperature) 


Water 
vf 


0.02279 
0.02271 
0.02264 
0.02256 
0.02249 


0.02242 
0.02235 
0.02228 
0.02221 
0.02214 


0.02207 
0.02201 
0.02194 
0.02188 
0.02182 


0.02176 
0.02169 
0.02163 
0.02157 
0.02151 


0.02146 
0.02140 
0.02134 
0.02129 
0.02123 


0.02118 
0.02112 
0.02107 
0.02102 
0.02097 


0.02091 
0.02086 
0.02081 
0.02076 
0.02072 


0.02067 
0.02062 
0.02057 
0.02053 
0.02048 


0.02043 
0.02039 
0.02034 
0.02030 
0.02026 


0.02021 
0.02017 
0.02013 
0.02009 
0.02004 


0.02000 
0.01996 
0.01992 
0.01988 
0.01984 


0.01980 
0.01976 
0.01973 
0.01969 
0.01965 


0.01961 
0.01958 
0.01954 
0.01950 
0.01947 


0.01943 
0.01940 
0.01936 
0.01933 
0.01929 


0.01926 
0.01923 
0.01919 
0.01916 
0.01913 


0.01909 


Volume, ft8/lbm 


Evap. 
Vig 


0.29937 
0.30544 
0.31162 
0.31790 
0.32429 


0.33079 
0.33741 
0.34414 
0.35099 
0.35797 


0.36507 
0.37230 
0.37966 
0.38715 
0.39479 


0.40256 
0.41048 
0.41855 
0.42677 
0.43514 


0.44367 
0.45237 
0.46123 
0.47026 
0.47947 


0.48886 
0.49843 
0.50819 
0.51814 
0.52829 


0.53864 
0.54920 
0.55997 
0.57096 
0.58218 


0.59362 
0.60530 
0.61722 
0.62938 
0.64180 


0.65448 
0.66743 
0.68065 
0.69415 
0.70794 


0.72203 
0.73641 
0.75111 
0.76613 
0.78148 


0.79716 
0.81319 
0.82958 
0.84632 
0.86345 


0.88095 
0.89885 
0.91716 
0.93588 
0.95504 


0.97463 
0.99467 
1.01518 
1.03616 
1.05764 


1.07962 
1.10212 
1.12515 
1.14874 
1.17288 


1.19761 
1.22293 
1.24887 
1.27544 
1.30266 


1.33055 


Steam 
Ug 


0.32216 
0.32816 
0.33426 
0.34046 
0.34678 


0.35321 
0.35975 
0.36642 
0.37320 
0.38011 


0.38714 
0.39431 
0.40160 
0.40903 
0.41660 


0.42432 
0.43217 
0.44018 
0.44834 
0.45665 


0.46513 
0.47377 
0.48257 
0.49155 
0.50070 


0.51004 
0.51955 
0.52926 
0.53916 
0.54926 


0.55956 
0.57006 
0.58079 
0.59173 
0.60289 


0.61429 
0.62592 
0.63779 
0.64991 
0.66228 


0.67492 
0.68782 
0.70100 
0.71445 
0.72820 


0.74224 
0.75658 
0.77124 
0.78622 
0.80152 


0.81717 
0.83315 
0.84950 
0.86621 
0.88329 


0.90076 
0.91862 
0.93689 
0.95557 
0.97469 


0.99424 
1.01425 
1.03472 
1.05567 
1.07711 


1.09905 
1.12152 
1.14452 
1.16806 
1.19217 


1.21687 
1.24216 
1.26806 
1.29460 
1.32179 


1.34965 





Enthalpy, Btu/lbm 


Water 
he 


Evap. 
hig 


589.9 
593.6 
597.2 
600.9 
604.5 


608.0 
611.5 
615.0 
618.5 
621.9 


625.3 
628.6 
632.0 
635.3 
638.5 


641.8 
645.0 
648.1 
651.3 
654.4 


657.5 
660.6 
663.6 
666.6 
669.6 


672.6 


Steam 
& 


1179.0 
1179.9 
1180.9 
1181.8 
1182.7 


1183.6 
1184.5 
1185.3 
1186.1 
1186.9 


1187.7 
1188.4 
1189.2 
1189.9 
1190.6 


1191.2 
1191.9 
1192.5 
1193.1 
1193.7 


1194.3 
1194.8 
1195.4 
1195.9 
1196.4 


1196.9 
1197.3 
1197.8 
1198.2 
1198.6 


1199.0 
1199.4 
1199.8 
1200.2 
1200.5 


1200.8 
1201.1 
1201.4 
1201.7 
1202.0 


1202.2 
1202.5 
1202.7 
1202.9 
1203.1 


3203.3 
1203.5 
1203.7 
1203.8 
1204.0 


1204.1 
1204.2 
1204.3 
1204.4 
1204.5 


1204.6 
1204.6 
1204.7 
1204.7 
1204.8 


1204.8 
1204.8 
1204.8 
1204.8 
1204.8 


1204.7 
1204.7 
1204.6 
1204.6 
1204.5 


1204.4 
1204.3 
1204.2 
1204.1 
1204.0 


1203.9 


Entropy, Btu/lbm XF 


Water 


Sf 


0.7876 
0.7851 
0.7825 
0.7800 
0.7775 


0.7750 
0.7725 
0.7699 
0.7674 
0.7650 


0.7625 
0.7600 
0.7575 
0.7550 
0.7525 


0.7501 
0.7476 
0.7451 
0.7427 
0.7402 


0.7378 
0.7353 
0.7329 
0.7304 
0.7280 


0.7255 
0.7231 
0.7206 
0.7182 
0.7158 


0.7133 
0.7109 
0.7085 
0.7060 
0.7036 


0.7012 
0.6987 


0.6963 
0.6939 
0.6915 


0.6890 
0.6866 
0.6842 
0.6818 
0.6793 


0.6769 
0.6745 
0.6721 
0.6696 
0.6672 


0.6648 
0.6624 
0.6599 
0.6575 
0.6551 


0.6527 
0.6502 
0.6478 
0.6454 
0.6429 


0.6405 
0.6381 
0.6356 
0.6332 
0.6308 


0.6283 
0.6259 
0.6234 
0.6210 
0.6185 


0.6161 
0.6136 
0.6112 
0.6087 
0.6063 


0.6038 


Evap. 


Sg 


0.5673 
0.5720 
0.5766 
0.5813 
0.5859 


0.5905 
0.5950 
0.5996 
0.6041 
0.6087 


0.6132 
0.6177 
0.6222 
0.6267 
0.6311 


0.6356 


Steam 





psia 


343.674 
336.463 
329.369 
322.391 
315.529 


308.780 
302.143 
295.617 
289.201 
282.894 


276.694 
270.600 
264.611 
258.725 
252.942 


247.259 
241.677 
236.193 
230.807 
225.516 


220.321 
215.220 
210.211 
205.294 
200.467 


195.729 
191.080 
186.517 
182.040 
177.648 


173.339 
169.113 
164.968 
160.903 
156.917 


153.010 
149.179 
145.424 
141.744 
138.138 


134.604 
131.142 
127.751 
124.430 
121.177 


117.992 
114.873 
111.820 
108.832 
105.907 


103.045 
100.245 
97.506 
94.826 
92.205 


89.643 
87.137 
84.688 
82.293 
79.953 


77.667 
75.433 
73.251 
71.119 
69.038 


67.005 
65.021 
63.084 
61.194 
59.350 


STEAM TABLES (Continued) 


Properties of Saturated Steam and Saturated Water (Temperature) 


Water 
VE 


0.01909 
0.01906 
0.01903 
0.01900 
0.01897 


0.01894 
0.01890 
0.01887 
0.01884 
0.01881 


0.01878 
0.01875 
0.01872 
0.01870 
0.01867 


0.01864 
0.01861 
0.01858 
0.01855 
0.01853 


0.01850 
0.01847 
0.01844 
0.01842 
0.01839 


0.01836 
0.01834 
0.01831 
0.01829 
0.01826 


0.01823 
0.01821 
0.01818 
0.01816 
0.01813 


0.01811 
0.01809 
0.01806 
0.01804 
0.01801 


0.01799 
0.01797 
0.01794 
0.01792 
0.01790 


0.01787 
0.01785 
0.01783 
0.01781 
0.01779 


0.01776 
0.01774 
0.01772 
0.01770 
0.01768 


0.01766 
0.01764 
0.01761 
0.01759 
0.01757 


0.01755 
0.01753 
0.01751 
0.01749 
0.01747 


0.01745 
0.01743 
0.01741 
0.01739 
0.01738 


0.01736 
0.01734 
0.01732 
0.01730 
0.01728 


0.01726 


Volume, ft?/lbm 


Evap. 
Vig 


1.3306 
1.3591 
1.3884 
1.4184 
1.4492 


1.4808 
1.5131 
1.5463 
1.5803 
1.6152 


1.6510 
1.6877 
1.7253 
1.7640 
1.8037 


1.8444 
1.8862 
1.9291 
1.9731 
2.0184 


2.0649 
2.1126 
2.1616 
2.2120 
2.2638 


2.3170 
2.3716 
2.4279 
2.4857 
2.5451 


2.6062 
2.6691 
2.7337 
2.8002 
2.8687 


2.9392 
3.0117 
3.0863 
3.1632 
3.2423 


3.3238 
3.4078 
3.4943 
3.5834 
3.6752 


3.7699 
3.8675 
3.9681 
4.0718 
4.1788 


4.2892 
4.4030 
4.5205 
4.6418 
4.7669 


4.8961 
5.0295 
5.1673 
5.3096 
5.4566 


5.6085 
5.7655 
5.9277 
6.0955 
6.2689 


6.4483 
6.6339 
6.8259 
7.0245 
7.2301 


7.4430 
7.6634 
7.8916 
8.1280 
8.3729 


8.6267 


Steam 
Ug 


1.3496 
1.3782 
1.4075 
1.4374 
1.4682 


1.4997 
1.5320 
1.5651 
1.5991 
1.6340 


1.6697 
1.7064 
1.7441 
1.7827 
1.8223 


1.8630 
1.9048 
1.9477 
1.9917 
2.0369 


2.0833 
2.1311 
2.1801 
2.2304 
2.2821 


2.3353 
2.3900 
2.4462 
2.5039 
2.5633 


2.6244 
2.6873 
2.7519 
2.8184 
2.8868 


2.9573 
3.0298 
3.1044 
3.1812 
3.2603 


3.3418 
3.4258 
3.5122 
3.6013 
3.6931 


3.7878 
3.8853 
3.9859 
4.0896 
4.1966 


4.3069 
4.4208 
4.5382 
4.6595 
4.7846 


4.9138 
5,047] 
5.1849 
5.3272 
5.4742 


5.6260 
5.7830 
5.9452 
6.1130 
6.2864 


6.4658 
6.6513 
6.8433 
7.0419 
7.2475 


7.4603 
7.6807 
7.9089 
8.1453 
8.38902 


8.6439 





Water 


290.4 
288.3 
286.3 
284.2 
282.1 


280.0 
278.0 
275.9 
273.8 
271.8 


269.7 


E-14 


Enthalpy, aaer 


Evap. 


915.9 


917.4 
918.8 
920.3 
921.7 
923.2 


924.6 


Entropy, Btu/lbm XF 


Water 


0.4666 


0.4640 
0.4613 
0.4586 
0.4560 
0.4533 


0.4506 
0.4479 
0.4453 
0.4426 
0.4399 


0.4372 
0.4345 
0.4317 
0.4290 
0.4263 


0.4236 
0.4208 
0.4181 
0.4154 
0.4126 


0.4098 


Evap. Steam 


Sig 

















Water 
vf 


0.017264 
0.017246 
0.017228 
0.017210 
0.017193 


0.017175 
0.017157 
0.017140 
0.017123 
0.017106 


0.017089 
0.017072 
0.017055 
0.017039 
0.017022 


0.017006 
0.016990 
0.016974 
0.016958 
0.016942 


0.016926 
0.016910 
0.016895 
0.016880 
0.016864 


0.016849 
0.016842 
0.016834 
0.016827 
0.016819 


0.016812 
0.016805 
0.016797 
0.016790 
0.016783 


0.016775 
0.016768 
0.016761 
0.016754 
0.016747 


0.016740 
0.016733 
0.016726 
0.016719 
0.016712 


0.016705 
0.016698 
0.016691 
0.016684 
0.016677 


0.016670 
0.016664 
0.016657 
0.016650 
0.016643 


0.016637 
0.016630 
0.016624 
0.016617 
0.016611 


0.016604 
0.016598 
0.016591 
0.016585 
0.016578 


0.016572 
0.016566 
0.016559 
0.016553 
0.016547 


0.016541 
0.016534 
0.016528 
0.016522 
0.016516 


0.016510 





Volume, ft?/lbm 


Evap. 
ig 


8.627 
8.890 
9.162 
9.445 
9.738 


10.042 
10.358 
10.685 
11.025 
11.378 


11.745 
12.125 
12.520 
12.931 
13.358 


13.802 
14.264 
14.744 
15.243 
15.763 


16.304 
16.867 
17.454 
18.065 
18.701 


19.364 
19.707 
20.056 
20.413 
20.777 


21.149 
21.529 
21.917 
22.313 
22.718 


23.131 
23.554 
23.986 
24.427 
24.878 


25.338 
25.809 
26.290 
26.782 
27.285 


27.799 
28.324 
28.862 
29.411 
29.973 


30.547 
31.135 
31.736 
32.350 
32.979 


33.622 
34.280 
34.954 
35.643 
36.348 


37.069 


STEAM TABLES (Continued) 


Properties of Saturated Steam and Saturated Water (Temperature) 





Steam 
Ug 








8.644 
8.907 
9.180 
9.462 
9.755 


10.060 
10.375 
10.703 
11.042 
11.395 


11.762 
12.142 
12.538 
12.948 
13.375 


13.819 
14.281 
14.761 
15.260 
15.780 


16.321 
16.884 
17.471 
18.082 
18.718 


19.381 
19.723 
20.073 
20.429 
20.794 


21.166 
21.545 
21.933 
22.330 
22.735 


23.148 
23.571 
24.002 
24.444 
24.894 


25.355 
25.826 
26.307 
26.799 
27.302 


27.816 
28.341 
28.878 
29.428 
29.989 


30.564 
31.151 
31.752 
32.367 
32.996 


33.639 
34.297 
34.970 
35.659 
36.364 


37.086 
37.824 
38.580 
39.354 
40.146 


40.957 
41.787 
42.638 
43.508 
44.400 


45.313 
46.249 
47.207 
48.189 
49.194 


50.225 








Water 
he 


249.17 
247.13 
245.08 
243.03 
240.99 


238.95 
236.91 
234.87 
232.83 
230.79 


228.76 
226.72 
224.69 
222.65 
220.62 


218.59 
216.56 
214.53 
212.50 
210.48 


208.45 
206.42 
204.40 
202.38 
200.35 


198.33 
197.32 
196.31 
195.30 
194.29 


193.28 
192.27 
191.26 
190.25 
189.24 


188.23 
187.22 
186.21 
185.21 
184.20 


183.19 
182.18 
181.17 
180.17 
179.16 


178.15 
177.14 
176.14 
175.13 
174.12 


173.12 
172.11 
171.10 
170.10 
169.09 


168.09 
167.08 
166.08 
165.07 
164.06 


163.06 
162.05 
161.05 
160.05 
159.04 


158.04 
157.03 
156.03 
155.02 
154.02 


153.02 
152.01 
151.01 
150.01 
149.00 


148.00 


Enthalpy, Btu/lbm 
Evap. ¢ 


hte 








Steam 
& 


1173.8 
1173.2 
1172.5 
1171.9 
1171.3 


1170.6 
1170.0 
1169.3 
1168.7 
1168.0 


1167.4 
eat 
1166. 

1165.4 
1164.7 


1164.0 
1163.4 
1162.7 
1162.0 
1161.3 


1160.6 
1159.9 
1159.2 
1158.5 
1157.8 


1157.1 
1156.7 
1156.3 
1156.0 
1155.6 


1155.3 
1154.9 
1154.5 
1154.2 
1153.8 


1153.4 
1153.1 
1152.7 
1152.3 
1152.0 


1151.6 
1151.2 
1150.8 
1150.5 
1150.1 


1149.7 
1149.4 
1149.0 
1148.6 
1148.2 


1147.9 
1147.5 
1147.1 
1146.7 
1146.3 


1146.0 
1145.6 
1145.2 
1144.8 
1144.4 


1144.0 
1143.7 
1143.3 
1142.9 
1142.5 


1142.1 
1141.7 
1141.3 
1140.9 
1140.5 


1140.2 
1139.8 
1139.4 
1139.0 
1138.6 


1138.2 


Water 
Sf 








0.4098 
0.4071 
0.4043 
0.4015 
0.3987 


0.3960 
0.3932 
0.3904 
0.3876 
0.3847 


0.3819 
0.3791 
0.3763 
0.3734 
0.3706 


0.3677 
0.3649 
0.3620 
0.3591 
0.3562 


0.3533 
0.3505 
0.3476 
0.3446 
0.3417 


0.3388 
0.3373 
0.3359 
0.3344 
0.3329 


0.3315 
0.3300 
0.3285 
0.3270 
0.3255 


0.3241 
0.3226 
0.3211 
0.3196 
0.3181 


0.3166 
0.3151 
0.3136 
0.3121 
0.3106 


0.3091 
0.3076 
0.3061 
0.3046 
0.3031 


0.3016 
0.3001 
0.2986 
0.2971 
0.2955 


0.2940 
0.2925 
0.2910 
0.2894 
0.2879 


0.2864 
0.2848 
0.2833 
0.2818 
0.2802 


0.2787 
0.2771 
0.2756 
0.2740 
0.2725 


0.2709 
0.2694 
0.2678 
0.2662 
0.2647 


0.2631 











Entropy, Btu/lbm KF 


Evap. 
Sig 


1.2501 
1.2554 
1.2607 
1.2661 
1.2715 


1.2769 
1.2823 
1.2878 
1.2933 
1.2988 


3043 
-3098 
1.3154 
1.3210 
1.3266 


1.3323 
1.3379 
1.3436 
1.3494 
1.3551 


1.3609 
1.3667 
1.3725 
1.3784 
1.3842 


1.3902 
1.3931 
1.3961 
1.3991 
1.4021 


1.4051 
1.4081 
1.4111 
1.4141 
1.4171 


1.4201 
1.4232 
1.4262 
1.4293 
1.4323 


1.4354 
1.4385 
1.4416 
1.4447 
1.4478 


1.4509 
1.4540 
1.4571 
1.4602 
1.4634 


1.4665 
1.4697 
1.4728 
1.4760 
1.4792 


1.4824 
1.4856 
1.4888 
1.4920 
1.4952 


He 


1.4985 
1.5017 
1.5050 
1.5082 
1.5115 


1.5148 
1.5180 
1.5213 
1.5246 
1.5279 


1.5313 
1.5346 
1.5379 
1.5413 
1,5446 


1.5480 








Steam 
8g 


1.6599 
1.6625 
1.6650 
1.6676 
1.6702 


1.6729 
1.6755 
1.6781 
1.6808 
1.6835 


1.6862 
1.6889 
1.6917 
1.6944 
1.6972 


1.7000 
1.7028 
1.7056 
1.7085 
1.7113 


1.7142 
1.7171 
1.7201 
1.7230 
1.7260 


1.7290 
1.7305 
1.7320 
1.7335 
1.7350 


1.7365 
1.7380 
1.7396 
1.7411 
1.7427 


1.7442 
1.7458 
1.7473 
1.7489 
1.7505 


1.7520 
1.7536 
1.7552 
1.7568 
1.7584 


1.7600 
1.7616 
1.7632 
1.7649 
1.7665 


1.7681 
1.7698 
1.7714 
1.7731 
1.7747 


1.7764 
1.7781 
1.7798 
1.7814 
1.7831 


1.7848 
1.7865 
1.7882 
1.7900 
1.7917 


1.7934 
1.7952 
1.7969 
1.7987 
1.8004 


1.8022 
1.8040 
1.8057 
1.8075 
1.8093 


1.8111 

















E-15 


psia 


7.5110 
7.3460 
7.1840 
7.0250 
6.8690 


6.7159 
6.5656 
6.4182 
6.2736 
6.1318 


5.9926 
5.8562 
5.7223 
5.5911 
5.4623 


5.3361 
5.2124 
5.0911 
4.9722 
4.8556 


4.7414 
4.6294 
4.5197 
4.4122 
4.3068 


4.2036 
4.1025 
4.0035 
3.9065 
3.8114 


3.7184 
3.6273 
3.5381 
3.4508 
3.3653 


3.2816 
3.1997 
3.1195 
3.0411 
2.9643 


2.8892 
2.8157 
2.7438 
2.6735 
2.6047 


2.5375 
2.4717 
2.4074 
2.3445 
2.2830 


2.2230 
2.1642 
2.1068 
2.0507 
1.9959 


1.9424 
1.8901 
1.8390 
1.7891 
1.7403 


1.6927 
1.6463 
1.6009 
1.5566 
1.5133 


1.4711 
1.4299 
1.3898 
1.3505 
1.3123 


1.2750 
1.2385 
1.2030 
1.1684 
1.1347 


1.1017 


Volume, ft#/lbm 
Evap. 


Water 
vf 


0.016510 
0.016504 
0.016498 
0.016492 
0.016486 


0.016480 
0.016474 
0.016468 
0.016463 
0.016457 


0.016451 
0.016445 
0.016440 
0.016434 
0.016428 


0.016423 
0.016417 
0.016412 
0.016406 
0.016401 


0.016395 
0.016390 
0.016384 
0.016379 
0.016374 


0.016369 
0.016363 
0.016358 
0.016353 
0.016348 


0.016343 
0.016337 
0.016332 
0.016327 
0.016322 


0.016317 
0.016312 
0.016308 
0.016303 
0.016298 


0.016293 
0.016288 
0.016284 
0.016279 
0.016274 


0.016270 
0.016265 
0.016260 
0.016256 
0.016251 


0.016247 
0.016243 
0.016238 
0.016234 
0.016229 


0.016225 
0.016221 
0.016217 
0.016213 
0.016208 


0.016204 
0.016200 
0.016196 
0.016192 
0.016188 


0.016184 
0.016180 
0.016177 
0.016173 
0.016169 


0.016165 
0.016162 
0.016158 
0.016154 
0.016151 


0.016147 


157,32 
161.32 
165.45 
169.70 
174.08 


178.58 
183.23 
188.01 
192.94 
198.01 


203.25 
208.64 
214.20 
219.93 
225.84 


231.93 
238.21 
244.69 
251.37 
258.26 


265.37 
272.71 
280.28 
288.09 
296.16 


304.49 


STEAM TABLES (Continued) 


Properties of Saturated Steam and Saturated Water (Temperature) 


231.94 
238.22 
244.70 
251.38 
258.28 


265.39 
272.72 
280.30 
288.11 
296.18 


304.50 


Enthalpy, Btu/lbm 


Water 
he 


148.00 
147.00 
145.99 
144.99 
143.99 


142.99 
141.98 
140.98 
139.98 
138.98 


137.97 
136.97 
135.97 
134.97 
133.97 


132.96 
131.96 
130.96 
129.96 
128.96 


127.96 
126.96 
125.96 
124.95 
123.95 


122.95 
121.95 
120.95 
119.95 
118.95 


117.95 
116.95 
115.95 
114.95 
113.95 


112.95 
111.95 
110.95 
109.95 
108.95 


107.95 
106.95 
105.95 
104.95 
103.95 


102.95 
101.95 
100.95 
99.95 
98.95 


97.96 
96.96 
95.96 
94.96 
93.96 


92.96 
91.96 
90.96 
89.96 
88.96 


87.97 
86.97 
85.97 
84.97 
83.97 


82.97 
81.97 
80.98 
79.98 
78.98 


77.98 
76.98 
75.98 
74.99 
73.99 


72.99 


Evap. 
hig 


1006.4 
1007.0 
1007.6 


1008.2 
1008.7 
1009.3 
1009.9 
1010.5 


1011.1 
1011.7 
1012.3 
1012.9 
1013.4 


1014.0 
1014.6 
1015.2 
1015.8 
1016.4 


1016.9 
1017.5 
1018.1 
1018.7 
1019.3 


1019.8 
1020.4 
1021.0 
1021.6 
1022.2 


1022.7 
1023.3 
1023.9 
1024.5 
1025.0 


1025.6 
1026.2 
1026.8 
1027.3 
1027.9 


1028.5 
1029.1 
1029.6 
1030.2 
1030.8 


1031.4 
1031.9 
1032.5 
1033.1 
1033.6 


1034.2 


Steam — 


Entropy, Btu/lbmxXF 


Water 


0.1663 


0.1646 
0.1629 
0.1611 
0.1594 
0.1577 


0.1559 
0.1542 
0.1525 
0.1507 
0.1490 


0.1472 
0.1455 
0.1437 
0.1419 
0.1402 


0.1384 


Evap. 
Sfg 


1.5480 
1.5514 
1.5548 
1.5582 
1.5616 


1.5650 
1.5684 
1.5718 
1.5753 
1.5787 


1.5822 
1.5857 
1.5892 
1.5926 
1.5961 


1.5997 
1.6032 
1.6067 
1.6103 
1.6138 


1.6174 
1.6210 
1.6245 
1.6281 
1.6318 


1.6354 
1.6390 
1.6426 
1.6463 
1.6500 


1.6536 
1.6573 
1.6610 
1.6647 
1.6684 


1.6722 
1.6759 
1.6797 
1.6834 
1.6872 


1.6910 
1.6948 
1.6986 
1.7024 
1.7063 


1.7101 
1.7140 
1.7178 
1.7217 
1.7256 


1.7295 
1.7335 
1.7374 
1.7413 
1.7453 


1.7493 
1.7533 
1.7573 
1.7613 
1.7653 


1.7693 
1.7734 
1.7774 
1.7815 
1.7856 


1.7897 
1.7938 
1.7980 
1.8021 
1.8063 


1.8105 
1.8146 
1.8188 
1.8231 
1.8273 


1.8315 


Steam 
Sg 





Temp. Press. 
F psia Water 
vf 
105.0 1.10174 0.016147 
104.0 1.06965 0.016144 
103.0 1.03838 0.016140 
102.0 1.00789 0.016137 
101.0 0.97818 0.016133 
100.0 0.94924 0.016130 
99.0 0.92103 0.016127 
98.0 0.89356 0.016123 
97.0 0.86679 0.016120 
96.0 0.84072 0.016117 
95.0 0.81534 0.016114 
94.0 0.79062 0.016111 
93.0 0.76655 0.016108 
92.0 0.74313 0.016105 
91.0 0.72032 0.016102 
90.0 0.69813 0.016099 
89.0 0.67653 0.016096 
88.0 0.65551 0.016093 
87.0 0.63507 0.016090 
86.0 0.61518 0.016087 
85.0 0.59583 0.016085 
84.0 0.57702 0.016082 
83.0 0.55872 0.016079 
82.0 0.54093 0.016077 


81.0 0.52364 0.016074 
80.0 0.05683 0.016072 


79.0 0.49049 0.016070 
78.0 0.47461 0.016067 
77.0 0.45919 0.016065 
76.0 0.44420 0.016063 
75.0 0.42964 0.016060 
74.0 0.41550 0.016058 
73.0 0.40177 0.016056 
72.0 0.38844 0.016054 
71.0 0.37549 0.016052 
70.0 0.36292 0.016050 
69.0 0.35073 0.016048 
68.0 0.33889 0.016046 
67.0 0.32740 0.016044 
66.0 0.31626 0.016043 
65.0 0.30545 0.016041 
64.0 0.29497 0.016039 
63.0 0.28480 0.016038 
62.0 0.27494 0.016036 
61.0 0.26538 0.016035 
60.0 0.25611 0.016033 
59.0 0.24713 0.016032 


58.0 0.23843 0.016031 
57.0 0.23000 0.016029 
56.0 0.22183 0.016028 


55.0 0.21392 0.016027 
54.0 0.20625 0.016026 
53.0 0.19883 0.016025 
52.0 0.19165 0.016024 
51.0 0.18469 0.016023 


50.0 0.17796 0.016023 
49.0 0.17144 0.016022 
48.0 0.16514 0.016021 
47.0 0.15904 0.016021 
46.0 0.15314 0.016020 


Volume, ft’/lbm 


Evap. 


1207.6 
1249.1 
1292.2 
1337.0 
1383.6 


1432.0 
1482.4 
1534.7 
1589.2 
1645.9 


1704.8 
1766.2 


1830.0 


1896.5 
1965.7 


45.0 0.14744 0.016020 2037.7 
44.0 0.14192 0.016019 2112.8 
43.0 0.13659 0.016019 2191.0 
42.0 0.13143 0.016019 2272.4 
41.0 0.12645 0.016019 2357.3 


40.0 0.12163 0.016019 2445.8 
39.0 0.11698 0.016019 2538.0 
38.0 0.11249 0.016019 2634.1 
37.0 0.10815 0.016019 2734.4 
36.0 0.10395 0.016020 2839.0 


35.0 0.09991 0.016020 2948.1 
34.0 0.09600 0.016021 3061.9 
33.0 0.09223 0.016021 3180.7 
32.018 0.08865 0.016022 3302.4 
*32.0 0.08859 0.016022 3304.7 


*The states here shown are metastable 


STEAM TABLES (Continued) 


Properties of Saturated Steam and Saturated Water (Temperature) 


Steam 





340.6 


350.4 
360.5 
370.9 
381.7 
392.9 


404.4 
416.3 
428.6 
441.3 
454.5 


468.1 
482.2 
496.8 
511.9 
527.5 


543.6 
560.3 
577.6 
595.6 


614.1 


633.3 
653.2 
673.9 
695.2 


717.4 


740.3 
764.1 
788.8 
814.3 
840.9 


868.4 
896.9 
926.5 
957.2 
989.1 


1022.1 
1056.5 
1092.1 
1129.2 
1167.6 


1207.6 
1249.1 
1292.2 
1337.0 
1383.6 


1432.0 
1482.4 


1534.8 ° 


1589.2 
1645.9 


1704.8 
1766.2 
1830.0 
1896.5 
1965.7 


2037.8 
2112.8 
2191.0 
2272.4 
2357.3 


2445.8 
2538.0 
2634.2 
2734.4 
2839.0 


2948.1 
3061.9 
3180.7 
3302.4 
3304.7 


Pnthalpy, Btu/lbm 





Water Evap. Steam 
he hig he 
72.990 1084.2 1107.2 
71.992 1084.8 1106.8 
70.993 1035.4 1106.3 
69.995 1035.9 1105.9 
68.997 1086.5 1105.5 
67.999 1087.1 1105.1 
67.001 1037.6 1104.6 
66.008 1038.2 1104.2 
65.005 1088.8 1103.8 
64.006 1039.3 1103.3 
63.008 1089.9 1102.9 
62.010 1040.5 1102.5 
61.012 1041.0 1102.1 
60.014 1041.6 1101.6 
59.016 1042.2 1101.2 
58.018 1042.7 1100.8 
57.020 1043.3 1100.3 
56.022 1043.9 1099.9 
55.024 1044.4 1099.5 
54.026 1045.0 1099.0 
53.027 1045.6 1098.6 
52.029 1046.1 1098.2 
51.031 1046.7 1097.7 
50.033 1047.3 1097.3 
49.035 1047.8 1096.9 
48.037 1048.4 1096.4 
47.038 1049.0 1096.0 
46.040 1049.5 1095.6 
45.042 1050.1 1095.1 
44.043 1050.7 1094.7 
43.045 1051.2 1094.3 
42.046 1051.8 1093.8 
41.048 1052.4 1093.4 
40.049 1052.9 1093.0 
39.050 1053.5 1092.5 
38.052 1054.0 1092.1 
37.053 1054.6 1091.7 
36.054 1055.2 1091.2 
35.055 1055.7 1090.8 
34.056 1056.3 1090.4 
33.057 1056.9 1089.9 
32.058 1057.4 1089.5 
31.058 1058.0 1089.0 
30.059 1058.5 1088.6 
29.059 1059.1 1088.2 
28.060 1059.7 1087.7 
27.060 1060.2 1087.3 
26.060 1060.8 1086.9 
25.060 1061.4 1086.4 
24.059 1061.9 1086.0 
23.059 1062.5 1085.6 
22.058 1063.1 1085.1 
21.058 1063.6 1084.7 
20.057 1064.2 1084.2 
19.056 1064.7 1083.8 
18.054 1065.3 1083.4 
17.053 1065.9 1082.9 
16.051 1066.4 1082.5 
15.049 1067.0 1082.1 
14.047 1067.6 1081.6 
13.044 1068.1 1081.2 
12.041 1068.7 1080.7 
11.038 1069.3 1080.3 
10.035 1069.8 1079.9 
9.031 1070.4 1079.4 
8.027 1071.0 1079.0 
7.023 1071.5 1078.5 
6.018 1072.1 1078.1 
5.013 1072.7 1077.7 
4.008 1073.2 1077.2 
3.002 1073.8 1076.8 

1.996 1074.4 1076.4 
0.989 1074.9 1075.9 
0.0003 1075.5 1075.5 
— 0.0179 1075.5 1075.5 





E-17 













Water 

















































Entropy, Btu/lbmxF 


Evap. 
Sie 


1.8315 
1.8358 
1.8401 
1.8444 
1.8487 


1.8530 
1.8573 
1.8617 
1.8660 
1.8704 


1.8748 
1.8792 
1.8837 
1.8881 
1.8926 


1.8970 
1.9015 
1.9060 
1.9105 
1.9151 


1.9196 
1.9242 
1.9288 
1.9334 
1.9380 


1.9426 
1.9473 
1.9520 
1.9567 
1.9614 


1.9661 
1.9708 
1.9756 
1.9804 
1.9852 


1.9900 
1.9948 
1.9996 
2.0045 
2.0094 


2.0143 
2.0192 
2.0242 
2.0291 
2.0341 


2.0391 
2.0441 
2.0491 
2.0542 
2.0593 


2.0644 
2.0695 
2.0746 
2.0798 
2.0849 


2.0901 
2.0953 
2.1006 
2.1058 
2.1111 


2.1164 
2.1217 
2.1271 
2.1325 
2.1378 


2.1432 
2.1487 
2.1541 
2.1596 
2.1651 


2.1706 
2.1762 
2.1817 
2.1872 
2.1873 














Steam 
8g 


1.9700 
1.9725 
1.9750 
1.9775 
1.9800 


1.9825 
1.9851 
1.9876 
1.9902 
1.9928 


1.9954 
1.9980 
2.0006 
2.0033 
2.0059 


2.0086 
2.0112 
2.0139 
2.0166 
2.0193 


2.0221 
2.0248 
2.0275 
2.0303 
2.0331 


2.0359 
2.0387 
2.0415 
2.0443 
2.0472 


2.0500 
2.0529 
2.0558 
2.0587 
2.0616 


2.0645 
2.0675 
2.0704 
2.0734 
2.0764 


2.0794 
2.0824 
2.0854 
2.0885 
2.0915 


2.0946 
2.0977 
2.1008 
2.1039 
2.1070 


2.1102 
2.1134 
2.1165 
2.1197 
2.1230 


2.1262 
2.1294 
2.1327 
2.1360 
2.1393 


2.1426 
2.1459 
2.1493 
2.1527 
2.1560 


2.1594 
2.1629 
2.1663 
2.1697 
2.1732 


2.1767 
2.1802 
2.1837 
2.1872 














STEAM TABLES (Continued) 


Specific Heat at constant pressure of Steam and of Water 











Temp. r Cp, Btu/lbm X F = —, — 
r Ho 


Press., psia ul 1.5 2 3 4 6 8 10 15 20 30 40 60 80 100 ~—~Press., psia 


Sat. Water 0.998 0.998 0.999 1.000 1.000 1.002 1.003 1.004 1.007 1.0/0 1.014 1.019 1.026 1.033 1.039 Sat. Water. 
Sat. Steam 0.450 0.452 0.454 0.458 0.461 0.466 0.471 0.475 0.485 0.493 0.508 0.521 0.543 0.564 0.582 Sat. Steam 








1500 0.559 0.559 0.559 0.559 0.559 0.559 0.559 0.559 0.559 0.559 0.560 0.560 0.560 0.561 0.561 1500 
1480 0.557 0.557 0.557 0.557 0.557 0.557 0.557 0.558 0.558 0.558 0.558 0.558 0.559 0.559 0.559 1480 
1460 0.556 0.556 0.556 0.556 0.556 0.556 0.556 0.556 0.556 0.556 0.556 0.557 0.557 0.557 0.558 1460 
1440 0.554 0.554 0.554 0.554 0.554 0.554 0.554 0.554 0.554 0.554 0.555 0.555 0.555 0.556 0.556 1440 
1420 0.552 0.552 0.552 0.552 0.552 0.552 0.553 0.553 0.553 0.553 0.553 0.553 0.554 0.554 0.555 1420 
1400 0.551 0.551 0.551 0.551 0.551 0.551 0.551 0.551 0.551 0.551 0.551 0.552. 0.552 0.553 0.553 1400 
1380 0.549 0.549 0.549 0.549 0.549 0.549 0.549 0.549 0.549 0.549 0.550 0.550 0.550 0.551 0.551 1380 
1360 0.547 0.547 0:547 0.547 0.547 0.547 0.547 0.547 0.548 0.548 0.548 0.548 0.549 0.549 0.550 1360 
1340 0.546 0.546 0.546 0.546 0.546 0.546 0.546 0.546 0.546 0.546 0.546 0.547 0.547 0.548 0.548 1340 
1320 0.544 0.544 0.544 0.544 0.544 0.544 0.544 0.544 0.544 0.544 0.545 0.545 0.545 0.546 0.546 1320 
1300 0.542 0.542 0.542 0.542 0.542 0.542 0.542 0.542 0.542 0.543 0.543 0.543 0.544 0.544 0.545 1300 
1280 0.540 0.540 0.540 0.540 0.540 0.540 0.540 0.541 0.541 0.541 0.541 0.541 0.542 0.543 0.543 1280 
1260 0.538 0.539 0.539 0.539 0.539 0.539 0.539 0.539 0.539 0.539 0.539 0.540 0.540 0.541 0.541 1260 
1240 0.537 0.537 0.537 0.537 0.537 0.537 0.5387 0.537 0.537 0.537 0.538 0.538 0.539 0.539 0.540 1240 
1220 0.5385 0.585 0.5385 0.535 0.535 0.535 0.5385 0.535 0.535 0.536 0.536 0.536 0.537 0.537 0.538 1220 
1200 0.533 0.533 0.533 0.533 0.533 0.533 0.533 0.533 0.534 0.534 0.534 0.534 0.535 0.536 0.536 1200 
1180 0.531 0.531 0.531 0.531 0.531 0.531 0.532 0.532 0.5382 0.532 0.532 0.533 0.533 0.534 0.535 1180 
1160 0.529 0.529 0.530 0.530 0.530 0.530 0.530 0.530 0.530 0.530 0.530 0.531 0.532 0.532 0.533 1160 
1140 0.528 0.528 0.528 0.528 0.528 0.528 0.528 0.528 0.528 0.528 0.529 0.529 0.530 0.531 0.531 1140 
1120 0.526 0.526 0.526 0.526 0.526 0.526 0.526 0.526 0.526 0.527 0.527 0.527 0.528 0.529 0.530 1120 
1100 0.524 0.524 0.524 0.524 0.524 0.524 0.5624 0.524 0.525 0.525 0.525 0.526 0.526 0.527 0.528 1100 
1080 0.522 0.522 0.522 0.522 0.522 0.522 0.522 0.523 0.523 0.523 0.523 0.524 0.525 0.525 0.526 1080 
1060 0.520 0.520 0.520 0.520 0.520 0.521 0.521 0.521 0.521 0.521 0.522 0.522 0.523 0.524 0.524 1060 
1040 0.518 0.519 0.519 0.519 0.519 0.519 0.519 0.519 0.519 0.519 0.520 0.520 0.521 0.522 0.523 1040 
1020 0.517 0.517 0.517 0.517 0.517 0.517 0.517 0.517 0.517 0.518 0.518 0.518 0.519 0.520 0.521 1020 
1000 0.515 0.515 0.515 0.515 0.515 0.515 0.515 0.515 0.515 0.516 0.516 0.517 0.518 0.519 0.519 1000 
980 0.513 0.513 0.513 0.513 0.513 0.513 0.513 0.513 0.514 0.514 0.514 0.515 0.516 0.517 0.518 980 
960 0.511 0.511 0.511 0.511 0.511 0.511 0.512 0.512 0.512 0.512 0.513 0.513 0.514 0.515 0.516 960 
940 0.509 0.509 0.509 0.509 0.509 0.510 0,510 0.510 0.510 0.510 0.511 0.511 0.512 0.514 0.515 940 
920 0.507 0.508 0.508 0.508 0.508 0.508 0.508 0.508 0.508 0.509 0.509 0.510 0.511 0.512 0.513 920 
900 0.506 0.506 0.506 0.506 0.506 0.506 0.506 0.506 0.506 0.507 0.507 0.508 0.509 0.510 0.512 900 
880 0.504 0.504 0.504 0.504 0.504 0.504 0.504 0.504 0.505 0.505 0.506 0.506 0.508 0.509 0.510 880 
860 0.502 0.502 0.502 0.502 0.502 0.502 0.503 0.503 0.503 0.503 0.504 0.505 0.506 0.507 0.509 860 
840 0.500 0.500 0.500 0.500 0.500 0.501 0.501 0.501 0.501 0.502 0.502 0.503 0.504 0.506 0.507 840 
820 0.498 0.498 0.499 0.499 0.499 0.499 0.499 0.499 0.499 0.500 0.501 0.501 0.503 0.504 0.506 820 
800 0.497 0.497 0.497 0.497 0.497 0.497 0.497 0.497 0.498 0.498 0.499 0.500 0.501 0.503 0.505 800 
780 0.495 0.495 0.495 0.495 0.495 0.495 0.495 0.496 0.496 0.496 0.497 0.498 0.500 0.502 0.503 780 
760 0.493 0.493 0.493 0.493 0,493 0.494 0.494 0.494 0.494 0.495 0.496 0.497 0.499 0.500 0.502 760 
740 0.491 0.491 0.491 0.492 0.492 0.492 0.492 0.492 0.493 0.493 0.494 0.495 0.497 0.499 0.501 740 
720 0.490 0.490 0.490 0.490 0.490 0.490 0.490 0.491 0.491 0.492 0.493 0.494 0.496 0.498 0.500 720 
700 0.488 0.488 0.488 0.488 0.488 0.488 0.489 0.489 0.490 0.490 0.491 0.492 0.495 0.497 0.500 700 
680 0.486 0.486 0.486 0.486 0.487 0.487 0.487 0.487 0.488 0.489 0.490 0.491 0.494 0.496 0.499 680 
660 0.484 0.485 0.485 0.485 0.485 0.485 0.485 0.486 0.486 0.487 0.489 0.490 0.493 0.496 0.499 660 
640 0.483 0.483 0.483 0.483 0.483 0.484 0.484 0.484 0.485 0.486 0.487 0.489 0.492 0.495 0.499 640 
620 0.481 0.481 0,481 0.481 0.482 0.482 0.482 0.483 0.483 0.484 0.486 0.488 0.491 0.495 0.499 620 
600 0.479 0.480 0.480 0.480 0.480 0.480 0.481 0.481 0.482 0.483 0.485 0.487 0.491 0.495 0.499 600 
580 0.478 0.478 0.478 0.478 0.478 0.479 0.479 0.480 0.481 0.482 0.484 0.486 0.491 0.495 0.500 580 
560 0.476 0.476 0.476 0.477 0.477 0.477 0.478 0.478 0.479 0.481 0.483 0.485 0.490 0.496 0.501 560 
540 0.475 0.475 0.475 0.475 0.475 0.476 0.476 0.477 0.478 0.480 0.482 0.485 0.491 0.497 0.503 540 
520 0.473 0.473 0.473 0.474 0.474 0.475 0.475 0.476 0.477 0.479 0.482 0.485 0.491 0.498 0.505 520 
500 0.472 0.472 0.472 0.472 0.473 0.473 0.474 0.475 0.476 0.478 0.481 0.485 0.492 0.500 0.508 500 
480 0.470 0.470 0.470 0.471 0.471 0.472 0.473 0.473 0.475 0.477 0.481 0.485 0.493 0.502 0.511 480 
460 0.469 0.469 0.469 0.469 0.470 0.471 0.472 0.472 0.475 0.477 0.481 0.486 0.495 0.505 0.516 460 
440 0.467 0.467 0.468 0.468 0.469 0.470 0.470 0.471 0.474 0.476 0.481 0.487 0.498 0.509 0.522 440 
420 0.466 0.466 0.466 0.467 0.467 0.468 0.470 0.471 0.473 0.476 0.482 0.488 0.501 0.514 0.528 420 
400 0.464 0.465 0.465 0.466 0.466 0,467 0.469 0.470 0.473 0.476 0.483 0.490 0.504 0.520 0.536 400 
380 0.463 0.463 0.464 0.464 0.465 0.466 0.468 0.469 0.473 0.477 0.484 0.492 0.509 0.527 0.546 380 
360 0.462 0.462 0.462 0.463 0.464 0.466 0.467 0.469 0.473 0.477 0.486 0.495 0.515 0.536 0.558 360 
340 0.460 0.461 0.461 0.462 0.463 0.465 0.467 0.469 0.473 0.478 0.488 0.499 0.521 0.546 0.572 340 
320 0.459 0.460 0.460 0.461 0.462 0.464 0.467 0.469 0.474 0.480 0.491 0.504 0.530 0.558 1.036 320 
300 0.458 0.459 0.459 0.460 0.462 0.464 0.466 0.469 0.475 0.482 0.495 0.509 0.539 1.029 1.029 300 
280 0.457 0.458 0.458 0.460 0.461 0.464 0.467 0.469 0.477 0.484 0.500 0.516 1.022 1.022 1.022 280 
260 0.456 0.457 0.457 0.459 0.461 0.464 0.467 0.470 0.478 0.487 0.505 1.017 1.017 1.017 1.016 260 
240 0.455 0.456 0.457 0.458 0.460 0.464 0.468 0.471 0.481 0.491 1.012 1.012 1.012 1.012 1.012 240 
220 0.454 0.455 0.456 0.458 0.460 0.464 0.468 0.473 0.484 1.008 1.008 1.008 1.008 1.008 1:008 220 
200 0.453 0.454 0.455 0.458 0.460 0.465 0.470 0.475 1.005 1.005 1.005 1.005 1.005 1.005 1.005 200 
180 0.452 0.454 0.455 0.458 0.460 0.466 1.003 1.003 1.003 1.003 1.003 1.003 1.003 1.002 1.002 180 
160 0.451 0.453 0.455 458 0.461 1.001 1.001 1.001 1.001 1.001 1.001 1.001 1.001 1.001 1.001 160 
140 0.451 0.4538 0.454 1.000 1.000 1.000 1.000 1.000 0.999 0.999 0.999 0.999 0.999 0.999 0.999 140 
120 0.450 0.452 0.999 0.999 0.999 0.999 0.999 0.999 0.999 0.999 0.998 0.998 0.998 0.998 0.998 120 
100 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 100 
80 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 80 
60 1.000 1.000 1,000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.999 0.999 0.999 60 
40 1,004 1.004 1,004 1.004 1.004 1.004 1.004 1.004 1,004 1.004 1.004 1.004 1.004 1.004 1.003 40 
32 1.007 1.007 1.007 1.007 1.007 1.007 1.007 1.007 1.007 1.007 1.007 1.007 1.007 1.007 1.006 32 
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STEAM TABLES (Continued) 


Specific Heat at constant pressure of Steam and of Water 











toe - —cp, Btu/lbm X F Temp. 


¥ 


Press., psia 150 200 300 400 600 800 1000 1500 2000 3060 4000 6000 8000 10000 15000  Press., psia 

















Sat. Water 1.054 1.067 1.093 1.118 1.168 1.224 1.286 1.492 1.841 7.646 Sat. Water 
Sat. Steam 0.624 0.661 0.729 0.792 0.915 1.046 1.191 1.667 2.557 13.66 Sat. Steam 
1500 0.562 0.563 0.565 0.567 0.571 0.576 0.580 0.590 0.601 0.623 0.645 0.691 0.737 0.780 0.868 1500 
1480 0.561 0.562 0.564 0.566 0.570 0.575 0.579 0.590 0.601 0.623 0.647 0.694 0.742 0.786 0.878 1480 
1460 0.559 0.560 0.562 0.565 0.569 0.573 0.578 0.589 0.601 0.624. 0.648 0.698 0.747 0.793 0.888 1460 
1440 0.557 0.559 0.561 0.563 0.568 0.572 0.577 0.589 0.600 0.625 0.650 0.701 0.753 0.800 0.900 1440 
1420 0.556 0.557 0.559 0.562 0.566 0.571 0.576 0.588 0.600 0.625 0.651 0.705 0.759 0.808 0.909 1420 
1400 0.554 0.555 0.558 0.560 0.565 0.570 0.575 0.587 0.600 0.626 0.653 0.709 0.765 0.817 0.926 1400 
1380 0.553 0.554 0.556 0.559 0.564 0.569 0.574 0.587 0.600 0.627 0.655 0.714 0.773 0.827 0.939 1380 
1360 0.551 0.552 0.555 0.558 0.563 0.568 0.573 0.586 0.600 0.628 0.657 0.719 0.781 0.8388 0.953 1360 
1340 0.549 0.551 0.553 0.556 0.561 0.567 0.572 0.586 0.600 0.629 0.660 0.725 0.790 0.850 0.968 1340 
1320 0.548 0.549 0.552 0.555 0.560 0.566 0.571 0.585 0.600 0.630 0.663 0.731 0.800 0.864 0.983 1320 
1300 0.546 0.548 0.550 0.553 0.559 0.565 0.570 0.585 0.600 0.632 0.666 0.738 0.811 0.879 0.998 1300 
1280 0.545 0.546 0.549 0.552 0.558 0.564 0.570 0.585 0.600 0.634 0.669 0.746 0.824 0.897 1.014 1280 
1260 0.543 0.544 0.547 0.550 0.556 0.563 0.569 0.585 0.601 0.636 0.673 0.755 0.838 0.918 1.033 1260 
1240 0.541 0.548 0.546 0.549 0.555 0.562 0.568 0.584 0.601 0.688 0.678 0.765 0.855 0.942 1.053 1240 
1220 0.540 0.541 0.544 0.548 0.554 0.561 0.567 0.584 0.602 0.641 0.683 0.777 0.875 0.969 1.072 1220 
1200 0.538 0.540 0.548 0.546 0.553 0.560 0.567 0.584 0.603 0.644 0.689 0.790 0.897 1.000 1.095 1200 
1180 0.536 0.538 0.541 0.545 0.552 0.559 0.566 0.584 0.604 0.647 0.696 0.805 0.922 1.033 1.117 1180 
1160 0.535 0.536 0.540 0.544 0.551 0.558 0.565 0.585 0.606 0.652 0.704 0.823 0.952 1.070 1.143 1160 
1140 0.533 0.535 0.539 0.542 0.550 0.557 0.565 0.585 0.607 0.656 0.713 0.843 0.986 1.107 1.167 1140 
1120 0.531 0.5383 0.537 0.541 0.549 0.557 0.565 0.586 0.609 0.662 0.723 0.866 1.025 1.149 1.190 1120 
1100 0.530 0.532 0.536 0.540 0.548 0.556 0.564 0.587 0.612 0.668 0.735 0.893 1.070 1.193 1.220 1100 
1080 0.528 0.530 0.534 0.538 0.547 0.555 0.564 0.588 0.615 0.676 0.749 0.924 1.120 1.242 1.240 1080 
1060 0.527 0.529 0.533 0.537 0.546 0.555 0.564 0.590 0.618 0.685 0.765 0.960 1.176 1.295 1.260 1060 
1040 0.525 0.527 0.5382 0.536 0.545 0.555 0.565 0.592 0.622 0.695 0.783 1.002 1.238 1.351 1.282 1040 
1020 0.523 0.526 0.530 0.535 0.545 0.555 0.565 0.594 0.627 0.707 0.804 1.051 1.306 1.399 1.298 1020 
1000 0.522 0.524 0.529 0.534 0.544 0.555 0.566 0.597 0.633 0.721 0.829 1.110 1.382 1.471 1.306 1000 
980 0.520 0.523 0.528 0.533 0.544 0.555 0.567 0.601 0.640 0.737 0.858 1.180 1.475 1.531 1.312 980 
960 0.519 0.521 0.527 0.532 0.543 0.556 0.568 0.605 0.648 0.756 0.893 1.267 1.598 1.595 1.310 960 
940 0.517 0.520 0.526 0.531 0.543 0.556 0.570 0.610 0.658 0.778 0.934 1.376 1.708 1.639 1.299 940 
920 0.516 0.519 0.525 0.531 0.544 0.558 0.573 0.617 0.669 0.803 0.984 1.520 1.819 1.667 1.281 920 
900 0.515 0.518 0.524 0.530 0.544 0.559 0.576 0.624 0.683 0.834 1.048 1.716 1.932 1.660 1.259 900 
880 0.513 0.516 0.523 0.530 0.545 0.561 0.580 0.633 0.699 0.872 1.130 1.993 2.000 1.633 1.232 880 
860 0.512 0.515 0.523 0.530 0.546 0.564 0.584 0.644 0.718 0.918 1.240 2.316 2.019 1.593 1.212 860 
840 0.511 0.514 0.522 0.530 0.548 0.568 0.590 0.657 0.740 0.977 1.895 2.653 1.978 1.547 1.192 840 
820 0.510 0.514 0.522 0.531 0.550 0.572 0.597 0.672 0.767 1.054 1.620 2.886 1.888 1.503 1.175 820 
800 0.509 0.513 0.522 0.532 0.553 0.577 0.605 0.690 0.800 1.160 1.967 2.872 1.768 1.459 1.157 800 
780 0.508 0.513 0.522 0.533 0.557 0.584 0.615 0.712 0.840 1.812 2.550 2.547 1.670 1.416 1.142 780 
760 0.507 0.512 0.523 0.535 0.561 0.592 0.628 0.738 0.892 1.542 4.462 2.156 1.576 1.370 1.126 760 
740 0.507 0.512 0.524 0.537 0.567 0.602 0.642 0.770 0.960 1.913 8.119 1.886 1.493 1.332 1.114 740 
720 0.506 0.512 0.525 0.540 0.574 0.613 0.660 0.811 1.052 2.584 3.458 1.696 1.421 1.290 1.100 720 
700 0.506 0.513 0.528 0.544 0.582 0.627 0.681 0.861 1.181 6.145° 2.237 1.557 1.358 1.250 1.089 700 
680 0.506 0.514 0.530 0.549 0.592 0.644 0.707 0.927 1.365 2.469 1.789 1.450 1.303 1.217 1.079 680 
660 0.507 0.515 0.534 0.555 0.604 0.665 0.738 1.015 1.639 1.851 1.587 1.369 1.256 1.187 1.071 660 
640 0.507 0.517 0.538 0.562 0.619 0.690 0.777 1.135 2.219 1.601 1.454 1.303 1.216 1.157 1.063 640 
620 0.509 0.519 0.543 0.571 0.637 0.720 0.826 1.308 1.614 1.455 1.362 1.252 1.184 1.136 1.056 620 
600 0.510 0.522 0.550 0.582 0.659 0.757 0.888 1.586 1.453 1.858 1.295 1.211 1.157 1.118 1.052 600 
580 0.513 0.526 0.558 0.595 0.685 0.804 0.969 1.393 1.351 1.289 1.243 1.178 1.134 1.102 1.046 580 
560 0.516 0.531 0.568 0.611 0.717 0.862 1.079 1.309 1.281 1.237 1.202 1.151 1.115 1.087 1.039 560 
540 0.519 0.538 0.580 0.630 0.756 0.937 1.272 1.249 1.229 1.196 1.169 1.128 1.098 1.074 1.031 540 
520 0.524 0.545 0.594 0.653 0.804 1.0385 1.221 1.204 1.189 1.164 1.142 1.109 1.083 1.062 1.024 520 
500 0.530 0.554 0.611 0.680 0.865 1.187 1.181 1.169 1.157 1.187 1.120 1.092 1.069 1.051 1.017 500 
480 0.537 0.565 0.632 0.714 1.159 1.154 1.150 1.140 1.181 1.115 1.101 1.077 1.057 1.041 1.010 480 
460 0.545 0.578 0.657 0.755 1.132 1.128 1.125 1.117 1.110 1.096 1.084 1.064 1.047 1.033 1.004 460 
440 0.556 0.594 0.687 1.113 1.110 1.107 1.104 1.098 1.092 1.080 1.070 1.052 1.038 1.025 0.999 440 
420 0.568 0.614 0.724 1.094 1.091 1.089 1.087 1.081 1.076 1.067 1.058 1.042 1.029 1.018 0.994 420 
400 0.583 0.636 1.079 1.078 1.076 1.074 1.072 1.067 1.063 1.055 1.047 1.034 1.022 1.011 0.990 400 
380 0.601 1.066 1.065 1.065 1.063 1.061 1.059 1.056 1.052 1.044 1.038 1.026 1.015 1.006 0.986 380 
360 0.622 1.054 1.054 1.053 1.052 1.050 1.049 1.045 1.042 1.036 1.030 1.019 1.009 1.001 0.982 360 
340 1.045 1.044 1.044 1.043 1.042 1.040 1.039 1.036 1.033 1.028 1.022 1.013 1.004 0.996 0.979 340 
320 1.036 1.036 1.035 1.034 1.033 1.032 1.031 1.028 1.026 1.021 1.016 1.007 0.999 0.992 0.976 320 
300 1.028 1.028 1.028 1.027 1.026 1.025 1.024 1.022 1.019 1.015 1.010 1.002 0.995 0.988 0.973 300 
280 1.022 1.022 1.021 1.021 1.020 1.019 1.018 1.016 1.014 1.009 1.005 0.998 0.991 0.985 0.971 280 
260 1.016 1.016 1.016 1.015 1.014 1.013 1.013 1.011 1.009 1.005 1.001 0.994 0.988 0.982 0.968 260 
240 1.012 1.011 1.011 1.011 1.010 1.009 1.008 1.006 1.004 1.001 0.997 0.991 0.985 0.979 0.966 240 
220 1.008 1.008 1.007 1.007 1.006 1.005 1.005 1.003 1.001 0.998 0.994 0.988 0.982 0.977 0.964 220 
200 1.005 1.004 1.004 1.004 1.003 1.002 1.002 1.000 0.998 0.995 0.992 0.986 0.980 0.975 0.963 200 
180 1.002 1.002 1.002 1.001 1.001 1.000 0.999 0.998 0.996 0.993 0.989 0.983 0.978 0.973 0.961 180 
160 1.000 1.000 1.000 0.999 0.999 0.998 0.997 0.996 0.994 0.991 0.987 0.981 0.976 0.971 0.959 160 
140 0.999 0.999 0.998 0.998 0.997 0.997 0.996 0.994 0.992 0.989 0.986 0.980 0.974 0.969 0.958 140 
120 0.998 0.998 0.997 0.997 0.996 0.996 0.995 0.993 0.991 0.988 0.984 0.978 0.972 0.967 0.957 120 
100 0.997 0.997 0.997 0.996 0.996 0.995 0.994 0.992 0.990 0.986 0.983 0.976 0.970 0.965 0.955 100 
80 0.998 0.997 0.997 0.996 0.995 0.994 0.994 0.991 0.989 0.985 0.981 0.974 0.968 0.962 0.951 80 
60 0.999 0.999 0.998 0.997 0.996 0.995 0.994 0.991 0.989 0.984 0.979 0.970 0.963 0.956 0.942 60 
40 1.003 1.003 1.002 1.001 1.000 0.998 0.997 0.993 0.989 0.983 0.976 0.965 0.954 0.945 0.920 40 
32 1.006 1.006 1.005 1.004 1.002 1.000 0.999 0.994 0.990 0.983 0.975 0.962 0.949 0.937 0.904 32 


©Critical point. 


STEAM TABLES (Continued) 


Thermal Conductivity of Steam and Water 











Temp. F r k, (Btu/hr X ft. X F) & 103 _ 
Press., psia rl 2 5 10 20 50 100 200 500 1000 2000 5000 7500 
Sat. Water 364.0 373.1 383.8 390.4 395.2 397.4 394.7 386.2 361.7 327.6 271.8 — 

Sat. Steam 11.6 12.2 13.0 13.8 14.8 16.6 18.4 21.1 27.2 36.5 61.3 — 

1500 63.7 63.7 63.7 63.7 63.7 63.8 64.0 64.3 65.4 67.1 70.7 82.0 92.2 
1450 61.4 61.4 61.5 61.5 61.5 61.6 61.8 62.1 63.2 64.9 68.5 80.1 90.6 
1400 59.2 59.2 59.2 59.2 59.3 59.4 59.6 59.9 60.9 62.7 66.3 78.2 89.2 
1350 57.0 57.0 57.0 57.0 57.1 57.2 57.3 57.7 58.7 60.5 64.2 76.3 87.9 
1300 54.8 54.8 54.8 54.8 54.8 54.9 55.1 55.5 56.5 58.3 62.0 74.6 86.9 
1250 52.6 52.6 52.6 52.6 52.6 52.7 52.9 53.2 54.3 56.1 59.9 73.0 86.3 
1200 50.4 50.4 50.4 50.4 50.4 50.5 50.7 51.0 52.1 53.9 57.8 71.6 86.2 
1150 48.2 48.2 48.2 48.2 48.2 48.3 48.5 48.9 49.9 51.8 55.7 70.5 87.0 
1100 46.0 46.0 46.0 46.0 46.1 46.2 46.3 46.7 47.8 49.6 53.7 69.8 89.0 
1050 43.9 43.9 43.9 43.9 43.9 44.0 44.2 44.6 45.6 47.5 51.8 69.7 93.4 
1000 41.7 41.7 41.8 41.8 41.8 41.9 42.1 42.4 43.5 45.5 50.0 70.7 102.9 
950 39.6 39.6 39.7 39.7 39.7 39.8 40.0 40.3 41.4 43.5 48.3 73.5 115.5 
900 37.6 37.6 37.6 37.6 37.6 Sled 37.9 38.3 39.4 41.5 46.8 80.2 138.7 
850 85.5 35.6 35.6 35.6 35.6 35.7 35.9 36.3 37.4 39.7 45.6 96.7 178.8 
800 33.6 33.6 33.6 33.6 33.6 33.7 33.9 34.3 Boo 37.9 44.9 129.6 223.2 
750 31.6 31.6 31.6 31.6 31.7 31.8 32.0 32.3 33.6 36.3 45.2 202.5 258.3 
700 29.7 29.7 29.7 29.7 29.8 29.9 30.1 30.4 31.8 35.0 47.5° 262.8 295.1 
650 27.8 27.8 27.9 27.9 27.9 28.0 28.2 28.6 30.1 34.1 fairy & 304.3 326.7 
600 26.0 26.0 26.1 26.1 26.1 26.2 26.4 26.9 28.7 34.1 301.9 333.7 349.3 
550 24.3 24.3 24.3 24.3 24.4 24.5 24.7 25.2 27.5 36.1 Baad. 356.1 368.0 
500 22.6 22.6 22.6 22.6 22.7 22.8 23.0 23.6 26.9 350.8 357.4 373.8 383.6 
450 21.0 21.0 21.0 21.0 21.0 21.2 21.4 22.3 : 370.6 Bi Dud 387.9 396.5 
400 19.4 19.4 19.4 19.4 19.5 19.6 20.0 21.3 383.0 384.9 388.5 398.6 406.4 
350 17.9 17.9 17.9 17.9 18.0 18.2 18.8 392.0 392.9 394.4 397.4 406.1 413.2 
300 16.5 16.5 16.5 16.5 16.6 16.9 396.9 397.2 398.0 399.3 402.0 409.9 416.4 
250 Loe 15.1 15.1 15.2 15.3 396.9 397.0 397.3 398.1 399.4 402.1 409.7 415.8 
200 13.8 13.8 13.9 14.0 391.6 391.6 391.8 392.1 393.0 394.4 397.2 404.9 410.6 
150 12.7 12.7 380.5 380.5 380.6 380.7 380.8 381.1 382.1 383.7 386.7 394.7 400.3 
100 363.3 363.3 363.3 363.3 363.3 363.4 363.6 363.9 365.0 366.6 369.8 378.3 384.1 
50 339.1 339.1 339.1 339.1 339.2 339.3 339.4 339.8 340.8 342.5 345.7 354.6 361.0 
32 328.6 328.6 328.6 328.6 328.6 328.7 328.9 329.2 330.3 331.9 335.1 344.1 350.8 





© Critical point. 
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MISCELLANEOUS PROPERTIES OF COMMON 
REFRIGERANTS 
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HYGROMETRIC AND BAROMETRIC 
TABLES 


CONVERSION TABLE FOR BAROMETRIC READINGS 


U. S. inches to cm. 
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U.S. Inches to Millibars 











U.S. Inches to Millibars (Continued) 








Based on the relation 1 inch of mercury at 32°F represents a pressure of 


33.8639 millibars. 
Note: 


Figures in last nine columns to be preceded by 7, 8, 9 or 10 as 


indicated in column 2. 


























Inches 00 01 -02 | .03 -04 05 .06 | .07 | .08 

23.0| 7 78.87 | 79.21] 79.55) 79.89} 80.22) 80.56] 80.90) 81.24] 81.58 
23.1| 7 82.26 | 82.59] 82.93} 83.27] 83.61] 83.95) 84.29] 84.63) 84.97 
23.2 | 7 85.64 | 85.98} 86.32) 86.66) 87.00) 87.34] 87.67} 88.01) 88.35 
23.3] 7 89.03 | 89.37] 89.71] 90.04} 90.38] 90.72) 91.06) 91.40] 91.74 
23.4] 7 92.42 | 92.75] 93.09] 93.43) 93.77) 94.11) 94.45) 94.79) 95.12 
23.5] 7 95.80 | 96.14) 96.48] 96.82) 97.16) 97.49] 97.83] 98.17) 98.51 
23.6} 7 99.19 | 99.53} 99.87|*00.20|*00.54|*00. 88) *01.22)*01.56/*01.90 
23.7} 8 02.57 | 02.91} 03.25) 03.59} 03.93] 04.27) 04.61) 04.94] 05.28 
23.8 | 8 05.96 | 06.30] 06.64| 06.98} 07.32) 07.65] 07.99} 08.33) 08.67 
23.9} 8 09.35 | 09.69] 10.02] 10.36) 10.70} 11.04) 11.38} 11.72) 12.06 
24.0] 8 12.73 | 13.07] 13.41] 13.75} 14.09] 14.43) 14.77) 15.10} 15.44 
24.1] 8 16.12 | 16.46} 16.80} 17.14} 17.47) 17.81] 18.15] 18.49) 18.83 
24.2} 8 19.51 | 19.85] 20.18} 20.52} 20.86] 21.20] 21.54] 21.88] 22.22 
24.3] 8 22.89 | 23.23] 23.57] 23.91] 24.25] 24.59] 24.92] 25.26] 25.60 
24.4] 8 26.28 | 26.62) 26.96] 27.30] 27.63] 27.97) 28.31) 28.65) 28.99 
24.5 | 8 29.67 | 30.00} 30.34] 30.68] 31.02] 31.36) 31.70) 32.04] 32.37 
24.6] 8 33.05 | 33.39] 33.73] 34.07} 34.41) 34.75] 35.08) 35.42) 35.76 
24.7] 8 36.44 | 36.78] 37.12] 37.45] 37.79] 38.13} 38.47] 38.81) 39.15 
24.8] 8 39.82 | 40.16] 40.50} 40.84] 41.18} 41.52) 41.86} 42.20) 42.53 
24.9] 8 43.21 | 43.55] 43.89] 44.23] 44.57) 44.90] 45.24) 45.58) 45.92 
25.0] 8 46.60 | 46.94] 47.27] 47.61] 47.95] 48.29] 48.63) 48.97) 49.31 
25.1] 8 49.98 | 50.32} 50.66} 51.00} 51.34) 51.68] 52.02) 52.35) 52.69 
25.2| 8 53.37 | 53.71) 54.05) 54.39] 54.72) 55.06] 55.40] 55.74) 56.08 
25.3 | 8 56.76 | 57.10) 57.43) 57.77) 58.11] 58.45] 58.79] 59.13) 59.47 
25.4] 8 60.14 | 60.48] 60.82) 61.16) 61.50} 61.84) 62.17) 62.51] 62.85 
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41.42 | 41.76] 42.09] 42.43] 42.77| 43.11| 43.45] 43.79] 44.13] 44.46 





4.96 | 55.30] 55.64] 55.98] 56.32| 56.66] 56.99| 57.33] 57.67] 58.01 
8.35 | 58.69] 59 93] 59.36] 59.70| 60.04] 60.38] 60.72] 61.06] 61.40 





1.89 | 72.23) 72.57] 72.91) 73.25] 73.59] 73.93) 74.26) 74.60} 74.94 


5.44 | 85.78] 86.12] 86.46] 86.79| 87.13] 87.47] 87.81] 88.15] 88.49 
8.83 | 89.16] 89.50] 89.84] 90.18] 90.52] 90.86] 91.20] 91.53] 91.87 


4 
4 
5 
5 
5 
6 
ae 68.85} 69.18) 69.52} 69.86] 70.20) 70.54} 70.88) 71.22| 71.56 
7. 
7 
8 
8 
92.21 | 92.55} 92.89) 93.23) 93.57] 93.91) 94.24] 94.58] 94.92] 95.26 














10 12.53 | 12.87] 13.21] 13.55] 13.89] 14.22] 14.56 14.90] 15.24] 15.58 


10 15.92 | 16.26] 16.59) 16.93) 17.27] 17.61] 17.95} 18.29] 18.63] 18.96 
10 19.30 | 19.64) 19.98} 20.32) 20.66] 21.00) 21.34] 21.67) 22.01) 22.35 
10 22.69 | 23.03} 23.37] 23.71] 24.04] 24.38) 24.72) 25.06) 25.40) 25.74 
10 26.08 | 26.41) 26.75] 27.09) 27.43] 27.77) 28.11] 28.45] 28.79] 29.12 
10 29.46 | 29.80} 30.14) 30.48] 30.82] 31.16] 31.49] 31.83) 32.17) 32.51 


10 32.85 | 33.19] 33.53} 33.86] 34.20 
10 36.24 | 36.57} 36.91] 37.25) 37.59 
10 39.62 | 39.96} 40.30) 40.64] 40.98 
10 43.01 | 43.35} 43.69] 44.02) 44.36 
10 46.39 | 46.73) 47.07] 47.41] 47.75 


10 49.78 | 50.12} 50.46} 50.80) 51.14 
10 53.17 | 53.51) 53.84} 54.18) 54.52 
10 56.55 | 56.89} 57.23} 57.57| 57.91 
10 59.94 | 60.28) 60.62} 60.96] 61.29 
10 63.33 | 63.67} 64.00} 64.34] 64.68 


10 66.71 | 67.05] 67.39] 67.73] 68.07 
6 | 10 70.10 | 70.44] 70.78] 71.12] 71.45 
-7 | 10 73.49 | 73.82] 74.16] 74.50] 74.84 








































Note: Figures in last nine columns to be preceded by 9 or 10 as 


indicated. 


CONVERSION TABLE FOR BAROMETRIC READINGS 


(Continued) 
Centimeters to Millibars 
Based on the relation 1 centimeter of mercury at 0°C represents a pressure Centimeters to Millibars (Continued) 
of 13.3322 millibars. Note: Figures in last nine columnsto be preceded byg, Note: Figures in last nine columns to be preceded by 9 or 10. 














Oe 
roo 












.25 | 53.39) 53.52] 53.65) 53.79] 53.92] 54.05] 54.19] 54.32) 54.45 
.59 | 54.72] 54.85) 54.99) 55.12] 55.25} 55.39) 55.52} 55.65) 55.79 
92 | 56.05] 56.19) 56.32] 56.45) 56.59] 56.72) 56.85] 56.99) 57.12 
.25 | 57.39] 57.52] 57.65) 57.79] 57.92] 58.05} 58.19] 58.32) 58.45 
59.39] 59.52) 59.65) 59.79 


.92 | 60.05] 60.19] 60.32] 60.45] 60.59} 60.72} 60.85} 60.98) 61.12 
.25 | 61.38] 61.52) 61.65} 61.78] 61.92} 62.05) 62.18) 62.32] 62.45 
-58 | 62.72| 62.85] 62.98] 63.12) 63.25] 63.38] 63.52] 63.65) 63.78 
92 | 64.05] 64.18] 64.32] 64.45] 64.58] 64.72] 64.85] 64.98} 65.12 
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10 37.25 | 37.38| 37.51) 37.65| 37.78| 37.91 38.05] 38.18) 38.31] 38.45 
10 38.58 
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TEMPERATURE CORRECTION FOR BAROMETER READINGS 


Brass SCALE—METRIC UNITS 


To reduce readings of a mercurial barometer with a brass scale to 0°C subtract the appropriate quantity as found in the table. These values are 
based on the coefficient of expansion ot mercury (181792 + 0.175t + 0.035116t2) X \U~%, and of brass 0.0000184 per 
millimeters. 


°C. Corrections are in 





Observed height in millimeters 














Temp. 7 
c 620 | 630 660 | 670] 680 | 690 
0 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 | 0.00 
1 10, ( at0 Patiala | bert 11 
2 ‘20 | .21 22| (22] (92] (93 
3 ey |, eal 32| (33) 33] ‘34 
4 "40 | .41 43] |44| (44| 45 
5 0.51 | 0.51 | 0 0.54] 0.55 | 0.56 | 0.56 
6 61] .62 65 | .66| .67] .68 
1 71 | 72 75 | 77 78 | 79 
8 81] 82 86 | 187] 89] 90 
9 91] (92 97 | .98| 1.00 | 1.01 
10 Tove laos nied 1.08 | 1.09 | 1.11 | 1.18 
11 Waal || Shales |] a 1.18 | 1.20 | 1.22 | 1.24 
12 1.21 | 1.23 | 1 1,29 || 1.31 |) 1.38 | 1.86 
13 reat || a S¥k |} a 1.40 | 1.42 | 1.44 | 1.46 
14 1.41 | 1.44] 1 ily fail | TOES |] SU fed || rhe lary 





CORRECTION FOR BAROMETER (Continued) 


Brass SCALE—MEtTRIC UNITs (Continued) 


eee 


Observed height in millimeters 








15 62} baa. ROO NL Glo 64 | te 6oal 1 CON WL live) Lev Las) Dest 2 88) 86 Sa eons 1108 
16 1.62 | 1.64 | 1. 1.69] 1.72 | 1.75 | 2.77 | 1.80 | 1.82] 1.86.} 1.88 | 1.90 | 1:93 | 1.96 | 1:98 |} 2.01 | 2.03 | 2.06 
17 uy pa te Bae es te Ie 1.80 | 1.83 | 1.86 | 1.88 | 1.91 | 1.94] 1.97 | 1.99 | 2.02 | 2.05 | 2.08 | 2.10 | 2.18 } 2.16 | 2.19 
18 W823) 4/85, et. 1.91 | 1.93 | 1.96 | 1.99 | 2:02 | 2.05 | 2.08 | 2.11 | 2.14 | 2.17 | 2.20 | 2.23 | 2.26-) 2.29 | 2.82 
19 W925) LoObeiek. 2.01 | 2.04 | 2.07 | 2.10 | 2.13 | 2.17 | 2.20 | 2.23 | 2.26 | 2.29 | 2.32 | 2.35 } 2.38 | 2.41 | 2.44 
20 2.02 | 2.05 | 2. 2.12 | 2.15 | 2.18 | 2.21 | 2.25 | 2.28] 2.31 | 2.34 | 2.38 | 2.41 | 2.44 | 2.47 | 2.51 | 2.54 | 2.87 
21 St 125) p2). Lowe2: 2.22 | 2.26 | 2.29 | 2.32 | 2 36 | 2.39 | 2.43 | 2.46 | 2.50 | 2.53 | 2.56 | 2.60 | 2.63 | 2.67 | 2.70 
22 2.22.) 2.26: |.2. 2.33 | 2.36 | 2.40 | 2.43 | 2.47 | 2.51 | 2.54 | 2.58 | 2.61 | 2.65 | 2.69 | 2.72 | 2.76 | 2.79 | 2.83 
23 2.32 | 2.36 | 2. 2.43 | 2.47 | 2.51 | 2.54 | 2.58 | 2.62 | 2.66 | 2.69 | 2.73 | 2.77 | 2.81 | 2.84 | 2.88 | 2.92 | 2.96 
24 2.42 | 2.46 | 2. 2.54 | 2.58 | 2.62 | 2.66 | 2.69 | 2.73 | 2.77 | 2.81 | 2.85 | 2.89 | 2.93 | 2.97 | 3.01 | 3.05 | 3.08 
25 2.52 | 2.56 | 2. 2.64 | 2.68 | 2.72 | 2.77 | 2.81 | 2.86] 2.89 | 2.93 | 2.97 | 3.01 | 3.05 | 3.09 | 3.13 | 3.17 | 3.21 
26 2.62 | 2.66 | 2. 2.75 | 2.79 | 2.83 | 2.88 | 2.92 | 2.96] 3.00 | 3.04 | 3.09 | 3.13 | 3.17 | 3.21 | 3.26 | 3.30 | 3.34 
27 2.2 ||) gore te. 2.85 | 2.90 | 2.94 | 2.99 | 3.03 } 3.07 | 3.12 | 3.16 | 3.20 | 3.25 | 3.29 | 3.34 | 3.38 | 3.42 | 3.47 
28 2.82 | 2.87 | 2. 2.96 | 3.00 | 3.05 | 3.10 | 3.14 | 3.19 | 3.23 | 3.28 | 3.32 | 3.37 | 3.41 | 3.46 | 3.51 | 3.55 | 3.60 
29 2.92 | 2.97 | 8. 3.06 | 3.11 | 3.16 | 3.21 | 3.25 | 3.30] 3.35 | 3.39 | 3.44 | 3.49 | 3.54 | 3.58 | 3.63 | 3.68 | 3.72 
30 3.02 | 3.07 | 3 3.17 | 3.22 | 3.27 | 3.32 | 3.36 | 3.41] 3.46 | 3.51 | 3.56 | 3.61 | 3.66 | 3.71 | 3.75 | 3.80 | 3.85 
31 S.1203. Tes. 3.27 | 3.32 | 3.37 | 3.43 | 3.48 | 3.53] 3.58 | 3.63 | 3.68 | 3.73 | 3.78 | 3.83 | 3.88 | 3.93 | 3.98 
32 3.22 | 3.28 | 3 3.38 | 3.43 | 3.48 | 3.54 | 3.59 | 3.64] 3.69 | 3.74 | 3.79 | 3.85 | 3.90 | 3.95 | 4.00 | 4.05 | 4.11 
33 3.32 | 3.38 | 3. 3.48 | 3.54 | 3.59 | 3.64 | 3.70 | 3.75] 3.81 | 3.86 | 3.91 | 3.97 | 4.02 | 4.07 | 4.13 | 4.18 | 4.23 
34 3.42 | 3.48] 3. 3.59 | 3.64 | 3.70 | 3.75 | 3.81 | 3.87] 3.92 | 3.98 | 4.03 | 4.09 | 4.14 | 4.20 | 4.25 | 4.31 | 4.36 
35 3.52 | 3.58 | 3. 3.69 | 3.75 | 3.81 | 3.86 | 3.92 | 3.98] 4.03 | 4.09 | 4.15 | 4.21 | 4.26 | 4.32 | 4.38 | 4.43 | 4.49 








Brass SCALE—ENGLISH UNITS 


Standard Temperature of scale 62° F; of mercury, 32° F. Zero correction at 28.5° F; subtract corrections above, add below. Owing to the difference 
in the standard temperature of Nnglish and metric scales, readings taken in inches to be reduced to centimeters should first be corrected for temperature. 


Observed height in inches 





em 
ae 23.0 | 23.5 | 24.0 | 24.5 | 25.0 | 25.5 | 26.0 | 26.5 | 27.0 27.15) | 2870 | 28.5 || 2950 | "29551300 
a h : : : 


: s : 30.5 | 31.0} 31.5 
in. in. in. in. in. in. in. in. in. in. in. in. in. in. in. i 


in. in. in. 


i) +.060}+.061)+.063| + .064] + .065]+.067] +.068]-+.069 +.070 .072} .073} .075| .076) .077|. .078)/ .O80) .081) .082 
2 -056] .057} .058} .060} .061] .062) .063) .065] .065 .067] .068} .069) .070} .072} .073) .074| .075) .077 
4 .052] .053] .054) .055) .056] .057) .058) .060] .061 .062} .063} .064/ .065) .066} .067) . 

6 
8 




















.047| .048} .049} .051} .052) .053) .054] .055) .056 .057} .058} .059) .060} .061/ .062 
.043} .044] .045] .046] .047) .048) .049) .050] .051 .052} .053} .054) .054) .056) .056 


10 .039] .040} .041] .042) .042] .043) 044) .045] .046 | 047] .047] .048] .049] .050] .051/ .052] .053] .054 
12 -U35| .036| .036] .037] .038] .039] .039] .040] .041 042] |042| ‘043! (044) ‘045! ‘O45! ‘o4e! (047) (048 
14 .031} .031] .032] .033] .033] .034| .035] .035] .036 | 037] 037] 038] 039] [039] 040] (041| [041/ ‘o42 
16 -026] .027) .028] .028] .029] .029} .030] .031] .031]} [032] .032} 033] 033]  [034| 034] .035| [036] 036 
18 .022} .023] .023} .024) .024) .025) .025| .026| .026 .027| .027| .028] .028] .029] .029 030] .030 031 
20 018} .018] .019] .019] .020] .020} .020] .021] .021 022! 022} 0221 0231 023] 0241 024] 024] ‘025 
22 014) .014| .014] .015} .015] .015) .016] .016] .016 017} .017] .017] .017} .018} .018} .018] .019) .019 
24 010} .010] .010}] .010) .011] .011) .011) .011] .011 012! “o12| (012) <o12]  o12] <o13} [013] 013] (013 
26 005} .006} .006) .006) .006} .006) .006/ .006} .006 007 007 007 007 007 007 007| .007 003 
28 +.001}+.001|+.001}+.001]+.001}+.001] +.001}+.002}+.002 | +002} +002] +. 002] +.002] +.002} +. 002] +.002] +.002] +.002 
30 —.003]—.003]—.003/—.003|—.003|—. 003] —.003|—.003|—.003 | —.003] —.003] —.004| —.004]—.004] —. 004] —. 004] —. 004] —. 004 
32 007} .007| .007| .008] .008] .008} .008] .008} 008 008} .009] .009} .009] .009} .009} .009} .009} .010 
34 O11] .011} .012] .012] .012] .012) .013] .013] .013 013] .014| .014] .014] .014] .015} .015) .015} .015 
36 015} .016| .016|] .016| .017) .017| .017| .018] .018 018} .019| .019} .019] .020] .02 020} .021] .021 
38 020] .020] .020] .021} .021] .022} .022] .023] .023 023} .024| .024 oe ee ve 028 es 027 
40 024] .024] .025|] .025| .026] .026} .027] .027] .028 028} .029| .030] .030 : 
42 028} .029] .029] .030] .030} .031] .032] .032] .033 033} .034| .035| .035] .036] .036] .037| .038] .038 
44 032} .033| .033] .034] .035] .036] .036] .037] .038 038} .039] .040} .040} .041] .042} .043} .043] .044 
46 036} .037]/ .038] .039] .039] .040] .041] .042] .043 043} .044] .045} .046] .047] .047] .048] .049} .050 
48 040] .041/ .042] .043] .044] .045} .046] .047] .047 048} .049] .050} .051] .052] .053] .054] .054] .055 
50 045} .046] .046] .048] .048] .050] .050] .052} .052 053] .054| .055} .056] .057] .058] .059] .060] .061 
52 049} .050| .051] .052) .053] .054] .055} .056] .057 058} .059| .061] .061] .063] .064| .065] .066] .067 
54 053| .054] .055| .057) .057| .059] .060] .061] .062 063} .064| .066] .067/ .068] .069} .070) .071) .073 
56 057} .058) .060} .061] .062] .063} .064] .066] .067 068} .069} .071] .072| .073| .074| .076} .077) .078 
58 061} .063| .064] .065} .066] .068} .069] .071] .072 073} .074| .076 st as bea el oe ost 
60 065| .067| .068] .070| .071] .073] .074] .076| .077 078} .080} .081} .08 
62 069| .071] .073| .074| .076] .077| .079] .080| .082 0831 .085) .086] .088} 089) .091) .092/ . 094 095 
64 074] .075| .077] .079] .080] .082} .083] .085] .086 088} .090] 092} .093} .095} .096} 098} .099} .101 
66 078] .079| .081} .083] .085) .087]/ .088} .090] .091 093] .095} .097) .098} .100} .101) .103) .105 ave 
68 082] .084| .085] .088] .089} .091] .093} .095] .096 098} .100} .102) .103 +e te es He 
70 086] .088] .090] .092} .094} .096] .097] .100] .101 103) .105) .107) .109 
if 090] .092} .094| .096] .098] .100} .102] .104] .106 108] .110) . 112) 114) 116) 118]. 120). 122 a 
74 094] .096] .098} .101] .103] .105} .107] .109] .111 ALS) 115] 117) 119) 121) 123) 126). t27] 130 
76 098] .101] .103] .105] .107| .110] .111] .114] .116 118} .120) 122) 124) 127) 1128) 131) 133) 135 
78 103] .105] .107] .110] .112] .114] .116] .119] .120 123) .125) 128 ee ce ite ve i ve 
109} .111 114)" S16)" 119). ¥21) 31234) 3125 128) .130] .133) .1 : 
es eA Lise L1G 119) seed eeto3 |e 125 128) S180 133] .135} .138] .140] .143} .145) .148) .149) .152 
84 115]) $118| 120) 123) $125) "128 "130" *.483 1385 138} .140} .143] .145) .148} .150} .153) .155) .158 
86 119} .122 124 |S 1270 etsOletos 135| .138] .140 143} .145) .148) .150) .153 155) .159) . 161 164 
88 123], 5126). . 129). 132-184) 2137) 139] 1143) 2145 148} .150] .153] .155) .159] .161] .164) .166| .169 
90 127 (eee 10a 133] eet 36] ent 3S) meet 42) 144 | 147 1 60 153] .155] .158} .161] .164| .166] .170| .172] .175 
92 132 134] .137] .141 143 146] .149 152] .154 158} .160} .163} .166) .169) .172 175) 177 181 
94 136] .1389] 1142] .145| .147| 1151) 2153] .157| .159 163} .165| .169| .171| .175| .177| .180| .183] .186 
96 140| .143) .146] .150| .152) .155) .158] .161] .184 168) .170) .174 176} .180} .182 186} .188) .192 
98 144] .147| .150] .154] .156] .160} .163] .166] .169 172) .175| .179) .181] .185) .183)) .191| .194) .197 
100 + .148! .151! .154! .158' .161! .164' .167! .171! .174 177} .180! .184| .187] .190} .193] .197| .200] ,203 


TEMPERATURE CORRECTION, GLASS SCALE 


MerTrRIc 


To reduce readings of a mercurial barometer with a glass scale to 0° C. 
subtract the appropriate quantity as found in table. 














































































































Observed height in centimeters. Observed height in centimeters. 
fo A. 
8 O}| 70 re! 72 73 74 75 76 77 78 5 OO} 70 71 72 73 74 75 76 res 78 
H° | em. | em. | em. | cm. | cm. | em. | cm. | cm. | cm. |& ° | cm. | cm. | em. | cm. | em. | cm. | em. | cm. | cm. 
0 |0.000/0.000/0.000/0. 000]0. 000/0..000}0.000)0.000/0.000} 15 |0.181)0.184/0.186)0.189]/0.191/0.193)/0.196/0. 198/0.201 
1 O12) .O12) .0138) .O13) 7013) .O13) 7013) .0%3) 7014) 16 .194] .196} .199) .201} .204) .207| .209) .212) .214 
2 .025) .025]} .025| .026} .026] .026| .026) .027| .027| 17 ,205| .208! (210) .293) 7216) .296) .;220 .224) — 237 
3 .036] .036} .037| .037| .038) .038] .039) .039] .040) 18 ,217| .220) .223) .226] .229) .232) (235) .238). 241 
4 .048} .049] .049} .050| .051) .051|} .052) .053) .053) 19 .230| .233] .236] .239] .242) .245) .248) .251) .254 
5 |0.060/0.061 0.062 0.063/0.064/0.064/0.065)0.066|0.067| 20 |0,242)0.245|0.248)/0.252/0.255/0.258/0.261/0.264/0. 268 
6 .073| .074| .074) .076| .077| .077| .078) .079} .080} 21 .254| .258] .261| .264] .268) .271| .275| .278) .281 
vi .085} .086} .087) .088] .089} .091} .092) .093} .094) 22 .266| .269|] .273] .276| .280]) .283) .287| .290) .294 
8 096] .098} .099) .100} .101} .103] .104) .105| .107] 23 .278| .282| .285] .289] .293) .296| .300} .304) .308 
9 2109). .100), 210) . 258) sila fae) -117) . 110) 7-120), 24 .290| .294) .298| .302| .306] .310) .313] .317) .321 
10 |0.121/0.122/0.124/0.126/0. 127/0.129/0.130|0.132|0.134] 25 |0.303/0.307/0.311/0.315/0.319|0.323/0.327|0.331/0.335 
11 . 133) .135] .137| .138) .140) .142) .144| .146) .147] 26 .815} .319] .323] .327| .332] .336| .340} .344] .348 
12 144) .146} .148] .150} .152} .154] .156} .158] .160] 27 .326| .331] .335] .339] .344) .348) .352) .357| .361 
13 -157) .159) . 161) .163) .165) .167) 169) .171) (174) 23 ,339| .343] .348] .352) .357| .361) .366) .370| .375 
14 .169| .171| .174) .176| .178) .180| .183] .185) .187] 29 .351] .356| .360) .365|) .370| .374| .379| .384] .388 
30 |0.363|0.368\0.373!0.378|0.38310.387|0.39210.39710. 402 
WEIGHT IN GRAMS OF A CUBIC METER OF 
SATURATED AQUEOUS VAPOR 
(From Smithsonian Tables) 
Mass in grams per cubic meter. 
eRe 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 
—20 1.074 .988 . 909 . 836 .768 .705 . 646 .592 . 542 .496 
—10 2.358 2.186 2.026 1.876 10736 1.605 1.483 1.369 1.264 1.165 
-— 0 4.847 4.523 4.217 3.930 3.660 3.407 3.169 2.946 2.737 2.541 
+0 4.847 5.192 5.559 5.947 6.360 6.797 7.260 7.750 8.270 8.819 
+10 9.399 10.01 10.66 PL 35) 12.07 12.83 13.63 14.84 15.37 16.21 
+20 17.30 18.34 19.43 20.58 21.78 23.05 24.38 25.78 27.24 28.78 
+30 30.38 32.07 33.83 35.68 37.61 39.63 41.75 43.96 46.26 48.67 
EFFICIENCY OF DRYING AGENTS 
Compiled by John H. Yoe 
A. Drying agents depending upon chemical action (absorption) for their efficiency :* 
Residual water, 
Substance mig perditec codes anes Reference 
P205 <1 mg in 40,000 1, Morley, Am. J. Sci., 84, 199 (1887); J.A.C.S., 26, 1171 (1904). 
Mg(Cl0,4)2 anhyd. “Unweighable” in 2101, Willard and Smith, J.A.C.S., 44, 2255 (1922). 
BaO 0.00065 Bower, Bur. Std. J. Res., 12, 241 (1934). 
KOH fused 0.002 Baxter and Starkweather, J.A.C.S., 38, 2038 (1916). 
CaO 0.003 Bower, loc. cit. 
H2SO, 0.0038 Baxter and Starkweather, loc. cit. 
CaSO. anhyd. 0.005 Bower, loc. cit. 
Al2O3 0.005 Ibid. 
KOH sticks 0.014 Ibid. 
NaOH fused 0.16 Baxter and Starkweather, loc. cit. 
CaBrz 0.18 Baxter and Warren, J.A.C.S., 38, 340 (1911). 
CaClz fused 0.34 Baxter and Starkweather, loc. cit. 
NaOH sticks 0.80 Bower, loc. cit. 
Ba(ClO4)2 0.82 Ibid. 
ZnCl 0.85 Baxter and Warren, loc. cit. 
ZnBr2 1.16 Ibid. 
CaCle granular 1.5 Bower, loc. cit. 
CuSO, anhyd. 2.8 Ibid. 











B. Drying agents depending upon physical action (adsorption) for their efficiency:* Alumina (low temperature fired), 
asbestos, charcoal, clay and porcelain (low temperature fired), glass wool, kieselguhr, silica gel, refrigeration. 
*It should be noted that the efficiency of some drying agents (e.g. AloO; and anhydrous CaCls, and probably also BaO, 
anhydrous Mg(ClO,)2, Mg(ClO4)2: 3H20, anhydrous Ba(ClO,y):, and CaSO.) depends upon both adsorption and absorption. 
** 30°C, for Bower’s values; others 25°C. or room temp. 


B-32 


REDUCTION OF BAROMETER TO SEA LEVEL 


The correction to be added to reduce barometric readings to 
“sea level’’ values depends principally on three factors: The 
temperature of the air column (assumed) from the station to 
sea level, the altitude of the station, and the value of the 
reading itself. Two tables are provided. Table I is entered 
with the altitude and assumed temperature and a factor 
“2000 m” taken out. ‘Table II is entered with the above fac- 
tor and the approximate barometer reading and the final cor- 
rection taken out. 

The correction is to be added. If Bo is the corrected or sea 
level value; B the barometer reading at the station; C the 
correction ,— 

C = By - B = B (10™ — 1) 


The actual barometer reading at the station should be cor- 
rected for temperature of the mercury column by the usual 
methods before entering the tables or applying the sea level 
correction. 

A complete explanation of the theory of the corrections and 
a more extended set of tables will be found in the Smithsonian 
Meteorological Tables. 


LATITUDE Factor 


The influence of the latitude on the value of the correction 
is usually negligible, being overshadowed by uncertainties in 
the assumed temperature of the air column. For cases where 
this correction is desirable the table below is provided. The 
value of the temperature-altitude factor “‘2000 m”’ obtained 
in Table I is corrected for latitude by subtracting for latitudes 
0-45° and adding for latitudes from 45-90° the values found. 
With this corrected value of ‘2000 m” Table II is entered for 
the value of the correction. 


LATITUDE FACTOR 
To be used in connection with Tables I and II, either English or metric units, 


te obtain latitude corrections to temperature-altitude factor. For latitudes 
0-45° subtract the correction. For latitudes 45-90° add the correction. 





Temp.—Alt. Latitude 
from 
Table I 

0° 15° 30° 45° 

100 0.3 0.2 0.1 0.0 

200 0.5 0.5 0.3 0.0 

3u0 0. 0. 0. 0.0 

90° 75° 60° 45° 





METRIC UNITS—TABLE I 


Values of the temperature-altitude factor (2000 m.) for entering table IT. 


; Assumed temperature of air column °C 
Altitude in 















































ese 16°| —8°} 0°| +4°| +8°| +129) +16° +209) +24°| +28° 
10 eZ ade dealt a alt.) A)! A.0l) {Ie6l uso 
50 5.8| 5.6) 5.4| 5.3] 5.2) 5.2) 5.1) 5.0] 4.9] 4.9 
100 11.5] 11.2] 10.8] 10.7] 10.5] 10.3/ 10.2] 10.0] 9.9} 9.7 
150 17.3| 16.7] 16.2/ 16.0] 15.7] 15.5] 15.3] 15.6] 14.8] 14.6 
200 23.0] 22.3] 21.6] 21.3] 21.0] 20.7] 20.3] 20.0) 19.7] 19.5 
250 28.8] 27.9] 27.0| 26.6] 26.2| 25.8] 25.4] 25.0] 24.7] 24.3 
300 34.5] 33.5] 32.5| 32.0] 31.5] 31.0] 30.5] 30.1] 29.6) 29.2 
350 | 40.3] 39.0] 37.9] 37.3] 36.7| 36.2) 35.6] 35.1] 34.6] 34.0 
400 | 46.0) 44.6] 43.3] 42.6) 42.0] 41.3] 40.7] 40.1] 39.5) 38.9 
450 51.8] 50.2| 48.7| 47.9] 47.2| 46.5] 45.8] 45.1] 44.4] 43.8 
500 57.5| 55.8| 54.1] 53.3] 52.4| 51.6] 50.9) 50.1] 49.4) 48.6 
550 63.3| 61.4] 59.5| 58.6] 57.7| 56.8| 55.9] 55.1] 54.3] 53.5 
600 69.0| 66.9] 64.9| 63.9] 62.9] 62.0] 61.0] 60.1] 59.2] 58.3 
650 74.8| 72.5| 70.3] 69.2| 68.2] 67.1] 66.1] 65.1] 64.2) 63.2 
700 80.6} 78.1] 75.7| 74.6] 73.4] 72.3| 71.2] 70.1] 69.1] 68.1 
750 | 86.3| 83.7] 81.1] 79.9] 78.7] 77.5| 76.3] 75.1] 74.0) 72.9 
800 | 92.1] 89.2| 86.5) 85.2] 83.9] 82.6| 81.4] 80.1] 79.0] 77.8 
850 97.8| 94.8] 92.0| 90.5] 89.2] 87.8] 86.4] 85.2] 83.9] 82.7 
900 ‘|103.6/100.4| 97.4| 95.9] 94.4] 93.0] 91.5] 90.2] 88.8] 87.5 
950 —_|109..3|106.0|102.8|101.2| 99.6] 98.1] 96.6] 95.2) 93.8] 92.4 
2000 [115.1/111.5|108. 2/106. 5/104. 9]103.3]101.7|100.2) 98.7] 97.3 
1050 —-|120.8/117.1]113.6/111.8/110. 1/108. 4/106. 8/105. 2|103.6|102.1 
1100 [126 6/122. 7]119..0/117. 2/115. 4/113 .6/111.9/110. 2/108.6|107.0 
1150 —_:|132.3]128.3]124.4/122.5/120.6/118.8/117.0]115.2|113.5|111.8 
1200 138. 1|133.8/129.8]127.8/125.9|123 .9|122.0|120.2/118.4/116.7 
1250 [143 8|139..4/135. 2/133. 1/131. 1/129. 1/127. 1/125. 2/123 .4]121.6 
1300 —_/149..6]145. 0/140. 6/138. 5/136 .3/134 3/132. 2/130. 2/128.3/126.4 
1350 —_-(|155.3/150.6]146.0/143.8|141.6|139. 4|137.3/135. 2/133 .2|131.3 
1400‘ |161. 1/156. 2]151.4]149. 1/146.8/144 6/142. 4/140. 2/138. 2|136.2 
1450 __|166.8]161. 71156 .8/154.5|152.1|149.7/147.5/145.3|143.1|141.0 
7 FR EY 












METRIC UNITS—TABLE I 


(Continued) 






































) 
Altitude Assumed temperature of air column °C 
in = 

meters | — 16°} —8° 0°} +4°} +8° +12°) +16° +20°] +24°| +28° 
1500 = /172.6)167.3)/162.3/159.8/157 3/154.9]152.5/150.3/148.0/145.9 
1550 178.3]172.9]167.7/165.1/162 6/160. 1/157.6]155.3/153.0|150.7 
16V0 184.1/178.5/173.1]170.4/167 8/165 2/162.7/160.3/157.9/155.6 
1650 189.8/184.0)178.5}175.7/173 0/170.4/167.8|165.3/162.8/160.5 
1700 195.6/189.6]183.9]181.1/178.3]/175.6|172.9|170.3/167.8/165.3 
1750) = |201.4,195.2/189.3/186.4/183 5]180.7|178.0/175.3/172.7|170.2 
1800 |207.1/200.8]/194.7/191 7/188.8/185.9}183.1/180.3]177.6|175.0 
1850 = /212.9/206.3/209.1}197.0/194 0/191.0/188 1]185.3/182.6]179.9 
1900 |218.6/211.9/205.5/202 4/199 3/196.2/193.2/190.3]187.5|184.8 
1950 = |224.4/217.5/210.9/207. 7/204 5/201.4/198.3/195.3]192.4|189.6 
2000 = (230. 1/223 .0)216.3/213.0/209 7|206 5/203.4/200.3|197.4/194.5 
2050) §=|235.9/228.6/221.7/218.3/215 0/211.7/208 5/205.3/202.3/199.3 
2100 = |241.6/234. 2/227. 1/223. 7/220. 2/216. 8/213.5/210. 4/207. 2/204. 2 
2150 |247.4/239.8/232.5/229 0/225, 5/222.0/218.6/215.4]212. 2/209. 1 
2200 = |253.1/245.4/237.9/234 3/230 7/227.2/223.7/220.4|/217.1/213.9 
2250 = |258.9/250. 9/243 .4/239.6/225.9/232.3/228.2/225.4|222 0/218.8 
2300 |264.6/256. 5/248. 8/245.0/241.2/237.5/233 9/230.4|227.0/223.6 
2350 = |270.4/262.1/254.2/250.3/246.4|/242 7/239.0/235.4/231.9/228.5 
2400 |276.1/267.7/259.6/255.6/251 7/247.8/244 0/240.4/236.8/233.4 
2450 = =|281.9}273.2}265.0/260.9/256.9}/253.0/249 1/245.4/241.8/238.2 
2500 |287.6/278.8/270. 4/266. 2/262. 2/258. 1/254. 2/250.4/246.7/243.1 
2550 |293.4/284.4/275.8/271.6/267 4/263 3/259.3/255.4|251.6/247.9 
2600 = |299.1/290.0/281.2/276 9/272 6/268. 5|/264.4/260.4/256 .6/252.8 
2650 |304.9}295. 5|286 6/282 .2/277.9/273 6/269 5/265.4/261.5|257.7 
2700 =/310.6/301, 1/292.0/287.5/283.1/278 8|274.5/270.4|266.4/262.5 
2750 = |316.4/306.7/297.4/292.9/288.4/283 9}279 6)275.4|271.4/267.4 
2800 = /322.1/312.3)302.8/298 2/293 .6/289.1/284.7/280.4|276.3|272.2 
2850 = |327.9/317.8)308. 2/303 . 5/298. 8/294 .3/289.8|285.4/281 .2|277.1 
2900 (333 6/323 4|313.6/308 8/304.1/299 4/294 .9/290. 4/286. 2|282.0 
2950 = |339.4/329 0)319.0/314.2'309.3|304.6'299 9/295. 5/291. 1/286.8 
3000 1345. 1/334. 51324. 4/319. 5'314.6'309. 71305. 01300. 5'296.0!291.7 


METRIC UNITS—TABLE 
Values of Correction to be Added 
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258.7|249 1239. 6|230.0 
263, 31253 61243 812341 


Values of the temperature-altitude factor (2000 m.) for entering table II. 








Altitude pAb iets 
eet ie ee 
T25 eee 
-20} 0] +10] +20] +30] +40] +50] +60] +70] +80 ot 
eat Serene ———eS 135 |.... 
200 Tah Ce 6.90) 6.8106 :6), 6.5) Gol, 6.228. Lh 6e 140 
400 14.8) 14.1} 13.8] 13.5} 13.2) 13.0] 12.7] 12.4) 12.2) 11.9 145 
600 22.2) 21.2) 20.7| 20.3] 19.9} 19.5] 19.0] 18.6] 18.2] 17.9 150 
800 29.6| 28.3] 27.7] 27.1] 26.5] 25.9] 25.4] 24.8] 24.3] 23.8 oe ee 
1000 37.0] 35.3] 34.6] 33.8] 33.1] 32.4] 31.7] 31.1] 30.4] 29.8 160 
1200 44.3] 42.4] 41.5] 40.6] 39.7] 38.9] 38.1] 37.3] 36.5] 35.8 
1400 51.7] 49.5] 48.4] 47.4] 46.4] 45.4] 44.4] 43.5] 42.6] 41.7 
1600 59.1] 56.5] 55.3] 54.1] 53.0] 51.9] 50.8] 49.7] 48.7] 47.7 
1800 66.5] 63.6] 62.2} 60.9] 59.6] 58.4] 57.1] 55.9] 54.7] 53.6 
2000 73.9| 70.6] 69.1] 67.7] 66.2] 64.8] 63.4] 62.1] 60.8] 59.6 
2200 81.3] 77.7] 76.0] 74.4] 72.9] 71.3] 69.8] 68.3] 66.9] 65 5 
2400 88.7) 84.8] 82.9] 81.2] 79.5] 77.8] 76.1] 74.5] 73.0] 71.5 
2600 96.1] 91.8] 89.9] 87.9] 86.1] 84.3] 82.5] 80.7] 79.1] 77.5 
2800 103.5] 98.9] 96.8] 94.7] 92.7] 90.8] 88.8) 87.0] 85.1] 83.4 
3000 110.9]106.0/103.7}101.5]) 99.3] 97.2] 95.2] 93.2) 91.2] 89.4 
3200 118.2}113.0]110.6|108.2/106.0}103.7}101.5}] 99.4] 97.3] 95.3 
3400 125.6/120.1}]117.5}115.0}112.6}110. 2107 .9/105.6/103 .4/101.3 
3600 133 .0}127 .2)124.4/121.8)119.2|116.7/114.2}111. 8|109.5|107.2 
3800 140 .4]134.2/131.3]128 5/125. 8/123 .2}120.5/118.0]115.5/113.2 
4000 147 . 8/141.3]138.2)135.3|132.4|129.6|126.9/124.2/121.6]119.2 
4200 155. 2}148.3|145.1/142.1)]139.1/136.1)133.2|130.4]127.7|125_1 
4400 162 .6}15574|152.0|148. 8/145. 7 |142.6/139. 6/136. 6/133 .8]131.1 
4600 170.0/162.5}159.0}155.6)152 .3|149.1]145.9]142. 8}139.9/137.0 
4800 177 .3}169.5|165.9|162.3|/158.9/155.6}152.2/149.0}145.9/143.0 Height above 
5000 —-| 184.7|176. 6/172. 8]169. 1/165. 6|162.0)158.6/155.2/152.0|148.9 sent lavel 
5200 192.1]183.7/179.7}175.9]172.2|168.5|164.9/161.5/158.1/154.9 
5400 199. 5}190. 7 |186.6]182.6|178.8|175.0]171. 3/167. 7 |164.2|160.8 
5600 206 .9]197 . 8/193 .5]189.4]185.4]181.5]177.6]173.9|170.3/166.8 
5800 214. 3/204. 8/200. 4/196. 2]192.0]188.0]184.0]180.1]176.3/172.8 
6000 221.7/211.9/207 .3|202 .9|198.7|194.4]190.3|186.3|182.4|178.7 
6200 229.1/219.0/214. 2/209.7|205.3|200.9|196.6/192. 5/188. 5|184.7 
6400 236 . 4/226 .0/221.1/216.4|211.9|207 . 4/203 .0/198.7|194.6]190.6 
6600 243 , 8/233. 1/228 .0/223 2/218. 5|213.0|209.3|204.9|200.7|196:6 
6800 251.2/240. 1/235.0/230. 0/225. 1/220. 4/215..7|211.1|206.7|202.5 
7000 258. 61247 .2|241 .9|236.7/231.8|226. 8/222. 0/217. 3/212. 8|208.5 
7200 266 .0|254. 3/248 . 81243 . 5/238. 4/233 .3|228 4/223. 5/218.91214.4 
7400 273 41261 . 3/255. 7 |250. 2/245. 0/239. 8/234 .71229.71225.0/220.4 
7600 280. 8/268. 4/262 .6|257 .0|251.6|246. 3/241.0/235.9/231.11226.4 
7800 288.1/275.4}269 . 5/263. 8/258. 2/252. 8/247 4/242 21237 .11232.3 
8000 295. 5/282 .5|276. 4/270. 51264. 8/259. 2|253.7|248. 4/243. 2/238 3 
8200 302 .9|289 .6|283 .3]277. 3/271. 5|265.7|260. 1|254.6|249.31244. 2 
8400 310.3}/296 .6|290. 2/284 .0|278. 1/272. 21266. 4]260. 8|255.4/250.2 
8600 317.7 |303 .7|297 . 1/290. 8|284.7|278.7|272.7|267 .01261. 4/256.1 
8800 325. 11310. 7 |304.0|297 .6|291. 3/285. 2/279. 1/273. 2|267.5|262.1 
332.51/317.8 9/291 .6|285.4|279 4/273 .6/268.0 





REDUCTION OF BAROMETER TO SEA LEVEL 


ENGLISH UNITS—TABLE I 


Assumed temperature of air column °F 








310.9 804. 3/207, 


ENGLISH UNITS—TABLE I 
Value of Correction to be Added. 








Barometer reading 











(Continued) 





























Sy Glee || ys | ey 
in. in. in. in. 
OLOSIOLOS heel chee 
OSU 7IMOP Litre erat 
0.35] 0.34] 0.32]..... 
0.52| 0.51] 0.49]..... 5. 
0.70] 0.68] 0,.65]..... 5.46 
eer 0.88] 0.85] 0.82]..... 5.62 
ethan ote ache £1021 O.O8158 00s 5.79 
we 4. 231 S100 1515 ).0. 05 5.96 z 
ring Trad ion Wesel. 27 eek ies | 6.12 Height above 
eae 1.60] 1.54] 1.49] 1.44 6.29 sea level 
AAR E os 1.72] 1.66] 1.60 6.46 in feet 
RAGA brhoe 1.90] 1.83] 1.76 6.63 
Sie rl Beret 2.07] 2.00] 1.93 6. 
2.25] 2.18] 2.10 6. 
eA Atrs 2.43] 2.35] 2.27 7. 
Rae | Sater Nana, 2.53] 2.43 7. 
2.70| 2.60 7, 
QBue27 wm260|) 26. |) 24 
in. in. in. in. in. in. in 
DUBS nas erode el bua vic 7.34 
2.70| 2.60] 2.51 7.51 
ZOO eoer oleae OUlenererrel ee ties 7.68| 7.33 
SKOG|F2h OFZ 7 84 hia. wisillanet: oe 7.85| 7.49 
Brad Poot OLl ais ctery 8.02] 7.66 
3.42] 3.29] 3.17]..... 8.19] 7.82 
3.60] 3.47] 3.34| 3.21 8.37| 7.99 


K-34 







5 
-38 
54 


-| 3.85] 3.51] 3.38]..... 285 
-| 3.82] 3.68] 3.54]..... 290 
-| 4.00] 3.85] 3.70]..... 295 
-| 4.18] 4.02) 3.87]... ..: 300 
-| 4.36] 4.20] 4.04]..... 305 
-| 4.54] 4.37] 4.20]..... 310 
.+.| 4.55] 4.37] 4.20} 315 
4.72] 4.54] 4.36] 320 
4.90] 4.71] 4.52] 325 
Allan as 5.08] 4.88] 4.69} 330 
5.26] 5.06] 4.85 


AT SEA LEVEL 


Merric Units 


ENGLISH UNITS—TABLE II (Cont) 
Value of Correction to be Added. 


5 


Holes: 


8.54] 8.16 


Correction to be subtracted given in millimeters 


(From Smithsonian Physical Tables) 


8.09 
8.25 
8.41 
8.58 
8.74 
8.91 
9.08 
9.24 





REDUCTION OF BAROMETER TO GRAVITY 


OxsseRveD HeicHT oF BAROMETER IN MILuIMetTERS 











550 600 650 
sees Mpg.s 66 42) 
Wore aha hak BG Sie .14 
ar da aA wri -16 
ie erate -18 

18 19 -20 

-19 .21 +22 

21 .23 24 

-22 24 -26 

24 -26 -28 

26 -28 .30 

-28 .30 -32 

.30 -32 .34 
-31 -34 .36 
.33 36 .39 
34 -38 -41 
-36 .40 
.38 41 
-40 -43 
-42 .45 
-43 47 


ENGLIsH Units 





OBSERVED HercutT 1n INCHES 














750 800 
es 

-02 -02 

-05 -05 

-07 -07 

-10 -10 

-12 -13 

.14 

-16 

-19 

-22 

24 

28 30 

-003 -003 

-005 -006 

-008 


REDUCTION OF BAROMETER TO LATITUDE 45° § RELATIVE HUMIDITY—DEW-POINT (Continued) 


Merric ScaLze 


For latitudes below 45°, subtract the correction; for latitudes Depression 
greater than 45° it is to be added. Corrections in cm of dew-point 


(From Smithsonian Meteorological 'Tables.) 


Derw-pornt (d). 


t-a° Cc. 






























































OssERVED HEIGHT OF BAROMETER IN CENTIMETERS 3.0 
Latitude 3.2 
3.4 
3.6 
oo a 
27 63 4.0 
28 ~3=s«62 4.2 
29 ~=s«6 4.4 
30 60 4.6 
31 59 4.8 
34 «56 ee 
35 55 5.4 
ue ae 
38 52 5.8 
39 51 6.0 
40 50 
u 8 4 
A ; 
43 47 6.6 
44 46 6.8 
ENGLISH SCALE 0 
Corrections in inches. V.2 
7.4 
OBSERVED HeEIcuT IN INCHES 7.6 
Latitude 7.8 
25 26 27 28 | 29 | 30 8.0 
25° 65°] 0.043 0.044 0.046 0.048 0.050 0.051 a 
26 64 041 043 044 046 048 049 : 
Le ES 039 041 042 044 045 047 8.6 
Rey 037 039 .040 042 043 045 8.8 
29 «61 035 037 038 039 041 042 
30 60 | 0.033 0.035 0.036 0.037 0.039 0.040 oy 
31 59 031 032 034 035 036 037 : 
32 58 02 030 032 033 034 035 9.4 
33. «57 027 028 029 030 031 032 9.6 
34 56 025 026 027 028 029 030 918 
35 55 0.023 0.024 0.025 0.025 0.026 0.027 10.0 
36 «54 021 021 022 023 024 025 . 
Si —253 018 019 020 021 021 022 10.5 
38) 652 016 017 017 018 019 019 11.0 
39 «Bl 014 014 015 015 016 017 tt 5 
40 50 0.012 0.012 0.012 0.013 0.013 0.014 12.0 
41 49 009 010 .010 010 O11 O11 12.5 
42 48 007 007 008 008 008 008 : 
AS ray 005 005 005 005 005 13.0 
44 46 002 002 003 003 003 003 13.5 
RELATIVE HUMIDITY—DEW-POINT he 
The table gives the relative humidity of the air for temperature ¢ and 15.0 
dewpoint d. 15.5 
16.0 
(From Smithsonian Meteorological Tables.) 16.5 
~ Depression | _—______Dew-rousn @) 17.0 
f -point es 30 
2 td? co 10 0 +10 +20 ar 17.5 
0.0 100% 100% 100% 100% 100% 18.0 
OE2 98 99 99 99 18.5 
0.4 97 97 97 98 98 19.0 
0.6 95 96 96 96 97 19.5 
0.8 94 94 95 95 ee) 20.0 
1.0 92 93 94 94 94 ah 
12 91 92 92 93 93 23.0 
ee: 90 90 91 92 92 24.0 
1.6 88 89 90 91 91 : 
1.8 87 88 89 90 90 25.0 
26.0 
20 86 87 88 88 89 : 
32 Bae sl OME oil} 9) 36: allmu8 up 88 22-0 
2.4 83 84 85 86 87 29.0 
26 82 83 84 85 86 . 
Pe) 80 82 83 84 85 30.0 

















RELATIVE HUMIDITY FROM WET AND DRY BULB THERMOMETER (CENT. SCALE) 


This table gives the approximate relative humidity directly from the reading of the air temperature (dry bulb) (t°C) and the wet bulb (t’°C). It is computed for a barometric 
pressure of 74.27 cm Hg. Errors resulting from the use of this table for air temperatures above —10°C and between 77.5 and 71 cm Hg will usually be within the errors of observation. 


Condensed from Bulletin of the U. S. Weather Bureau No. 1071 








72.0 | 73.0 d ; 76.0 habe 





REDUCTION OF PSYCHROMETRIC OBSERVATION Roa ee 
0.051 |0.052 
101 | .103 
154 
204 


For the réduction of observations with the wet and dry bulb thermometer 
Assuming the relative velocity of the air to the thermometer bulbs is at least 
three meters per second; if t is the temperature of the air as indicated by the 
drv bulb. ty. the ternperature of the wet bulb, B, the barometric pressure, and 
Ew, the vapor tension of water corresponding to tw, then the actual vapor ten- 
sion is 








CONOn PWNe 


E = Ey — 0.00066B(t — tw)(1 + 0.00115tw) 
The value of the term 
0.00066B(t — tw)(1 + 0.00115tw) 


is given in the following table. 


(From Miller's Laboratory Physics, Ginn & Co., publishers, by permission.) 
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CONSTANT HUMIDITY 


_ The following table shows the % humidity and the aqueous tension at the 
given temperature within a closed space when an excess of the substance indi- 
cated is in contact with a saturated aqueous solution of the given solid phase. 



























Solid ph C % a 
olid phase 7G: Oy, tension 
humidity farietie 
24 9 1.99 
168 13 738 
20 15 2.60 
20 20 3.47 
100 22.9 174 
100 22.9 174 
NaCl, KNO3 and NaNOs............ 16.39 30.49 4.23 
CiAcinolsOmrncscen orem anes eta 24.5 31 7.08 
CORIO GEL SO tice cuncncens cunten sacs pact Ae 20 32.3 5.61 
TS GEO) ay acca ee eee ep hccserssaaaths 18.5 35 5.54 
Oe OA res Sea inn eet ea 20 35 6.08 
PR OLGG Eis ©) she terrereit shpat erate 10 388 3.47 
LON CLIN oy REO i Sea on eee o 5 39.8 2.59 
BRN Os) On SO ncsciccaomaeace oer ee 20 42 7.29 
BECO QE sO eae en wiereuean, Pea oaks 24.5 43 9.82 
1S ©) OF 07 8 FO a rie merce hea, 18.5 44 6.96 
IBSNIO be ee icant bein te te a ee te 20 45 7.81 
RGN Sac chin topeti aoaen ne 20 47 8.16 
BO Ube Oat oh eet ER Oic cate en teeta eS RE 100 50.4 383 
Ca NGs4 AiOy eae umes Re 24.5 51 11.6 
NSEUS ORT sO) a Goer cotati 6 20 52 9.03 
Naser Ore those nema 4.00 20 ae 9.03 
INTERN OS)s-OECOl. 2 heer teen oo ae 24.5 52 11.9 
INECIO sat keener ee nate ahs 100 54 410 
Ca(Ni@s):.4HsOe .-oy tes oleae 18.5 56 8.86 
RESON D3) 26 HeOs Sie sete etch 18.5 56 8.86 
oe Mee Le ORE Ee ee 100 56.2 427 
Na BReOHeO scala mee tate as 20 58 10.1 
Moe (@slsOs)o-4 BeO! ye aah ce. 20 65 eS) 
INGNIOa:. Sarees Rue Aten aes 20 66 iL) (5) 
NH.Cl and KNO3..... 7. 30 68.6 21.6 
CBee gavnnes cis 100 69.2 526 
NEaGiand. KN Os, 28.0 weetee oa 25 71.2 16.7 
NaC land! WIN Oss saa sree yanks 20 72.6 12.6 
IN SCION fc Non, eo Rees ae 20 75 13.0 
ONT S Sey Goo snorita cays Oa eR uae 108 75 754 
NaGsHsOs.3 sO... ah de tikes as 20 76 13.2 
Ei CrOe2HsO wa. kate kate eRe oh 20 76 13%2 
Nas Se 35 ELSON 6 siere nop card teens oes 20 78 13.5 
INGER Pitas: spayed cases, Sire: CTR AI eae 20 79.5 13.8 
INQCH fs eee arent erates 25 79.3 18.6 
IN ED EI GR A eerie rch: oUinatee ae tome a 30 Wied 24.4 
(ONE SS OM. pt nei can oe geleona Menai ccd 20 81 14.1 
IND SS OW. conceit) nthe OR ata v5) 81.1 19.1 
CUBED SS Oa yc ctecuo eco Ret oc oR 30 81.1 25.6 
FCB UN cihehnc ea: OMe aN eee hs 20 84 14.6 
MDS Or so baccisacaus id aso et toate levebs a0) aca eue 104.7 84.8 768 
ESHISOle crac trr candace i aaa eee 20 86 14.9 
WesC Oru eae ts sehen 24.5 87 20.9 
BaCl ORO) Fete aes eae 24.5 88 20.1 
LEG OS ede olerentne toad et atin mar, 3 20 88 15.3 
PD UNO D) a aytetee. Sek re eae omg: 103.5 88.4 760 
LESOTHO rd x cetrte a he re ccd ar ne REE 20 90 15.6 
Nia CO SLOTS Oo. cans rotiuacclexnupxsdenmcnina sl 18.5 92 14.6 
ING ES O pinter antes apa, s9e to ate ere stn paler ele 20 92 16.0 
EGER ON cao nc a eee Te she 20 92 16.0 
INDEED Ore sane squeegee wocescnn es ae 30 92.9 29.3 
INEELGEDS POW ES los lacus se eeteta ma Gnd ae 25 93 21.9 
Nia SOT OT2O a nero aces oeats contacts 20 93 16.1 
ING ESO gdm ince cucoR pie se poe 20 93.1 16.2 
SOM oO Me iss tera isle cuter oes soe 5 94.7 6.10 
IN 225 Os ESO win dian goes ieee mete wis a apa 20 95 16.5 
NazHPOs.12H20.... eds 20 95 16.5 
Nia Hoek ie 100 96.6 734 
ONO R po rateccmenrir tiniest subs citven estat 20 98 17.0 
CSO SETS OFS pocciynascusvonoot te psec. cca: 20 98 17.0 
BUNIN Ose weeicaceees ayn Sa ehtteee aeons aes 100.3 98.7 759 
AUC ES os Ghana Gee, tans ae eee as 100.1 99.7 761 





CONSTANT HUMIDITY WITH SULFURIC ACID 
SOLUTIONS 


The relative humidity and pressure of aqueous vapor of air in equilibrium 
conditions above aqueous solutions of sulfuric acid are given below. 








Density of : Vapor Density of . Vapor 

acid pore pressure acid fielative pressure 

solution UGE at 20°C solution y at 20°C 
1.00 100.0 17.4 1.30 58.3 10.1 
1.05 97.5 17.0 1.35 47.2 8.3 
1.10 93.9 16.3 1.40 37.1 6.5 
TS 88.8 15.4 1.50 18.8 3.3 
1.20 80.5 14.0 1.60 8.5 1.5 
1.25 70.4 12.2 1.70 3.2 0.6 























For concentration of sulfuric acid solution refer to tables relating density to 
percent composition. 
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VELOCITY OF SOUND 


Compiled by Gordon E. Becker, Bell Telephone Laboratories 


The data for the Velocity of Sound in Various Materials were compiled 
from a variety of sources. For more extensive tables one is referred to the 


Liquids (Continued) 















Velocity 
















































following books: P Be AIA 
AIP Handbook, Smithsonian Tables. Substance Formula ae at 25°C es 
Mason: Physical Acoustics and the Properties of Solids (1958). m /sec 
Chalmers and Quarrel]: Physical Examination of Metals (1960). Methanol...¢20.62 22 CH;O 1103 3.2 
Mason: Piezoelectric Crystals and their Application to Ultrasonics (1950). Nitrobenzene..........] CsHsNO2 1463 3.6 
Bergmann: Der Ultraschall (Hirzel, 1954). Turpentine. nome. <.isee ee 1255 — 
Water (distilled).......] H20 1498 —2.4 
Water (sea) isn swek ute = 1531 —2.4 
Definition of Terms: Vz = Velocity of plane longitudinal wave in bulk] Xylene hexafluoride. ...] CsHiFs 879 s= 





material 
Vs = Velocity of plane transverse (shear) wave Gases and Vapors 


Vext = Velocity of longitudinal wave (extensional wave) 












































in thin rods, 
5 Density Velocity Av/At 
Solids Substance Formula gm /liter m/sec m/sec °C 
Density Vi Vs Vext G °C 
cae saat. gm/ee | m/sec | m/see | m/sec age. ey Bee ee A 1.293 331.45 0.59 
rua fe | 3) ES ies 
ELM: tec ee ; : 
Metals: Carbon monoxide. ....| CO 1-25 338 0.6 
Aluminum, rolled: ...: 0.2. .: Py? f 6420 3040 5000 Carbon dioxide.......| COz 1.977 259 0.4 
Beryl oe we we ass 1.87 12890 8880 12870 Ghissrche See ee Clo 3214 206 
Brass (ZOrCuws0y7n) en eee 8.6 4700 2110 3480 Deuterium... «oe see D2 890 1.6 
Copper, annealed........... 8.93 4760 2325 3810 Ethane (10°C)........ G2He 1.356 308 
Copper, rolled sic. a des 8.93 5010 2270 3750 Ethylene......; U5..<. C2H4 1.260 317 
Duralumin 178 Ne ith te 2.79 620 a130 oie Helin eee eee He 0.178 965 0.8 
ol ATO-AEA WB ices ne ees 19.7 rE 
Iron, electrolytic............ 7.9 5950 | 3240 5120 abe ad bem chante Cog ean eet 2.2 
TronyArmconen eer ee ean 7.85 5960 3240 5200 Hydrogen chloride... 2) LG! 1 639 296 
Dead, annealed: ......0< 506s 11.4 2160 700 1190 Hydrogen iodide. . HI 5 66 157 
ead rclledertve tice aoe tanh 11.4 1960 690 1210 Podroccutel nas eyes aan 
Magnesium, drawn, annealed 1.74 5770 3050 4940 Ilurinating (Coal Ee “ 453 
Moly bdenuimg-siic ve ae. terie ores 10.1 6250 3350 5400 Niehhanen CH, 0.7168 430 
Monel metal.. Srna 8.90 5350 2720 4400 Neon : legs 0 900 435 0.8 
Sed (unmagnetized). ae 8.85 5480 2990 4800 Nein oxide: (10°O).. ‘| NO 134 394 : 
waek Cle ee enue oe ae ates bales aed Re trorce - “EN, 1251 334 0.6 
atinum. Po aera ae : < : Nitrous oxide........ N20 1.977 263 0.5 
Silver.. 10.4 3650 1610 2680 Oxygen |O. | 7.499 316 056 
Steel, Mild Seances Old 7.85 5960 3235 5200 Saitum dionide . wae SO> 2997 213 0.47 
Steel, 347 Stainless.......... 7.9 5790 3100 5000 Vapors (97.1°C) | ; 4 
ice MU © Ge noes eee 7.84 5940 | 3220 5180 | ib ae C:H.0 a4 Ae 
Steel (1 % C, hardened)...... 7.84 5854 3150 5070 Baucus) cee oh Cae 202 0.3 
As rolled... ........+...4- cage nee? rie Carbon tetrachloride. | CCl 145 ; 
TUAMIUT GE Soiree ees 5 ’ Chicroform:. 0....<. 2 CHCl; 171 0.24 
Tungsten, annealed.......... 19.3 5220 2890 4620 Ethanol | C.H.O 269 0.4 
Tungsten, drawn............ 19.3 5410 2640 4320 Bihvl ether te GREG 306 0.3 
papers Parbide. Dathcrakecs ga ea yeh eis Haas NistLan nite eee CH:O 335 0.46 
HES TOMO), ae eie teers ihe occas. «aes hf r ak ene a Ces} 7 lt era 5 : 
Wastairee Water vapor (134°C). | H:0 494 
WBE d BUCA So ice 5 oo we yetoue 2.2 5968 3764 5760 
Gla beayy. cc] 3:88 | 3980 | 3380 | 3720 
lass, heavy Silicate flint. Rate 3. ¢ fe 2 
Glass, light borate crown..... Ets ae Ane en SOUND VELOCITY IN WATER ABOVE 212°F 
UCItE. eee eee . By permission from the Acoustical Society of America, Volume 31 (1959) 
IN lOnvG-<Ouaserrarcr ercint hie ote i et lat 2620 1070 1800 FS : : 2 2 : 
Polverhyine ome ee eee 0.90 1950 540 920 and J. C. MeDade, D. R. Pardue, A. L. Gedrich and F. Vrataric. 
Ras moe ae 1 He pias 1120 2240 
RUD OCT. WOT Maes Sat asters avs assets iz ‘ ° 7 are “ve 
Rubee pa ee ae eae O85 naaG Temperature °F Velocity m/sec. Velocity ft/sec. 
Rubber, neoprene........... 33 1600 186.8 1552 5092 
Brick Bisstistmilal puinil@i (Bin. /¢| © 6) @) @caje\e, ecg a Ue} 3650 200 1548 5079 
lay lock ia takemrerenia 2,2 3480 210 1544 5066 
COd eon ctadanon moro someone OF 0.25 500 = pe A 
tee SLOT Oe ee a6 3810 220 1538 5046 
Parafhin....2csceevesceresees 0. 1300 230 1532 5026 
SS ae aaa 390 240 1524 5000 
Ash, along ee fiber serie 4670 250 1516 4974 
Ash, across the rings......... 1390 260 1507 c 
Ash) along the rings......... 1260 270) ore! ae 
Beech, along the fiber........ 3340 em ve bis 
Elm, along ihe. fiber eosin 4120 280 1487 4879 
Maple, along the fiber....... 4110 290 1476 RAS 
Oak, along the fiber......... 3850 3200 1465 ae 
310 1453 4767 
Liquids 320 1440 4724 
330 1426 4678 
Sub Formula | Density | Velocity, | awsat 340 1412 4633 
ubstance ormula am/oe a ee m/seo °C 350 1398 4587 
360 1383 4537 
; : 370 1368 4488 
COLON tne) wae te sth 3H6O0 0.79 1174 4.5 380 1353 
BEN ZENG eee lestere aonan Cole 0.870 1295 4.65 390 1337 re 
Carbon disulphide. ..... CS2 1.26 1149 — ae : : 
Cees tetrachlo: Lue gC 4 5 1.595 926 B07 rts 1320 4331 
MELOTLOUrarennitetc tents lee ce 10 0.969 1477 3.6 1 1302 O76 
Chloroformi yas danceses WOLLCI: 1.49 987 3.4 420 Toe me 
Ethanoi. . enteness es CoH.O 0.79 1207 4.0 3 
Bae oe hate Can 1,018 1724 3.4 an 1264 4147 
thylvether so an caarure CiHio 0.713 985 4.87 1244 
Ethylene glycol. . ...1CoH6O2 1.113 1658 | 450 1220 aniG 
Glyeerolanee ac. acne C3HsO3 1,26 1904 2.2 é 
erosonon ae ianrensneee = 0.81 1324 3.6 460 1200 3940 
METI ondonouer 6 a [ARIS 13.5 1450 — 470 1180 3880 
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SOUND VELOCITY IN WATER ABOVE 212°F (Continued) 


Temperature °F Velocity m/sec. Velocity ft/sec. 


3800 
3730 
3650 


3570 
3500 
3410 
3320 
3230 





MUSICAL SCALES 


EquaL TEMPERED CHROMATIC SCALE Equat TEMPERED CHROMATIC SCALE 
A i Standard h Ad ay ‘7 435 
merican Standard pitch. opted by the American Standards . . 
Reese nice tu NOSE International Pitch, adopted 1891 


Fre- Fre- 


Note 
quency quency 
261.6% 







































































ScIENTIFIC OR JusT SCALE 























C4 = 256 
Fre- Fre- Fre- Fre- 
Note quency Note quency Note gueney, Note quency 
Co 16 Cr 64 Cs 256 Cs 1024 
Do 18 D2 72 Da 288 De 1152 
Eo 20 E2 80 Es 320 Es 1280 
Fo 21.33 Fy 85.33 Fy 341.33 Fs 1365.33 
Go 24 G2 96 Ga 384 6 1536 
Ao 26.67 As 106.67 As 426.67 Ac 1706.67 
Bo 30 Bo 120 Bs 480 Be 1920 
Ci 32 Ca 128 Cs 512 Cr 2048 
Di 36 D3 144 Ds 576 Di 2304 
Ei 40 E3 160 Es 640 Ex 2560 
Fi 42.67 F3 170.67 Fs 682.67 F7 2730.67 
Gi 48 G3 192 Gs 768 Gi 3072 
Ai 53.33 A3 213.33 As 853.33 Az 3413.33 
Bi 60 B; 240 Bs 960 Br 3840 
| Cs 4096 
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Sound Absorption 


Data in the following tables have been selected from the official Bulletin of the Acousti- 
cal Materials Association and are reproduced by permission of the Association. 


TABLE I. GENERAL BUILDING MATERIALS AND FURNISHINGS 


The following table gives the sound absorption coefficients of various materials. The reverberation time 
is defined as the time required for the reverberant sound intensity to decrease to one millionth of its initial 
intensity, or 60 decibels. The time is given in seconds by the relation, T, = 0.049 (2), where V is the 
volume of the room in cubic feet and a is the absorption. The absorption @ in Sabins is computed by 
multiplying the area in square feet of each surface by its absorption coefficient and taking the sum of the 
products. The absorption of seats and audience is also computed on an area basis using the coefficients 
given below. 

Complete tables of coefficients of the various materials that normally constitute the interior finish 
of rooms may be found in the various books on architectural acoustics. The following short list will be 
useful in making simple calculations of the reverberation in rooms. 























Materials Coefficients 
125 cps | 250 eps | 500 eps | 1000 cps | 2000 eps | 4000 eps 
Brick, unglazed .03 .03 .03 04 .05 07 
Brick, unglazed, painted O1 O01 .02 .02 .02 03 
Carpet, heavy, on concrete 02 06 .14 BBY . 60 .65 
Same, on 40 oz. hairfelt or foam rubber 08 24 “57 .69 ae! es 
Same, with impermeable latex backing on 
40 oz. hairfelt or foam rubber 08 a7, 39 34 48 63 
Concrete Block, coarse 36 44 e384 29 .39 25 
Concrete Block, painted .10 05 06 .07 09 08 
Fabrics 
Light velour, 10 oz. per sq. yd., hung 
straight, in contact with wall 03 04 sill ay .24 .39 
Medium velour, 14 oz. per sq. yd., draped 
to half area 07 .3l 49 15 .70 .60 
Heavy velour, 18 oz. per sq. yd., draped 
to half area 14 35 250 By p- .70 65 
Floors 
Concrete or terrazzo Ol 01 .015 .02 .02 .02 
Linoleum, asphalt, rubber or cork tile on 
concrete .02 08 .03 03 .03 .02 
Wood 15 “1 10 07 .06 .07 
Wood parquet in asphalt on concrete 04 04 07 06 .06 07 
Glass 
Large panes of heavy plate glass 18 06 04 03 .02 .02 
Ordinary window glass Ow 25 .18 We? 07 .04 
Gypsum Board, 14’ nailed to 2 & 4’s 16’ o.c. .29 10 05 04 07 .09 
Marble or Glazed Tile Ol Ol Ol 01 .02 .02 
Openings 
Stage, depending on furnishings .25- (75 
Deep balcony, upholstered seats .50- 1.00 
Grills, ventilating .15-  .50 
Plaster, gypsum or lime, smooth finish on 
tile or brick 013 | O15 | .02 | .03 | 04 | .05 





a ee ee Se ed | De 
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TABLE I. GENERAL BUILDING MATERIALS AND FURNISHINGS (Continued) 



































Materials Coefficients 
125 cps | 250 eps | 500 eps | 1000 eps} 2000 eps | 4000 eps 
Plaster, gypsum or lime, rough finish on lath .02 03 04 05 04 .03 
Same, with smooth finish .02 “02 .03 04 04 .03 
Plywood Panelling, 3¢’’ thick 28 22 aillizg 09 10 til 
Water Surface, as in a swimming pool 008 008 013 015 . 020 025 
Air, Sabins per 1000 cubic feet 2.3 hos 
ABSORPTION OF SEATS AND AUDIENCE 
Values given are in Sabins per square foot of seating area or per unit 
125 eps | 250 eps | 500 cps | 1000 eps | 2000 cps | 4000 cps 
Audience, seated in upholstered seats, per sq. 
ft. of floor area 60 74 88 .96 .93 85 
Unoccupied cloth-covered upholstered seats, 
per sq. ft. of floor area 49 .66 .80 .88 82 .70 
Unoccupied leather-covered upholstered seats, 
per sq. ft. of floor area 44 54 60 .62 58 .50 
Wooden Pews, occupied, per sq. ft. of floor 
area 57 61 ares 86 91 .86 
Chairs, metal or wood seats, each, unoccupied} .15 19 {De .39 .38 a0) 














TABLE If. SPECIAL ACOUSTICAL MATERIALS 








This table is divided into two parts; one part listing coefficients and the other part listing attenuation 
factors. Italicized numbers in that portion of this table concerned with attenuation factors indicate ceiling 
attenuation greater than that listed; the actual performance could not be determined because the ceiling- 
plenum-ceiling-attenuation approached or exceeded that of the partition separating the rooms. This 
is a result of the partition employed in the tests exceeding in performance most commonly available 
partitions. Attention is called to the different types of panel mountings which are used during the 


conduct of these Sound Absorption tests. 


TYPES OF MOUNTING 





1. Cemented to plaster board with 14” air space. 2. Nailed to nominal 1’ X 3” wood furring 12” 


Considered equivalent to cementing to plaster or  0.c. unless otherwise indicated. 
concrete ceiling. 


Dee tha rg pas od 0 8: 
b vn Op Aste ite ie 
ho bh ee SA oof bg 








3. Attached to metal supports applied to nominal 
1” X 3” wood furring. 


4, Applied directly to ceiling or wall. 





5. Furred 1”, furring 24’ 0.c. 1’ Mineral wool be- 6. Attached to 24 ga. sheet iron, 


supported by 
tween furring. 


metal angles. 





Mounting Depth 





7. Mechanically mounted on special metal sup- 


8. Furred 2”, furring 24’ 0.c. 2/7 Mineral wool 
ports. 


between furring. 
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TABLE II. SPECIAL ACOUSTICAL MATERIALS 


* The Federal Specification establishes specific criteria by which materials may be classified from “‘A”’ 
to “D,’”’ depending on their performance in the test. No specific terms are given to describe these classes 
but materials classified ‘A’? are usually considered as “incombustible’ and those classified ‘D” as 
“combustible.”’ Classes ‘‘B’” and “‘C”’ represent materials of intermediate flame resistance. 

For the flame resistance tests for which ratings are shown in this bulletin, materials were mounted by 
bolting them directly to an asbestos cement board panel. 


ARMSTRONG CORK COMPANY 



























































. Flame* Coefficients 
; Thick- Z Mount- : 
Material ness | Resist- Surface ing 125 | 250 | 500 |1000/2000/4000 
ance cps | eps | eps | eps | eps | eps 
Acoustical Fire Guard? | 5¢”’ A Perforated,? painted | X-2 .43 | .54] .67] .96] .79| .59 
Full Random Bau A Same as above X-214 | .44] .60] .83] .99} .66] .56 
Acoustical Fire Guard?| 5¢’’ A Fissured, painted X-246 | 48} .60| .67 | .71] .75 1) .73 
Fissured AS A Same as above X-234 | .42| .68]| .74]| .74| .71 | .64 
Travertone Fire 
Guard’ Site A Fissured, painted 7 .75 | .68 | .69| .85 | -98 |) .90 
Travertone ale A Fissured, painted 1 08 | 532'| +79 |'.93'} -87 || .80 
X21, |.36)) 62) | -S81)|- 84) 287/291 
Ventilating Travertone| 34” A Fissured, painted Write to manufacturer for 
sound absorption values 
Travertone Embossed | 34” A Embossed, painted 1 .08 | .23] .79| .93| .88 | .86 
X-1034 | .65 |] .56| .63| .76] .88 | .91 
Travertone, Golden sat A Fissured, painted 1 .13) .41] .86] .84] .76} .62 
and Silver Inlaid silver or gold 
colored metallic 
flecks NEDA ESOS. 08) sali o4: 
Minatone Classic Le” A Perforated,® painted 1 .11 | .14] .68] .87 | .68} .45 
54” A Same as above 1 BDA oe Soule Stale 4a ioe 
X-1014 | .46] .44] .68] .80] .72 | .56 
Minaboard Fissured eu A Fissured, painted 7 .46| .44] .58| .78| .80) .74 
Minaboard Classic 5g! A Perforated,® painted | X-214 | .89] .58| .72| .90| .72 | .59 
Crestone Ye A Striated, painted 1 WAL || SA Si) Ey] Gish || <a 
X-2 39 | .63| .57 | .56] .65 | .72 
Cushiontone Straight Yo" C, D_ | Perforated,! painted 1 SON tle || SHS || 7/83) 2k} |) CO7/ 
Row 2 UGS) Gif || tates || | 2A | 6 cl 
34" | C,D_ |Same as above 1 12| .31| 83] .93| .75| .65 
2 18} .66| .69| .94] .77] .63 
NORA |) BPI GS |) or) tel") oe) oe: 
Cushiontone Textured] %¢’’ | C, D | Fissured, perforated, if 14)| .23 | .60)| -73 | .83 | .64 
painted 2 ee || BO) PA) ZA stl 7a 
34" | C,D_ | Same as above 1 214 28d Avra FS Sat) ae 
2 TGS SB} LO) |) AGH SHEN Stoke, 
X-214 | .89| .64| .64| .72| .79 | .68 
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TABLE II. SPECIAL ACOUSTICAL MATERIALS (Continued) 


ARMSTRONG CORK COMPANY 


Bee eee ee ee ee ee eee 























a bf Coefficients 
Material Meuels nee Surface Mount- 
ness Fite ing 125 | 250 | 500 |1000/2000/4000 
cps | cps | eps | eps | eps | cps 
Cushiontone Classic 16" C, D_ | Perforated,*® painted 1 LON O GA compen (2a) oz 
2 SN A Se | All|] 3a! 
34" C, D_ | Same as above 1 P20 ki32)) 84 Slie7An 255 
2 22 MOON Ee (2) | eo) age eno: 
PEA || 5a) OP || GyAt || ess) Bay 
Cushiontone Silver 1g" D Perforated,® painted 1 520) | 25) otal) O28) 250.139 
(Classic Pattern) Inlaid silver colored 
metallic flecks 2 .18| .59| .45 | .53] .51} .40 
Cushiontone Golden Ye” D Fissured, perforated 1 AIA 383i OOn so 2s eDOUnEoS: 
(Textured Pattern) painted. Inlaid gold | 
colored metallic 
flecks 2 S 2A GAs) 239 eo. 56) 252, 
Cushiontone Cen- 
tennial 
Rhapsody 16" D Perforated,® painted 1 2) .30| .62] .54| .49| .43 
with design, tongue 2 .28 | .67| .46| .51|..54| .44 
and groove 
Tahiti 1g” D Same as above 1 .22| .82]| .62| .52] .48| .36 
2 .22| .67| .46| .50| .46| .39 
Autumn Leaves 16" D Same as above 1 20| .33] .64| .52| .51]| .49 
2 27| .67| .48| .52| .52| .45 
Arrestone | 
Diagonal 1% 6” A Perforated, enameled 3 27) 57 | .99 | .99| .75 | .64 
metal® 
Full Random A Perforated, enameled 3 25 .58 | .99| .99| .76]| .61 
metal! 
Gridtone 34/' A Perforated, X-834 64 | .84| .85] .78| .68] .40 
embossed, painted 
metal® 
































TABLE II. SPECIAL ACOUSTICAL MATERIALS (Continued) 


ARMSTRONG CORK COMPANY 






























































ie Attenuation Factors—Decibels 
Thick- Ceiling 
Material ee Detail at 
Partition 125 250 500 | 1000 | 4000 
cps cps cps cps cps 
Acoustical Fire Guard, Full Random 5g! Interrupted 31 29 36 44 59 
Acoustical Fire Guard, Classic 34/" | Interrupted | 27 29 39 50 54 
Acoustical Fire Guard, Lay-in Units Classic | 5’ Interrupted 29 32 37 44 61 
Travertone 34"’ | Interrupted | 29 25 28 32 55 
Travertone Vinyl Face 34" Continuous 26 32 40 46 57 
Minaboard Classic 5¢’’ | Interrupted | 24 28 35 43 56 
Cushiontone Classic 34"’ | Interrupted | 29 29 40 50 49 
Ventilating Travertone 34" | Interrupted | 21 21 23 26 52 























1 Straight row perforated 529 holes per sq. ft., 34’’ diameter. 
2 Full random perforated 353 holes per sq. ft.; 250 of 346’ and 103 of 14’ diameters. 
’ Diagonal perforated, enameled metal pan with mineral wool sound-absorbing pad. Pans perforated 
1105 holes per sq. ft., 34’’ diameter; bevels and flanges unperforated. Thickness includes tee bar. 
4 Full random perforated, enameled metal pan with mineral wool sound-absorbing pad. Pan perforated 
717 holes per sq. ft., 498 of 7%4’’ and 219 of 545’’ diameters. Thickness includes tee bar. 
5 Random perforations in two sizes and a field of directional bars set in relief, painted metal facing unit 
backed with 34” glass fiber sound-absorbing pad. 
6 Hundreds of small perforations scattered in lace-like fashion. 
7 Acoustical Ceiling Constructions Classified by Underwriters’ Laboratories, Incorporated. 
No. 4177-3—3g”" Acoustical Fire Guard—Design 8—2 Hours 
No. 4177-4—5”’ Acoustical Fire Guard—Design 9—1 Hour 
No. 4177-5—34"’ Acoustical Fire Guard—Design 31—4 Hours 
No. 4177-6—34"' Acoustical Fire Guard—Design 21—4 Hours 


8 Acoustical Ceiling Constructions Classified by Underwriters’ Laboratories, Incorporated. 
No. 4177-9—34" Travertone Fire Guard—Design 7—114 Hours 


BALDWIN-EHRET-HILL INC. 




















Flame* Coefficients 
Material IRS re etit Surface nelaiteh 

Ness ace ing 125 | 250 | 500 |1000|2000)}4000 

cps | cps | cps | eps | cps | cps 

Hiltonia, Regular Pat-| 5” A Perforated,! painted 1 FOS MM2ST eet Lee oe | OO oS 

tern, Perforated 2 TAS 27730) 99 Ole ec 

Mineral Tile X-1014 | .68| .67] .74] .96| .94] .75 

Hiltonia, Random Pat-| 19” A Perforated,? painted 1 .05 | .16| .48| .99} .86]| .58 

tern, Perforated 2 10] .40| .68} .97] .86| .62 
Mineral Tile 

56” A Same as above 1 .06| .17] .61| .99 | .78| .47 

2 11] .86] .84] .99} .85 | .56 

7 .61| .57] .69] .99 | .83] .51 

34" A Same as above 1 .08 | .21] .70| .99 | .77| .52 

7 70 | .69| .80] .99| .82} .56 
































TABLE II. SPECIAL ACOUSTICAL MATERIALS (Continued) 


BALDWIN-EHRET-HILL INC. 

































































rl . Coefficients 
Material eS ee Surface ee 
ont ROS SL ing | 125 | 250 | 500 |1000/2000|4000 
cps | cps | eps | cps | cps | eps 
Hiltonia, Pin Point 46” A Perforated,* painted 1 .05| .13 | .50] .99] .84} .58 
Pattern, Perforated 
Mineral Tile 54/7 A Same as above 1 .03 | .16| .71| .99| .85| .74 
if .63 | .52:| .69 | .92 | .82| .65 
34" A Same as above 1 10| .21} .90| .99} .85] .61 
X-1034 | .53 | .62 | .73 | .96] .91] .74 
Panatone with B-H-H | 1%6”’ A Perforated, enameled 8B .26| .60| .99| .98] .78 | .66 
Mineral Fiber Pads metal4 
Claritone 
Regular Drilled 16” C, D_ | Perforated,! painted 1 (03:)_ 16 hSS 2821 SS liesl 
2 PLB OT breD Olek 4a 8 Faille fe 
oyu C, D_ | Same as above 1 304.) 2291.77 1-884) -814)-55 
* 2 .08 | .65 | .65 | .87] .87 | .65 
X-1034 | .51 | .37) .59| .86| .90| .64 
B-E-H Ceiling Board 34" A Textured, painted Zf .85 | .67] .74] .91] .93] .92 
e. Attenuation Factors—Decibels 
Thick- Ceiling 
Material Surface Detail at 3 
ness Devt 125 250 500 | 1000 | 4000 
cps eps cps cps eps 
Styltone Fissured Mineral 34'’ | See preceding | Interrupted 28 33 30 37 58 
Tile table 























1 Perforated 484 holes per sq. ft., 34,’’ diameter, uniformly spaced. 


2 Perforated 320 holes per sq. ft., 111 of 14’ and 209 of 
3 Perforated 1596 holes per sq. ft., 349’ 


/ 
6’ 


diameters, randomly spaced. 
, %4", 46”, 364” diameters, randomly spaced. 


‘ Perforated, enameled metal pan backed with sound-absorbing mineral fiber pad. Pan perforated with 
1024 holes per square foot, 0.109’ diameter. Thickness includes tee bar. 
5 Available with standard, factory-applied paint finish or with factory-applied flame-resistant paint 
finish which gives flame resistance rating of Class “‘C”’ and light reflection of .80. 


THE CELOTEX CORP. 


Flame* Coefficients 























Material pes: Resist- Surface Mounts 
ness eane ing 125 | 250 | 500 |1000|2000/4000 
eps | eps | eps | eps | eps | eps 
Acousti-Celotex Cane 16” C, D_ | Perforated,! 1 .03 | .18 | .64) .82)-79 1) 71 
Tile, Standard painted! 2 SLOWIEOO lO 5'|| OO Ute Co hes 
Pattern X-214 | .389| .62]| .59)| .69| .73] .71 
34" C, D_ | Perforated,! painted? 1 .12] .21] .80| .99] .80] .60 
a sales || GS) WO) ROPE Sel] ols 
X-234 | .381] .71| .80| .90| .76| .63 
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TABLE II. SPECIAL ACOUSTICAL MATERIALS (Continued) 


THE CELOTEX CORP. 
eee ei ee eee 







































































te Coefficients 
Thick-\2/2m° Mount- 
Material ; Resist- Surface , 
ness ance ing 125 | 250 | 500 }1000/2000/4000 
cps | cps | eps | eps | eps | eps 
Hush-Tone Tile, 1g" D Perforated,! painted 2 15} .55 | .55 | .69 | .75)| .738 
Standard Pattern 
ay" C, D_ | Same as above 1 SUS e479) SOR GO) neo 
2 .26 | .61 | .64] .76| .69 | .57 
X= 2974 ||. 38") 168 |. 71.) 67 |). 72 he0d 
Celotone Standard 34" A Fissured, painted 1 08%) $2359 GSS calbeoO 
X-234 | .28| .58| .96| .84| .89| .78 
Acousteel 1% 6” A Perforated, enameled 3 .382| .67| .99| .96] .72] .56 
metal? 
Steelacoustic 
Standard 14" A Slotted, enameled X-914 | .25| .63 | .78| .70| .81] .62 
metal? 
Random A Same as above X-914 | .54] .75 | .72| .69 | .63] .38 
Supracoustic SMe A Fissured, painted i SSO ST lo Gore SOOO) 
1 A Same as above 7 .93 | .88] .81] .99] .89 | .68 
a Attenuation Factors— Decibels 
Thick Ceiling 
Material nee “| Detail at ; aa 
Partition 12505) 2500 | 500 000 
cps eps cps eps cps 
Acousti-Celotex Cane Tile, Standard 34'’ | Interrupted | 23 25 oo 39 50 
Pattern 
Perforated Mineral Fiber Tile 
MP-1, Standard 5g’ | Interrupted | 27 29 32 34 57 
MP-6, Standard 12! Interrupted | 28 32 39 49 59 
Celotone Standard 34"’ | Interrupted | 23 24 27, 30 56 
Chase Celotone 34'’ | Interrupted | 28 33 36 44 64 
Protectone Mineral Fiber Tile 
PSP-1 Serene 5¢’’ | Interrupted | 30 33 34 39 60 
PF-4 Natural Fissured 34" Interrupted Dai 30 29 34 59 











1 Perforated 484 holes per sq. ft., 3¢,’’ diameter, 1742” on centers. 
2 Available either with standard No. 232 two-coat, hot-rolled finish, or with No. 9 flame-resisting 
factory-applied finish which provides a Class ‘‘C’’ flame resistance rating according to Federal 
Specification SS-A-118b. 
3 Perforated, enameled metal pan with mineral wool sound-absorbing pad. Perforated in diagonal 
pattern, 1105 holes per sq. ft., 342’’ diameter. Flanges and bevels unperforated. Thickness includes 


tee bar. Also available in standard and random perforating patterns. 








4 Slotted enameled metal units with 114’’ mineral fiber absorbent pads laminated. 
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TABLE II. SPECIAL ACOUSTICAL MATERIALS (Continued) 


ELOF HANSSON, INC. 


























= ‘ Coefficients 
Material ie ce Surface Mount: 
ness ane ing 125 | 250 | 500 |1000/2000/4000 
cps | eps | cps | eps | eps | cps 
Hansonite Regular Yo" C, D | Perforated,! painted? 1 .09 | .19| .58] .73 | .78 | .73 
Perforated Acousti- 2 .13| .59| .49| .66] .76] .75 
cal Tile 
34" C, D_ | Same as above 1 PAPA sGieh| arevh |) tela) 574! 
2 poy || aay || eeaes)al) eel] ete oc! 
Hansonite Random Le" A Perforated,? painted® 1 .05 | .16| .48| .99 | .86] .58 
Perforated Mineral 2 .10| .40 | .68| .97| .86] .62 
Tile 
54" A Same as above 1 406i) SL 7a AOL 99 eS 
2 -11}| .386| .84} .99| .85 | .56 
7 S61) 257-1. 69:1) 299i) Sano 
yl A Same as above 1 08) 24) 70'| SON ale o2 
i -70)| .69 | .80 | 299) 282) .56 
Hansoguard,’ Hanso- 54! A -| Perforated, painted® 7 .A1 | .38 | .66] .89| .77]| .60 
star Perforated Fire 
Protective Acousti- 
cal Tile 
Hansoguard’ Fissured 54" A Fissured, painted a .53 | .43 | .62| .73.| .72-) .68 
Fire Protective 
Acoustical Tile 
Hansoboard Gold Mist| 54’ A Perforated,‘ painted® 7 .56| .51] .69 | .89| .76| .52 
Mineral Ceiling 
Board 
Hansonite Perforated | 334,” A Perforated,$ X-1314 | .83 | .93| .88] .87]| .69 | .48 
Asbestos Board unpainted 
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TABLE II. SPECIAL ACOUSTICAL MATERIALS (Continued) 


ELOF HANSSON, INC. 
a ee er 


Attenuation Factors—Decibels 











, Ceiling 
Material pe Detail at 
ne Partition 125 | 250 | 500 | 1000 | 4000 
cps cps cps | ,cps cps 
Hansonite Fissured Mineral Tile? 34’’ | Interrupted 23 26 26 29 Do 
Note 9 Interrupted 25 36 46 54 61 








Hansoguard Random Perforated Fire Pro-| 5¢’ | Interrupted 26 30 5) 40 61 
tective Acoustical Tile 





Hansopan Regular Perforated Metal Pan| 19%.’ | Interrupted 23 23 25 29 52 
with 114” paper wrapped pad 





Hansoboard Perforated Mineral Ceiling 5¢’’ | Interrupted 26 31 31 37 61 
Board 


























1 Perforated 484 holes per sq. ft., 34¢’’ diameter, uniformly spaced. 

? Factory painted white. Also available factory painted white with flame resistant finish which meets 
Federal Specification SS-A-118b Class “C’’ requirements. 

3 Perforated 320 holes per sq. ft., 111 of 14’’ and 209 of 3/,4’’ diameters, randomly spaced. 

‘ Perforated 1,596 holes per sq. ft. 364”, 46”, 564” and 34” diameters, randomly spaced. 

5 Factory painted white base with textured gold overlay; flame resistant finish meets Federal Specifi- 
cation SS-A-118b Class ‘‘C’’ requirements. 

6 Factory painted white, face and bevels. 

7 Acoustical Ceiling Constructions Classified by Underwriters’ Laboratories, Inc. No. 4355-1—3,"’ 
Hansoguard—Design 18—2 Hours. 

8 Perforated 34¢’’ diameter holes on 14” straight centers. 

° Tile cemented to 3¢’’ gypsum board suspended ceiling. 


E. F. HAUSERMAN COMPANY 




















Fl . Coefficients 
; ame 
Material Pee Resist- Surface HOES 

ness nace ing 125 | 250 | 500 |1000/2000/4000 

cps | cps | cps | cps | cps | cps 

Acoustic Ceiling ay A Perforated metal!” 4 .71 | .60] .81 | .99 | .69] .50 
Acousti- Wall 234” A Perforated metal!3 4 .70| .47] .77| .99 | .69 | .44 
Signature Wall Panel 214" Perforated metal! 4 .41] .49|] .78| .99 | .67]| .42 
































1 Color as selected, factory baked enamel. 

2 Perforated steel face, airspace with 1’ glass fibre board, 3¢’’ gypsum board, rock wool and unper- 
forated back. 

3 Construction similar to Note 2 except 14"’ gypsum board. 


TABLE II. SPECIAL ACOUSTICAL MATERIALS (Continued) 


JOHNS-MANVILLE SALES CORPORATION 















































. F, Coefficients 
Material HGS ran Surface RA 
ness gaat ing | 125 | 250 | 500 |1000|2000|4000 
eps | eps | cps | cps | cps | cps 
Sanacoustic “W,”’ J-M | 1% 6” A Perforated,! enam- 3 .89| .73| .99| .99| .90] .72 
Mineral Wool Pad, eled metal 7 .71| .68| .87| .98| .83 | .70 
Paper Wrapped, 
114" Thick 
Sanacoustic 50/50 Pat-| 194.6’ A Perforated and un- 3 .50| .59| .66| .71] .56] .32 
tern, J-M Mineral perforated, enam- 
Wool Pad, Paper eled metal? 
Wrapped, 114” thick 
Sanacoustic ‘W,”’ J-M | 3” A Perforated,! enam- | X-1214 | .70| .77| .79| .84| .74]| .54 
Microlite Blanket; eled metal? 
116" Thick, 0.75 Lb. 
Density 
Perforated Transite 1%{6” A Perforated,‘ painted 5 .20| .30] .69| .98 | .68 | .25 
Panels, J-M Micro- ' 
lite Blanket; 1’ 
Thick, 1.0 Lb. 
Density 
Perforated Transite 2346" A Perforated,‘ painted 8 .32| .62| .99 | .86| .63 | .37 
Panels, J-M Micro- 
lite Blanket; 2’ 
Thick, 1.0 Lb. 
Density 
Spintone Tile, Uniform) 14” A Perforated,® painted 1 yay Sais ree 
Drilled Mineral Tile 
ue A Same as above 1 .18| .28| .68| .95| .84]| .66 
7 44] 50] .65| .90}| .92 | .67 
34” A Same as above 1 .20| .31| .78| 95] .78] .67 
7 .54| .55| .70| .92| .85] .71 
Spintone Tile, Random| 14” A Perforated,® pair ted 1 14] .26| .64] .65 | .64]| .58 
Drilled Mineral Tile 
5g!’ A Same as above 1 -20)| 85 | :68)..71 | .80)} .78 
7 .58 | .50| .67 | .92| 91] .72 
Be” A Same as above 7 .45 | .46| .64| .89] .85 | .65 
Firedike Tile,’ Uniform| 34’ A Perforated,® painted | X-1034 | .44| .47| .59| .83 | .87| .68 
Drilled Mineral Tile 7 5A 55 | 70) 024) 85 |) 71 
Spanglas, Random 134” A Random pebbled, X-1114 | .81| .85 | .87]| .96] .99| .86 
Pebbled painted 7 84| .87| .89| .99 | .96 | .86 
Acousti-Shell 2" Dome shaped,’ glass 7 SCAsh ||) o7AGT|| Cie Mok) | eel test | 
fiber fabric facing ‘ 
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TABLE II. SPECIAL ACOUSTICAL MATERIALS (Continued) 


JOHNS-MANVILLE SALES CORPORATION 



























































lo 
Flames Coefficients 
Material Saunt Resist- Surface stake is 
ness ance ing 125 | 250 | 500 |1000|2000|4000 
cps | cps | eps | eps | eps | eps 
Fibretone, Uniform 1g" C, D_ | Perforated,® painted 1 OB LG) | oc Sr lunes lime ro en ca 
Drilled 22 213)| .57 | .56.) .74| 184.01 
34" C, D_ | Same as above 1 10429) aed | SOll ole noo: 
2 .08 | .65 | .65 |.87 | .87 | .65 
X-1034 | .51] .387] .59| .86] .90| .64 
Solo Tile, Random 1g" Perforated,® painted 1 21) .45| .59 | .58 | .58 | .35 
Perforated 
Airacoustic 1g" A Unpainted 6 .85 | .43| .40| .74}] .85| .78 
Ay A Same as above 6 .60] .56| .69] .75| .82 | .82 
Attenuation Factors—Decibels 
Thick: |; ‘2 Calee 
Material Detail at 
ness Pactuion 125 | 250 | 500 | 1000 | 4000 
cps cps eps cps cps 
Firedike Tile, Uniform Drilled Mineral Tile} 34’’ | Interrupted 33 34 39 46 65 
Sanacoustic ‘“‘W,’’ J-M Mineral Wool Pad, | 1%.’ | Interrupted 23 23 25 29 52 
Paper Wrapped, 114” Thick 
Sanacoustic ‘‘W,’’ J-M Mineral Wool Pad, | 1%.” | Interrupted 30 34 48 54 58 
Paper Wrapped, 114” Thick. Backed with 
1g” J-M Flexboard Attenuation Baffles 
Spintone Tile, Random Drilled Mineral Tile} 5g’ | Interrupted OT 31 36 42 59 


























1 Perforated enameled metal pan with sound-absorptive element as stated under Material. Pan per- 
forated 925 holes per sq. ft., 0.108’’ diameter. Thickness includes tee bar. 
2 One half perforated metal pan backed with sound-absorptive element as stated under Material; one 
half unperforated metal pan unbacked. Thickness includes tee bar. Pan perforated 1625 holes per 


sq. ft., 0.10’’ diameter. 


3 Blanket supported by tee bars about 114” above face of metal pan. 
4 Transite perforated 600 holes per sq. ft., 34¢’’ diameter. 
5 Perforated 484 holes per sq. ft., 34¢’’ diameter. 


6 Perforated 312 holes per sq. ft., 132 of 14’’ and 180 of 34.,’’ diameters. 


7 Three dimensional glass fiber lay-in panel, approximately 54,” thick, with glass fiber fabric finish 


available in beige, green and blue. 


8 Acoustical Ceiling Constructions Classified by Underwriters’ Laboratories, Incorporated. 


No. 4400-1—34"’ Firedike Mineral Tile—Design 29—2 Hours 


° Perforated 350 hexagonal shaped holes per sq. ft., 86 holes 3{¢’’ diameter across the flats, and 264 


holes 542’’ diameter across the flats. 
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TABLE II. SPECIAL ACOUSTICAL MATERIALS (Continued) 


KAISER GYPSUM COMPANY, INC. 








mane? a Coefficients 
Material Es Resist- Surface eur 

ness Bad ing 125 | 250 | 500 |1000|2000/4000 
cps | cps | cps | eps | eps | eps 
Kaiser Fir-Tex Per- Lo" C, D_ | Perforated,! painted? 1 2 | ALS) | BOS (A IS 4 eS 
forated Acoustical 2 .14] .60| .64] .68 | .83] .77 
Tile, Regular Drilled 7 .51| .88| .48|] .79| .94] .91 
34" C, D_ | Same as above 1 .19| .24] .71] .97| .88] .65 
2 S27 | 5S Od: | OA Oe eral 
X-1034 | .61 | .89|] .57}| .90| .90} .72 


1 Perforated 529 holes per sq. ft., 








134 


764 





’’ diameter. 























2 Factory-painted two coats face and bevels. Also available factory-painted two coats face and bevels 
with slow-burning finish which meets Federal Specification SS-A-118b, Class ‘‘C’’ flame resistance 


requirements. 


NATIONAL GYPSUM COMPANY 






































A Coefficients 
Thick- es Mount- 
Material Resist- Surface ne: 
ness ae ing 125 | 250 | 500 |1000/2000/4000 
cps | cps | eps | cps | eps | eps 
Acoustifibre, Uniform 16" C, D_ | Perforated,! painted? 1 OF |_.22:) .61 | 83 | -80)) 72 
Pattern 2 ola 5S ly DAI Tl |, SON 
7 .385 | .40] .48] .75| .89] .84 
Se C, D_ | Same as above 1 14] 32 |. 78.92) -88:1.66 
2 15.2 Zh}. 63) 94 88.) 72 
iz .44| .42| .58| .94] .89] .67 
Acoustiroc Fissured 34" A Fissured, painted 1 -11,)..33 1) .7%4a89.1 8% | 84 
Pattern 7 .62] .58|..61] .79 | :90| .83 
Travacoustic Bait A Fissured, painted 1 .09 | .23} .67] .99] .92| .89 
7 .69| .71] .73] .89} .88]} .90 
Travacoustic Sculp- 4" A Striated, painted 1 04) .16] .62| .98] .95} .91 
tured Pattern X-1034 | .71| .76| .78| .82| .93 | .90 
Gold Bond Perforated | 3/6 A Perforated, auto- 4 .82,|,,88 | .66)! 73 1.66 | .51 
Asbestos Panels claved! 
sta A Perforated, auto- 7 .77| .64| .60| .78| .68| .42 
claved$ 
1346” A Perforated, auto- 5 .08 | .20} .57] .96| .69 | .24 
claved35 

Perforated, auto- 5 .09 | .81] .56] .93] .68] .23 
claved3 7 5(0 | e661 O20. (oi! Gor 4a4 
2346” A | Same as above 8 .18| .55| .98| .98| .58| .44 
7 93 | .81] .86] .96| .65| .45 


























TABLE II. SPECIAL ACOUSTICAL MATERIALS (Continued) 


NATIONAL GYPSUM COMPANY 






































Thick Ceiling Attenuation Factors—Decibels 
Material nae “| Detail at ; = 
Partition 125 | 250 | 500 | 1000 | 4000 
cps cps cps cps cps 
Acoustifibre, Full Random Pattern® 34’’ | Interrupted 22 25 37 45 46 
Interrupted 31 34 48 53 61 
Fire-Shield Solitude 
Full Random Pattern 34" | Interrupted 33 35 43 51 65 
Needlepoint Pattern 5¢’’ | Interrupted 31 34 42 50 61 
Fire-Shield Acoustiroc 
Textured Pattern 34"’ | Interrupted 28 34 37 45 63 
Full Random Pattern 34" | Interrupted 25 26 24 26 53 
Fissured Pattern 34’ | Interrupted 27 31 31 36 60 
Travacoustic® 34"’ | Interrupted 24 25 31 37 50 
Interrupted ‘Bi 34 47 58 58 
Acoustimetal Uniform Pattern with RIS} 35,’ | Interrupted 22 26 33 41 49 
Blanket? 
Fire-Shield Solitude Grid Panels, Fissured 5¢’’ | Interrupted 29 33 41 49 55 


1 Perforated 484 holes per sq. ft., 34¢’’ diameter, uniformly spaced. 
2 Factory painted two coats, which includes flame resisting paint giving Class ‘‘C’’ flame resistance 
rating. Also available with Class ‘‘D”’ finish. 
3 Asbestos board perforated 550 holes per sq. ft., 34,’’ diameter; autoclaved white finish. 
4 Asbestos board backed with flame resistant paper sound absorbing element, perforated 550 holes per 
sq. {t., 34,’ diameter; autoclaved white finish. 


5 Pad thickness 34’’. 


6 Tile cemented to 14’’ gypsum board suspended ceiling. 
7 Semi-thick Gold Bond RIS Blankets installed on top of pans and pads, vapor barrier side toward 


the pan. 


OWENS-CORNING FIBERGLAS CORPORATION 























Thick- | Flame* a Mount- SN 

ae ae) | Beeeh pine ing | 125 | 250 | 500 |1000|2000|4000 

ca cps | cps | eps | eps | cps | eps 

Fiberglas Acoustical 1g” A Textured, painted .14/ .19] .66| .78| .80| .64 
Tile 

Type TXW 34" A Same as above il .13 | .33 | .78 || .86 | -78| .69 

X-1034 | .68| .74]| .74] .81] .87 | .76 

Same as above of .80 | .83 | .69| .85 | .84| .72 

Type-TXW-TL 34" A Same as above 7 .70| .54| .68}| .81} .81] .59 

Fiberglas Frescor 34" A Stippled,! painted 1 Z| 229) ee eOa lO UF ON RSG 

Acoustical Tile X-1034 | .70| .81| .77]| .83)| .88 | .77 

Same as above X-1034 | .63| .74| .77| .82| 87] .73 

Type TL 34" A Same as above a .60| .49] .72] .89 | .85] .63 
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TABLE II. SPECIAL ACOUSTICAL MATERIALS (Continued) 


OWENS-CORNING FIBERGLAS CORPORATION 








































































































* Coefficients 
Wiahe cal Thick- eae Surtees Mount- 
ac head a ing | 125 | 250 | 500 |1000/2000|4000 
cps | cps | eps | eps | cps | cps 
Fiberglas Ceiling Board] 34” A Textured, painted X-1034 | .69| .76| .92] .88] .88 | .88 
ies A Same as above X-11 | .65 1.89) .93)| .98 | .92 | 91 
114” A Same as above X-1144 | 65 78 Ole 9b oe 93 
Type TL 34" A Same as above if ei aa 4S EN DN ees 
Fiberglas Sonocor Ceil-| 1’ C Embossed membrane 7 TE NOT soa OOM Oa OL 
ing Board faced? 
PN Same as above i. .53 | .86| .94] .91 | .63,| .39 
3M Same as above i .84| .87 | .99 | .85 | .58 | .80 
rae Thick- ae Attenuation Factors—Decibels 
ness Boe 125 | 250 | 500 | 1000 | 4000 
cps cps cps cps cps 
Fiberglas Acoustical Tile Type TX W-TL 34'’ | Interrupted 29 26 33 38 50 
Fiberglas Frescor Acoustical Tile Type TL 34’’ | Interrupted 29 23 31 36 49 
Fiberglas Ceiling Board, Type TL 34’ | Interrupted 24 23 3l 38 52 
Fiberglas Frescor Ceiling Board, Type TL 34'’ | Interrupted 26 24 32 39 54 
Fiberglas Cloth Faced Ceiling Board, Type} 34’’ | Interrupted 23 28 32 31 48 
TL 
1 S$tippled, random white on white. 
2 Thin embossed plastic membrane cemented to board face. 
SIMPSON TIMBER COMPANY 
: Flame* Coefficients 
Material Thiok: Resist- Surface Sieber - 
ness ne ing 125 | 250 | 500 |1000/2000 4000 
eps | cps | eps | eps | eps | eps 
Simpson Perforated 1g" Perforated,* painted 1 S14) 227 |. 68ael 6) Ae 
Acoustical Tile PCP, 2 .08 | .66 | .55| .68 | .62 | .50 
Random 
Perforated 34" Same as above 1 L115 | 542)] .774 978.624) .45 
2 .19| .65 | .67| .76] .58| .42 
7 509) | 46] 05) a7 Ce GL 49 
Simpson Perforated 1" C, D_ | Perforated,! painted? 1 513 | [19 6614) 380.,.83!) . 74 
Acoustical Tile, 2 gil Fi eee OE thos Chace ues Oller deo | she 
Standard Drilled 
84"? C, D_ | Same as above 1 ZONES 1 OO Slane sonata 
2 .22|] .62| .66| .88| .86| .58 
X-1034 | .34]| .31] .61| .83) .81) .61 



































TABLE II. SPECIAL ACOUSTICAL MATERIALS (Continued) 
SIMPSON TIMBER COMPANY 

















ri Coefficients 
Phiten Mount- 
Material Resist- Surface : 
ness ee ing 125 | 250 | 500 |1000/2000|4000 
cps | eps | eps | cps | cps | eps 
Simpson Forestone 1 Cc Fissured, painted X-1034 | .389 | .387| .48] .62| .77| .80 
Ceiling Board 

Simpson Fissured 34"" A Fissured, painted 1 .06 | .19 | .67| .99 | .91] .90 
Mineral Tile X-1034 | .81| .74]| .70] .80} .94| .89 
Simpson Metal Acous-| 195’ A Perforated, enameled 3 .381 | .68 | .99 | .98 | .79 | .62 

tical Units metal? 











1 Perforated 484 holes per sq. ft., 34¢’’ diameter. 
2 Painted by manufacturer two coats face and bevels. Also available with factory applied finish which 


meets Federal Specification SS-A-118b, Class ‘‘C’”’ flame resistance. 























’ Random drilled 457 holes per sq. ft., 63 holes 1344 and 92 holes 114’’ diameters, 302 holes punch per- 
forated, approximately 54 .’’ diameter. 
4 Perforated, enameled metal pan with sound-absorbing pad. Pan perforated 1013 holes per sq. ft., 
0.109’’ diameter. Thickness includes tee bar. 


UNITED STATES GYPSUM COMPANY 


























Fl 2 Coefficients 
Material Me Resiét Surface Meat 
eee ness ol ? ing | 125 | 250 | 500 |1000/2000/4000 
cps | cps | cps | cps | CPs | cps 
Acoustone “‘F”’ 34" A Fissured, painted 1 03 || P46 |) oe] SOD) ea"! Sal 
i .68 | .67| .65 | .84] .87 | .74 
Acoustone ‘“‘db’’ 34" A Fissured, painted o £58 248.) 507995 92) So 
Auditone Regular 16" C, D_ | Perforated,! painted? 1 14) 423) | 266)/68)) 78) S76 
Perforated 2 18 | .61 | .51] .62) .78 | .74 
34" C, D | Same as above 1 .24| .42| .64] .69| .81] .79 
2 .23 | .62| .56| .72 | .88]| .85 
7 .86 | .385| .62| .88} .83]| .74 
Perfatone 1% 6” A Perforated,* 7 .74.| .79 | .88 | .99 | .77 | .56 
enameled metal 
Ceiling Board 34" A Fissured, painted a .89 | .87| .75| .95] .86] .60 
1 A Same as above 7 .93 | .88| .81]| .99| .89] .68 
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TABLE II. ACOUSTICAL SPECIAL MATERIALS (Continued) 


UNITED STATES GYPSUM COMPANY 


























Ceili Attenuation Factors—Decibels 
; Thick- ae : 
Matenal ness | Detailat | 195 | 950 | 500 | 1000 | 4000 
Partition 

cps cps eps cps cps 

Acoustone ‘‘F’’4 34'’ | Interrupted 23 26 26 29 52 
Interrupted 25 36 46 54 61 

Acoustone ‘‘db”’ 34’ | Interrupted 31 33 4] 49 59 
Auditone Random Perforated 34'’ | Interrupted 26 33 43 50 49 
Perfatone 1%.’ | Interrupted 21 21 21 24 44 
Motif’d Acoustone ‘“‘db,’’ Galaxy Design 34"’ | Interrupted 27 32 35 41 61 
No. 33 

Acoustone “120” 34’ | Interrupted | 29 32 36 41 60 








1 Perforated 529 holes per sq. ft., 34¢’’ diameter. 
2 Factory painted face and bevels. Also furnished, factory painted, with special paint finish giving 

Class “‘C”’ flame resistance rating. 
’ Perforated enameled metal, 1105 holes per sq. ft., 342’’ diameter. Thickness includes tee bar. 
4 Tile cemented to 5¢’’ Sheetrock Firecode Gypsum Board suspended ceiling. 


WOOD CONVERSION COMPANY 





















































4 | Coefficients 
Material re a Surf Loa 
: ness sees a ing | 125 250 | 500 |1000/2000/4000 
cps | cps | eps | eps | eps | cps 
Nu-Wood, Regular Tei! C, D_ | Perforated,! painted® 1 09 | .19 | .58 13 totes 
Pattern, Regularly 2 .13 | .59| .49| .66| .76] .75 
Perforated Cellulose 
Fiber Tile 34" C, D_ | Same as above 1 21] .32'| .68 | 287 | 786) sa 
y 29 | $65 | 259) 80) 90 | ot 
Lo-Tone, Regular Pat-| 5’ A Perforated,! painted 1 :03°}.2 71 | .92)) 69] 258 
tern, Regularly Per- 2 dd a2. ds OSM OL teen O 
forated Mineral Tile X-1034 | .68 | .67| .74] .96| .94]| .75 
Lo-Tone FR’? Random | 54’ A Perforated,? painted 7 48] .41] .57] .96| .89| .59 
Pattern Mineral Tile 
Lo-Tone Metal Pan 
Regular Pattern 1% 6” A Perforated,* 3 .389 | .73 | .99| .99 | .90] .72 
enameled metal 
Random Pattern A Perforated, ! 3 SOT e760) GON O2N Olas 
enameled metal 
Lo-Tone Asbestos 1346” A Perforated,® painted 5 -20| .382 | .62]| .99 | .70) .80 
Board, Regularly 
Perforated 
2346” A Same as above 8 .86 | .51 | .99| .88] .63| .46 
i et 


E-56 














TABLE II. SPECIAL ACOUSTICAL MATERIALS (Continued) 
WOOD CONVERSION COMPANY 


Attenuation Factors—Decibels 





a Ceiling 
Material ey Detail at e 5 
Partition 125 250 500 | 1000 | 4000 


cps cps cps cps cps 





Lo-Tone, Random Pattern, Random Perfo-| 5g’ | Interrupted 26 24 26 28 54 
rated Mineral Tile 





Lo-Tone FR, Random Pattern Mineral Tile] 5¢’’ | Interrupted 26 30 ra) 40 61 


























Lo-Tone, Metal Pan, Regular Pattern 1%.” | Interrupted 23 23 25 29 52 


1Perforated 484 holes per sq. ft., 346’ diameter, uniformly spaced. 
2 Perforated 320 holes per sq. ft., 14’’ and 34¢’’ diameters, randomly spaced. 
3 Perforated, enameled metal pan with sound-absorbing mineral pad. Pan perforated 925 holes per sq. 
ft., 0.108’’ diameter. Thickness includes tee bar. 
4 Perforated, enameled metal pan with sound-absorbing mineral pad. Pan random perforated 293 holes 
per sq ft., 166 of %4’’ and 127 of 34,’’ diameters. Thickness includes tee bar. 
5 Perforated 550 holes per sq. ft., 34,’ diameter. 
§ Factory-painted face and bevels. Also available with factory applied paint finish providing Class “‘C”’ 
flame resistance rating. 
7 Acoustical Ceiling Constructions Classified by Underwriters’ Laboratories, Incorporated 
No. 4355-1—5¢"’ Lo-Tone FR—Design 18—2 Hours 
No. 4355-3—5¢"’ Lo-Tone FR—Design 24—2 Hours 
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ELECTRICITY AND MAGNETISM 
SPARK-GAP VOLTAGES 


Based on results of the Ameriean Institute of Electric Engineers 
Air at 760 mm, 25° C 























Diameter of spherical electrodes, cm 
Peak 
voltage, 
kilovolts 2.5 5 10 25 
Length of spark gap cm 

5 0.13 0.15 0.15 0.16 
10 0.27 0.29 0.30 0.32 
15 0.42 0.44 0.46 0.48 
20 0.58 0.60 0.62 0.64 
25 0.76 0.77 0.78 0.81 
30 0.95 0.94 0.95 0.98 
35 ib aly dae, 112 1.15 
40 1.41 1.30 1.29 1.32 
45 1.68 1.50 1.47 1.49 
50 2.00 ih gcfil 1,65 1.66 
60 2.82 el We 2.02 2.01 
70 4.05 2.68 2.42 2.37 
80 Ditbos A 3.26 2.84 2.74 
OOD le Pow ganies 3.94 3.28 3.11 
TOO jee WIS ites 4.77 Sao 3.49 
TIO! © APN, sriee 5.79 4,25 3.88 
OF Ase anes a07 4.78 4.28 
T30) 0 dy eee |) enn 5.35 ~ 4.69 
EO iS cota | I aie gesuece 5.97 5.10 
TSO) i ee en lh kere 2. 6.64 5.52 
160"? lhe Ree 2 ere setae 7.37. 5.95 
07 O MRE | hahaa rata lhe ee td xa. 8.16 6.39 
TSOP ht Meee taae eRe. cce es, 9.03 6.84 
LOOT Baars cc alban cas 10.0 7.30 
LOOE RE mesceee tel Beameen ila hears 7.76 
UO Wr dca ckctetianell YS "Gans 12.3 8,24 
20 BPS Perret ts at 0 | lant aree se 13.7 8.73 
PB I) Dae Bee oe Lae ene, 15.3 9.24 
ZEON A) asec hel pects ea (We omlarayns 9.76 
SOO i eee Fears sch IP ahi elt 10.3 
SOOT pe tl Mires cic tc Piles micdeccl etenet caves 13.3 


CORRECTIONS FOR TEMPERATURE AND PRESSUR 


Values found in the above table may be corrected for temperature and 
presaure by multiplying the values given by the appropriate correction 





factor found below: 





Pressure mm 





0. 
0. 
1 
1 
2. 
2. 
3. 
3. 
4. 
5. 
6. 
8. 


NN WRURICOR HE EHOW WH 









Temp 720 740 
0 1.04 1.06 

10 1.00 1.02 
20 0.96 0.99 
30 0.93 0.96 





The values listed in the following table were obtained from National Bureau of Standards 


DIELECTRIC CONSTANTS 
Dielectric Constants of Pure Liquids 


Circular 514 





The dielectric constants are intended to be the limiting values at low frequencies. the} 


so-called static values. 


the dielectric constant. 


footnote. Symbols 
e€ = diclectric constant (€vacuum-1) 
t = temperature, Centigrade (°C) 
T = temperature, Absolute (°K) 
a = —de/dt 
a = —d logio €/dt 
ti,t2 = the limits of temperature between which a or a is considered applicable 
eo = melting point 
bp = boiling point 
J = frequency of alternating current in cycles per second 
Sranparp Liquips 
€20°C 28°C a (or a)* 
CeHi2 Cyclohexane...., Shortt oA anaeeyn 2.023 2.015 0.0016 
CCl Carbon tetrachloride.............. 2,238 2.228 002 
CcHe Denzehermrmrnc trends sie reh 2.284 2.274 0020 
CeHsCl Chlorobenzendiaunresns jieee cece 5.708 5.621 .00133( 
CoHsCle  1,2-Dichloroethane................ 10.65 10.36 00240(a@) 
CH,O IMethanola Waviaen Gn. odoinn cn 83.62 32.63 00260(a) 
E-! 


Temperature is the only variable considered explicitly. 
Usually pressure is atmospheric or insignificantly different with respect to its effect on 


Where data are listed above the normal boiling point, the 
pressure corresponds to the vapor pressure of the liquid unless otherwise noted in the 


















DIELECTRIC CONSTANTS 
Dielectric Constants of Pure Liquids (Continued) 


Sranparp Liquins (Continued) 








€20°C €25°C a (or a)* 
CoHseNOz “Nitrobenzeney. i) cessor se soe 35.74 34.82 .00225(a@) 
H20 Water: 125 0cieesdesieephineenes 80.37 78.54 .00200(a) 
He Hydrogen =:23scoteaeete resets | 1.228 at 20.4°K 0034 
U2 Onygennecnc eee cen eee ae | 1.507 at 80.0°K .0024 





* The values of a or @ given in this table are derived from data in the vicinity of room 
temperature and are not necessarily identical with the values listed in the following sections 
of this table. They may be used to calculate values of dielectric constant between 15° and 
30°C without introducing significant error. 





InorGanic Liguips 






















Substance € £C AE ae 
A Argon 1.533 | —191 0.34 —191,—184 
AlBrz Aluminum bromide 3.38 100 0.33 100,240 
Astigit\ Atsing i230) Pees Gaus. 2.50 —100 0.43 —116,—72 
BBrzs__ Boron bromide............ 2.58 0 0.28 —70,80 
Brz Bromine. sess). phe eae 3.09 20 0.7 0,50 
CO2 Carbon dioxide. .f.simoe 1. 60¢ 205 i ep -gaess fons eee 
Ch Chlorine’ 25 rte renee cece 2.101 —50 0.31 —65,—33 
1.91 14 0.32 —22,14 
1.73 77 
1.54 142 
D2 Denteriturn sic ciceiscrsacesie= ae 1.277 20°K 0.4 18.8,21.2°K 
D0 Deuterium oxide.......... 78.25 25 (4) 0.4,98 
Fo Pluorinesd.c. scenes hee ee 1.54 —202 0.19 —216,—190 
GeCla Germanium tetrachloride..| 2.430 25 0.240 0,5 
HBr Hydrogen bromide......... 7.00 —85 0. 26(a) —85,—70 
HCl = Hydrogen chloride........ 6.35 —15 0.288(a) | —85,—15 
: 113 nc eb eta , eee 
4.6 28° (I Siseoiss Maes 
HF Hydrogen fluoride........ 175. 73. oll, oes ewiekis epee 
134. —42 
1h. —27 
7 ee 
HI Hydrogen iodide.......... 3.39 —50 0.8 —51,—37 
He Hydrogen’. cc gececesee 1.228 20.4°K | 0.34 14,21°K 
HoO) Ss Waters ricco shecttene 78.54 25 (¢) 0,100 
34.59 200 (¥) 100,370 
H202 Hydrogen peroxide....... 84.2 0 (*) —30,20 
HS Hydrogen sulfide..........| 9.26 O85 goles crcracaullies eae 
9.05 =78:5° Bose ee eee 
He Helinm: 5 sctheee sates aac 1.055s | 23060 Kare ye ace eee 
1.0555 2.30/ 
1.0553 2.63 
1.0535 3.09 
1.051s 3.58 
1.048 4.19 
Ip Todin@’.cccwaban seceeetes aa TiS 2* Bi Score ane | ee eeeecee 
11.7 140 
13.0 168 
NHs (Ammoniasis..cccosasakee- 25. cot i Gy Mn ERPs aod sssc nar 
22.4 —33 45 T Jas teen ones 
18.9 eee sed sea 
17.8 15 
16.9 25 
16.3 35 
NOBr Nitrosyl bromide.......... 13.4 15.” Se i) ree Ph eo ere 
NOCI1 Nitrosyl chloride.......... 18.2 all Weoychee Pees (ie 
No Nitrowen. on. scab tee 1.454 | —203 0.29 —210,—195 
NeH« Hydrazine................ 52.9 20 0.21(a) 125 
N:O _-Dinitrogen oxide.......... 1.97 —=OD il eee ont | ei ihe eee 
ne 1.61 0 0.6 —6,14 
N2O4 Dinitrogen tetroxide....... 2.58> 1S. alll’ Spacers I Yataratnn eee 
Or Oxveen st. .e toe 1.507 | —193 0.24 —218,—183 
Pr Phosphorus ccccaininscecse 4.10 See | RRA ak a allicat Ceteeee 
4.06 46 
3.86 85 
PCls Phosphorus trichloride... . . 3.43 25 0.84 17,60 
PCls_ Phosphorus pentachloride..| 2. 8s A i | ae Seed) Wace 2 
POCIs Phosphory] chloride........ 13.3 Be ON wi gakd oul eamenee ee 
PSCls_ Thiophosphoryl chloride...| 5.8 PA A ene oe 
PbCli Lead tetrachloride......... 2.7 20 Aaa e ome ene 
Sulfur... Une eters 3.52 118 (2) 1 ee ee 
3.48 | 231 
SOBrz Thionyl bromide.......... 9.06 20 3.0 at 20 














sat pressure of 50 atmospheres. 
Bile -25{1 — 4.617(107)(¢ — 25) + 1.22(10-5)(t — 25)2 — 2.7(10-8)(t — 25)4]; av. dev. 
>f = 3.6 X 108 cycles/sec. 
‘¢ = 78.54[1 — 4.579(10~8)(¢ — 25) + 1.19(107S)(t — 25)2 — 2.8(10-8)(¢ — 25)3); av. dev 
+0.03%. 7 


. cigs transition and discontinuity in variation of dielectric constant with temperature 
a 
? Graphical data in the range 118°-350°C show a minimum near 160° and a broad maxi- 
mum near 200°. 
: € = 5321/T + 233.76 — 0.92977 + 0.001417T2 — 0.00000082927%, 
= 84.2 — 0.62t + 0.003222. 


Inoraantc Liquips (Continued) 





DIELECTRIC CONSTANTS 
Dielectric Constants of Pure Liquids (Continued) 





























Oraanic Liquips (Continued) 











Bats o a (or a) Range 
Substance « °C Oa ee Bubstence ve X 102 ite 
: : C2H6OSi) n 
BOCty—--—"Thiony! chlorite osoo7 9.25 2 «| 3.9 at 20 eae Sb 
pos Gallon dioxlde.... 0 -.+4s% 17.6 | —20 | 0.287(a) | —65,-15} " epee eee 2.39 Din” [hoe hese eos 
ye Fete ie eal “Meese anS n=65  Decamethylcyclopenta- 
oa ne 7.7 14,140 SUOTSNO. ohew no cheeks of 2.50 DO aly | net eae eae cll eectec ayieees 
S03 Sulfur trioxide............ 3.11 ROes alipntecreeell ste seeycocaec a sored atin 2.59 20 
S2Cle Sulfur monochloride....... 4.79 15 0.146(@) —41,15 my Tetradecamethylcyclo- oe ae |i al Ie eemgea TH kere 
SO02Cl2 Sulfuryl chloride... ....... 10.0 ale lel ee a5 eV ene eae heptasiloxane 2.68 50). Gal ete eee 
SbCls Antimony pentachloride.,.| 3.22 20 0.46 2,47 = Hoxadecsinethyleyclos) so 5 aad eee ee en ET Fea) 
Se Se lenium. . ing 5.40 250 0.25 237,301 : 

; octasiloxane..........+. 2.74 PUM | | cher, te El WP SC AB AP 
SiCl Silicon tetrachloride. ...... 2.40 Give “lnc peteren |) « cniick in oii> C2HO2 Glycol 37.7 95 0. .224(a) 20,100 
SnCla Tin tetrachloride.......... 2.87 20 0.30 —30,20 CoHiN Dimetbylamine pe ib Oe? WES I 6 32 OGorrilereie | 9e Sees: 
TiCls Titanium tetrachloride... .| 2.80 20 0.20 — 20,20 aes iar Ties | 5.26 25 

3 
Cs3He Propeneh atjccavacdoasiecd 1.875 Y Vilieamedl (NRASAL HN Wenar canadian 
1.795 45 
Oxeanic Liquips 1.690 65 
1.530 85 
1.441 90 
1.331 91.94 
CQ C3HsO 2-Propen-l-ol (Allyl alcohol)} 21.6 ) een rere Ae ral Coon nohatec 
CCl Carbon tetrachloride....... 2.238 20 0.200 —10,60 Avetone n.seiee ss eee 20.70 25 0.205(a) —60,40 
CN.Os Tetranitromethane........ 2.521 25: atl eR eres Reet, eee. 17.7 1 Ree ARES Ar oy laserderr: ar = 5 
CO:z Carbon dioxide............ 1. 604¢ C) salbytaters se oly. cists Propionaldehyde.......... 18.52 1 een WorksSeerd Eases ee cicd 
CS: Carbon disulfide........... ae 4 0.268 —90,130 }CsH6O2 Propionic acid............ 3.30 yi ab otiiael nee Atchoe 
: — 3.44 4 
2.19 180 Ethyl] formate............. 7.16 D5 FA [ie tetaeG ll ose tee eter 
CHBrs Bromoform: 5. <.(tse <> os 4.39 20 0.105(a) 10,70 Methyl acetate............ 6.68 25 2.2 25,40 
CHCl; Chloroform’ \)i. uhesccsss 4.806 20 0.160(a) 0,50  }C3HeOs dl-Lactic acid............. 22. 170 lee heea Rese erecere 
6.7 = 60) selenide ioe cca cece CsH;NOz Ethyl carbamate (Urethan) | 14.2 50 5.2 50,70 
4 a ae 5 i eto Ske oe - 61 x ee ae 
. = 3Hs' PePropanollctsjecccedc xan ewek | 5 a K 
3.71 BOO Niicasenes (Piss kaceuees 38. BOW ccsececycegetoaill ateccaetarnersias 
3.33 140 29. —34 
3 2.93 180 . 2-Propanol..... 18.3 25 0.310(a) 20,70 
CHN Hydrocyanic acid.......... Hie = ‘ AVS ) a C3Hs02 Fis eesney be ae m HEAR - 
.9 a fi ,3-Propanedio 0 23 (a a 
CH:Brz Dibromomethane.......... z 3 Hu , THONASAO! | f-eeaean ae rs Clea: TE ete a ; a a 0. 208(a) 0,100 
- 39. sopropylamine........... 5 PAU we ol nee soap herald MN aoe Oe 
CHCl Dichloromethane.........- 9.08 20 (’) — 80,25 Prustayeine RSE anne 2.44 25 0.52 0,25 
CHole Diiodomethane............ 5.32 OS. Wihdcete Senet... eRe 
CH202 Formic acid...............] 58.5% hh | aaeeeepan| || ssgsateseod CsH20s Maleic anhydride Sac areua 50.¢ GOS oP ska Bet ee ene 
CH:Br Bromomethane............ 9.82 0 x) —80,0 4HsO iran. cya eee 2.95 D6 eh eer 
CH:Cl Chloromethane............| 12.6 —20 (4 —70,—20 [C.HsS Thiophene: siascenscee eens 2.76 TEV Y esteochal eceecetae 
CHslI Todomethane.............. 7.00 20 ae —70,40 §C.H;sN Pyrrojes stan coer 7.48 187 = 8 [reese eee ars 
CH3NO Formamide..............- 109. 20 72 18,25 [CsHsNS Allyl isothiocyanate........ 17.2% 18> Gellert al ee 
CH, Methane ss +. 5. )52e ss canes 1.70 —173 2 —181,—159C,H-O Vinyliether. 8.00.5. :ts oc 3.94 20... WRI REReS ee eee as 
CH.O Methanol .0).04 oo aes SA .63 2 0. 264(a) 5,5 CsHeOs Acetic anhydride.......... Soe i. Ber ered eer ote 
: HBAS ft ern cicee | ove rscusas 7 
54. —80 CHO 2-Butanonesnsccecu secs 18.51 20 0.207(a) | —60,60 
: 40. —20 Butyraldehyde............ 13.4 26 Pee Aee | eee e ceo 
10.8 7 
CHsN Methylamine............. 11.4 —10 |0.26(«) | —30,—10 [C«He02 a die ae penecosweod 4 a4 —0.23 10,70 
9.4 Deh SAP IEE eee Wheto cecuGe | Meee SSODUUYRICIACG! core stare aie width A NOL = i reesPaterrcrese | tay a aleve terete 
C 2.73 40 
C:HCls Teichiopocthiylene SERRE CAL 3.42 Cara Gre ell eee teiecutotate te Propy] formate............ at Os 19°) y. || Ge a. || eee oe 
CAT CLOwy Chiorals 4 33-4- one eos < 4.94 20 0.17() 15,45 Ethyl acetate............. ve Pd 1.5 at 25 
7.6 —40 ’ Roi (uy Cees wll bonito I GaorouGacs 
4.2 62 Methyl propionate......... 5.5" 19. gO Rens oy Cpe norael 
C2HCl:02 Trichloroacetic acid........ 4.6 BD. yp fnogandoe|Sosdosnnod 1;4-Dioxane® -1-s-/tieseiel- 2.209 25 0.170 20,50 
GsH:Br.cis-1,2-Dibromoethylene. .. ris 2 a gee wep Lo boaddqacac cone ae - Ae ok (BR ao 
Ope eee aaen em ened |rmenen hc Hic) 1-Butanolin dee. aschete oc: , F ' 
trans-1,2-Dibromoethylene. 2.91 - RE IEA 5's SOO ae a 0.335(a) 25,70 
“85 2a ty Wh ee ae Les erga Pen cick 
C:H:Bra —_1,1,2,2-Tetrabromoethane. . ee FA ABO 2 G09 WE CREE 2-Methyl-1-propanol....... 17.7 25 0.377(a) 20,90 
CsH2Ck —1,1-Dichloroethylene....... . 4.61 1G senile aa ARE AER pt Bead bc 2! sae Pr 
cis-1,2-Dichloroethylene. ... 9.20 Pap Pow poe bnnpncamsas oaCenel 15.8 25 
trans-1,2-Diehloroethylene..} 2.14 | 25 | ws--20- | vvseseeess seis eqaelae lnteay |. 30. loleemmen | nee 
C2H2Cl202 Dichloroacetic acid........ oe He Bewomenoog || 0 cme MST pet ORIG 8. 49 50 
_ ; 6.89 70 
C:H3ClO = Acetyl chloride............ 9 A seceeeee | cece eee ene iii) ellier eh oun LEE. 4.335 20 at 20 
: oe 342 21 —40,30 
C2H3ClO2 Chloroacetic acid.......... 12.3 60 2. ae ae s a cS cl) Meee 
C2H«O penne oe Sobodanine tee e a =i vee eees 3.97 40 0.170(c) 40,140 
Acetaldehyde...........-- -@ — 10 | ........ ets 180 
C2H102 Acetio acid sag. depres ces os 6.15 20. easeotee 18 190 
6.29 2 ings 193.34 
6.62 0 —— - 
Methyl formate........-.- 8.5 20 5 0,20 af=4X 108 cycles/sec. 
C:HsClO =—_.2-Chloroethanol....... weds 20 28 25 |] cee ce eee | cee cece eee bf = 3.6 X 108 cycles/sec. 
(Ethylene chlorohydrin) | 13.2 132 ¢ At pressure of 50 atmospheres. 
CoH;NO.  -Acetamide....4.c)25 dassies-. 59.4 83 | wee eee J cece eee + Critical temperature. 
CsHsNO2 Nitroethane.............. pe a 11.4 30,35 | i Logio e = Te — 0.0079¢ + 0.0000522. 
BippatlO}s etnias PO A0 De] Pee me <3 Maaii| WecoicyCa wesc RCA ] MNCNCECEC Ra RC je = (3320 — 2.24. 
pais = 24.32 25 |0.270(a) | —5,70 Jae = (3320/7) — 2.34, 
41.02 | —60 | 0.297(a) |—110,—20 | 1, = 19.6 — 0,061(¢ + 20) + 0.0005(¢ + 20)2, 
Methyl ether............- 5.02 25 2.38 25,100 Ime = (2160/7) — 0.3 
oa mn nf=5 X 108 ieee 
2.37 125 Critical temperature = 126.9°C. 
2.26 126.1 * Mixture of cis-trans isomers. : d 
an 6 z Value chosen to conform with the remainder of the tabulated data for this substance. 


E-59 


CaHioZn 
CsH102 


CsHsN 
CsHs 


CsHs02 


CsHi0 


CsHi90 


CsH1002 


CsHuN 
CsHi2 


CsHi20 


CeHiCla 


CeHsBr 
CeHsCl 


CeHsClO 


CeHsI 
CeHsNOz2 


CeHsNOs 
CeHe 


CsHeBrN 
CesHeCIN 
CeHeN202 


CsH6O 
CeHiN 


CeHsNe 
CeHio 


CsHi00 
CoH002 
CeHi2 
CeH20 
CeHi202 


CeHi203 
CoHus 


CsHu0 


CoHisAl 
CeHisN 


Oreanic Liquips (Continued) 


Substance 


Diethyl zine, «0.000805 
Cs 
Buriuralyctineatcisercsien ce 


1,3-Pentadiene’.......... 
2-Methyl-1,3-butadiene. . 
(Isoprene) 
2,4-Pentanedione........ 
(Acetylacetone) 
TPentene ia... ent : 
2-Methyl-1l-butene..... ; 
Cyclopentane......... : 
Ethyleyclopropane..... 
2-Pentanone...........- 





3-Pentanone............ 


Valeric acid.........+.-+ 
Isovaleric acid.......... 


2-Methylbutane......... 
1-Pentaniol vadacgse sot 


apicl eaten aaa 
6 
o-Dichlorobenzene....... 


p-Dichlorobenzene....... 
Bromobenzene...... 


Chlorobenzene.......... 


o-Chlorophenol.......... 
p-Chlorophenol.......... 
Todobenzene............ 


o-Nitrophenol........... 
BENZenO La geen wees as 


Honolmaed wie As 
JANIUINO WE Bites. /s-aehee 5.00 


2-Methylpyridine....... 
(a-Picoline) 

Phenylhydrazine.... ... 

Cyclohexene............ 


Cyclohexanone...... ... 


Ethyl acetoacetate... ... 
Cyclohexane............ 
Methyleyclopentane. ... 
Ethyleyclobutane....... 
Cyclohexanol....... ... 


Butyl acetate........... 


Ethyl butyrate......... 
Paraldehydey... «inact 


n-Hexane......00.005 


PmELOXANOL cis esac’ ane 


Propylether oscgedss. ss 
Isopropyl ether......... 
Triethyl aluminum.. ... 
Dipropylamine.......... 
Triethvlamine.......... 








— Peon 
wooanwwn 
7 


_ 


_ 
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DIELECTRIC CONSTANTS 
Dielectric Constants of Pure Liquids (Continued) 





0.195(a) 
0.225(a) 


0.194(a) 
0.120(a) 
0.18 

0.115(a) 


. 225(a@) 
-164(a) 


3 

6. 
0.32(a) 
0 

















Oreanic Liquips (Continued) 


°C a (or @) Range 


Substance € >< 10? ti,te 


Dipropylamine............ ; SS RA a ae 
Triethylamine : 

CeHisOSi2 (CH3)s3SifOSi(CH3)2]nCHs 

r= Hexamethyldisiloxane oy |e) eee, eel ere on |r eee 

n=2 Octamethyltrisiloxane en ee. San eee eee eee 


Decamethyltetrasiloxane. . . OY lr | ee eel RARE See ol PES ee 
Dodecamethylpentasiloxane AB Vo 20 no Nines spresist lh sine oletare 
Tetradecamethylhexa- 

siloxane "BO 20 ee Wai eet eae 


C7 
Benzoyl chloride De ata |intnedl Peat BacopaaSou | dosssconae 


Phenyl isocyanate 
Pheny] isothiocyanate 
Benzaldehyde 





Salicylaldehyde 
o-Bromotoluene 
m-Bromotoluene 
p-Bromotoluene 
o-Chlorotoluene 





p-Chlorotoluene (08. |), 20... |. sortodsemed ihe eatene 
a-Chlorotoluene Pe SES Weg Se8 | | coi. aR SAR 
o-Nitrotoluene s 











m-Nitrotoluene............]| 23.8 | 20 | crreeree | eee eeeeeee 
-Nitrotoluene tat.) .. B8Siud piopis. ate 
1 j : —90,0 
oluene 0°90 
ee Pe 
CsHs Styrene. 2.0.50. Rs cnc deSee O8!40 Me D6 gainers aliens le ae 
(Phenylethylene) . 
Acetophenone . : at 25 
CsHs02 Pheny] acetate : at 20 
Methyl benzoate 4 - 20,50 
CsHs03 Methyl salicylate. .. oc : : 30,40 
sHio Ethylbenzene, .. sah 2. SLR al yf BO ved eS S58 Seethtc cnn 
o-Xylene rp : —20,130 
m-Xylene 2.3 & — 40,180 
p-Xylene iF : 20,130 
CsHis e 2 vals —50,50 
2,2,3-Trimethylpentane....] 1.96 | 20 | ........ | weeeeeeee. 
2,2,4-Trimethylpentane. . . . ; ‘ —100,100 
CsHisO 1-Octanol : 20,60 
CsH2004Si_ Tetraethy! silicate......... AD ee BOE en eee Soy eee 
Cy 
Quinoline JOD 2B ubststcs sanckveblllte cca ti tee 
Isoquinoline : Pe eet | era Pee 
Cinnamaldehyde 2G) 6 A aE) Nes oniter Ace oer 
Benzy! acetate wht OS RET fb Sears sacts, [lconteeermeion 
20,40 
30,40 


Isopropylbenzene “BBpc tg 2Ouanl Mareseeetey | ect neem 
(Cumene) 
sp yiviheriiee (ee ganic aCe e200 | BOY aekeresehetarwhi fers oct evan 





15.35 of= 4X 108 cycles/sec. 
>/f = 3.6 X 108 cycles/sec. 
+ Critical temperature, 


0,25 “Tf = 5 X 108 cycles/sec. 


* Mixture of cis-trans isomers. 


= Value chosen to conform with the remainder of the tabulated data for this substance. 
“ Silicone oil of average molecular weight corresponding to this formula. 


E-60 


DIELECTRIC CONSTANTS (Continued) 














































































































































Organic Liguips (Continued) Soutps* (17 to 22°C) (Continued) 
Dielec- Dielec- 
Substance € ec AAG ne Material Fre- ta, Materi Fre- He 
ite ateria’ quency | con- aterial ueneyallcon: 
————— —— stant stant 
CoH20 R-NODANGC 6a ecwica viele aces 1.972 20 0.135 —10,90 
ee th Barium sulfate ae, 108 | 11.4 Potassium chromate...... 6 XX 107 7.3 
1 787 150 Beryl t optic axis...../104 7.02 ee ium iodide......... 6 X 107 5.6 
vig tic axis...../104 6.08) Potass 5.0 
Cro Calcit 1 t 4 > 7 
CioHs Wankiialsnets cet 2.54 3, ae pee fe [Calcite 1 op ic axis... .}10 8.5 |/Potassium sulfate........ 6 X 10 5.9 
CroH 004 Dimethyl phihalaie. ae 85 ye Ath SERS aes aaa ae || optic axis... .}104 8.0 Quartz 1 optic axis...... 3 x 107 4.34 
H aC 9 3: 40 Calcium carbonate..... 108 6.14 || optic axis...... 3 X 107 4.27 
oe ery oe is oo “ i bee Olean el Baki Calcium fluoride......./104 7 CONRESOPCINOL, ..c4.05 0 eneuv 4 X 108 3.2 
Hence x Hanoi Ris ays eial acage as : se ar Lie eee Calcium sulfate (2H: 20). 104 5.66|Ruby 1 optic axis....... 104 13.27 
T mens a eel Secee A Oe Uleko ae et eae ‘|Cassiterite 1 optic axis, | 1012 23.4 | “ | optic axis....... 104 11.28 
Terpinene. eran cerecs/olohs a otee Se Pil aE a Cassiterite || optic axis. | 1012 24. |Rutile L optic axis. .| 108 86 
‘al- Soon. bi - 2 3. “tM peace eat) enn op d-Cocaine...... oe ete 5 X 108 3.10] ‘ || optic axis. .|108 170 
Gckie ee ene ( ipentene : 11991 20 0.13047 10,110 aepee oleate... aie 4X 108 2.80/Selenium............ 6.6 
. as ’ Yupric oxide (15°C)... ./108 18.1 Silver bromide 12.2 
coy eh Cupric sulfate (anhyd.),|6 X 107 10.3 |Silver chloride. . 11.2 
1.783 170 Cuprie sulfate (5H2O)../6 * 107 7.8 |Silver cyanide... 5.6 
CioH220 HeDecanol 81 20 Diamond Mate Dee 7 cee Smithsonite fe optic: axis. j101 oe 
: “Decanol............. | 8. 1S som Roosters ont ica carnegie eee eee be ‘ epticanis 1100 9. 
Cute n-Undecane............. per =. 0.125 10,130 Diphenylmethane....../4 X 108 2.7 ||Sodium carbonate (anhyd.)|/6 107 8.4 
1838 150 Dolomite tT optic axis., Hs 8.0 Ea eh pemion: (10H20)|6 107 5.3 
Ou Bll Secbeotinn 6.8 Sodium chloride..........}104 6.12 
1.781 190 Ferrous oxide (15°C). ..|108 14.2 ||Sodium nitrate 5.2 
CpH Diph - 2.53 75 0.18 75,155 OGIO 5 Aiicce evar fn. 6hsleis 108 4 [Sodium oleate............|4 X 108 215 
CHO Phe ee er eres 3 65 30 07 30,50 Lead acetate. . 08 2.6 Sodium perchlorate.......|6 X 107 5.4 
CuHUN Diphy vl CE eee cee cee ee 33 52 ae Lead carbonate (15°C). |108 18.6 [Sucrose (mean).......... 3X 108 3.32 
Cul greed AMINE. ....+.-.-- 2 014 20 eel (eee 10,150 Lead chloride......... 108 ACOs iSuiliurs (eam) eee ee re ae ee eee 4.0 
ae 1 EEN SANT 090 OS 2047 | —10 : fee monoxide (15°C). |108 25.9 Esl chloride........ 106 46.9 
we ead nitrate.......... 6 X 107 Sit P-L Oluidines, see eer 4X 108 3.0 
a 1.776 210 ae ee mainaatiacse ie 108 3,27 Tourmaline i optic axis. .|104 7.10 
ead sulfate... 66.4 14.3 pone axis..|104 6.3 
C13H 100 Bocsninenone Lvash) Mialmis pace’ 11.4 BO Medes cetemitnrentametie Lead sulfide (15°) ae 168 17.9 Urea.. see |") x 108 3.5 
CuluN Dibeasylanine 3.68 20 Malachite (mean)..... | 1012 7.2 |Zircon 1, ‘A ae eiceeceery ar ees 108 12 
Cis * For plastics and other insulating materials, refer to table on Properties of Dielectrics. 
CisHs2O2 Palmitic acid............ 2.30 PEM WN aces. cates 1. «eee 
wee ia Cis At 7 DIELECTRIC CONSTANTS 
isHz Olele med seacae sera tile VT LU DS le conten sree (imren trees, reer : 
3 2.71 20 Table of Dielectric Constants of Reference Gases 
2.70 70 at 20°C and 1 Atmosphere 
2.60 120 
CisHO2 Oleic acid............. : 2. 46 200 | weeee eee | cesses ees The listed values (e — 1) refer to the gas at a temperature of 20°C and pressure of 1 atmos- 
rs cc phere. The values can be adjusted to slightly different conditions without introduc 
Rett Ove Stearic acid. eee ac. Titan ple al aoe ce ing more than 0.1% error by use of the following equation: 
ol (asc me ieee lane ae (e-Inp P 
Ethyl palmitate.......... 2 mo 0.4 20,40 (€—1)20°1 atm 760{1 + 0.003411(¢ —20)] 
2 46 Tee «| teamoRn' |, seeory ee where p = pressure in mm Hg 
= degrees C 
Cig 
CisHis Mipkensliethane eae A 2.45 100 0.14 94,175 | should be between 10 and 30°C and p between 700 and 800 mm Hg. From National 
CigHssOs Monopalmitin............ ae: a ROTH cS’: Wares Bureau of Standards Circular 537 
C. aoe | ae 
CxHss02 Ethyl Ohente RE ct | 3.17 98 0.48 28,122 Substance (e — 1): 10 Reference Substance (e — 1) - 106 Reference 
C2oH4002 Ethyl Stearate........... 2.98 40 0.6 32,50 Radio Radio 
a bee frequency | frequency 
Co =f 67.8 Watson 537.0 Watson 
Co1H2104P pore) phosphate......| 6.9 7 ele Sul Apa rnceeye ciel ree ere ae ee Micromered 
7 ; 536. Birnbau 
Cx2H4202 Butyl oleate.......... .- 4.0 DE All ee en | toartcantaerecs , iMicronate 536.6 epee oa 
CrHs02 Butyl stearate...... ay ceil Sse 30 0.53 30,35 | Helium..... 65.6 Birnbaum 536.6 Essen 
65.2 Essen é Optical 
+f = 3.6 X 108 cycles/sec. Optical Air (dry, CO» 536.9 Koch 
»f = 5 X 108 cycles/sec. 64.6 Koch free)...... 535.8 Meggers 
DIELECTRIC CONSTANTS ee tae oes 
Dielectric Constants of Solids frequency ee Loney 
. I. H ‘aUusZz 
Compiled by Earle C. Gregg, Jr. 54.0 Watson 536-1 Bower 
z Microwave 536.3 Perard 
Soutps* (17 to 22°C) 253.4 Essen 535.8 Barrell 
Hydrogen. .. Optical Radio . 
Dielec- Dielec- 254.1 Cuthbertson frequency * 
Material Fre- tric Material Fre- tric 253.6 Koch 547.2 Watson 
ae quency | con- quency | con- 253.7 Kirn Microwave 
stant || stant 254.3 Tausz 547.3 Birnbaum 
Radio Nj 548.0 lessen 
i : frequency Nitrogen... 548.0 Hssen 
Acetamide........0..+++- 4X 108 4.0 |Mercuric chloride..... 108 3.2 494.3 Watson Goel 
Acetanilide.......... SGN eeh aie oe 2.9 |/Mercurous chloride... .|106 9.4 496.2 Jelatis AG 5 
Acetic acid (2°C).. . 14 108 4.1 ||Naphthalene.......... 2.52 Mi ae SUN 
Aluminum oleate..... ../4X 108 2.40)Phenanthrene..... c 2.80 pve pas Bi ae och 
Ammonium bromide...... 108 7.1 ||Phenol (10°C)... 4.3 Ae ee 2 Tausz 
Ammonium chloride...... 108 7.0 ||Phosphorus, red 4.1 } Oxygen... . 495. pea Radio 
Antimony trichloride... . 108 5.34|Phosphorus, yellow. . . ./108 3.6 494.9 Sn frequency 
Apatite optic axis...... 3 X 108 9.50)Potassium aluminum Optical 921., Watson 
‘| optic axis..i- 3 X 108 i AliPeSUM a LOD en ere et etelepe te 108 3.8 494.5 Cuthbertson ||Carbon NGeeorare 
Seid OT eo eapensebgee <3 X 10®| 2.68/Potassium carbonate 493.5 Lowery aigadesme o224 Birnbaum 
Barium chloride (anhyd.).{6X 107 | 11.4] (15°C)............. 108 5.6 494.7 Waree 920. Recae 
x “ (2H20). .]6 X 107 9.4 }/Potassium chlorate. ...]6 X 107 5.1 494.4 Tadenberg % Assen 
Barium nitrate...........16 107 5.9 ||Potassium chloride. .. .|104 5.03 

















lowance for the magnetic permeability of oxygen. 
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«These values were derived from measurements of the refractive index after making 


Material 


Acetyl chlo- 

TWO. nea 
Acetylene... 
ATT anc) 
Ammonia... 
8-Amylene. . 


Bromine.... 
Butylene.... 
Carbon diox- 


Carbon di- 
sulfide... 
Carbon 
mono»ide. 
Carbon tet- 
rachloride. 
Chloroforth . 
Dichlorodi- 
fluorome- 
thane..... 


fluorome- 
thane..... 


Ethane..... 
Ethyl alcohol 
Ethylamine . 
Ethyl  bro- 


TIS. es ds 
Ethyl ether. 
Ethyl  for- 

mate..... 
Ethyl iodide. 


Ethylene... ; 
Hel; 


126 


110 
140 


DIELECTRIC CONSTANTS (Continued) 


Table of Dielectric Constants of Reference Gases 
at 20°C and 1 Atmosphere 


pe EEE EE 


(e — 1) - 108 Reference 

















Substance (e — 1) + 108 Reference Substance 

Radio 

frequency 
513.0 Watson 
516.4 Jelatis 

Microwave 
517.7 Essen 

=a eet Optical 

516.8 Cuthbertson 
517.8 Quarder 
517.0 Tausz 
515.7 Damkéhler 


@ These values were derived from measurements of the refractive index after making 
allowance for the magnetic permeability of oxygen. 


Dielectric Constants of Gases at 760 MM Pressure 
Compiled by Earle C. Gregg, Jr. 


Gases aT 760 mM Pressure 





Frequency 
cycles/sec. 


<3 X 106 
2X 108 


<3 X 10° 
<3 X 108 
<3 X 108 
1019 

3 X 108 
<3 X 108 
<3 X 106 
1010 

1010 

<3 X 105 
<3 X 108 
<3 X 10° 
<3 X 10° 
<3 X 108 
<3 X 108 
2X 106 
<3 X 108 
<3 X 10° 
<3 X 10° 
<3 X 10° 


1010 
<3 X 108 


<3 X 106 


<3 X 108 
<3 X 108 


Dieieetric 
Constant 
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Material 


n-Heptane. . 
Hydrogen. 
Hydrogen 
bromide. . 
Hydrogen 
chloride... 
Hydrogen 
jodide. ... 
Hydrogen 
suliide.... 
Mercury.... 
Methane.... 
Methy] alco- 


tt ee ae 
Methyl bro- 

mide. .... 
Methyl chlo- 


amine. ... 
Methylene 
chloride. . . 


Nitrogen... 
Nitrome- 


Nitrous ox- 
ide (N20). 
Oxygen... .. 
n-Pentane, .. 
n-Propyl 
chloride. . . 
iso-Propyl 
chloride. . . 
Sulfur diox- 


Frequency 
cycles/sec. 


<3 X 108 
<3 X 108 


<3 X 108 
<3 X 108 
<3 X 108 
<105 

<3 X 105 
<108 

<3 X 108 
<3 X 108 
<3 X 108 


<105 

<3 X 108 
<3 X 108 
<3 X 106 
<3 X 106 
101° 


1010 


2.5 X 101 
<3 X 108 
<3 X 108 
1010 


<3 X 108 


<3 X 108 
<3 X 10 


<3 X 108 
<3 X 108 
<3 X 108 
<3 X 10° 
<3 X 108 





Dielectric 
Constant 


0035 
000264 
1.00313 
1.0046 
1.00234 
1.00030 
1.00074 
1.000944 
1.0057 
1.00095 
1.00094 
1.0063 
1.0038 
1.0065 
1.000127 
1.000580 
1.0247 
1.00113 
1.000523 
1.0025 
1.0143 
1.0152 


1.00075 
1,0043 


1.0081 


1.0126 
1.00785 


PROPERTIES OF DIELECTRICS 
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PROPERTIES OF DIELECTRICS (Continued) 

























GLASSES 
eo a cia 
onstant esistivity 4 
Type BEAT DONO 350°C" Loss Factor 
20°C megohm-cin 
Cornitig 00102. 5, hei siercsiz-ccieawse «5's sleae 6.32 10 0.015 
Corning 0080: :.caaccuctcraremwoseieties 6.75 0.13 0.058 
Worning:0120 wee hpeeete concen snip eee 6.65 100 0.012 
yrex 174) co Benders nb annieieb elem 6.00 2,500 0.025 
Pyrex 3320.... 4.71 Aeiaiae alton 0.019 
Pyrex 7040... 4.65 80 0.013 
Pyrex 7050.... 4.77 16 0.017 
Pyrex 7052.32. 5.07 25 0.019 
Pyrex 7060.... 1.70 13 0.018 
Pyrex 7070.... 4.00 1,300 0.0048 
Vycor 7230... Seek OL | ececeeites 0.0061 
Pyrex 7720.... 4.50 16 0.014 
LATO ATE Neen NES HRC RAD heptane 5.00 4 0.040 
B Aten Satta Mee ENS Ets ers 4.28 50 0.011 
Pyrex OMe deena cemoretcn ome 4.50 50 0.0081 
WCOP TODO. Sari ca at pene ctety koe 3.9 130 0.0923 
Waco Oli Se PRE aie 3.8 1,690 0.00081 
NV eOter OU 5 8 Gdn tile :ctscn dt eum ee onan 3.8 4,000 0.00072 
Comming S8(0)5 ccknmccnecenene ne rae EON O 5,000 0.0085 
G. Bo Clear (Silica Glass)... 5.500 500003 3.81 4,000-30,000, 0.00038 
Gaarbsiel used) .o tee cine on Bee csg eects Dro UCL mee oe ee ada s 0.0002 (1 mc) 


* Power factor X dielectric constant equals loss factor. 


Dielectric Constant of Water 








t°C € t°C € 

0 88.00 40 73.28 

5 86.04 45 71.59 
10 84.11 50 69.94 
15 82.22 60 66.74 
20 80.36 70 63.68 
25 78.54 80 60.76 
30 76.75 90 57.98 
35 75.00 100 55.33 


DIELECTRIC CONSTANT OF DEUTERIUM OXIDE 








de de 
t € -=< --= 
at e dt 
2¢ 
4 85.877 0.3974 4.627 X 1078 
5 85.480 3956 4.628 
10 83.526 3862 4.624 
15 81.618 3771 4.620 
20 79.755 3681 4.615 
25 77.936 3594 4.611 
30 76.161 3509 4.607 
35 74.427 .8425 4.602 
40 72.735 3344 4.597 
45 71.083 .38265 4.593 
50 69.470 3187 4.587 
55 67.896 3112 4.583 
60 66.358 3088 4.57 
65 64.857 2967 4.575 
70 63.391 . 2898 4.571 
75 61.959 2830 4.567 
80 60.561 2765 4.565 
85 59.194 2701 4.563 
90 57.859 2640 4.563 
95 56.554 2581 4.564 
100 55.278 . 2523 4.564 
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FITS 


SS0G" 
T1606 
F861- 
Cr6l- 
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LGLIT- 
SPOT 


GE 


pe oe ee De 


rare ret et 


SS 


Sn i oo 


he oe | 


oe Wh Uh | 


SE8S" 
9616" 
COLE" 
EELS" 


669" 
€99G" 
C9" 
F8So" 
IPSS" 
F6rG 
GFFS 
CSE" 


OGEG” 
PSC" 
FPG 
1026" 
EST" 


8606" 
L906° 
€€0Z " 
C661" 
S61 ° 
€06T ° 
681° 
BELT 


TZ9T 


T€ 


eet St 


se oe oe | 
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Selected Values of Electric Dipole Moments for Molecules in the Gas Phase 
Ralph D. Nelson, Jr., David R. Lide, Jr., and Arthur A. Maryott 


The following table was abstracted from the publication, ‘Selected Values of Electric Dipole Moments 
for Molecules in the Gas Phase’? compiled by Nelson, Lide and Maryott and published as part of the Na- 
tional Reference Data Series—National Bureau of Standards (NSRDS—NBS 10). The publication is 
available from the Superintendent of Documents, U.S. Government Printing Office, Washington, D.C., 20402. 
Those desiring a complete listing of all compounds in the NSRDS—NBS 10, discussion of the bibliographic 
procedure and the principal methods of dipole moment measurement should obtain the publication. 

Values of the dipole moment, y, are expressed in the cgs system of units, since this is the system universally 
used by workers in the field. The numerical values are in debye units, D, (1 D=10~8 electrostatic units of 
charge X centimeters). The conversion factor to the Systéme International is 1 D =3.33564 X 10~*4 coulomb- 
meter. 


Code symbol 









Estimated accuracy of value Code symbol Estimated accuracy of value 


25 VE Oo, oye ry << ASOD. Se (OO 1D) 
=e) Cron LOnm aul .0) 1) a1) O20) 
=e) pe Ol Oran <a.0) y= OO p nD 
» = 0 on grounds of molecular 
symmetry 









The significance of these values may 
involve some ambiguity because of 
the possibility of different confor- 
mations or spatial isomers. 
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Compounds not containing carbon—Continued 


Compounds not containing carbon 























































































Selected Selected 
Formula Compound name . moment Formula Compound name moment 
(debyes) (debyes) 
Silver chloride Honk nad 8, FyNe Tetrafluorohydrazine, gauche 0.26 B 
AsCls Arsenic trichloride 1.59 C conformation 
AsF3 Arsenic trifluoride 2259 5B F,8 Sulfur tetrafluoride 0.632 A 
AsH3 Arsine ~0.20 C FSi Silicon tetrafluoride 0 iS} 
BCl; Boron trichloride 0 Ss F;P Phosphorus pentafluoride 0 $s 
BF3 Boron trifluoride 0 s FsI Iodine pentafluoride > Jes a 
BoHe Diborane 0 s FeS Sulfur hexafluoride 0 iS} 
BsHeN3 Triborotriazine (Borazine) 0 S) FsSe Selenium hexafluoride 0 s 
BsH9 Pentaborane 2.18 ~B FsTe Tellurium hexafluoride 0 s 
BaO Barium oxide 7.95 <A FeU Uranium hexafluoride 0 s 
BrH Hydrogen bromide 0.82 5 HI Hydrogen iodide 0.44 B 
BrH;Si Bromosilane 1.33 B HLi Lithium hydride 5.88 <A 
Brk Potassium bromide 10.41 B HN Imidyl radical 
BrLi Lithium bromide Tao oN HNOs Nitric acid an OF ames 
BrHg Mercury dibromide 0 S) HO Hydroxyl radical 1.66 £ 
BriSn Tin tetrabromide 0 ans) H2.O Water i Sb) ae 
ClCs Cesium chloride 10,42) A H202 Hydrogen peroxide Ce] D 
CIF Chlorine fluoride 0.88 C HS Hydrogen sulfide 0.97 A 
CIFO; Perchloryl fluoride 0.023 A H3N Ammonia 1.47 A 
ClGeHs Chlorogermane PAB aN H;P Phosphine 0.58 A 
1H Hydrogen chloride 1708 9B H;3Sb Stibine 0.12 ©¢ 
Cl1H;Si Chlorosilane ise A HiNo Hydrazine 1.75 CG 
ClK Potassium chloride 10.27 A H,Si Silane 0 Ss 
ClLi Lithium chloride Dah ie a HeOSiz Disilyl ether (disiloxane) 0.24 B 
ClNa Sodium chloride 9.00 A HeSiz Disilane 0 8 
CINOs Nitryl chloride 0.253 72x Hel: Mercury diiodide 0 Ss 
CITI Thallium chloride 4.44 B ILi Lithium iodide 7.43 A 
CleF3P Dichlorotrifluorophosphorus 0.68 C Sn Tin tetraiodide 0 Ss 
CleH2Si Dichlorosilane iA 3) NO Nitrogen monoxide (nitric oxide) 0.153 A 
ChHg Mercury dichloride 0 8 NO: Nitrogen dioxide 0.316 <A 
ClLOS Thionyl chloride edb 8 N20 Dinitrogen oxide (nitrous oxide) 0.167 A 
CleO2S Sulfuryl chloride 1.81 B OS Sulfur monoxide 1.55 A 
Cl3F'oP Trichlorodifluorophosphorus 0 S OS: Disulfur monoxide 147 
ClsHSi Trichlorosilane 0.86 B OSr Strontium oxide 8.90 A 
ClsP Phosphorus trichloride evga ae OS Sulfur dioxide 1.68 A 
ClFP Tetrachlorofluorophosphorus 0.21 B 3 Ozone 0.53 B 
CliGe Germanium tetrachloride 0 Ss Os Sulfur trioxide 0 iS} 
ChiSi Silicon tetrachloride 0 Ss O,Os Osmium tetroxide 0 NS} 
CliSn Tin tetrachloride 0 Ss 
CuTi Titanium tetrachloride 0 NS Compounds containing carbon 
CsF Cesium fluoride 7.88 A 
FH Hydrogen fluoride 1,82 A CBrF Bromotrifluoromethane 0.62 C 
FH;Si Fluorosilane an | CBrnF»2 Dibromodifiuoromethane 0.66 C 
FH>sSie Fluorodisilane 1.26 A CCIFs3 Chlorotrifluoromethane 0.50), A 
FK Potassium fluoride 8.60 A CCIN Cyanogen chloride 2.82. B 
FLi Lithium fluoride 6.33 A CChF2 Dichlorodifluoromethane Ovbt eG 
FNO Nitrosyl fluoride 1.81 B CChkO Carbonyl chloride (phosgene) 1 Oe eg A 
FNa Sodium fluoride 8.16 <A CChS Thiocarbonyl chloride 0.29 C 
FRb Rubidium fluoride $.55 <A CClsF Trichlorofluoromethane 0.45 C 
FTI Thallium fluoride 4.23 <A CClNO2 Trichloronitromethane LeSoie oG 
FxHN Difluoramine 1.92 <A CCh Carbon tetrachloride 0 SS) 
FeH2Si Difluorosilane 1.55 A CEFN Cyanogen fluoride 2.17 C 
F.Ne cis-Difluorodiazine 0.16 A CF. Carbon difluoride 0.46 B 
F,0 Oxygen difluoride 0.297 A Cr:,0 Carbonyl] fluoride 0.95 A 
P,05 Thionyl fluoride L465) 7 A CFI lodotrifluoromethane 0.92 C 
F202 Dioxygen difluoride 1.44 C CFsNO2 Trifluoronitromethane 1.44 C 
F2028 Sulfuryl fluoride Ix 12 B Cr, Carbon tetrafluoride 0 Ss 
F282 Sulfur monofluoride 1,033) GC CN4Os Tetranitromethane 0 Ss 
(S = SI isomer) co Carbon monoxide 0.112 A 
F282 Sulfur monofluoride (FSSF isomer)} 1.45 B COS Carbonyl sulfide O.7i2 A 
FSi Silicon difluoride 1.28 B COSe Carbonyl selenide 0.73 B 
F3HSi Trifluorosilane Lee ae CO, Carbon dioxide 0 SS) 
F3N Nitrogen trifluoride 0.235 1A. cs Carbon monosulfide LOS) cA: 
F3NS Nitridotrifluorosulfur Lot eB CSTe Thiocarbonyl telluride O17 A 
F;0P Phosphoryl fluoride WEY doe sh CS Carbon disulfide 0 iS} 
F3P Phosphorus trifluoride 1.08 <A CHBrs Tribromomethane 0.99 B 
F3PS8 Thiophosphoryl fluoride 0.64 B CHCIF2 Chlorodifluoromethane 1.42 B 
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Selected Values of Electric Dipole Moments for Molecules in the Gas Phase (Continued) 


Compounds containing carbon—Continued 







Formula 









C2H2ClO 
2Cly 
CoHoFN 
CoHoF > 
C2HoF 2 
C2H2Ns0 
C2H2N20 
C2H2N2S 
C2H2NoS 
C2H20 
CoH;Br 
CoH3Cl 
CoH3ClF2 



































































































Compound name 


Dichlorofluoromethane 
Trichloromethane (chloroform) 
Formy! fluoride 
Trifluoromethane 
Hydrogen cyanide 
Methylidyne phosphide 
(methinophosphide) 
Dibromomethane 
Chlorofluoromethane 
Chloronitromethane 
Dichloromethane 
Difluoromethane 
Cyanogen amide (cyanamide) 
Diazomethane 
Diazirine 
Methanal (formaldehyde) 
Methanoie acid (formic acid) 
Methy!] difluoroborane 
Carbonyl borane 
Bromomethane 
Chloromethane 
Fluoromethane 
Iodomethane 
Hydroxyliminomethane 
(formaldoxime) 
Formyl amide (formamide) 
Methyl! sulfinylamine 
Nitromethane 
Methyl nitrate 
Methyl azide 
Methane 
Methyl] difluorosilane 
Methanol 


Methanethiol (methyl mercaptan) 


Methyl monofluorosilane 
Methyl amine 
Methyl phosphine 
Methyl germane 
Methoxysilane 
Methyl silane 
Methyl stannane 
Chloropentafluorethane 
Hexafluorethane 
Dicyanogen (cyanogen) 
Dicyano sulfide 
Chloroacetylene 
Pentachloroethane 
Fluoroacetylene 
Trifluoroethylene 
Pentafluoroethane 
Acetylene 
1, 1-Dichloroethylene 
cis-1, 2-Dichloroethylene 
Chloroacetyl chloride 
1,1,2,2-Tetrachloroethane 
Fluorocyanomethane 
1,1-Difluoroethylene 
cis-1,2-Difluoroethylene 
1,2,5-Oxadiazole 
1,3,4-Oxadiazole 
1,2,5-Thiadiazole 
1.3.4-Thiadiazole 
Methylene carbonyl (ketene) 
Bromoethylene 
Chloroethylene 
1-Chloro-1,1-difluoroethane 
Acetyl chloride 
1,1,1-Trichloroethane 
Fluoroethylene 
Acetyl fluoride 
1,1,1-Trifluoroethane 
1,1,2-Trifluoroethane 
Cyanomethane (acetonitrile) 
Isocyanomethane 
Ethylene 
1-Chloro-2-fluoroethane, 
gauche conformation 
1-Chloro-1-nitroethane 
1,1-Dichloroethane 
1,1-Difluoroethane 
Germy] acetylene 
Oxirane (ethylene oxide) 
Ethanal (acetaldehyde) 
Ethanoic acid (acetic acid) 
Methyl methanoate (methly 
formate) 
Thiirane (ethylene sulfide) 
Silyl acetylene 
Bromoethane 
Bromomethoxymethane 
Chloroethane 
2-Chloroethanol 
Fluoroethane 
Iodoethane 
Iminoethane (ethyleneimine) 
Methyliminomethane 
(CH3N = CHe) 






Selected 


moment 
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Compounds containing carbon—Continued 








Formula 








CoHsNO 
CoHsNO 


CoHsNO2 
CoHsNO2 
CoHe 
CoHsBF 
CoH6O 
CoH6O 
CoHs08S 
CoH 602 
CoH¢028 


CoH6S 
CoH6s 
CoH6si 
C2H7Bs 
C2H7;N 
CoH7N 
C2H;P 
C2H7P 
CoHsN2 
CoHsSi 
CoH s8i 


C302 


C3HF3 
C3HN 


C3He 
C3HeClNO2 
C3H6Cle 
C3He6Cle 
CsH6Cle 
C3sH6O 
C3H6O 
C3H6O 
C3HeO 
C3H¢60 


C3H6O2 
C3H6O2 
C3H6O2 
C3603 
C3HeS 

C3H6S 

C3H7Br 
C3H7Br 
C3H7Cl 
C3H7Cl 
C3H7F 


C3H7F 
C3H71 
C3H;NO 
C3H;NO 


C3H;NO2 
CsH7NO2 
CsH3 
C3H30 
C3HsO 
C3H30 


C:H9As 
C3HoN 
C3H oN 
C3HoP 
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Compound name 


Acetyl amine (acetamide) 

Methylaminomethanal 
(N-methylformamide) 

Nitritoethane (ethyl nitrite) 

Nitroethane 

Ethane 

Dimethyl fluoroborane 

Wthanol 

Dimethyl ether 

Dimethylsulfoxide 


1,2-Ethanediol (ethylene glycol) 


Dimethyl sulfoxylate 
(dimethyl sulfone) 

Ethanethiol 

Dimethyl sulfide 

Silyl ethylene 

2,4-Dicarbaheptaborane 

Aminoethane (ethyl amine) 

Dimethyl amine 

Ethyl phosphine 

Dimethyl phosphine 

1,2-Diaminoethane 

Dimethyl silane 

Ethyl silane 

Dicarbonyl carbon (carbon 
suboxide) 

3,3,3-Trifluoropropyne 

Cyanoacetylene 

Dicyanomethane 

Propynal 

Vinylene carbonate 

3-Bromopropyne 

3-Chloropropyne 

3,3,3-Trifluoropropene 

Cyanoethylene 

Acetyl cyanide 

Thiazole 

Cyclopropene 

Propyne 

Propadiene (allene) 

1,1-Dichlorocyclopropane 

Ethylidene carbonyl 
(methyl ketene) 

Propenal, trans conformation 
(acrolein) 

2-Oxo6xetane (8-propiolactone) 

Vinyl formate 

2-Chloropropene 

cis-1-Chloropropene 

trans-1-Chloropropene 

3-Chloropropene 

cis-1-Fluoropropene 

2-Fluoropropene 


3-Fluoropropene, cis conformation 


3-Fluoropropene, gauche 
conformation. 
Cyanoethane (propionitrile) 
Cyclopropane 
Propene 
1-Chloro-1-nitropropane 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
Oxetane (trimethylene oxide) 


Methyl oxirane (propylene oxide) 


Propanone (acetone) 

2-Propen-1-ol (allyl alcohol) 

Propanal, cis conformation 
(propionaldehyde) 

Propanoic acid 

Methyl acetate 

Ethyl formate 

1,3,5-Trioxane 

Thietane (trimethylene sulfide) 


Methyl thiirane (propylene sulfide) 


1-Bromopropane 
2-Bromopropane 
1-Chloropropane 
2-Chloropropane 
1-Fluoropropane, gauche 
conformation 


1-Fluoropropane, trans conformation 


1-lodopropane 

N,N-Dimethylformamide 

Acetyl methylamine 
(N-Methylacetamide) 

1-Nitropropane 

2-Nitropropane 

Propane 

1-Propanol 

2-Propanol 

Methoxyethane; (methyl ethyl 
ether) 

Trimethy] arsine 

Trimethyl amine 


1-Aminopropane (n-propylamine) 


Trimethyl phosphine 
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Selected Values of Electric Dipole Moments for Molecules in the Gas Phase (Continued) 
Compounds containing carbon—Continued 
Selected 


moment 
(debyes) 


Compounds containing carbon—Continued 

















Selected 
moment Formula 
(debyes) 











Formula Compound name Compound name 
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Trimethyl] silane Phenol 






















































































EF Perfluorocyclobutane 0 i.) CeH7N Aminobenzene (aniline) 1253" ae 
CsH2Ne trans-1,2-Dicyanoethylene 0 Ss CoH 1,3-Cyclohexadiene 0.44 B 
CaHaCle 1,4-Dichloro-2-butyne 2-10 Bi CcHi0 1-Hexyne 0.83 Ci 
CsHaF2 1,1-Difluoro-1,3-butadiene 1529, ) -A CeHio 3, 3-Dimethyl-1-butyne 0.66 A 

(trans conformation) C6H Cle cis-le,2a-Dichlorocyclohexane 3.11 “uc 
C4sH1O Furan 0.66 A 6H 12Ne Diisopropylidene hydrazine 1253) | BL 
C4H4O2 Diketene 3,08. B (dimethyl ketazine) 
CsHuS Thiophene (asm MG) C6H1202 Pentyl formate (n-amyl formate) 190 er 
C4HsCl 4-Chloro-1,2-butadiene 2.02 Ci CseH 1203 2,4,6-Trimethyl-1,3,5-trioxane 1 Ass ce 
C4HsCl 1-Chloro-2-butyne 2.10 (paraldehyde) 
CaHsF 2-Fluoro-1,3-butadiene (trans 1.42 A CeH uO Dipropyl] ether 121 9iGx 
conformation) C6H 1402 1,1-Diethoxyethane i 
CaHsN Pyrrole 1.84 C CoHisN Triethyl amine 0.66 Ci 
CsHsN cis-1-Cyanopropene 4.08 B C7HuClFs o-Chloro(trifluoromethyl) benzene 3.46.8 
CiHsN trans-1-Cyanopropene cay 1183 C7HiClF: p-Chloro(trifluoromethyl) benzene 1,58: GC 
C4aHsN 2-Cyanopropene | Cie | a(C! CrH5Fs (Trifluoromethyl) benzene 2.86 B 
(methacrylonitrile) GrHsN Cyanobenzene (benzonitrile) 4.18 B 
C4He Cyclobutene 0.182) A C7H;Cl o-Chlorotoluene 1.56; 
CuHe 1-Butyne 0.80 C C7H7Cl p-Chlorotoluene 2.21 B 
C4He 1,2-Butadiene 0.403 A C7H7F o-F luorotoluene 1237 LG 
CiHe 1,3-Butadiene 0 s C7H7F m-F luorotoluene 1.86 7 
CiH6O Cyclobutanone 2.99 B C7H7F p-Fluorotoluene 2.00 C 
C4Hs.O trans-2-Butenal (crotonaldehyde) 8207 met C7H7NO;: o-Nitro(methoxy) benzene 4.83 Bi 
CuH6O 2-Methylpropenal (methacrolein) 2.68 Gi C7H7NOsz m-Nitro(methoxy) benzene 4.55 Bi 
CiH6O 3-Butene-2-one 3.16 C7H7NOs3 p-Nitro(methoxy) benzene 5-265 6 
C.H;Cl 1-Chloro-2-methylpropene 1,95 Bi C7Hs 1,3,5-Cycloheptatriene 0-254nG 
C4H7Cls 1,1,2-Trichloro-2-methylpropane 1.86: «Ci C7Hs Toluene 0.36 Cc 
CsHiF Fluorocyclobutane 1.94 A C7HsO Phenylmethanol (benzyl alcohol) eal 
CsH7N 1-Cyanopropane 4.07 Bi C7Hs0 Methoxybenzene (anisole) 1°38. 1¢ 
Css 1-Butene 0.34 Ci C;H»NO o-Amino(methoxy) benzene 1.61 Ci 
Cis trans-2-Butene 0 S C7Hu02 Pentyl acetate (n-amyl acetate) By Gy “Me 
CsH8 2-Methylpropene 0.50 A C7HisBr 1-Bromoheptane 2516 ¥ {Ci 
CsaHsCly 1,4-Dichlorobutane 2.22 Ci CsH4N2 p-Dicyanobenzene 18) Ss 
CaHs Tetrahydrofuran | 1.63 C CsHsO Acetylbenzene (acetophenone) 3 oe: 
C4Hs0 cis-2,3-Dimethyloxirane 2.03 A CsH302 2,5-Dimethyl-1,- 0 Ss 
CsH30 Butanal 2.72 Br 4-cyclohexadienedione 
CsH 302 1,4-Dioxane 0 . CsH10 Ethylbenzene 0.59 GC 
CsaHsO2 Ethyl acetate Lvs Cy CsHi0 o-Xylene 0.62 Ee 
CsH Br 1-Bromobutane 2.08 Ci CsHio p-Xylene 0 S 
CsHoBr 2-Bromobutane 2.23 Ci CsH 1202 Tetramethylcyclobutane-1,3-dione | 0 s 
CsHsCl 1-Chlorobutane 2.05 Bi CsHisO Dibutyl ether 117 eG 
CiH Cl 2-Chlorobutane 2.04 Ci CoH7N Quinoline Oe: ae © 
C4H9Cl 1-Chloro-2-methylpropane 2.00 Ci CoH7N Isoquinoline 2.73 eH 
CsHoCl 2-Chloro-2-methylpropane 2513) 5 CoH 02 Ethyl phenylformate 200m Cs 
CsHoF 2-Fluoro-2-methylpropane 1.96 A (ethyl benzoate) 
CuHol 1-Iodobutane . 2:12 Gi CyHs Azulene 0.80 B 
CsHyNO Propanoyl methylamine 3.61 Bi CioHuBeOs| Bis(2,4-pentanedionato) beryllium | 0 Ss 
(N-methylpropionamide) ' CwHoBrO p-Bromophenoxybenzene 1.98 C 
CsHyNO Acetyl dimethylamine | 3.81 Bi CyH NO; | p-Nitrophenoxybenzene 4.54 B 
(N,N-dimethylacetamide) J CwHio Phenylbenzene (diphenyl) 0 s 
CsHsNO2 2-Nitrito-2-methylpropane othe St CisHuBrO | p-Bromophenoxy-p-toluene 2.455 G 
(t-butyl nitrite) : CuHuO Bis(p-tolyl) ether 1.54; GC 
CsHNO2 1-Nitrobutane 3.59 Bi CisH2iAlO¢ | Tris(2,4-pentanedionato) 0 s 
CsHyNO2 2-Nitro-2-methylpropane ara. V1By aluminum 
C1H 10 Butane <0.05 Ci CisHaiCrOs] Tris(2,4-pentanedionato) 0 s 
C410 2-Methylpropane 0.132 A chromium (III) 
C4H wO 1-Butanol : 1.66 Bi CisHeiFeOs| Tris(2,4-pentanedionato) iron (III)| 0 s 
C4HwO 2-Methylpropan-1-ol (isobutanol) 1.64 C C2H2sOsTh] Tetrakis(2,4-pentanedionato) 0 s 
C4H 100 Diethyl ether Les» © Bi thorium 
C4sHwS Diethyl] sulfide 154 Cr 
C4aHiiN Diethyl amine 0.92 Ci 
CsHsN Pyridine 2.19 B 
CsHsN 1-Cyano-1,3-butadiene 3.90 Ci 
CsHe 1,3-Cyclopentadiene 0.419 A 
CsHs8 Cyclopentene 0.20 B 
CsHs8 1-Pentyne 0.81 Ci 
CsHs 2-Methyl-1,3-butadiene (trans 0.25 A 
conformation) 
CsHs02 Acetylacetone Ci 
CsHoN 1-Cyanobutane 4.12 Bi 
CsHoN 2-Cyano-2-methylpropane 3.95 <A 
Cs5H 03 Diethyl carbonate LSLO iGe 
CsHi1Br 1-Bromopentane 2.20 C1 
CsHi1Cl 1-Chloropentane 2.16.5 Gy 
CsHi2 2-Methylbutane Onis ae 
CsHi2 2,2-Dimethylpropane 0 i) 
CoH2ChO2 | 2,5-Dichloro-1,4-cyclo- 0 Ss 
hexadienedione 
CeHiClNO2z} o-Chloronitrobenzene 4.64 B 
CeHiClNO2} m-Chloronitrobenzene 8:18 B 
CoHiaClNO2| p-Chloronitrobenzene 2.885 B 
CeHiCh o-Dichlorobenzene 2:50 <b 
CeHiCle m-Dichlorobenzene Lev2s +c 
CeHuCle p-Dichlorobenzene 0 Ss 
CoHaF NO: | p-Fluoronitrobenzene 2.80: 8B 
CoHaks m-Difluorobenzene cS ae ee 
CoHaN20. p-Dinitrobenzene 0 8 
CeH4O2 1,4-Cyclohexadienedione 0 Ss 
(p-benzoquinone) 
CeoHsBr Bromobenzene eek te} 
CoHsCl Chlorobenzene LCOmmcs 
CoHsClO p-Chlorophenol PFA sal 
CoHs5F Fluorobenzene 1.60 C 
CeHsl Iodobenzene Le7Om 40) 
CoeHsNO2 Nitrobenzene 4.22 B 
ole Benzene 0 iS} 
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DIPOLE MOMENTS 


The method of measurement of the dipole moments is indicated in the following two tables by the symbols: 









































B_ benzene solution 
C earbon tetrachloride solution 
D_ 1,4-dioxane solution 
H_ n-heptane solution 
St measurement of Stark effect in microwave spectrum of gas 
Dipole Moments for Some Inorganic Compounds Dipole Moments for Some Organo-metallic Compounds 
Compound sa ae Method Compound ay hirenee Method 
AIBrs 5.14 B Beryllium diethyl 1.0 H 
Alls 2.48 B Cadmium diethyl 0.3 i 
CsCl 10.42 St Mercury diethyl 0.0 H 
CsF 7.875 St Magnesium diethyl 4.8 D 
HF }.92 + 0.02 Re Zine diethyl 0.0 H 
HCl 1.084 + 0.003-0.007 a Beryllium diphenyl 16 B 
NBr 0.78 Ree Cadmium diphenyl 0.6 B 
HDSe 0.62 St Mercury diphenyl 0.2 B 
AI 0.38 i Magnesium diphenyl 4.9 D 
DCl 1.084 + 0.003-0.007 4 Zine diphenyl 0.8 B 
HNO; 2.16 St Chromium (0), diphenyl 0 B 
HgBr2 0.95 B Chromium, ditolyl 0 B 
HgCly 1.23 B Cobalt, mononitrosyl tricarbonyl 0.72 B 
H20 1.87 ue Cyclopentadienyl, chromium dicarbonyl 
H202 2.13 + 0.05 er, mono nitrosyl 3.23 B 
H2S 1.10 wn Cyclopentadienyl, manganese tri- 
SO2 1.60 ns carbonyl 3.30 B 
SO; 0.00 ae Cyclopentadienyl, cobalt ducarbonyl Pdeey B 
SO2F2 1.110 St Cyclopentadienyl, vanadium tetra- 
NH; 13 Re carbonyl BEL B 
NoHa 1.84 re Penta cyclopentadienyl, dicobalt 0 B 
NO 0.16 ie Dicyclopentadienyl, iron (II) 0 B 
NO: 0.29 nae Dicyclopentadieny], lead (II) 1.63 B 
N2O4 0.37 mi Dicyclopentadienyl, tin (II) 1.02 B 
NOCI 1.83 hie Ethyl lithium 0.87 B 
NOBr 1.87 re Iron, dinitrosyl dicarbonyl 0.95 B 
PCl; 0.90-1.16 wn Tron, tetracarbonyl-diiodide 3.68 B 
PCls 0.0 ba Iron, tetracarbonyl mono-(methyl 
co 0.10 ise isonitrile) 507. B 
CO: 0.0 ee Tron, pentacarbonyl 0.63 B 
SiDoF2 1.53 St Tron, bis(p-chlorophenyl cyclo- 
SiHe2F2 1.54 St pentadienyl S212 B 
SnCl. 0.95 B Ruthenium (II), di-indenyl 0 B 
SnI4 0 B 
TiCls 0 Cc 
Dipole Moments 
Dipole Moments of Amino Acid Esters Dipole Moments of Somé Hormones and Related 
z- 108 Compounds in Dioxan 
Substance e. 8. u. Cholestane-3(8) : 7(a)-diol 













Th Cholestane-3(8) : 7(8)-diol 
“09 Cholestane 
13 A*-Cholestane-3(8)ol-7 one 


Glycine ethyl ester 2 
2 
Z 13 Androsterone 
2 
2 
2 
2 


a-Alanine ethyl ester 
a-Aminobutyric acid ethyl ester 
a-Aminovaleric acid ethyl ester 


Valine ethyl ester ji §-Androsterone 


+ 4G ; : 5-Androstene-3(8) : 17(a)-diol 
Scere On keel 12 AeAndrostene-9(8) :17(8)-diol 
B-Aminobutyric acid ethyl ester sia tN ae ol-17 one 

Accurate to +0.01.10-%e. 8. u. A SO RatGRtOEOn 
J. Wyman, Chem. Rev., 1936, 19, 213. KeNudrostenes 7 dione 


Dipole Moments of Amides Isophorone 


WWUORNNNNWWNHNtd 
[o2) 
ve) 






Urea 4. Ethylenic >C—=C < in a six membered ring and conjugated 
Thiourea 4.89 with >C=—0 increases the dipole moment approximately by 
Symm.-dimethylurea 4.8 1 Debye. Non-conjugated >C—C < in sterols decreases the 
Tetraethylurea 3.3 dipole moment by approximately 0.49. Biological activity is 
Propylurea 4.1 not correlated with dipole moment. W. D. Kumler and G. M. 
Acetamide 3.6 Fohlen, J. Am. Chem. Soc., 1945, 67, 437. 

Sulfamide 3.9 

Benzamide 3.6 

Valeramide 3.7 

Caproamide 3.9 


For comprehensive list of dipole moments see Trans. Faraday 
Soc., 1934, 30, General Discussion. 
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ELECTRON AFFINITIES 
H. O. Pritchard * 


The tabulated values are given in k cal/gm ion and may be converted into e.v. using the conversion 1 e.v. = 23.06 kcal. 
All values are experimental determinations, unless marked with a f, and refer to the gas phase at 0°K. For more extensive tables 
see L. M. Branscomb, in ‘‘Atomic and Molecular Processes’’ Ed. D. R. Bates, Academic Press, New York, (1962); H. O. 
Pritchard, Chemical Reviews, 52, 529 (1953); F. M. Page, Technical Report DA-91-591-EUC-6-3206 (1965). The compiler is 
indebted to Drs. L. M. Branscomb and F. M. Page for communicating unpublished data. 



































Atoms Molecules Radicals 
Ion formed E.A. Ion formed E.A. Ion formed E.A. Ion formed E.A. 

H- (1s?) ig Pase NO- 21 OH- 42.2 CeHs— 51 
H~- (2s?) from 2s 10.0t NO2- 92 SH- 53 CeHsCH2- 21 
H- (2s2p) from 2s 10.6t O2- 10.1 NH2- 28 CCl3— 33 
Ca 28.8 O3- 45t CN- 59 CH:0— 10 
On 33.8 BF;- 73 NF2- 75 C2H;s0- 14 
F- 79.5 CChie 50 SCN- 50 n-C3H70- 18 
s- 48 CClsH- 40 CH3— 26 CH;:S— 32 
Clk 83.3 TCNE*- 75 C2Hs- 22 C2H;S- 32 
Brn 77.5 TCNBT- 60 n-C3H7— 16 CeH;sNH- 33 
| Re 70.6 SF6- 35 n=-C4H9- 15 SFs~ 84 

* TCNE = Tetracyanoethylene. 

+ TCNB = Tetracyanobenzene. 
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IONIZATION POTENTIALS 
e OF THE ELEMENTS 


_ Different methods have been employed to measure ionization potentials. 
tions of the methods used for data listed in the following table are: 
S; Vacuum ultraviolet spectroscopy 
SI; Surface ionization, mass spectrometric 
EI; Electron impact with mass analysis 


IONIZATION POTENTIALS 


ComProunps 


Abbrevia- tit Amey Fi eas ag P 
The first ionization potential of the molecules indicated is given in volts. 


Ionization 
potential I 
volts 


Tonization 


Compound potential I 


Compound 


Ionization potential in volts 











At. ——>——— > —_—_ ——_—— oor 7 —O—t—“—‘iaZTSé!—C—~C~C—C—O—O—O—OCOCOOOCO~O~™OO WY Bae eee 17.8 (calc.) 
1ST eee RTM PERERA LER TRA Ch (2 Och ea in| [ets PMR ar RRR rat mam once 
Tee Pam Pe Pot To Fr ne on if 
ee 755 27. 62 a aitehcant atu one tOre all diese a men EL COIN 3, ane cloraiaae 14.8 
6.9 Bo ee eae lechanc) eed Peetmey Oeamrae CH.0, formaldehyde... ts 13.8 
be nee all (a a anenal (eater 9 Let reat [Lata CH3Br, methyl bromide 0 Bree oh artnet: o 17.7 (calc.) 
241.38 |284.53 CH:;Cl, methyl chloride Ride cali, Wareorns are 4 12.8 
CHsl, methyl hae ge NG me 8 STG ero ict cto a 12.56 
CH, ‘methane. . Oo Sal CEOs one Geet Se 10.42 
NING Ce eAGL RiSiotienn cc eet en | Os ats ome tee. pane ceo 9.7 
COOK hewwdan seme s cA © RE BGR varaeck ete ose rreye LLG: feat} 
COR rsa shige nen WA eV ICU cg tease vis uants 11.9 (calc. 
COS sone cove ss eee Se ie Mell Nain cee ts cierto te 15.51 
Clo en, Aen eno tro) a a NES Bae. Rese on 11.2 
1 CoH», acetylene. . Be NOs eitee, oie a 9.5 
1 C2H,, ethylene..... PO) el UNG? Bree hee ons 11.0 
C2He, ethane....... pie) INC Oi tae cretetne recat 12.9 
CoHe, benzene sid TBoe WO Bee chem open stepss 12.5 
CrHs, toluene. . ee peilispendmxcmieric riot o oe 10.7 
2d (bo: | Rail Rat By. eek eye ee 13.1 


a 
SDAP AANA ANWAWWMNW ABH MIO NWO OO OID 


*These steps by S method. 


"77. 394]113 873] 138.08 1739. 114]871.12 
61.354] 65 .007]220. 4141 263.31 [309.26 
68.8 


88.029] 280.99 [328.8 


**These steps by EI method. 
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E-71 























ad 69 o's GPG 2980 = O1L @/L 48% UN 9% 
qV 89 800°0 e-O1XEL'S — g_O1X6% a 0£0°0 é moo 6UY GS 
qv 219 SLO'S FG 2—O1Xee"F - 106° 9 «0G =U 9% 
N 99 ¥982%'0- —- $820 p—01X£0°6 Go'6 s90K'z =U /k fo We 
O $9 ~OrTxXr— N +9 6E1'S ogg 2880 92°66 Brit = e@/L 1g Ae & 
N 8 £1PES 8o°¢ zOTXGG"S $20 OSF2'F 9 0S A £% 
. qe oF Gy 60 — a) aa a 
N 29 S201 I— SIT e-OIX9L"E 19¢°¢ G00r's G/L (a 4 Pe 
N 29 O1L8Z°0- = §G9'0_—s ¢_01 X60°% 82 0007's @/GiaLHsCSnsss 
qV 19 zOIXS"T qv 19 ¢60°0 Z01'0 9O1X0F'% — LOGO! (G/L = «fhe We ee 
N qv 99 66'0- qv 9s £6°9 eL'¢ 92F'0 es 2 OTT S/L lh 9 1% 
&) qv 09 CVO qv 09 £0°8 69'S z-01X99"9 = LL’S i OP 9g 1% 
‘Ss qv 6g 6B'0- N 8o @6rL"> org 1080 OOT eFe0r Z/L SF RG, 1% 
qv 2s L¢0 qv 2s 96°E 299 Z—O1X43'6 _ £0°¢ 9 “ry 99 «1% 
q qVy 2g F1'0 qy 2s 9¢°% e8'T Z—01XE9'6 == 9L°6 j ahh og 1% 
qv 99 970- qv 9g 19°F o6'F $22'0 = voor G/L wth §=699G SB 
=) N ge este rl s-O1X0F'9 = GFT" 9F98's G/L, op Be 02 
oS N #9 $369"I— IZ'T g-OIXPT'T ~- T89h' = G/L al® Be 08 
<a qv és £910 g_OTXEL°S ~—-«_OTXR9"E -- 8280/8 BF M6 
a= qy 2 OFV'I- ~—s- 9T8"0 e_O01X06'8 -- oe'h z 47 MW. 6t 
ay N 8? 6SF16'0 8c1'0 s—OTXOF'S 88°9 i $060°1 6/é Ip Me 6 
fea qW Ig 966° T— oct eOTX13"S —OTX8 TT OLS ¥ OF M 61 
: og Wo N © ooo eec0 pormoe OTe see 2/8 of He 61 
qV oF PLET Te T g_OTXZ8"8 ee 16F'E £ Sf M 61 
es j QO 0 OT 169°0 e_01X09'8 —_ 80S = 3/8 ye Ivy so8t 
QV ct czoOrxie9- N SF ££89°0 80F'0 g—OIXTLS LE PS GLEE a/e Le Ie 241 
© W  coOIXtZI- N & 8E8S°T 6160 ZOIXTZ'T _ 1£68°F Zz 298 IDe LI 
g qv GF <cOlx6sz- N 8 16028"0 06F'0 sOTX0L" e9°SL LILVA = G/8 98° 4IOe Lt 
oe W OF zOTXS'F W IY 00°T 26¢°0 g_OTX0G"8 aS 80° &/8 af& 8 91 
W OF zOTXF'9- N 8 18790 €8¢°0 gOIX9Z 92°0 PS9G"E 2/8 £& Se 9 
oO @ 6¢ £66 "0— 0Z10 s—O1X9F'S = £26°T i! «08 d SI 
— — N 8& SOsT I GOF0 z—0TXE9°9 00T seoLt G/T 1g de $I 
= — N ze LL¥S9°0— 6610 eOTXP8°L OL SLsF°8 G/T 63 Se FI 
n n 
< ££ ¢ gfe $2 $222 86 “EF £8 ERS A cconoy 
° Bes. ° Sots. oa + BS pe 
= a 2S ee Fees e og 
® Se TERS ® Pao 
= - 2, 19] JO 8 neg 
Zz. &% yuswoyy JaquINN Tenby o8 
< ajodnipen? rf QuaTOy, OJ APIAY 
Pa oIQoaT OOUSBI -ISUBG 9ATIE[OY ‘ 
N 
eS 
Zz “yons sv pepresai aq pynoys pue suonipuos umuydo 
& a4a|dw00 JepUN pauTMeE}Jap BJOJaIYy} eIe SEN]eA peye[No[eo ayy, “eoIMos asiou 4ueysu0d 
= B YIM PUB UOIRINIRS 4e [10d IBATIOII Sy} UL BBeI[OA poonpul [eapt oy} JUesede sarzIAy 
oS -ISUaS BSE], “(OUWI1} UOTEXB]aI VSIBASURIY BY} S[eNbe owl} UOXe[aI [eUIpNyIsuUo] oy) 3], 
= Ip, pus ‘amjzersdwie} yue}sUoD & ‘lejoNU JO JaquINU [eNbe ue sUINSse SUOISSeIdx9 BSoy J, 
= “(I+1)7 1882'0 = Aouenbeaiy yueysuOd 4B AYIAT}ISMAg 
a aI/(I+D) eMe_O1 X ZE9°L = Play JuRysuod ye AGLATzISUAg 
FL [SUOISSeIdx9 SULMOT[OJ 9Y} WWOIy payed 
= -[e9 918 ‘10}OId JY} 0} OAT}RIAI ‘SAT}IAT}ISUAS OY, “SSNVS ,OT JO Play [e407 & 10} poyefnoyeo 
eB sem Aouonbady YIN 2G} ‘snes /312 yz_O]T X COGO'g JO AN[VA UOJoUZeUM IvajONU B ZuUTUNSSy 
San]eA pe}eutjse JO paunsse = ( ) 
[eo P WAN 8784S pazloxa a[quysejou = WL 
< Aq pearasqo JUeWOW dTJOUSvUI = e oW~p /Yyo uoJouseU Iea;ONU 
& adozOSI DAIVOIPeI = y ay} JO S}IUN Ul JueWIOW dIjeUseUI = 7 
, Jaquinu d1u10}e = 7 +z/q jo sytun ul urds eveponu = | 
(a) (zU19 yz_QT) SUeq yuemela = [q 
=) jo stun ul juemoW sfodnipenb = % (JeqUINU SSBUL) FYSIOM OIWIOZe = Y 
Z 2918 9[qe} 84} UI pasn sjoquiAs 10430, 


eouvuosel ajodnipenb = I~ 
(sutdund [eoydo 10 ‘aouvuoser 
a[qnop ‘emmyonajs pueq ‘amjoniys 
euyiedAy) Adoosomoeds jeoy4do = QO 
u0T}eJUSTIO Janu = ON 


aouBUOSsal OIJOUSeUT Ive}ONU = NV 
qooye roneqssoyy = OW 
snosueyjaostu = oy, 
soueUosel d1j9UseUT 
weeq (OeuseUIeIp JO) JeMoejowu = qh 











qy 98 6610 N 98 9889"6 b0°E 906°0 Oot reolr @/G 12 We & 
N & 6¥98°0- = FTL'0 ~~ e_-0TXL9°% famine 709% «= @/G. GBs Be GT. 
qv ve 069°T 60'S ae -OTXST'T = 10a'é yp 6490) 6 ®8N OTT 
0 ns sV0-71'0 ON OATSCTQG ZeT  —-¢-O1xS2"6 OO zoel Z/E 8% Ne I 
qv If 9FLT L9°T — gO1X18°T -— 98h'F eo 406 ONT OEE 
qy 08 19882 ort 9IT'0 — 9st C/E «IZ BN TT 
qv 62 OF1990- G6E'0 + OIxX0S'% 1970 LIOR a C/E ice are ren OF 
qV 8% 988°I- ¢19'°0 80¢°0 _ 9°8c) ((2/T) 460 ~ ON” “OL 
N 22 £60°% OST = z_01x92"9 — LL6°L S40 Te 6 
— N sues 180 E80 OOT 1G0'F Z/T «Ot de 8 
N 9% 0¢LF b6'6 1¢h'0 = Ort @/G tl de 6 
W 9% c0IX9%- N ¥% 0668" 1— 89°T  OTXI6'% = z_OTXL"E oe 1¢/s Oo 8 
— qy &% 6120 L900 -OTX0L"I _ OT S/T gat ors 
= N (¢  86280°0- TOTO, e OIXHOT = 1E°0 wiey C/— St Ne L 
OW 2% ¢-OIXT'L N og -e0r'0 = 610 OIXION «= 6966. «S SLO" «dT SC#T Nw 
_— qyv 61 22£'0(-) SIO 2-O1X£9"T _ 16% 6G/T gE N: 2 
— N 8t  661202"0 1930 = O69 = SOIT PSOL'OL C/T BT Jalal 
qV OL . 01xgG"e N ut 0889'S 09'T S9r'0 Z¥'08 oog'er = @/g sd de ¢ 
qy 9T zOIXbL N 31 008°T CLT _01X66"T 8o°61 SL9°F g or de ¢ 
qV FL z01x2"¢ N - vLLIT- =» S0L'0 ss _-OT GET OO. 886s «C/E Ob de F 
qy I £99°T PSII = z_01 X69" — 0089 Cas Bie 
O Of  z01X€— N 8 0996" b6T £660 89°26 oreol = /E L 'Te & 
N 6 »01x6°9 N 8 26128'0 2680  —- e- 01 X09"8 orl e990°9 I 9 We. £ 
_ N 4 PLELG- = GOL'0 GPP s_-OTXE"L eevee «=Z/T 208 Oe 
= N ¢ 11816°% L0°T IT = 6cIr'sh C/T gf He ! 
qVF  OIXEL"G N & 28829870 6070 e-O1X¢9'6 zOIxXe'l  gaces9 3 z He ! 
= N @ 8906L°G 00°T 00'T £8666 6SL9°%F = G/T I He ! 
— qv I SIeI6I- —_ ¢89°0 22E0 — 19162. .Z/T—-o1 au oO 
BP Gh EP Seer Fer gsr Ee EFZ EF vo mz 
ns i ea) * oS S88 Qe La es roi =] 
ima 5 we fs poe = ioe s+ BE ag 
¢ ¢ 32 8 ¢ fege 88 g 8 obey * mini. 
a a, a i g BSss e+ a ge RS 
& Pd ere 2 oes 
9 =o & 
S; TafonN Jo ot Baez 
© JueuO0 yy Joquin yy [enby cs 
ajodnipeng) nf yUdTIO WW JO} APIA 
d1s}O9T oouse yy -ISUQ BAT} EAY 
Sesvs Ul UOI}dIOSsqe eACMOIOIO = J (poyjeu 19430 10 souRUOSaI aft} 


aoUBUOSEL B[qNOp IeaTNU-UOI} 
-0a[9 10 aoueUOSeI UIds UOIOaTa = q 


JO afqnop ‘amyoniys auygsedAq) 
aoUBUOSal dIJOUBBUI UIvaq dIMIO}e = Gy 


:sjoqurAs ZuLMOTIO} 
ay} Aq PezeoIpUl Ie S}USTIOM 9y4 SuIUTMIAaJep Ul peAC|dula spoyjem [ejJUsMIIedxe ayy, 
*peystiqnd asoy} uey} ssey oq AevuI sammy jo JaquUINU ay} ‘alOjelayy, “a[qe} Sty} UI pesn 
a8 SOMZY JUVIYIUSIS XIS A[UQ ~JUIWEIMSveUI ay} JO UOISI9eId ay} 0} PU S}UsTMeMseauI 
YUAN 0} UOYeUIpUl Ue YIM poeqzoaTas JAM a[qQe} SIG} IO} UesoYyo S}mMsai oy} ‘[eIaUeZ UT 


*a[qe} S uaIs 
-pury Ul papnpour oe So}e}s pazloxa Ul [ajoNU IO} S}Nser JUaMIOW pue uIds JO a aye[du09 
a10W Y “Joe oeUseWeIP oY} 10} pa}oaII09 a1e 9] qe} 10}}2] SI} Ul USAIS S}UaMIOW oNeU 
BVM OUT “(P96T) OD SUTYstqng PUeT|OH-YWON :si0zipa “UyeqzeIg “Y pue ‘seme “7 
‘UOSSHvY “| ‘SUOe[aOD IeNsUY paqin}ieg ‘ueIZpury *] Aq payiduio0d useq sey sazeys 
po}loxe PUB pUNOIZ IvajONU jo saNn[VA JUaMIOM OYeUZeMIOI}.e;a pue uIds (Eg6,) UMOTY 
oY} Bururejuo0 qe} YW “(SG6I) S8¢ ‘OE ‘SAYq “POW “APY ‘sadozosy jo afqey, ‘B10qeag 
‘LQ pus ‘JepueloHy "Wf ‘Jesutmeayg “q pue ‘(ce6T) I] Juewelddng pue (g¢sT) J yueuT 
-a[ddng ‘69FI—I NYO Hodey uorsstmmoy AsIeug dIMIO}W “Q*y ‘BV JUSUIO; IeapN Ny 
JO QR], V ‘TYVM “| “H Wor poureyqgo aiam saouelejol JaTIeY LOG] ‘PUNE 01 CCE 
‘Arenuep Wolf poled oy} Bump peystqnd s}jnsei Woy pezoojas alam SenyeA JUdUIOUI 
gjodnipenb pue ojouseu oy], “pezyEynqe} oie sanyVa JUsMIOU deUseUT pue uIds payYsty 
-qnd yj0q YytM sedojzOst asoy} ATUG “SeI}LAT}ISUAS BATPVIAI 9Y} IO} puw Aouonbely (YIN) 
POUVUOSET OJOUBVU IVIpONU dy} IO} Sanwa poze[No[eo oy} pue ‘s}ueMOU ajodnspenb 
pue ‘sjusmoW oyeuseUT ‘suIds JeajoNU ay} IO} saNTBA poysl[qnd oy} sure}Uoo afqe} STG, 


uosiepuy “VY U0}sa\\ PUL doT YJouUAy 
SHIONANOAYA AONVNOSAY OLLANOVA GNV ‘SLNAWOW “‘SNIdS YVATOAN 


E-72 


NUCLEAR SPINS, MOMENTS, AND MAGNETIC RESONANCE FREQUENCIES (Continued) 




















a 8st 46°0 POT gO1XL9°S _— Te) G/L  ylYL e789 
ON 981 011 16S°0 —¢_01X0"g = 19 2/S 4681 9D 989 
ON LST 69°0 LOT y01X0F'S = 96°0 Z/TT “Wer 2 89 
ON 981 60 = L850 OT X0R"9 = 9% Z/E ylEl 2 8g 
qV Sst iva N 201 ST9L°% L6% 201 XZ6°S T16°66 FFI0'9 G/L, 6fl BT, 19 
N ¥91 Re N ¥er  FRS9"e 82'S -_0TX61'6 6 80'0 THOS of  8€1 PT, 19 
O st Z0 N a 201860 «GG = OIX98"9 «= ZETT ~=—STELE «G/KG 98 
O st © ev0 N TET 6ee8'0 LF OTNOB = GY MERTHCG/E ET RGSS 
QV SFI 6IZ8" 0S O1XZE"9 = 6919 Z/L BT SQ 
qv S¥I FILS 16% z-O0TXZ9°¢ _ 9606'S G/L Stl SO g¢ 
q¥ 0st —-¥960°T 98% s_OIXZF'T = LOT 898 «YET «SQ se 
O 6 FO dy Sh Sl6% ogg <_OTXRZ"9 = 9999 of gFET SQ 
qy 2! . orxe- N 8  earoerz CZ _OIXPL' OO 69n8s'S Z/L EET Se 9S 
OFT 
qy HI 28'S 6ST z01X8z"9 — 98 fF -v8l 8D 99 
qv StI LIg"€ 6% 98T°0 — SLiOt ES/G= - GTS "SH Se: 
qy FI FT $990 OTX0G"F = HOls whe) aa08hs 08) ge 
= qv WTI LyT 92¢°0 910 = ¥2S C/T =462T =SO gg 
=: qV FFI eF'l sI¢'0 FET 0 = SIZ C/T lt SQ 99 
O I ZO N Zr 269890 O1F0 eOlX9L'% IIS ere Z/E Ikl OX. ¥8 
a N GI L¥GLL°0— L120 zOTXGT% PP'9G HUET G/T 621 OX%~, #9 
qy i IF0- GV TH sexe 76% -OIXLL'S = moe) ig / Tel Way | Seg 
OF] SFO- N 6& e097 08% = z_01X96"F 6990'S Z/L yg 6Z1 Sse 8S 
O 8 690- N 6& 2£62°72 8% z_OIXFE'S OO sigs Z/q der “J. “es 
W 88 99°0- W 8&r & IGZ 9IT‘0 in 06 C/S = ,S2T I & 
oo N 28 ¥e880- —9T80~— _OIXST' §~=— 669 SFL C/T SBE Oe 29 
= N 2€ 61€L0- 29S OTX8T «= 8°0 OLIN G/T MRECL BOTig wee 
qv 281 1G°0 — z-O1XL9°6  +_01X¥0°6 — aap ais ores “in 
O ¥eI LO- =0ON Gh OFERg"2 CLG |e OIXLS'F GLH OC#LTS'S:«=G/LSCZT.—SCSesCTS 
on Sr O8T- SET) ck oles WL 8S Sees |e 
O Fé ¢'0- N_ &1 STHEE 615% 09T'0 GOlg 681'0T 3/¢ Tel Se Ig 
= N Set 60roI- E480 = L_OTXST'S §=—G"8 698°SI Z/T BIT UG, 0g 
= N G2I 067660- 9cg0 zOIXer 19° sor'st Z/T LIT «US, 08 
= N Got ozereo- 2Ze0 ~= e_0TXOS"E §=— GE" eee G/T SIT UG, O8 
q¥ 621 Ad 0E°9 9cT0 4 :) ¢ “Oll yUy 67 
qV 2er 1eF €0°9 Lev 0 = aro ¢ -91T «Ul 6F 
= qV Tel  28¥e"0-  z_OTXEL"S _01X¥9°9 — cue 2/T Ysit uy 6F 
qv 26 OTT N_ 0&1 6L0¢°¢ EOL L¥E 0 6L°S6 Toee6 §=6/6 = gSTT «UF 
qV 621 LY €L1'9 1610 = aL Q “SAT Say 56y: 
= GV 821 S01Z0-  e_OTXFS"L p_01X82"F = cece «= ¢/T «(eT «Ul 6 
qv 16 FIT N oF 0964'S COL ShE0 86°F 66086 = 3/6 €1l Uf, 6F 
O WZ 190- O 2 WI- OT eOTXIST = LyT G/IT “SIL pO 8 
cs QO l@t 6999°0- ZEB z_OTX#T = 2986 «= 2/T SIT PQS 
O 6% 620 © 68% 601- 691 s_01xer"z = I9t Z/Il “It PQ 8P 
— N St goreo- —aea'0 Se OIKGO'T «OUST SHH C/T EIT: OPOe 
~ N Qo weoso- TSO 0x6 GLUT 820% Z/I Il POe 8 
O ¥1I 8'0 O FI e628'0- —«869'0 Se OI XHF'Z — 625°. G/Gg80T PQ 
0 &I 80 QO &%I z919'0- STS s0TX00T — 681 3/G 401 PO 8 
= q¥ zr 8910-0199" p_OTXI8°1 a 1% G/T gE BYP 
q¥ zi $4800 z_OTX06°E +, 01X00°6 — 11000 sg: BWP 
— qy I@l ShV0— — z_OTX61°S ~—-¢_O1X0F'T _ 2% S/T slit SY bb 
qv ocr 289" 66S — <_01X18"9 — wor 6g YT BY be 
= N jp 266c1'0- O19" yO1XIOT = ST'BH 20861 Z/T OT BY, oF 
qy 611 aid 10% ° = ST — Oe — 480 2y oF 
= N jp TW0IT'O-  .01XG0"F s01KGO'9 = BBG BELT G/T LOT By 
BP Ga EP eEer Fes 88 GF GFZ G VY mz 
es £ 88 fF © Ses C2 Pon Bg gS5 5 
6 ¢ #86 6 ¢ Sec8 8&8 & ag a i 9doyos] 
= as eS =A =a) m by 
oS VBee NF sa Scie & sie o g gee 
So Ta[oNN Jo ot Aes 
& JuswMopy Joaquin yy yenboy c8 
ejodnipen?y nf yusMO WW 10} APIAYY 
O11 oneusey -Isuag oANelay 











LIT TOO Z—-01XZ9"°E 




















_ qv o_O1XELF — ST «6C/T 80 BVO 
qv git Le 69% 1620 a Om 8 f BOL 3y ob 
qv Ott oF €L'¢ silo eS 19 g +0r SY OL 
N $11 6£9'0— PESO e_OTXI'T &2'GS cet 2/G SOI Pde 9% 

= N oo 06180°0— zOIXST"€ ¢_OTXIT" OOT 10ret C/T er We oF 
QO &II 690-9260 ~—¢_OXIF'T LOLI Le 2s Tor ny FF 
OW ZIT 820-690 ~—sy_-OTX96°T CL CI wT 3/E 66 NY it 

O Ut $0 N Om GLE9"e erL 91¢°0 0gse'6 «= G/6 x66 Le 
N_ 601 io! N Goh 6826°0— 91L°0 2O1XEF'E 9F°6 288s G/G 16 OWNe & 
N_ 601 er0 N Gb 26060 092°0 2O1XES'E 6L'ST wLL% = B/G G6 SNe 2 
O 801 '0- N 201 Sevi'9 L0°8 68h'0 00T LOV'OL = G/6 £6 Ne TP 
N 901 ¥8z08"I- 60°T ¢_OTX8F°6 EZIl erezee 2/G 16 We OF 

= qv 09 6910 = g_OIXP8°S = p_OTX66'T — 6% O/T Sw 6 A 68 

qv SOT 9T'0- qVy SOT 29°T- OlT = z_OTX¥¥'S -- 119 G06 Aw 62 
= N LP  @8981°0-  c_OTX06°F OT X8T'T OOT 6g80°% = /T Re WA AS 

H FOr 20 N 99 £680°T— ert 2—01X69°S ZO'L CSF8'T 2/6 18 We 8f 
qv T0r £0 N 01 PIPL'S F9'T ¢LT0 S3°lZ Te6"eI /E 48 WuUe Lé 
qV 201 69 T- oT z-OIXLL —_ wg z #98 GU Le 

qy 101 120 N 001  @8h8°T ETT OT xS0'T ST SL sole 2/G¢ GS Ye Le 
qv 66 GE T- cr6'0 2-01 XEET = £0°¢ G 28 GU Le 

qv 66 OPT 6IT Z-OTXES"T _ Soy 1c/G aes OE LS 

qv 66 0S'T clZ e-01X0Z"9 — 62°% G “68 Wd 28 

qv 66 $0°% COT z_OTXZEL FOL «c/S  %I8! “ay 9 Ze 

O 86 92°0 O 86 100°I- TST  —_s_0TX80°% _ 9691 2/6 498 I 9¢ 
O 16 cT0 N 96 1296°0— LoT 201 X88'T col seat 8/6 €8 Ie 9 
qv 6 920(+) GV G6 929°1(+) 8S 2-01 X06°L = 6Lh'% s «68 Ig gf 
qv £6 820 N 8 996° cel 201X986 OF '6P SEPT B/E 18 Ide SE 
qv 6 92°0 qv 6 LIT 68°T 201X06'F 3 800°% G¢ “08 <q s¢€ 
qv 6 02°0 qv ¥6 ISO S20 £01X80°% — 66'S T x08 Ig GE 
qv £6 £80 N 8 0660°% GOT 2-01 X98°L bS'0¢ 1499°0I §=3/E 6L Ide gf 
qV 2 120 qV 26 8¥$°0(-) 292°0 eOTXZo°% — SIF T x9L Ig gE 
W 0F 60 W 16 B0'I- Ort —01X86°% — CGS G/l “e6), ees Sars 

— N 8 9Z8S"0 T6l'0 —_¢_-0F X69 82 SIS 9o/T IL Se ¥8 

ON 06 906°0— 6F9'0 201X124 — SHE Zz “OL By “ee 
W 68 £0 N ST 6PEPT 968°0 s-OTXTS'S oot 6162 89 8/E GL SVe & 
W 88 f0- N 29  62928°0- SIT e_-OTXOF'T 9L°L essht = /6 SL De 2 
= qv 18 gs"0 L610 —-e_OTX¥9°L — vs C/I IL 9 Ze 
qv 98 CL" qV¥V 98 022€1'0- = 9ZT"0 9 OT X08"L — T6SEE"0 § «ach "8 18 
qv 4&8 sIt0 N 8 6FSG°S oot 4 G0) 9°6€ P86°CI Z/E TZ “85 “Is 
qv 4&8 8L1'0 N 8 110% Oa T z-O1X16°9 ¥'09 wOr «8/E 69 8 I& 
qv 8 coOIxXIe QV #8 LITO'O ~~ g_OTX69°S—-g_OTXSF"S — 6800 T 289 8) 18 
O &8 cT0 N L€ £€28°0 0€2'0 s—01 X98" Il? 299% 8 6/¢ 19 UZ. OF 
O &8 01x O 8 269270 €F9'0 ~—-e_0TX6"T ores G/G |G UZ 40S 
qv I8 91Z°0- £010 pOTXP9'T _ $9'r I s99 ND 62 
a 2 ST'0- N 8 68LE°S CPT PIT O 16'0€ 68071 2/8 G9 NDe 62 
qv & 0F'0 T6100 —-»-01X62°6 == Ve I +P9 TQ 62 
a @ 9T'0- N 8 9002'S eeT z-OTXTE"6 60°69 S8oIl /E $9 Ne 86 
qv 18 81% LET —- z_OTX22"8 = SOT @/E 419 ND 62 
N 08 s98h2'0- LPO eOTXL9°¢ 6I'T 4908 =C/E = s19s«sINe 82 
a 62 008" PPS Toro = £6L°S ¢ «09 9% 28 
qv 8 0F0  =0ON ES eto 96% Lz" OOT 80°F Z/L 6S e 
Lz. SOF 06% I8¢°0 — y's (6 e889 OD 28 
@ OL 69°F 66°F €82'0 = OL RC /L DS aL F OG) ge Ze 
a 92 98°E 09°F 9810 —— PEL ¥ 299 OD LB 
ON GL oF POF $120 = oor G/L 48S 99 28 
= A FL $2060 zOIXEZ'€ o_OIXLE"E 61% Soi Cae sky CIA eld 
qv & OvG'E 60° 9IT'0 — £828 € 99 UA 92 
W él go°0 Wu ) 88% GLO OOT 10$°0T ee GG UNe 9% 
9% 8FS == _OTX86"¢ Bs 9°9 g 
ON 0b (2) «ST -O1XIT'9 xe ig) ele Gg 
aoe = th mo me 
Poe GSR Fe Bees Fer REE ER BES 2 ov om oz 
e © Jf & © Sub ga 8 BE 885 5 
2B 6 gie & 8 Lee BE g Pee Gti Or ate wee 
RS Daeg ve) 8 Ss Sie pce ea 5 @ 4 
g = ee . PSs 
eg lefony Jo sx aes 
& JuowMo yy raquin yy yenby oS 
9odnipeng) nf YUSTIO YW, JOy AYA 
dyOO/] ooUse A, -ISU9G 9AT}EOY 





(penunuey)) SHTONANOUWA AONVNOSAY OLLANOVI GNV ‘SLNAWOW ‘SNIdS YVATOON 


E-73 











£200°% =3 








as : : OT yy 
_ 60°9€81- 199 9 OTX¥8"s _ Saran orl 
9FZ08"°S w01400 [9 
90d] 
O 988 6F QO 8& 1S'T IT 201X99'T _ OL 3/G fhe WY 96 
=> qy 18 SZ- dV st 188°0 Z8T'0 5-01 X9F'8 _- 06°% I 42% WY 96 
a O 98 67 qVy Sez 8o'T oe 2-01X69'T — ey 6 0/G) Sy l®Z WY O96 
5 O #82 989°0— E190 — g_OTX88°T — 60° = 2/G Ss gl#Z OSC 
q — qy 8 0020 = _OIX9T"L = p_OTXL9°8 = soe S/T 68S NGG 
ony YH %& (9) 10'¢ 926°0 = 8I 2/9 «ltt AN 86 
= qT 1g Ir q re Se"0 91E°0 p—-O1X1Z"1 610 910 = /L 887 
6 cs Ge A «188 ¥5°0 Icr'0 y~O1XGL"9 — Im iG ~80G -ee 
ie qV 08% Oe AV 08 re £0°% ree'0 =9 LT Z/E 88S BSC 
= A 6% 96°1 DUT 3—O1X0P'9 — G66) 2/0) auTkes Save 16 
DN QO 82 oF O 8% ¥0 FEE'0 p-OTXPL'% — oT ¢/G 46te YL 06 
(ea) O 12 LI- O 2% Vl 9¢9°0 3-O1XET'T ~ 99 C/E tts OV 68 
oO qV 922 82'0 QV -9%% 12°0 9220 o_O1XEF'8 -- G80, 2/9) nh0e Ome FS 
qV 922 110 qV 922 92°0 1120 oOTX99"L — 640 G/G 4808 OQ:SsS#B 
Z, qV 92 e1'0 GV $22 = SFO «= _OTXIT'S ~—-g_OTXZE"T _ 1g¢"0 I x) (es 
oO 46 v0- N ¥22  96880°F 0g’ 280 OOT 82189 3/6 480 Te £8 
=) qV 8 61-0- qV 9o°F ZO'L Ifl'0 — 61'S 9 490 Tq eB 
o qv &%z 9) GUL 96E'0 — 86 66/6 «4802 SOR 
a qVy 8 Tr0- = V8 SC'F Or FIT‘O == O's 9 0G «Tt 
aad qV 8 $9'0- QV £3 69°F £0°9 1020 = SLL 60/6 S808 TB 
ay — N_ 2% #8zb8o"0 60270 s_OTX9T"6 92% TLL068 Z/T 102 Gde 2 
ian) = N 8 9TT9'T LL¢°0 600 OS'0L OLS'Z Z/T 908 [Le 18 
5) qV 12 680°0 —- z_OTXLE"9 —-g_OTX90"F — FE"0 z 4908, /Uib.« “18 
Fi a N 008 096¢°T TZ¢°0 L810 09°63 Beers = /T 06 [Le Ie 
61Z 0 ¢_OUX¥6'T — 1g°0 Z +202 «LLCS 
< O 61 (S10) LOT'0 a 
_ 616 ol 99¢°0 Ist‘0 — 1% G/T 14a 8 ee) 
Z, 0 ; i V0. ‘ * 
O 612 (ST'0) 2010 oOTXF6'T — 1g°0 z 002 IL 18 
= _— QO 61% 1S°T 2990 8210 = 68s = 8 /T 66 tb 8 
ia rer O 81% so'T cgo'0 TLT0 = Oe (C/T! -gher’ Ty 718 
te O L1% ¢0 O L1z £80 £69°0 e_OTXSF _ Ger “zie seer espe 0s 
oO O 91% 0¢°0 (0) shee £6269"0— 0ge'0 s_OLXFF'T CoS 6608'% = Z/E 102 3He 08 
| 
ial ON ae 69826F'0 800 eOTXL9°¢ F891 B106S'L «= Z/T 661 3H. 08 
>: — O Zz as°0 98T°0 e_O1X9F'9 = Gh Gils albl. Siew 68 
O O 602 IVT O 60 40'T- 981 e-O1XES"T —_ St | «6t/et «(Set «6SHOO8 
< = 0 He 0 OBIT. sOTX¥8°9 = T'S 2/E 496I 3H 08 
= O 602 ASib O 602 $0'T- 88'T eOTXL¢°T _ SON G/ehe “Usb Bor) 08 
O 80z 19°0- F9E0 —-s_OTX86"1 — T€ G@/€ 861 SH 08 
=) / = 
7. qv 1402 £29270 O9T'O = OT XZ9°T _ scer Z/g 4661 NV 62 
=. qy 202 aF8s"0 SIF e_OTXPI'T — 12% z 2861 NY 62 
ae qV 902 6¢'0 qv ie 68FEFT'O = _OTX9C°8 ~— c_OTXT9°S -OOT sst6zz0 Z/E 161 TWe 62 
= qV 0 9°0 ogF'0 ¢-OTXF2'T — £% Zz 496. NY 62 
Z, qy +02 9FT0 = _OIXTL'S = ¢_OTXE9°S — erL0 «= G/Gsig SOT CY OBL 
qVy #02 €20°0  z_OTX6F°S 9 OT XG6"¢ — 9¢°0 I +6 TY 6L 
P qy £02 $90°0 = g_OTXOTE = g_0TX0Z"F — 96F'0 I 06 TY 6L 
— N SF +009'0 G1z'0 e_OTX¥6'6 g'Ee es16 = G/T S61 Ide 82 
S 
= O 202 co | N be 89610  zOTX9E°6 ¢_OTX12"¢ L29 SeGkO) Sf) 6 alg LA 
co O 202 CT N Bes OFPI'O = z_OTX69°8 — ¢_OTXE9°2 ee 8IgL0 © /E TORN eiTe 2 
4 O S6I 80 N 661 ¥00¢9°0 880 e_OTXPE°S Vor veoe’s ¢/E 681 SOe 9 
A _— N 862 Z€F90°0 = z_OTX08°% —-¢_OTXZZ"T #9'T 650860 = Z/T 181 SQ 9 
WN qy 261 LLL'T 8F8'0  O1x6g's — oceT T 4881 OW GL 
e 8 & ear EP ieees Fee gee, ER Ges S Vow 3 
es S$ 88 § © SBeB 28 ae EE eS F 
S oO SS e o S. Ee mq 8 pes 
Z 2 To]NN Jo x eh 
© JueM0yy yaquiny yenby og 
ajodnipen?) nf yusTIOW Joy AYIATY 
o1po9a otjouseyy -Isuag DATPELOY 

















oes 9% Ne eure 9% ZLEI°0 £6°29 «L896. /GglBT Oe SL 
qy L6r 82L'T G28'0 = g-01X06"L _— fA Oy ee 498T OY GL 
0. uri N et Leste 9° eT‘ LO'LE —«$989°6««/GSs«SBT:SCOy SL 
“= N 961 GOZ9TT'O  cOIX9T' 9_O1X0ZL OF FL 9ILLT = G/T £81 Me 
OQ S6I g N ¥61 OFe'% 19° 01X09" = 88666 960°° = G/L, St Sie 8h 
QO £61 g QO e6r Lv'0-— L190 sp -OT X91 GL'eI 030 = G/6 64I JH &L 
O et £ O a 19°0 ¢¢9°0 y-0TX88°9 0¢°8I rm S/y. LW JO. 
qv I6r 1¢°¢ qv I6r 00% 8E°% z-01X80°8 —- WY Cf, ~lil-- DT TL 
qy 061 08 qy 061 Ve 269 = g-OIX2L"8 69°% ve Ue sole (RE Hh 
qy 681 89'S N 881 £0°% O'S z-OIXZ1'¢ Iv l6 98% §=B/L LA ie we a 
ON 2L8I st0- 1910 901X066 — een, G/L) gill GX. 02 
QO 9st 8% O fet asu9'0- 990 INERT «= ET'OT = os90% «= t/g LT QR Ok 
-- o $8 ssier0 == LTO OIXOF? TE «= O8GFL G/T LT. Ke OF 
_— qV_ 08 10Z"0 = z_OIXE1'S =~ y_OIXLE°S -- 921, S/T gilP. Wy) 69 
qy est 19°0 qy ¢8I 92°0 $210 ~— 01X69 “= 0% I +0LT Wy, 69 
— qy pe 182°0-  z_OIXLZ°S —_ »_01X99°¢ 0OT ae = G/T 691 Wh, 69 
qy I8t 9F qy 181 $0°0 = g_OIX89°E 9 ,_OIXLI'L “= 610 Z 991 Wy 69 
qy 08t 0L'0 689°) ~— ¢_-OIXLF'T oe TZ 2/9 git I 89 
- qy 621 19°0 €81'0 —_e-01x60"9 -- sy Z/L ,60F Aq 89 
qV¥ 291 £8°2 qV 291 soo'0- 1090 y-O1XL0°S ¥6°CS Boake YUE ut Iq 89 
qy 991 ZC qVy 991 $9°0 $90 = e_OIX81°T — oz @/G 891 Iq 89 
qV 8ST 08'S qV 891 10% leh 1810 0Or 848 G/L, gor OH 29 
| 8st oT A 8st #9'0 GES ¢_OLXZI'T 165% 0% @/G¢ e9 Aq 99 
A 8st rT GW 8st 9F'0- $8¢°0 p-OIXLL'F 88°81 yI 863/¢ 19t Aq 99 
ON 821 ee°0 1610 p-O1X6L°% = 91 (¢/£) 4t8t Aq 99 
ON BLT 160 Selo oO1TXL8°L — Tt (@/) 4891 Aq 99 
ON 2LLT 61 ON LAI 91 eT z-01X68'T — lt ¢ 40oT GL 99 
O 921 eT A 8st 06° ell z-O1X€3"S 00 996 63/g Ss «OST SLD 
ON GLI rT ON GLI oT ert 2-O1XST'T -- 8'e € 9 GL 99 
Q elt Z Grae OF0- = BETO F_-OIXFR'S §=—'GT 0% C/E LSI PDe 79 
O eur OT Ove ze0- T6T'0.~—s s-OTX8L°S LPT 91 C/E SSI PDe ¥9 
QA 8st 100°Z I6'T Z-O1XZL‘Z a= ¥80°S £ aST 0G £9 
O oLr 6% qv nae 6097 8o'T z-OTX€e"T 81Z¢ 1299% «= G/G ect OG, £9 
qy It Z16'T €8°T z-O1X8E°S _ 8o3'F g ssl NG 89 
QO OLT OTT q¥ 691 Os9r'e 63°S 8.10 GS LF sec'0r Z/¢ Isl Ne £9 
qV¥ 8ST z0TX0'9 qVy 8st £9"0- 169°0 —- »_-OTXLFL €8°ET Ort 8=G/L 6hI Wg 29 
qy 8st 802 '0~ qV 8s9I 208°0-— L98°0 2-01 X8F'T L641 LT «G/L Zt Wg 29 
qy 291 6T qy 191 8° 0g'T z~01X0¢°Z _ go 6G/¢) = IST «WOT 
ON £91 gg $o°g 1010 = GL G/L s6F1 Wg 19 
ON £91 SI 10 = _01X89°8 _— 4 9 Sr Wg 9 
q¥ .991 20 qV 991 1% 00'T (aut) —— 91 I astl Wig * 19 
O Sgt L0 O ¢9I 85'S LLG z-O1XE8"F _ oc) = G/L gltL WSO 
(8°1) T0'€ 2-01 X89°8 - iad (9) 
ON #9f wy) Cre gO1XZ0°6 oz (¢ HI Wg 19 
(6° 61F L9TO = ss (Z/L) 
oN St et) ae? gO on G/) MG 
q 8st 6L9°0 F8F'0 —-x_O1TXZE"8 _ wt @/G lhl PN 09 
q¥ 291 GZ0- =qV 29 ro9'0- G0L'0 ~—s x01 X98°L 0¢'8 It G/L SI PN 09 
qV¥ 291 SF0- 4V 29T £90°T- PIT e_O1X88"E LVOL sie G/L el PN 09 
qV¥ 191 zOTXt qy I9T 0g"0 GIZO —- s_O1X¢o°T — IT % ech qr 6s 
qy ser cores = Og are «£670 00T eI 2/9 Il Jde 69 
ON 9ST Or L0°T e—-OTXI8°S _— 3S G/L SgfHL 88 
BoP. Gb ES PB geey gk Fer EA BR2 2 vo ws 
S © 88 & © S858 eB Be ct gE & 
& 8 gh&& & 8 2885 BE 5 pee ee SOO 
8 Bos 8 S890 27 re B & 3 
g =p SS = tens) 
2 PNY jo x aA 
© JusMoyy Jequny Tenby og 
ejodnipen? nf yuawIOyW IO} AYIAT} 
9173091] oyoUse ~ISU9G 9AT}EOY 


(penunue)) SHIONANOAYA AONVNOSAY OLLANOVI GNV ‘S.LNAWOW ‘SNIdS YVATOON 


K-74 


NUCLEAR SPINS, MOMENTS, AND MAGNETIC RESONANCE FREQUENCIES (Continued) 


REFERENCES 


(1) V. W. Cohen, et al., Phys. Rev. 104, 283 (1956). 

(2) H. Sommer, et al., Phys. Rev. 82, 697 (1951). 

(3) T. F. Wimett, Phys. Rey. 91, 499A (1953). 

(4) H. Kopfermann, et al., Z. Physik 144, 9 (1956). 

(5) F. Bloch, et al., Phys. Rev. 71, 551 (1947). 

(6) H. L. Anderson, Phys. Rev. 76, 1460 (1949). 

(7) M. P. Klein, et al., Phys. Rey. 106, 837 (1957). 

(8) H. E. Walchli, Thesis, M.S., U. of Tenn. (1954). AEC Report ORNL-1775. 
(9) N. A. Schuster, et al., Phys. Rev. 81, 157 (1951). 

(10) K. C. Brog, et al., Phys. Rev. 153, 91 (1967). 

(11) D. Connor, Phys. Rey. Letters 3,.429 (1959). 

(12) L. C. Brown, et al., J. Chem. Phys. 24, 751 (1956). 

(13) F. Alder, et al., Phys, Rev. 82, 105 (1951). 

(14) A. G, Blachman, et al., Bull Am. Phys. Soc. 11, 343 (1966). 

(15) Y. Ting, et al., Phys. Rev. 89, 595 (1953). 

(16) G. Wessel, Phys. Rey. 92, 1581 (1953). 

(17) G. Lindstrom, Arkiv Fysik 4, 1 (1951). 

(18) V. Royden, Phys. Rev. 96, 543 (1954). 

(19) A. M. Bernstein, et al., Phys. Rev. 136, B27 (1964). 

(20) L. W. Anderson, et al., Phys. Rev. 116, 87 (1959). 

(21) M. R. Baker, et al., Phys. Rev. 133, A1533 (1964). 

(22) A. Bassompiere, Compt. Rend. 240, 285 (1955). 

(23) E. D. Commins, et al., Phys. Rev. 131, 700 (1963). 

(24) F. Alder, et al., Phys. Rev. 81, 1067 (1951). 

(25) M. J. Stevenson, et al., Phys. Rev. 107, 635 (1957). 

(26) K. Sugimoto, et al., J. Phys. Soc. Japan 21, 213 (1966). 
27) T. Tsang, et al., Phys. Rev. 132, 1141 (1963). 

(28) E. D. Commins, et al., Phys. Rev. Letters 10, 347 (1963). 

(29) J. T. LaTourette, et al., Phys. Rev. 107, 1202 (1957). 

(30) O. Ames, et al., Phys. Rev. 137, B1157 (1965). 

(31) L. Davis, et al., Phys. Rev. 76, 1068 (1949). 

(32) H. Ackermann, Z. Physik. 194, 253 (1966). 

(33) M. Baumann, et al., Z. Physik 194, 270 (1966). 

(34) Y. W. Chan, et al., Phys. Rev. 150, 933 (1966). 

(35) L. C. Brown, et al., J. Chem. Phys. 24, 751 (1956). 

(36) H. Lew, et al., Phys. Rev. 90, 1 (1953). 

(37) H. E. Weaver, Phys. Rev. 89, 923 (1953). 

(38) T. Kanda, et al., Phys. Rev. 85, 938 (1952). 

. Feher, et al., Phys. Rev. 107, 1462 (1957). 

. R. Bird, et al., Phys. Rev. 94, 1203 (1954). 

. F. Burke, et al., Phys. Rev. 93, 193 (1954). 

’. Jaccarino, et al., Phys. Rev. 83, 471 (1951). 

. B. Sogo, et al., Phys. Rev. 98, 1316 (1955). 

. H. Townes, et al., Phys. Rev. 76, 691 (1949). 

. G. Proctor, et al., Phys. Rev. 81, 20 (1951). 

. A. Phillips, et al., Phys. Rev. 138, B773 (1965). 

. Brun, et al., Phys. Rev. 93, 172 (1954). 

. Lutz, et al., Phys. Letters 24A, 122 (1967). 

. W. Series, Phys. Rev. 105, 1128 (1957). 

. J. Ritter, et al., Proc. Roy. Soc. (London) 238, 473 (1957). 

. T. Eisinger, et al., Phys. Rev. 86, 73 (1952). 

. M. Kahn, et al., Phys. Rev. 134, A45 (1964). 

. R. Petersen, et al., Phys. Rev. 116, 734 (1959). 

. Brun, et al., Phys. Rev. Letters 9, 166 (1962). 

’. D. Jeffries, Phys. Rev. 90, 1130 (1953). 

. G. Cornwall, et al., Phys. Rev. 141, 1106 (1966). 

. L. Harris, et al., Phys. Rev. 132, 310 (1963). 

. M. Hunten, Can. J. Phys. 29, 463 (1951). 

. Fricke, et al., Z. Physik, 156, 416 (1959). 

. R. Petersen, et al., Phys. Rev. 128, 1740 (1962). 

. G. Cornwall, et al., Phys. Rev. 148, 1157 (1966). 

’. D. Jeffries, Phys. Rev. 92, 1262 (1953). 

. M. Weiss, et al., Bull. Am. Phys. Soc. 2, 31 (1957). 

. E. Walchli, et al., Phys. Rev. 87, 541 (1952). 

. Murakawa, et al., J. Phys. Soc. Japan 21, 1466 (1966). 
(66) C. D. Jeffries, et al., Phys. Rev. 91, 1286 (1953). 
(67) K. E. Adelroth, et al., Arkiv Fysik 31, 549 (1966). 
(68) E. A. Phillips, et al., Phys. Rev. 140, B555 (1965). 
(69) W. Dobrowolski, et al., Phys. Rev. 104, 1378 (1956). 
(70) RW. Bauer, et al., Phys. Rev. 120, 946 (1960). 

(71) W. B. Mims, et al., Phys. Letters 24A, 481 (1967). 
(72) A. Javan, et al., Phys. Rev. 96, 649 (1954). 

(73) W. J. Childs, et al., Phys. Rev. 122, 891 (1961). 

(74) P. R. Locher, et al., Phys. Rev. 139, A991 (1965). 
(75) R. W. Bauer, et al., Nucl. Phys. 16, 264 (1960). 

(76) J. M. Baker, et al., Proc. Phys. Soc. (London), A69, 354 (1956). 
(77) W. Dobrov, et al., Phys. Rev. 108, 60 (1957). 

(78) D. V. Ehrenstein, et al., Z. Physik 159, 230 (1960). 
(79) W. Dobrowolski, et al., Phys. Rev. 101, 1001 (1956). 
(80) L. E. Drain, Phys. Letters 11, 114 (1964). 

(81) B. M. Dodsworth, et al., Phys. Rev. 142, 638 (1966). 
(82) B. Bleaney, et al., Proc. Roy. Soc. (London) 228A, 166 (1955). 
(83) A Lemonick, et al., Phys. Rev. 95, 1356 (1954). 

(84) V. J. Ehlers, et al., Phys. Rev. 127, 529 (1962). 

(85) R. T. Daly, et al., Phys. Rev. 96, 539 (1954). 

(86) W. J. Childs, et al., Phys. Rev. 120, 2138 (1960). 
(87) W. J. Childs, et al., Phys. Rev. 141, 15 (1966). 

(88) J. M. Mays, et al., Phys. Rev. 81, 940 (1951). 

(89) B. P. Dailey, et al., Phys. Rev. 74, 1245 (1948). 

(90) F. M. Pipkin, et al., Phys. Rev. 106, 1102 (1957). 
(91) W. A. Hardy, et al., Phys. Rev. 92, 1532 (1953). 
(92) E. Lipworth, et al., Phys. Rev. 119, 1053 (1960). 
(93) J. G. King, et al., Phys. Rev. 94, 1610 (1954). 

(94) M. B. White, et al., Phys. Rev. 136, B584 (1964). 
(95) H. L. Garvin, et al., Phys. Rev. 116, 393 (1959). 

(96) E. Brun, et al., Helv. Phys. Acta 27, 173A (1954). 
(97) J. E. Mack, Rev. Mod. Phys. 22, 64 (1950). 

(98) E. Rasmussen, et al., Z. Physik 141, 160 (1955). 

(99) J. C. Hubbs, et al., Phys. Rev. 107, 723 (1957). 

(100) H. Walchli, et al., Phys. Rev. 85, 922 (1952). 


ie 
— 
WaAD 


a ee He 
~] Orde Oo 
TNS © 
Beso 


= 
2 
QQO 


amas 
oor 
B09 bo 
Near Nae) 

(> Ie? Peabo! 


a 
3 
Q00m 


DPADOI2D 
wneo 
Be 
Zany 


o 
S 
A 


(101) B. Senitzky, et al., Phys. Rev. 103, 315 (1956). 

(102) E. H. Bellamy, et al., Phil. Mag. 44, 33 (1953). 

(103) E. Yasaitis, et al., Phys. Rev. 82, 750 (1951). 

(104) J. W. Culvahouse, et al., Phys. Rev. 140, A1181 (1965). 

(105) F. R. Petersen, et al., Phys. Rev. 125, 284 (1962), 

(106) E. Brun, et al., Phys. Rev. 105, 1929 (1957). 

(107) R. E. Sheriff, et al., Phys. Rev. 82, 651 (1951). 

(108) K. Murakawa, Phys. Rev. 98, 1285 (1955). 

(109) A. Narath, et al., Phys. Rev. 143, 328 (1966). 

(110) H. Walchli, et al., Phys. Rev. 85, 479 (1952). 

(111) K. G. Kessler, et al., Phys. Rev. 92, 303 (1953). 

(112) E. Matthias, et al., Phys. Rev. 139, B532 (1965). 

(113) K. Murakawa, J. Phys. Soc. Japan 10, 919 (1955). 

(114) J. A. Seitchik, et al., Phys. Rev. 138, A148 (1965). 

. A. Seitchik, et al., Phys. Rev. 136, A1119 (1964). 

). Ames, et al., Phys. Rev. 123, 1793 (1960). 

. B. Ewbank, et al., Phys. Rev. 129, 1617 (1963). 

. B. Sogo, et al., Phys. Rev. 93, 174 (1954). 

. K. Rochester, et al., Phys. Letters 8, 266 (1964). 

. Schmelling, et al., Phys. Rev. 154, 1142 (1967). 

. Woodgate, et al., Proc. Phys. Soc. (London) 69, 581 (1956). 

. W. Chan, et al., Phys. Rev. 133, B1138 (1964). 

. W. Byron, et al., Phys. Rev. 132, 1181 (1963). 

. Thaddeus, et al., Phys. Rev. 132, 1186 (1963). 

. Proctor, Phys. Rev. 79, 35 (1950). 

educ, et al., Compt. Rend. B262, 736 (1966). 

. MeDermott, et al., Phys. Rev. 134, B25 (1964). 

. Childs, et al., Phys. Rev. 118, 1578 (1960). 

. 8. Goodman, et al., Phys. Rev. 108, 1524 (1957). 

. Rice, et al., Phys. Rev. 106, 953 (1957). 

. Cameron, et al., Can. J. Phys. 40, 931 (1962). 

B. Nutter, Phil. Mag. 1, 587 (1956). 

W. Cohen, et al., Phys. Rev. 79, 191 (1950). 

. Murakawa, Phys. Rev. 100, 1369 (1955). 

M. Pipkin, Bull. Am. Phys. Soc. 3, 8 (1958). 

C. B. Fernando, et al., Phil. Mag. 5, 1309 (1960). 

. E. Adelroth, et al., Arkiv Fysik 30, 111 (1965). 

C. Fletcher, et al., Phys. Rev. 110, 536 (1958). 

. Walchli, et al., Phys. Rev. 82, 97 (1951). 

. Livingston, et al., Phys. Rev. 90, 609 (1953). 

Lipworth, et al., Phys. Rev. 119, 2022 (1960). 

. Brinkmann, Helv. Phys. Acta 36, 413 (1963). 

. Bohr, et al., Arkiv Fysik 4, 455 (1952), 

. A. Nierenberg, et al., Phys. Rev. 112, 186 (1958). 

. D. Worley, et al., Phys. Rev. 140, B1483 (1965). 

Buck, et al., Phys. Rev. 104, 553 (1956). 

. H. Althoff, et al., Naturwiss. 41, 368 (1954). 

. H. Stroke, et al., Phys. Rev. 105, 590 (1957). 

. Heinzelmann, et al., Phys. Letters 21, 162 (1966). 

W. Cohen, et al., Phys. Rev. 127, 517 (1962). 

. E. Walchli, et al., Phys. Rev. 102, 1334 (1956). 

(152) L. Olschewski, et al., Z. Physik 196, 77 (1966). 

(153) N. I. Kaliteevskii, et al., Soviet Physics—JETP 12, 661 (1961). 

(154) P. B. Sogo, et al., Phys. Rev. 99, 613 (1955). 

(155) K. Murakawa, et al., J. Phys. Soc. Japan 16, 2533 (1961). 

(156) J. N. Haag, et al., Phys. Rev. 129, 1601 (1963). 

(157) J. Blok, et al., Phys. Rev. 143, 78 (1966). 

(158) B. Bleaney, Quantum Electronics Conf., Paris, 1963; P. Grivet and N. Bloembergen, 
editors; Columbia U. Press (1964). 

(159) J. Reader, et al., Phys. Rev. 137, B784 (1965). 

(160) E. D. Jones, Phys. Rev. Letters 19, 432 (1967). 

(161) A. Y. Cabezas, et al., Phys. Rev. 126, 1004 (1962). 

(162) K. F. Smith, et al., Proc. Phys. Soc. (London) 86, 1249 (1965). 

(163) R. W. Grant, et al., Phys. Rev. 130, 1100 (1963). 

(164) D. A. Shirley, et al., Phys. Rev. 121, 558 (1961). 

(165) J. Reader, Phys. Rev. 141, 1123 (1966). 

(166) D. Ali, et al., Phys. Rev. 138, B1356 (1965). 

(167) B. Budick, et al., Phys. Rev. 132, 723 (1963). 

(168) G. K. Woodgate, Proc. Roy. Soc. (London) A293, 117 (1966). 

(169) L. Evans, et al., Proc. Roy. Soc. (London) A289, 114 (1965). 

(170) W. Muller, et al., Z. Physik 183, 303 (1965). 

(171) S. S. Alpert, Phys. Rev. 129, 1344 (1963). 

(172) E. L. Boyd, Phys. Rev. 145, 174 (1966). 

(173) N. I. Kaliteevskii, et al., Soviet Phys.—JETP 37, 629 (1960). 

(174) E. L. Boyd, et al., Phys. Rev. Letters 12, 20 (1964). 

(175) C. A. Lovejoy, et al., Nucl. Phys. 30, 452 (1962). 

(176) C. Arnoult, et al., J. Opt. Soc. Am. 56, 177 (1966). 

(177) C. E. Johnson, et al., Phys. Rev. 120, 2108 (1960). 

(178) Q. O. Navarro, et al., Phys. Rev. 123, 186 (1961). 

(179) W. M. Doyle, et al., Phys. Rev. 131, 1586 (1963). 

(180) B. Budick, et al., Phys. Rev. 135, B1281 (1964). 

(181) J. C. Walker, Phys. Rev. 127, 1739 (1962). 

(182) D. Giglberger, et al., Z. Physik 199, 244 (1967). 

(183) A. Y. Cabezas, et al., Phys. Rev. 120, 920 (1960). 

(184) L. Olschewski, et al., Z. Physik 200, 224 (1967). 

(185) A. C. Gossard, et al., Phys. Rev. 133, A881 (1964). 

(186) J. S. Ross, et al., Phys. Rev. 128, 1159 (1962). 

(187) M. A. Grace, et al., Phil. Mag. 2, 1079 (1957). 

(188) A. H. Reddoch, et al., Phys. Rev. 126, 1493 (1962). 

(189) G. J. Ritter, Phys. Rev. 126, 240 (1962). 

(190) I. J. Spalding, et al., Proc. Phys. Soc. (London) 79, 787 (1962). 

(191) F. R. Petersen, et al., Phys. Rev. 126, 252 (1962). 

(192) D. R. Speck, Bull. Am. Phys. Soe. 1, 282 (1956). 

(193) D. R. Speck, et al., Phys. Rev. 101, 1831 (1956). 

(194) L. H. Bennett, et al., Phys. Rev. 120, 1812 (1960). 

(195) K. Murakawa, et al., Phys. Rev. 105, 671 (1957). 

(196) M. P. Klein, et al., Bull. Am. Phys. Soc. 6, 104 (1961). 

(197) L. Armstrong, et al., Phys. Rev. 138, B310 (1965). 

(198) J. Kaufmann, et al., Phys. Letters 24A, 115 (1967). 

(199) H. R. Loeliger, et al., Phys. Rev. 95, 291 (1954). 


~a 
— eee 
eae 
Dor 
Sa 
MOU 


bt 
S 
7) 


. 


scce 
= 
oO 
SS 
Q 


& 
Kx OQ 
SR? 


iS 

= 

laches} 
aps 


es 


ra 


a 


fo 

3 
Mazes 
m 


(131) J. 


> 


& 
Ae 
DURA R SSS 


ex 
La 
sll 


eS 
ES 
=> 


{5 

_ 
7, & 
MN<Qm Ava 


E-75 


NUCLEAR SPINS, MOMENTS, AND MAGNETIC RESONANCE FREQUENCIES (Continued) 


(200) A. Narath, (to be published in Phys. Rev.). 

(201) A. Narath, et al., Bull. Am. Phys. Soc. 12, 314 (1967). 
(202) W. von Siemens, Ann. Physik 13, 136 (1953). 

(203) Y. W. Chan, et al., Phys. Rev. 144, 1020 (1966). 
(204) Y. W. Chan, et al., Phys. Rev. 137, B1129 (1965). 
(205) H. Dahmen, et al., Z. Physik 200, 456 (1967). 

(206) W. J. Childs, et al., Phys. Rev. 141, 176 (1966). 

(207) P. A. Vanden Bout, et al., Phys. Rev. 158, 1078 (1967). 
208) H. Kleiman, et al., Phys. Letters 13, 212 (1964). 

(209) W. J. Tomlinson, et al., Nucl. Phys. 60, 614 (1964). 
(210) H. Kleiman, et al., J. Opt. Soc. Am. 53, 822 (1963). 


(212) F. Bitter, et al., Phys. Rev. 96, 1531 (1954). 

213) B. Cagnac, et al., Compt. Rend. 249, 77 (1959). 

214) B. Cagnac, Ann. Phys. 6, 467 (1961). 

215) J. C. Lehmann, et al., Compt. Rend. 257, 3152 (1963). 
(216) J. Blaise, et al., J. Phys. Radium 18, 193 (1957). 

(217) O. Redi, et al., Phys. Letters 8, 257 (1964). 

(218) S. P. Davis, et al., J. Opt. Soc. Am, 56, 1604 (1966). 
219) R. J. Hull, et al., Phys. Rev. 122, 1574 (1961). 

(220) H. L. Poss, Phys. Rev. 75, 600 (1949). 

(221) G. O. Brink, et al., Phys. Rev. 107, 189 (1957). 





(211) W. J. Tomlinson, et al., J. Opt. Soc. Am. 53, 828 (1963). 


REFERENCES (Continued) 


(222) BE. B. Baker, J. Chem. Phys. 26, 960 (1957). 
(223) I. Lindgren, et al., Arkiv Fysik 15, 445 (1959). 


E-76 


(224) 
(225) 


Y. Ting, et al., Phys. Rev. 89, 595 (1953). 
§. S. Alpert, et al., Phys. Rev. 125, 256 (1962). 


(226) C. M. Olsmats, et al., Arkiv Fysik 19, 469 (1961). 


(297) 
(228) 
(229) 
(230) 
(231) 
(232) 
(233 
(234 
(235 
(236 
(237 
(238 
(239 
(240 
(241) 
(242) 


M. Fred, et al., Phys. Rev. 98, 1514 (1955). 

V. N. Egorov, Opt. Spectry. (USSR) 16, 301 (1964). 

J. D. Axe, et al., Phys. Rev. 121, 1630 (1961). 

R. Marrus, et al., Nucl. Phys. 23, 90 (1961). 

P. B. Dorain, et al., Phys. Rev. 105, 1307 (1957). 

B. Bleaney, et al., Phil. Mag. 45, 992 (1954). 

J. Faust, et al., Phys. Letters 16, 71 (1965). 

R. J. Champeau, et al., Compt. Rend. 257, 1238 (1963). 
L. Armstrong, et al., Phys. Rev. 144, 994 (1966). 

T. E. Manning, et al., Phys. Rev. 102, 1108 (1956). 

R. Marrus, et al., Phys. Rev. 124, 1904 (1961). 

M. Fred, et al., J. Opt. Soc. Am. 47, 1076 (1957). 

B. Perry, et al., Bull. Am. Phys. Soe. 8, 345 (1963). 

M. M. Robertson, et al., Phys. Rev. 140, B820 (1965). 
R. E. Walstedt, et al., Phys. Rev. 162, 301 (1967). 

R. Freeman, et al., Proc. Roy Soc. (London) 242A, 455 (1957). 


ELECTRON WORK FUNCTIONS OF THE ELEMENTS 


From data published up to 1954 
Compiled by Herbert B. Michaelson 


Preferred values for well-outgassed polycrystalline materials are indicated 
by an asterisk (*). Because of the anisotropy and allotropy of work fune- 


tion, however, the designation ‘ 





meaning. 

Ele- | Thermioniec Work 

ment Function 

Ag 3.09 (1) 
3.56 (2) 
4.08 (3) 
4.31 (114) 

Al 

As 

Au 4.0 to 4.58 (2) 
4.25 (114) 
4.32 (3) 

B 

Ba Pee i | (17) 

Be 

Bi 

C 4.00 (26) 
4.34 (27) 
4.35, (119) 
4.39 (28) 
4.60* (120) 
4.83 (121) 
4.84 (122) 


(a) By field current method. 














‘preferred value”’ 


Photoelectric Work 


Function 
3.67 (4) 
4.1 to 4.75 (5) 
4.50 to 4.52 (117) 
4.56 (600°)* (6) 
4.73 (20°)* (6) 
4.75 (111) face — (7) 
4.81 (100) face (7) 
2.98 (4) 
3.43 (11) 
4.08* (12) 
4.20 (113) 
4.36 (13) 
4.72 (118) 
5.11 (14) 
4.73 (740°C)* (15) 
4.82 (20°C)* (15) 
4.86 to 4.92 (5) 
4.4 to 4.6 (16) 
2.48* (19) 
2.49 (20) 
2.52 (21) 
3.17 (14) 
3.30 (22) 
3.92* (23) 
4.14 (11) 
4.22 to 4.25* (24) 
4.31 (25) 
4.34 (118) 
4.44 (22) 
4.46 (47) 
4.81 (29) 
2.42 (14) 
2.706* (21) 
2.76 (31) 
3.20 (32) 
3:21 (33) 
3.68 (14) 
3.73 (4) 
3.94 (11) 
4.07* (36) 
4.099 (113) 
2.84 (32) 
3.90 (31) 
4.12 to 4.25 (39) 
4.37 (25) 

















has a rather limited 


Work Function by 
Contact Potential 


Method 

4.21 (116) 
4.33 (8) 
4.35 (115) 
4.44 (9) 
4.47 (10) 
3.38 (9) 
4.25 (115) 
4.46 (9) 
1.73 (9) 
2.39 (18) 

(9) 
4.17 (9) 
3.33 (9) 
4.00 (9) 
4.49 (123) 
4.21 (9) 
4,38 (9) 


Values are expressed in electron-volts. 


Each value is followed by a reference to the literature. 


Thermionic Work 








Function 

Cs 1.81* (42) 
3.85 (1) 
4.26 (2) 
4.38 (3) 
4.50 (114) 
4.55 (a) (45) 

Fe 4.04 (48) 
4.21 (38) 
74.31 (124) 
4.47 (49) 
B4.48 (38) 
4.76 (127) 

Ga | 4.12 (14) 

Ge 

Hf | 3.53 (54) 

Hg 

I 

Ir 5.3 (130) 

K 

La 3.3 (37): 

Li 

Mg 

Mn | 3.83 (124) 

Mo | 4.15 (67) 
4.17 (68) 
4.19 (69) 
4.20* (70) 
4.23 (121) 
4.32 (71) 
4.33 (72) 
4.38 (73) 
4.44 (74) 

Na 


E-77 








Photoelectric Work 


Function 
1.9 (43) 
1.96 (44) 
4.07 (4) 
4.18 (31) 
4.70 (125) 
4.86 (111) face (46) 
5.61 (100) face (46) 
3.91 (31) 
3.92 (53) 
B4.62 (128) 
74.68 (128) 
4.70 (128) 
4.72 (50) 
4.77 (51) 
4.29 (31) 
4.5 (52) 
4.73 (14) 
4.80 (16) 
4.50 (55) 
4.52 (56) 
4.53* (57, 58) 
2.8 (rhombic) (129) 
5.4 (monoclinic) (129) 
6.8 (amorphous) (129) 
2.0 (59) 
2.12 (22) 
2.24* (44, 43) 
2.26 ( 
2.28 (43) 
2.42 (14) 
2.74 (14) 
<3.0 (62) 
3.59 (63) 
3.62 (64) 
3.68* (23) 
3.76 (14) 
4.15 (67) 
4.34 (25) 
2.06 (14) 
2:25, (76) 
2.28* (19) 
2.29 (23) 
2.47 (48) 








Work Function by 
Contact Potential 


Method 
4.46* (9, 126) 
4.61 (115) 
4.86 (123) 
4.40 (9) 
3.80 (9) 
4.50 (9) 
4.50 (9) 
4.57 (9) 
1.60 (9) 
1.40 (9) 
2.49* (61) 
3.58 (9) 
3.78 (66) 
4.14 (9) 
4.08 (75) 
4.48 (9) 
1.60 (9) 
2.26 (77) 


ELECTRON WORK FUNCTIONS OF THE ELEMENTS (Continued) 





























hye : : By is Bx by 
Ele- Thermionic Work Photoelectric Work Work Function by Thermionic Work Photoelectric Work Work Function | 
ment Function Function Sa gd Roaee Function _ Function eee oe 
s es 2.06 (93) 
Nd |3.3 (37) r ae (14) 
2.74* (64) 
Ni 4.50 (124) 3.67 (4) | 4.32 (9) 
4.61 38 4.06 (31) | 4.96 (300°K) (79) 
463 (38 4.87 (25) Ta 4.03 (135) 4.05 (63) 
S nes (78) 5.01* (51) 4.07 (74) 4.12 (32) | 3.96 (9) 
45) 5.05 (623°K) (131) 4.10 (94) 4.16 (96) | 4.25 (97) 
A 24 2) 150° K) (181) | 5.20 (1108°K) (181) 4,19* (95) 
4.55 9 Te Bane 4.04 (117) | 4.70 (9) 
Os (9) 4.76 (16) 
Pb 3.97 (4) | 3.94 (9) 
4.14 (11) Th 8.90* (73) | 3.38 (32) | 3.46 (9) 
3.47 (98) 
3.57 (11) 
Pd (80) | 4.97* (80) | 4.49 (9) 
Ti 3.95 (124) 3.95 (14) | 4.14 (9) 
Pr (37) 4.17 (98) 
4.45 (136) 
Pt (132) | 4.09 (4) | 4.52 (9) 
lee Mae S20 Gs Mm gee 3.68 (107) | 3.84 (9) 
(82) 
2) U | 3.27 (99) | 3.63 (32) | 4.32 (9) 
2k 
oe ae ve Vv 4.12 (124) 3.77 (14) | 4.44 (9) 
Re 4.74 (133) WwW 4.25 (100) 4.35 (310) face (104) | 4.38 (9) 
5.1* (86) “5.0 (87) 4.29 (116) face (142) 4.49 (143) 
4.38 (111) face (142) 4.50 (211) face (104) 
4.39 (111) face (140) 4.54 (105) 
Rh 4.58 (88) 4.57 (88) | 4.52 (9) 4.39 (116) face (140) 4.60 (32) 
4.80* (89) 4.45 (doped) ei 
4.9 (130) 4.46 (101) 
4.52* (001) face 
(26, 102, 142) 
Ru eine ae 4.52 (9) 4.53 (103. 138) 
4.56 (001) face (140) 
} 4.58 (110) face 
Sb Sac ; 4.01 (90) | 4.14 (9) (71, 73, 142) 
4.60 (118) 4.59 (001) face (139) 
4.65 (112) face (142) 
4.68 (110) face (140) 
Se ee 4.62 (11) | 4.42 (9) 4.69 (112) face (140) 
6.11 (14) 5.01 (137) 
Si 3.59 (28) 4.2 (91) Zn 3.08 (4) | 3.40 
4.02 (134) 4.37 to 4.67 (117) 3.28 (106) | 3.66 
3.32 and 3.57 ~. (108) | 4.28 
3.60 (11) | 4.65 
Sm | 3.2 (37) 3.89 (31) 
4.24 (109) 
4.26 (0001) face (110) 
Sn ee 3.62 (4) | 4.09 (9) 4.307 (118) 
3.87 (11) | 4.64 (123) 
(liq.) 4.21 (92) 
74.38* (92) Zr 4.12 (54) 3.73 (32) | 3.60 (9) 
B4.50* (92) 4,21* (141) 4.33 (136) 


(a) By field current method. 
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PROPERTIES OF METALS AS CONDUCTORS 
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Superconductivity 


ComPiILED By B. W. RosBerts 


General Electric Research Laboratory, Schenectady, New York 


The sensitivity of superconductive properties to the state of the material is most pro- 
nounced. Annealing, cold-working, homogeneity, dislocation densities, and the presence of 
impurity atoms and other scattering centers are all capable of controlling the critical 
temperature and magnetic properties of a specific material. 


Table I lists the elements and some of their superconductive properties. 


Table II contains a collection of some superconductive materials. All compositions are 
reported on an atomic basis; i.e., AB, ABs, or AB; for compounds, unless noted. Solid so- 
lutions or odd compositions may be denoted as A,B,_, or A,B. A series of three or more 
alloys is indicated by A,B, or by actual indication of the atomic fraction range such as 
Ao_.sBi_.4. The critical temperatures of such a series of alloys is denoted by a range of 
values or possibly the maximum value. 


A more extensive listing of superconductive materials, together with references to the 
original literature may be found in Progress in Cryogenics, Vol. IV. 


TABLE I. SUPERCONDUCTIVE ELEMENTS 




















ASC) H,(Oe) “Urge. 2 
Element @D(°K) millijoules 
Cal. Mag. Cal. Mag. mole(°K)? 
Al 1.183 1.196 104 99 420 1.36 
Cd 0.54 0.56 29 30 300 0.71 
Ga 1.087 1.091 59.4 51 317 0.601 
Hg(a) 4.153 412 87 1.91 
Hg(8) 3.949 339 93 Isext/ 
In 3.396 3.4035 278 293 109 1.81 
Ir 0.14 19 aad 
La(a) 4.80 ~5.0 
La(6) 5.91 6.3 1600 IBY Ga 
Mo 0.92 98 470 1.91 
Nb 9.17 9.13 1944 1980 238 1 ido} 
Os 0.655 65 95) 
Pb 7.28 7.193 803 96.3 3.0 
Re 1.699 1.698 188 198 210 2) 4X5) 
Ru 0.49 66 2.4 
Sn 3.022 3 (PP 303 309 195 ies 
Ta 4.39 4.483 780 830 Zoo 6.4 
Te 8.22 
Th 1.368 131 162 168 4.65 
al 0.39 100 430 3.3-3.6 
Tl 2.36 2.39 171 88 2.8? 
U(a) 0.68 206 10.6 














TABLE I. SUPERCONDUCTIVE ELEMENTS (Continued) 











T.(°K) H,(Oe) Y 
Element 6D(°K) millijoules 
Cal. Mag. Cal. Mag. mole(°K)? 
U(pseudo-y) 1.80(extrapolated value) 
V 5.03 5.30 1310 1020 338 6.4 
Zn 0.852 0.875 51.8 53 309 0.66 
Zr 0.546 47 265 2.9 








Thin films formed below ~10°K 
Be ~6, ~8.4 


Bi ~6 

Ga 8.4 

In 3.95-4.25 
Sn 4.6-4.7 


Under high pressure 
Bi See Table II 
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TABLE II. SUPERCONDUCTIVE MATERIALS 
Symbols Used: 


* Eutectic alloy > Impure material 


Uncertain composition Cc Calorimetric determination 


Resistance measurements VA Valence electron /atom 


Zz wD 


Denotes maximum T, in specimen series. 


co _— All cell edges are intended to be quoted in angstrom units. 














T(—) Denotes incremental changes in T, from pure metal. 
KEY TO CRYSTAL STRUCTURE TYPES FOUND IN TABLE II 
‘Struck- “Struck- 

turbericht’? | Example Class turbericht”’ | Example Class 
Type Type 
Al Cu Cubic, FC Cll, MoSi, Tetragonal, BC 
A2 W Cubic, BC C14 MgZn, Hexagonal 
A3 Mg Hexagonal, C15 Cu.Mg Cubic, FC 

close packed C15, AuBe; Cubic 
A4 Diamond | Cubic, FC C16 CuAl, Tetragonal, BC 
Ad White Sn | Tetragonal, BC C18 FeS. Orthorhombic 
A6 In Tetragonal, BC C32 AIBz Hexagonal 
(FC cell usually used) C36 MgNi, Hexagonal 

A7 As Rhombohedral C49 ZrSiz Orthorhombic 
A8 Se Trigonal C54 TiSi. Orthorhombic 
A10 Hg Rhombohedral C, SieTh Tetragonal, BC 
Al2 a-Mn Cubic, BC DO; BiF; Cubic, FC 
A13 6B-Mn Cubic DOis Na;As Hexagonal 
A15 B-W Cubic DO 19 Ni;Sn Hexagonal 
Bl NaCl Cubic, FC DO: TiAl; Tetragonal 
B2 CsCl Cubic DO. Ni;P Tetragonal, BC 
B8; NiAs Hexagonal DI; Al,Ba Tetragonal, BC 
B10 PbO Tetragonal Dl. PtSn, Orthorhombic 
Bll y-OuTi Tetragonal D2, MnU, Tetragonal, BC 
B18 CuS Hexagonal D5. LazO; Trigonal 
B20 FeSi Cubic Dds Sb28; Orthorhombic 
B31 MnP Orthorhombic D7, Ta;B, Orthorhombic 
B32 NaTl Cubic, FC D82 Cu;Zns Cubic, BC 
By ¢-CrB Orthorhombic D8s Mn;Si; Hexagonal 
B, MoB Tetragonal, BC D& CrFe Tetragonal 
Ba WC Hexagonal D8; Mo,B; Rhombohedral 
B; y'-MoC Hexagonal D102 Fe3;Th; Hexagonal 
Cl CaF, Cubic, FC E9; Fe;W;C | Cubic, FC 
Cl, MgAgAs | Cubic, FC L1o CuAu Tetragonal 
C2 FeS, Cubic Ll, Cu;Au Cubic 
C6 Cdl, Trigonal Lees ThH; Tetragonal, BC 














TABLE II. SUPERCONDUCTIVE MATERIALS 











Material T.(°K) |H(Oe) Lets ‘ Material T.(°K) |Ho(Oe) aie 2 
Ago—.ooAl, T.( —.0543) As.osPD.97 8.4R 
AgIn» 2.30-2.46 C16 AsPd, leg 
Ag:Pb, 7.2M As;Pd; 1.9 
AgPb* 7.20 AsSn* 4.10 
AgSn 3.70R As?Sn? 4.2R 
Ag, Sny 1.5-3.7R AuBe 2.64 B20 
AgTh, 2.26 C16, a = 7.56 | Au2Bi 1.84 Gils, 
CL Sra a = 7.958 
Ag.osTl.os 2.32R AuNb; 11%5 A15, a = 5.21 
Ag. osTl.o7 2.68R? AuzPb, 7.20MR 
AgTl* 2.67R AuPb* 7.0R 
Al 1.196 99 |Al, AuPb» 7.0R 
a = 4.0496 AuPb» 4.42 C16 
Al 1.183 104 AuSb, 0.58 C2, a = 6.658 
Al(6063)alloy [1.14 94 AuSn, 2.38 D1. 
AlzGeo-.oo2 T)(—.003) AuSn, 2.48R 
+ .002) Au,Sn, 3.71MR 
Al. ;Ge,;Nb3 12.6 A13, AuSn 3.70R 
a = 5.175 AuTh, 3.08 C16, 
Al;Mgo 0.84 Cub.; FC, a = 7.42, 
a = 28.28 e = 5.95 
Al,Mgo-.ou T.( —.0478) AuTI* 1.92R 
AlMos; 0.58 Al5, Au.e7Tl.73(w/o) |2.04R? 
a = 4.950 AuV; 0.74 Al5, 
AINb; 17.5, 18.0 Al15, a = 4.883 
a = 5.187 AuZn; WI P. cubic 
AINbs; eal Al5, a =27.603 
(sintered) a = 5.186 Au. o5Zr. 95 1.65 A383 
Al 22—.31Nby 16.06-18.0 A15 Au. 07Zr.93 2.52 A838 
(sintered ) (3.75VA) 
Al.i7—.asNby 15.2-17.6 Al5 Au. 1oZr. 38 2.74 A3 
(melted ) (3.64VA) 
Als. osNbe<.7s5 7-12 o-phase, D& Au. 10ZF. 90 2.79 A3 
Al,_zNb;Sb, <4.2-15.7 Al5 (3.7VA) 
Al. sNb;Sn,;5 16.3 Al15 AuZr; 0.92 Ald 
Alo_.sNb;Sn1_.» 14.6-18.1 Al5, BMo, 4.74 C16 
a = 5.262- BNb 8.25 By; 
5.292 BRe, 2.80 
Al;Os 5.9 B;Ru; 2.58 D10., 
AlOs 0.39 B2 a = 7.465, 
ALLEip-Geon T’( —.0048) ce = 4.715 
Al;Th 0.75 DO, BT asd 312 C16 
a = 6.500, BW, 3.10 C16 
c = 4.626 BZrA 2.8-3.2 Cub., F.C 
Al, Zno-.01 T( —.0444) BaBi; 5.69 740 |Tet., 
AlZr; 0.73 Tbe 4,37 a = 5.188, 
Al.Zr <0.85 C14, ce = 5.157 
a = 5.282 BaRhy» 6.0 CI5: 
c = 8.748 a = 7.852 
AsBiPbA 9.0R Be (thin films) |7-9R 
AsBiPbSb 9.0R Bell (thin film) | ~6 
As, Nb;Sny_; 17.91-18.0 Al5 Bel (thin film) |~8.4 
AsNi,25Pd.75 1.34 C2 Bi (films ~6 
ASNi,12Pd_, 38 1.39 C2 deposited at 
As.50Ni,Pd, 1.60M B8, low temp.) 
ASNi,25Pd,75 1.6 B8,, a = 3.66, | BilII 27,000- |7.25 
c = 5.038 28,400 atm. 
AsPb* 8.4 
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TABLE II. SUPERCONDUCTIVE MATERIALS (Continued) 
ee ee a | a ee 











Materia | 140%) |HsOe) gC! | mtateriat | TAK) 1408] gy 
Bill 25,000 atm.|3.916 BizRb 4.25 C15, 
25,200 atm.|3.90 a = 9.609 
26,800 atm.|3.86 Bi,Rh(7) 2.70 Hex. 
Bi;Ca 2.00 complex 
Bi 5Cd_12 8.2 BiRh 2.06 B8,, 
Pb.25Sn.12 a = 4.094, 
(w/o) c = 5.663 
Bi.Cs 4.75 Cla; Bi;Rh one Like NiBi,, 
a = 9.746 Ortho., 
BiCu (unstable)}2.20 a = 11.522, 
Biln, 5.6 Hex. b = 9.027, 
(disordered ) c = 4.24 
Bio—.oosIny T’(—.0129 BiSn* 3.48R 130 
+ .0119) BiSnA 3.81R 
Bi,K 3.58 C15, Bi,Sn, 3.85-4.18 
a = 9.501 Bio_.oiSn, 3.730-3.734 
Bik 3.60? Bi;Sr 5.62 530 |Ll., 
Bili(a) 2.47 Lilo, = 5.042 
be 3.361, BisTl; 6.4R 
C= 4.24 Bios Tl. 74 4.4 Ll,, 
BiNa 2.25 Lilo, a = 3.46, disordered? 
c = 4.80 Bios Ll. 74 4.15 L1,, ordered? 
Bi,Nb;Sni_z 18.0-18.2 BisY3 220) 
Bi;Ni 4.06 Orthorhombic | Bi3;Zr.7 1.51 
a = 8.875, CCo,1T a. 99 Broad, 2-8 
b =4.112, | CMos 2.78 L; 
Cee CMo Toth Hex 
BiNi 4.25 B8,, CMo 9.26 
a = 4.070, C.s0Mo,Nb, 12.5M Bl 
ce = 5.35 C.50Mo,Ti, 10.2M Bl 
BiPb* 8.8 C.s0Mo.Vy 9.3M Bl 
Bi.sPb.5 8.4 a = 9.746 C.s0Mo,Zry 9.5M Bl 
BiPbSb 8.9R C.N,Nb.50 17.8M 
BisoPb.si8n.19 |8.5R CNb 6.0 Bl 
(w/o) CNb 10.3 Bl, a = 4.40 
Bi,PbSn 8.5R C. 829.977 Nby 1.05-11.1 
Bi,Pd(a) 1.70 Monoclinic C.o77Nb Hiei 
a = 12.74, CNb ~14 
b = 4.25 (Linear 
ce = 5.665 extra- 
B = 102°35’ polation) 
BiPd Bett Orthorhombic | CRuA 2.00R 
a t075203) CTas a3 D;", a = 3.09, 
b= 8.707, c = 4.93 
¢ = 10.662 C. s48_.9871 ay 2.04-9.7 
BiPd, 4.00 C.o87La 9.7 
Bi,Pd(g) 4.25 Mets, CTa ~11 (Lin- 
a = 3.362, ear extra- 
b = 12.983 polation) 
BiPt 121; '2.4 B81, CTa 2-7 Bl, a = 4.455 
a = 4.315, C.solazWy 10.5M A 
c = 5.490 CW, 2.74 L; 
Bi.Pt(B) 0.155 10 |Hex., CW, 5.2 Cub. FC, 
a = 6.44, a = 4.25 
@ 226,25 Calre 46.15 C15, 
Big::1Pt 1.21-2.05 BB, a = 7.545 
Sbo.9-0 a = 4.13-4.32, | CaPb 7.0R 
c = 5.47-5.48 

















ee 


E-85 


Material 


CaRhz» 


Cd 


Cd 
Cd.3Hg.7 
Cd_4Hg.« 
CdHg 


Cdo_.oooIny 
Cd.o7Pb.o3 
CdSn* 
Cdo_.oi1Sny 
Cd_17Tl.s3* 
CdisTl.s2 
Ce,Gd,Ru_o5 
Ce. s6Gd_o4 
Ruy, 
Ce. o2Gd os 
Ru, 
Ce,La, 
Ce. 1 La. 99 
(Ce,Pri_z) Ru, 
CeRuz 


Co(Fe)Siz 
CoHf, 


Co.o3ID.97 

(Thin films 
formed at 6°K) 

Coo_.01Mo. sRe. 2 

Co(Ni)Siz 

CoRhSi, 

Co, Rh,Si, 66 

CoSiz 

Co;Th, 


Contr; 
Co,Ti, 
CoTi 


CoTis 
CoU 
CoUs 
Coo-.03Vy 
Co.10Zr, 90 
CoZr, 
Cro—.ooodny 
(Deposited at 
low temp) 
Cr, 6Ir.4 
Cr, 6sIr. 35 
Cr. 7Ir,s - 





TABLE II. SUPERCONDUCTIVE MATERIALS (Continued) 


T.(°K) 


6.40 


0.54C 


0.56 
1.70 
1.92 
lerid 


T.( —.0535) 
~4,20R 
3.65 
3.725-3.734 
2.30R 
2.54R 
3.20-5.20 
5.20 


5.20 


1.3-6.30 
3.60 
1.4-5.3 
4.90 


1.40M 
0.56 


3.95 


~2-10 
1.40M 
2.0-3.0 
3.65M 
1.22 
1.83 


2.8M 
3.8M 
0.71 


3.44 
1.70 
2.29 
1.5-5.3 
3.90 
6.30 
1.7-4.2 


0.4 
0.59 
0.76 








H.(Oe) 


29 


30 


266 


105 





Crystal 
Structure oo 


C15; 
a = 7.525 
A38, 
a = 2.9788, 
c = 5.6167 
Tet BCs 
a = 3.940, 
c = 2.916 
C15 
Clix 
C15 
C15 
C15, 

= 7.535 
Cl 
E9;, 
a = 12.067 
Cl 
C1 
D10,, 
a = 9.833, 
c = 6.200 
Co in a-Ti 
Co in £-Ti 
A2, SS, 
a = 2.99 
E95, 11.30 


Distorted B2 
D2 


A3, SS 
C16 


HCP 
HCP 
HCP 


Material 





Cr. 72IP.28 
CrsIr 
Cr. slr, 2 
Cr. ssIr.51 
Cr. s7sIr.125 
Cr. 9Ir.1 
Cro_.o2Mo. 
Re.» 
Cr =. iNb, 
Cr, s_.6Rh, 2.4 
Cr. s75Ru. 125 
Cr, g5 hu, 15 
Cr sRu,2 
Cr3;Ru 
Cr;Ru 
Cr. 7Ru.; 
Cr.Ru 
Cr. sRu,4 
Cr. 6RU,4 
Cr. sRu., 
Cr, ;Ru.s 
Cr.1_.5Ru.9_.5 
Grid, 
Crk 
Cr.25Ti.zs 
Cro_-.o05Vy 


Cr.01V.99 
Cro_.iVy 
Cuan 4 
(Formed at 
6°K) 
Cu.csln’ 4 
Cu. osIn. 96 
Cu,Pb, 
CuS 
Cu,Sn, 
Cu,Sn? 
Formed at 
10°K) 
Cu,Sn} 
(Formed at 
300°K) 
CuThy» 


Cu o-.027Vy 
D.ii—asNb 
Dy oi La, 99 
Er, o:La,99 
Ero_.oslay 
Bu. oa. 99 
Euo.o = isLay 
Feo_.oisIn 
(Deposited 
4.2°K) 
Feo_.o.In¢ 





_ T(°K) 


1.30 
0.34-1.65 
3.6M 
4.2M 
3.70 
2.0-5.3 


4.8 


1.9-5.2 
3.75 


3.49 


3.9-5.3 
8.76-9.13 





H(Oe) 


700— 
1250 
980 





Crystal 
Structure 


Al5 
Al5 
Al5 
Ald 
Al5 


BCC, SS 

A3, SS 

A15, plus 
A15, SS 

Ald, SS 

A15, as cast 
A15, annealed 
A15, 8S 


A3, SS 

Cr in a-Ti 
Gr in’ 6-11 
Cr in B = Ti 
A2, SS 


A2, SS 
A2, SS 


B18 
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Material 


Fe.o:1Moo_.3 

Nbi—7 
Feo_.osMo.sRe.2 
Fe.osNi.osZr.90 
Fe;Th, 


Fe, Tiy 

Fe, Ti, 
FezTI.Vi.4 
FeU; 
Fe.:Zr.s 

Ga 

Ga 


Ga (thin film) 
(Formed at 
low temp) 

Ga sGe.sNb3 


Gao_.oogIny 
Ga2Mo 
Ga,Mo 
GaMo; 


GaNb3; 


GaNbs3 
(sintered) 
Gao_.aNb3Sni_.7z 


Ga. sNb 3502 


GazNb;Sni_z 
18.0-18.15 R 
(Ga, sol, 5) V3 
GaV3 


GaV. 
GaV3.34 
GaVo.95 
GaV>.61 
GaV 2.48 
GaVz 
GaVi.05 
Gd. oo5La. 995 
Gd _oos— 01 


Gd. oiLa. 99 





TABLE II. SUPERCONDUCTIVE MATERIALS (Continued) 


PEGS) 


73 

T/(+.0325) 

9.5 

9.8 

0.76 

14.5 

125-132 

18.03- 
18.37R 

18.0-18.17 


14.0-18.1 


13.1 
18.0-18.35 


8.6-11.9 
16.8 





H)(Oe) 


51 
59.4 





Crystal 
Structure oo 


D102, 
a = 9.823, 
ce = 6.211 
Fe in a-Ti 
Fe in 6-Ti 


D25 

A3, SS 

Ortho. 

a = 4.5198, 

b = 7.6602, 
= 1455258 


Al5 


Al5, 
a = 5.230a 
5288 

Not single 
phase, A15 

Al5 





Al15 
Al5, 
a = 4.816 
Ald 
Ald 
Al5 
Ald 
A15 
Ald 
Al5 











. N70 Crystal 
Dc Eee Structure 
Gd_ooLa. 91 ~6 (Superconducting and Ferro.) 
Os. 
GdOs. 66 Y y 1.4-4.7 
2.2-7.2 
Gdo-.o2zPbo_.5 
(Deposited at 
low temp) 
Gd,Ru, 3.60M C15 
Thyss 
Gelr 4.70 B31 
GeLa 1.49 Ortho., dis- 
torted ThSi. 
type 
Ge.;Mo 1.20 
GeMos; 1.43 Al5 
GeNb; 6.90 Al5, 
a = 5.166 
GeNb2A 1.90 
Ge.22Nb 5.3 Al5, 
a = 5.168 
Ge.s5Nb3.45 4.9 Al5 
Ge. 72Nb3.28 aD Al5 
Ge:zNbs; 17.6-18 0 Al15 
Sni_:z 
Ge.;Nb;Sn.5 12.6 Ald, 
a = 5.236 
GesPr Ferro. C. 
GePt 0.40 B3l, 
a = 6.088, 
= §.733, 
ec = 3.701 
Ge3;Rh; ZaZ Related to 
InNiz, 
ortho., 
a = 5.42, 
b = 10.32, 
c = 3.96 
GeRh 0.96 B3i, 
a = 5.70, 
b = 6.48, 
ce = 3.25 
GeSc 1.30-1.31 
GeTa2° 1.60? 
GeV; 6.01 Al5 
GesY 3.80 ©; 
H.33;Nb 7.28 Cub., BC, 
a = 3.323 
H.iNb 7.38 Cub. BE; 
a = 3.327 
H.osNb 7.83 Cub., BC, 
a = 3.311 
H.2Ta 2.81 Cub., BC, 
a = 33.31 
H.osTa 3.26 Cub., BC, 
a = 3.316 
H.oTa 3.62 Cub., BC, 
a = 3.314 
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TABLE II. SUPERCONDUCTIVE MATERIALS (Continued) 





Material T.°K) |Ho(Oe) 
Hf.»5Mo.1 2.5 
HfN 6.2 
Hf,NZr, 6.2-10.7 
Hfo_.sNb, 8.3-9.5 
Hf,Nb, >1.2 
Hf. ¢5—.3508, 2.3-2.4 
HfOs. 2.69 
HfRe, 4.80 
HfRez 5.61 
Hf.1.Re. ss 5.86 
Hf. o25Re.975 lad 
Hf.375Re. 125 1.70 
Hf, 99Rh.o1 0.85 
Hf. 9sRh 02 ws 
Hf.97Rh. 03 1.37 
Hf. 96Rho4 1.51 
Hfo_.s5Tay 4.4-6.5 
Hf. 99Zr.o1 0.37 
Hg (8) 3.949 339 
Hg (a) 4.153 412 
Hg. 995-1.0 41.38-4.15 
In, 
Hg. s_.98 3.15-4.07 
iba, 
Hg .os—.20ln, 3.25-4.55 
Hgo_.osIny 3.32-3.62 
HgIn 3.81 
Hgo_.o7Iny 3.41-3.34- 
3.43 
Hg.K 1.20 
Hg;K 3.18 
Hg,K 3.27 
Hg ,K 3.42 
Hg.Na 1.62 
Hg.Na 3.05 
Hg.Pb 4.14-7.26 
Hg .12~.20 3.75-3.98 
Pty 
HgSn 4,20 
Hgo_.oSn, 3.726-3.734 
Hg.o26 Tl. ov 2.30 
Hg_104T 1.96 2.96 
Hg.13i Tl. 806 3.20 
Hg. 69s Tl. 302 3.888 
Hg. 714T 286 3.875 














Crystal 
Structure 


A2 plus A8, 


SS’s 
Bl 


A2, 85S 


A2, SS 
C14, 

a = 5.184 
c = 8.468 
C14, 

a = 5.239, 
c = 8.584 
Hex. 
Al2 
A3, SS 

A2, SS 
C14, 
5.239, 
8.584 


Ortho. 


Hex. 
Hex. 


Tet., SS 


Material 


AA CASS) 





Hg. 734Tl. 266 
Hg. s47Tl.iss 
Hg.o35 T1065 
Hg. 9711.03 
Hg. 72T 1.28 
Ho. ;La. 99 
Hoo_.o42Lay 
In 


In 

In4 (Deposited 
at low temp) 

InLa; 

InzMng_o004 
(Deposited at 
4,2°K) 

InNb; 


In o=— 3Nbz3 
Sni_.7 

InPb 

In,Pb, 

In, Pb, 

InzPbo_.003 

In.»;Pd,4, 
(Formed at 
6°K) 

(InSb) 0.07 
Sn, 

InSe; 


In,Sno_.02 
InzSno_. 005 
Ino_.0128ny 
In,Sn, 
In,Sn, 
In.;Sn.3 
In,;Sn.; 
In.75Sn.25 
Inp= o3sDy 
InzTho_. 00s 


In. 05 Tl. 995 
InTl 
Inge; 


In. 95~.63 
aD 05—.37 

In. o2Zn.4, 
(Formed at 
6°K) 

In. 5Zn,4,B 

Ir 


IrMo 


3.690 
4.100 
4.100 
4.109 
3.84R 
5.20 
1.3-6.3 
3.396C 


3.4035 
3.95-4.25 


10.40 
2.24.2 


9.2 
18.0-18.19 


6.65 
3.39-7.26 
4.36 
T.(—.0147) 
4.45 


3.67-3.74 


T/(—.0097) 

3.724-3.734 

3.40-6.40 

3.4-7.3 

7.30 

6.9 

6.5, 5.5 

3.63-3.73 

iy 
(—.0252). 

2.418 

2.7 


2.7-3.374 
2.4-3.30 
4.55 


4.6 
0.140 





<1.0 


TO 


H,(Oe) 


278 


293 


~2000 


19 











Crystal 
Structure 
A6, 

a = 4.5979, 
c = 4.9467 
Ll., a = 5.07 

Al5, 

a = 5.303 
Al5 
DO19, 

a = 6.421, 
e = 56.183 
Tet., SS 
Al, 

a = 3.8389 
A3 
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TABLE IT. SUPERCONDUCTIVE MATERIALS (Continued) 








Material | TK) |H400)| siryeture co | Material | TACK) [HKOe)| go itrane: 
IrMos; 8.8 Al5, La(a) 4.80 Hex., 
a = 4.974 a = 3.770, 
IrMos; 6.8 D8,, ce = 12.159 
a = 9.631, Las) 5.91 Al, 
c = 4.956 a = 5.296 
Tr.o5Mo. 74 6.7 D8, LazLu, 2.0-3.4 
a = 9.63, La. ssLu 45 2.20 La type, Hex. 
c = 4.96 La. sLuy. 3.40 La type, Hex. 
Ir.o5Mo.74 9.6 Ald, La. 9Lu.o1 5.60 La type, Hex. 
a = 4.972 Lao_.ouNd, 1.4-6.3 
Ir.s7zNb.¢3 2.40 D&, La. ooNd.o1 4.70 
a = 9.86, LaOs» 6.5 C15, 
c = 5.06 a = 7.737 
IrNbA 7.9 D8,, La.o9Pr.o1 5.30 
Ir.Nb; 9.8 D8,, LaRu, 1.63 CLS; 
a = 9.834, a = 7.702 
c = 5.052 LaSiz ~2.5 C. 
IrNb; 1e7 Al5, La;Si3 1.6 D8;3(?) 
a. 5s La.99Sm.o1 4.50 
Ir. 2370. 14T i573 5.5 E93, LazSm 0_.02 1.3-6.3 
a4e— 11.620 LazTDbo-_. 013 1.4-6.3 
Tr.2650.085Ti.gs — |2.30 E93, La.osTb.01 PaaS) 
a = 12.4380 LazYy 5.40M Cub. and Hex. 
Ir, 95O8. 05 0.6 A3, 8S La.cY.4 1.70 La type, Hex. 
Tr. 3508.15 0.55 A3 La.7sY .25 2.50 La type, Hex 
Ir_;Os 3 0.46 Cub., FC Lass Y .15 3.20 La type, Hex. 
Ir;Os.; 0.97 A3, Cub., FC | Lass Y os 5.40, 4.4 La type, Hex. 
Ir. .Os. 4 0.98 A3, Cub., FC + Cub. F.C. 
Ir, ;Os.5 0.98 Cub., FC La.99¥b.o1 5.50 
Tr .Os.¢ 0.74 Cub., FC LiPb 7.20R 
Ir,308,7 0.49 Cub., FC LuOs, 3.49 C14, 
Ir.25Os.75 0.38 Cub., FC a = 5.254, 
Ir.,Os.s 0.30 Cub., FC c = 8.661 
TrOsY 2.60 C15 LuRu, 0.86 C14, 
Ir ;Os.5Y 2.40 C14 a = §.204, 
Ir.Se 1.03 (Cals, c¢ = 8.725 
a = 7.348 Mg~ .47T1~ 153 |2.75 220 |B2,a = 3.628 
Ir.Sr ar C15, Mno_.osPbp —|2.3-7.2 
a = 7.700 (Deposited at 
Ir.Th 6.50 Cis, aS) 
a = 7.664 Mn, Ti, 0.6-2.3 Mn ine = Ti 
IrsTh; 1.52 D10s, Mn. Ti, 1.1-3.0 Mn in 6 = Ti 
a = 10.06, MnU, 2.32 D2, 
c = 6.290 Mo 0.92 98 |A2, 
IrTis 5.40 Ald, a = 3.1468 
a = 5.009 Mo.N 5.0 Cub., FC 
Ir (Ir. 33 V2. 67) 1.39 Alb, MoN 12.0 Hex., ordered 
a = 4.794 Moo_.o3Nby 1-8.7 
Ir.o3W.72 4.46 D8,, (See Fc, Mo, 
a = 9.67, Nb) 
c = 5.00 Moo_.3Nby 2.6-9.2 A2, SS 
Tr.o5W.75 2.1-3.82 Moo-.42Nby 0.25-9.2 
roa Dales C15, Mo.Nb.¢ 0.60 
a. 7.500— Mo .43—,.51Nby ~.07-.181 A2, SS 
7.520 Mo.s:Nb 49 ~.07 A2, SS 
Ir.Zr 4.10 C15, Mo sNio_.o2Re.2 | ~8-10 
a = 7.359 Mo;0s 7.20 Al5 
Ir.:Zr.9 5.50. A3 
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TABLE II. SUPERCONDUCTIVE MATERIALS (Continued) 














Material T.(°K) |Ho(Oec) tity * Material | T.(°*K) |Ho(Oe) suis eat : 
Mo 6208.38 5.65 D8,,a Fa 9.60, Mo 00981. 248 14.0 Al5 
ec = 4.93 V 743 
MoOsA 5.20 D8& Mo 0058.25 16.0 Al5 
Mo3PA 7.00 V 145 
Mo3P Oveil: DO; Mo 05T¢.95 10.8 
Mo.;Pd.; oro A3, SS Moi1Te.9 13.4 
Mo;3Re 9.80 530 MoisTc.s5 14.0 
Mo.;Re.s Oe ee) D8;,a = 9.61, | Mo Tes 14.0 
c = 4.98 Mo ..5Tc.75 15.8 
Mo2Re 10.8 Mo .3Tce.7 12.0 Annealed, 
Moo_.12Re, 1.6-7.9 A3, SS o = phase, 
Mo.23Re.77 9.3 x-phase a = 9.5091, 
Mo »7Re.73 6.5, 9.1 o and c = 4.9448 
x-phases Mo.35.T ces 13.3 
Mo 23Re.72 6.5 o and Mo 4Tc.¢ 14.7, 13.4 
x-phases Mo 4;Tc.55 14.0 
Mo.;Re.; ile, Ile A2, SS and Mo.;Te¢5A 12.6 
o-phase Mo ;Tc.; 14.3 
Mo. 33_.45Re, 5.7-6.0 o-phase Mo ..«Tec 4 12.8 
Mo.42Re 55 6.5 o-phase Mo.;Tc.; 14.0 
Mo.42Re 53 8.4 D8;, a= 9.59, Mo 065 Ti.935 UPA BCC, 
c = 4.97 metastable 
Mo .35Re 65 8.6 D8, ey 9.57, Mo 6 Li.o4 2.04 BCC, 
c = 4.97 metastable 
Mo ..62_.9,;Re, 1.2-12.2 A2, SS Mo osTi.oe 2.60 BCC, 
MoReA 6.0 D8, metastable 
MoRe; 9.89, 9.26 Al2 Mo .osTi.o1 3.09 BCC, 
Mo sRe..Rh, ~10-10+ metastable 
Mo.ResRu, |~10-10+ Mo, Ti, 2.0->4.20 | BCC, 
Mo 3sRh.» 8.20 Cubs, Buce a = 3.223- 
SS 3.264 
Mo 97Rh 03 1.50 Cubs, BaCe Mo .o625—.086 2.04-3.09 
SS 16, 
MoRh 1.97 A3. 8S Mo o6_.6 1.38-3.7 A2, 88 
Mo.95Rh o5 2.30 Cubs Oe Ti.o4_.4(8) 
SS Moo_.05 1.9-2.5 A8, SS 
Mo .92Rh os 3.90 Cubs Baeu Tiy_.95(@’) 
SS Mo.116U.s7a(y) [1.85 A2, SS, 
Mo.s4Rh is 7.70 Cubi,.BsC., a = 3.44 
SS Mo.217U.sss(y) {2.06 A2, SS, 
Mo .2Ru.sA 1.66 A3, 8S a= 340 
MoRu 9.5-10.5 A3, SS Mo. 305U.695 (vy) |1.97 A2, 8S, 
MoRuA 6.90 D&, 8) = 3.89 
Mo .o25Ru 975 0.59 Mo.14U. g¢ 9.02 y-U 
Mo .o5Ru 95 0.76 A8, SS Mo.18U. 52 2.07 y-U 
Mo .1oRu 9 1.0 A8, SS Mo.22U.78 2.08 y-U 
Mo.2,Ru.75 2.6 A3, 8S Mo.25U.75 1.94 y-U 
Mo..Ru, 7.0 D8, a = 9.55, | Mo 3U, 1.84 y-U 
e = 4.95 Mo,U, 1.85-2.06 y-U, plus Mo 
Mo;Sb, 2.10 Moo_.3U, 2.05M a-U, y-U plus 
Mo;Si 1.30 Al5 Mo 
MoSi.; 1.34 Mo.Vy 0-5.3 
Mo 158i,25V 60 4.54 Al5, N.g2Nb 3.80 NbN Tet. 
a = 4.758 + Nb2N, 
Mo.12Si5Vies [5.1 Ald a = 3.042, 
Mo.osSi.2sV.70 15.59 Al5, c = 4.985 
a = 4.736 NNb <5.10 Hex. NbN 
Mo 028i.5V.73 10.4 Al5 (NbNI) 
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Material CIS) 
NussNb <5.50 
N.igNb 5.72 
N.g2Nb 6.10 
N.s0Nb 5,.2-9.7 
N.isNb 7.20 
N3sNbg 7.20 
N.s2Nb 8.66 
N.sNb 8.90 
N.s2Nb 10.60 
N.osNb 8.0-18.1 
N.o4Nb 7-14 
N.Nb, 11-16 
NNb 15.60 
N.oosNb. 997 9.120 
N.oisND. 984 9.245 
N(i2.sw/o)Nb_ {15.2 
N.o7NbO.07 6.2 
N.77NkO.07 11.0 
N.ssNbO.02 6.0 
N.uNbO.03 7.0 
N.ssNbO.10 8.1 
N.ssNbO.038 9.9 
N.470.03Ti.s50 2.9 
N470.03T i. 50 4.86 
NO .490.01Ti.so |5.58 
N 480. 02Ti. 50 5.58 
N1202Vee(w/o) |5.8 
Nis02Vi9(w/o) |6.7 
NisOsVis(w/o) |8.2 


H(Oe) 





























Crystal t é Crystal 
Structure 0 Material TSK) | Ho(Ie) see ~ 
Hex. NboN No. 3aRe 4-5 Cub., FC 
Nb f Nb;N, No-_.oisl ay 3.63-4.483 
a =) 3.050; NTi 4.86 Bl 
c = 4.946 NTi 5.60 Bl 
Tet. NbN + | NV 7.50 Bl 
Hex Nb2N NV 8.20 Bl 
TbN III + NZr 8.90 Bl 
NbN Tet., NZr 9.05 Bl 
a = 4.377, NZr 10.7 Bl 
Ga 4.020 Na.esPb.72 7.20R 
Hex Nb2N + Nb 9.17C 1944 |A2, 

Cub. Nb a = 3.3004 
Tet., FC Nb 9.13 1980 
NbN III + Nb. 9620. 038 5.840 A2 
NDN Tet., Nb. o8¢O..o14 8.200 A2 
a = 4.378, Nb. 9480. 052 6.650 A2 
e = 4.321 Nb. 9360. 064 9.023 A2 
Tet., NbN Nb;Os2 1.78, 1.85 D&, 
Cub. + Tet. a = 9.844, 
NbN c = 5.056 
NbN III, Nb. ;Os.5 2.86 Al2, 
Cub. a = 9.760 
a = 4.380 NbOs2 2.52 Al2, 
Cub. NbN III a = 9.655 
Bl, Nb;Os 1.05 Al5, 
a = 4.377- a = 6.121 
4.381 NbOsA 1.40 D& 
Bl, a = 4.375 | NbsPb:Sni_z [18.0-18.15 
A2 Nb.«Pd.4 2.04 — 2.47 Al2,a = 9.77 
A2 Nb. «Pd.4 1.7 Al12 
Bl NbPdA 2.0 D8 
Cub., BC, Nb. ¢25Pt.375 3.73 D&,a = 9.91, 
a = 3.304 e = 5.12 
NbN III + Nb. 625Pt.375 4.2 D8, 
NbN Tet., Nb. 62Pt.33 4.01 D&, a = 9.91, 
a = 4.377, ¢ = 5.13 
c = 4.320 NbPtA 2.40 D& 
NbN Tet. + | NbsPt 9.20 Al5, 
Nb.N, a = 5.153 
a = 3.044, Nb.1sRe. 82 9.7, 8.89 Al2, 

= 4.929 a = 9.641 

Nb.N + Nb | NbReA 2.0 D8, 

NDN Tet. Nb.sRe.¢ 2.36 A112; 

NbN III, cub. a = 9.781 
Cub3 Nb.sRe.¢ 2.5 D8&, a= 9.77, 
a = 4.230 c = 5.14, 
Cub., plus 

a = 4.240 Al2, 

Cub., a = 9.773 

a = 4,240 Nb. ;Re.s 2.0-3.8 D8, a = 9.79, 
Cub., C=) OsLO! 

a = 4.240 plus cub., 
Cub., a = 3.189 

a = 4.130 Nb. 3sRe. 62 2.45 Al2 

Cub., Nb. «Rh.« 4.04 D&, a = 9.80. 
a = 4.132 © = 5.07 
Cub., NbRhA 4.10 D& 

a = 4.135 
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TABLE II. SUPERCONDUCTIVE MATERIALS (Continued) 




















Material T.(°K) |Ho(Oe) desea, a Material T.(°K) |Ho(Oe) seemed A 

Nb;Rh 2.5 Ald, Nb2SnTa 16.4 Ald, 

a = 5.115 a = 5.280 
Nb. «Ru.4 1.2 Nb2SnTa;5V.5 {12.2 Ald 
Nb..Ru.¢ 2.5 NbSnTaV 6.2 Ald, 
Nb, »Ru_1 2.8 a = 5.175 
Nb. 925Ru.o75 4.20 Nb3S8n,_zTl, 18.0-18.16 
Nb3Sbo-_.3 14.7-18.0 Ald Nb3Sn2V3 7.4 Ald 
Sny_.7 Nbos8nVo.5 14.2 Al15 
Nb3Sbo_.7 6.8-18.0 Al5, Nb.2SnV 9.8 Al5, 
Sni_.s a = §.292— a = 5.171 

5.270 NbSnV2 5.5 Al5, 
Nb;SiSn V3 4.0 a = 5.115 
Nb3Si.59D.5 8.3 Al5 Nb. ¢4T 2.36 6.8 A2. SS 
Nb3S8i. 69n.4 6.5 Al5 Nb .47T 4.53 6.2 A2, SS 
Nb;Sn 18.05 Al5, Nb.29Ta.71 5.4 A2, SS 

a = 5.289 Nb.isTa.s4 4.85 A2, SS 
Nb;Sn (Strain) 17.5-17.9 Al5 Nb. osT a. 94 4.6 AZ, SS 
Nb;Sn 16.95-17.9 Ald Nb.Ta, 4.4-9.2 A2, SS 
(Torsion) Nb, 73T 4.02 >4.2 
Nb,Sn4 8.2-17.9 8o0 Zr.25 
NbSnz 2.60 Ortho., Nb. 70T 2.05 >4.2 

a = 9.852, Zr. 25 

ly = 5.645, Nb. ¢5Ta.10 >42 

Ge = 19ORI26 Zr..25 
Nb,Sn, 17.25-18.18 NbTc; 10.5 Al2, 
Nb. ;Sn.5 17.91 a = 9.625 
Nb3Sn>e 16.6 Tet., Nbo_.1s 1 11.—85 0.6-5.5 A3, SS 

a = 6.901, (7.9, annealed) 

c = 9.533 Nb.Ti 9.3 
Nb, 925n. 08 5.6 SS Nbo.2_.36Liy 1.7-7.5 
Nb.3Sn.2 18.18 Al5 (quenched) 
Nb, <Sn,2 18.0 A15 Nb seaTig 5.8-9.5 
Nb. g4Sn.1¢ 5.6 Al15, (slow cooled) 

a = 5.282 Nb.25-1Tiy 6.7-9.6 A2, SS 
Nb. sSn.2 5.6-6.6 Ald, Nbo_.2sTi, 1.6-6.3 Hex 

a = §.283- Nb. ;Ti.5 9.5 

5.282 Nb. 222 1.98 A2, SS, 
Nb. 76Sn.24 18.2 Ald, U.178(y) a =945 

a = 5.288 Nb. 26U.74 1.85 y-U 
Nb.728n.28 16.0 Al5, Nb.U, 0.9-1.0 Nb in a-U 

a = 5.286 Nb,U, 1.8-2.0 Nb in -U 
Nb, sSn.2 7.2 Al5, Nb.V,y 4.1-9.2 A2, SS 

a = 5.287 Nb, ¢s-1W,y 1.5-9.2 A2, SS 
Nb. 76Sn. 24 17.5 Nb. 75Zr.25 10.8 
Nb. sSn.2 18.5 A15, Nbo,4-121y 8.8-10.8 A2, SS 

a = 5.290 Nb2Zr 10.80 
Nb. 728n. 28 18.2 Al5, Ni.osPd.95Tes 1.40 C6 
Nb. 76SN. 24 18.1 Al15, NisTh, 1.98 D102, 

a = 5.291 a = 9.885, 
Nbsq—zy 14,1-18.0 c = 6.225 
SnTa3, Nio.osVy 2.1-5.3 A2, SS 
Nb;,Sn 6.0-18.0 NitsV.sZr 0.43 C15, 
Tasa—s) a = 7.068 
Nbo.7sSnTa.25 17.8 Ald Ni.iZr.s 1.50 A3, SS 
Nb». SnTa_s 17.6 Ald NiZr2 1.52 
NbSnT a. 10.8 Al5, O.105Pd.o85 2.09 E93, 

; a = 5.287 ZY .61 a = 12.470 
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TABLE II. SUPERCONDUCTIVE MATERIALS (Continued) 


———— Se 











; é Crystal ' 
noave ss aaa ati athiueilts 20 Belson) seid int atl hos Ne) eee, co 
OReTi 5.74 Pb2Pd 2.95 C16 
O.14Rh, 287 SO H93, PbeRh 2.66 C16 
Tiszs a = 11.588 Pb«Pt 2.80 Related to 
O.10sRh. 285 11.8 E9s, C16 
Zr 61 a = 12.408 PbSb* 6.6 
O.oosT a. 904 4.185 A2 Pbo_.oiSny 3.731-3.734 Tet., SS 
O.017T a.o983 3.78 A2 Pbho_.oos Tl, T/(+.045) 
O.o28T a. 972 3.48 A2 Bonus 4.2 <185- 
O.03V.97 1.8-2.4 555 
OV3Zr3 eo E9s, PbTl. 3.75, 4.09 
a = 12.160 Pb. 3527. 648 Burd 
Os 0.655 65 |A8, Pb3Zrs 4.60 D8s, 
cD, Sh PATS}, a = 8.529, 
e = 4.3191 c = 5.864 
Os 0.58C PbZrs; 0.76 Al5 
OsReY 2.00 C14 Pd.sPt.i:Tez 1.65 C6 
Os.Se 4.60 C14, Pd.osPt.osTe2 ‘1.71 C6 
D, sa lg), Pd.osRhosTe2 {1.65 C6 
c = 8.484 Pd o5Ru.o5 ~9 
OsTa 1.95 Al2, Zr 90 
a = 9.773 PdSb 125 C2, a = 6.459 
Os3;Th; 1.51 D102, PdSbl 1.50 B8, 
a = 10:02 Pd.Se 2:20 Pd2.sSe + 
CG =6:285 PdiiSe 
OsTi 0.46 B2, a = 3.077 phases 
Os.34W 66 3.81 D8&,a = 9.68, | PdsSes 2.30 Pd2.sSe phase 
c = 4.98 Pd.Sey 2.50M 
Os.52_.7W,y 0.9-3.7 A3, SS PdSi 0.93 B3iy 
Os.37~.45Wy 3.7-4.1 A3, SS plus a = 6.183, 
D& bi = 5.59: 
Os. 23-33 Wy 2.5-3.6 D8, © SS sists! 
Os.15W.ss 22 BCC, SS plus | Pdi.7;Te2 2.25 C6 
D& 1.93 (unannealed) 
Os.1W.9 1-2 A2, SS Pdi.;Tes PRON | C6 
Os.23W 925 0.9 A2, SS 1.87 (unannealed) 
OsW3 2.21-3.02 Pdi.o5Tes 2.20 C6 
OsWA 4.40 D8, 1.90 (unannealed) 
OsoY 4.7 C14, Pdi.osle2 i767 C6 
a = 5.307, 1.74 (unannealed) 
c = 8.786 PdTe.(single 1.53 C6 
Os2Zr 3.0 C14, crystal) 1.46 (unannealed) 
a = 5.219, PdTe 2.30 B8, 
© = Baste) Pd.iZr.9 eo A3, SS 
OsZr (4.04 VA) {1.5 A3, SS PtSb 2.10 B8 
OsZr(4.1 VA) {3.0 A3, SS PtSi 0.88 B31, 
Os.1Zr.9 5.2 A3, SS a = 5.9382, 
OsZr(4.4 VA) |5.2 fe jo) = 
OsZr(4.2 VA) |5.4 A3, 8S ce = 3.603 
OsZr (4.28 VA) |5.6 Pt;Ta7 <1.2-1.5 D&, a = 9.938, 
OsZr(4.24 VA) |5.6 c = 5.16 
PPb 7.8R Mixture of PtTaAd 1.0 D8 
phases PtTi; 0.58 Al5, 
PPb* 7.8R a = 5.032 
P,Rh;A 2, PtVs 2.83 Al5, 
PW; 2.26 a = 4.814 
Pb 7.23C Al, Pt.sW.s 1.45 Al, 8S 
a = 4.9402 Pt. 6_.3W.4_.7 0.4-2.15 Al, 8S 
Pb 7.193 803 
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Niatrial T.(°K) |H,(Oe) resitiin : Material | T.(°K) |Ho(Oe) Nt a 
iptiomes 2.55-2.7 Al and A2, RhTaA 2.0 D8;. 
W.1-.37 SS Rh. .Ta,¢ 2.30 D&, a = 9.80, 
Pt. os—.95 1.1-2.2 A2, SS c = 5.09 
W. 02~.05 RhTe2 (low 1.51 C2,a = 6.441 
PteY 1.57 C15, temp. form) 
a = 7.590 Rh3Th, 2.15 D102, 
PtZr 3.0 A3, SS a = 10.031, 
Re 1.699 198 hep, c = 6.287 
a= 2.760) Rh,Ti, 2.25-3.95 
c = 4.458 Rh. os—.1sTiy 2.25-3.95 
Re 64Ta.s6 1.46 Al2, RhV3 0.38 Ald, 
a = 9.765 a = 4.784 
Re;Ta 6.78 Al2 RhW 2.64-3.37 A3, SS 
ReTaA 1.3 D8 Rh. o2Zr. 98 1.5 A3, SS 
Re. ¢51 a. 35 1.58 Al2, Rh. o3Zr. 97 6.0 A3, SS 
a = 9.762 Rh. o5Zr. 95 8.6 A3, SS 
Re,.Ta.4 1.4 D8, a= Od, Rh. o9Zr.91 ats 
e = 5.09 Rh .»Zr.s 9.0 hep 
plus A12, Rh. 13Zr. s7 8.6 A3, SS 
a = 9.783 Rh 14Zr. 36 9.5 A3, SS 
ReoTis 6.6 Al2, Rh.i7Zr, 33 9.6 
a = 9.587 Rh »Zr.s 9.0 
Re. Ti, 1.2-2.7 Rh. o3Zr.77 9.0 
Re. s3Ti.17 oeull Al2; Rh »7Zr.73 7.9 
a = 9.595 Rh 34Zr. 66 8.2 
ReV.1 9.4 Rh. 4Zr.¢ 6.4 
Re.52W.48 5.2 o-phase RhZr ond 
Re. g4-1Wy 1.6-8.0 A3, SS Ru 0.49 66 |A38, 
Re.7W.3 4.9 o-phase a = 2.7058, 
Re.7W.; 8.6 x-phase c = 4.2816 
Reis_.aW,y 2.3-4.0 A2, SS Ru2S8c1.2 1.67 \C14, 
Re 5_.7W, 4.8-5.2 o-phase a = 5.119, 
Re..W.4 4.9 o-phase c = 8.542 
Re. 4W.¢ 5.1 A2, SS and RueTh 3.56 Cit; 
o-phase a = 7.651 
Re.25W.75 4.6 A2, SS Ru.osTi.9s5 2.5 
Re. 15W. 35 2.4 A2, SS Ru. 1Ti.9 3.0 
Re.;W.; 5.03 D&, a = 9.68, | RuTi 1.07 B2,a = 3.067 
c = 5.01 RuzTi,6V.4 6.6M 
ReWA 5.20 D& RuW (es A3, SS 
Re;W 9.0 Al12 Ru.ssW.42 5.20 D8& 
Re3;W2 6.0 Ru.iW.¢ 4.67 D&, a = 9.57, 
RezY 1.83 C14, c = 4.96 
a = 5.396, RusY 1.52 C14, 
c = 8.819 a = 5.256, 
Re.Zr 7.40 Al2, c = 8.792 
a = 9.698 Ru.iZr.9 5.7 A3, SS 
Re2Zr 6.0 Ru2Zr 1.84 C14, 
Re.2Zr 6.8 Cl4, a = 5.144, 
a = 5.262, e = 8.504 
c = 8.593 Sb.Snz3 3.80R 
Rhi7Si5 5.8 Cub. Sbo_.o4Sny 3.730-3.739 Tet., SS 
a = 9.911 Sb. o2—.osSny 2.64 = 3.89 ~304-— 
RhSei.75 6.0 C2,a = 6.015 345 
Rh,Se, 6.0M SbTi; 5.80 A15, 
Rh. 538e. 47 6.0 C2 a= LAY / 
Rh.Sr 6.2 C15, Sb2TIA 5.20 
E a = 7.706 SbeTl, 5.20R 
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TABLE II. SUPERCONDUCTIVE MATERIALS (Continued) 


Material 


SbV; 


Sb oZr 3 
SiTa 
Si2Th (8) 
$izTh (a) 
SiV; 


Si.263 V.737 
Si.2osV.704 
SiV; 
Si(V.oRu.i)s 
Si(V.oTi.1)s 
Si(V.sCr.1)s 
Si(VsMo.1)s 
Si(V.sNb.1)s 
Si(V.oZr.1)s 
SigVsGe.1 
SioVsAL.; 


SiV3(1.3% 
Fe, Mn) 
Si.oV3Bi 


SiV;(0.4% 
Fe, Mn) 
Si9V3C.1 


SiV3(0.25% 
Fe, Mn) 
Si.236V.755 
(Al. 009) 
Si.255V. 692 
(A1.053) 
Si.2i8V. 694 
(B.088) 
Si.244V. 606 
(Be. os) 
Si.233V.761 
(Be. 002) 
Si.essV.747 
(C.o16) 
Si.246V.72 
(Ce. 034) 
Si.25V.70 
(Cros) 
Si.238 V. 760 
(La,oo2) 


























é Crystal 
a RY (Bo Qe) Structure 
0.80 Ald, 
a = 4.941 
1.74 
4.25-4.38 Hex. 
2.41 C32 
3.16 Cc. 
17.0 Al5, 
8 = 4.5722 
15.8 Al5, 
a = 4.726 
14.5 Al5, 
a = 4.729 
17.0 Al5, 
a = 4.728 
2.9 Al5, 
a = 4.707 
10.9 Al5, 
a = 4.736 
is Ald, 
a = 4.697 
alalere Al5, 
a = 4.732 
12.8 Al5, 
a = 4.756 
13.2 Al5, 
a = 4.724 
14.0 Al5, 
a = 4,731 
14.05 Al5, 
ry a PALL 
14.4 Al5, 
a = 4.720 
15.8 Al15, 
a = 4720 
16.3 A15, 
eS ALCS 
16.4 Al5, 
ae—"4. 120 
17.0 Al5, 
a = 5.722 
16.12 Al5, 
= 4.727 
<14 Ald, 
a =.4.733 
16.2 Al5, 
a = 4.722 
15.6 A15, 
a = 4.7255 
16.6 Al5, 
a= 4.7255 
16.5 Al5, 
a = 4.724 
15:32 Al5, 
a = 4.729 
<14 Al15, 
a = 4.709 
16.48 Al5, 
a = 4.727 





Material 


Si.24V. 758 
(Mn.007) 

Si. 233V. 751 
(O.016) 

Si. 255 V, 697 
(Re. o48) 

Si.7W 

Si2W3 

Sn 


Ta.19Ti.si 
Tai_.7Tio_.s 
Tao_.65Tii_.35 
Tao, s-1Wy 


Th.sY.s 
Th.2sY.75 
Iga Get: 
Ti 


TisV.s 
ies 35Vo-. 15 


TisVii 
Tio_.s5V1—.15 
ABM, 
Ti.is—.sV.s5—.2 
Tio_.sVi-s 
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* Crystal 
To(°K) |Ho(Oe) Structure 
16.25 A165, 
a = 4.721 
15.94 A165, 
a = 4.726 
<14 AULD: 
= 4.720 
2.84 
2.87 
3.722C 303 |A5, 
a = 5.8314, 
c = 3.1814 
8.022 309 
6.0 A15, 
a = 5.276 
6.4 A15, 
a = 5.278 
3.7 A15, 
een 
2.8 Al5, 
a = 5.041 
2.38-4.2R 
2.87 = 5.2 
7.0 Al5, 
a = 4.94 
3.8 A15, 
a = 4.96 
SiS Tet., SS 
3.734 
4.39C 780 |A2, 
a = 3.298 
4.483 830 
SSile74 
4.3-6.5 
4.4-7.8 
1.2-4.4 A2, SS 
8.22 A3, 
hy SWE SS 
c = 4.400 
9.7 Al2, 
a = 9.636 
1.368 162 |Al, 
a = 5.0843 
1.25 
1.8 
1.2-1.8 
0.39 100 |A3, 
a = 2.9504 
c = 4.6833 
6.09 
0.6-4.4 a = 2.94, 
6.6 c/a = 1.57 
(annealed) 
6.3 
2.3-7.5 A2, SS 
5.3-7.25 
3.5-7.30 A2, 8S 
5.3-6.7 |1050- |A2, SS 
1250 





TABLE II. SUPERCONDUCTIVE MATERIALS (Continued) 





; 6 Crystal 
Material (ks) welts 

AMEE 2 

Ti. 67Zr. 33 1.36 A8, Ss 

Ti -Zr.5 1.57 Ad, Ss 

Ti. 33Zr.67 1.35 A3, ss 

Ti isZr, 32 1.03 A3, SS 

Tl(a) 2.36C A3, 
a = 3.4566, 
c = 5.5248 

Tl 2.39 

U(a) 0.68 ortho, 
yb Pelayo 
B= O85 
c = 4.955 

U(Pseudo y) 1.8 (extrap. A2 

value) 














; e Crystal 
Material EG KD j(Oe) ga 
Vv 5.03C 1310 |A2, 
a = 3.0282. 
Vv lays} 1020 
VA 1.8-4.8 
V2Zr 8.8 C15, 
a = 7.439 
W2Zr 2.16 Cil5; 
a = 7.621 
Zn 0.852C 51.8 |A3, 
a = 2.6649, 
c = 4.9468 
Zn 0.855 53 
Zr 0.546 47 A3, 
a = 3.2312, 
c = 5.1477 











TABLES OF PROPERTIES OF SEMICONDUCTORS 


Compiled by Dr. Brian Randall Pamplin, 
School of Physics, 
Bath University of Technology, 
Ashley Down, 
Bristol, 7, England. 


The term “‘semiconductor” is applied to a material in which electric current is carried by electrons or holes 
and whose electrical conductivity when extremely pure rises exponentially with temperature and may be 
increased from this low “‘intrinsic”’ value by many orders of magnitude by “doping” with electrically active 
impurities. 

Semiconductors are characterised by an energy gap in the allowed energies of electrons in the material 
which separates the normally filled energy levels of the valence band (where “missing” electrons behave 
like positively charged current carriers ‘“‘holes’’) and the conduction band (where electrons behave rather 
like a gas of free negatively charged carriers with an effective mass dependent on the material and the 
direction of the electrons’ motion). This energy gap depends on the nature of the material and varies with 
direction in anisotropic crystals. It is slightly dependent on temperature and pressure, and this dependence is 
usually almost linear at normal temperatures and pressures. 

The data is presented in three tables. Table I ‘‘General Properties of Semiconductors”’ lists the main 
crystallographic and semiconducting properties of a large number of semiconducting materials in three 
main categories; ‘“Tetrahedral Semiconductors” in which every atom is tetrahedrally co-ordinated to four 
nearest neighbour atoms (or atomic sites) as for example in the diamond structure; ‘Octahedral Semi- 
conductors” in which every atom is octahedrally co-ordinated to six nearest neighbour atoms—as for 
example in the halite structure; and “Other Semiconductors’. 

Table II gives more detailed information about some better known semiconductors, while Table III 
gives some information about the electronic energy band structure parameters of the best known materials. 
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TABLE I 


GENERAL PROPERTIES OF SEMICONDUCTORS 
(listed by Crystal Structure) 


Minimum Heat of Mobility (Room 
Lattice Parameters Density Melting Room Tem- Thermal Forma- Temperature) 
Substance (A° Room (gm/ ce) Point perature Conduc- tion k Electrons Holes Remarks 
temperature) (°K) Energy Gap (eV) tivity beh (cm2/V.s) 
mole 


PART A TETRAHEDRAL SEMICONDUCTORS 
§Al Diamond Structure Elements (Strukturbericht symbol A4, Space Group Fd3m -0/) 


C 3.5597 3.51 4300 5.4 2000 161 1800 1400 
Si 5.43072 2.3283 1685 1.107 1240 77.5 1900 500 
Ge 5.65754 5.3234 1231 0.67 640 69.5 3800 1820 
a-Sn 6.4912 5.765 503 0.08 64 2500 2400 


§A2 Sphalerite-(Zinc Blende) Structure Compounds (Strukturbericht symbol B3 Space Group F 4 3m-T}) 
I VII Compounds 


CuF 4.255 

CuCl 5.4057 3.53 695 

CuBr 5.6905 4.72 770 2.94 115 

Cul 6.0427 5.63 878 105 

AgBr 102 4000 

AgI 6.473 5.67 93 30 

Il VI Compounds 

BeS 4.865 2.36 

BeSe 5.139 4.315 

BeTe 5.626 5.090 

BePo 8.38 Tes 

ZnO 4.63 see § A3 
ZnS 5.4093 4.079 1920 3.54 140 114 180 5(400°C) see also § A3 
ZnSe 5.6676 5.42 1790 2.58 140 101 540 28 
ZnTe 6.101 Dale 1510 2.26 140 90 340 100 
ZnPo 

CdS 5.5818 see also § A3 
CdSe 6.05 see § A3 
CdTe 6.477 5.86 1370 1.44 55 81 1200 50 
CdPo 

Hgs Oso alles ~2020 

HgSe 6.084 8.25 1070 0.30 10 59 20000 

HgTe 6.429 8.17 943 0.15 20 58 25000 350 
Ill V Compounds 

BN 3.615 3.49 3000 ~ 200 195 

BP(L.T.) 4.538 2.9 ~6 500 70 
BAs 4.777 

AIP 5.451 2.85 1770 2.5 

AlAs 5.6622 3.81 1870 2.16 150 1200 420 
AISb 6.13805 4.218 1330 1.60 600 140 200-400 550 
GaP 5.4505 4.13 1750 2.24 1100 152 3 100 
GaAs 5.65315 5.316 1510 Ib eya 370 128 8800 400 
GaSb 6.0954 5.619 980 0.67 270 118 4000 1400 
InP 5.86875 4.787 1330 1527 800 134 4600 150 
InAs 6.05838 5.66 1215 0.36 290 114 33000 460 
InSb 6.47877 6.775 798 0.165 160 107 78000 750 
Other Sphalerite Structure Compounds 

B-SiC 4.348 Beal 3070 Past 4000 

GayTes 5.899 Dio 1063 ~1.0 ~14 65 

In,Te;(H.T.) 6.150 5.8 940 ~1.0 ~8 47.4 ~10 

MgGeP, 5.652 

ZnSnP» 5.65 2.1 

ZnSnAs2(H.T.) 5.851 5.53 1050 ~0.7 70 


§ A3 Wurtzite (Zincite) Structure Compounds (Strukturbericht symbol B4, Space Group P 6sme- Cy) 
I VII Compounds 


CuCl 3.91 6.42 is WA t=O al ce 

CuBr 4.06 6.66 T, 658°K 

Cul aril 7.09 

AgI 4.580 7.494 2.63 


Melting 
‘oint 


(°K) 


2800 
~2800 
2250 
2100 


2020 
1530 


~2500 
1500 
1200 


Lattice Parameters Density 
Substance ° Room (gm/ce) 
temperature) 
II VI Compounds 
BeO 2.698 4.380 
*MgTe 4.54 7.39 3.85 
ZnO 3.24950 5.2069 5.66 
Zn§S 3.8140 6.2576 4.1 
ZnSe 3.996 6.626 
ZnTe 4.27 6.99 
CdS 4.1348 6.7490 4.82 
CdSe 4.299 7.010 5.66 
‘CdTe 4.57 7.47 
Ill V Compounds 
BPCUBA ) 3.562 5.900 
AIN 3.111 4.978 3.26 
GaN 3.180 5.166 6.10 
InN 3.5383 5.693 6.88 
Other Wurtzite Structure Compounds 
SiC 3.076 5.048 
MnTe 4.078 6.701 
Al.S3 3.579 5.829 2.55 
Al.Ses 3.890 6.30 3.91 


TABLE 1 
GENERAL PROPERTIES OF SEMICONDUCTORS (Continued) 


Minimum 
Room Tem- 
perature 


Energy Gap (eV) 


Heat of Mobility (Room 
Thermal Forma- Temperature) 
Condue- tion k Electrons Holes 
tivity cal/ (cm?/V.s) 
mole 
6 154 180 
110 
96 400 
90 650 
197 
ibfsyey 
133 
426 
367 


§ A4 Chalcopyrite Structure Compounds (Strukturbericht symbol E1,, Space Group I 4 2d —D;j) 


I Ill VI, Compounds 


CuAlS: haze 10:44 3.47 
CuAlSez 5.617 10.92 4.70 
CuAlTe; 5.976 11.80 5.50 
CuGaSz 5.360 10.49 4.35 
CuGaSe: Hone LO 5.56 
CuGaTe2 6.013 11.93 5.99 
Culn8, 5.528 11.08 4.75 
CulnSe, 5sf8oe Lat 6.77 
CulnTe: G79) 1236522640, 
CuTIS8, 5580 117 6.32 
CuT]Se.(L.T.) 5.844 11.65 vfs lal 
CuF eS, 5.25 10.32 
CuFeSe. 

CuLa&, 5.65 10.86 
AgAlS, 5.707 10.28 3.94 
AgAlSee 5.968 10.77 5.07 
AgAlTe, 6.309 11.85 6.18 
AgGaS, 5.755 10.28 4.72 
AgGaSe, 5.985 10.90 5.84 
AgGaTe, 6.301 11.96 6.05 
AgInS.(L.T.) 5.828 11.19 5.00 
AgInSe, yal alilgate) cul 
AgInTe: 6.42 12.59 6.12 
AgFeS, 5.66 10.80 4.53 
II IV V, Compounds 

ZnSiP, 5.400 10.441 3.39 
ZnGeP2 SAG LO Aaliy 
CdSiP: 5.678 10.431 4.00 
CdGeP, 5.741 10.775 4.48 
CdSnP; 5.900 11.518 
ZnSiAse 5.61 10.88 4.70 
ZnGeAse 562) 11153 o.52 
ZnSnAs» 5.8515 11.704 5.53 
CdSiAs: 5.884 10.882 
CdGeAsz 5.9427 11.2172 5.60 
CdSnAs» 6.0944 11.9182 5.72 


1270 
1160 


1310 
1150 


1250 
970 


680 
1150 
850 


1220 
1000 


1120 
990 


1053 
965 


1640 
1295 
~1470 
~1060 


~1350 
~1150 
~ 910 


~ 908 
880 


teu 
0.88 


0.96, 1. 
0.82, 1. 


1.2 


0.86, 0. 


0.95 


1.07 
0.53 
0.16 


0.7 
0.56 


1.66 
iy 
1.9 
1.18 


0.96, 0. 


63 
0 


92 


52 


37 
49 
10 
30 
1000 
1000 
50 
110 
150 300 
40 70 25 
70 22000 250 


Remarks 


disorders at 910°K 


disorders at 903°K 


TABLE I. 
GENERAL PROPERTIES OF SEMICONDUCTORS (Continued) 





Substance 


Lattice Parameters 


(A° Room 
temperature) 


Density 
(gm/ ce) 


Melting 
Point 
(°K) 


Minimum 
Room Tem- 
perature 
Energy Gap (eV) 


Thermal 
Conduc- 
tivity 


Heat of 
Forma- 
tion k 
cal/ 
mole 


Mobility (Room 
Temperature) 


Electrons 


Holes 


(cm2; V.s) 


Remarks 





§ A5 “Defect Chalcopyrite’? Structure Compounds (Strukturbericht symbol E3, Space Group I 4 — Sj) 


Zn AlsSeq 5.503 10.90 4.37 

ZnAl,Te,(?) 5.104 12.05 4.95 

ZnGa284(?) 5.274 10.44 3.80 

ZnGarSe.(?) 5.496 10.99 5.21 

ZnGazTe,(?) OSES 7, 160 1.35 

ZnIn2Seq Geil ili y ty al 1250 2.6 

ZnInzTe. 6.122 12:24 5.83 1075 i 

CdAlS,y 5.564 10.32 3.06 

CdAl,Se, 5.747 10.68 4.54 

CdAlLTe,(?) 6.011 12.21 5.10 

CdGar8x 5.577 10.08 4.03 

CdGarSeq 5.743 10.73 5.32 

CdGarTex G093me LIES Osa 

CdIn2Te, 6.205 12.41 5.9 1060 (1.26 or 0.9) 4000 

HgAl.S,4 5.488 10.26 4.11 

HgAl.Se, 5.708 10.74 5.05 

HgAl.Te,(?) 6.004 12.11 5.81 

HgGarS, 5.507 10.23 5.00 

HgGa.Sex 9./15 10:78 6.18 

HgIn2Se, 5.764 11.80 6.3 1100 0.6 

HgInzTe,(?) Cl SGmel 23 ae Oro 980 0.86 200 

§ A6 Other Tetrahedral Compounds 

aSiC 3.0817 Sl 3070 2.86 400 6H structure 
15.1183 

Hg;GasTes 6.235 B3 with super lattice 

Hg;InzTes 6.328 0.7 2000 B3 with super lattice 


PART B OCTAHEDRAL SEMICONDUCTORS 


Halite Structure Semiconductors (Strukturbericht symbol B1, Space Group Fm3m — 03) 


SnSe 
SnTe 


PbS 
PbSe 
PbTe 


6.020 
6.313 
5.9362 7.61 
6.1243 8.15 
6.454 8.16 


Selected Other Binary Chalcides 


5.99 
6.47 


6.191 
5.771 


4.1684 6.6 
4.6953 
6.0199 


7.98 


3.643 


Selected Ternary Compounds 


AgSbSes 
AgSbTe, (or 
AgisSb9Tes2) 
AgBiS:(H.T.) 
AgBiSe,(H.T.) 
_ AgBiTe,(H.T.) 


5.786 
6.078 


6.60 
7.12 
5.648 


5.82 
6.155 


1133 
1080(max) 


1390 
1340 
1180 


880 


2300 
2400 


2260 
1700 
3000 


910 
830 


0.5 


0.37 
0.26 
0.25 


0.4 
1.8 


2.0 or 3.7 
2.5 
4.1 


0.58 
0.7, 0.27 


E-100 


104 
94 
94 


600 
1000 
1600 


100 


600 
900 
600 


Minimum 

Substance Energy Gap 
(eV) 

Ree <O8K: 
Si 1.107 1.1538 
Ge 0.67 0.744 
aSn 0.08 0.094 
Te 0.33 

IlI-V Compounds 
AlAs 2.2 2.3 
AISb 1.6 ey. 
GaP 2.24 2.40 
GaAs 1.35 1.538 
GaSb 0.67 0.78 
InP 1.27 1.41 
InAs 0.36 0.43 
InSb 0.165 0.23 
II-VI Compounds 

ZnO 3.2 
ZnS 3.54 
ZnSe 2.58 2.80 
ZnTe 2.26 
CdO Pgiyaee all 
CdS 2.42 
CdSe 1.74 1.85 
CdTe 1.44 1.56 
HgSe 0.30 
HgTe 0.15 


Halite Structure Compounds 


PbS 0.37 
PbSe 0.26 
PbTe 0.25 
Others 
ZuSb 0.50 
CdSb 0.45 
BipS3 1133 
Bi.Se3 0.27 
BizTe3 0.13 
Mg.Si 
Mg.Ge 
Mg.Sn 0.21 
Mg;Sbe2 
Zn3AS82 0.93 
Cd3As2 0.13 
GaSe 2.05 
GaTe 1.66 
InSe 1.8 
TlSe 0.57 
CdSnAsz 0.23 
GayTes eal 
Qa -In2Te3 ile 
B-IneTes 1.0 


Hg;In2Tes 0.5 
SnO2 


0.28 
0.16 
0.19 


0.56 
0.57 


0.77 
0.74 
0.33 
0.32 


1.80 


1.55 
1.2 


dk, 
dT 
x 104 
eV/°C 


TABLE II 
SEMICONDUCTING PROPERTIES OF SELECTED MATERIALS 


eV.cm?/kg 


Density 
of States 
Electron 
Effective 
Mass:May, 
(mo) 
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Electron Mo- 
bility and 
Temperature 
Dependence 


Density 
of States 
Hole Effec- 
tive Mass 


My —x Mq 
cem?/V.s 


p 
(mp) 





Hole Mo- 
bility and 
Temperature 
Dependence 
Wy —xX 
cem?/V.s 
500 2.3 
1,820 2.33 
2,400 2.0 
560 
420 
500 1.8 
150 1.5 
500 2.1 
1,400 0.9 
200 2.4 
460 2.3 
750) 2a 
5 (400°C) 
28 
100 
50 
350 
1,000 2.2 
1,500 2.2 
750 392.2 
125 
2,000 1.5 
1,100 
675 
510 1.95 
70 
110 
260 
82 
10 
20 
20 «1.5 
50 1.1 
5 
11,000 
78 


TABLE III 
PART A. DATA ON VALENCE BANDS OF SEMICONDUCTORS (Room Temperature data) 















Band Curvature Effective Mass 
Heavy Light “Split-off”’ 
Holes Holes Band Holes 
(Expressed as fraction of free electron mass) 








Measured (Light) 
Hole Mobility 
cm?/V.s 


Energy Separation of 
‘Split-off” Band 
(eV) 


Substance 







Semiconductors with Valence Band Maximum at Centre of Brillouin Zone (‘‘T”’’) 


Measured (Light) 
Hole Mobility 
cm?/V.s 











Number of Equivalent 
Valleys Direction 








4“L” [111] 
4D” [111] 






PART B. DATA ON CONDUCTION BANDS OF SEMICONDUCTORS (Room Temperature Data) 


Single Valley Semiconductors 






Substance Comments 















3(or 6?) equivalent [100] val- 
leys 0.36 eV above this maxi- 
mum with a mobility of ~50 


InP 3(or 6?) equivalent [100] val- 
leys 0.4 eV above this min- 
imum. 

InAs equivalent valleys ~1.0 eV 
above this minimum. 

InSb 

CdTe 4(or 8?) equivalent [111] val- 


leys 0.51 eV above this 
minimum. 






Multivalley Semiconductors 




















Effective Mass 


Transverse 
mr 


Energy Number of Equivalent | Band Curvature 


Gap 


Anisotropy 
mz 
I mr 















Longitudinal Comments 


ML 


Substance Valleys and Direction 
















6 in [100] “A” 








Ge 4.in [111] at “L” 
GaSb as Ge (?) 

PbSe 4in (111) st? 
PbTe 4 in [111] at “L”’ 






6 
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STANDARD CALIBRATION TABLES FOR 
THERMOCOUPLES 


PLATINUM VERSUS PLATINUM-10-PERCENT 


RHODIUM THERMOCOUPLES 


(Electromotive Force in Absolute Millivolts. 


Temperatures in 





The following tables which represent the Temperature-E. M. F. functions 
of various thermocouples should be used with appropriate correction curves 
if precise results are desired. These curves must be determined for each 
i gmiael couple Mg oe AE, the difference between the observed and 
the standard E. , against the standard E. M. F. at three or more 
fixed temperature points. The value AE as shown by such a correction 
curve is then subtracted algebraically from the observed E. M. F. to give 
the true E. M. F. reading. 

In the following tables the fixed or ‘‘cold junction” is at 0° C.; when the 
cold junction is not maintained at 0° C. the readings of the E. M. F. must 
be corrected as follows: Et = E(t-te) + Ete where E(t-te) is the observed 
reading, Htc is the E. M. F. for the temperature corresponding to the cold 
junction temperature as read from the standard table and Et is the E. M. F. 
produced by the hot junction corrected to the value which would be obtained 
with the BSF junction at 0° C. The temperature corresponding to Et is then 
obtained by reference to the standard table. 

Since the E. M. F.-temperature function is not linear the cold junction 
should be maintained at a temperature very close to that at which the thermo- 
couple was calibrated. Otherwise considerable error will result despite 
the above correction. 








Degrees C (Int. 1948). Reference Junctions at 0° C.) 
bh @] 0 10 20 | 30 40 50 60 70 80 90 
Millivolts 

0;|0 0.06} 0.11) 0.17} 0.24) 0.30} 0.36] 0.43] 0.50} 0.57 
100 | 0.64] 0.72) 0.79) 0.87) 0.95) 1.03} 1.11] 1.19} 1.27) 1.35 
200 | 1.44] 1.52) 1.61) 1.69} 1.78] 1.87] 1.96) 2.05] 2.14] 2.23 
300 {| 2.32) 2.41} 2.50) 2.59) 2.69) 2.78} 2.87) 2.97) 3.06] 3.16 
400 | 3.25) 3.35] 3.44) 3.54) 3.64] 3.73} 3.83) 3.93] 4.02) 4.12 
500 | 4.22) 4.32] 4.42) 4.52) 4.62) 4.72] 4.82) 4.92] 5.02] 5.12 
600 | 5.22) 5.33] 5.43) 5.53) 5.64! 5.74] 5.84] 5.95] 6.05] 6.16 
700 | 6.26] 6.37| 6.47) 6.58) 6.68, 6.79] 6.90) 7.01] 7.11] 7.22 
800 | 7.33) 7.44) 7.55) 7.66) 7.77) 7.88] 7.99] 8.10] 8.21] 8.32 
900 | 8.43} 8.55) 8.66) 8.77) 8.88) 9.00) 9.11] 9.23] 9.34) 9.46 
1000 | 9.57) 9.69] 9.80) 9.92/10.04/10. 15}10.27|10.39/10.51/10.62 
1100 |10.74/10.86)10.98)11.10)11.22)11.34)11.46/11.58/11.70/11.82 
1200 |11.94/12.06)12.18/12.30,12.42)12.54/12.66/12.78)12.90/13.02 
1300 |13.14/13.26 Le 8 13.50/13 .62)13.74|13.86/13.98)14.10)14.22 








CALIBRATION TABLES 
FOR THERMOCOUPLES (Continued) 


PLATINUM VERSUS PLATINUM-10-PERCENT 
RHODIUM THERMOCOUPLES 


{Electromotive Force in Absolute Millivolts. 








70 





80 





Temperatures in Degrees F.* 
Reference Junctions at 32° F.) 














KFODDW NNO PRWWKD NKR OOO 





—KOODDD NNOOn UOPWWH NRK OOO 


= 
COOCMW BOBNOOn ARWWNH NKR OOCO 


Ih. 


oF 0 10 20 30 40 50 60 
Millivolts 

0 S dpeslueris Pas .. | 0.02) 0.06) 0 09 
100 0.22} 0.26) 0.29) 0.33) 0.36} 0.40) 0.44 
200 0.60] 0.64) 0.68) 0.72) 0.76) 0.80) 0.84 
300 1.02} 1.06] 1.11) 1.15) 1.20) 1.24) 1.29 
400 1.47| 1.52} 1.57) 1.62) 1.66) 1.71) 1.76 
500 1.96] 2.01] 2.06) 2.11) 2.16) 2.21) 2.26 
600 2.46) 2.51) 2.56) 2.61) 2.66) 2.72) 2.77 
700 2.98) 3.03) 3.08) 3.14] 3.19] 3.24) 3.29 
800 3.51] 3.56} 3.61] 3.67} 3.72) 3.78] 3.83 
900 4.05] 4.10) 4.16) 4.21] 4.26] 4.32) 4.37 
1000 4.60} 4.65) 4.71] 4.76) 4.82] 4.87] 4.93 
1100 5.16] 5.21) 5.27) 5.33) 5.38] 5.44) 5.50 
1200 5.73] 5.78) 5.84] 5.90] 5.96] 6.02} 6.07 
1300 6.31] 6.37| 6.42] 6.48) 6.54) 6.60) 6.66 
1400 6.90) 6.96; 7.02) 7.08) 7.14) 7.20] 7.26 
1500 7.50) 7.56) 7.62) 7.68] 7.74) 7.80) 7.86 
1600 8.11] 8.17} 8.23] 8.30) 8.36] 8.42] 8.48 
1700 8.73] 8.80} 8.86) 8.92) 8.98] 9.05] 9.11 
1800 9.37| 9.43] 9.49) 9.56) 9.62] 9.69/ 9.75 
1900 10.01}10.07|10. 14/10. 20/10. 27}10.33)10.40 
2000 10.66)10.73|10.79/10.86/10.93/10.99/11.06 
2100 11.32}11.39}11.46/11.52/11.59/11.66)11.72 
2200 11.99/12.06/12.12/12.19]12.26/12.32/12.39 
2300 12.66)12.72|12.79/12.86/12.92/12.99]13.06 
2400 13 .33)13.39/13.46/13. 53/13 .59}13.66/13.73 
2500 13.99)14.06|14.12)14.19/14.26/14.32)14.39 
2600 14.66/14.72/14.79)14.86/14.92/14.99)15.05 
2700 15.32)15.39/15.45)15.52)15.58)15.65)15.72 
2800 15.98)16.05|16.11/16. 18/16. 24/16 .31]16.37 
2900 16 .64|16.70)16.77)\16. 83/16 .90)16 .97|17.03 
3000 17 .29)17.36,17 .42)17.49/17.55/17 62/17 .68 
3100 17.94|18.01)18.07/18.14)18.20)18.27/18.33 
3200 18.59/18.66 col obray || ase 


























* Based on the International Temperature Scale of 1948. 
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CALIBRATION TABLES CALIBRATION TABLES 


FOR THERMOCOUPLES (Continued) FOR THERMOCOUPLES (Continued) 
PLATINUM VERSUS PLATINUM-13-PERCENT j CHROMEL-ALUMEL THERMOCOUPLES 
RHODIUM THERMOCOUPLES ; (Electromotive Force in Absolute Millivolts. Temperatures in Degrees C 
(Int. 1948) Reference Junctions at 0° C.) 


Unt. 1948) Reference Junctions at 0° C.) —190 |—5.60 —5.62 —5.63 |—5.65 |—5.67 |—5.68 |—5.70 |—5.71 ]—5.73 |—5.74 


—5.52 |—5.53 |—5.55 
—5.34 |—5.35 |—5. 37 
—5.14 |—5.16 |—5.18 


—180 }|—5.43 |—5.45 |—5.46 
—170 |—5.24 |—5.26 |—5.28 
—160 |—5.03 |—5.05 |—5.08 






































—150 |—4.81 |—4.84.|—4.86 —4.92 |—4.95 |—4.97 
° 0 90 §—140 |—4.58 |—4.60 |—4.62 —4.70 |—4.72 |—4.74 
5 at ee si | a | 2 Ke c ad —130 |—4.32 |}—4.35 |—4.37 —4.45 |—4.48 |—4.50 
ee ae eee A 208 4200) | 208) fa —4.19 |—4.22 |—4. 24 
Millivolt —110 |—3.78 |—3.81 |—3.84 —3.92 |—3.95 |—3.98 
ad ta —100 |—3.49 |—3.52 |—3.55 —3.64 |—3.66 |—3.69 
ee ee EE EE ee eS 
— | —90 |—3.19 |—3.22 |—3.25 —3.34 |—3.37 |—3.40 
0 0.00) 0.06] 0.11] 0.17} 0.23) 0.30} 0.36) 0.43) 0.50) 0.57 | —go |—2.87 |—2.90 |—2.93 —3.03 |—3.06 |—3.09 
100 0.65] 0.72} 0.80} 0.88) 0.96) 1.04) 1.12] 1.21) 1.29) 1.38 | —79 |—2.54|—2.57 |-2.61 9 73 |=2°74 |—2.77 
200 1.47) 1.55) 1.64] 1.73] 1.83] 1.92] 2.01) 2.11) 2.20) 2.30} —¢9 |—2.99|—2.24 |—2.27 —2. 37 |—2.41 |—2.44 
300 2.40] 2.49] 2.59] 2.69] 2.79] 2.89] 2.99] 3.09] 3.19] 3.30] —59 |—1.86|—1.89 |-1.93 9 '03 |—2/07 |—2.10 
400 3.40| 3.50) 3.61] 3.71) 3.82] 3.92) 4.03] 4.13) 4.24] 4.35 
—40 |—1.50 |—1.54 |—1.57 —1.68 |—1.72 |—1.75 
500 4.46| 4.56] 4.67) 4.78] 4.89] 5.00) 5.12] 5.23) 5.34) 5.45 | _39 |-1.14]—1.17 |—1.21 Seki alee ile 
600 5.56] 5.68] 5.79} 5.91] 6.02] 6.14] 6.25) 6.37] 6.49) 6.60 | _99 |—0.77]—0.80 |—0.84 —0.95 |—0.99 |—1.03 
700 6.72| 6.84] 6.96] 7.08] 7.20] 7.32) 7.44) 7.56) 7.68) 7.80] _19 |—0.39]—0.42 |—0.46 —0.58 |—0.62 |—0.66 
800 7.92] 8.05] 8.17) 8.29] 8.42) 8.54) 8.67] 8.80) 8.92) 9.05 }’_)g |—0.00 |—0.04 |—0.08 —0.19 |—0.23 |—0.27 
900 | 9.18] 9.30] 9.43] 9.56] 9.69] 9.82) 9.95)10.08)10.21/10.34 
1000 10.47|10.60/10.74/10.87]11.00)11.14)/11.27/11.41)11.54)11.68 | (+)9 0.00! 0.04] 0.08 0.20] 0.24] 0.28 
10 0.40} 0.44] 0.48 0.60] 0.64} 0.68 
20 0.80} 0.84] 0.88 1.00} 1.04] 1.08 
30 1.20] 1.24] 1.28 1.40] 1.44] 1.49 
40 1.61] 1.65] 1.69 1.81] 1.85} 1.90 
50 2.02] 2.06] 2.10 2.23] 2.27] 2.31 
60 2.43] 2.47) 2.51 2.64] 2.68] 2.72] 2.76 
70 2.85] 2.89] 2.93 3.05] 3.10} 3.14] 3.18 
80 3.26] 3.30] 3.35 3.47] 3.51] 3.56] 3.60 
90 3.68] 3.72] 3.76 3.89] 3.93] 3.97] 4.01 
; ; ; 100 | 4.10] 4.14] 4.18 4.31] 4.35| 4.39] 4.43 
(Electromotive Force in Absolute Millivolts. Temperatures in r 
Degrees F.* Reference Junctions at 32° F.) i res rie Me ae Hee = — 
130 5.33] 5.37] 5.41 5.53] 5.57] 5.61] 5.65 
140 | 5.73) 5.77] 5.81 5.93] 5.97] 6.01] 6.05 
150 6.13] 6.17] 6.21 6.33] 6.37] 6.41] 6.45 
° 0 160 6.53] 6.57] 6.61 6.73] 6.77] 6.81] 6.85 
¥ | | ae | = | ide eae | baccette comaln ae 170 | 6.93] 6.97] 7.01 Z13) TAT] To2bp a2 
180 7:83 | (7.37 | 7.41 7.53] 7.57) 7.61] 7.65 
190 CASUC Veet a aC a8 | 7.93] T.S7] 8-01) 8. 
Millivolts 200 8.13] 8.17] 8.21 8.33] 8.37] 8.41] 8. 
8.54] 8.58] 8.62 8.74] 8.78] 8.82] 8. 
8.94] 8.98] 9.02 9:12) 9.18) 9.22) 9. 
9.34] 9.38] 9.42 9.54] 9.59] 9.63] 9. 
9.75] 9.79] 9.83 9.95] 9.99] 10.03 v 
10.16 | 10.20] 10.24 10.36 | 10.40] 10.44 


NKR OSCSo 
NRRroOCO 





* Based on the International Temperature Scale of 1948. 
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CHROMEL-ALUMEL THERMOCOUPLES 


(Electromotive Force in Absolute Millivolts. Temperatures in Degrees C 
(Int. 1948). Reference Junctions at 0° C.) 


(Ea Ss a a es a Ty 












SCO; 1 2 3 4 5 6 7 8 9 Millivolts 
1300}52.46 | 52.50 | 52.53 | 52.57 52.74 | 62.78 
1310}52.81 | 52.85 | 52.88 | 52.92 53.09 | 53.13 
1320}53.16 | 53.20 | 53.23 | 53.27 53.44 | 53.47 
1330]53.51 | 53.54 | 53.58 | 53.61 53.79 | 53.82 
1340/53. 85 | 53.89 54.13 | 54.16 
1350/54. 20 54.47 | 64.51 
1360} 54.54 54.81 | 54.85 








CHROMEL-ALUMEL THERMOCOUPLES 


(Electromotive Force in Absolute Millivolts. Temperatures in Degrees F.* 
Reference Junctions at 32° F.) 
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FOR THERMOCOUPLES (Continued) FOR THERMOCOUPLES (Continued) 
CHROMEL-ALUMEL THERMOCOUPLES CHROMEL-ALUMEL THERMOCOUPLES 
(Electromotive Force in Absolute Millon? Temperatures in Degrees F.* (Blectromotive Force in ceri eta at as Siig ag! in Degrees F.* 
Reference Junctions at 32° F.) 199 See ale oe 5] 76 8 9 
F (pm! | PST: 5 ie 8 9 Millivolts 
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* Based on the International Temperature Scale of 1948. * Based on the International Temperature Scale of 1948. 
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FOR THERMOCOUPLES (Continued) canret THERMOCOUPLES (Continued) 
CHROMEL-ALUMEL THERMOCOUPLES ade ani 


(Electromotive Force in Absolute Millivolts. Temperatures in Degrees C 


‘ 7 a (Int. 1948), Reference Juncti t 0° C, 
(Electromotive Force in Absolute Millivolts. Temperatures in Degrees F.* were Uae 


Reference Junctions at 32° F.) Abo a) Hae A BIL 3 


Stwisphee be oe ye) ye ie 2 on Miblivolige sae Poe oes ie os Pee ae 
—190—7. 66 |--7.69 |~7.71 |—7.73 |—7.76 |—7.78 

—180—7.40 ]|—7.43 |—7.46 |--7.49 |—7.51 |—7.54 |—7.56 |—7.59 |—7.61 |—7.64 
—179—7 .12 |—7.15 |—7.18 |—7.21 |—7.24 |—7.27 |—7.30 |—7.32 |—7.35 |—7.38 
—160)—6.82 |—6.85 |—6.88 |—6 91 |—6.94 |—6.97 |—7.00 |—7.03 |—7.06 |—7.09 
—150}—6.50 |—6.53 |—6.56 |—6. 60 |—6. 63 |—6.66 |—6.69 |—6.72 |—6.76 |—6.79 


°F Heelies | ea | 7 8 9 —140|—6.16 |—6.19 |—6.22 |—6.26 |—6.29 |—6.33 |—6.36 |—6. 40 |—6.43 |—6. 46 
—130}-5.80 |—5.84 |—5.87 |—5.91 |—5.94 |—5.98 |—6 01 |—6.05 |—6.08 |—6.12 

; —120)—5.42 |—5.46 |—5.50 |-5.54 |—5.58 |—5.61 |—5.65 |—5.69 | —5.72 |—5.76 

Millivolts —110)}—5.03 |—5.07 |—5.11 |—5.15 |—5.19 |—5.23 |—5.27 |—5.31 |—5.35 |—5. 38 


—100}-4.63 |—4.67 |—4.71 |—4.75 |—4.79 |—4. 83 |—4. 87 |—4.91 |—4.95 |—4.99 


—90}-4.21 |—4.25 |—4.30 |—4. 34 |—4.38 |—4.42 |—4.46 |—4.50 |—4.55 |—4.59 
—80}-3.78 |—3.82 ]—3.87 |—3.91 |—3.96 |—4.00 |—4.04 |—4.08 |—4.13 |—4.17 
—70}-3.34 |—3.38 |—3. 43 |—3.47 [-3.52 |—3.56 |—3.60 |—3.65 |—3.69 |—3.74 
—60}+-2.89 |—2.94 |—2.98 |—3.03 |—3.07 |—3.12 |—3.16 [—3.21 |—3.25 |—3.30 
—50}-2,43 |—2.48 | —2.52 |—2.57 |—2.62 |—2.66 |—2.71 |—2.75 |—2.80 |—2.84 


—40)|-1.96 |—2.01 |—2.06 |—2.10 |—2.15 |—2.20 |—2.24 |—2.29 |—2.34 |—2.38 
—30|-1.48 |=1.53 ]—1.58 |—1.63 |—1.67 |—1.72 |—1.77 |—1.82 |—1.87 |—1.91 
—20|-1.00 |—1.04 |—1.09 |—1.14 }—1.19 ]—1.24 |—1.29 |—1.34 |—1.39 |—1.43 
—10]-0.50 |—0.55 |—0.60 |—0.65 |—0.70 |—0.75 |—0. 80 |—0.85 |—0.90 |—0.95 
(—)0] 0.00 }—0.05 |—0.10 |—0.15 |—0.20 |—0.25 |—0.30 |—0.35 |—0.40 |—0. 45 


(+)0] 0.00} 0.05] 0.10} 0.15] 0.20] 0.25] 0.30] 0.35) 6.40] 0.45 
10} 0.50] 0.56] 0.61) 0.66] 0.71] 0.76] 0.81] 0.86] 0.91] 0.97 
20] 1.02] 1.07] 1.12] 1.17] 1.22] 1.28] 1.383] 1.88] 1.43] 1.48 
30/ 1.54] 1.59} 1.64] 1.69] 1.74] 1.80] 1.85] 1.90] 1.95] 2.00 
40] 2.06] 2.11} 2.16] 2.22) 2.27) 2.32] 2.37| 2.42] 2.48] 2.53 
50/ 2.58] 2.64] 2.69} 2.74] 2.80] 2.85] 2.90] 2.96) 3.01] 3.06 
60} 3.11] 3.17] 3.22] 3.27] 3.33] 3.38} 3.43] 3.49] 3.54] 3.60 
70} 365] 3.70] 3.76] 3.81] 3.8€] 3.92] 3.97] 4.02) 4.08] 4.13 
80} 4.19] 4.24] 4.29] 4.35] 4.40] 4.46] 4.51] 4.56] 4.62] 4.67 
90} 4.73] 4.78] 4.83) 4.89] 4.94] 5.00] 5.056] 5.10) 5.16} 5.21 

100) 5.27] 5.32) 5.38] 5.43] 5.48] 5.54] 5.59] 5.65) 5.70) 5.76 
110) 5.81] 5.86) 5.92] 5.97] 6.03] 6.08] 6.14] 6.19] 6.25] 6.30 
120} 6.36] 6.41] 6.47] 6.52] 6.58] 6.63] 6.68] 6.74] 6.79] 6.85 
130} 6.90] 6.96} 7.01} 7.07} 7.12] 7.18} 7.23} 7.29] 7.34] 7.40 
140) 7.45] 7.51) 7.56) 7.62] 7.67] 7.73] 7.78| 7.84] 7.89] 7.95 
150] §.00} 8.06] 8.12] 8.17] 8.23] 8.28] 8.34] 8.39] 8.45] 8.50 
160) 8.56) 3.61} 8.67] 8.72] 8.78] 8.84) 8.89] 8.95] 9.00] 9.06 
170) 9.11] 9.17] 9.22] 9.28] 9.33] 9.39] 9.44] 9.50] 9.56] 9.61 
180] 9.67! 9.72] 9.78] 9.83] 9.89] 9.95] 10.00} 10.06] 10.11] 10.17 
190|10.22 | 10.28 | 10.34} 10.39 | 10.45 | 10.50] 10.56 | 10.61 | 10.67] 10.72 
200 $10.78 | 10.84 | 10.89 | 10.95 | 11.00 | 11.06] 11.12 | 11.17] 11.23] 11.28 


210 411.34 | 11.39 | 11.45 | 11.50 | 11.56 | 11.62] 11.67 | 11.73] 11.78] 11.84 
220 111.89 | 11.95} 12.00 | 12.06 | 12.12 | 12.17] 12.23 | 12.28] 12.34] 12.39 
230 |12.45 | 12.50 | 12.56 | 12.62 | 12.67 | 12.73 | 12.78 | 12.84] 12.89 | 12.95 
240 }13.01 | 13.06 | 13.12 | 13.17 | 13.23 | 13.28 | 13.34] 13.40] 13.45} 13.51 
250 13.56 | 13.62 | 13.67 | 13.73 | 13.78 | 13.84 | 13.89 | 13.95} 14.00} 14.06 


260$14.12 | 14.17 | 14.23 | 14.28 | 14.34] 14.39 | 14.45] 14.50] 14.56 | 14.61 





* Based on the International Temperature Scale of 1948. 


* Based on the International Temperature Scale of 1948. 
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FOR THERMOCOUPLES (Continued) FOR THERMOCOUPLES (Continued) 
IRON-CONSTANTAN THERMOCOUPLES IRON-CONSTANTAN THERMOCOUPLES 
(MODIFIED 1913) (MODIFIED 1913) - 
(Electromotive Force in Absolute Millivolts. Temperatures in Degrees C (Electromotive Force in meen oe Pe aide! in Degrees F.* 
(Int. 1948). Reference Junctions at 0° C.) - Reference Junc nad : 
°C 0 1 2 3 4 5 (ae aa a (er Ee 7a aMSraes 9 
Mfillivolts Millivolts 
5.00 5.06] 5.09] 5.12] 5.15] 5.18 
; 5.30 5.36] 5.39] 5.42] 5.454 5.48 
; 5.60 5.66] 5.69] 5.72] 5.75 55.78 
: 5.90 5.96| 5.99] 6.02] 6.05 }6.08 
: 6.20 6.27| 6.30] 6.33] 6.36} 6.39 
48] 6.51 6.57| 6.60] 6.63] 6.66 | 6.69 
78} 6.81 6.87| 6. 6.93| 6.96} 7.00 
09| 7.12 Mest h fe 7.24) 7.2717.30 
39) 7.42 7.481 7. 7.54| 7.58} 7.61 
0) S178 7.79] 7. 7.85| 7.88}7.91 
00] 8.04 8.10] 8. 8.16] 8.19 | 8.22 
B31] 8.34 8.40| 8. 8.47| 8.50 |8.53 
62] 8.65 8.71| 8. 8.77} 8.80]8.84 
931 8.96 f 9. ] “1149.14 
39. 65)89, 72 2 i 9. 9.45 
; 9. 9.76 
710 40, 28|40.35 
720 40.92/40. 98 0.07 
730 41, 66|41.62 0.38 
42, 19/42. 26 0.69 
42, 83|42.90 1.00 
seen Poors fil.31 
‘ L : 1.62 
(Electromotive Force in Absolute Millivolts. Temperatures in Degrees F.* . 6! ‘ : ; 5 : ‘ 89 11.92 
Reference Junctions at 32° F.) 12.23 
12.54 
(ihe eee spa PO OUT | Rae eS fo. 
Milhvolts 3.16 
"60 |—7.70 |—7.71 |—7.73 |—7.74 |—7. Po 
—7.54 |—7.55 |—7.57 |—7.58 |—7.59 |—7.61 |—7.62 |—7.64 |—7.65 408 
—7.39 |—7.40 |—7.42 |—-7.44 |—7.45 |—7.46 |—7.48 |—7.49 |—7.51 138 
=—7,24|—7.25 |—7.27 |—7_28 |—7.230 |—7.01 |—7-03 |—7504 |—7.86 
=7,07 |—7.09|—7. 11 |—7.12 |—7.14 |—7. 15: |—7-17 |—7.19 | —=7.20 4-70 
—6.90 |—6.92 |—6.94 |—6.96 |—6.97 |—6.99 |—7.01 |—7.02 |—7.04 5 Ol 
—6.73 |—6.75 |—6.77 |—6.78 |—6.80 |—6.82 |—6.84 |—6.85 |—6.87 5.31 
—6.55 |—6.57 |—6.59 | 6.61 |—6.62 |—6.64 |—6.66 |—6.68 |—6.70 5.62 
—6.37 |—6.38 |—6.40 |—6.42 |—6.44 |—6.46 |—6.48 |—6.50 |—6.52 5.93 
—6.18 |—6.19 |—6.21 |—6.23 |—6.25 |—6.27 |—6.29 |—6.31 |—6.33 6.23 
—5.98 |—6.00 |—6.02 |—-6.04 |—6.06 |—6.08 | 6.10 |—6.12 |—6.14 ace 
—5.78 |—5.80 |—5.82 |—5.84 |—5.86 |—5.88 | 5.90 |—5.92 |—5.94 6.85 
—5.57 |—5.59 |—5.61 |—5.63 |—5.65 |—5.67 |—5.70 |—5.72 |—5.74 7.15 
—5.36 |—5.38 |—5.40 |—5.42 |—5.44 |—5.46 |—5.49 | 5.51 |—5.53 7.46 
—5.14|—5.16 |—5.19 |—5.21 |—5.23 |—5.25 |—5.27 | 5.30 |—5.32 : 
—4.92 |—4.94 |—4.97 |—4.99 |—5.01 |—5.03 |—5.06 |—5.08 |—5.10 na 
—4.70 |—4.72 |—4.74 |—4.76 |—4.79 |—4.81 |—4.83 |—4.86 |—4.88 “38 
—4.47 |—4.49 |—4.51 |—4.54 |—4.56 |—4.58 |—4.61 |—4.63 |—4.65 69 
—4,23 |—4.26 |—4.28 |—4.30 |—4.33 |—4.35 |—4.38 |—4.40 |—4. 42 00 
—4.00 |—4.02 |—4.04 |—4.07 |—4.09 | —4. 12 |—4. 14 |—4.16 |—4.19 
—3.76 |—3.78 |—3.81 | 3.83 |—3.85 |—3.88 |—3.90 |—3.93 |—3.95 18.30 
—3.51 |—3.54 |—3.56 |—3.59 |—3.61 |—3.64 |—3.66 |—3.68 |—3.71 19.61 
=—3.27)\—3.20)|—3.92 |—3.34 |—3.36|—3,39 |—3.41 |—8.44-= 3.46 19.92 
= 310211=3204)|=—3107.1—3109)|— 3112-8114 \|—Shl71|—se10l| 3002 20.23 
—2.76 |—2.79 |—2.81 |—2.84 |—2.86 | 2.89 |-2.92 |—2.94 | 2.97 
~2.51|—2.53 |—2.56 |—2.58 |—2.61 |—2. 64 f--2.66 |—2.69 | —2.71 b0. £3 
—2,25 |—2.27 |—2.30 |—2.33 | 2.35 | 2.38 |—2.40 |-2.43 |-2. 46 a: 
—1.99 |—2:01 |—2.04 |—2.06 |—2.09 |—2.12 |—2.14 |—2.17]—2.20 45 
—1.72 |—1.75 |—1.78 |—1.80 |—1.83 |—1.86 |—1.88 |—1.91 |—1.94 78 
—1,46 |—1.48 |—1.51 |—1.54 |—1.56 |—1.59 |—1.62 |-1.64 | 1.67 32 08 
1.19 |—1.21 |—1.24 |—1.27 |—1.29 |—1.32|—1.35 |—1.38 |—1.40 : 
—0.91 |—0.94 |—0.97 |—1.00 |—1.02 |—1.05 |—1.08 |—1.10 |—1.13 37 
—0.86 |—0.83 |—0.80 |—0.78 |—0.75 |—0.72 |—0.70 |—0. 67 |—0. 64 22.68 
—0.58 |—0.56 |—0.53 |—0.50 |—0. 48 |—0.45 |—0.42 |—0.39 |—0.36 22.98 
—0.31 |—0.28 |—0.25 |—0.22 |—0.20 |—0.17 |—0.14 |—0.11 |—0.09 .29 
—0.03} 0.00] 0.03] 0.05] 0.08} 0.11] 0.14} 0.17] 0.19 -60 
0.25] 0.28] 0.31] 0.34] 0.36] 0.39] 0.42] 0.45] 0.48 
0.53} 0.56) 0.59] 0.62) 0.65] 0.67] 0.70] 0.73] 0.76 re 
0.82] 0.84] 0.87] 0.90] 0.93] 0.96] 0.99] 1.02] 1.04 “32 
110) De1eile 161) 109) 122)|) 12251) 1028), Les0 tke “82 
1.39] 1.42] 1.45] 1.48] 1.51] 1.54] 1.56] 1.59] 1.62 13 
1.68) 1.71] 1.74] 1.77] 1.80] 1.83} 1.85] 1.88] 1.91 ; 
1.97| 2.00] 2.03] 2.06] 2.09] 2.12] 2.14] 2.17] 2.20 860 44 
870 25.75 
2,26] 2.29] 2.32] 2.35] 2.38] 2.41] 2.44] 2.47] 2.50 
2.55] 2.58} 2.61] 2.64] 2.67] 2.70] 2.73| 2.76] 2.79 ] goo — 
2.85] 2.88| 2.91] 2.94] 2.97] 3.00] 3.03] 3.06] 3.08 | 999 path 
3.14| 3.17| 3.20] 3.23] 3.26] 3.29] 3.32] 3.35| 3.38 26.67 
3.44] 3.47| 3.50} 3.53] 3.56] 3.59] 3.62] 3.65] 3.68 26.98 
3.74| 3.77] 3.80] 3.83| 3.86] 3.89| 3.92] 3.95] 3.98 ry 80 
4.04] 4.07] 4.10] 4.13] 4.16] 4.19] 4.22] 4.25] 4.28 9 27.61 
4.34] 4.37] 4.40] 4.43] 4.46] 4.49] 4.52] 4.55] 4.58 : 899 27.92 
f 4 ; : 4.79| 4.82] 4.85] 4.88 28.17 | 28.20) 28.23 
‘ ‘ 5. 
* Based on the International Temperature Scale of 1948. * Based on the International Temperature Scale of 1948. 
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CALIBRATION TABLES CALIBRATION TABLES 


FOR THERMOCOUPLES (Continued) 
IRON-CONSTANTAN THERMOCOUPLES FOR THERMOCOUPLES (Continued) 
(MODIFIED 1913) TEMPERATURE-E. M. F. VALUES FOR 


(Electromotive Force in Absolute Millivolts. Temperatures in Degrees F.* COPPER-CONSTANTAN 


Reference Junctions at 32° F.) Cees, : 
2 == ©. M. F. values are in millivolts; reference junctions at 0°C.; temperatures are in 
10 iI Ee a a ee 8 9 degrees Centigrade 
Millivolts Roeser and Wensel, National Bureau of Standards 
































TEMPERATURE-E. M. F. VALUES FOR 
COPPER-CONSTANTAN 


E. M. F. values are in millivolts; reference junctions at 32°F.; temperatures are in 


degrees Fahrenheit 
Roeser and Wensel, National Bureau of Standards 





* Based on the International Temperature Scale of 1948. 





REFERENCE TABLE FOR Pt TO Pt—10 PER CENT Rh THERMOCOUPLE 


Emfs are es ee in microvolts and temperatures in °C. Cold junctions at 0°C, 
OESER AND WENSEL, NaTIONAL BUREAU OF STANDARDS 

















































8,000 E(uv) 
\ 

fa) 5. 373.7 ; 3 ope 5 .0 U 
5 V2 10.5 10.2 9.9 9.5 9. 9.0 

100 276.2 384.2 487.9 588.0 684.8 778.8 0 100 
2.3 LIB BeGt 10 6 10.2 9.8 9.5 OF 9.0 

200 287.3 394.7 498.1 597.8 694.3 788.0 0 200 
2.1 11.0 10.5 10 1 9 8 9.5 9; 9.0 

300 298.3 405.2 508.2 607.6 703.8 797.2 0 300 
2.0 11.0 10.5 10.1 9.8 9.5 NE 9.0 

400 309.3 415.7 518.3 617.4 713.3 806.4 .0 400 
8 10.9 10 4 10.1 ore 9.4 9 8.9 

500 320.2 426.1 528.4 627.1 722.7 815.6 a0 500 
Afi 10.8 10,4 10.0 9.7 9.4 9 8.9 

600 : 331.0 436.5 538.4 636.8 732.1 824.7 8 600 
6 10 7 10.3 10.0 ats 9.4 9), 8.9| 

700 341.7 446.8 548 646.5 741.5 833.8 atl 700 
5 10 7 10.3 9 9.6 9.4 9. 8.9 

800 . , 656.1 750 :9 842.9 6 800 
0.7 3 ao 9.6 9.3 9. 8.8 

900 : 665.7 760.2 852.0 4 900 
6 3 9 9.6 9.3 9 8.8 

: 3 6 .0 2 
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REFERENCE TABLE FOR Pt TO Pt—10 PER CENT Rh THERMOCOUPLE (Continued) 


Emfs are expressed in microvolts and temperatures in °C. Cold junctions at 0°C. 























































0.2 “4 3 4 0 8 .0 : 1,627.8 0 
8.8 8.6 8.5 8.3 8.3 8.4 8.4 8. 8.6 
.O 1,045.8 |1,180.8 |1,214.7 |1,298.3 |1,382.2 |1,466.4 |1,551.1 |1,636.4 100 
8.8 8.6 8.4 8.4 8.4 8.4 8.4 8. 8.5 
8 |1,054.4 |1,139.2 |1,223.1 {1,306.7 |1,390.6 |1,474.8 |1,559.6 |1,644.9 200 
Sid 8.5 8.4 8.3 8.4 8.4 8.5 8.5 8.6 
.5 |1,062.9 |1,147.6 |1,231.4 |1,315.1 |1,399.0 {1,483.3 |1,568.1 |1,653.5 300 
8.8 8.6 8.4 8.4 8.4 8.4 8.5 8.5 8.6 
.8 11,071.5 {1,156.0 '1,239.8 j1,323.5 |1,407.4 |1,491.8 |1,576.6 |1,662.1 400 
8.7 8.5 8.4 8.4 8.3 8.4 8.4 8.5 8.6 
.O |1,080.0 {1,164.4 |1,248.2 |1,331.8 {1,415.8 |1,500.2 |1,585.1 |1,670.7 500 
8.7 8.5 8.4 8.3 8.4 8.4 8.5 8.6 8.6 
.7 |1,088.5 |1,172.8 |1,256.5 |1,340.2 |1,424.2 |1,508.7 |1,593.7 1,679.3 600 
8.6 8.5 8.4 8.4 8.4 8.5 8.5 8.5 8.6 
.8 |1,097.0 {1,181.2 |1,264.9 |1,348.6 |1,432.7 |1,517.2 |1,602.2 |1,687.9 700 
8.7 8.4 8.4 8.3 8.4 8.4 8.4 8.5 8.6 
.O |1,105.4 {1,189.6 |1,273.2 |1,357.0 {1,441.1 |1,525.6 {1,610.7 |1,696.5 800 
8.6 8.5 8.4 8.4 8.4 8.4 . op 8.6 8.6 
.6 |1,113.9 [1,198.0 |1,281.6 {1,865.4 |1,449.5 |1,534.1 |1,619.3 {1,705.1 900 
8.6 8.4 8.4 8.4 8.4 8.5 8.5 8.5 8.6 
.2 3 4 .0 8 0 6 8 Att 1,000 











Emfs are expressed in microvolts and temperatures in °F. Cold junctions at 32°F. 
QESER AND WENSEL, NaTionaAL BurREAU OF STANDARDS 










































“9 9.0 (fe ay 2 
0.0 1 20.0 18.9 Af 6 2 
341.0 549.1 742.6 

8.5 -8 19:9 18.8 ids 6 6.2 

569.0 761.4 1,298.8 |1,467.0 {1,630.4 300 
7.3 6 19.8 18.8 7.6 lyf | 16.5 16.1 

588.8 780.2 1,315.9 |1,483.5 /|1,646.5 400 
6.3 3 19.6 18.8 7.5 La 16.5 16.1 

608.4 799.0 1,332.9 1,662.6 500 
5.4 0 19.4 18.7 7.5 6.9 16.0 : 

627.8 817.7 1,349.8 1,678.6 600 
4.6 19 19.3 18.6 7.4 6.9 6.0 

647:1 836.3 1,366.7 1,694.6 700 
4.0 ath 19,3 18.5 3 16.9 16.0 

666.4 854.8 1,383.6 1,710.6 800 
3.4 0.4 19,2 18.6 3 16.8 15, 

685.6 873.4 1,400.4 1,726.5 900 
3.0 0.3 19. 18.5 fe 17.2 16.7 15. 

‘ 1,072.6 {1,247.5 |1,417.1 2. 









Emfs are expressed in microvolts and temperatures in °F. Cold junctions at 32°F, 














































14,000 15,000 
; ‘ : 2,504.8 eae 
5.8 15.5 5.2 15. 15.0 15.2 15.1 15.3 
100 1,914.5 |2,067.3 |2,218.5 |2,369.0 |2,520.0 |2,671. 4: 2,824.0 100 
5.8 15.4 15.2 0 15.1 15.1 5.2 5.3 
200 1,929.9 |2,082.5 |2,233.5 |2,384.1 |2,535.1 pri 4 2,839.3 200 
5.7 15.4 5.2 0 15.1 15.1 5.2 5.3 25 
300 1,945.3 2,399.2 |2,550.2 |2,701. 3 2,854.6 |3,008.3 300 
5.8 15.4 1 15.1 15.1 5.3 5.3 15.5 
400 1,960.7 2,414.3 |2,565.3 /|2,717. 0 2,869.9 [3,023.8 400 
5.7 15.3 1 15.0 Loa 15.2 5.3 5.5 
500 1,976.0 2,429.3 (2,580.4 |2,732.4 |2,885.2 [3,039.3 500 
6 15.3 15.1 15.2 15.3 5.4 5.4 
600 1,991.3 2,444.4 |2,595.6 |2,747.7 |2,900.6 |3,054.7 600 
5.6 15.2 5.1 15.1 15.2 15.3 15.4 5.5 
700 2,006.5 2,459.5 |2,610.8 /2,763.0 |2,916.0 |3,070.2 700 
5.6 15.2 0 15.1 15.2 15.2 15 3 5.5 
800 2,021.7 2,474.6 |2,626.0 |2,778.2 |2,931.3 |3,085.7 800 
5 15.2 15.1 15.2 15.2 15.4 5.5 
900 2,036.9 2,489.7 |2,641.2 |2,793.4 |2,946.7 |3,101.2 900 
5.5 15.2 15.1 15.2 15.3 15.3 5.5 
1,000 2,052.1 2,504.8 |2,656.4 |2,808.7 ; 1,000 
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REFERENCE TABLE FOR Pt TO Pt—13 PER CENT Rh THERMOCOUPLE 


Emfs are af eee in Perevews via nes bn as She pesheus at 0°C. 























































7.4 0 = 
°17.9 10.6 9. mets , : 8. 7.9 
100 17.9 466.9 -8 ; : ail a8) 
16.7 0.5 9. 9.0 8.6 ; 8. 7.8 
200 34.6 476.3 .8 . : .2 8 
15.8 0.4 9. 9.0 6 : 8. 7.9 
300 50.4 485.7 8 Ay : a) 9.7 
15.1 0.3 9. 8.9 ; 8. 8.0 7.8 
400 65.5 300.6 495.0 585.7 672.8 756.9 838.3 917.5 400 
14.5 10.2 9.3 8.9 8.5 8. 8.0 7.8 
500 80.0 310.8 409 504.3 594.6 681.3 765.1 846.3 925.3 500 
13.9 10.2 9.2 8.8 8.5 8. 8.0 7.8 
600 93.9 : 419 513.5 603.4 689.8 773.3 854.3 933.1 600 
13.4 10.1 0. 8.8 8.5 8. 8.0 7.8 
700 107.3 2.6 612.2 698.3 781.5 862.3 940.9 700 
13.0 0.0 9.1 8.7 8.4 8. 8.0 7.8 
120.3 5 620.9 706.7 789.7 870.3 948.7 800 
12.6 0.0 9. 8.7 8.4 8. C9) UpL 
132.9 8 629.6 C161 797.8 878.2 956.4 900 
12.4 9.9 9.0 8.7 8.4 8. 7.9 Gail 
. .8 .3 ; 0 1 na! 





to 
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VALUES FOR THE LANGEVIN FUNCTION £&(u) 


Compiled by Allen L. King 


Because of random thermal rotations a dipole or dipole-like element ordinarily has an average dipole moment of zero. Ifit is placed 
in an orienting field F however it tends to align itself with the field so that the average component of the dipole moment parallel to 
the field equals p. Classically, if the system is in thermal equilibrium, 


Pp = po(coth u — 1/u) = poL(u) 
Here po is the moment of the dipole itself and £(u) is the Langevin function of the argument u which equals Fpo/kT. 


Foru<1 &(u) = 3 
The Langevin function applies to permanent electric and magnetic dipoles. 


(u) 0 1 2 3 4 5 6 7 8 9 10 Diff. 





0000 | 0033 0066 0100 0133 0166 0200 0233 0266 0300 0333 33 
0333 0366 |} 0400 | 0433 0466 0499 | 0532 0565 0598 0631 0665 33 
0665 0698 | 0731 0764 0797 | 0830 | 0862 0896 0929 0961 0994 33 
0994 1027 1059 1092 1124 1157 1190 1222 1254 1287 1319 32 
1319 1352 1384 1416 1448 1480 1512 1544 1576 1608 1640 32 


1640 1671 1703 1734 1765 1797 1829 1860 1892 1923 1953 31 
1953 1985 2016 2046 2077 2108 2138 2169 2200 2230 2260 31 
2260 2290 2321 2351 2381 2411 2441 2471 2500 2530 2559 30 
2559 2589 2618 2647 2676 2705 2734 2763 2792 2821 2850 29 
2850 2878 2906 2934 2963 2991 3019 3047 3075 3103 3130 28 


3130 3158 3185 3212 3240 3267 3294 3321 3348 3375 3401 27 
3401 3428 3454 3480 3507 3533 3559 3585 3611 3637 3662 26 
3662 3688 3713 3738 3763 3788 3813 3838 3863 3888 3913 25 
3913 3937 3961 3985 4009 4033 4057 4081 4105 | 4129 4152 24 
4152 4176 4199 4222 4245 4268 4291 4313 4336 4359 4381 23 


4381 4403 4426 4448 4469 4491 | 4514 4536 : 4600 | 22 
4600 4621 4642 4663 4684 4705 4726 4747 4768 4788 4808 21 
4808 4828 4849 4869 4889 4909 4928 4948 4967 4987 | 5006 | 20 
5006 5025 5044 5064 5083 5102 5121 5139 5158 5176 5195 19 
5195 5213 5231 5249 5267 5285 5303 5321 5338 5356 5373 | 18 


5373 5391 5408 5425 5442' | 5459 5476 5493 | 550 5526 5542 | 17 
5542 5559 5575 5591 5608 5624 5640 5656 | 5704 16 
5704 5719 5734 5750 5765 5780 5795 5810 5825 5840 5855 15 
5855 5870 5885 5899 5913 5928 5943 5957 5971 5985 6000 14 
6000 6014 6027 6041 6055 6068 6082 6095 6109 6122 6136 13.5 


6136 6149 6162 6175 6188 6201 6214 6227 6239 6252 6265 13 
6265 6278 6290 6302 6314 6326 6339 6351 | 6363 6375 | 6387 12 
6387 6399 6411 6422 6434 6446 6457 6469 | 6480 6492 6503 | 11.5 
6503 6514 6525 6536 6548 6559 6570 6581 6591 6602 6613 11 
6613 6624 6634 6644 6655 6665 6676 6686 6696 6707 6717 10 


ib 
ur 
qn 
~! 
rey 
oe 
cc 


or 
[or] 
~] 
bo 
or 
jor) 
ie) 
oOo 





a 


WONIRMTM PWNHHO CHONRE PWNHNHO CONG PHWNHO OMmNoOom RPWNHO 





6717 6727 6737 6747 6757 6767 6777 6787 6796 6806 6815 10 
6815 6825 6834 6844 6853 6862 6871 6880 6890 6899 6908 9 
6908 6917 6926 6935 6944 6953 6962 6971 6979 6988 6997 9 
6997 7006 7014 7023 7031 7040 7048 7056 7064 7073 7081 8.5 
7081 7089 7097 7105 7113 7121 7129 7137 7145 7153 7161 8 
7161 7169 7176 7184 7192 7200 7207 7215 1223 7230 7237 8 
7237 7245 7252 7259 PASTE 7274 7281 7288, | 7295 7302 7309 £f 
7309 7317 7324 7330 7337 T7344 7351 7358 7364 7371 7378 7 
7378 7385 7392 7398 7405 7412 7418 7425 7431 7437 7444 6.5 
7444 7450 7457 7463 7470 7476 7482 7488 7494 7501 7507 6 



































Note: Higher values of the Langevin function are nearly equal to (u — 1)/u. 
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MAGNETIC PROPERTIES AND COMPOSITION OF 
SOME PERMANENT MAGNETIC ALLOYS 























Composition, * Maximum 
Weight Fh ernabeaniee? Coercive energy 
Toe percent B. force product, 
KGawue) eae pies 
Al | Ni | Co} Cu} Other Oersteds X 10-8) 
UiSe As 
Alnico I D2 ZO See Oe hast eke ee 7,100 440 1.4 
Alnico II LO) We 2 Ol COr ||P een. on 7,200 540 1.6 
Alnico III 12 |24-26 Slealll Mearetuoee 6, 900 470 1.35 
Alnico IV Le Seo user ll Mok fe ce 5,500 700 1.3 
Alnico Vt SIZE ANS™ " 0. Girone 12,500 600 5.0 
Alnico V DGt elt PALI ees UN Oo: ie care 13,100 640 6.0 
Alnico VI+ SS) 2455) 3 22a ri 10,500 750 3°75 
Alnico VIIt 8.518 (24 |3 |5T 7,200 1,050 2345 
Alnico XII Cm Sieemiae 8 Ti 5, 800 950 1.6 
Caron steel Mae @, ME Be flee alsa, cals acs 1 Mn 10,000 50 0.2 
0.9C 
Chromigmysteslge gee ie Slane | ee 3.5 Cr 9,700 65 OFS 
0.9C 
0.3 Mn 
Cobaltisteel © 1) Go) ian ed|sems. 17 2.5 Cr 9,500 150 0.65 
8 W 
0.75 C 
Cunico mo eA PASTS TO lh ae eee 3,400 660 0.80 
Cunife I SO a eae OO ul Eek ane, 5,400 550 1.5 
Ferroxdur 1 BaFei2O 19 2,200 1,800 1.0 
Ferroxdur 2 BaF 12015 (oriented) 3,840 2,000 3.5 
Platinum-Cobalt Be Pee ee YY (les sal) Pgh er 6, 000 4,300 eo 
Remalloy te eties toe, 12, 17 Mo 10,500 250 ileal 
Silmanol A sea 86.6 Ag 550 6,000 0.075 
8.8 Mn 
fhungstenistecl es aliens ue 5 W 10,300 70 0.32 
0.3 Mn 
0.7C 
Vicalloy I Seren 52 10 V 8,800 300 0 
Vicalloy II nd | eerie 52 14 V 10,000 510 3.5 
(wire) 
Germany 
Alni 90 112m OPA) vedere prabeee| de tec ea meas 8,000 350 2 
Alni 120 MES Coie mal rere lege eee meen tere 6 , 000 570 1.2 
Alnico 130 23 OP Flere eis ese 6,300 620 1.4 
Alnico 160 11 24 {12 ETN a AOR era 6,200 700 LG 
Alnico 190 12) | 20 15 baal || esters ene 7,000 700 1.8 
Alnico 250 San On| 2a eee Om 6,500 1,000 202 
Alnico 400f OP ares eS 4s ee 12,000 650 4.8 
Alnico 580 roof iti APRS AE Ns es 13,000 700 6.0 
(semicolumnar) 
Oerstit 800 Os) 19) 4 ee 6,600 750 1.95 
Great Britain 
Alcomax I eee 25a on elon 12,000 475 3.5 
Alcomax II Siam ettletoy| 2A eA ao ene ees 12,400 575 4.7 
Alcomax IISC 
(semicolumnar) SO TAP HDA ASS! nas ta 12,800 600 5.15 
Alcomax ITI Sea) 24 alo OS. Nib 12,500 670 5.10 
Alcomax IIISC 8 |18.5|24 | 3 |0.8 Nb 13,000 700 5.80 
(semicolumnar) 
Alcomax IV 8 | 18.5 |24 3 | 2 Is 11,200 750 4,30 














* Remainder of unlisted composition is either iron or iron plus trace impurities. 
{ Cast anisotropic. Unmarked ones are cast isotropic. 
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MAGNETIC PROPERTIES AND COMPOSITION OF 
SOME PERMANENT MAGNETIC ALLOYS (Continued) 
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Composition, * Maximum 
Weight Coercive energy 
Remanence, 
percent force product, 
Name Be 
(Gauss) H. (BH) max 
; (Oersteds) (Gauss- 
Al Ni Co | Cu Other Oersteds x 10-8) 
Alcomax IVSC 8 al ise5)|24 Soe e2e>eNib 11,700 780 5.10 
(semicolumnar) 
Alni, high B, 13 | 24 Seta han Ae oe 6, 200 480 Le 25 
Alni, normal Boe! Me Se eae hea oa |, coco 5,600 580 1.25 
Alni, high H, WA BPP TW eo ollamo olf O=xOlator abut 5,000 680 1:25 
Alnico, high B, MO: gale 7a po 2 AGS aioe ae 8, 000 500 1.70 
Alnico, normal sae ae a oy lye Setaleaee ht 7,250 560 ihe 700) 
Alnico, high H, LOM NZOR iS s5| Oma Oe2 oats 6, 600 620 10) 
Columax similar to Aleomax III or IV |13,000-14, 000} 700-800 7:0-8.5 
(columnar) 
Hycomax Oe 2120 AVG PEs so 9 , 500 830 3.3 
* Remainder of unlisted composition is either iron or iron plus trace impurities. 
} Cast anisotropic. Unmarked ones are cast isotropic. 
HIGH PERMEABILITY MAGNETIC ALLOYS 
(See separate table for magnetic properties) 
Composition, * Tensile strength 
Name Weight PRverp Remark Use 
percent sin edhe Kg/mm2**| Form 
Silicon iron | Si 4 7.68-7 .64 Ee aid (ert, ceases Annealed 4 hrs_ | Low core losses 
AISI M 15 802-1093°C 
Silicon iron | Si 3 7. 68-7. 64 44.2 Grain Annealed 4 hrs 
AISI M 8 oriented | 802-—1204°C 
ADR erga | INUAO (eV INIO.3) Selvin WE Toul nina) alll itaderoeeee pkitae casita ec Audio transformer, 
loy coils, relays 
Monimax INTRA MOUS AI RCD ee ile ice all Bs ako sient a dee High frequency 
coils 
4-79 Permal-| Ni 79; Mo 4;| 8.74 DOAN O leee Rete dies Hy, annealed Audio coils, trans- 
loy Mn 0.3 LIB formers, magnetic 
shields 
Sinimax Ni 43; Si 3 Pd Os 0 Ears dl Peep core vee ill aaa ee AE: High frequency coils 
Nu-metal Ni 75;.Cr 2;| 8.58 BOWS. op il com vga hers H, annealed Audio coils, mag- 
Cu 5 1221°C netic shields, trans- 
formers 
Superniallov NW 70 MVlOr ool) Segal mee |e mente Mali cakes cmRee | iettc see te eee Pulse transformers, 
Mn 0.3 magnetic ampli- 
fiers, coils 
2-V Per- Co 40; V 2 8.15 AG Sy \ Tenens ital Cette ee een ease D-c electromagnets, 
mendur pole tips 




















* Tron is additional alloying metal. 
** kp /mm? X 1422.33 = lbs/in.? 
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CAST PERMANENT MAGNETIC ALLOYS 
(See separate table for magnetic properties) 


a ae ae AR a 
























































Thermal Tensile 
Alloy name, iT. Sp. gr., expansion strength 
country of agen gm Remark ft Use 
manufacture * seam ares’) per ee |Om x 10-4| Between | *** Ke/ ows 
em X °C 1 C; mm? 
Alnico I (USA)* Al 12; Ni 20-22;| 6.9 12.6 20-300 2.9 | Cast 1. Permanent magnets 
Co 5 
Alnico II (USA)* ENE GQ Wie alee rp al 12.4 20-300 2.1) Cast i. Temperature controls, 
Cu 6; Co 12.5 45.7 | Sin- magnetic toys 
tered and novelties 
Alnico III (USA)* Al 12; Ni 24-26;| 6.9 12 20-300 8.5 | Cast i, Tractor magnetos 
Cu 3 
Alnico ITV (USA)* Al 12; Ni27-28;| 7.0 oer 20-300 6.3 | Cast i. Application requiring 
Co 5 42.1 | Sin- high coercive force 
tered 
Alnico V (USA)* Al 8; Ni 14; ff 8 IT Las Sarea ll WP ek eee 3.8 || Cast Application requiring 
Co 24; Cu 3 35 Sin- a. high energy 
tered 
Alnico V DG (USA)* | Al 8; Ni 14; Ge METS | Lacentes cote a., Cc 
Co 24; Cu 3 
Alnico VI (USA)* Al 8; Ni 15; “8 IG Fe aR 16.1 Cast a. Application requiring 
Cor24.~ Cur3: high energy 
Ti A25 
Alnico VII (USA)* ANUS ote NGL ESS res aly UA eee ae 
Cu 3" Cor 245 
1S) 
Alnico XII (USA)* AUG se eNae Ses ree 11 20-300: |) “280° |. =. Sil Pena Permanent magnets 
Co 35; Ti 8 
Comol (USA)* Co 12; Mo 17 8.16 9.3 20-300 CASH oma] RS Sl EE Se Permanent magnets 
Cunife (USA)* Cu 60; Ni 20 SESZe |i. tee es eee TORS TE herbal sds: Permanent magnets 
Cunico (USA)* Cu 50; Ni 21 SPST sR ed war Pee TORS: UTree Saltese Permanent magnets 
Barium ferrite 
Feroxdur (USA)* | Ba Fe;20j9 4.7 LOA hats 70.3 ae Ceramics 
Alcomax I (GB)* dalle (fig TN Gi VICE ee Ceennnia l lM Peree Aah he a. Permanent magnets 
Cor254 (Cus 3s 
oinieltess 
Alcomax II (GB)* ARES REN aplLa5 eee |e ek ee Geer ee, a. Permanent magnets 
Co 24; Cu 4.5 
PN Coma xa les (GIP )ie a PAlm sss eNG e ile4|| 7a eee seen ||) ean en a., SC 
Con22- Cura 5 
Alcomax III (GB)* JERE INS ME Esa Ucar WA eee lll oo MG See. a. Magnets for motors, 
Co 24; Nb 0.8 loudspeakers 
Alcomax IV (GB)* TAD SSE TOSI a Sao |e Sirs ae Wn ey aid | Rae eo Ka oe a a i ae Magnets for 
Ci sraConl4: cycle-dynamos 
Nb 2.5 
Columax (GB)* Similarstomme was emstce |Wuewety |) seen a., sc. | Permanent magnets, 
Alcomax III heat treatable 
or IV 
Hycomax (GB)* yA ee OinmatNcTeee TGS Mer ee Nee lee ee alle ca Bares a. Permanent magnets 
Co 20; Cu 1.6 
Alnico (high H,) ANI OOS Ibis BADE 76S) A ee cee |e een its 
(GB)* Conls.5;"Cui6: 
cos) 








* USA—United States; GB—Great Britain; Ger—Germany. 
** Tron is the additional alloying metal for each of the magnets listed. 
¥** eo /mm * 1422.33 = lbs/in.? 
ti. = isotropic; a. = anisotropic; c. = columnar; sc. = semicolumnar. 
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CAST PERMANENT MAGNETIC ALLOYS (Continued) 


a8 SS SS eee EEE 














Thermal Tensile 
Alloy name, sel gg! OO ete, expansion strength 
country of Composition, gm Remarkt Use 
manufacture weight percent per ce |Cm Xx 10+} Between | *** Kg/ F 
Cup ale °C mm? cs 
Ainico (high B,) AORN 17a eo ee ee Ip 
(GB)* Co 12; Cu 6 
Nita Cian iy Celso INT Ie Nm Sel Gey soa. ||) 2sewae MIs 
Ti 0-0.5 
Amin (hielieise) (Gis) es eAle Ss ING SQA ee | a eee i. 
Cu 3.5 
Alnico 580 (Ger)* ALP RO EING: Ura Late. Td ARMM li c-reee a 
Co 28; Cu 4 
Alnico 400 (Ger)* AU SOONG SOC Ge, | Ae eae a. 
Co 23; Cu 4 
Oerstit 800 (Ger)* ACO aN IMR Rr cts SN oo a iit ese: i. Permanent magnets 
Co 19; Cu 4; 
Ti 4 
Alnico 250 (Ger)* TN PATSHOSMEIN TL” <1 OCK°H haere ee seem eaten Jail! MEReP a eae ile 
Con 23) Cw 4; 
Ti 6 
Alnico 190 (Ger)* AUNT OAs eee AN! IP epee AW asda cok be it 
Cu 4Coi 15 
PUITIMICOMOOMGATISUITa) malteAls ules ING sD: o Seer ecm |eceneyias 1. Permanent magnets, 
Co 12; Cu 4 sintered 
Alnico 130 (Ger)* PAUP S12 E NEEDS aE tes aah | sla tw euler «sea: i. 
Co 5 
Alni 120 (Ger)* HATS GANT Tes NA tes | RP 2 oe ie 
Alni 90 (Ger)* Al 12; Ni 21 re 











* USA—United States; GB—Great Britain; Ger—Germany. 
** Tron is the additional alloying metal for each of the magnets listed. 
*** ko /mm 1422.33 = lbs/in.? 
ti. = isotropic; a. = anisotropic; c. = columnar; sc. = semicolumnar. 
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MAGNETIC MATERIALS 


Properties of Antiferromagnetic Compounds 























Compound Sne by(°K) 6p(°K) (Pa)ett . * 
MB 

COC aerate an LE HOM boOnednal 25 — 38.1 5.18 3.1 + 0.6 
Os ae brane on AEN Tetragonal 38 50 5.15 3.0 
COO in. Heenan Peete Letraponal 291 330 5.1 3.8 

Bete ass hia ee COuBie 475 
CreOrnee en ae ee oe enombohedral 307 485 3.73 380 
ETSD fee Per eee ad comets ol. Hexagonal 723 550 4.92 Parsth 
GUBS<... cae eek ld. Monoclinic 189 246 1.9 
CuGls 2HO oak Meer kt Orthorhombic 4.3 4-5 1.9 
WO ann aeeiteee wa ont tea 7. S| LOnOCLIINIG ~70 109 2.08 
NGO) pat nomndas sete hs Hexagonal 24 —48 5.38 4.4+0.7 
OL een he ahs sia )s« | Letraponall 79-90 Nabe 5.56 4.64 
I Ola catencayers SC tea ae Rhombohedral 198 507 7.06 3.32 
e-We:On cee een | Rehombohedral 953 2940 6.4 5.0 
CNT AVI cis ce Rc BEA Su! CUDIC 95 
MnBr;4H,0................| Monoclinic 2.1 {rat] 5.93 
MnCl.-4H2O................| Monoclinic 1.66 1.8 5.94 
IMINg Eee ence, ew ae os a LOU agonal 72-75 113.2 5.71 5 
INET | ccnonceomtercetrinin chore eerie sets Rhombohedral 122 610 5.95 5.0 
B-MaSie save? vil lear. }.. 9]: Cubie 160 982 5.82 O20 
Mn Sein cancecereecner et osl| Cubie ~1738 361 d267 
1 0 od Bs eee 4) 3 an RG Eat arent Hexagonal 310-323 690 6.07 5.0 
NDOT e. ac ecgeh oe eke 05s) oechoke Hexagonal 50 —68 3.32 
INI seach os hee Sea ee pLetragonal 78 .5-83 115.6 3.5 2.0 
INDO ya cc pes ce GRO dre tee Rhombohedral 533-650 ~2000 4.6 2.0 
TiGhe ener eee SEE 100 
V.O3.. 170 








. Oy = Néel temperature, determined from susceptibility maxima or from the disappearance of mag- 
netic scattering. 
. 6p = a constant in the Curie-Weiss law written in the form x4 = C4/(T' + 6p), which is valid for 
antiferromagnetic material for 7 > @y. 
. (Pa)ete = effective moment per atom, derived from the atomic Curie constant C4 = (Pa)2,(N?/3R) 
and expressed in units of the Bohr magneton, wz = 0.9273 & 1f~?° erg gauss7!. 
. P4 = magnetic moment per atom, obtained from neutron diffraction measurements in the ordered 
state. 


SATURATION CONSTANTS AND CURIE POINTS 
OF FERROMAGNETIC ELEMENTS 








o M 0. Curie Point 
PAomons te) GOrG). 1 "k(20°O) (0°K) me (°C) 
Fe 218.0 | 1,714 221.9 2.219 770 
Co 161 1/422 162.5 1.715 1,131 
Ni 54.39 484.1 | 57.50 | 0.604 358 
Gd 0 0 253.5 7.12 16 











os = saturation magnetic moment/gram; Ms; = saturation magnetic 
moment/cm‘, in cgs units. ns = magnetic moment per atom in Bohr 
magnetons. 

From American Institute of Physics Handbook, McGraw-Hill Company 
(1963) by permission. 
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RMER SATURATION CONSTANTS FOR MAGNETIC 
MAGNETIC EEO TRANSFO SUROTANCES 


Ordinary Transformer Steel 
























































B (Gauss) H (Oersted) Permeability = B/H 
Field in- | Induced Field in- sasners 
tensity | magnet- tensity | magnet- 
d ; py ; 2 He : ; ri Substance eae Substance ization 
6000 1.10 5 450 (For sat|uration) (For sat|uration) 
8,000 1.48 5,400 
10,000 2.28 4,380 ’ 
12,000 3.85 3120 Cobalt. cscs gasciace 1300. || Nickel, hard..... 8000 400 
14,000 10.9 1,280 Iron, wrought....| 2000 1700 annealed...... 7000 515 
16,000 43.0 372 Ost. os :nemieee 1200 Vicker’s steel....| 15000 1600 
18,000 149 121 200 
High Silicon Transformer Steel INITIAL PERMEABILITY OF HIGH PURITY 
7 IRON FOR VARIOUS TEMPERATURES 
B H Permeability L. Alberts and B. J. Shepstone 
2,000 0.50 4,000 Temperature °C | Permeability (gauss /oersted) 
4,000 0.70 5,720 
6,000 0.90 6,670 
8,000 1.28 6,250 0 920 
10,000 1.99 5,020 200 1040 
12,000 3.60 3,340 400 1440 
14,000 9.80 1,430 600 2550 
16 ,000 47.4 338 700 3900 
18,000 165 109 770 12580 





MAGNETIC MATERIALS 
High-permeability Materials 













































Approximate _ Perme- . | Satura- Coer- 
percent composition Typical heat ability Maxi- | tion flux! esist civet tivity Den- 
Material Form a i 2 at ‘ es comet - force mi- sity, 
é x = 2 ti h ¢ crohm- | g/cm? 
Fe Ni | Co] Mo Other gausses ability gausses | ergs/cm’| oersteds oni 
Cold rolled steel. ..| Sheet 98.5 — |}-|- — 950 Anneal 180 2,000 | 21,000 = 1.8 10 7.88 
TOW heeenen sii Sheet 99.91; — |—| — — 950 Anneal 200 5,000 | 21,500 | 5,000 1.0 10 7.88 
Purified iron...... Sheet 99.95} — |—] — a 1480 He + 880 5,000 | 180,000 | 21,500 300 05 10 7.88 
4% Silicon-iron. . .| Sheet 96 — | = 45i 800 Anneal 500 7,000 | 19,700 | 3,500 5 60 7.65 
Grain oriented*.| Sheet 97 — |-| -— 3 Si 800 Anneal 1,500 | 30,000 | 20,000 _— 15 47 7.67 
45 Permalloy...... Sheet 54.7 45 => 3 Mn 1050 Anneal 2,500 25,000 | 16,000 1,200 3 45 8.17 
45 Permalloyt..... Sheet 64.7 | 45 =) = .38Mn_ | 1200 He Anneal 4,000 | 50,000 | 16,000 — .07 45 8.17 
Hipernik.......... Sheet 50 50 — | i = 1200 He Anneal 4,500 | 70,000 | 16,000 220 05 50 8.25 
Monimax.........| Sheet _— — |}-—|— —_ 1125 He Anneal 2,000 | 35,000 | 15,000 — silk 80 8.27 
Sinimaxveng wnat Sheet - 1125 He Anneal 3,000 | 35,000 | 11,000 — — 90 _ 
78 Permalloy...... Sheet 21.2 | 78.5)—] — .38.Mn_ | 1050 + 600 Q§ 8,000 | 100,000 | 10,700 200 05 16 8.60 
4-79 Permalloy. . .| Sheet 16.7 79 = 4 .38 Mn 1100+ Q 20,000 | 100,000 8,700 200 05 55 8.72 
Mu metal......... Sheet 18 75 — | — }2Cr, 5 Cu} 1175 He 20,000 | 100,000 | 6,500 _— 05 62 8.58 
Supermalloy...... Sheet 15.7 79 — 5 .38 Mn 1300 He + Q 100,000 | 800,000 8,000 _ 002 60 8.77 
Permendur........ Sheet 49.7 — | 560) — .38 Mn 800 Anneal 800 5,000 | 24,500 | 12,000 | 2.0 if 8.3 
2V Permendur. .. .| Sheet 49 — | 49} — 2V 800 Anneal 800 4,500 | 24,000 | 6,000} 2.0 26 8.2 
BIDEr OO nee ees Sheet 64 — | 34] — Cr 850 Anneal 650 | 10,000 | 24,200 —_ 1.0 25 8.0 
2-81 Permalloy.. . eb We 81 — 2 — 650 Anneal 125 130 8,000 -= <1.0 106 7.8 
powder 
Carbonyl iron..... Insulated | 99.9 — |-—-|-— _ _ 55 132 _ —_ —_ 7.86 
powder 
Ferroxcube III... . er MnFe204 + ZnFe204 = 1,000 1,500 | 2,500 — al 108 5.0 
powder 
































* Properties in direction of rolling. 

+ Similar properties for Nicaloi, 4750 alloy, Carpenter 49, Armco 48. 
t At saturation. 

§ Q, quench or controlled cooling. 
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MAGNETIC MATERIALS (Continued) 


Permanent Magnet Alloys 















































eatineate i a Coercive | Residual | Energy 
Material Percent composition Bt t” races eae force |induction| product Method of | Mechanical! Weight 
x (remainder Fe) aie Ane aa He B, BH mar. | fabricationt | propertiest | lb/in.3 
perature, °C) Hymaz. rEved : 4 10-8 
persteda oersteds | gausses x 
Carbon steel............ Mn, 0.9 C Q 800 300 50 10,000 20 HR,.M, P. Hes . 280 
Tungsten steel.......... 7, 0.3 Mn, 0.7 C Q 850 300 70 10,300 Re) HR, M, P H,S . 292 
Chromium steel... 5 Cr, 0.9 C, 0.8 Mn Q 830 300 65 9,700 380 HR, M, P H,S . 280 
17% Cobalt steel 17 Co, 0.75 C, 2.5 Cr, 8 W — 1,000 150 9,500 65 HR, M, P H,S _ 
36% Cobalt steel........ 36 Co, 0.7 C, 4 Cr, 5 W Q 950 1,000 240 9,500 97 HR, M, P H,S 296 
Remalloy or Comol..... 17 Mo, 12 Co Q 1200, B 700 1,000 250 10,500 tet HR, M, P 295 
Alnieo Et) nc Gans 2-0 e| LOcAl, 20: Ni; 5. Co A 1200, B 700 2,000 440 7,200 1.4 C,G H,B .249 
Alivea Th Aor oken oe he 10 Al,.17 Ni, 2.5 Co, 6 Cu A 1200, B 600 2,000 550 7,200 1.6 C,G H, B . 256 
Alnico II (sintered) .....| 10 Al, 17 Ni, 2.5 Co, 6 Cu A 1300 2,000 520 6,900 1.4 Sn, G H . 249 
AlmcoUV soc s aca as..8 12 Al, 28 Ni, 5 Co Q 1200, B 650 3,000 700 5,500 1.3 Sn, C, G H 253 
AIRIGONV fate ee BRO si coos 8 Al, 14 Ni, 24 Co, 3 Cu AF 1300, B 600 2,000 550 12,500 4.5 C,G H,B . 264 
AMIGO Vilwtds se coucione 8 Al, 15 Ni, 24 Co, 3 Cu, 1 Ti 3,000 750 10,000 3.5 C,G H,B . 268 
Alniog: XR. . tree sh as 6 Al, 18 Ni, 35 Co, 8 Ti — 3,000 950 5,800 1.5 C,G H, B .26 
Micallay W.. ae <cdce oc oe5 52 Co, 10 V B 600 1,000 300 8,800 1.0 C, CR, M, P D 295 
Vicalloy II (wire)....... 52 Co, 14 V CW + B 600 2,000 510 10,000 3.5 C, CR, M, P D 292 
Cunife (wire)........... 60 Cu, 20 Ni CW + B 600 2,400 550 5,400 1.5 C, CR, M; P D, M 311 
MAIGO Gets CORE ais ae 50 Cu, 21 Ni, 29 Co — 3,200 660 3,400 80 C, CR, M, P D, M .300 
Weotoliterc. cc ssciems a ciee 30 Fe20s, 44 FesOs, 26 C03 — 3,000 1,000 1,600 . 60 Sn, G W nite 
Simanales. ances cco 86.8 Ag, 8.8 Mn, 4.4 Al 20,000 6, 0002 550 .075 >, CRy Me P D, M 825 
Platinum-cobalt......... 77 Pt, 23 Co Q 1200, B 650 15,000 3,600 5,900 6.5 r ,M — 
Wali eee eine os Se. Fine powder — 2,000 390 6,600 97 — — .176 
2 Value given is intrinsic He. : . 
* Q—Quenched in oil or water. A—Air cooled. B—Baked. F—Cooled in magnetic field. CW—Cold worked. ; 
+ HR—Hot rolled or forged. CR—Cold rolled or drawn. M—Machined. G—Must be ground. P—Punched. C—Cast. Sn—Sintered. 
tH—Hard. B—Brittle. S—Strong. D—Ductile. M—Malleable. W—Weak. 
MAGNETIC SUSCEPTIBILITY OF THE ELEMENTS 
AND INORGANIC COMPOUNDS 
The following table lists the magnetic susceptibilities of one gram formula 
weight of a number of paramagnetic and diamagnetic inorganic compounds 
as well as the magnetic susceptibilities of the elements. 
In each instance the magnetic moment is expressed in Cgs units. 
A more extensive listing of the magnetic susceptibilities of inorganic 
compounds as well as those for organic compounds may be found in 
Constantes Selectionnees Diamagnetisme et Paramagnetisme Relaxation 
Paramagnetique, Volume 7. This table is abridged from the above publica- 
tion by permission of the publishers. 
Se a es esa SS 
Ss G ees 
Aluminum CAE Beare. Al +16.5 Rarium Grenwnurd) 
De Ae +12.0 Bromide. . ae BaBrz2 —92.0 
Fluoride.. AIF; 302 —-13.4 “Bue oc cennit| Pex Ns) oped 8 iO —119.0 
Oxides fen = isc cone Al2O; ord. —37.0 Garbonatess.c.ci cn? Ba(CQs) —58.9 
re ae eee Al2(SO.4)2 ord. —93.0 Chlorates. 2.0. SS. 2 Ba(ClOsz)2 —87.5 
de a ee SS 18H:0 ord — 323.0 Chlorides cecabraes ok BaCl2 —72.6 
Ammonia Caine seks NH ord —18.0 LE ee eh ee tr hee BaCl22H20 —100.0 
(AG). s000 ae NH: ord — Oe | MOT ee ceocisatieer aes ¢ BaF» -—51.0. 
ATION hae lie iee OR | IE Se Ph 8 Oe 1) CULV ROXIEEG aS oc is wet Ba(OH)2 —53.2 
DCS a ae ee NH.C2H;:02 ord. —41.1 GS aon ea Aiae cece Ba(OH)2:8H20 —157.0 
Bromide iia wa en BABE ord. tae OF) 8: PURE OGLE, vcore heise aa eare oe Ba(IOs)2 —122.5 
Carbonate......... (NH4)2CO, ord. ser aOr 1 PMORIAG. e.nanccas «Ree wat Bal, —124.0 
GChilora tena som ve sccche *NH.Cl10; ord. tea) Al ye Ce urn eee or aa | Bal2-2H2O —163.0 
Ghiloride@scn 2 25 ae NH:Cl ord. —36.7 ene s —66.5 
BI MOrIde 4 oon. es: sca NH«F ord. — 230%) TLemOXLIGC pe shoe ere —29.1 
peso nee ue sud wae NH,sOH ord. mr oD) BP MLA gees gers, islocad) ORIRO ee —40.6 
Iodate.... ord. — 62.3 Sulfate: ... =... —71.3 
Todide.. 5 eon ord. —66.0 Beryitiamy: (8)... snes —9.0 
Nutratess (xh). 4.2% ord. —33.6 Chloride... . —26.5 
Solfstettie ob) .cit4 ord. —67.0 Hydroxide.. — 23.1 
Thiocyanate....... NH«SCN ord —48.1 Nitrate (aq). Se cath «cea —41.0 
Americium (s)........ Am 300 rt OOOO fen) (Oxides 66 bake ieee —j1.9 
Antimony (s)......-. Sb 293 900m bemasultater.a. 4-1 -iatietecut —37.0 
ae OPES hoo te Shite © glee Soave —2.5 —280.1 
Bromide. fac. o.0 Se SbBr: ord. = AVOLOL I) PRR (De te ae —10.5 
@hioride, tri... 2. SbCls ord. = 86.7 > I t tBromide. 2.1.0... hence —147.0 
Chloride, penta..... SbCls ord. = 200", |, BiChioride...).-. eee. a —26.5 
Mluoride 224-1. . = 2106 SbF; ord. —46.0 +154.0 
NOGIdG Fi seca ee SbI; ord. AON Bebihtordesniway. “1a cot —— SLO 
Oxide x sce. poe cae Sb20,3 ord —O0.ae I Bitiydroxide.s.; ete .00 —65.8 
Sulfide yea a scae Sb2S; ord —ISOn0M | BILGdIdes.4 kn 5 PPS och i — 200.5 
ATZOM(@) ices cleat A ord —19.6 =9180 
ATsenicGu(@) i. .= <2 25.95 As 293 =O) Wee ONG RE he. de. Pee cree Bi(NOs;)s5H:0 —159.0 
G CB) tere trineielshe As 293 OSH COXIG SNe. ce conic ans care BiO —110.0 
ke (Oompa ots As 293 SEDO AO ae E) MMe bsimints te hes re SPs, ose Bi2O03 — 83.0 
Bromidé....s.4..:08 AsBrs ord. —106.0 BiPO« —77.0 
Chloride. . .| AsCl; ord. = (OFM Tl PASUMPARSH oe ates cnmintts red Bi2(SO4)s —199.0 
Wodidewe 6. ocho ae Asl; ord. ——AZSOm 18 Sulfide: sa. des. scraece. ashe i2S —123.0 
Silfiden ocbacuee As2Ss: ord. —70.C BorievAcid fe asian neh oon —34.1 
Arsenious Acid....... H:AsO; ord. —51.2 Boron (s).. Rn Hee: —6.7 
Barsumenane.s: paca a ord. +20.6 Chloride. . RRO ica it: Meena —59.9 
ACELAbE ss .ctee cue nein oe Ba(C3H302)2:H20 ord —10U.1 | _ Oxide................. —39.0 
BrOM Ate se ec ae sks ene Ba(BrOz)2 ord —105.8 Bromine (J).............. Sh 
9 — 1) 
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MAGNETIC SUSCEPTIBILITY OF THE ELEMENTS 
AND INORGANIC COMPOUNDS (Continued) 








PENN Oe ea 








Substance Formula 
Bromine (1) Ciba 
Fluoride. . Seen ores 
.| BrFs 
Cadmium (s). So ign tiiare Cd 
.| Cd 
INCetate we. aatiatuereetsnts Cd(C2H302)2 
Bromide .| CdBrz 
SE: RL ares Pec Saree CdBr2°4H:0 
Carbonate irenis 2 vacua us CdCOs:3 
@hlorid@ngences vests | CaCls 
we Ronan onen d| CaGlseisO 
Chromate.s....06.62.0.> 4 CdrOs 
CYyanidess.ocue cacsheas Cd(CN)2 
BINOride san cecoert sh sieeve CdF2 
Hydroxide.............| Cd(OH)2 
Rod abe were. ka ieie has Cd(1IO3)2 
Odie erg cb ca Po CdlI2 
ING Grate eit cckiescactaevns Cd(NOs)2 
Bee Ae ae ea omen eee ee eee 
OXIGO Seiten oa ese cade ss 
Phosphate eRe CastPO.)s 
SOUStG han ohn s be els os CdSO.u 
Sulhdenece crs oneskiees CdS 
Calovimr(a)iscdcvuracrce to. Ca 
UNCER ae Ca(C2H302)2 
Bromate ..+...| Ca(BrOs)2 
Bromide ..| CaBre 
< beta ones o.| Cabre:3H2O 
Carbonate... AO Seton CaCOs 
Chloride. . bo /asrevn evalf AOL 
Log bi yaa he Po) I rn OR ceeaor CaF. 
lla a creees oat Ca(OH 
lodate... «.--| Ca(IOs)3 
Todide.. Seen aid avers Ome 
Nitrate (aq). Pee tea dnavece Ca(NOs)2 
BIG fe sweacr niece oe) aut aOQ 
gbh ates Cntr et ROME enn CaOz 
Bullate Nenad eos cen g CaSO, 
SMC REC Say ay > sas.ccece CaSO.4-2H:0 
Carbon COIGN Hiss iecae axe 
ior (EPODID iP ecsve od 
DiGkide Arak nec chee wctee COz 
Monoxide. ss. -cts oes co 
Ceritnt (a) Sao sieeve Ce 
iH (Bedi taaseeuueoe rive Ce 
: LD Ts Scere lista alas see ae Ce 
ie PD hvrmretanarencree scat a Ce 
(interne ateet head Ce 
af COE Meare oltaute e Gi Ce 
Chloride. . esererentieet os 
WG OFIGG. cic ase sioternve CeF 
IMG UrAbOs MS ctecce: cameos es Ge(NO;)s 5H:0 
ONE is a dices eee enw ek CeO2 
Rillate ci eis sce ae CeSO.4 
Oca Peer es La ae Ce2(SO4)3'5H20 
eM eae! auaelth Reve cit Ce(SO4)2°4H20 
PIURAG Sc whet ens ne CeS 
Co On er ae Ce2S3 
Cesium Mt Sian werk e Cs 
SOO SOc, 8 
Bromate CsBrO; 
Bromide CsBr 
Carbonated... < «tierce Cs2COs 
Chlorate CsClOs 
Chlorides. mietscslat Or ascent CsCl 
BlGomde ss nosso ces sF 
TOGA ey aac ea oe Os CsalO; 
TOGA G fee cence sl 
Oxiderricn,.« . oars CsO2 
ridin Re Oa Oe sOz 
WOAte crs sot naiaas Cs2804 
BGINUG.Gh poets Anat con Ca28 
CHIGHBO Dios cca cbh ce Cle 
Plgoride; tris. ewekies os CIF; 
Chromigta. < sc. ncn cen ot Cr 
eke inn ROR ene a ay Cr 
Acetate...........+:0..++| Cr(C2HsOz)s 
CHlOride. Viiaiieeve cae | OrCle 
acne ane d CrCla 
BUYOTIGS i vasistcgierna ea CrF3 
Oxide woe nis soothe meas CroO3 
ae PORES CRO TATE CrO; 
Baliate ios ncwree ean Cr2(SOa)s 
oo RPI TNA OE Cr2(SO.)s'8H20 
Coe cine rok | Cr2(SO.4)s10H20 
pe sera Nt MR e a ee Cr2(SO,4) a 14H20 
PET PANS ee Re Oe CrSO46H2O 
RUAAS rg reguaiiwraire tenet Cr8 
COD ALG ie icinctecie ett tahasaace Co 
AGEtE ti ats t2.cnuahhveccin Co(C2H:02)2 
Brio coo.0.csrtineiess CoBre 
ChIONIdG sn yancueecan oe CoClz 
+s .| CoCl26H20 


. | Co(CN)s 

















shee P: oa end Substance Formula 
al 33.9 Cobalt (continued) 
aati te = 45et Fluoride erceosais ora 
ord. —19.8 Pare ee ee 
sees 8 —18.0 Iodide 
ord. =—Soe7: Oxide...........- 
ord. ae fe been eeeee nee 
‘. —140.0 Fo __ te teen ee 
ore et 7 Phosphate: . i522... <- CoPO.)s 
ord. —68.7 Bulfatend... 5 scr cpee CoSOs 
arch —99.0 ee every en tate | Oza) 
ord. —i68 BulGders As nies Cos 
Atle =FA oO Chae Se. eae, Cos 
aril —40.6 ARUOLE EDEN, ae eehe . REND 
ord. —41.0 | Copper ae . 
rd. —108.4 : u 
ord. “117.2 | Bromide.” CuBr 
ord. — 65.1 y CuBr2 
ord. —140.0 4 ee 
ord. = 30-0 pm) Sbecnaeeccar Pe 
py phat Chloride............{ CuCl 
ord. —50.0 ne cutters es ces| CuCl 
pia aes +40.0 CuCl 
ord. -—70.5 es yee 
ord. —84.9 Ho vet oe enemas CuCl 
ord. —73. sere ees ht hose 
ord. -115.0 | Cyanide............| CuCN 
ak —38.2 Bl oride se). aves cin ahs an 
pal ie am ul 
oT 38.0 ITI Get aso 
eral —22.0 Hydroxide..........} Cu(OH)2 
ord. = 10n 4 lodiden eG ets Cul — 
Aas ~109.0 Nitrate.............] Cu(NOs)2°3H20 
a 45 9 ef Cu(NOs3)26H2O0 
pee sar Oxide Pat Beeler ime a 
ord. —23 8 a oe 
ord. —49.7 LO ek, Akg he Cud 
ord. —74.0 pantie sees Cud 
ord. —5.9 “ Cud 
ord. 98:8] Phosphide. .:....2.:] CusP 
ord. pee Billie Sullatecc cvevest oot Cuso 
80.5 +5160.0 Be sh Ls kas hanes 
293 +2450.0 remotes: “Tl GuSOe3H:0 
80.5 +6230.0 “ a ‘T GuSO<3H:O 
287.9 +2420.0 Sarfaget to bee 
ae esas Thiocyanate........ CuSCN 
287° +2490.0 Dysprositint. i... 00s POY 
293 +2190.0 Oxides. .| Dy203 
292 +2310.0 Sulfate... .556..s2) DyzGOs 
293 +260 e Dy2(SO4)3-8H20 
ad 437.0 Sulfidoctns cc.» «as Dy2S; 
293" +4540.0 | Eroium. = 
293 —97.0 Oxide Er203 
ard +2110.0 Sulfate Er2(SO4)s8H20 
292° +5080.0 Sulides=.ssc4 ee . | EreSs 
ard +290 Buropitm......5 o<. as Eu 
z 426.5 Bromide......... ..} EuBre 
aeioeaiies 751 Chloride.........:..] EuCls 
cell —67.2 Rluoride......jis os EuF: 
ord —~103.6 POdide@ cen.c/. che tee on Eul: 
oral — 65.0 OMG vos. b. Stes Eu20; 
ova —86°7 Sulfate. nick ce EuSO,« 
ord. 44.5 i ae 
avai —83.1 aS Sc Eu2(SO.)s8H:0 
ord. —82.6 BUAGS tec scabs eee EuS 
293 +1534.0 PAs abs ore ere EuS 
90 +4504.0 | Gadolinium...........] Gd 
ord. —116.0 Chloride............1 GdCls 
ord. —104.0 OSB ris os ee ee aa 
ord —40.5 Sulfate oS. eho hen Ae »(SO4)s 
ord Seer h bn tee scans G ide 2(SO4)s*8H20 
273 +180.0 MUMRO Cera an wratoran ocr GdoSs 
1713 +224.0 | Gallium (s)........... Ga 
293 wrt) Po ees ee Ga 
293 +7230.0 STR s Gaicad Ga 
293 +6890.0 Chloride..........+.11 GaGls 
293 +4370.0 LOGO tamhin coche eum Gale 
300 OOO | | OMB oo. dec ote GasO 
ord. +40.0 Sulfide Liste NEES 
293 +11,800.0 - SME Mase cnehataae GaS 
290 +12,700.0 = Oven od eco s 
290 +12,600.0 | Germanium...........] Ge 
290 +12,160.0 Chlonid6 so ctik cs oouG@eGh 
293 +9690.0 Bhiorides::s. aay cadena 
ord. +2390.0] Iodide Gels 
eee ferro Oxide GeO 
293 +11,000.0 : GeO: 
293 +13,000.0 PUbidese: sdk oats GeS 
293 +12,660.0 Fy -| GeS2 
293 +9710.0 | Gold (s). | Au 
303 +3825.0 (1). 5 Au 
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Substance 


Gold (continued) 


STO Gays, sec ow Clery rs 
Chloride. .. 


Fluoride. . 

Iodide. . fins eee ae 

Phosphide. . Sh wa erate 
Hafnium (s). 


JSS ae eee eS, bs cae 
Helium (g).. 
Holmium. ae hae omen 
Wisdeviet odin cee ee 
Sulfate. Phar ee ttc ake 


Hydrogen ‘e 
Bromide ( 


Ne 
Chloride (i), eee 

(aq). cae wee ana 
Fluoride (1). 

(aac sien 
| (oo Us <a) 
Talepafed (2 ceca Ree eee 
tS es a ante paeeea 
os aq eae Ree es 

Oxide—See Water 
Peroxide 


Bromides.saS. Sacto: 
ei RE 
Buri Gcceeee ese 6 
Oxide IROL NORE Ce ep bore 


MOTADER a vidio cs & areca eee 
oe YF teh pte ree a 
Iodine pee 


Oxide 


EOI Oro eine ire hopin 24 
GarOnatel cs so tuaees 
Chloride.............-. 


“ 


Sulfate ee Ne 22) eae sc 


Krypton.. 





CarbonauCnonann tea ocak 
Ghiloridea tsp ana thsce a 
CUT OA VE sn rem ert eee es 
JB nb Ganasto (Cle Cami oan Mb ce HRA Ge 


IPHOSDNAtC s.cca eres 
Sulfadterna sincera eee a 











MAGNETIC SUSCEPTIBILITY OF THE ELEMENTS 
AND INORGANIC COMPOUNDS (Continued) 


Formula 


Tlo2(SO4)s 


FeCl3-6H20 
FeF. 

Fel; 
FeF33H20 
Fel2 
Fe(NOs) 3-9H20 
FeO 

Fe20; 
FePO, 
FeSO, 
FeSO.4 H20 
FeSO47H20 


a20a 
La2(SO4)3s'9H20 
LaoS3 
LaeSs 
Pb 


Pb 
Pb(C2H302)2 
PbBr2 


Pb(NOs)2 
PbO 


Pb3(POs)2 
PbSO4 
Pbs 
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+88,100. 
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t4+4+4++ 
Fe) TR 
my 
c 
So 


ie ta 

orc w ao 2 
OonNmthy 
ONSAG 
Soscséo 


ve 
eS 
a 
OCNOSSCOUSCHOCMON DEH UCOOCOCOCOMOODOCQVOCOOSOSESOSSSOSCSOOSCSSOSS CHE ARENMOONHANOCOOCOCOCOOCOSCOSCSOOUN NWWNWRMOG 


Lead (s) ae 


Ne Ae 
Bromate.. 
Bromide bart 
Carbonate... aa 
Chlorate (aq). Sarco 
Chloride, 

Fluoride. Oe ae 
Delo holola Sen el ape) en 
Hvaroxide: eae « 
Mofo Sophy Uhre eae 
I Wgoyo DRG eee, Seger areca 
IOUT BR chic ame pitta ea 
BOLE A CSM occmase gists 





LTC A (hy oe ane ieeene ean 


Magnesium.........: 
LRA a godin Nib 8 


| ovo bYo Kamu ane ont saree 
\OYatelenein Grea errr 
Bhospiavesgar a aa. 
Sulfate tessa or ; 


Manganese (a)....... 
(8)... 
Acetate.......< aye 
Bromiderguc.. qrereec 
Carbonate... gn. 
Ghlorid@iaa.. cei = 





Pluoride....o.....- 


Iodide... 


4“ 


iBromate;) «a: ate 
Bromide.........-. 
Ghlosde.}.. cena: 
Chromate 
LORE nob ColCh an haan Oana 


WhO SS a ieeataciesncs 
TO dides mehr va shire 


Pee A 
Thiocyanate....... 
Molybdenum......... 
Bromide 
Ghloride. Lc akan. 


Fluoride,........+- 
Oxide tn tek. caee er 


i 
_ 
iw) 
pan 











Pb(CNS)2 


Li 
LiC2H302 
LiBrOs; 
LiBr 
LieCO; 
LiClO; 


iG iNOs: 3H20 
LisSO4 

Io 

Meg 
Mz(C2H302)2° 4H2.0 
MegBre 

MgCO; 
MgCO3°3H20 
MgCle 

Mel. 

Mg(OH)2 

Mel. 

MgO 
Mg3(PO.)2: 4H20 
MgSO, 
MgsSO4:'H2O 
MgS0Os5H20 
MgS0Os-:7H20 


Mn 


Mn 
Mn(C2H302)2 
MnBre 
MnCO3 
MnCl2 
MnClo4H20 
Mnf: 

MnF; 
Mn(OH)2 
Mnl2 

MnO 

Mn203 
MnO2 
Mn;304 
MnSO,4 
MnSO.-H20 
MnS0O.-4H20 
MnS0O.'5H20 
MnsS 

MnsS 

Hg 

Hg 


Hg 
HgCe2H302 
Hg(C2H302)2 
HgBrOs; 


Hg(CN)e2 
HgF 
HgF2 
Hg2(OH)2 
HglIO; 
Hel 

Hegl2 
HgNOs 
Hg(NOs)2 
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MAGNETIC SUSCEPTIBILITY OF THE ELEMENTS 
AND INORGANIC COMPOUNDS (Continued) 












































































































Substance Formula Se ake Substance Formula 
A ea ae Sine eet Nd 5628.0 | Potassium (continued) 

Fluoride. . NdF3 +4980.0 Thioevanate....... 

Nitrate. . Nd(NOs)s +5020.0 Etgscody miurt., 

Oxides cee wee Yd2O3 +10,200.0 Chloride. . 

Sulfate Nd2(SO4)a E +9990.0 : 

SUI Oana terns camel oars 253 292 + 5550.0 Pr2O3 
Neon... Ne ord. —6.74 Pri0O3 
Nickel Lag CE aa Ne le ee, Th ee ferro Pro(SOs)s3 

PACOULUO MIAN Hel cer emer Ni(C2H302)2 293 +4690.0 Pr2(SOs) 3*8H20 

BrOmid Onmtance eater iene Tah 293 +5600.0 r2S3 

Chloride. . Mats coc Meee re lke NLL 293 +6145.0 e 

Ce oat NiCl- 6H20 293 +4240.0 ReCls 

Bluondees eee ee ee NiF2 293 + 2410.0 ReO2 

Hydroxide. Baja 1H NL OVER) ord +4500.0 ReO2:2H20 

Odi corte eee Nile 293 + 3875.0 eO3 

Nitrate Ni(NOs)2°6H20 293.5 + 4300.0 fa Re207 

Oxidermn ete atscate ee NiO 293 +660.0 Sulfide. . OP ee aE Pane ReS2 

NUMA CO Ce Ese en tean crt NiSO« 293 +4005.0 |Rhodium. Paeree bon 

Sulfide ace heranictics.. NiS 293 +190.0 cs I act pe Bee SEY |B 2 

~ NisS2 ord +1030.0 Chloride. . RhCl; 
Nb 298 +195.0 POT eh fe tee RhFs 
Nb20s ord. = 020 Oxidele® lode cae: Rh2O; 
HNO: pie. ma Sultatenee sn. soo es eee 
2 ord, = : ip SAT Sa h2(SOs)3°14H20 
OZId OMe enn te shee sete en N2O 285 —18.9 |Rubidium........... Rb ae 
DOD ON G9 eee Seniede a NO 293 +1461.0 Bromide...........| RbBr 
oe NO 203.8 +1895.0 Carbonate......... Rb2CO; 
OO ACD each aks are oe NO 146.9 +2324.0 (Cilorid essen aee RbCl 
SAM Uo Resse pareter NO 117.64 +-114.2 Piuorid@ ia o60e5 0-401) ROE 
Be Wain sags ober NO 90 +19.8 liesebeley Rec enen ae yoe RbI 
Oe eae RN N20; 291 —16.0 Nitrate. o2.24.0. =.) ROO 
oe th SUb) RCs Seat Cree NO2 408 +150.0 Op cts 7 ek ey Ga bO. 
hes Ga Oe POR EER ERE N2O« 303.6 — 22.1 Shitntewe.9 2. Rb2SO,4 
nt bee ree NAc en N204 295.1 =—23.0 SilGdaste. eee Rb2S 
TRE oes. N2O4 257 —25.4 See En eel pe 
Yee -...+.] N2Os 289 —35.6 |Ruthenium..........| Ru 
Osmium eee eras AOS 298 +9.9 “ pe ee a u 

Chloride. . eres 1 OBC Io ord set es) Chloride. ........:. RuCl; 

Oxygen (CASA AIRS Oe O2 293 +3449.0 Oxide-s a ee oes | RuO2 
(Spe nae oe ae Gere 90.1 +7699 .0 Samarium.......>... Sm 

a (1) 70.8 +8685 .0 cs SP fete. Sm 

o (s, y) 54.3 +10,200.0 Bromide...........| SmBrz 

us (IBA econseroe Oe |) eee eo ra see i cok ers SmBr; 

ut (s, a) Zou +1760.0 Onidea:ce oe ae eee Sm20; 
Oz7ononiemec Resse Os lt ia adh EMEC AR seas Sm203 
Palladium acces cen ae 288 +567.4 Le gen SRR oe ae Sm20; 

Chloride. ; 291.3 — 38.0 Sulfate -....+++| Sme2(SO4) s°8H20 

Fluoride. - 293 +1760.0 Sulfidect a5 eee Sm; 

Hydride.... fi ord. +1077.0 [Scandium............] Se 

e : ord. + 2353.0 |Selenie Acid..........| H2SeO. 
Phosphoric Acid (aq)..... HPO, ord. —43.8 |Selenious Acid........| H2SeO: 
Phosphorous Acid (aq)....| HsPO3 ord. —42.5 Selenium (aye Se ole | Se 
Phosphorous (red). ....... aed eT kaon ct —20.8 (isonet bse 

real Pa [DEUS «halen Mant YW a2 5, SRA —26.6 Bromide. . .| SeoBr2 

Chloride. . Pe ete ally ord. = 63.4 Chloride. . .| SerCle 
Pia titinee ee ee en ne Pt 290.3 +201.9 Fluoride. . .| SeFs 

Ghiloride scan: ccceteuane ou PtCle 298 —54.0 Oxides isto eee | SeO: 

Re rene. ones ct PtCls ord, SOU de | Silicanter ces ce cll Si 
Beebe aidan a saskearin ine Ptch ord. — 93.0 Bromide: 6. <..0 25) BIBT 

Fluoride.. Soko oral etka 293 +455.0 Warbides: '.;2-,oc.08 sic 

OW emir cen wiGe emits <d Pt.Os ord. —37.70] Chloride...........| SiCli 
i2Dibhifayau nuda wei gekiws cae ak hore Pu 293 + 610.0 Hydroxide........ . Si(OH)« 

Fluoride Puky 301 +1760.0 Lab's fo [t,he See | SiOe 

if SR rie pe rs ene al sou ig 295 ehh. Os I Silwrepe(a)iones 50ers. | Ag 

(OS Ss Ve iin adenine oe mem PuO2 300 +730.0 ot 5 CN ee Ag 
Potasswmisn cess tas 3s ‘ ord, +20.5 Acetate rsa 

Acetate (aq).....2.0..-. KC2H302 28 —=45..0 Bromide........ 

IBTORTAHC fies g a .dalsieere |e TO's ord, —52.4 Carbonate... Ki 

Bromo eqrana oe ieee leon ord. —49.1 Chloride... 3... 2 Agel 

Carbonatennn 5 .c sans: KeCOs; ord —59.0 Chromate.......... 

CHistate. bods coe ae eR LOR ord —42.8 Gpenides.......... 

Chloride.cn issue eld ord —39.0 Fluoride. . : 

Ghromates cc. sso ss © ulpeeeerOs ord —3.9 lodide..... 

ce na ie K2Cr2O; 293 +29.4 Nitrate..... 

Cyanide...,........+...| KON ord — 37.0 Nitrite... ... 

Ferricyanide........... K3le(CN)o 297 +2290.0 Oxide } 

Ferrocyanide. Kake(CN)s ord — 130.0 aS? he sits.3 AgO 

a eer KiFe(CN) «3 H20 ord —172.3 Permanganate. | AgMnO, 

PWoride pce wis bor cnet KI ord —23.6 Phosphate.... AgsPO« 

Hydroxide (aq)......... KOH ord — 22.0 Sulfate. : AgeSOx 

NGGStG se. Aaatictie ssn eS O-s ord —63.1 Thiocyanate. . AgSCN 

Iodide. . KI ord —63.8 |Sodium........ a 

NUERAtE Sonics KNOs ord — 33.7 Acetate....... NaCoH;02 

INTIECIUGG tres iontaktrs sate a KNO» ord — 23.3 Borate, tetra....... aeByO7 

ORG eR wee aice ee mene 4 KO2 293 +3230.0 Bromate...........| NaBrO; 

ree Ay) nea KO; ord +1185.0 | Bromide....... NaBr 

Permanganate na WA ERE KMnO,4 ord +20.0 Gurbonates.. & Na:CO; 

SDT ECC Ra elie comictens Genetic K2SO4 ord. —67.0 | Chlorate...........| NaClO; 

WN Sodame tices on yf sistay ord. —49.8 | Chloride...........] NaCl 

folalbete Cimino ko cpl Ganon Kas ord —60.0 Chromate, di....... NazrCr2O7 
ho AUR Peet Pe CURES K2S2 ord = RY BlNoride. sche. g en NaF 

Vi. inbopmcunoe pata Sey oe eo G Hydroxide (aq)..... NaOH 

eae atts otiitl eee chee carne A204 € 3 a 
“any RE LE tdelins KS. ord =os'a P aonat oo ede 
Syl Ge. tac cede KeSO,3 0 
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Substance 


Sodium ‘continued? 


Nitrite..... 
Oxide eras, 


Phosphate, 


Sulfate... eee. 


met a 


Strontium:s). <...4.c0mecs 


Acetate. . 


Promate. 4. Se. 


Bromide .0t... cs sees 
ae 


Carbonate. 


M@hlorate Set ce cc oes 
Chloride.......... 

Chromate.............. 
Fluoride....... 





Hydroxide.............] § 


Chloride. . eee | 


mean Se 


Iodide. ..... 
Oxide (J)... 


Tantalum... 
“ee 


Oxides. 3. 
Technetium........ 


Bromideme ss... hie: 


Chloride 


Bifondetss. ..... tae, 





@arbonate, a... a. sere 
Ghilorate ves fod.c as tees 
Oblomdewe fa ences 
@hromaves.g oo. o:.s erin. 
CNG) (0 tpn ctaeoe A pare 
PUTOrIdes da... oss 


Oxide Jr." 


Sulfate..... 

Sulfide..... 

Sey a? 
Thorium. 


Chloride. . 


Tin (white) 
WS (Pate AG 
(gray).... 


“ 











MAGNETIC SUSCEPTIBILITY OF THE ELEMENTS 
AND INORGANIC COMPOUNDS (Continued) 


NasHPO, 
Na2SO, 
Reet 10H:0 


Sr(C2H102): 
Sr(BrOs)2 
S 


Sr(0 
Sr(OH)>- 8H:0 
Sr(1O3)2 
Srle 
Sr(NOs)e 


Sr(NOs3)24H20 
SrO 


Tbh2(SO4)3 


Tb2(SO4)3°8H20 
sit 


at 
Tl 
T1C2H302 


Th 
ThCla:8H20 


‘| Th(NOs)4 
h 


+76,500. 
=F 
—382.¢ 
=26. 
—69. 
= 10% 
—63. 
—101.6 
—65. 
OV 


Syscentibilit 
bec eel 


Tin (continued) 


RAPPER oe 
PAVOPORIAG. oa ays 
Oxide. xcnile 

Titanium, ... - 


BOM) fume emus 
ae 


Formula 


Sn 

SnBra 
SnCle 
SnClo-2H20 
sacla 
Sn(Ol{)« 


Carbide... 0cces. Beis 


Chloride. 2) heh: 


Hlvoridess..!) aches 
Todide............. 


Tungsten 
Bromide. 
Carbide... 


Chloride 


“ce 


oe 


Tungstic ‘Acid, ortho. 


Uranium (a) 


oc 
Vanadium 


Bronmudena. eas: 
“ 


Temp. 
Ne 
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+11,220.0 
+255.0 
+3230.0 
+3760.0 
+4470.0 
+2890.0 
+4110.0 


MAGNETIC SUSCEPTIBILITY OF THE ELEMENTS 
AND INORGANIC COMPOUNDS (Continued) 


DIAMAGNETIC SUSCEPTIBILITIES OF 
ORGANIC COMPOUNDS 



































Ce! veces G = 6 
Substance Formula Tere. ae Compound Xm X 10 x X 10 K X 10! 
i Acetoxime-O-benzy] ether 104.89 6427 
eoRer : cnuneed) oreall DHO 302 —12.97 | Acetoxime-O-methyl-ether 54.87 -6298 i 
COM eh a oe | DSO 293 —12.76 | Acetylacetone 54.88 5481 (.535) (20°) 
1 DNE Gaae gee teee eres [OP,0) 276.8 —12.66 | Acetyl chloride 38.9 496 (.548) (20°) 
aaa) D20 276.8 —12.54 | Acetylene 12.5 (0) 
CONN (SBE Pasty ci carer D20 218 ae a Ree eeyneciyere ae 368) 
c Se : ce lophene : : 
eee aoe Eee 292° 4240'0, | Acridine (123.3) -688 (.757) (20°) 
el saeee | a ue | 
2 i anine . . . 
tis +2.15 | Allyl acetate (56.7) 566 (.525) (20 ) 
90 4+2.43 | Allyl alcohol 36.70 632 .540 (20°) 
293 +44.4 1-Allylpyrrole 73.80 .685 (20°) 
ord. +100.0 Aminoazobenzene (118.3) .600 
ord. —11.4 Aminoazotoluene (142.2) 631 
Tams ew ON es ee —7.8 o-Aminoazotoluene (138) .61 + .02 
Ncetate heer tricnesny Zn(C2H302)2:2H20 ord, —101.0 |a-Aminobutyric acid 62.1 (.602) 
Carbonate...........| ZnCOs ord. —34.0 | Aminomethyldiethyldiazine 114.8 (.696) 
Ohleridetee ei re ZnCle 296 —65.0 | 4-Aminostilbene 122.5 arg 
Wy anide ss. cecers anreres Zn(CN)2 ord. —46.0 2-Aminothiazole 56.0 AS 5079 (20.7°) 
Fluoride.............| ZnF2 299.6 —38.2 |n-Amyl acetate 89.06 a "599 (20°) 
Fiyv.Groxide’s oie. ase Zn(OH)2 ord. —67.0 iso-Amyl acetate 89.40 766 (624) 20°) 
Todidory amen hehe ZnI> ord. —~98.0 | n-Amyl alcohol (67.5) pore oe (ope 
Nitrate (aq)......... Zn(NOs)s ord. —63.0 | y-Amyl alcohol (71.0) warns. -655) (25°) 
Oxide esa ee), Zn ord. —46.0 | Inactive Amy! alcohol 69.06 = ( A 0) 64) (15°) 
Phosphate........... 72 PO): ord. —141.0 | iso-Amyl alcohol 68.96 os 3 (25°) oe (20°) 
Sulfate. reer eee ZnSOr ord. —45.0 | sec-Amyl alcohol 69.1 ri (1654) (15°) 
oh Pre ton cee: | one Our ord. —63.0 | tert-Amyl alcohol (70.9) . : i 
RS : = -Amylamine 69.4 (.796) (.606) (20°) 
Going he het 4 Ns OV erg 310) ord, 143.0 n y \ 71 (821) (616) (20°) 
Sulndem edna eee ZnS ord. —25.0 | iso-Amylamine 6 te (652) (20°) 
Zirconium............. Zr 293 +122.0 |n-Amylbenzeae 112.55 (.759) fe pes 
Sled RN in eh Zr 90 +119 0 iso-Amyl bromide (88.7) -587 $ (.706) « ) 
Carbide se favorit ZrC ord. —26.0 | iso-Amyl-n-butyrate 113.52 “717 (25°) | ( rr (25°) 
Nitrate..............] Zr(NOs)s5H20 ord, —77.0 | iso-Amyl chloride (79.0) “741 (.662) (20°) 
Oxide ee nee ZrO2 ord. —13.8 | iso-Amy! cyanide 73.4 (.755) (.609) (20°) 
iso-Amylene 53.7 .766 
Amylene bromide (114.5) -498 
Amylene chloride (95.2) 675 
iso-Amyl| ether (129) 813 (.635) (15°) 
ao , aa — (.591) (25°) 
mylidene chloride : 
DIAMAGNETIC SUSCEPTIBILITIES OF ORGANIC hat sadide (118.7) 5996 (18°) | (.910) (20°) 
COMPOUNDS n-Amyi methyl ketone at 106 (.580) (15°) 
‘ ‘ my] nitrate 4) 5 
Compiled by George W. Smith aa ee propionate 101.73 705: (25°) | (.609) (25°) 
n-Amyl valerate 124.55 .7239 (.638) (0°) 
This table and its supplement contain values for the molar susceptibility of X\, specific ee set Care on i 
susceptibility x, and volumetric susceptibility K. The cgs Gaussian system of units is pe: id (80.5) "54 (72) (20°) 
employed. In the Gaussian units the relation between magnetic induction B and magnetic pe a ge (673) (672) (15°) 
field strength H is ia. 2 aoe : 
nthanthrene 204.2 .739 
B=H + 4x] (1)} Anthanthrone 178.1 581 
Anthracene (130) 731 (.914) (27°) 
where I is the magnetization or magnetic moment per unit volume. Actually, the quan-| Anthracenedinitrile 154.6 (.678) 
tities involved in equation (1) are all vectors, but one may assume that all three are col-| Anthracenonitrile 142.1 (.700) 
linear, a reasonable assumption for organic diamagnetic substances in the liquid state.) Anthraquinone (119.6) 575 (.825) (20°) 
For crystals I may vary with crystal orientation. Equation (1) may be written Anthrazine 245.7 6 pelt 
in 5. : : 
B= H + 4xKH = (I + 4rK)H (2) aoe 158.0 (.589) ols 
s 631 .735) (18° 
Here, K is the magnetic susceptibility, often called the volumetric susceptibility and is a pastels ee c pe (ae tie. 
unitless quantity. Aspartic acid 64.2 + .4 (.482) (.800) (12°) 
Other susceptibilities of use to chemists and physicists are the specific or mass suscepti-| 4 yrin (161.4) 556 
bility which is defined p-Azoanisole (147.7) 610 
x = K/p (3)| Azobenzene (106.8) 586 -611 (70.5°) 
p-Azophenetole (171.7) -635 
where p is the density of the sample in grams per cc., and the molar susceptibility which] m-Azotoluene (127.8) 608 -643 (58°) 
is defined as Sade oa . ‘ ee 
= — arbituric acid (Anh.) 53. (.4 
fae Mas Mile (4) Barbiturie acid 2H0) 786 (4.79) 
where M is the molecular weight of the substance in grams. enzalazine (123.7) 594 F 
Temperatures, when listed, are enclosed in parentheses and are listed in degrees C. Benzaldehyde 60.78 (.578) oe (15. 
Literature references for values contained in ibis table may be found in General Motors| Benzaldoxime (69.8) 576 oe 7 ) 
Research Laboratories Bulletins GMR-317 and GMR-396, Benzamide (72.3) -597 (.801) (4°) 
Benzanthrone 142.9 620 
Benzene 54.84 702 (32°) 611 
ca | aes 
e enzi 118. A : : 
Compound —Xm X 108) —x X 108 —K X 108 | Benzoie acid 70.28 (.575) (.728) (15°) 
Benzoic anhydride (124.9) 552 (.662) (15°) 
Benzonitrile 65.19 (.632) (.638) (15°) 
Acenaphthanthracene 184 73 Benzophenone 109.60 -6013 (.66) (50°) 
ACOBSDNGDENOs sedig aisiizitparvatatgaitas 109.3 (.709) (.726) (99°) 3,4-Benzopyrene 135.7 538 
Acetal 81.39 .688 (32°) (.568) (32°) Benzopyrene 194.0 
ae 22.70 5153 (.403) (18°) Benzoyl! acetone (95.0) 586 (.639) (60°) 
ACBEIATANAO Re daha m ura cetons io eneee | oerd 577 (.618) (20°) Benzoyl chloride (75.8) .539 (20°) (.657) 15°) 
Acetic acid 31.54 .525 (32°) (.551) (32°) Benzy! acetate 93.18 (.620) (.655) (16°) 
Acetic anhydride (52.8) 517 (.562) (15°) Benzyl alcohol 71.83 (.664) (.697) (15°) 
Acetoaminofluorene (141) 63 Benzylamine 75.26 (.702) (.690) (19°) 
Acetone 33.78 5814 (.460) (20°) Benzyl chloride 81.98 (.647) (.718) (18°) 
Acetonitrile 28.0 (.682) (.534) (20°) Benzyl formate 81.43 (.598) (.646) (20°) 
Acetonylacetone 62.51 5476 (.531) (20°) Benzylideneaniline (100.4) .554 
Acetophenone 72.05 5998 (.615) (20°) Benzylidene chloride (97.9) .608 (.763) (14°) 
Acetophenone oxime 79.90 5920 Benzylidenemethylamine (73.1) .613 
Acetophenone oxime-O- pia ether 92.31 6188 Benzyl methyl ketone 83.44 6219 (.624) (20°) 
Acetoxime 44.40 6076 (.480) (20°) Bibenzyl (126.8) .696 .671 (54.5°) 
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Compound —Xu X 10°] —x X 108 —K X 106 Compound 
otk 352 tebe eam -2,4-hexadiene te, ' 59 Chlorofumaric acid 
-Bito! A -6993 (27.4°)| (.699) (16°) p-Chloroiodo benzene 
m,m "Bitolyl sulfide (140.0) .6530 (27.4°) Chloromaleic acid 
Borneo} 126.0 (.817) om (20°) Chloromethylstilbene 
romobenzene 78.92 -5030 (20°) .753) (20°) a-Chloronaphthalene 
Bromobenzenediazocyanide 86.88 (.414) m-Chloronitrobenzene 
Bromochloromethane 55.0 + .6 | (.425) (.846) (19°) o-Chlorophenol 
Bromodicbloromethane 66.3 + .8 | (.405) (.812) (15°) p-Chlorophenol 
oo 82.60 327 948 (20°) 1-(o-Chlorophenylazo)-2-naphthol 
romonaphthalene (123.8) .598 1-(p-Chlorophenylazo)-2-naphthol 
a-Bromonaphthalene 115.90 560 -840 (20°) Chlorotrifluoroethylene 
m-Bromotoluene (93.4) 546 (.770) (20°) Chlorotrifluoromethane 
Bromotrichloromethane 73.1 + .7 (.369) (.758) (0°) Cholesterol 
Butane 57.4 (.988) Chrysene 
iso-Butane _ 51.7 (.890) Chrysoidine 
1,4-Butanediol 61.5 (.682) (.696) (20°) Cinnamic acid 
2-Butene (cis) 42.6 (.759) Cinnamic acid (a-trans) 
2-Butene (trans) 43.3 (.772) Cinnamic acid (6-trans) 
1-Butene-3,4-diacetate 95.5 (.555) Cinnamic acid (cis-MP 68°) 
2-Butene-1, 4-diacetate (cis) 95.2 (.558) Cinnamic acid (cis-MP 58°) 
2-Butene-1,4-diacetate (trans) 95.1 (.552) Cinnamic acid (cis-MP 42°) 
2-Butene-1,4-diol (cis) 54.3 (.616) Cinnamic aldehyde 
2-Butene-1,4-diol (trans) 53.5 (.607) Cinnamy] alcohol 
n-Butyl acetate 77.47 6669 (25°) | (.588) (25°) Cinnamylideneaniline 
iso-Buty] acetate 78.52 6769 (.584) (25°) Citral 
n-Butyl alcohol 56.536 (20°)| (.7627) (.6176) (20°) Coronene 
iso-Butyl alcohol 57.704 (20°)| (.7785) (.624) (20°) ‘coumarin 
sec-Buty] alcohol 57.683 (20°)| (.7782) (.629) (20°) o-Cresol 
tert-Butyl alcohol 57.42 7747 (25°) (.611) (20°) m-Cresol 
n-Butylamine 58.9 (.805) (.596) (20°) p-Cresol 
iso-Butylamine 59.8 (.818) (.599) (20°) o-Cresylmethy] ether 
9-Butyl anthracene 176.0 (.751) m-Cresylmethyl ether 
n-Butylbenzene 100.79 (.751) (.646) (20°) p-Cresylmethy] ether 
iso-Butylbenzene 101.81 (.759) (.648) (20°) Cumene 
tert-Butylbenzene 102.5 (.764) (.662) (20°) Cyamelide 
n-Butyl benzoate 116.69 6548 (.656) (25°) Cyameluric acid 
Butyl bromide _ 77.14 .563 (20°) (.730) (20°) 9-Cyanoanthracene 
iso-Butyl bromide 79.88 583 (20°) (.737) (20°) Cyanogen 
1-n-Butyl chloride 67.10 725 642 (20°) Cyanuric acid 
2-n-Butyl chloride 67.40 .728 .635 (20°) Cyclobutanecarboxylic acid 
n-Butyl cyanide (62.8) .7558 (27.4°)| (.606) (20°) 1,3-Cyclohexadiene 
tert-Butyl cyclohexane 115.09 8205 .6670 (20°) 1,4-Cyclohexadiene 
1,4-Buty] diacetate 103.4 (.594) Cyclohexane 
n-Buty! ethyl ketone 80.73 -7072 (.579) (20°) Cyclohexanecarboxylic acid 
n-Butyl formate 65.83 6446 (.571) (25°) Cyclohexanol 
iso-Butyl formate 66.79 .654p (.574) (25°) Cyclohexanone 
iso-Butylideneazine (95.8) 683 Cyclohexanone oxime 
ng iodide (93.6) -5086 (18°) | (.822) (20°) Cyclohexanoneoxime-O-methyl ether 
iso-Butyl methyl ketone 70.05 6995 (.561) (20°) Cyclohexene 
tert-Butyl methyl ketone 69.86 6979 (.558) (16°) Cyclohexenol 
n-Butyl perfluor-n-butyrate 126.7 (.469) Cyclooctane 
Sal ie} pe 108.0 (.719) (.653) (114°) Cyclooctene 
tyl sulfide (113.7) .7774 (27.4°)| (.652) (16°) Cyclooctatetraene 
Butyl thiocyanate (79.38) -6891 (27.4°)| (.659) (25°) Cyclopentane 
2-Butyne-1,4-diacetate 95.9 (.564) Cyclopentanecarboxylic acid 
2-Butyne-1,4-dibenzoate 169.0 (.561) Cyclopentanone 
2-Butyne-1,4-diol 50.3 (.584) Cyclopropane 
n-Butyraldehyde 46.08 6394 (.522) (20°) Cyclopropanecarboxylic acid 
iso-Butyraldehyde 46.38 6436 (.511) (20°) p-Cymene 
iso-Butyraldoxime 56.12 6443 (.576) (20°) Decalin 
n-Butyric acid 55.10 625 598 (20°) cis-Decalin 
1s0-Butyric acid 56.06 -6363 (25°) | (.601) (25°) trans-Decalin 
Butyronitrile 49.4 (.715) (.569) (15°) n-Decane 
Butyrylphenylacetylene (106.4) .618 1-Deuterio pyrrole 
Cacodyl (99.9) 476 (.689) (15°) Deuteroindene 
Cacodylic acid (79.9) .579 Diacetal 
Camphor (103) .68 (.67) (25°) Di-iso-amylamine 
Camphoric acid 129.0 (.644) (.791) (20°) Diazoacetic ester 
Camphoric anhydride (113) .620 (.740) (20°) Dibenzocoronene 
ies acid 78.55 .6762 (.624) (25°) 1,2,5,6-Dibenzofluorene 
ncCupryieasd (130.4) .651 . | 3,4,5,6-Dibenzophenanthrene 
pe ic acid 101.60 7053 (.642) (20°) Dibenzphenanthrone 
‘banilide 134.05 (.6316) (.783) (20°) Dibenzpyrene _ 
rhea 117.4 (.702) Dibenzpyrenequinone 
Carbon disulfide 42.2 554 (.699) (22°) iso- Dibenzpyrenequinone 
Carbon tetrabromide 93.73 .2826 (20° (.966) Dibenzyl ketone 
Carbon tetrachloride 66.60 433 .691 (20°) p-Dibromobenzene 
Carbon tetraiodide (136) 261 (1.18) (20°) 2,3-Dibromo-2-butene-1,4-diol 
Carvacrol (109.1) 726 (.709) (20°) Dibromodichloromethane 
Carvone (92.2) 614 (.590) (20°) 1,2-Dibromodiiodoethylene 
Cetyl alcohol (183.5) .757 (17.5°) | (.619) (50°) 1,2-Dibromoethylene 
Cetyl mercaptan 390.4 (1.510) 1,2-Dibromo-2-fluoroethane 
hloral (67.7) 459 (.694) (20°) Dibromo-4-nitrophenol 
Chloranil (112.6) 458 1,2-Dibromotetrachloroethane 
Chloracetic acid 48.1 (.509) (.804) (20°) Di-n-butylamine 
Chloroacetone (50.9) 550 (.633) (20°) Di-iso- butylamine 
Chloroacetylchloride 53.7 (.475) (.710) (0°) Di-sec-butylamine 
p-Chloranisole 89.1 (.625) Di-iso-butyl ketone 
Chlorobenzene 69.97 (.6216) (.688) (20°) Di-tert-butyl ketone 
Chlorobenzene diazocyanide 65.02 (.393) 2,6-Di-tert-butyl-4-methyl phenol 
Chlorodibromomethane 75.1 + .4 | (.361) (.883) (15°) 2,4-Di-tert-butyl phenol 
Chlorodifluoromethane 38.6 446 Dibutyl phthalate 
1-Chloro-2,3-dihydroxypropane i Di-iso-butyralacetylene 
ees ene Dicety] sulfide 
Chloroethylene (.528) (liq., 15°)} Dichloroacetic acid 
Chloroform -740 (20°) Dichloroacetyl chloride 
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5816 (30°) 
607) 


(.608) 
-8100 (27.5°) 
6499 (30°) 
132 
.6323 
6321 
6523 

(.700) 

(.653) 
(.815) 
(.769) 

518 
8439 
6446 (30°) 





—K X 108 


(.786) (57°) 


-789 (20°) 
-638 (48°) 
(.747) (18°) 
(.789) (20°) 


(.784) (20°) 


(.660) (4°) 


(.629) (15°) 
(.679) (20°) 


(.577) (20°) 
(.528) (20°) 


(490 490) (15°) 


(.859) (liq., 17°) 
(.842) (0°) 
(.613) (30°) 
tee) (20°) 
.515) (20°) 
(.627) (20°) 
(.668) (30°) 
.694 (20°) 
(.599) (20°) 


(.567) (20°) 


(.684) (20°) 
(.654) (20°) 


-6290 (20°) 
(.677) (30°) 
(.582) (30°) 
(.683) (—79°) 
(,569) (30°) 
(.656) (20°) 
-6814 (20°) 
(.686) (35°) 
(.670) (35°) 
(.6143) (20°) 


(.692) (13°) 


(.649) (21°) 
(.54) (24°) 


-786 (100°) 
(.808) (25°) 


(.877) (17.5°) 
(.855) (17°) 


(1.049) 


(.767) (20°) 
(.609) (20°) 
(.641) (0°) 
(591) (20°) 


(.657) (21°) 


(.705) (20°) 
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Compound —Xm X 108°} — x X 108 —K X 108 Compound —Xm X 108| —x X 108 —K xX 108 
o-Dichlorobenzene 84.26 5734 (.748) (20°) 2,5-Dimethylpyrrole 71.92 .756 (20°) | (.707) (20°) 
m-Dichlorobenzene 83.19 5661 (.729) (20°) a,w-Dimethyl styrene (90.7) 686 ms 
p-Dichlorobenzene 82.93 5644 (.823) (20.5°) | Dimethyl succinate 81.50 5581 (,625) (18°) 
1,4-Dichloro-2-butyne 74.2 (603) Dimethyl sulfate (62.2) 493 (.657) (20°) 
1,2-Dichloro-1,2-dibromoethane (108.6) 33 Dimethyl sulfide : (44.9) 723 (.612) (21°) 
1,1-Dichloro-difluoroethylene 60.0 451 Dimethyltrichloromethylcarbinol (105) hy 
Dichlorodifluoromethane 52.2. 432 (,642) (—30°) | N,N-Dimethyl urea 55.1 (.625) (.784) 
1,1-Dichloroethylene 49.2 ‘508 (635) (15°) _ | N,N’-Dimethy] urea 56.3 (639) (.730) oe 
cis-1,2-Dichloroethylene 51.0 526 (.679) (15°) o-Dinitrobenzene 65.98 3921 (.614) ( 7 ) 
trans-1,2-Dichloroethylene 48.9 504 (.638) (15°) m-Dinitrobenzene 70.53 4197 (.659) (0 ) 
1,3-Dichloro-2-hydroxypropane (80.1) .621 p-Dinitrobenzene 68.30 4064 (.660) (30°) 
Dicyandiamide 44.55 (.530) (.742) (14°) 2,4-Dinitrophenol (73.1) .397 (.668) (24°) 
Dicyclohexanol acetylene (151.6) 682 Dinitroresorcinol (62.4) 312 - 
Dicyclohexyl 129.31 .7776 .6889 (20°) 1,4-Dioxane 52.16 .592 (32°) (.606) (32°) 
1,1-Dicyclohexylnonane 231.98 .7930 .7001 (20°) Diphenyl 103.25 6695 (.664) (73°) 
Diethanolacetylene (75.3) 660 1,1-Diphenylallyl-3-chloride 146.1 (.639) 

Diethyl! acetaldehyde 70.71 .7059 (.576) (20°) 1,3-Diphenylallyl-3-chloride 140.7 (.615) x 
Diethylallylacetophenone 146.2 (.676) (.663) (16°) Diphenylamine (109.7) 648 -686 (55.5°) 
Diethyl allylmalonate 118.8 (.593) (.602) (14°) Diphenyl-bis-diazo cyanide 85.03 (.827) 
Diethylamine 56.8 (.777) (.552) (18°) Diphenylbutadiene 129.6 (.629) u 
Diethylcyclohexylamine (124.5) 802 (.699) (0°) Diphenylchloroarsine (145.5) .550 (.871) (40°) 
Diethyl ethylmalonate 115.2 (.612) (.614) (20°) Diphenyldecapentaene 180.5 (.635) 
Diethyl ketone 58.14 6751 (.551) (19°) Diphenyldiacetylene (134.6) -640 
Diethyl ketoxime 68.31 6754 Diphenyldiazomethane 115 (.592) 
Diethyl malonate (92.6) 5782 (.611) (20°) Diphenyldihydrotetrazine 129.9 (.545) ° 
Diethyl-3-(1-methyl butane) ethyl- 1,1-Diphenylethylene (118.0) 655 (.680) (14°) 
malonate 175 (.677) 1,6-Diphenylhexane 171.81 .7208 .6877 (20°) 
Diethyl oxalate 81.71 5595 (.603) (15°) Diphenylhexatriene 146.9 (.632) Z 
Diethyl phthalate 127.5 (.574) (.645) (25°) Diphenylmethane (115.7) 688 -684 (35.5°) 
Diethyl sebacate (177.0) .685 (.661) (20°) Diphenylmethanol 119.1 .647 z 
Diethylstilbestrol 172.0 (.547) 1,1-Diphenylnonane 206.32 .7357 -6935 (20°) 
Diethylstilbestrol dipropionate 265.2 .720 Diphenyloctatetraene 164.3 (.636) 
Diethyl succinate 105.07 .6035 (.628) (20°) Diphenylphenoxyarsine (225.2) -567 
Diethyl sulfate (86.8) 563 (.667) (15°) N,N-Dipheny] urea 126.3 (.595) (.759) Z 
Diethyl sulfide (67.9) .753 (.680) (20°) N,N’-Diphenyl urea 127.5 (.600) (.743) (20°) 
Diethy] tartrate (113.4) 550 (.662) (20°) Di-n-propy! ketone 80.45 -7050 (.576) (20°) 
Difluoroacetamide (41.2) .433 Di-iso-propyl ketone 81.14 7110 (578) (20°) 
1-Difluoro-2-dibromoethane (85.5) 382 (883) (20°) Dipropyl oxalate 105.27 -6046 (.628) (0°) 
1,1-Difluoro-2,2-dichloroethyl amy] ether] 129.84 (.587) (694) (20°) Di-iso-propyl oxalate 106.02 .6089 4 : 
1,1-Difluoro-2,2-dichloroethyl butyl Dodecy] aleohol 147.70 .7849 (20.7°)| (.652) (24°) 
ether 119.48 (.577) (.703) (20°) Dulcitol _ 112.40 .617 (.905) 5°} 
1,1-Difluoro-2,2-dichloroethylethylether| 96.13 | (.537) (.728) (20°) Elaidic acid 204.8 (.725) (.619) (79° 
1:1-Difluoro-2;2-dichloroethyl methyl Erythritol 73.80 .604 (.876) (20°) 
ether 80.68 (.489) (.696) (20°) Ethane 27.37 (.910) (.511) (—100°) 
1,1-Difluoro-2,2-dichloroethy} propyl 4-Ethoxy-3-methoxybenzy]! acetate 138.5 -619 
ether 107.19 (.555) (.701) (20°) 4-Ethoxy-3-methoxybenzyl benzoate 177.3 -620 - 
Difluoroethanol (41.3) .503 1-Ethoxynaphthalene 119.9 (.696) (.738) (20°) 
Di-n-heptylamine 171.5 (.805) 2-Ethoxynaphthalene 119.2 (.692) (.784) (25 ) 
Di-n-hexylamine 148.9 (.803) Ethyl acetate 54.10 .614 -554 (20°) 
Dihydronaphthalene (85.1) .654 (.652) (12°) Ethyl acetoacetate 71.67 550s (.565) (20°) 
o-Dimethoxybenzene 87.39 .6329 (.686) (25°) Ethylacetophenone 95.5 (.644) (.639) (16°) 
m-Dimethoxybenzene 87.21 .6316 (.682) (0°) Ethyl] alcohol 33.60 .728 .575 (20 ) 
p-Dimethoxybenzene 86.65 .6275 (.661) (55°) Ethylally acetophenone 122.5 (.651) (.634) (16°) 
o-(2,5-Dimethoxybenzoyl)-benzoic acid | 161.0 (.562) Ethyl amylpropiolate (112.7) .670 
Dimethoxymethane (47.3) 621 (.532) Ethylaniline 89.30 (.737) (.709) 
Dimethylacetophenone 96.8 (.653) (.645) (16°) 9-Ethyl anthracene 153.0 (.741) (.771) (99°) 
Dimethylallylacetophenone 122.4 (.650) (.635) (16°) Ethylbenzene 77.20 7272 6341 (20°) 
Dimethylaniline 89.66 (.740) Ethyl benzoate 93.32 621, (.648) (25°) 
2,2-Dimethylbutane 76.24 8848 .5744 (20°) Ethyl] benzoylacetate (115.3) .600 (.673) (20°) 
2'3-Dimethylbutane 76.22 8845 .5853 (20°) Ethyl benzylidenecyanoacetate (116.3) .578 4 
2,3-Dimethyl-2-butene 65.9 (.783) (.557) Ethyl benzylmalonate (154.5) .6172 (.663) (20°) 
Dimethylcyclohexanone (84.8) .672 Ethyl bromide 54.70 502 -719 (20°) 
1,2 and 1,3 Dimethylcyclopentanes 81.31 8281 .6224 (20°) Ethyl bromoacetate (82.8) 496 (.747) (20°) 
2,5-Dimethyl-2,5-dibromo-3-hexine (135.6) 506 Ethyl-1-isobutylacetoacetate (121.4) 652 
Dimethy] diethylketo tetrahydro- 7 Ethyl butylmalonate 139.3 6440 (.629) (20°) 
furfurane (116.2) 758 Ethyl-n-butyrate (77.7) -6693 (,585) (25°) 
2,5-Dimethyl- 1-ethylpyrrole 94.61 .768 (20°) Ethyl-iso-butyrate 78.32 6743 (.583) (25°) 
2,5-Dimethyl-3-ethylpyrrole 93.87 .762 (20°) Ethyl! chloroacetate (72.3) 590 (.684) (20°) 
2,5-Dimethylfuran 66.37 687 (20°) (.620) (18°) Ethyl cinnamate (107.5) .610 (.640) (20°) 
Dimethyl] furazan 57.27 584 Ethyl-iso-cyanate (45.6) 642 (.582) (16°) 
2,5-Dimethyl-4-heptene 100.6 (.797) Ethyl cyanoacetate (67.3) 595 (.632) (20°) 
2,4-Dimethyl-2,4-hexadiene (78.7) 714 Ethyleyclohexane 91.09 8118 .6324 (20°) 
2,3-Dimethylhexane 98.77 8648 .6164 (20°) Ethyldiallylacetophenone 147.4 (.646) (.636) (16°) 
2,5-Dimethylhexane 98.15 8593 .5969 (20°) Ethyl dibromocinnamate 174.5 .519 
3,4-Dimethylhexane 99.06 8673 .6240 (20°) Ethyl dichloroacetate 85.2 (.543) (.696) (20°) 
2,6-Dimethyl-4 hexanol 116.9 812 Ethyl diethylacetoacetate (117.9) 6328 (.615) (20°) 
2,5-Dimethyl-3-hexine-2,5-diol (103.0) 724 Ethyl diethylmalonate (140.4) -6492 (.641) (20°) 
Dimethyl! isoxazole 59.7 (615) Ethyl dithiolacetate (71.0) .5904 (27.4°) 
Dimethylketo tetrahydrofurfurane (68.5) .600 Ethylene 12.0 (.428) (.242) (—102°) 
Dimethyl malonate 69.69 .5277 (.609) (20°) Ethylene 15.30 = (32°) (.309) (—102°) 
1,6-Dimethylnaphthalene 113.3 (725) Ethylene bromide 78.80 419 -915 (20°) 
2,4-Dimethylnonane 134.68 (,862) (.636) (20°) Ethylene chloride 59.62 -602 (32°) (.757) (20°) 
3,4-Dimethylnonane 134.70 (,862) (.647) (20°) Ethylenediamine 46.26 -771 (32°) (.686) (20°) 
4,5-Dimethylnonane 134.52 (.861) (.647) (20°) Ethylene iodide 104.7 -371 (32°) (.791) (10°) 
2,6-Dimethyl-2,6,8-nonatriene (108.8) .724 Ethylene oxide 30.7 (.697) (.618) (7°) 
Dimethyl- UR 4-nonatriene (148.8) 990 Ethyl ether 55,10 .743 .534 (20°) 
2 ,6-Dimethyloctane 122.54 (.861) (.627) (20°) Ethyl ethylacetoacetate 93.9 .5937 (.582) (20°) 
3,4-Dimethyloxadiazole 57.17 583 Ethyl ethylbutylmalonate (163.3) -6683 (.650) (20°) 
Dimethyl] oxalate (55.7) 472 (.542) (54°) Ethyl ethylpropylmalonate (152.4) .6619 (.648) (20°) 
Dimethy] oxamide (63,2) 544 Ethyl formate 43.00 .580 581 (20°) 
2,2-Dimethylpentane 86.97 .8680 .5849 (20°) Ethyl hexylpropiolate 129.9 718 
2,3-Dimethylpentane 87.51 .8733 .6070 (20°) Ethyl hydroxylamine (43.0) 704 
2,4-Dimethylpentane 87.48 .8732 .5876 (20°) Ethylidene chloride (57.4) .580 (.681) (20°) 
2,2-Dimethylpropane 63.1 (.875) (.586) (0°) Ethyl iodide (69.7) .4470 (17.5°)| (.864) (20°) 
2,5-Dimethyl-3- propyl-pyrrole 106.07 .773 (20°) Ethyl! iodoacetate (97.6) 456 (.829) (18°) 
2,4-Dimethylpyrrole 69.64 .732 (20°) (.679) (14°) Ethyl lactate (72.6) 615 (.633) (25°) 
a a ee ee eee ee ee 
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Compound —Xmu KX 108} —x X 106 —K X 106 Compound —Xm X 108} —x X 108 —K &X 106 
Ethyl methylacetoacetate (81.9) 5684 (.569) (20°) Indene (natural) 84.79 (.730) (.723) 25°) 
Ethy! methy! ketoxime 57.30 6580 (.530) (20°) Indene (synthetic) 80.89 (.696) (.690) (25°) 
ares 1-methyl-2-oxocyclohexane- Indole 85.0 (.726) 
carboxylate 112.1 (.608) lodobenzene 92.00 451 .826 (20°) 
Ethyl methylphenylmalonate (153.2) 6121 (.658) (20°) Todoform (in sol'n) 117.1 .2974 (20°) |(1.192) (17°) 
Ethyl nitrophenylpropiolate 114.6 523 1-Iodo-2-phenylacetylene (110.1) 483 
Ethyl oxamate 62.0 (.529) (.427) (19°) o-Iodotoluene (112.2) -5145 (30°) | (.874) (20°) 
Ethyl perfluor-n-butyrate 103.5 (.427) m-lodotoluene (112.3) 5152 (30°) | (.875) (20°) 
Ethy! phenylacetate 104.27 (.635) (.656) (20°) p-lodotoluene 101.31 (.465) (.780) (40°) 
Ethyl phenylmalonate (142.2) .6017 (.659) (20°) Leucine 84.9 (.647) 
Ethyl phenylpropiolate (104.2) 598 (.636) (13°) iso-Leucine 84.9 (.647) 
Ethyl phosphate (98.2) 539 (.576) (25°) Maleic acid 49.71 (.428) (.681) (20°) 
Ethyl propionate (66.5) 6514 (.584) (15°) Maleic anhydride (35.8) 365 (.841) (20°) 
Ethyl propylacetoacetate (105.7) 6135 (.593) (20°) Malonic acid (46.3) 4453 (.726) (15°) 
Ethyl-n-propyl ketone 69.03 689) (.560) (22°) Mannitol 111,20 610 ea (20°) 
Ethyl succinimide (72.0) 566 Mannose 102.90 nay (.879) 
Ethyl sulfine (67.0) 631 Mesitylene 92.32 .7682 (20°) | (.665) (20°) 
Ethyl sulfite (75.4) 546 (.604) (0°) Methane 12.27 (.765) 
Ethylsulfone ethyl ether (81.8) .592 Methione 91.0 (.610) 
Ethy! thiocyanate (55.7) .6392 (27.4°)| (.637) (25°) p-Methoxyazobenzene (118.9) .560 
Ethyl isothiocyanate (59.0) .6772 (27.4°)| (.680) (15°) o-Methoxybenzaldehyde 76.0 (.558) (.632) (20°) 
Ethyl thiolacetate (62.7) .6019 (27.4°)| (.586) (25°) p-Methoxybenzaldehyde 78.0 (.572) (.642) (20°) 
Ethyl thionacetate (63.5) -6098 (27.4°) o-Methoxybenzyl alcohol 87.9 637 (.664) (25°) 
Ethyl tribromoacetate (119.5) 368 (.821) (20°) 1-Methoxynaphthalene 107.0 (.676) (.741) (14°) 
Ethy] trichloroacetate (99.6) .520 (.719) (20°) 2-Methoxynaphthalene 107.6 (.680) 
N-Ethyl urea 55.5 (.630) (.764) (18°) 1-(o-Methoxyphenylazo)-2-naphthol 163.6 (.588) 
Ethy] iso-valerate (91.1) .700 (.607) (20°) Methoxysaligenin acetate 110.3 613 
Eucalyptol (116.3) .754 (.699) (20°) Methyl acetate 42.60 575 .537 (20°) 
Eugenol and iso-eugenol (102.1) 622 (.663) (20°) Methyl acetoacetate 59.60 5132 (.558) (20°) 
Flavanthrone 241.0 590 Methylacetylacetone (65.0) .569 
Fluorene 110.5 655 Methyl alcohol 21.40 .668 530 (20°) 
Fluorenone 99.4 552 (.628) (100°) Methylallylaketone 111.9 (1.330) 
Fluorobenzene (58.4) .608 (.623) (20°) Methylamine | (27.0) :870 (.608) (—11°) 
Fluorobromoacetic acid (59.5) .379 N-Methylaniline 82.74 (.778) (.762) ,20°) 
Fluorodichloromethane 48.8 474 (.676) (0°) 9-Methylanthracene 146.5 .762) (.812) (99°) 
p-Fluorophenetole (88.0) 628 Methyl benzoate 81.59 5993 (.651) (25°) 
Fluoro trichloroethylene 12:0 485 (.742) (25°) Methyl-o-benzoylbenzoate 139.4 (.580) (.690) (19°) 
Fluorotrichloromethane 58.7 427 (.638) (17°) Methylbenzylaniline (182.2) .670 
Formaldehyde (18.6) 62 (.51) (—20° Methyl bromide 42.8 451 (1.044) (0°) 
Formamide (21.9) 486 (.551) (20°) 2-Methylbutane 64.40 8925 .5531 (20°) 
Formic acid 19.90 432 .527 (20°) 2-Methyl-2-butene 54.14 (.772) (.516) (13°) 
8-Formylpropionic acid 55.3 (.542) Methy] butyl ketone (69.1) .690 (.563) (15°) 
ructose 102.60 .570 Methyl iso-butyl ketone (69.3) 692 (.554) (20°) 
Fulvene (Benzene Xm measured to be 49) 42.9 (.549) (.452) (20°) Te. sorbate! rab ; we (iss) (.562) (16°) 
- VLE ert- en Fe A 
Fulvene (x =) 48.0 es (.505) (20°) Methyl bctrents a ge (66.4) ae (.588) (16°) 
° o-Methylcarbanilide 154.0 681 
Fumarie acid mee oie ect Metiglchiande (32.0) ‘633 
et = 1533 (20%) | (598) (155 Methyl chloroacet 58.1 533) (.661) (20°) 
Furfural 47.1 (490) (568) (20°) Moir tee ios eee a : 
Galactose 103.00 572 ig parma Sere CTs 
Gallic acid 90.0 (.529) (.896) (4°) Renae sara Sue Pai on 6181 (20°) 
Geraniol formate (119.9) (658 (610) (20°) 5 1 vgs has oa (74.0) oo ('610) (18°) 
Glucose petal at SMe iene (74.8) 667 (.610) (20°) 
D-Glucose 101.5 (.563) (.869) (25°) Thain tee 63:5) “566 (1516) (24°) 
Glutamic acid 78.5 (533) Foire assets ee Fe "6245 (20°) 
Glycerol 57.06 619 .779 (20°) 7 ue he Rat aon cot keno larg C761) : 
Glycine 40.3 (.537) (.846) (50°) v rt Vache mlz He PReDS mt (511) 
Glycol 38.80 624 698 (20° peed popvertelevarea ae, Oo (152.9) at 
Guaiacol (79.2) .638 (.720) (21°) Mord Bee CHO NO OAS 135.1) 627 
Helianthrone 189.9 ‘497 ee pay ee ( aay 7 935 (20°) 
1,2-Heptadiene 73.5 (.764) Motholcne aay oe (46:6) 549 (733) (20° 
a so gee) Motkclone tlie 93.10 "348 1.156 (20°) 
Heptaldehyde 81.02 -7096 (.603) (20°) Medic Ee d 57.57 ((443) (.723) 
n-Heptane 85.24 (8507 ‘5817 (20°) Meo aka ore acl O83 571 
4-Heptanol O15 789 (-647) (20°) | Meth iethylallyacetoph 1333 (659) (.643) (16°) 
n-Heptanoie acid 88.60 680 626 (20°) ere Gienbep mnaias o a6 6 “830, (509) (20°) 
n-Heptyl amine 93.1 (.808) (.628) (20°) Monit are (32.0) "3307 (519) (20°) 
n-Heptyl benzene 134.41 7625 .6528 (20°) NCEE WSEAS 4 56.98 (438) (642) 
Heptyl cyclohexane 147.40 8084 -6559 (20°) | 3 Methyiheptane 97.99 8580 "6056 (20°) 
n-Heptylic acid 89.74 6900 (.630) (25°) | S"Mrethol-4-heptene 88.0 (784) ; 
oe ae eon (584) (25°) | 5 Methyl-1,2-hexadiene 73.6 (765) (.553) (19°) 
2-Heptyne 79.5 (.826) (.615) (25°) | oMethylhexane 86 24 "3607 "5841 (20°) 
Hexabromoethane (148.0) 294 (15124)(20°)~ 9 | Nictiyyl heal ketone (93:3) 798 ([596) (20°) 
Hexachlorobenzene (147.5) 518 (M059) ADS Tar ie an brdsocybenioate 88.4 ((581) ; 
Hexachloroethane (112.7) 476 (.995) (20°) Cate coe Dene ; : 

; Methyl-p-hydroxybenzoate 88.7 (.583) 
Hexachlorohexatrione (145.0) 433 Methyl iodide (57.2) 403 (.918) (20°) 
ear avadacane 187.63 8286 6421 (20°) | pete Y natore acid 57.84 (446) (721) 
1,5-Hexadiene 5-2) 671 (.462) (20°) | g Methyl-10-methoxyanthracene 158.1 C711) : 
2,3-Hexadiene ee Gee) Mediglicsmthon onesie 95.6 (.575) (.665) (19°) 
n-Hexaldehyde 69.40 .6930 MethoLe. th eA bentonite 98.6 (593) } 
2,2,4,7,9,9-Hexamethyldecane 191.52 8458 .6596 (20°) Mathie ie eay eek a (81.9) 820 
Hexamethy] disiloxane 118.9 7324 iC Meceliaeen te 102'8 (723) (.741) (14°) 
Hexamethylene glycol 84.30 .713 2M thet Pi eialons 102'6 (723) (743) (20°) 
eet hy) rea Coe) 4Methylnonane 121.39 ('853) (625) (20°) 
pees rl ie 5-Methyl-5-nonene 111.6 (.796) 

Hexestrol (165) 61 + .02 Motes inctana 109.63 (.855) (.618) (20°) 
n-Hexy] alcohol 20 ‘714 .637 (20°) Matheli wee 48.3 (.493) 
n-Hexyl benzene 124.23 (20°) | (.767) (.658) (20°) | o Mrethvipentane 75.26 8734 .5705 (20°) 
n-Hexyl methyl ketone 91.42 7131 (.583) CR pered seas 75.59 “3764 "5823 (20°) 
n-Hexyl methyl ketoxime 102.58 .7162 (.634) (20°) Mathie dsui nel 80.4 798 (641) (20°) 
Hexylpropiolamide (103.7) .677 Meth iy aHaomnc butyrate 92.5 (406) 
Hydrmdens eee pie Ca ie Methyl a lacetate 92.73 (.618) (.645) (16°) 
Hydroquinone 64.63 587 (.797) (20°) We yPRCnY, : : 597 
Methyl phenylpropiolate 95.6 : 
Behan nea ee mae (.618) (130°) _ | 2-Methylpropene 44.4 (791) 
p-Hydroxybenzaldehyde A F t : o 
4-Hydroxy-2-butanone 48.5 55 (.578) (14°) Methyl propionate e) sae OPED) 
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DIAMAGNETIC SUSCEPTIBILITIES OF ORGANIC COMPOUNDS (Continued) 


Compound 





Methyl-n-propyl ketone 
Methyl-iso-propyl ketone 
1-Methylpyrrole 
2-Methylpyrrole 

Methy] salicylate 
Methy] silicone 
a-Methyl styrene 
2-Methylthiazole 
2-Methylthiophene 
Methyl trichloroacetate 
N-Methyl urea 
Morpholine 

Myleran | 

Myristic acid 
Naphthalaldehydic acid 
Naphthalene 
Naphthalene picrate 
2-Naphthalenesulfonylamine 
2-Naphthalenesulfonyl chloride 
meso-Naphthodianthrene 
meso-Naphthodianthrone 
1-Naphthol 


2-Naphthol 
a-Naphthonitrile 
8-Naphthonitrile 
a-Naphthoquinone 
B-Naphthoquinone 
N-1-Naphthylacetamide 
N-2-Naphthylacetamide 
1-Naphthylamine 
2-Naphthylamine 
1-Naphthylamine hydrochloride 
Nicotine 
o-Nitroaniline 
m-Nitroaniline 
p-Nitroaniline 
o-Nitrobenzaldehyde 
m-Nitrobenzaldehyde 
Nitrobenzaldehyde 
itrobenzene 
Nitrobenzene diazo cyanide 
o-Nitrobenzoic acid 
m-Nitrobenzoic acid 
p-Nitrobenzoic acid 
o-Nitrobromobenzene 
m-Nitrobromobenzene 
p-Nitrobromobenzene 
m-Nitro carbanilide 
Nitroethane 
Nitromethane 
1-Nitronaphthalene 
o-Nitrophenol 
m-Nitrophenol 
p-Nitrophenol 
1-(m-Nitrophenylazo)-2-naphthol 
1-(p-Nitrophenylazo)-2-naphthol 
Nitrophenylfluoroform 
2-Nitropropane 
Nitrosobenzene 
N-Nitrosodiethylamine 
p-Nitrosodiethylaniline 
Nitrosodimethylaniline 
-Nitrosodiphenylamine 
1-Nitroso-2-naphthol 
2-Nitroso-1-naphthol 
4-Nitroso-1-naphthol 
m-Nitrosonitrobenzene 
p-Nitrosonitrobenzene 
Medeor 
itrosopiperidine 
p-Nitrosotoluene 
o-Nitrotoluene 
m-Nitrotoluene 
p-Nitrotoluene (in sol'n) 
n-Nonane 
1,2-Octadiene 
n-Octane 
Octanonoxime 
Octyl alcohol 
Octyl chloride 
Octylcyclohexane 
Octylene 
Octylene bromide 
n-Octyl mercaptan 
Oenanthylidene chloride 
Oleic acid 
Opianic acid 
Ovalene 
Oxalic acid (anh.) 
Oxalic acid 
Oxamide 
Palmitic acid 
Paraldehyde 
Pentabromophenol 
Pentacene 











—Xmu X 108] —x X 10 
57.41 6664 
58.45 6790 
58.56 (722 (20°) 
60.10 ‘741 (20°) 
86.30 567 

(172.7) 730 

(80.1) 678 
59.56 601 (20°) 
66.35 676 (20°) 
84.2 (475) 
44.6 (.602) 
55.0 (631) 

169.7 69 

176.0 (771) 

117.6 (.588) 

(91.9) pili 

185.9 (523) 

127.6 (.616) 

121.91 (.538) 

214.6 “612 

221.8 583 
98.2 681 
97.0 673 
98.25 (.682) 

103.3 (.674) 

101.0 (.659) 
73.5 (.465) 
67.9 (429) 

117.8 (.636) 

117.8 (.636) 
98.8 690 
98.00 (.684) 

(127.6) 710 

113.328 (.699) 
66.47 (481) 
70.09 (.507) 
66.43 (.481) 
68.23 4517 
68.55 4538 
66.57 .4407 
61.80 502 
59.22 (.336) 
76.11 4556 
80.22 4802 
78.81 4718 
87.3 (.432) 
89.5 (.443) 
89.6 (444) 

148.1 (.576) 

(35.4) ‘472 
1.1 13457 
98.47 (.569) 
73.3 527 (24°) 
70.8 509 (25°) 
69.5 500 (22°) 

142.0 (484) 

141.7 (.483) 

(84.1). 440 
45.73 15135 
59.1 (552) 
59.3 (580) 
92.6 (520) 
73.3 (488) 

110.7 (558) 
83.9 (.485) 
82.7 (.478) 
91.8 (.530) 
66.0 (433) 
65.8 (433) 
50.7 (412) 

(63.4) 555 
70.4 (.581) 
72.28 5272 
72.71 5304 
72.06 5257 

108.13 8431 
83.6 (.759) 
96.63 8460 

(102.7) 717 

102.65 .7766 (20°) 

(114.9) 773 

158.09 8051 

(89.5) 798 
(150.4) 1553 
(115.1) .7866 (27.4°) 
(116.5) 689 

208.5 (.738) 

111.5 (.530) 

353.8 888 
33.8 (375) 
60.05 (4763) 

(39.0) 443 

198.6 (.775) 

(86.2) 652 

(194.0) 397 
(205.4) 








— KX 108 


(.541) (15°) 
(.545) (20°) 
(.664) (10°) 


(.700) 
-668 (20°) 
(.620) (20°) 


(.689) (20°) 
(.707) (19°) 
(.725) 
(.631) 
(.834) (4°) 
(.661) (60°) 


(.821) (20°) 


(,834) (4°) 

(.819) (4°) 

(.829) (4°) 

(.753) (5°) 

(.721) (60°) 
(.661) 


.757 (54°) 
(.726) (98°) 


(.705) (20°) 
(.694) (15°) 
(,725) (20°) 
(,691) (14°) 


(.507) (0°) 
.604 (20°) 


(.718) (4°) 
(.717) (4°) 
(.731) (32°) 
(.700) (80°) 
(.755) (20°) 
(.859) (22°) 


497) (20°) 
391) (25°) 


( 
‘ 
(873) (20°) 


(.509) (20°) 


(.546) (20°) 
(.644) (15°) 


(.590) (20°) 


(.613) (20°) 
(.614) (20°) 
(.676) (20°) 
.6057 (20°) 


-5949 (20°) 


(.640) (20°) 
(.676) (20°) 
6578 (20°) 
(.576) (17°) 


(.661) (18°) 


(.787) 
(.738) 
(.661) (62°) 
(.648) (20°) 





Compound 








































































Pentachloroethane 
Pentachlorohexadione 
2,3-Pentadiene 
n-Pentane 
2,4-Pentanediol 
Perfluoroacetic acid _ 
Perfluoro-n-butyric acid 
Perfluorobutyric anhydride 
Perfluorocyclooctane oxide 
Perfluoropropionic acid 
Perhydroanthracene 
Perylene 
Phenanthrene 
Phenanthrenequinone 
Phenanthrenonitrile 
o-Phenetidine 
p-Phenetidine 
Phenetole 
Phenol 
Phenothiazine 
Phenylacetaldehyde 
Pheny] acetate 
Phenylacetic acid 
Phenylacetylene 
1-Phenylazo-2-naphthol 
2-Phenylbensofuran 
1-Phenyl-4-benzoyl-1,3-butadiene 
Phenylbutadiene 
4-Phenyl-1-butene 
Phenylbutyl acetate 
Phenyl n-butyrate 
Phenyl iso-cyanate 
o-Phenylenediamine 
m-Phenylenediamine 
-Phenylenedian:ine 
henyl ether 
Phenylethy] sulfide 
Phenylfluoroform 
Phenylhydrazine 
Phenylhydroxylamine 
Phenyl mercaptan 
1-Phenyl-2-Methylbutane 
Phenylmethy! sulfide 
Pheny|propiolamide 
Pheny! propionate 
Phenylsulfone 
Phenyl thiocyanate 
Pheny] isothiocyanate 
1-Phenyl-4,6,6-trimethylheptane 
N-Phenyl urea 
Phloroglucinol 
Phthalamide 
Phthalic acid 
iso- Phthalic acid 
tere-Phthalic acid 
Phthalic anhydride 
Phthalimide 
Picric acid 
Piperazine 
Piperidine 


Propionaldehyde 
Propionic acid 
Propionitrile 

EES Seer reniyiene 
Propiophenone 
n-Propy] acetate 
iso-Propyl acetate 
n-Propyl alcohol 
iso-Propyl alcohol 
9-Propylanthracene 
n-Propylbenzene 
n-Propy! benzoate 
n-Propyl bromide 
iso-Propyl bromide 
Propy! butyrate 
prim-Propyl chloride 
180-Propyleyclohexane 
Propylenediamine 
Propylene oxide 
Propyl formate 
Propyl hexylpropiolate 
Propy! iodide 

Propyl propionate (extrap.) 
Propyl aulade 
N-Propyl urea 
Pseudocumene 
Pyramidone 
Pyranthrene 
Pyranthrone 

Pyrazine 

Pyrene 

Pyridine 
Pyrocatechol 

Pyrrole 
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—Xm X 106) —x X 108 
(99.1) -490 
(129.5) 452 
49.1 (.721) 
63.05 -8739 
70.4 -677 
43.3 (.380) 
81.0 (.378) 
149.4 (.387) 
157.6 (.379) 
61.0 (.372) 
146.01 7592 
166.8 -662 
(127.9) -718 
104.5 502 
139.0 (.685) 
(101.7) -741 (25°) 
(96.8) -706 (25°) 
(84.5) -692 
60.21 (.640) 
114.8 (.576) 
72.01 5994 
82.04 (.603) 
82.72 (.608) 
72.01 (.705) 
137.6 (.554) 
130.5 (.672) 
(140.3) -599 
(85.7) -658 
93.49 (.7077) 
134.5 -653 
105.46 (.643) 
(72.7) -610 
71.98 -6662 
70.53 -6529 
70.28 -6503 
(108.1) -635 
(94.4) -6826 (27.4°) 
(77.3) -529 
67.82 (.627) 
(68.2) -625 
(70.8) -6425 (27.4°) 
113.53 (.766) 
(83.2) -6695 (27.4°) 
(83.3) -574 
93.79 (.625) 
(129.0) -591 
(81.5) -6027 (27.4°) 
(86.0) -6365 (27.4°) 
173.90 (.796) 
82.1 (.603) 
(73.4) 582 
(91.3) -556 
83.61 -5035 
84.64 -5097 
83.51 -5029 
67.31 (.454) 
(78.4) .533 
84.38 (.368) 
56.8 (.659) 
64.2 (.754) 
40.5 (.919) 
31.5 (.749) 
34.32 5910 
43.50 -586 
38.5 (.699) 
(95.1) -601 
83.73 6240 
65.91 -6453 (25°) 
67.04 -6564 
45.176 (20°)| (.7518) 
45.794 (20°)| (.7621) 
164.0 (.744) 
89.24 (.742) 
105.00 (.640) 
(65.6) .533 
(65.1) 529 
(89.4) -6867 
56.10 715 
102.65 8131 
(58.1) -784 
42.5 (.732) 
(55.0) 6248 
(136.8) -697 
(84.3) -4958 (30°) 
(77.95) -6711 
(92.1) -7787 (27.4°) 
67.4 -660) 
(101.6) -845 (20°) 
149.0 -645) 
266.9 -709 
250.3 -616 
37.6 (.469) 
147.9 731 
49.21 (.622) 
68.76 -6248 
47.6 (.709) 








—K >< 165 


(.819) (25°) 


(.501) (20°) 
.5472 (20°) 


-7178 (20°) 


(.763) (100°) 
(.698) 


(.749) (15°) 
(.689) (20°) 
(.675) (45°) 


(.614) (20°) 
(.647) (25°) 
(.657) (80°) 
(.655) (20°) 


(.6239) (20°) 


(.699) (20°) 
(.723) (58°) 
(.681) (20°) 


(.688) (23°) 


(.693) (20°) 
(.660) (20°) 


(.654) (25°) 
(.740) (20°) 
(.677) (24°) 
(.719) (24°) 
(.682) (20°) 
(.785) 


(.802) (20°) 


(.759) 
(.694) (4°) 


(.649) 


(.650) (20°) 
(.588) (—45°) 
(.456) (—47°) 
(.477) (20°) 
.582 (20°) 
(.547) (21°) 


(.631) (20°) 
(.569) (25°) 
(.566) (25°) 
(.6047) (20°) 
(.5985) (20°) 


(.640) (20°) 
(.646) (25°) 
(.721) (20°) 
(.693) (20°) 
(.604) (15°) 
-633 (20°) 

+6528 (20°) 
(.688) (15°) 
(.629) (0°) 

(.563) (20°) 


(.864) (20°) 
(.593) (20°) 
(.634) (17°) 


(.740) (20°) 


(.484) (61°) 
(.933) (0°) 
(.611) (20°) 
(.857) (15°) 
(.688) (20°) 


DIAMAGNETIC SUSCEPTIBILITIES OF ORGANIC COMPOUNDS (Continued) 











Compound —Xmu X10°| —yx X 108 —K X 108 Compound —Xm X 108} —x X 108 —Kr x 10¢ 
Pyrrolidine 54.8 (.771) (.657) (23°) Trianilinophosphine oxide (201.7) 624 
Quinoline 86.0 (.666) (.729) (20°) 1,2,3-Tribromopropane (117.9) 420 (1.023) (23°) 
Quinone 38.4 (.3855) (.468) (20°) Tri-iso-butylamine (156.8) 846 (.646) (25°) 
Quinonoxime (50.4) 409 Trichloroacetic acid (in sol’n) 73.0 (.44) (.723) (46°) 
Resorcinol 67.26 6112 (.785) (15°) Trichlorobenzene (106.5) 587 
Rhamnose 99.20 605 (.890) (20°) Trichloro-tert-butyl alcoho! (in sol'n) 98.01 552 
Safrol and iso-Safro (97.5) 601 (.66) (20°) Trichloroethylene 65.8 501 (.734) (20°) 
Salicylaldehyde 64.4 (.527) (.615) (20°) Trichloronitromethane (75.3) 458 (.756) (20°) 
Salicylic acid 72.23 523 ( 755) (20°) Triethvlamine 81.4 (.804) (.586) (20°) 
Saligenin 76.9 .620 (.720) (25°) Triethyl citrate (161.9) .586 (.666) (20°) 
Salol 7 (123.2 .575 ‘678 (45°) Triethyl phosphate (125.3) 688 (.735) (20°) 
Salvarsan dihydrochloride (246.1) 518 Triethylphosphine (90.0) .762 (.610) (15°) 
Selenophene 66.82 .510 Triethylphosphine oxide (91.6) .683 
iso-Selenophene 110-111 84-.85 Triethy! phosphite (104.8) 631 (.611) (20°) 
trans-Selenophene 70-77 53-.59 Triethyl triazinetricarbonate (164.1) 552 
Sorbitol _ 107.80 592 Trifluorocresol (83.8) IT 
Stearic acid 220.8 (.776) (.657) (69°) Tri-n-heptylamine 251.3 (.806) 
Stilbene (120.0) .666 (.646) (125°) Tri-n-hexylamine 221.7 (823) 
Stilbestrol (180) 62, .63 Trimethylacetophenone 108.2 (667) (.648) (16°) 
Styrene ; (68.2) -655 (.594) (20°) 2,2,3-Trimethylbutane 88.36 8818 6086 (20°) 
Succinic acid (57.9) 4902 (.767) (15°) 2,2,3-Trimethylpentane 99.86 8743 -6261 (20°) 
Succinie anhydride (47.5) 475 (.524) 2,2,4-Trimethylpentane 98.34 -8610 -5958 (20°) 
Succinimide (47.3) 477 (.674) (16°) 2,3,5-Trimethylpyrrole 82.31 .754 (20°) 
Sulfamide 44.4 (.462) (.832) 1,3,5-Trinitrobenzene 74.55 (.350) (.591) (20°) 
p-Sulfanilamide 80.15 (.465) Triperfluorobutylamine 253.0 (.377) 
Terpineol 111.9 (.725) (.678) (room Triphenoxyarsine (195.2) 551 

‘ temp.) Triphenylarsine (177.0) -578 

Tetrabenzylmonosilane 266.2 (.678) Triphenylarsine dihydroxide (270.5) 195 
1,1,2,2-Tetrabromoethane (123.4) 857 (1.058) (20°) Triphenylarsine oxide (199.1) -618 
Tetrabromoethylene (114.8) .334 Triphenylbismuthine (196.8) 447 (.708) (20°) 
Tetracene (168.0) .736 Triphenylbismuthine dinitrate (254.5) -451 
1,1,2,2-Tetrachloroethane (89.8) 535 (.856) (20°) Triphenylearbinol (175.7) 675 (.802) (20°) 
Tetrachloroethylene 81.6 492 (.802) (15°) Triphenylmethane (165.6) 678 -686 (100°) 
Tetrahydroquinoline (89.0) .668 (.715) (4°) Triphenylphosphine (166.8) .636 (.759) 
Tetraiodoethylene (164.3) .309 (.922) (20°) Triphenyl phosphite (183.7) 592 (.701) (18°) 
Tetraiodopyrrole (188.9) .331 Triphenylstibine (182.2) -516 
Tetramethylketotetrahydrofurfurane —_|(104.7) .736 Triphenylstibine dihydroxide (238.5) -616 
Tetranitromethane 43.02 .2195 (.360) (20°) N,N’,N-Tripheny] urea 176.5 (.613) 
Tetraphenylbutadiene 228.0 (.636) Triquinoyl (133.0) -426 
Tetraphenyldecapentaene 280.8 (,643) Tropolone 61 -50 
Tetraphenylhexatriene 246.4 (.641) Tryptophan 132.0 (.646) 
Tetraphenyloctatetraene 264.1 (.643) Tyrosine 105.3 (.581) 
Tetraphenylrubene 344.0 (.646) Undecane 131.84 (.8435) (.6247) (20°) 
Tetra-p-tolylmonosilane 276.4 (.704) Urea 33.4 (.556) (.742) (20°) 
Tetrolic acetal (97.8) .688 Urethan (57) -64 (.63) (21°) 
Tetronic acid (on'b) 1525 iso-Valeraldehyde (57.5) 668 (.536) (17°) 
Thiacoumerin 93.6 577 n- Valeric acid 66.85 -6548 (.617) (20°) 
Thiazole | ; 50.55 .595 (20°) (714) (17°) iso-Valeric acid (67.7) .663 (.621) (15°) 
Thiobarbituric acid 72.9 (.506) Valerylphenylacetylene (119.0) -639 
Thiophene 57.38 .682 (20°) (.726) (20°) Valine 74.3 (.634) 
Tolane (118.9) .667 (.644) (100°) Violanthrene 273.5 .641 
Toluene 66.11 .7176 6179 (20°) Violanthrone 204.8 -449 
o-Toluidine 76.0 .710 (24°) (.709) (20°) iso-Violanthrone 215.9 473 
m-Toluidine 74.6 .697 (25°) (.689) (20°) Water (13.00) .7218 (20°) (.7205) (20°) 
p-Toluidine i24 .673 (25°) (.704) (20°) Water (value usually used as standard) | (12.97) .720 (20°) (.719) (20°) 
a-Tolunitrile 76.87 (.656) (.666) (18°) Xanthone 108.1) 551 ‘ 
1-(0-Tolylazo)-2-naphthol 148.7 (.567) o-Xylene 77.78 sleet -6440 (20°) 
1-(p-Tolylazo)-2-naphthol 157.6 (.601) m-Xylene 76.56 7212 .6235 (20°) 
Triallylacetophenone 15255 (.634) p-Xylene 76.78 7232 -6226 (20°) 
Tri-iso-amylamine 192 845 (.647) (25°) Xylose 84.80 -565 (.862) (20°) 
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Supplementary Table 











Formula Compound —Xy X 10° | —x X 106 —K < 10° 

HeNsB; Borazine 49.6 616 
co Carbon monoxide 9.8 350 
COS Carbon oxysulfide 32.4 539 
COCl. Phosgene 48 485 (.675) (19°) 
CO2 Carbon dioxide 20 45 
CNCI Cyanogen chloride 32.4 527 (.642) ( 4°) 
CChS Thiophosgene 50.6 440 (.664) (15°) 
CH2N2 Cyanamide 24.8 590 (.639) 
CHaSiCls Methy] trichlorsilane 87.45 584s 
CHsN2S Thiourea 42.4 557 (.782) (20°) 
CoHFs Trifluoroethylene 32.2 393 
CoHF3Cle 1,2-Dichloro-1,1,2-trifluoroethane 66.2 433 
CoHF3Bre 1,2-Dibromo-1,1,2-trifluoroethane 90.9 376 
C2H302N3 Urazole 46.2 456 
C2HsOS Thioacetic acid 38.4 505 (.542) (10°) 
C2H4028 Mercaptoacetic acid 50.0 543 (.720) (20°) 
CoHsNS Thioacetamide 42.45 565 
CoHsSiCls Ethy1 trichlorosilane 98.84 6046 
C2H60282 Methyl] thiosulfite 62.3 494 
C2H603S Methy] sulfite 54.2 492 
CoHeN2S N-Methyl thiourea 53.6 595 
CoHeS Ethyl! mercaptan 47.0 756 (.635) 
CoH6SiCle Dimethyl! dichlorosilane 82.45 6392 
C2oHsNe. HCl 1,2-Diamino ethane hydrochloride 76.2 .789 

'3H30N Pyruvic nitrile 33.2 A481 
C3HsOFs 1-Methoxy-1,1,2-trifluoroethane 55.9 490 
CsHsOCl Propionyl chloride 51 250 ( .59) 
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Formula Compound —Xy X 106} —x X 108 —K X 106 
CsHsO2Br Methylbromoacetate 71.1 465 
CsHsCl 1-Chloro-2-propene 47.8 625 
CsHsBr 1-Bromo-2-propene 58.6 ~ 484 
Cs3HsI 1-Iodo-2-propene 72.8 433 - 
CsHeNe Melamine ; 61.8 490 (.771) (250°) 
C3H;N 1-Amino-2-propene 40.1 702 
C3H7SiCls n-Propy! trichlorosilane 110.2 -6200 
C3HsO2Ne2 N-Hydroxymethyl-N-methylurea 68.0 653 
C3sHsN2S N,N-Dimethy! thiourea 64.2 616 
C3HsN2S N,N’-Dimethyl thiourea 64.7 621 
CsHsNoS N-Ethyl thiourea 62.8 603 F 
C3HsS Propy! mercaptan 58.5 -768 (.642) (25°) 
Cs3HySiCl Trimethyl] chlorosilane 77.36 7122 
C3Hi2NsB3 N-Trimethy] borazine 78.6 641 
CsHsON3 Cytosine 55.8 502 
CsH602 Vinylacetate 46.4 539 (.502) 
CsHceO2NCls * Nitro tri(chloromethyl) methane 107.8 522 
CsH60c Tartaric acid 67.5 402 A 
CsH70Cl Butyryl chloride 62.1 582 (.598) (20°) 
CsH;0Cl iso-Butyry! chloride 63.9 599 , 
CsHsNoS N-Allyl thiourea 69.0 595 (.725) (20°) 
CsHaON3 Acetone semicarbazone 66.29 5758 (.716) (20°) 
C4Hi00282 Ethyl] thiosulfite 86.2 559 A 
CaHS2 Ethyl! disulfide 83.6 .684 (.679) (20°) 
CaHioSiCle Diethyl! dichlorosilane 105.80 6735 
CsHs03Na Uric acid 66.2 394 (.746) 
CsHs Cyclopentadiene 44.5 .673 
CsH6O2Ne2 Thymine 57.1 453 
CsHs02 Methyl methacrylate 57.3 572 (.535) (20°) 
CsHsN2 3,5-Dimethy! pyrazole 56.2 585 
CsHsCla Tetra (chloromethyl) methane 129 652 
CsHoS3Na Sodium butyl thiocarbonate 104.5 555 
CsHsCls 1,1,1-Tri(chloromethyl) ethane 114 650 
CsHi00 Cyclopentanol 64.0 -743 (.705) (20°) 
CsH1002 Ethyl carbonate 75.4 .738 
CsHi00s D-Ribose 84.6 564 
CsHioNS2Na Sodium diethyldithiocarbomate 99.2 579 
CsHi0Cle 2,2-Di-(Chloromethyl) propane 96.9 687 
CsHnON Methyl Epon ketoxime 68.82 6796 (.618) (20°) 
CsHuONs Ethyl methyl ketone semicarbazone 77.93 6034 (.710) (20°) 
CsHnON2 N,N’-Diethyl urea 74.1 .638 
CsHi2ON2 N,N,N’,N’-Tetramethyl urea 75.7 652 (.634) (15°) 
CsHis028i Methyl diethoxysilane 92.99 6924 
CeH304N2Cl 1-Chloro-2,4-dinitrobenzene 84.4 AIT (.708) (22°) 
CeHsClel 3,4-Dichloro-1-iodobenzene 118 432 
CeHsSiCls Pheny] trichlorosilane 120.4 5694 
CsHeNBr o-Bromoaniline 87.32 508 
CeHeNBr m-Bromoaniline 84.89 494 (.780) (20.4°) 
CeHeNBr p-Bromoaniline 84.06 489 (.880) 
CeH703NS . H20 Sulfanilic acid 90.1 471 
CeHiN 2-Methyl pyridine 60.3 -648 (.616) (15°) 
CeH7N 3-Methyl pyridine 59.8 642 (.617) (15°) 
CeHiN 4-Methyl pyridine 59.8 642 (.614) (15°) 
CeHiN . HI Aniline hydroiodide 113.6 514 
CsHio 2,3-Dimethyl-1,3-butadiene 57.2 -696 (.539) ( 0°) 
CeHu OC! 2-Ethy] butyryl chloride 87.2 .648 
CeHuSiCls Cyclohexyltrichlorosilane 138.1 6343 
CeHi2N2S3 Tetramethyl thiuram monosulfide 118.4 568 (.795) 
CeHi2NoS4 Tetrameth! thiuram disulfide 140.6 585 (.755) (20°) 
CeHis0N Methyl-n-butyl ketoxime 79.97 6942 (.628) (20°) 
CeHis0N3 Methyl-n-propyl ketone semicarbazone 89.47 +6249 (.669) (20°) 
CeHisONa Diethyl ketone semicarbazone 90.68 .6333 (.780) (20°) 
CeHis 3-Ethyl pentane 86.21 8610 (.601) (20°) 
CeHuO0 iso-Propyl ether 79.4 7177 (.564) (20°) 
CeHusS2 Propyl disulfide 106.2 -707 
CeHicO2Si Dimethy! diethoxysilane 104.6 .7052 
CeHisOsSis Hexamethylcyclotrisiloxane 140.7 6324 
CeHisNaBa Hexamethylborazine 119 .723 
C7Hs02Cl o-Chlorobenzoic acid 83.56 534 (.824) (20°) 
C7Hs04N Quinoleic acid 72.3 433 
C7HsNSe2 2-Mercaptobenzothiazole 99.4 594 (.843) (20°) 
CiHsF2Cl Chlorodifluoromethylbenzene 87.2 536 
C7Hi02.N o-Aminobenzoic acid 77.18 563 
C7H;Cl o-Chlorotoluene 81.98 .648 (.701) (20°) 
C7H:Cl m-Chlorotoluene 80.07 633 (.679) (20°) 
C7HrCl p-Chlorotoluene 80.07 .633 (.677) (20°) 
C7HsN2S N-phenylthiourea 87.4 574 (.75) 
C7HsON o-Anisidine 80.44 654 (.714) (20°) 
C7HsON m-Anisidine 79.95 650 (.712) (20°) 
C7H»ON p-Anisidine 80.56 655 (.702) (55°) 
C7HoN 2,4-Dimethyl pyridine 71.50 .667 (.633) (0°) 
C7HoN 2,6-Dimethyl poridine 71.72 .669 (.680) (0°) 
C7HisON Methyl! amy! ketoxime 91.24 -7062 (.630) (20°) 
C7HisONs Methyl-n-butyl ketone semicarbazone 100.40 6386 (.643) (20°) 
CHO 1-Heptanol 91.7 -790 (.649) (20°) 
C7Hia035i Methyl! triethoxysilane 120.6 6762 
CsH;0Cl Phenylacetyl chloride 88.5 .572 (.668) (20°) 
CsHs02 0-Toluic acid 80.83 594 (.626) (112°) 
CaHioON2 N-Methyl, N’Phenyl urea 93.35 622 
CsHi004 Butyne diacetate 95.9 563 
CsHuON m-Phenetidine 90.28 659 
CaHuN 2,4,6-Trimethyl! pyridine 83.22 687 (.630) (20°) 
CsHi6O2 Hexylacetate 100.9 -700 (.628) (0°) 
CsHiiONs Methyl amyl! ketone semicarbazone 112,25 -6555 (.687) (20°) 
CsHis 3-Methyl-3-ethyl pentane 99.9 875 (.628) 
CsHis 4-Methyl heptane 97.30 8517 (.614) 
CsHis 3-Ethyl hexane 97.76 855s (.614) (20°) 
CsHis 2,3,4-Trimethyl pentane 99.75 8723 
a ee | ee 
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Formula Compound —Xmy X& 106} —x & 106 —K xX 106 
CsHisS2 Buty! disulfide 129.6 727 
CsHisSs Butyl trisulfide 144.5 .687 
CsHisSs Butyl tetrasulfide 158.5 653 
CsH200,8i Tetraethoxysilane 137.1 6579 
ox am Octamethy! cyclotetrasiloxane 187.4 6320 
CoHsN Pheny! propionitrile 78.2 615 
CoH6O2 Pheny! propiolie acid 81.0 554 
CoH6Os 7-Hydroxycoumarin 88.22 5449 
CoHiN iso-Quinoline 83.9 650 (.714) (20°) 
CoHio00iN Acetone-2,4-dinitrophenylhydrazone 110.62 4644 (.653) (20°) 
CoHuiON Benzylideneamino-1-hydroxyethane 91.0 610 
CoHuN Benzylideneaminoethane 85.5 642 
CoHi1203S Ethyl-p-toluene sulfonate 115 574 
CoHi206Ne Unidine 106.9 438 
CoHisOsNs Cytidine 123.7 509 
CoHusOs 1-Acetyl-1 ethoxycarbonyl cyclobutane 103.4 .608 
CoHis0x 1,1-Di(ethoxycarbonyl) cyclopropane 110.4 593 
CoHusSi Trimethylphenylsilane 109.1 726 
CoHi90N3 Methyl-n-hexy! ketone semicarbazone 123.60 6669 (.716) (20°) 
CyH200 Di-isobuty! carbinol 116.9 810 (.667) (0°) 
CoH200N2 N,N,N,/N’-Tetraethylurea 122.4 .710 
CoHooNeS N,N,N’,N’-Tetraethylthiourea 132.6 .704 
CoHasNsBs B-Triethyl-N-Trimethy] borazine 146 706 
CioH6O7N2 5,7-Dinitro-7-hydroxy-4-methylcoumarin 111.9 4206 
CioH7O3Br 7-Hydroxy-4-methyl-3-bromocoumarin 127.3 4987 
CioH7OsN 5-Nitro-6-hydroxy-4-methylcoumarin 105.6 4779 
Ci1oH7OsN 6-Nitro-7-hydroxy-4-methylcoumarin 105.5 A775 
C1oH7OsN 8-Nitro-7-hydroxy-4-methyleoumarin 106.0 4798 
CioHs0s 6-Hydroxy-4-methylcoumarin 98.69 5607 
CioHsOs 7-Hydroxy-4-methylcoumarin 99.96 5637 
C1oHs04 Benzylidene malonic acid 97.5 507 
CioHs04 5,7-Dihydroxy-4-methylcoumarin 106.9 5567 
CioHs04 7,8-Dihydroxy-4-methylcoumarin 105.1 5504 
CioHsS 1-Mercaptonaphthalene 109.5 684 
CioHsS2 1,8-Dimercaptonaphthalene 118.0 614 
CroH1004 Methyl! terephthalate 101.6 523 
CioHi00s Bis cyclopentadieny] osmium 193(20°) 602 
CioHie 1,2,3,4-Tetrahydronaphthalene 93.3 .706 (.685) 
CioHi204N4 Ethyl methyl ketone-2,4-dinitrophenylhydrazone 124.11 4921 (.631) (20°) 
CioHi304Ns5 Adenosine 137.5 514 
CioHis0sNs Guanosine 149.1 526 
CroHis Durene 101.2 6754 (.632) (81°) 
CioHis sec-Butyl benzene 101.31 .7549 (.651) (20°) 
CioHicO« 1,1-Di(ethoxycarbonyl) cyclobutane 118 589 
CioHigN Camphylamine 122.0 .796 
CuH>BrS 1-Bromo-4-Methylthionaphthalene 147.0 581 
CuHi002 4,6-Dimethylcoumarin 106.2 -6103 
CuHicO2 4,7-Dimethylcoumarin 107.6 -6190 
CuHi00s 5-Hydroxy- 4,7-dimethylcoumarin 113.5 .5973 
CuHi003 6-Methoxy-4-methylcoumarin 109.5 5763 
CuHi003 7-Methoxy-4-methylcoumarin 110.5 5814 
CuHioS Methyl-a-naphthy] sulfide 120.2 .690 , 
CuHis02 Benzyl butyrate 116.3 653 (.663) (17.5°) 
CuHisOuNa Diethyl ketone-2,4-dinitrophenylhydrazone 135.16 5076 (.670) (20°) 
Cu HON Methyl-n-propy! ketone-2,4-dinitrophenylhydrazone 135.70 .5097 (.623) (20°) 
CuHisON2 N,N-Diethyl-N ‘phenyl urea 126.4 .6573 
Ci2HsO4NoCle 4, 4y -Dichloro-2,2’-dinitro-1,1/-bipheny] 150 479 
Ci2Hs Acenaphthylene 111.6 733 (.659) (16°) 
Ci2HsOsNo 2,4’-Dinitro-1,1/-biphenyl 116.5 77 (.703) (20°) 
Ci2HsCle 4'4’-Dichloro-1,1/-biphenyl 133.1 597 (.859) (20°) 
CieHsBre 4,4’-Dibromo-1,1’-biphenyl 151.3 485 (.920) (20°) 
Ci2H902N 2-Nitro-1,1’-bipheny] 109 547 (.788) (20°) 
Ci2H902N 5-Nitroacenaphthene 116.0 582 
CieHi004 Cinnamylidene malonic acid 105.4 483 
Ci2Hi004 Quinhydrone 105 A481 (.674) (20°) 
Ci2Hi0S Pheny] sulfide 119.2 640 (.716) (20°) 
Ci2Hi0S2 Pheny] disulfide 122.5 561 
CieHi0Cl2Si Dipheny| dichlorosilane 153.5 -6063 
Ci2Hi2028i Dipheny] silanediol 131.6 6082 
Ci2HiceO2 Amy! benzoate 128.5 668 
Ci2HieOsNa Methyl-n-buty] ketone-2 peer renyiny irate 147.65 5268 (.643) (20°) 
Ci2His Hexamethy] benzene 122.5 755 
Ci2His Diisopropy! benzene 124.77 7671 
Ci2H2On Sucrose (saccharose) 189.1 552 (.877) (15°) 
Ci2HosClsSi Dodecy] trichlorosilane 209.2 6889 
CyeH30N3Bz Hexaethylborazine 189 759 
CisHs08 Thioxanthone 130 612 
CisHi002 Phenyl benzoate 117.3 592 
CisHioS Thiobenzophenone 118.1 596 
Cis3HuNS N-Thiobenzoyl aniline 123.0 577 
CisHieN2S N,N’-Dipheny] thiourea 136.5 598 
CisHi2NoS N,N-Dipheny] thiourea ' 134.9 591 
CisHisOsNa Methyl amy! ketone-2,4-dinitrophenylhydrazone 156.84 5329 (.651) (20°) 
CisHsNoSa Di-2-benzothiazolyl disulfide 189.0 568 
CisHicO Anthrone 118 608 * 
Ci4Hi202 Benzyl! benzoate 132.2 622 (.693) (18°) 
C14Hi202 Dipheny] acetic acid 124.5 587 
Ci4H140282 p-Tolyl thiosulfonate 157 564 
CisHisNe p-Azotoluene 135.1 643 
CiuaHieSi Dimethyl dipheny] silane 146.6 .690 : 
CisH2004Na Methyl n-hexyl ketone-2,4-dinitrophenylhydrazone 171.73 5570 (.655) (20°) 
CisHi002 Flavone 120 540 
CisHiz 9-Ethylidene fluorene 124.8 649 ? 
CisHi20 Chalcone 125.7 604 (.646) (62°) 
CisHi402 Benzyl phenylacetate 143.7 635 
CisHisON2 N,N’-Dimethyl-N,N’-Dipheny] urea 148.9 .620 
CisHio Fluoranthene 138.0 682 
CieHiz 1-Benzylidene indene 130.5 .716 
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Formula Compound —Xy X 106}— x X 108 —k X 106 
CisHie 1,2-Dibenzylamine ethane 164 787 
CieHasS8iCls Hexadecyl trichlorosilane 252.4 7013 
CieHagO6Siz Hexadecamethy! heptasiloxane 351.1 6588 

176 9-Butylidene fluorene 147.5 670 
CisHs8« Tetrathiotetracene 202 573 
CisHioCle 5,11-Dichloro tetracene 202 680 

18HioBre 5,11-Dibromo tetracene 216 559 

18Hi2 Triphenylene 156.6 686 
CisHis o-Dipheny! benzene 150.4 653 
CisHis p-Dipheny! benzene (Terphenyl) 152 660 
CisHisSiCl Tripheny! chlorosilane 186.7 .6333 (.814) (0°) 
CisHieOSi Tripheny! silanol 176.6 6345 
CisHieSi Triphenylsilane 174 668 

18H29 5-Cyclohexy! acenaphthene 165.2 .699 
CisH22 Dimesitylene 171.8 721 
CisH21O2 Estradiol 186.6 17 
CisHa7SiCls Octadecyl trichlorosilane 273.7 7057 
CisHi4O 4-Benzoyl-1,1’-Bipheny| 158 612 
CioHisSi Methyl tripheny] silane 186 678 
C20HisO2 1,4-Dibenzoyl benzene 153 534 
Co HosNaBsa B-Trimethy|-N-triphenylborazine 234 667 
CuHis 4,4’-Diphenyl-1,1’-Biphenyl 201.3 657 
C2sH208i Tetrapheny] silane 224 666 
C24Ha0NaBa B-Triethyl-N-triphenylborazine 264 693 
CosHa00 Desoxycholic acid 272.0 715 
CosH 100s Cholic acid 282.3 691 
CosH2oN2S N,N,N’,N’-Tetraphenylthiourea 229.7 604 

26H20 Tetrapheny] ethylene 217.4 654 
CosHi6O2 Bianthrone (Dianthraquinone) 220 572 
CosHigO2 Dianthrone (Dianthronol) 229 593 
CosH20 1,1,4,4-Tetraphenyl-1,2,3-butatriene 227 659 
CosH4s0 Calciferol ~ 273.3 689 
CosHusO Ergosterol 279.6 -704 
Cs6H00sSis Hexaphenyl cyclotrisiloxane 364.1 6129 
CasHa0048ig Octaphenyl cyclotetrasiloxane 485.3 6132 
GeoHss Hexabenzocoronene 346.0 457 
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Y 


Radiation traversing a layer of substance is reduced in intensity by a 
constant fraction » per centimeter. After penetrating to a depth x the 
intensity is I = Ioe~#* where Jo is the intensity at the surface. /p is the 
mass absorption coefficient where p is the density of the material. 


Values of u/p for \ = .005 A to \ = 44.6 A. Where two values of p/p 
for one value of A occur they represent the maximum and minimum values 
at an absorption discontinuity. 

Compiled by S. J. M. Allen 


A= 44.6 — 2.744 














» = 2.50 — 900A 
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MASS ABSORPTION COEFFICIENTS FOR X AND ¥ 


dA = .892 — .184A 


s | ci| A | Ca | Fe| Ni| Cu 
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X-RAY WAVELENGTHS 
J. A. Bearden 


These tables were originally published as the final report to the U.S. Atomic Energy Commission as Report 
NYO-10586 in partial fulfillment of Contract AT(30-1)-2543. The tables were later reproduced in Review 
of Modern Physics. The data may also be obtained from the Superintendent of Documents, U.S. Govern- 
ment Printing Office, Washington, D. C. 20402 in the publication NSRDS-NBS 14. Persons seeking discus- 
sion of the experimental work, conventions, secondary standards, ete. will find these in Review of Modern 
Physics, Vol. 39, No. 1, 78-124, January 1967. 


THE W Ka, WAVELENGTH STANDARD 


A wavelength standard should possess characteristics which permit its ready redetermination in other 
laboratories by different techniques. Considering all of the factors involved in the selection of a wavelength 
standard, the W Ka; line is superior to any other x-ray or y-ray wavelength. Its advantages as the x-ray 
wavelength standard are discussed in Review of Modern Physics Vol. 39, page 82 (1967). 


AW Ka, =0.2090100 A+5 ppm. 


This numerical value of the wavelength of the W Kay line is used to define the x-ray wavelength standard by 
the relation 


ACW Ke) =0.2090100 A*. 


This is a new unit of length which may differ from the angstrom by £5 ppm (probable error), but as a 
wavelength standard it has no error. In order to clearly indicate that this unit is not exactly an angstrom, it 
has been designated A*. 

Wavelengths tabulated normally refer to the pure element in its solid form. However, there are many 
instances in which such data are not available. For example, rare gases are of necessity almost always used 
in the gaseous form, while the rare-earth elements were customarily used in the form of salts. 

In high precision work there is some ambiguity as to exactly what feature of a line profile should be taken 
to be the ‘“‘true wavelength.”’ In double-crystal work the line peak is usually employed. In crystallography 
the centroid is widely used; in photographic work with visual observation of the plates, there is involved 
some subjective criterion of the observer which it is difficult to define precisely. In this survey the peak of the 
line profile has been adopted as the standard criterion. 


E-137 


X-RAY WAVELENGTHS 


X-ray wavelengths in A* units and in keV. The probable error (p.e.) is the error in the last digit of wavelength. Desig- 
nation indicates both conventional Siegbahn notation (if applicable) and transition, e.g., 6: LnMry denotes a transition between the 
Ly and Myy levels, which is the Lf; line in Siegbahn notation. 

















Desig- Desig- 
nation IX pe. keV A* p.e. keV nation A* p.e. keV A* p.e. keV 
Beithican 4 Beryllium 19 Potassium (Cont.) 20 Calcium (Cont.) 
aK Livaie223: 1 0.0543 114. 10,1085 jn ZuMr = 47.24 20,2625 40.46 = 20.3064 
By 35.94 2 0.3449 
i Bortit 6 Gahan lImM, 47.74 1 0.25971 40.96 2 0.3027 
nag hpayy ae 36.33 2 0.3413 
a KL 67.6 3 0.1833 44.7 3 0.277 |MpyNi 692 OR ON0179 e525: 9 0.0236 
7 Nitrogen 8 Oxygen 21 Scandium 22 Titanium 
a KL 31.6 4 0.3924 23.62 3 0.5249 Ia. K Ly 3.0342 1 4.0861 2.75216 2 4.50486 
ee 3.0309 1 4.0906 2.74851 2 4.51084 
9 Fluorine 10 Neon BizKMym 2. 7796 2 4.4605 2.51391 7. 4.93181 
eusklae 18°32 2 0.6768 14.610 3 0.8486 é jai at at ; st stage ; ee 
6 KM 14.452 50.8579 | My 31.02 2 0.3996 27.05 2 0.4584 
1, Va ee 8559 2. 0.4483" at. 36 2 0.3953 
11 Sodium 12 Magnesium ose Laney 3t 35 3 0.3954 27.42 2 0.4522 
ais Kiniy 119101" 9 E0410 9.8900 2 1.25360 : 2 
8 KM Lirs75™ DMO ae /quRTTY yh Gai 23 Vanadium 24 Chromium 
InmM 407.1 5S 0.03045 251.5 5 0.0493 |. KL 2.50738 2 4.94464 2.293606 3 5.40551 
IiInm 376 1 0.0330 317 1 0.0392 la, KL 2.50356 2 4.95220 2.28970 2 5.41472 
B13 KMym 2.28440 2 5.42729 2.08487 2 5.94671 
13 Aluminum 14 Silicon 6s KMyyy 2.26951 6 5.4629 2.07087 6 5.9869 
eg Kel 8.34173 9 1.48627 7.12791 9 1.73038\" ce ee cre ; ee See : ae 
Oe Linx 8.33934 9 1.48670 7.12542 9 1.73998)” a oe ‘650 ae "5828 
BKM 7.960 2 1.5574 6.753 1 1.8359 te rs) ee i -Olaaes ; ere 
Ps 171.4 5 0.0724 135.5 4 2G.OS A ee i oes see eM tan 
ee Ess anaes ane LmMiyy 24.25 3 0.5113 21.64 3 0.5728 
120,01 . . My mM yy 337. 9 0.037 309. 9 0.040 
15 Phosphorus 16 Sulfur 25 Manganese oe inca 
a: KLy 6.160 1 2.0127 5.37496 8 — 2.30664la. K Ly 2.10578 2 5.88765 1.939980 9 6.39084 
o KL 6.157" 1° 2.0137 5.37216 7 2.307844, Kim 2.101820 9 5.89875 1.936042 9 6.40384 
BKM 5.796 2 2.1390 BisKMym 1.91021 2 6.49045 1.75661 2 7.05798 
pi KM 5.0316 2 2.4640 |¢,KMyy 1.8971 1 6.5352 1.7442 - 1 7.1081 
6. KM 5.0233 3 2.4681 |g, FyMa mr 17.19 > G72 15.65 2 0.792 
InmM 103.8 A 0.1194 n LnMy 21.85 2 0.5675 19.75 4 0.628 
In Lom, 83.4 3 0.1487 |g, TM 19.11 2 0.6488 17.26 1 0.7185 
limM,; 22.20 1 0.5563 20.15 1 0.6152 
17 Chlorine 18 Argon ane LmMryy 19.45 1 0.6374 17.59 2 0.7050 
Mn slfyy 278. 6 0.045 243, 5 0.051 
og Kin 4.7307 1 2.62078 4.19474 5 2.95563 
a Kin 4.7278 1 2.62239 4.19180 5 2.95770 ; 
8 KM 4.4034 3 2.8156 27 Cobalt 28 Nickel 
6:3 KMym 3.8860 2 3.1905 la, KL 1.792850 9 6.91530 1.661747 8 7.46089 
» LuMy 67.33 9 0.1841 55.9t 1, ODT a hee 1.788965 9 6.93032 1.657910 8 7.47815 
}LmM; 67.90 9 0.1826 56.3t 1 0.2201 |6isKMnm 1.62079 2 7.64943 1.500135 8 8.26466 
6sKMryy 1.60891 3 7.7059 1.48862 4 8.3286 
19 Potassium 20 Calcium Bs,4 LyMyy nr 14.31 3 0.870 13.18 1 0.941 
m InMy 17.87 3 0.694 16.27 3 0.762 
0 K Dy 37445), 9 3.3111 3.36166 3 3.68809/8, nM 15.666 8. O:7918 © 14:371 6 0.8688 
een 3,744. 22 (a.8158 3.35839 3 3.69168)} LyMy 18.292 8 0.6778 16.693 9 0.7427 
BiaKMym 3.4539 2 3.5896 3.0897 2 4.0127 lens LmMiyy15.972 6 0.7762 14.561 3 0.8515 
6sKMyy 3.4413 4 3.6027 3.0746 3 4.0325 |My mMyy214. 6 0.058 190. 2 0.0651 


a_i resem 
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X-Ray Wavelengths 


TABLE A (Continued) 




















Desig- Desig- 
nation A* p.e. keV A* p.e. keV nation A* p.e. keV 
29 Copper 30 Zinc 35 Bromine (Cont.) 
on K Ly 1.544390 2 8.02783 1.430000 8 8.61578|63.J:1Mumr 7.7671 9 1.596 
a; K Lim 1.540562 2 8.04778 1.435155 7 8.63886|7 Ln My 9.255 1 1.3396 
Bs KMy 1.3926 1 8.9029 B: Ly Myy 8.1251 5 1.52590 
BisKMym 1.392218 9 8.90529 1.20525 2 9.5720 lve 
82 KNu.m 1.28372 2 9.6580 |} LmMyz 9.585 1 192935 
Bs KMyy 1.38109 3 8.9770 1.2848 1 9.6501 |oi.2ZimMiyy 8.3746 5 1.48043 
B3,4 LyMy yy 12.122 8 1.0228 11.200 7 1.1070 |e 
n InMy 14.90 2 0.832 13.68 2 0.906 |LnVnr 
BilyMyy 13.053 3 0.9498 11.983 3 1.0347 iMn 184.6 3 0.0672 
} ImMy 15.286 9 0.8111 14.02 2 0.884 |MiMm 164.7 3. 0.0753 
a2 LmMyyy 13.336 3 0.9297 12.254 3 1.0117 |MnMry 109.4 S035 
MymM yy 173. See OlO;2= | 157. 3 0.079 |MnNr 76.9 2 01613 
MyMyy 113.8. 3 0.1089 
31 Gallium 32 Germanium 79.8 3 0.1554 
te MyyNy 191.1 2 0.06488 
oo KLy 1.34399 1 9.22482 1.258011 9 9.85532|\MivNimn 189.5 3 0.0654 
oa KLyy 1.340083 9 9.25174 1.254054 9 9.88642/$: MyNim 192.6 2 0.06437 
Bs KMy 1.20835 5 10.2603 1.12936 9 10.9780 
6: KMyy 1.20789 2 10.2642 1.12894 2 10.9821 37 Rubidium 
6:KNyim 1.19600 2 10.3663 1.11686 2 11.1008 
8s KMyyyv 1.1981 2 10.348 1.1195 1 11.0745 jaa KIy 0.92969 1 13.3358 
Bs LyMyqy 9.640 2 1.2861 jar KL 0.925553 9 13.3953 
Bs LyM yr 9.581 2 1.2941 |6s KMn 0.82921 3 14.9517 
83,4 lyMym 10.359 8 1.197 6 KM 0.82868 2 14.9613 
n LoMy 12.597 2 0.9842 11.609 2 1.0680 |62KNinnr 0.81645 3 15.1854 
BilyMyy 11.023 2 el 1485 10875 1 1.2185 |6sKMyy 0.8219 1 15.085 
i LM, 12.953 2 0.9572 11.965 4 1.0362 |&KMwy 0.8154 2 15.205 
a2 LrMyyy 11.292 1 1.09792 10.4361 8 1.18800|6 Mn 6.8207 3 1.81771 
Bs LyMyyx 6.7876 3 1.82659 
e . 72,8 IyNy 1 6.0458 3 2% 0507 
33 Arsenic 34 Selenium a teal 8.0415 4 1.54177 
oo KLy 1.17987 1 10.50799 1.10882 2 11.1814 |@; LyMiv 7.0759 3 1.75217 
oa KLin 1.17588 1 10.54372 1.10477 2 11.2224 lys ZnNw 6.7553 3 1.83532 
Bs KMy 1.05783 5 11.7203 0.99268 5 12.4896 |] LmMy 8.3636 4 1.48238 
6B: KMyy 1.05730 2 11.7262 0.99218 3 12.4959 los IniMry 7.3251 3 1.69256 
&KNuom 1.04500 3 11.8642 0.97992 5 12.6522 lo LyyMy 7.3183 2 1.69413 
Bs KMyy 1.0488 1 11.822 0.9843 1 12.595 |B— Lory 6.9842 3 1.77517 
B31 L;Mym 8.929 1 1.3884 8.321 9 1.490 |MyMy, 144.4 3 0.0859 
n LyMyz 10.734 1 51550 9.962 1 1.2446 |MyMyy 91.5 2 0.1355 
B: Ly My 9.4141 8 1.3170 8.7358 5 1.41923|\MyNy 57.0 2 0.2174 
1 LyyMy 11.072 1 A198 | 10,204 1 1.2044 |MmMyy 6.7 2 S082 
oe LyMyyy 9.6709 8 1.2820 8.9900 5 1.37910|\MiNz 59.5 2 0.2083 
MyNin 230. 2 0.0538 |teMyyNn 127.8 2 0.0970 
MyNim 126.8 2 0.0978 
35 Bromine 36 Krypton $2 MyNn.m1 
ao Kin 1.04382 2 11.8776 0.9841 1 12.598 
o KIyy 1.03974 2 11.9242 0.9801 1 12.649 ; 
6: KM 0.93327 5 13.2845 0.8790 1 14.104 aie atasec 
Bi KMyy 0.93279 2 13.2914 0.8785 1 14.112 jo, KLy 0.83305 1 14.8829 
BoKNuu 0.92046 2 13.4695 0.8661 1 14.315 ja, Kim 0.82884 1 14.9584 
BsKMyyy 0.9255 1 13.396 0.8708 2 14.238 |6; KMy 0.74126 3 16.7258 
6.1 KNwv OF8653m0 27140328) Bear 0.74072 2 16.7378 
Bs LyMyy 7.304 5 1.697 |6.KNyn1 0.72864 4 17.0154 
Bs LyMy 7.264 5 1.707 |@KMiyy 0.7345 1 16.879 
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A* 


pe. 


keV 


36 Krypton (Cont.) 


7.576' 3 1.6366 
7.279 5. 910703 
7.817 3 1.5860 
7.510 4 1.6510 
7.250 5 ele7d0 
38 Strontium 
0.87943 1 14.0979 
0.87526 1 14.1650 
0.78345 3 15.8249 
0.78292 2 15.8357 
0.77081 3 16.0846 
0.7764 1 15.969 
0.76989 5 16.104 
6.4026 3 1.93643 
6.3672 3 1.94719 
5.6445 3 2.1965 
7.5171 3 1.64933 
616239) Se desil72 
6.2961 3 1.96916 
7.8362 3 1.58215 
6.8697 3 1.80474 
6.8628 2 1.80656 
6.5191 3 1.90181 
Soni 2 0.1447 
51.3 1 0.2416 
91.4 2 0.4357 
53.6 1 0.2313 
108.0 2 0.1148 
108.7 1 0.1140 


40 Zirconium 


0.79015 
0.78593 
0.70228 
0.70173 
0.68993 
0.6959 


15.6909 
15.7751 
17.654 
17.6678 
17.970 
17.815 


X-Ray Wavelengths 
TABLE A (Continued) 











Desig- 
nation A* p.e. keV 
39 Yttrium (Cont.) 
Bs KN 0.72776 5 17.036 
Bs LyMy 6.0186 3 2.0600 
Bs 4M 5.9832 3: 250722 
42,3 LyNyan 5.2830 3 2.3468 
n L yMy 7.0406 3 1.76095 
Bi LmMyy 6.2120 3 1.99584 
Ys IyNy 5.8754 3 On 1102 
un Low 
1 LyyMy 7.3563 3. 1.68536 
ag LlyMyy = 6..4558 3. 1.92047 
oy LyyMy 6.4488 2-15 92256 
Bo Lr 6.0942 3. 2.0344 
Bo.16 
MyMyy 81.5 2 0.1522 
MyNyx 46.48 9 0.267 
MyyMy 
MyyNy 48.5 2 ~ 102256 
MiyMqy,v 86.5 2 0.1434 
¢ MyvvNnum93.4 2 0.1328 
My vOn,m1 
41 Niobium 
an K Ly 0.75044 1 16.5210 
a K Ly 0.74620 1 16.6151 
Bs; KMy 0.66634 3 18.6063 
By KMyy 0.66576 2 18.6225 
Bolt 
BoKNynr 0.65416 4 18.953 
Bs KN 0.65318 5 18.981 
Bs" KMyy 
Bs! KMy 
64 KNywy 
Bs L}My 5.3455 3 © 2%3194 
Bs LyjMyy 5.3102 3. 2.3348 
y2,3l1Nym 4.6542 2 2.6638 
n IyMy 6.2109 3 1.99620 
Bi Lp Myy 5.4923 3 2NoOTe: 
v5 Lu Ny Eley lef 3 2.4066 
un LnNiw 5.0361 3 2.4618 
| LM, 6.5176 on 90225 
ay LM 5.7319 Sa 2 Lose 
a, LyyMy 5.7243 2 2.16589 
Bs Ly, 5.3613 3” 23125 
Bos LiyNyy 5.2379 3 2.3670 
MyMy (VA a} oS Otis 
MyNy 38.4 3 0.323 
My Nw 3301 Ze Orolo 
MyyMy 78.4 2 0.1582 
MyyNy 40.7 2 0,305 
yMmNwy 34.9 2 O.sn0 
¢ My yvNum72.19 9 0.1717 
MyyvOnm 61.9 2 0.2002 


40 Zirconium (Cont.) 


0.68901 
5.6681 
5.6330 
4.9536 
6.6069 
5.8360 
5.4977 
5.3843 
6.9185 
6.0778 
6.0705 
5.7101 
5.5863 
76.7 


80.9 


82.1 
70.0 


5 
S 
3 
3 
3 
3 
3 
3 
3 
3 
2 
3 
3 
2 


~3 


© WIN Hw tbs bw ws SS 


oO 


994 
1873 
2010 
5029 
. 87654 
1244 
“20D 
3027 
.79201 
0399 
04236 
mh 
.2194 
1617 


21533 


pont 
Lid 


42 Molybdenum 


0.713590 
0.709300 
0.632872 
0.632288 
0.62107 
0.62099 


0.62708 
0.62692 
0.62001 
5.0488 
5.0133 
4.3800 
5.8475 
5.17708 
4.8369 
4.7258 
6.1508 
5.41437 
5.40655 
5.0488 
4.9232 
68.9 
35.3 


NHonooran 


WHNH NX WWOWNNWAWNHWwWWOUNUN 


_ 


(fp 
ifs 
19. 
19, 
19, 
19. 


19. 
19. 
19. 


bt 


SON NN NN NNN ND NW LO 


0. 
0. 


3743 
47934 
5903 
6083 
963 
9652 


771 
776 
996 


4557 
4730 
8306 
1202 
39481 
5632 
6235 
01568 
28985 
29316 
4557 
.5183 
1798 
ong 


1656 
331 


1926 
2262 











Desig- 
nation 1X pe. keV A* p.e. keV 
43 Technetium 44 Ruthenium 
on KLy 0.67932t 3 18.2508 0.647408 5 19.1504 
a KLyy 0.67502t 3 18.3671 0.643083 4 19.2792 
Bs KMy, 0.60188" 4 20.599 0.573067 4 21.6346 
B, KMyy 0.60130' 4 20.619 0.572482 4 21.6568 
B,KNym 0.59024F 5 21.005 0.56166 3 22.074 
Bs! K Myy 0.5680 2 21.829 
Bs! KMy 0.56785 9 21.834 
Bs 0.56089 9 22.104 
B, Ly Myy 4.5230 2 Al 
Bs LyMyrr 4.4866 3. (284034 
y2,2 LyNu,u 3.8977 2 3.1809 
n LoMy 5.2050 2 2.38197 
B; Lo My A 8973 (San 5308 4.62058 3 2.68323 
vs Luo Ny 4.2873 2 2.8918 
un LnoNiw 4.1822 2 2.9645 
1 LyyMy 5.5035 3 222528. 
ao LyyMyy 4.85381 7 2.55431 
a lmMy 5.1148 3 2.4240 4.84575 5 2.55855 
Bs Lun Nx 4.4866 3 27634 
6215 Lorry 4.3718 2 2.8360 
MyMy 62.2 1 0.1992 
MyNy 32ea 2 0.384 
MyNiv 25.50 9 0.486 
MinMy 68.3 1 0.1814 
y MynNwyv 26.9 1 0.462 
¢ MyvNu,m 52.34 7 0.2369 
My yOn,m 44.8 1 0.2768 
45 Rhodium 46 Palladium 
an K Ly 0.617630 4 20.0737 0.589821 3 21.0201 
oa K Ly 0.613279 4 20.2161 0.585448 3 21.1771 
Bs KMyy 0.546200 4 22.6989 0.521123 4 23.7911 
Bi KMyr 0.545605 4 22.7236 0.520520 4 23.8187 
Bt KNy Of53513." 5. 234068 
B2KNym 0.53503 2 23.1728 0.510228 4 24.2991 
Bi KMy 0.54118 9 22.909 
Bs! KMy 0.54101 9 22.917 
Bs KNiwv 0.53401 9 23.217 0.5093 2 24.346 
Bs KMyy 0.51670 9 23.995 
By LyMyy 4.2888 2 2.8908 4.0711 2 3.0454 
Bs Ly3Myn 4.2522 2  29KS7 4.0346 2 3.0730 
y23 LyNn m1 3.6855 2 3.3640 3.4892 2S SOS 
n LoMy 4.9217 awl 2 cauol 4.6605 2 2.6603 
Bb, Ln My 4.37414 4 2.83441 4.14622 5 2.99022 
ys LN 4.0451 2 3.0650 3.8222 2 3.2437 
mn LyNiv 3.9437 2 3.1438 3.7246 2> 320288 
} LyyMy 5.2169 3 cokoS 4.9525 3. 2.5034 
ae LyyM iy 4.60545 9 2.69205 4.37588 7 2.83329 
a, LyyMy 4.59743 9 2.69674 4.36767 5 2.83861 
Bs Lin Ny 4.2417 2 2.9229 4.0162 2 3.0870 
Bois LoaNiwy 4.1310 25) .S.0013 3.90887 4 3.17179 
Bio LyMry 3.7988 DE ORM SY 
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A* 


p.e. 


Desig- 
keV nation 


A* 





Desig- 
nation A* p.e. keV 
45 Rhodium (Cont.) 
By IyMy 
MyNi.m 
MyMy 59.3 1 0.2090 
MyxNy 28.1 2 40).442 
Mi Nw 
Mi My 65.5 1 0.1892 
My'Nyz 29.8 dere aay 
yMmNwy 25.01 9 0.496 
¢ My vNu.m47.67 9 0.2601 
MyyOnm 40.9 2 0.303 
47 Silver 
ag K Ly 0.563798 4 21.9903 
a KIyy 0.5594075 6 22.16292 
Bs: KMy 0.497685 4 24.9115 
Bi KMyy 0.497069 4 24.9424 
B2 KNy,m 0.487032 4 25.4564 
Bs KMyy 0.49306 2 25.145 
Bs KNyy 0.48598 3 25.512 
Bs LyMy 3.87023 5 3.20346 
Bs Iy¥Myn 3.83313 9 3.23446 
ye LyNy 3.31216 9 3.7432 
y3: L1Nm 3.30635 9 3.7498 
n LyMy 4.4183 2 2.8061 
Bi Lo My 3.93473 3 3.15094 
¥s Ly N1 3.61638 9 3.42832 
v1 Lom Nw 3.52260 4 3.51959 
| ImMy 4.7076 2 2.6337 
ay Lo Myy 4.16294 5 2.97821 
a, LmMy 4.15443 3 2.98431 
Bs Lox Ny 3.80774 9 3.25603 
B15 LorNiwvy 3.70335 3 3.34781 
Bio Ly3Myy 3.61158 9 3.43287 
By LyMy 3.60497 9 3.43917 
Mum 18.8 2 0.658 
MyMy 54.0 Tt .082295 
MyNy 
MyNw 20.66 7 0.600 
MyyMy 60.5 1 0.2048 
MyyNy 26.0 1 0.478 
yMmNwy 21.82 7 0.568 
My On, 11 
(¢ My yNum139.77 2 1033117 
MyNy 24.4 2 0.509 
MyOm 
MyyvOn,m 33.5 3 0.370 
49 Indium 

ae K Ly 0.516544 3 24.0020 
oa KIyy 0.512113 3 24.2097 
Bs KMy 0.455181 4 27.2377 


46 Palladium (Cont.) 





3.7920 2 3.2696 |6; KMyy 
20.1 2 0.616 |f KNy an 
56.5 1 0.2194 |KOnm 
26.2 2 0.474 167! KMyy 
22.1 1 0.560 |6:! KMy 
62.9 1 0.1970 |@, KNivv 
27.9 1 0.445 16, LyMy 
23.3 1 0.531 (6; y:Min 
43.6 1 0.2844 Y2,8 DOyNyu 
37.4 F188) hy. Lian 

n IyMy 
48 Cadmium Bi LoMiv 
vs Ln M1 

0.539422 3 22.9841 ly LoNiw 

0.535010 3 23.1736 |} LM, 

0.475730 5 26.0612 lax LyrMyy 

0.475105 6 26.0955 la: LmMy 

0.465328 7 26.6438 |65 Lor 

62,15 LmNivv 
Br LyOx 

3.68203 9 3.36719)Bi0 LyMyy 

3.64495 9 3.40145/6, LyMy 

3.1377 2 3.9513 |MyMry 

MyNy 

4.19315 9 2,95675|MpNiv 

3.73823 4 3.31657|/MyyMy 

3.42551 9 3.61935|MynN1 

3.33564 6 3.71686ly MmNiwv 

4.48014 9 2.76735|MyOnm 

3.96496 6 3.12691|¢ MiyvNim 

3.95635 4 3.13373|MyOnx 

3.61467 9 3.42994 

3.51408 4 3.52812 

3.4367 2 3.6075 

3.43015 9 3.61445\a,KLy 

a KIyy 
52.0 2 0.2384 |63 KMyz 
22.9 2 0.540 |6: KMqyn 
19,40 7 0.639 |6 KNyy an 
58.7 2 0.2111 |KOn am 
24.5 1 0.507 |p KMyy 
20.47 7 0.606 |6;! KMy 
30.4 1 0.408 |6,KNiyy 
36.8 1 0.3371 |p, L3My 
Bs y)Myn 
30.8 1 0.403 Iyos LeVian 
vs L1On,u1 
n LyMy 
50 Tin B: LoMiy 
vs Ly Ny 

0.495053 3 25.0440 |y InN 
0.490599 3 25.2713 |} LmMy 
0.435877 5 28.4440 lao ImMiy 


p.e. 


keV 


49 Indium (Cont.) 


0.454545 4 27.2759 
0.44500 1 27.8608 
0.44374 3 27.940 
0.45098 2 27.491 
0.45086 2 27.499 
0.44393 4 27.928 
3.00097 9 "3.5303 
3.46984 9 3.5731 
2.9800 2 4.1605 
2.9264 2 4.2367 
3.98327 9 3.11254 
3.55531 4 3.48721 
3.24907 9 3.8159 
3.16213 4 3.92081 
4.26873 9 2.90440 
3.78073 6 3.27929 
3.77192 4 3.28694 
3.43606 9 3.60823 
Sipekhestey en wiadieleteil 
3.324 40930130 
3.27404 9 3.7868 
3.26763 9 3.7942 
51 Antimony 

0.474827 3 26.1108 
0.470354 3 26.3591 
0.417737 4 29.6792 
0.417085 3 29.7256 
0.407973 5 30.3895 
0.40666 1 30.4875 
0.41388 1 29.9560 
0.41378 1 29.9632 
0.40702 1 30.4604 
3.19014 9 3.8864 
3.15258 9 3.9327 
2.6953 2 4.5999 
2.6398 2 4.6967 
3.60765 9 3.43661 
3.22567 4 3.84357 
2.93187 9 4.2287 
2.85159 3 4.34779 
3.88826 9 3.18860 
3.44840 6 3.59532 
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Af 


p.e. 


keV 


50 Tin (Cont.) 


0.435236 
0.425915 
0.42467 
0.43184 
0.43175 
0.42495 
3.34335 
3.30585 
2.8327 
2.7775 
3.78876 
3.38487 
3.08475 
3.00115 
4.07165 
3.60891 
3.59994 
3.26901 
3.17505 
3.1564 
3.12170 
3.11513 
47.3 
20.0 
16.93 
54.2 
2155 
17.94 
25.3 
31.24 
23.0 


RFP OF MRF ROR ROO WW OW POW OO WON ND W OW WY WY WH OWN 


28.4860 
29.1093 
29.195 
28.710 
28.716 
29.175 
3.7083 
3.7500 
4.3768 
4.4638 
3.27234 
3.66280 
4.0192 
4.13112 
3.04499 
3.43542 
3.44398 
3.7926 
3.90486 
3.9279 
3.9716 
3.9800 
0.2621 
0.619 
0.733 
0.2287 
0.575 
0.691 
0.491 
0.397 
0.483 


52 Tellurium 


0.455784 
0.451295 
0.400659 
0.399995 
0.391102 
0.38974 


3.04661 
3.00893 
2.5674 

2.5113 

3.43832 
3.07677 
2.79007 
2.71241 
3.71696 
3.29846 


3 
3 
4 
5 
6 
1 


CONDOCAONNYN SOLO 


27.2017 
27.4723 
30.9443 
30.9957 
31.7004 
31.8114 


X-Ray Wavelengths 
TABLE A (Continued) 














Desig- Desig- 
nation A* p.e. keV IX: p.e. keV nation iNe p.e. keV A* p.e. keV 
51 Antimony (Cont.) 52 Tellurium (Cont.) 55 Cesium (Cont.) 56 Tellurium (Cont.) 
ay LyyMy 3.43941 4 3.60472 3.28920 6 3.76933\ys LrOni1 2.1741 2 5.7026 2.0756 3 5.9783 
Bo Lin 3.11513 9 3.9800 2.97088 9 4.1732 |n LyMy 2.9932 2 4.1421 2.8627 3. 4.3309 
Bo15 LyoNiyyv 3.02335 3 4.10078 2.88217 8 4.3017 |B; LyMry 2.6837 2 4.6198 2.56821 5 4.82753 
Br LynOy 3.0052 Sy EASY 2.8634 3. 4.3298 lys5 Ly Nr 2.4174 2854287 2.3085 SoMa 
Bio LxM yy 2.97917 9 4.1616 2.84679 9 4.3551 ly. Lory 2.3480 2 5.2804 2.2415 2 Sos 
By ItMy 2.97261 9 4.1708 2.83897 9 4.3671 |1 LiyMy 3.2670 2 3.7950 3.1355 2 3.9541 
MyMyy 45.2 1 0.2743 a2 LyyMyy 2.9020 2 452722 2.78553 5 4.45090 
MyNyz 18.8 1 0.658 17.6 1 0.703 jo, LmMy 2.8924 2 4.2865 2.77595 5 4.46626 
MyNiw 15.98 SORA Bs Ly 2.5932 2 4.7811 2.4826 2 4.9939 
MyyMy 5252 i ORD RS 50.3 1 0.2465 |6o15 LinNiyy 2.5118 2 4.9359 2.40435 6 5.1565 
MyyNy AKO? em ONGI2 19.1 1 0.648 [67 LynOx 2.4849 2 4.9893 2.3806 2 e279) 
yMinNivyv 16.92 4 0.733 15.93 4 0.778 |Bio LyMiy 2.4920 2 4:9752 2.3869 2 5.1941 
My On, nr 21.34 5 0.581 |6, LjMy 2.4783 2 5.0026 2.3764 2, Se2ast 
6 My vNu,m 28.88 8 0.429 26.72 9 0.464 |y MinNwy 12575 3 0.973 
MyOmy 21.78 5 0.569 |MyOn 15.91 5 0.779 
MyOn1 15.72 9 0.789 
53 Iodine 54 Xenon § MyNun1 20.64 4 0.601 
My On 16.20 5 0.765 
aR Lie 0.437829 7 28.3172 0.42087 2 29.458 Iwo, 188.6 1 0.06574 163.3 2 0.07590 
a KI 0.433318 5 28.6120 0.416347 2 29.779 WO 183.8 1 0.06746 159.0 2 0.07796 
6: KMy 0.384564 4 32.2304 0.36941 2 33.562 lyon, 190.3 1 0.06515 164.6 2 0.07530 
Bi KMyy pias ee 4 32.2947 oreera! 2 33.624 
28, KNym 03375231 233.042 0.36026' 3 34.415 . 
Bi LyMy 2.91207 9 4.2575 amc. See 
Bs IyMyr 2.87429 9 4.3134 a K Lyy 03/5313 2 3320341 0.361683 2 34.2789 
72,8 LiNyim 2.4475 DS VESH/ a KIyy 0.370737 2 33.4418 0.357092 2 34.7197 
v4 DOym 2.3913 2 5.1848 Bs K My 0.328686 4 37.7202 0.316520 4 39.1701 
n LyMy 3.27979 9 3.7801 Bi KMyy 0.327983 3 37.8010 0.315816 2 39.2573 
Bi LyMyy ,2.93744 6 4.22072 Bo KNy m1 0.320117 7 38.7299 0.30816 1 40.233 
v5 InN 2.65710 9 4.6660 KOyg nr 0.31864 2 38.909 0.30668 2 40.427 
1 LyNiy 2.58244 8 4.8009 Bs! K My 0.32563 2 38.074 0.31357 2 39.539 
| Ly My Sroo/o4 9) 3548502 Bs! KMy 0.32546 2 38.094 0.31342 2 39.558 
on Ip Myy 3.15791 6 3.92604 Bs KNwy 0.319381" 2 887828 0.30737. 2 40.337 
oy LyyMy 3.14860 6 3.93765 3.0166 2 4.1099 Bs LyMyy 2.4493 3. 5.0620 2.3497 4 +§765 
Be Imm Ny 2.83672 9 4.3706 Bs LyMyyy 2.4105 3 5.1434 2.3109 3. 5.3651 
B15 LmNwy 2.75053 8 4.5075 ye LyNn 2.0460 4 6.060 1.9602 3 16.3250 
Br LyyO; 2.7288 3. 4.5435 ys LyNin 2.0410 4 6.074 1.9553 3. 6.3409 
Bio Ly}Myy 2.72104 9 4.5564 ¥s LyOn 1 1.9830 4 6.252 1.8991 4 6.528 
By LyMy 2.71352 9 4.5690 n LyMy 2.740 3 ~47525 2.6203 4 4.7315 
B: In Myy 2.45891 § $0434 2.3561 3 5.2622 
55 Cesium #6 Bartud yeLyNy 2.2056 4 5.621 2.1103 3 5.8751 
v1 InNiw 2.1418 3. 5.7885 2.0487 4 6.052 
an K Ly 0.404835 4 30.6251 0.389668 5 31.8171 |ys LyOy 2.0237 4 6.126 
oy K Ly 0.400290 4 30.9728 0.385111 4 32.1936 |} LiyMy 3.006 3 4.124 2.8917 4 4.2875 
Bs KMyy 0.355050 4 34.9194 0.341507 4 36.3040 Jao LyyMry 2.67533 5 4.63423 2.5706 3. 4.8230 
Bi KMyyy 0.354364 7 34.9869 0.340811 3 36.3782 la: LyMy 2.66570 5 4.65097 2.5615 2 4.8402 
Bo K Nim 0.34611 2 35.822 0.33277 1 37.257 |85 Loy 2.3790 4 5.2114 2.2818 3. 5.4334 
KOyu1 0.33127 2 37.426 1815 LurNiy 2.3030 she eats 2.2087 2 5.6134 
Bs!l K Myy 0.33835 2 36.643 |87 LyO; 28275 3. 5.450 2.1701 2 S32 
Bs! KMy 0.33814 2 36.666 [Bio LrMyw 2.290 Oo 2415 2.1958 5 5.646 
Bs KN 0.33229 2 37.311 |B) LyMy 2.282 3 6.484 2.1885 3. 5.6650 
Bs LyM yy 2.6666 2 4.6494 279553 2 4.8519 ly MinNivyv 12.08 4 1.027 11.53 1 1.0749 
Bs LyMyn 2.6285 2 4.7167 2.5164 2 4.9269 |B MyNyx 14.51 5 0.854 13.75 4 0.902 
v2 LyNy PL PRY 2555420 2.1387 2 5.7969 |§ MyNiy 19.44 5 0.638 18.35 4 0.676 
v3 LiNy1 2.2328 Ih Nyt eV 2.1342 2 5.8092 ja MyNyivn 14.88 5 0.833 14.04 2 0.883 
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X-Ray Wavelengths 
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Desig- Desig- 
nation A* p.e. keV A* p.e. keV nation A* p.e. keV A* p.e. keV 
57 Lanthanum (Cont.) 58 Cerium (Cont.) 61 Promethium ( Cont.) 62 Samarium (Cont.) 
MyOn er 14.39 5 0.862 jaz Lori 2.2926 4 5.4078 2.21062 3 5.6084 
NevOn ur 152.6 6 0.0812 144.4 6 0.0859 Jar LimMy Zeeoze 3 5.4325 2.1998 2 5.6361 
Be Lay 1.94643 3 6.3697 
‘ ; Bos LuNyvv 1.9559 6 6.339 1.88221 3 6.5870 
59 Praseodymium 60 Neodymium By LanOt 1.85626 3 6.6791 
os Rs 0.348749 2 35.5502 0.336472 2 36.8474 \@sLinOryv 1.84700 9 6.7126 
a Kl; 0.344140 2 36.0263 0.331846 2 37.3610 [Bio LiMrv 1.86990 3 6.6304 
®sKMy —0.304975 5 40.6529 0294027 3. 42.1665 |B LyMy 1.86166 3 6.6597 
6KMyy 0.304261 4 40.7482 0.293299 2 42.2713 |y MmNivv 9.600 9 1.291 
62KNum 0.29679 2 41.773 0.2861 1 43.33 |6 MyNvx 11.27 1 1.0998 
BliMn 2.2550 4 5.4981 2.1669 3 5.7216 \t MyM 14.91 4 0.831 
BaliMyy 2.2172 «= 3-—«S.5918 = 2.1268 «= 25.8294 la MyNviven 11.47 3 1.081 
win * Tas a 6.598 1.8013 4 6.883 |NavvNvivn 98. 1 0.126 
vaLiNm 1.8740 4 6.616 (706: 4 902 “Wi Onn 117.4 4 0.1056 
iidOnes “telos 4 (BRIS 1.7445 4 7.107 
ay as io.) bagel Me 2.4094 4 5.1457 63 Europium 64 Gadolinium 
BilnMry 2.2588 3 5.4889 2.1669 25.7216 | er 0.303118 2 40.9019 0.293038 2 42.3089 
ysInN; 2.0205 4 6.136 1.9355 4 6.400 |. Kim 0.298446 2 41.5422 0.288353 2 42.9962 
nInNy 1.9611 3 6.3221 1.8779 2 6.6021 |g Ky, = 0.264332 5 46.9036 0.25534 2 48.555 
ys Ln01 1.9362 4 6.403 1.8552 5 6.683 |g KMi «0.263577 5 47.0379 «025460 2 48.697 
} Ix 2.7841 4 4.4532 2.67600 4 4.6330 Ig EN 0.256923 8 48.256 0.24816 3 49.959 
oa LamMry 2.4729 35.0135 2.3807 35.2077 |r pee Fa ee me es 
ou LemMy 2.4630 25.0337 2.3704 25.2304 |e ar Ogsors 4 doe 
BsImNr 2.1906 4 5.660 2.1039 35.8930 |e tM =—Ss1.92552«6.4389 = s«:1.85402«6.6871 
8218 loNivyv 2.1194 4 5.850 2.0360 3 6.0894 |, Mm = =—«1.8867 «Ss 2Ss«*6.5713 «1.8150 2—«6. 8311 
BiImO: 2.0919 4 5.927 2.0092 3 6.1708) rN «1.5961 ««-2—7.7677'~S «1.5331 2 «8.087 
Bio LxMry 2.1071 4 5.884 2.0237 3. 6.1265 a aon 1.5903 2 7.7961 1.5297 2 8.105 
By lyMy = 2.1004 45.903 2.0165 3 6.1484 |) Tonm 1.54389 1 8.0304 1.4839 2 8.355 
yMmNwv 10.998 9 1.1273 10.505 9 1.180 | ray, 2.1315 2 5.8166 2.0494 1 6.0495 
BMyNv 13.06 2 0.950 12.44 2 0,997 |e taMiy 1.9203 2 6.4564 1.8468 2 6.7132 
¢MyNi 17.38 4 0.714 16.46 4 0.753 |) InN 1.7085 2 7.2566 1.6412 2 7.5543 
a MyNyryn 13.343 5 0.9292 12.68 2° 0.918 || TaNew  1:6574 2 +7,4803  1:5024. 2 77888 
NywyNyivu113. 1 0.1095 107. a Led BS 1.6346 2 7.5849 1.5707 2 7.894 
Nee cOnra 136.5 4 0.0908 128.9 7 0.0962 | Oy 1.6282 2 7.6147 1.5644 2 7.925 
PigaMev® 28048 2 SAID © 298102 03 (Sse 
61 Promethium 62 Samarium dy tn Mee< 29316 4 2 BrSiee ~ 230578 . 2. 6.0250 
dadieMiy + 2:4900 2 “S:8167 | 250468 » 2 6.0592 
os KER 0.324803 4 38.1712 0.313698 2 39.5224 |) MY ts 'anay 2G 6170 «1.8084. 2.8671 
ay Kim 0.320160 4 38.7247 0.309040 2 40.1181 |, 7 18118 «2 6.8432 «1.748527 1028 
BsKMn _—02«.28363t 4 43.713 0.27616. 2 45.2809, og . 19951. 2 06.9483 « {17003 2 7.2071 
62KNym 0.2759t 1 44.94 0.2662 1 46.58 |p ray, 1.7993 3 6.890 1.7315 3 7.160 
KOnm 0.26491 3 46.801 |, py 1.7916 3 6.920 1.7240 3 7.192 
8B, LM 2/0095 6 OOS Maan 9.21 . 9 2:34 8.844 9 1,402 
BilyMm 2.0421 4 6.071 1.96241 3 0.9180 16 ap ny, - 10.750. 7 1.1533 10.254 6 1.2091 
1 Nn 1.66044 6 7.4668 | yy = 14.22 2 0.872 13.57 2 0.914 
ya Lyin 1.65601 3 7.4867 |, ayy 10.96 3 1.131 10.46 3 1.185 
vs LOn,m 1.60728 3 7.7137 In On ar 112.0 6 0.1107 
i Int; 9.21904 37 <3:sg07) 
, LaM. 2.0797 4 5.961 1.99806 3 6.2051 ; 
nt fetal j v7G3k. 3 MceORTS 65 Terbium 66 Dysprosium 
Pane aah aoeo. 99 6.992 1224. 3 7.1780 los Kin 0.283423 2 43.7441 0.274247 2 45.2078 
vs Ln Orv 1.6966 9 7.3076 lo KLi 0.278724 2 44.4816 0.269533 2 45.9084 
fiw: 2.4823 4 4.9945 [6 KMy 0.24683 2 50.229 0.23862 2 51.957 
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X-Ray Wavelengths 
TABLE A (Continued) 














Desig- Desig- 
nation A* p.e. keV A* pe. keV nation 1X p.e. keV Ags) pies pkey 
65 Terbium (Cont.) 66 Dysprosium (Cont.) 67 Holmium (Cont.) 68 Erbium (Cont.) 
6: KM 0.24608 2 50.382 0.23788 2 52.119 |BiolyMyy 1.5486 3 8.006 1.4941 3 8.298 
6eKNum 0.2397 2 51.72 0.2317 2 53.51 |L;Onwy 153208 on 92387, 
KOn.m 0.23858 3 51.965 0.23056 3 53.774 |B, L1My 1.4855 5 8.346 
6s KMyyy 0.23618 3 52.494 |My 7.60 14 632 
bs LyMy 1.7864 2 6.9403 1.72103 7 7.2039 |yMuNivy 7.865 9 1.576 
6s LyMyy 1.7472 2 7.0959 1.6822 2 7.3702 |lyMm v 7.546 8 1.643 
2 LiNy 1.4764 2 8.398 1.42278 7 8.7140 |@MyyNy 8.965 4 1.3830 8.592 3 1.4430 
vs LN 1.4718 2 8.423 1.416440 7 8.7532 |t{MyNy1 11.86 1 2140450) & 11837 1 1.0901 
vs L;Onm 1.4276 2 8.685 1.37459 7 9.0195 leMyNyrvn 9.20 2 1.348 8.82 1 1.406 
n LnMy 1.9730 2 6.2839 1.89743 7 6.5342 |NiNy1 120i 9 0.171 
BilyMy 1.7768 3 6.978 1.71062 7 7.2477 \NyNvivi 76.3 7 0.163 
vs Ln Ny 1/5780 un 2 728535 1.51824 7 8.1661 ; ; 
bea @ Wl:S303 162 8.102 1.47266 7 8.4188 lt etd ce vrreeice 
“vs LxxOt 1.5097 2 8.212 on K Ly 0.249095 2 49.7726 0.241424 2 51.3540 
ap bres 1.5035 2 8.246 1.44579 7 8.5753 jm KLin 0.244338 2 50.7416 0.236655 2 52.3889 
pall: 2.2352 2 5.5467 2.15877 7 5.7431 |6@sKMn 0.21636 2 57.304 0.2096 1 59.14 
an LlyyMyy 1.9875 2 6.2380 1.91991 3 6.4577 |i KMm 0221556, 2 “S7.017 0.20884 8 59.37 
a, LyMy 1.9765 2 6.2728 1.90881 ° 3 6.4952 |@2KNnm 0.20981 2 59.09 0.2033 2 60.98 
Bs Ly 1.7422 De TAN GS 1.68213 7 7.3705 |KOn.m 0.20891 2 59.346 0.20226 2 61.298 
Bors LinNivy 1.6830 2 7.3667 1.62369 7 7.6357 |@sKMivy 0.21404 2 57.923 0.20739 2 59.782 
Br LO 1265855 2974753 1.60447 7 7.7272 |Bs LiMn 1.5448 2 8.026 1.49138 3 8.3132 
6s ImOrvy 1.6510 2 7.5094 1.58837 7 7.8055 |6s LiMm 1.5063 2 8.231 1.45233 5 8.5367 
BinkieMiay, 1.6673 3) 7 2A36 1.60743 9 7.7130 \v2 LiNu 1.2742 2 9.730 1.22879 7 10.0897 
By LyMy 1.59973. 9 7.7501 |v: LiNmn 1:26/3 | 2° 9.779 1.22232 5 10.1431 
LOwy 1.4228 3 8.714 yvaLyOnrm 1.2294 2 10.084 1.1853 1 10.4603 
yMmNwy 8.486 9 1.461 8.144 9 1.522 |n lnoMyx 1.6963 2 7.3088 1.63560 5S 7.5802 
BMyNyy 9.792 6 1.2661 9.357 6 1.3250 |G: luMry 1.5304 2 8.101 1.47565 5 8.4018 
¢MyNiy = 12.98 2 .0.955 12.43 2 0.998 |ys Liz 1.3558 2 9.144 1.3063 1 9.4910 
a MyNvivn 10.00 Det oA0 9.59 2 1.293 |n LoNiv 1.3153 2 9.426 1.26769 5S 9.8701 
NyyvNyivn 86. 1 0.144 83. 1 0.149 |vs LnO1 1.24923 5 9.9246 
MywyvOnm 102.2 OO OF 8 0.128 |vs LnOrv 1.2905 2 9.607 1.24271 3 9.9766 
; ; 1 LmMy 1.9550 2 6.3419 1.89415 5 6.5455 
67 Holmium 68 Erbium oo lmMy 1.7381 2 7.1331 1.68285 5 7.3673 
o, KLy 0.265486 2 46.6997 0.257110 2 48.2211 lar ZmMy 1.7268 2 7.1799 1.67189 4 7.4156 
oy KLyy 0.260756 2 47.5467 0.252365 2 49.1277 |B. Lin; 175162) ago Sela 1.4661 1 8.4563 
6s KM 0.23083 2 53.711 0.22341 2 55.494 [6.15 ZimNivy 1.4640 2 8.468 1.41550 5 8.7588 
Bi KM 0;230125 92) 535877 0.22266 2 55.681 |B; LO; 1.3948 1 8.8889 
6oKNum  0.2241t 2 55.32 0.2167 2 57.21 |6sZmOwy 1.4349 2 8.641 1.38696 7 8.9390 
KOnm 0.22305 3 55.584 0.21581 3 57.450 |6iLrMyy 1.4410 3 8.604 1.3915 1 8.9100 
BsKMryy 0.22855 3 54.246 0.22124 3 56.040 |, LyMy 1.4336 3 8.648 1.3838 1 8.9597 
Bs )My 1.6595 2 7.4708 1.6007 1 = 7.7453 |LyOy 1.1886 1 10.4312 
6s LyMyy 1,6203~ 2° °426519 1.5646-' 1 490Pi LO, 1.2263 3 10.110 1.1827 1 10.4833 
» LyNy 1.3698 2 9.051 1:3210.' 27 %0:9850| Late 1.58844 9 7.8052 
vs IxNin 1.3643 2 9.087 1.3146 1 9.4309 | LZyOna 1.2453 1 9.9561 
yw LyOnm 1.3225 2 9.374 1.2752 2 9.722 It imMn 1.83091 9 6.7715 
n LyMy 1.8264 2 6.7883 1.7566-.1  POSIS4 En in 1.3898 1 8.9209 
vs Ini 1.4618 2 8.481 1.4067 3 8.814 |yMmNy 7.024 8 1.765 
viInNyw 1.4174 2 8.747 1.3641 2 9.089 [8 MyyNyr = 8.249 7 2,503 7.909 2 1.5675 
ys Ln Ox 1.3983 2 8.867 ¢ MyNin 10.48 1 .2e8 
v6 Ln Ory 1.3923 2 8.905 1.3397 3 9.255 |aMyNvivn 8.48 1 1.462 8.149 5 1.5214 
| LM, 2.0860 2 5.9434 2.015 1 6.452 lel: 65.1 7 0.190 
on lyMyy 1.8561 2 6.6795 1.7955 2 6.9050 |NyNyrvi 69.3 5 0.179 
a ImMy 1.8450 2 6.7198 1.78425 9 6.9487 
Bs LN; 1.6237 2 7.6359 1.5675 2 7.909 71 Lutetium 72 Hafnium 
Bos LN 1.5671 2 7.911 1.51399 9 8.1890 Ja» K Ly 0.234081 2 52.9650 0.227024 3 54.6114 
Bz LOr 1.4941 3 8.298 ay KL 0.229298 2 54.0698 0.222227 3 55.7902 
BsLmOvyv 1.5378 2 8.062 1.4848 3 8.350 |&KMy 0.20309t 4 61.05 0.19686 4 62.98 
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nation 


6B: KM 
Bo KNy,m 
KOn.m 

6s KMyy 
Bs IyMy 
Bs LyMyn 
y2 Lyn 
3 Nun 
y's LyOn 
ya LyOn,m1 
7 InMy 

Bi In Mi 
vs Lyx 
yi InN 
ys LyOx 
ve In Oty 

} IM 
a ImMyy 
oy ILM 
Bs LN 
Bis Lin Nr 
B2 Lm Ny 
Bz LyrOx 
Bs Lm Oww,v 
IyMy 

Bio LxMyy 
Bo LyMy 
IyNry 

yu LyNy 
yO; 
L,0~w 
InMn 

Bur In My 
InNy 

v Ly Ny1 
In Ou.m 

t In My 

s ImMin 
ImnNyo 
ImNiu 

4 Im Nvivu 


a MyNyivn 
NywNvy1 
NyNyivu 


a2 K Ly 
a KLyy 
Bs KMy 
6: KMyy 
Bol KN 
Bo! K Nin 


A* 


X-Ray Wavelengths 
TABLE A (Continued) 











71 Lutetium (Cont.) 


0.202311 3 61.283 
0.1969t 2 62.97 
0.19589 2 63.293 
0.20084 2 61.732 
1.44056 5 8.6064 
1.40140 5 8.8469 
1.1853 2 10.460 
1.17953 4 10.5110 
1.1435 1 10.8425 
1.5779 1 7.8575 
1.42359 3 8.7090 
1.2596 1 9.8428 
1.22228 4 10.1434 
1.2047 1 10.2915 
1.1987 1 10.3431 
1.8360 1 6.7528 
1.63029 5 7.6049 
1.61951 3 7.6555 
IEATSONN 1) a8euS76 
desis), 1) 1980305 
1.37012 3 9.0489 
1.34949 5 9.1873 
1.34183 7 9.2397 
193430) 7 2) 9.232 
123358 51) 912816 
1.16227 9 10.6672 
1.16107 9 10.6782 
1.53333 9 8.0858 
152014 9 “15 (1653198 
1.7760 1 6.9810 
1.34524 9 9.2163 
6.768 © 1G 
7.601 2 186312 
7.840 2) apssis 
63.0 5 0.197 
65.7 2 0.1886 
73 Tantalum 
0.220305 8 56.277 
0.215497 4 57.532 
0.190890 2 64.9488 
0.190089 4 65.223 
0.185188 9 66.949 
0.185011 8 67.013 


A* 








72 Hafnium (Cont.) 


0.19607 
0.1908T 


.39220 
-35300 
14442 
13841 
. 10376 
- 10303 
“02529 
37410 
SATSSY 
.17900 
- 16138 
-15519 
78145 
- 58046 
. 56958 
.37410 
32783 
32639 
30564 
. 29761 
43025 
. 29819 
. 29025 
12250 
12146 
. 10664 
- 10086 
48064 
43643 
17788 
. 15830 


. 72305 
- 66346 
35887 
35053 
-30165 


ee 


7.887 
6.544 
9.686 
7.303 
9.686 
7.539 


3 


oow wo 


PNR SIP OO 


74 Tungsten 


0.213828 2 57.9817 
0.2090100 Std 59.31824|Mim1 


0.17960 


il 


0.179421 7 69.101 





Desig- 
p.e. keV nation A* p.e. keV A* p.e. keV 
73 Tantalum (Cont.) 74 Tungsten (Cont.) 
64.98 |KLy 0.21592 4 57.42 
Bs! K My 0.188920 6 65.626 0.183264 5 67.652 
Bs! KMy 0.188757 6 65.683 0.183092 7 67.715 
8.9054 |6s KNiw,v 0.18451 1 67,194 0.17892 2 69.294 
9.1634 |6s LrMiy 1.34581 3 9.2124 1.30162 5 9.5252 
10.8335 |83 LiMn 1.30678 3 9.4875 1.26269 5 9.8188 
10.8907 |v2 LV 1.1053 iy plpatlas 1.06806 3 11.6080 
11.2326 |v: LV 1.09936 4 11.2776 1.06200 6 11.6743 
11.2401 |v’s LrOn 1.06544 3 11.6366 1.02863 3 12.0530 
8.1393 \v« LrOm 1.06467 3 11.6451 1.02775 3 12.0634 
9.0227 |n Lux M1 1.47106 5 8.4280 1.42110 3 8.7243 
10.2011 |G: LuMiv 1.32698 3 9.3431 1.281809 9 9.67235 
10.5158 |v5 Lar 1.1729 1 10.5702 1.13235 3 10.9490 
10.6754 |v1 LuViv 1.13794 3 10.8952 1.09855 3 11.2859 
10.7325 |vs LuO1 1.1205 1 11.0646 1.08113 4 11.4677 
6.9596 |ve LiOrv 1.11388 3 11.1306 1.07448 5 11.5387 
7.3446 |} LinMy 1ei2S4ie 5) ie tist 1.6782 1 7.3878 
7.3990 |o2 LinMiy 1.53293 2 8.0879 1.48743 2 8.3352 
9.0227 jar LmMy 1.52197 2 8.1461 1.47639 2 8.3976 
9.3371 |@s Lin1 1.33094 8 9.3153 1.28989 7 9.6117 
93473 |Bis LiNiv 1.28619 5 9.6394 1.24631 3 9.9478 
9.4958 |62 Liny 1.28454 2 9.6518 1.24460 3 9.9615 
9.5546 |87 LaOr 1.26385 5 9.8098 1.22400 4 10.1292 
8.6685 |85 LmO0wyv 1.2555 1 9.8750 1.21545 3 10.2004 
9.5503 |LiM1 1.3365 i OT 
9.6090 |Bi0 LiMyy 132537 2 9.889 1.21218 3 10.2279 
11.0451 [Bs LaMy 1.2466 2 9.946 1.20479 7 10.2907 
11.0553 |L1N1 1dd5205 9> A733 
11.2034 |LiViv 1.08377 7 11.4398 1.0468 2 11.844 
11.2622 \vu LiNy 1.08205 7 11.4580 1.0458 1 11.856 
8.3735 |Lavvivin 1.06357 9 11.6570 
8.6312 |L101 1.06771 9 11.6118 1.0317 3 12.017 
10.5258 |Z1O1v.v 1206192 9% 1156752 1.0250 2 12.095 
10.7037 |ZnMun 1.43048 9 8.6671 
Bir LyMyx =1. 3864 1 8.9428 1.3387 2 9.261 
7.1954 |luMy 1.31897 9 9.3998 1.2728 2 9.741 
7.4532 |\LoNu 1.1600 2 10.688 TA2IS 3) e052 
9.1239 |Zn Vn Pa5S3) 1 10.7316 1.1149 2120 
9.1802 |lnNy 1.13687 9 10.9055 
9.5249 |v Lov 1.1158 1 1a 1it3 1.0771 1 11,510 
IpOu 1.11789 9 11.0907 
1.572 |Ln0m 1.11693 9 11.1001 1.0792 2 11.488 
1.895 |t LoMu 1.67265 9 7.4123 1.6244 30 atmOse 
1.2800 |S IymMyn 1.61264 9 7.6881 1.5642 3 7.926 
1.6976 |LmVn 1.3167 1 9.4158 1.2765 Die 
1.2800 |LmNin 1.3086 1 9.4742 1.2672 2 9.784 
1.6446 |@ LmMvivn 1.25778 4 9.8572 1.218687 Sed ais3 
Lyn On 11 1.2601 3. 9.839 122210 2 102153 
MyNyy 5.40 2) 2295 Sarg 9 2.397 
MyOp nr 4.44 2 279 
MyNy 6.28 2A OTS 
MyNw 5.570 4 ~ 24226 5.357 4 2.314 
7.612 9 1.629 7.360 8 1.684 
0.185181 2 66.9514 |MinNiv 6.353 5) 2 195i 6.134 4 2.021 
0.184374 2 67.2443 ly MyyNyv 6.312 4 1.964 6.092 32.035 
69.031 |My:Orx 5.83 2 eles 5.628 8 2.203 
MymOwyv 5.67 3 2.19 
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Desig- Desig- 
nation IX p.e. keV At p.e. keV nation 
73 Tantalum (Cont.) 74 Tungsten (Cont.) 
t%MyyNn —-9.330 5 1.3288 8.993 5 W.2erir i 
MyNin 8.90 2 18393 8.573 8 1.446 [roy 
BMyNyx 7.023 1 187655 6.757 1 1.8349 |r War 
My On 7.09 2 1.748 6.806 9 ME B22I tetas 
& MyNm ~——*9«. 316 4 1.3308 8.962 4 53839" or 
aMyNerva 7.252 1 1.7096 Tate 
on My Nyx 6.992 2 Mie) ep 
a MyNyn 6.983 1 1.7754 |r, 
MyOm 7.30 2 ITO 7.005 9. ATION po 2 
Naw 54.0 ae 2 a 
Nyx 58.2 1 7022130 = 5558 1 0.2221 la Wary 
NeNervar 2 oles 2 0.2028 MN 
NyNvr 59.5 3 0.208 ly ry 
NyNvu 58.4 1 0.2122 yn, 
MuNrw 
75 Rhenium 76 Osmium y MypNy 
On kein 0.207611 1 59.7179 0.201639 2 61.4867 ae 
Ciba 0.202781 2 61.1403 0.196794 2 63.0005 8M, fe 
6; KMy 0.179697 3 68.994 0.174431 3 71.077 el pea 
6: KM 0.178880 3 69.310 0.173611 3 71.413 Sone. 
BeliKNG § 0f7425.' 1 71.151 0.16910 1 73.318 ef 7 MABE 
BI KN 0.174054 6 71.232 0.168906 6 73.402 ne 
K0Oum 0.17308 1 71.633 0; 16798! 1+.733808 a 22 
BE KMyy 0.17783 1 69.719 0.17262 1 71.824 
Bs! KMy 0.17766 1 69.786 0.17245 1 71.895 
BiKNyy 0.17362 2 71.410 0.16842 2 73.615 
6, LyMy 1.25917 5 9.8463 1.21844 5 10.1754 la KLy 
Bs Ly}Mry 1.22031 5 10.1598 1.17955 7 10.5108 jor KL 
v2 LN 1.03233 5 12.0098 0.99805 5 12.4224 |@; KM 
v3 LaNu 1.02613 7 12.0824 0.99186 5 12.4998 |6: KMur 
an Orn 0.99334 5 12.4813 0.96033 8 12.910 |G KNy 
eal Ony 0.99249 5 12.4920 0.95938 8 12.923 |G! KNyx 
n LoMy 1.37342 5 9.0272 1.32785 7 9.3370 |KOnim 
BilnuMy 1.23858 2 10.0100 1.19727 7 10.3553 |6s!! KMiy 
ys Lay 1.09388 5 11.3341 1.05693 5 11.7303 |6! KMy 
1 Lary 1.06099 5 11.6854 1.02503. 5 12.0953 |6 KNiw.v 
walnOr 1.04398 5 11.8758 1.00788 5 12.3012 |6, My 
mlb Ol 1.03699 9 11.956 1.00107 5 12.3848 |6: L:Min 
1 LM, 1.63056 5 7.6036 1.58498 7 7.8222 lve LyVu 
on May 1.44396 5 8.5862 1.40234 5 8.8410 |ys LrVnyx 
oti; © 1.43290) 4 826525 1.39121 5 8:91147)\y4« LrOn 
Bs Lr My 1.25100 5 9.9105 1.21349 5 10.2169 |y, Zr0m 
Butler © 1.208101 5 10/26f7 1.17167. 5 10.5816 In Lo My 
Bo LryNy 1.20660 4 10.2752 1.16979 8 10.5985 |6: LyMiy 
BrlanOr 1.18610 5 10.4529 1.14933 8 10.7872 |ys Ln 
BetanOnyve Lava) 5 10/5818 1.1405 1 10.8711 ln LnNw 
Solider © 1.17218) 5 10/5770 1.13353 5 10.9376 |ys LO; 
By LyMy 1.16487 4 10.6433 1.12637 6 11.0071 lye LnOrv 
LyNy 1.0420 1 11.899 bills 
LM 1. O11Oum eed 2e 252 0.9772 3 12.687 Milo; Lmdiy 
yu L1Ny 1.0108 1 12.266 0.9765 3 12.696 la: LmMy 
yO; 0.9965 1 12.442 0.96318 7 12.8721 |@s Lux 
TaOny 0.9900 1 12.524 0.95603 5 12.9683 |6i5 LmMrv 
LyMy 1.3366 1 9.2761 1.2934 2 9.586 |) LaNy 
Batley: © 1.20270.0 1, “SESDID 1.2480 2 9.934 |; LO; 
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A* 
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keV 





A* p.e. keV 
75 Rhenium (Cont.) 
1.2305 1 10.0753 
1.0839 1 11.438 
1.0767 1 itssts 
1.0404 feta On 7 
1.0397 1- 117925 
1.5789 1 758525 
1.5178 1 8.1682 
1.2283 1 10.0933 
1.1815 1 10.4931 
5.931 5 2.090 
5.885 2, PZ 10g iT 
8.664 5 1.4310 
8.239 8 1.505 
6.504 1 1.9061 
8.629 4 1.4368 
6.729 1 1.8425 

77 Iridium 
0.195904 2 63.2867 
0.191047 2 64.8956 
0.169367 2 73.2027 
0.168542 2 73.5608 
051665 « i 75.529 
0.163956 7 75.619 
0.163019 5 76.053 
0.16759 2 73.980 
0.167373 9 74.075 
0.16352 2 75.821 
1.17958 3 10.5106 
1.14085 3 10.8674 
0.96545 3 12.8418 
0.95931 5S 12,9240 
0.92831 3 13.3555 
0.92744 3 13.3681 
1.28448 3 9.6522 
1.15781 3 10.7083 
L.O2i¢5ar 5 1221342 
0.99085 3 12.5126 
0.97409 3 12.7279 
0.96708 4 12.8201 
1.54094 3 8.0458 
1.36250 5S 9.0995 
1.35128" 3 9. 17SL 
127796823 1005250 
1.13707 3 10.9036 
1.03582." 3. 10.9203 
1.11489 3 11. 


1205 


76 Osmium (Cont.) 


1 


PRR RRR 


on 


fom fom 


(oo, We, on le, ta 


He rR DOO DO 


RBPrRererPoooorrocoorrocCcCOoOCUcomKUCOoOomcUcUCCOCCcCOCOCLCD 


.18977 7 10.4205 
.03973 5 11.9243 
-0050 TA aS 
.0047 2 12.340 
5347 2 8.079 
4735 2 8.414 
.20086 7 10.3244 
-14537. 7 10.8245 
79 Zz (2509 
81 2. 24a 
SAS 4 2.502 
.89 2 ios 
724 SY ARLES 
682 4 2.182 
359 5S 1.4831 
267 1 1.9783 
310 4 1.4919 
490 de LS 102 
9 1 0.2388 
7 2 0.2266 
78 Platinum 

-190381 4 65.122 
.185511 4 66.832 
-164501 3 75.368 
-163675 3 75.748 
15939 1 TSS 
.15920 1 77.878 
-15826 1 78.341 
.16271 2 76.199 
162551 3 (6nd 
.15881 2 78.069 
-14223, 5 10.8543 
10394 5 11.2308 
93427. 5S 13.2704 
2781+ 5 43,3613 
.89747 4 13,8145 
89659 4 13.8281 
2429 2, »9°9%5 
11990 2 11.0707 
9877 & 12-552 
.95797 3 12.9420 
9411 1 13,403 
9342 2) 13.274 
4995 2 8.268 
.32432 2 9.3618 
.31304 3 9.4423 
-14355 5 10.8418 
-10200 3 11.2505 
.08168 3 11.4619 
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Desig- Desig- 
nation A* p.e. keV A* p.e. keV nation IN pe. keV aS p-e. keV 
77 Iridium (Cont.) 78 Platinum (Cont.) 79 Gold (Cont.) 80 Mercury (Cont.) 
Bs LymOwy 1.10585 3 11.2114 1.0724 2 11.561 |ye Nn 0.90434 3 13.7095 0.87544 7 14.162 
IyMy 1.2102 2 710.245 1.16962 9 10.6001 |ys LiNiy 0.89783 5 13.8090 0.86915 7 14.265 
Bio LyM yy 1.09702 4 11.3016 1.06183 7 11.6762 |y’s LyOn 0.86816 4 14.2809 0.84013 7 14.757 
By LyMy 1.08975 5 11.3770 1.05446 5 11.7577 |ys LyOny 0.86703 4 14.2996 0.83894 7 14.778 
IyNy 0.9766 2 12.695 0.9455 2 13.113) In DyMy 1.20273 3 10.3083 1.1640 ft 10F6512 
DyNyv 0.9459 2 13.108 6B InMyy 1.08353 3 11.4423 1.04868 5 11.8226 
yu LyNy 0.9446 2 13-126 0.9143 2 13.560 |ys Dn Ny 0.95559 3 12.9743 0.92453 7 13.410 
L1O~wy 0.9243 3 13.413 yn LuNry 0.92650 3 13.3817 0.89646 5 13.8301 
{0 0.8995 2 13.784 |ys LyOrx 0.90989 5 13.6260 0.87995 7 14.090 
LOW 0.8943 1 13.864 |ye Ln Ory 0.90297 3 13.7304 0.87319 7 14.199 
L,Oy 0.8934 1 13.878 | ImMy 1.45964 9 8.4939 1.4216 1 8.7210 
DIyMyy 1.2502 3. 9.917 Ae2KS 1 10.225 jae LmMiy 1.28772 3 9.6280 1.252644 7 9.8976 
Bur In My 1.2069 2 10.273 1.1667 1 10.6265 la: ImMy 127040) ©3: 39571355 1.24120 5 9.9888 
InMy 1.1489 2 10.791 1.1129 2 11.140 |Bs Loy 1.11092 3 11.1602 1.07975 7 11.4824 
InN 1.0120 2 12.201 0.9792 2 12.661 [61s LmNrv 1.07188 5 11.5667 1.04151 7 11.9040 
InNur 1.0054 3 125332 0.97173 4 12.7588 |G. LmyNy 1.07022 3 11.5847 1.03975 7 11.9241 
v In Nyx 0.97161 6 12.7603 0.93931 5 13.1992 |67 LyO; 1.04974 8 11.8106 1.01937. 7 12.1625 
LyOm 0.96979 5 12.7843 Bs LmOwy 1.04044 3 11.9163 1.00987 7 12.2769 
t Ln My 1.4930 3 8.304 1.4530 2 8.533 |LyMy 113525" 5° 10:9210 1.0999 2, A272 
s ImMin 1.4318 2 8.659 1.3895 2 8.923 |Bi0 Lb~Mry 1.02789 7 12.0617 0.9962 2 12.446 
ImnNu 1.16545 5 10.6380 1.1310 2 10.962 |B, LjMy 1.02063 7 12.1474 0.9871 2 12.560 
ImnNur 1.1560 3 108725 1.1226 2 11.044 |Ly,Ny 0.9131 il Gish Syics 0.8827 2 14.045 
u IytNyryn 1.11145 4 11.1549 1.07896 5 11.4908 |LyNiv 0.88563 7 13.999 
LynOr m1 140923" 6 1971772 1.0761 3 11.521 Jyu LiNy 0.88433 7 14.020 0.85657 7 14.474 
My Nur 4.6317 eS Gf 4.460 9 2.780 |LyO; 0.87074 5 14.2385 0.8452 2 14.670 
MuNryw 4.780 4 2.594 4.601 4 2.695 |LyOwyv 0.86400 5 14.3497 0.8350 2 14.847 
My N1 6.669 OP S59 6.455 9 1.921 |ZpMyy 1.1708 1 10.5892 1.1387 5 10.888 
Min Ni 5.540 Sy PPK) SrOO 5 2.314 |B InyMyr 1.12798 5 10.9915 1.0916 5 11.358 
y Mz 1Ny 5.500 4 2.254 5.319 4 2.331 |InMy 1.0756 Zeteo2o 
MnO; 4.876 9 2.543 |LnNm 0.9402 Qe IGet So 0.90894 7 13.640 
MmO0w v 4.869 9 2.546 4.694 8 2.641 |v InNvx 0.90837 5 13.6487 0.87885 7 14.107 
& MyNn 8.065 Shwe 7.790 5 1.592 |ZyOn 0.90746 7 13.662 0.8784 1 14.114 
MyNin 7.645 8 1627 Heath 8 1.682 |LyOm 0.90638 7 13.679 0.8758 1 14.156 
B MyNv1 6.038 1 = 2.0535 5.828 1 2.1273 |t LmMn 1.41366 7 8.7702 1.3746 2 9.019 
& MyNin 8.021 4 1.5458 7.738 4 1.6022 |s lmMin 1.35131 7 9.1749 1.3112 2 9.455 
a2 My Nyx 6.275 35) 129758 6.058 3 2.047 |ZmNn 1.09968 7 11.2743 1.0649 2 11.642 
on MyNyn 6.262 1 1.9799 6.047 1 2.0505 |ZmNn1 1.09026 7 11.3717 1.0585 1 tats 
MyOm 5.987 9 2.071 \u IyNvivi 1.04752 5 11.8357 
Nyy Nyx 50.2 1 0.2470 48.1 2 0.258 |u’ LoWyx 1.01769 7 12.1826 
NyNyivn (52.8 1 0.2348 50.9 1 0.2436 ju Lm Nyir 1.01674 7 12.1940 
LynOn,.m 1.0450 2 1t865 
79 Gold 80 Mercury DO 1.01558 7 12.2079 
ag KI 0.185075 2 66.9895 0.179958 3 68.895 |ZmOnr1 1.01404 7 12.2264 
oy KL 0.180195 2 68.8037 0.175068 3 70.819 |ZmPrau 1.03876 7 11.9355 
B; KMy 0.159810 2 77.580 0.155321 3 79.822 |MyMin 4.300 9 2.883 
Bi KMin 0.158982 3 77.984 0.154487 3 80.253 |MnNiv 4.432 4 2.797 
Bl KN 0.15483 2 80.08 0.15040 2 82.43 |My 6.259 9 1.981 6.09 2 2.036 
Bo! K Nyy 0.154618 9 80.185 0.15020 2 82.54 |MmMiwv 5.186 De OoL 
KOy,m 0.153694 7 80.667 0.14931 2 83.04 |y MinNy 5.145 4 2.410 4.9847 2) 82-4815 
KIy 0.18672 4 66.40 M01 4.703 9 2.636 
Bs" KMyy 0.158062 7 78.438 Myn0wv 4.522 6 2.742 
Bs! KMy 0.157880 5 78.529 6 MyyNu (e523 5 1.648 
Bs KMyw 0.15353 2 80.75 |MyNin 7.101 8 1.746 6.87 2 ONT 3805 
Bs KNwy 0.154224 5 80.391 0.14978 2 82.78 |8 MyNv1 5.624 1 2.2046 5.43181 9 2.2825 
Bs LyMi 1.10651 3 11.2047 1.07222 7 11.5630 |% MyNin 7.466 4 1.6605 
Bs L}Min 1.06785 9 11.6103 1.03358 7 11.9953 Jo. MyNv1 5.854 Sie tts 
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Desig- Desig- 
nation Ie p-e. keV A* p.e. keV nation Is p.e. keV A* p.e. keV 
81 Thallium (Cont.) 82 Lead (Cont.) 
79 Gold (Cont.) 80 Mercury (Conl.) [pov 0.87996 5 14.0893 0.85192 7 14.553 
LyNvy 0.8382 2 14.791 
a MyNyx 5.840 12.1229, 5.6476 99 = 2.1953 ly Tey; «0.85048 «5S «14.5777 0.82327 7 «(15.060 
MyOm 5.767 9 2.150 LyOn 0.8490 1 14.604 
NyyNv1 46.8 2 0.265 — 45.2% 8 “O278 AiO 0.8200 1 15.120 
NyNyivn 49.4 1) “O;2510° 47,93 3 0.29 Vpn 1.34154 5 9.2417 1.30767 7 9.4811 
sLmMim 1.27807 5 9.7007 1.24385 7 9.9675 
81 Thallium 82 Lead LuWn 1.01040 7 12.2705 
on 1.0286 1 12.053 1.0005 1 12.392 
Bakke 0.175036 2 70.8319 0.170294 2 72.8042 |u LmNvivn 0.9888 1 12.538 0.96133 7 12.8968 
len 0.170136 .2 72.8715 0.165376 2 74.9694 |LmOn 0.98738 5 12.5566 0.9586 1 12.934 
Bs KMy 0.150980 6 82.118 0.146810 4 84.450 |LmOm 0.98538 5 12.5820 0.9578 1 12.945 
6KMy, — 0.150142 5 82.576 0:145970 6 84.936 |ZmPuim 0.97926 5 12.6607 0.95118 7 13.0344 
BI KNy 0.14614 1 84.836 0.14212 2 87.23 |MaNn 4.013 9 3.089 3.872 9 3.202 
Bi KN 0.14595 1 84.946 0.14191 1 87.364 |My; 4.655 8 2.664 
KOnan 0.14509 1 85.451 0.141012 8 87.922 |MuNry 4.116 4 3.013 $968. 5 4.124 
KP 0.1408 “1 88.06 |MimN1 5.884 8 2.107 5.704 8 2.174 
BsKMiyy 0.14917. 1 83.114 MEaiN we 4.865 5 2.548 4.715 3 2.630 
Boll KMyy Qs14502. 2 85.46 «ly Afmiy 9 ~4.893, ( © 2574 4.674 1 2.6527 
Bs! KMy 0.14495 3 85.53 |My0Ox 4.244 9 2.921 
6,KNiy 0.14553 2 85.19 0.14155 3 87.59 |MnOryvy 4.216 6 2.941 4.069 6 3.047 
6, LiMn 1.03918- 3 11,9306 1.0075 1 12.306 \fsBwNn 7.03% 5 1.763 6.802 5 1.823 
Bi LiMn 1.00062 3 12.3904 0.96911. 7 (12.7933 |MyyNin 6.384 7 1.942 
vs laNa 0.84773 5 14.6251 0.8210 2 15.101 |@MyyNvr 5.249 1 2.3621 5.076 1 2.4427 
vida « 0.84180. 4 14.7368 - 0.8147, 1 15.218, \IGcOn 5.196 9 2.386 5.004 9 2.477 
VytxOu . 0.81308, 5 15.2482 | 0.78706, 7 15.752 |, MeN . 6.974. 4 1.778 6.740 3 1.8395 
Wilder « Ovstisd, 545.2716 . 0°7858 , 1 15,90) vlesBfyNa 5.492, © 2 222656 «@ S.20ee a 2 ante 
PLATE 1.12769 3 10.9943 1.09241 7 11.3493 la MyNyn 5.460 1 2.2706 5.286 1 2.3455 
BiluMry 1.01513 4 12.2133 0.98291. 3 12.6137 \MyOm 5.168 9 2.399 
vs LaNy 0.89500 4 13.8526 0.86655 5 14.3075 |NwNyx 42.3 2 0.293 
pian « ObiS2n 3 14.2015 = 0:83073~ 3 14,7644 Welw « 40.5 2 0.267 45.0 1 0.2756 
ilOK 0.8513 2 14.564 0.82365 5 15.0527 |NyOw 115.3 2 0.1075 102.4 i ,1211 
yeLyOrw 0.8442 2 14.685 0.81683 5 15.1783 |NyOy 113.0 1 0.10968 100.2 2 0.1237 
InP; 0.81583 5 15.1969 |NyyOy ‘117.7 1 0.10530 104.3 1 0.1189 
i Lolt 1.38477 3 8.9532 1.34990 7 9.1845 : 
oy lmMry 1.21875 3 10.1728 1.18648 5 10.4495 nia tech 
atimal; | 1:20730 4 10,2685 » 147501. 2. 10.5515. lea Kin 0.165717 2 74.8148 0.16130 1 76.862 
Be Lan 1.04963 511.8118 . 1.0210, 1 12.143 lo Kim 0.160789 2 77.1079  0.15636* 1 79.290 
Bu LmNyy 1.01201 3 12.2510 0.98389 7 12.6011 \@KMn 0.142779 7 86.834 0.13892 2 89.25 
B:lmNy 1.01031 3 12.2715 0.98221 7 12.6226 |6,KMm 0.141948 3 87.343 0.13807t 2 89.80 
Bi lmOr 0.99017 5 12.5212 0.9620 1 12.888 |e) KNn 0.13817 1 89.733 0.13438 2 92.26 
Bs LimOwy 0.98058 3 12.6436 0.9526 1 13.015 |@.!KN 0.13797 1 89.864 0.13418t 2 92.40 
LiMy 1.0644 2 11.648 1.0328 2 12.010 \K@nan 0.13709 1 90.435 
Bi LiMyy 0.96389 7 12.8626 0.9339 2 13.275 |@KMryy 0.14111 1 87.860 
By LyMy 0.95675 7 12.9585 0.9268 1 13.377 |®&KNyy 0.13759 2 90.11 
LiNy 0.8549 1 14.503 0.82859 7 14.963 |8 lM 0.97690 4 12.6912 0.9475 3 13.086 
Tenis 0.83001 7 14.937 0.80364 7 15.427 |@;li:Mm 0.93855 3 13.2098 0.9091 3 13.638 
vu jNy _—0. 82879 -««55 :14,9593 0.80233. «-9-«:15.453 lv_ LyNn 0.79565 3 15,5824 . 0.772 1 16.07 
Likes 0.7884 . 1 15.725 lvsZaNm . 0078917, 5. 18,7102 
LiOs 0.8158 1 15.198 0.7897 1 15.699 |y,Li0n 0.76198 3 16.2709 
Lier 0.80861 5 15.3327 0.78257 7 15.843 ly ZyOnr 0.76087 3 16.2947 
Pea eo 1.0997 1 11,274 1.0644 2 11.648 lvsZiPumz 0.75690 3 16.3802 
Bibulan< 1.05600, "7° 11,7307 1.0223 . 1 12,127.. ly Leds 1.05856 3 11.7122 
InMy 1.00722 5 12.3093 0.9747 1 12.720 |6,LZuMry 0.951978 9 13.0235 0.9220 2 13.447 
lane 0.882 2 14,057 0.8585 3 14.442 |ys LuNy 0.83923 5 14.7732 
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Desig- Desig- 

nation A* pe. keV AS p.e. keV nation A pe. keV 

83 Bismuth (Cont.) 84 Pononium (Cont.) 85 Astatine 

v1 LuNry 0.81311 2 15.2477 0.78748 9 15.744 lag KLIy 0.15705' 2 78.95 
vs Ly Oy O.W9734 1 15/551 o KLy 0.15210 2 81.52 
ve Ly Ory 0.79043 3 15.6853 0.7645 2 16.218 |6;KMry 0.13517t 4 91.72 
l Lm; 1.31610 7 9.4204 1.2829 5 9.664 |8; KMin 0.13432t 4 92.30 
og LoMyy ~=—-:11.15536 -1-s«10.73091 1.12548 5 11.0158 6. KNy 0.13072 4 94.84 
oa ImMy 1.14386 2 10.8388 1.11386 4 11.1308 /@.! KN 0.13052 4 94,99 
Bs Lm Ny 0.99331 3 12.4816 09672 ETO RSI ON Cail iar, 0.88135t 9 14.067 
Bis LiNyy = 0.95702 S_—s«12..9549 0.9312 2 13.314 |6:LpMyy  0.89349t 9 13.876 
Bx Ea Nv 0.95518 4 12.9799 0.92937 5 13.3404 |v: LnWry 0.76289t 9 16.251 
Bz LO; 0.93505 5 13.2593 a2 lgMyy ~=—«1.09671t § 11.3048 
6s LmOwy 0.92556 3 13.3953 0.8996 2 13.782 |a:IZmMy  1.08500t 5 11.4268 
IyMy 1.0005 9 12.39 
Bio LliMyy 0.90495 4 13.7002 87 Francium 
By LyMy 0.89791 3 13.8077 
LyNy 0.8022 1 15.456 oy K Ly 0.14896 3 83.23 
LiNaw 0.7795 5 15.904 a Kia 0.14399t 3 86.10 
Yu LyNy Of77728 5 15-951 Bs KM, 0.12807 5 96.81 
LyNyivn 0: 76418 5 16.23 6: KM 0.12719t 5 97.47 
LOny 0.75791 5 16.358 6 KNy 0.12379 5 100.16 
InMy 1.0346 9 11.98 Bo! KN 0.12358t 5 100.33 
Biz InMin 0.98913 5 12.5344 Bs IyjMy 
InMy 0.94419 5 13.1310 63 L}Min 0.82789 9 14.976 
InoNu 0.8344 9 14.86 yo LN 
Lyin 0.8248 1 15.031 v3 LyNin 
o In Nyx 0.79721 9 15.552 y's L1On 
LyOm 0.79384 5 15.6178 va LyOnx 
t LmMy 12748 _ 1957252 vs LyPom 
sImMy 1.2105 1 10.2421 n LuMy 
TeegVar 0.98280 5 12.6151 BilyMy  0.83940t 9 14.770 
BraNon 0.97321 5 12.7394 ys InN 1 
uw ImNytyn 0.93505 5 13.2593 v1 Laity 0.71652t 9 17.303 
imOn 019323 5 2) 13.298 18 
LmOm 0.9302 2 13.328 ve Ln Or 
ImPuor 0.92413 4 13.4159 InPi 
M,Ny 3.892 9 3.185 1 LM, 
MiNm 3.740 9 3.315 oo IlyMyy 1.04230 5 11.8950 
MnNw 3.834 4 3.234 a LmMy 1.03049 5 12.0313 
My; op 537 8 2.239 Bs Im; 
MinNiv 4.571 5 Deit2 Bis ImNyv 
y MmNy 4.532 DR Dies Ba Lay 0.858 2 14.45 
M01 4,105 9 3.021 Br LnOr 
MmOwy 3.932 6 3.153 6s Lm Orv 
to MyyNo 6.585 5 1.883 InP 
MyNin 6.162 8 2.012 Bio LiMy 
BMyNyr 4.909 1 2.5255 By LyMy 
MyOn 4,823 Bees 7 LN; 
My Pym 4.59 y 2.70 IyNwv 
t: MyNor 6.521 4 1.901 yu LyNy 
a2MyNy1 —«5..130 2 2.4170 L,Owy 
a MyNyn 5.118 1 2.4226 Bu LoMiy 
MiPuim 13.30 6 0.932 InNm 
Ny1Ow 91.6 1 0.1354 LnNy, 
NynOv 93.2 1 0.1330 aor 
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INs p.e. keV 
86 Radon. 
0.15294t 3 81.07 
0.14798t 3 83.78 
0.13155' 5 94.24 
0.130691 5 94.87 
0.12719 5 97.47 
0.12698 5 97.64 
0.854361 9 14.512 
0.86605t 9 14.316 
0.73928t 9 16.770 
1.06899 5 11.5979 
1.05723 5 11.7270 
88 Radium 
0.14512t 2 85.43 
0.14014t 2 88.47 
0.12469t 3 99.43 
0.12382t 3 100.13 
0.12050' 3 102.89 
0.12029t 3 103.07 
0.84071 5 14.7472 
0.80273 5 15.4449 
0.68199 5 18.179 
0.67538 5 18.357 
0.65131 5 19.036 
0.64965 5 19.084 
0.64513 5 19.218 
0.90742 5 13.6630 
0.81375 5 15.2358 
OghHe Ty aly oe 
0.69463 5 17.849 
0.6801 1 18.230 
0.67328 5 18.414 
0.6724 1 18.439 
1.16719 5 10.6222 
1.01656 5 12.1962 
1.00473 5 12.3397 
0.87088 5 14.2362 
0.83722 5 14.8086: 
0.83537. 5 14.8414 
0.8162 1 15.190 
0.80627 5 15.3771 
0.8050 1 15.402 
0.77546 5 15.988 
0.76857. 5 16.131 
0.6874 1 18.036 
0.6666 1 18.600 
0.6654 1 18.633 
0.6468 1 19.167 
0.8438 1 14.692 
0.7043 1 17.604 
0.6932 1 17.884 
0.6780 1 18.286 
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Desig- 
nation 


Ae p.e. 





Ln0m 
InPrut 
Inn 
IywnNim 

uU ImNviyvn 
Dn Pom 


a KLyy 
Bs KM 
Bi KMyy 
Boll KN 
Bo! KN 
KOn,m 
Bs KM 
B. KNwy 
Bs LyMyy 
Bs LyMiy 
v2 ln Ny 
vs Ly)Nin 
1, On 
1 L)0m 
va Pom 
n LpMy 
6: Lo Mry 
5 In Ny 
v1 In Ni 
va Ly Oy 
ve Ln Ory 
InP; 
InP 

| Lm My 
og I Myy 
a, LmMy 
Be LN 
Bis Lm Nv 
B2 Lm Ny 
Br LyOx 
Bs Lm Orv 
ImPy 
ImPiy,yv 
Bio LyMry 
By IjMy 
IN; 
LyNy , 
yu LyNy 
DyNvivu 
Ly0; 
LyOwyv 
InMy 

611 In Mm 
IpMy 
InNm 
InNy 





87 Francium (Cont.) 


89 Actinium 


0.14141 
0.136417* 
0.12143t 
0.120557 
0.11732t 
0.117111 


0.77822t 


0.789037 


0.67351t 


0.99178t 
0.97993 


2 
8 
24 
2 
2 
Z 


87.67 

90. 884 
102.10 
102.85 
105.67 
105.86 


15.931 


152713 


18.408 


12.5008 
12.6520 


A* 


p.e. 


keV 











Desig- 
A* p.e. keV nation 
88 Radium (Cont.) 
0.6764 1 18.330 |v Ly Nyx 
0.6714 1 18.466 |LyOn 
0.8618 1 14.387 |LyOnx 
0.8512 1 14.566 |ZpPnoin 
0.8186 1 15.146 |¢t mM 
0.8038 1 15.425 |s lmMn 
Inn 
90 Thorium Imm 
4 LmNyivn 
0.137829 2 89.953 |ZnOn 
0.132813 2 93.350 |ZeOnr 
0.118268 3 104.831 | fm Pam 
0.117396 9 105.609 |ay,Ner 
0.11426 1 108.511 [M0 
0.114040 9 108.717 |My, 
0.11322 .1 109.500 |MpWpv 
0.116667 9 106.269 |17,,0,y 
0.11366 2 109.08 |MarN; 
0.79257 4 15.6429 |AfiNiw 
0.75479 3 16.4258 |y M wNy 
0.64221 4 19.305 |Min0; 
0.63559 4 19.507 |MrOry 
0.61251 4 20.242 |x MyNiy 
0.61098 4 20.292 |MwNi 
0.60705 8 20.424 |e Mwy 
0.85446 4 14,5099 lyon, 
0.765210 9 16,2022 |r, MyNu 
0.67491 4 18.370 |e MyNvyy 
0.65313 3 18.9825 a, MyNvm 
0.63898 5 19.403 ly Pay 
0.63258 4 19.599 |v p,, 
0.6316 1 19.629 |W Pry 
0.62991 9 19.682 |NaOry 
1.11508 4 11.1186 N xP; 
0.96788 2 12.8096 NmOv 
0.95600 3 12.9687 |W Nyy 
0.82790 8 14.975 |My Nya 
0.79539 5 15.5875 ly sOr, 
0.79354 3 15.6237 Ny1Ov 
0.77437 4 16.0105 |yOy 
0.76468 5 16.213 lOuPyy 
0.76338 5 16.241 \onyOnam 
0.76087 9 16.295 
0.7301 1 16.981 
0.7234 1 17.139 
0.64755 5 19.146 Ja, KLy 
0.6276 1 19,755 la KLyy 
0.62636 9 19.794 |8; KMiy 
0.6160 1 20.128 |6; KMypy 
0.6146 1 20.174 [6% KNy 
0.6083 1 20.383 |6.' KN 
0.8338 1 14.869 |KOgm 
0.79257 4 15.6429 |6, KMiyy 
0.7579 1 16.359 |p, KNywy 
0.6620 1 18.729 |6, LyMy 
0.6521 1 19.014 |6; LyMyy 


E-150 


89 Actinium (Cont.) 


91 Protactinium 


0.134343t 9 92.287 
0.129325t 3 95.868 
0,11523t 2 107.60 
0.114345? 8 108.427 
0.11129f 2 111.40 
0.11107 2 111.62 


0.7699 1 16,104 
0.73230 5 16.930 


90 Thorium (Cont.) 


0.64064 
0.6369 
0.6356 
0.6312 
1.08009 
1.0112 
0.8190 
0.8082 
0.77661 
0.7713 
0.7690 
0.7625 
2.934 
2.442 
3.537 
3.011 
618 
568 
718 
.679 

. 283 
131 
340 
Ott 
941 
-808 
245 
151 
1381 
760 


OW PPO WWE UW WW WP LY 


He Py. 
as 


a 
wre 
oo 


Awe rer ODORANT OON NPR UANWON WU UDY OO ON RR NRE NF OR Re EO 


19.353 
19.466 
19.506 
19.642 
11.4788 
12.261 
15.138 
15.341 
15.964 
16.074 
16.123 
16.260 
23 
.08 
505 
117 
735 
714 
335 
.370 
78 
959 
322 
524 
1458 
256 
364 
987 
.9961 
. 298 
313 
.1319 
.072 
120 
0.897 
0.3693 
0.3414 
0.2505 
0.2572 
0.2479 
0.1817 
0.068 


eRe RR WNHN DY WWNH DN WWWWH Pk PW OP 


92 Uranium 


0.130968 
0.125947 
0.112296 
0.111394 
0.10837 
0.10818 
0.10744 
0.11069 
0.10780 
0.747985 
0.71029 


Nor Re Re RS OPW Pe 


vo) 


2 


94.665 
98.439 
110.406 
111.300 
114,40 
114.60 
115,39 
112.01 
115.01 
16.5753 
17.4550 





X-Ray Wavelengths 


TABLE A (Continued) 





Desig- 
nation 


y2 LiNn 
ys LyNin 
y's L1On 
ys On,m 
ns 

n InMy 

8: In Myy 
vs InN; I 
yi In Nyy 
ys InO; 
vs Ln Ory 
InPrw 

} IpyMy 
a2 LyyMry 
a LyyMy 
Bs LyNy 
Bis Lox Niw 
B2 Lr Ny 
8; LmOr 
Bs Lo Orw,v 
DuPr 
ImPry 
Bio Iy;M Vv 
By LjMy 
LN 

yu IyNy 
L;Onwy 
Bu LyMin 
In Nin 

v InNyv1 
LynOnr 
InPont 

t lmMn 

Ss ImMyn 
ImNu 
ImNin 

@ LyyNyivu 
Im0n 
Imn0n1 
ImnPum 
MN 
Min 
MjOm1 
MyPin 
MyNy 
MyNw 
MnOw 
MyyN1 
MuNw 

y MinNy 
My 0; 
MmOwv 
& MyNn 
MyNin 

B MyNy1 





A* 


91 Protactinium (Cont.) 


0.6239 
0.6169 


0.5937 


0.8295 
0. 74232 
0.6550 
0.63358t 


0.6133 


1.0908 
0.94482T 
0.93284 
0.8079 


0.7737 
0.7546 
0.7452 


0.7088 
0.7018 


3.441 
2.910 
Da SIM 
4.450 
3.614 
Saul 
3.245 
3.038 
5.193 


3.827 


Re: 


On orn Pr PNY UN 


_ 











Desig- 
keV A p.e. keV nation A* p-e. keV A* p.e. keV 
92 Uranium (Cont.) 91 Protactinium (Cont.) 92 Uranium (Cont.) 
19.872 0.605237 9 20.4847 |MyOn 3.691 2 3.359 3.576 1 3.4666 
20.098 0.598574 9 20.7127 It MyNuyx 5.092 2 2.4350 4.946 2 E2507. 
0.576700 9 21.4984 Ja, MyNyyz 4.035 3 63.072 3.924 1 371595 
20.882 0.57499 9 21.562 Ja: MyNyy 4.022 1 3.0823 3.910 1 3817/08 
0.5706 1 21.729 |NyOpy 10.09 1 MAA229 
14,946 0.80509 2 15.3997 |Ny Py 8.81 Temi 
16.702 0.719984 8 17.2200 |My Pr 8.76 7 “ete42 
18.930 0.63557 2 19.5072 |NyPy 10.40 t ME15192 
19.568 0.614770 9 20.1671 |NyqOv 12.90 9 0.961 
0.60125 5 20.621 |NpNyr 31.8 1 0.390 
20.216 0.594845 9 20.8426 |NyNyivi 34.8 1 BhORS57, 
0.59203 5 20.942 |NyyOry 43.3 2 0.286 
11.366 1.06712 2 11.6183 |NyOy 42 2 02295 
13.1222 0.922558 9 13.4388 |Ny Pry 8.60 7 1.44 
13.2907 0.910639 9 13.6147 
15.347 0.78838 2 15.7260 93 Neptunium 94 Plutonium 
16.024 eee ea: oe Bs LyMy 0.72671 2 17.0607 0.70620 2 17.5560 
16.431 0.73602 6 16.845 |S IyMyn 0.68920t 9 17.989 0.66871 2 18.5405 
16.636 0.726305 9 17.0701 | LIyNy 0.5873 py AM 0.57068 2 21.7251 
0.72521 5 17.096 |% LyNur 0.5810 Se 0.564001 9 21.9824 
"4 L;0g 0. 5432 1 22.823 
17.492 pets : ee vs L10Onn1 0.5585 022220 0.5416 1 22.891 
17.667 0.681014 8 18.2054 |" In; 0.7809 2 15.876 0.7591 1 16.333 
0.59096 5 20.979 |6 Ly My 0.698478 9 17.7502 0.67772 2 18.2937 
0.58986 5 21.019 |% LyNz 0.616 1) 20312 0.5988 1 20.704 
0.5725 1 21.657 |" LyNyw 0.596498 9 20.7848 0.578882 9 21.4173 
0.74503 5 16.641 |% 0.5658 1 21.914 
0.6228 1 19.907 |% Ln Ow 0.57699 5 21.488 0.55973 2 22.1502 
0.6031 1 20.556 1 Ly 1.0428 6 11.890 1.0226 iL ea WE 
0.59728 5 20.758 |% ImMy 0.901045 9 13.7597 0.88028 2 14.0842 
0.5930 2 20.906 |% IyMy 0.889128 9 13.9441 0.86830 2 14.2786 
1.0347 1 11.982 |Bs Im; 0.769 feel Ons 0.75148 2 16.4983 
0.78017 9 15.892 |P2 LyNv 0.736230 9 16.8400 P nee : Hae 
87 LyO;x : . 
en : ane Bs ILmOwy 0.70814 2 17.5081 0.69068 2 17.9506 
0.7309 1 16.962 |Fo LIyMy 0.6416 1 19.323 
0.72426 5 17.118 |“ ImNvivu 0.7031 1 57/5035 
2.92 2 4.25 95 Americium 
2.753 8 4.50 
2.304 7 5.38 |B, LyMy 0.68639 2 18.0627 
2.253 6 5.50 {63 LyMin 0.64891 2 19.1059 
3.603 3.329 4 3.724 |yo LyNir 0.5544 By 22-361 
4.260 2.817 2 4.401 |6; InMy 0.657655 9 18.8520 
4.906 2.443 4 5.075 |y LyNiw 0.561886 9 22.0652 
2.786 4.330 2 2.863 |yve LnOw 0.54311 2 22.8282 
3.430 3.521 2 3.521 | LmMy 1.0012 6 12.384 
3.4657 3.479 1 3.563 lao imMyy 0.860266 9 14.4119 
3.82 Bit 7 3.980 Joy LmyMy 0.848187 9 14.6172 
4.081 2.948 2 4.205 |85 Lm 0.73418 2 16.8870 
2.3876 5.050 2 2.4548 Gis [mM 0.70341 2 17.6258 
4.625 5 2.681 |B. LmNv 0.701390 9 17.6765 
3.2397 3.716 1 3.3367 |@; lLmOwy 0.67383 2 18.3996 











E-151 


Wavelength 


TABLE B. Wavelengths in numerical order of the emission lines and absorption edges. 








A* 


111394 


. 112296 
.11307 


11322 
11366 
114040 


.11426 


114345 
11523 
116667 
11711 
11732 
117396 


. 118268 
. 12029 


12050 
12055 
12143 


12358 
12379 
12382 
.12469 
125947 
12698 
UY Ee) 
.12719 
. 12807 
129325 


13052 


. 13069 
13072 
130968 
13155 


132813 


. 13418 
. 13432 
. 134343 


13438 
13517 
136417 
13694 
13709 
13759 


. 137829 
13797 


13807 
13817 


13892 
14014 


2 
o 


NONE HEF NHK KR DWENHNUORPNH NH UP HP MHP WANN NWWWNUNNHNHWBWWONNKD ON OF ONKFP RFP PUN NHK RPP N RE BE 


. Element 


92 U 

92U 

92 U 

92U 

92 U 

92U 

91 Pa 
91 Pa 
92 U 

92 U 

90 Th 
90 Th 
90 Th 
90 Th 
90 Th 
91 Pa 
91 Pa 
90 Th 
89 Ac 
89 Ac 
90 Th 
90 Th 
88 Ra 
88 Ra 
89 Ac 
89 Ac 
87 Fr 
87 Fr 
88 Ra 
88 Ra 
92 U 

86 Rn 
86 Rn 
87 Fr 
87 Fr 
91 Pa 
85 At 
86 Rn 
85 At 
92 U 

86 Rn 
90 Th 
84 Po 
85 At 
91 Pa 
84 Po 
85 At 
89 Ac 
83 Bi 
83 Bi 
83 Bi 
90 Th 
83 Bi 
84 Po 
83 Bi 
84 Po 
88 Ra 





Designation 


Abs. Edge 
KOy,m1 
KNy,v 
KN 
KN 
KMyy,yv 
KN 
KNuy 
KMin 
Abs. Edge 
KOy,m1 
KNy,v 
Kun 
KNuy 
KM 
KMy 
KMy,v 
KNin 
KNu 
KMin 
KMy 
KN 
KM 
KM 
KNin 
KNy 
KMin 
KM 
Kliy 
KNu1 
KNy 
KM 
KM 
Klin 
KN 
KM 
KNn 
Kly 
Klynx 
KNin 
KM 
KNu 
KM 
Klyn 
Abs. Edge 
KO, 101 
KNw,yv 
Kly 
KN 
KM 
KN 
Klin 





keV 


115.62 
115.39 
115.01 
114.60 
114.40 
112.01 
111.62 
111.40 
111.300 
110.406 
109.646 
109. 500 
109.08 
108.717 
108.511 
108.427 
107.60 
106.269 


. 105.86 


105.67 
105.609 
104.831 
103.07 
102.89 
102.85 
102.10 
100.33 
100.16 
100.13 
99.43 
98.439 
97.64 
97.47 
97.47 
96.81 
95.868 
94.99 
94.87 
94.84 
94.665 
94.24 
93.350 
92.40 
92.30 
92.287 
92.26 
91.72 
90.884 
90.534 
90.435 
90.11 
89.953 
89.864 
89.80 
89.733 
89.25 
88.47 


Wavelength 





A*® 


. 1408 
. 140880 
141012 


14111 


14141 
.14155 
14191 
. 141948 


14212 


142779 
. 14399 


14495 
14495 


. 14509 


14512 
14512 
14553 
14595 


145970 


14614 


. 146810 


14798 
14896 
14917 
14918 
14931 
14978 
150142 


-15020 
. 15040 
. 150980 


15210 
15294 


15353 

153593 
153694 
154224 
154487 
. 154618 
. 15483 

155321 


15636 
15705 


. 157880 
. 158062 
15818 
15826 
- 15881 
158982 
. 15920 


15939 


. 159810 
. 160789 


16130 
16255 
16271 
16292 


p.e. Element 


1 
5 
8 
1 
2 
3 
1 
3 
2 
7 
3 
1 
3 
1 
2 
2 
2 
1 
6 
1 
+t 
3 
3 
1 
1 
2 
2 
3 
2 
2 
6 
2 
3 
2 
5 
7 
5 
3 
9 
2 
3 
1 
2 
S 
ii 
1 
1 
2 
3 
1 
1 
2 
2 
1 
3 
2 
1 





82 Pb 
82 Pb 
82 Pb 
83 Bi 
89 Ac 
82 Pb 
82 Pb 
83 Bi 
82 Pb 
83 Bi 
87 Fr 
Si Ty 
82 Pb 
81 Tl 
82 Pb 
88 Ra 
81 Tl 
81 Tl 
82 Pb 
81 Tl 
82 Pb 
86 Rn 
87 Fr 
81 Tl 
80 Hg 
80 Hg 
80 Hg 
81 Tl 
80 Hg 
80 Hg 
81 Tl 
85 At 
86 Rn 
80 Hg 
79 Au 
79 Au 
79 Au 
80 Hg 
79 Au 
79 Au 
80 Hg 
84 Po 
85 At 
79 Au 
79 Au 
78 Pt 
78 Pt 
78 Pt 
79 Au 
78 Pt 
78 Pt 
79 Au 
83 Bi 
84 Po 
78 Pt 
78 Pt 
Vk 


Designation 


Ge 

Abs. Edge 
KOn,m 
KMy,yv 
Kly 
KNw,v 
KNin 
KMin 
KNy 
KM 
Klin 
Abs. Edge 
KMy 
KOuy,m 
KMy 
KLyx 
KNyw,y 
Kin 
KM 
KNy 
KMy 
KIyy 
Kly 
KMy,v 
Abs. Edge 
KOy,m 
KNywyv 
Ki 
KNy 
KMy 

K Ly 
Kly 
KMyy,v 
Abs. Edge 
KOy,11 
KNy.v 
KMin 
KMin 
KMyy 
Klin 
KLly 
KMy 
KMyy 
Abs. Edge 
KOp, 1 
KNw,yv 
KMin 
Kin 
KNn 
KMy 
KIyn 
Kly 
KMy 
KMiy 
Abs. Edge 


keV 


88.06 
88.005 
87.922 
87.860 
87.67 
87.59 
87.364 
87.343 
87.23 
86.834 
86.10 
85.533 
85.53 
85.451 
85.43 
85.43 
85.19 
84.946 
84.936 
84.836 
84.450 
83.78 
83.23 
83.114 
83.109 
83.04 
82.78 
82.576 
82.54 
82.43 
82.118 
81.52 
81.07 
80.75 
80.720 
80.667 
80.391 
80.253 
80.185 
80.08 
79.822 
79.290 
78.95 
78.529 
78.438 
78.381 
78.341 
78.069 
77.984 
77.878 
77.785 
77.580 
77.1079 
76.862 
76.27 
76.199 
76.101 


X-Ray Wavelengths 
TABLE B (Continued) 























Wavelength Wavelength 

A* p.e. Element Designation keV A* p.e. Element Designation keV 
0.163019 Sradie Ir KOqz, 11 76.053 0.190381 4 78 Pt Kay KIy 65.122 
0.16352 2. Wire KB, KMNjy,v 75.821 0.1908 2 i2 BEN Kp; KNy,11 64.98 
0.163675 3 78Pt KR KMin 75.748 0.190890 2 (30an Ks; KMy 64.9488 
0.163956 7 itae™ aK et KNnr 75.619 0.191047 2 77Ir Ka KLyy 64.8956 
0.16415 1 fiir” Kee KNy 75.529 0.19585 Sead Cuan EK Abs. Edge 63.31 
0.164501 3 78 Pt KBs KMyy 75.368 0.19589 2 seo KOnz1, 111 63.293 
0.165376 2 82Pb Kai Klin 74.9694 0.195904 2 77Ir Kae KLy 63.2867 
0.165717 2 83 Bi Kay KLiy 74.8148 0.19607 3. #2 BEA- Kp; KM 63.234 
0.167373 9 Witlr- Kp KMy 74.075 0.196794 2 760s Kay Klin 63.0005 
0.16759 2) Thi Kp KMyy 73.980 0.19686 4 72HE KBs KMy 62.98 
0.16787 IER TO'OSH K Abs. Edge 73.856 0.1969 2 7ilu Kp, KNy,m 62.97 
0.16798 1 760s KOy m1 73.808 0.20084 2 (Alsi KG KMy,v 61.732 
0.16842 2 760s KB, KNyw,yv 73.615 0.201639 2 760s Kaz Kly 61.4867 
0.168542 2° this! Kp KMiyn 73.5608 0.20224 Sand: Vibe 1G Abs. Edge 61.30 
0.168906 6 760s KB! KNin 73.402 0.20226 2 WORD KOn, 11 61.298 
0.16910 1 760s KB,% KNiy 73.318 0.20231 3 7iLu Kf; KMin 61.283 
0.169367 2) fi Tee ECB: KMyy 73.2027 0.202781 Zz fo Rew Koj KIy1 61.1403 
0.170136 2 SIR Kos Klin 72.8715 0.20309 4 71Lu KBs; KM 61.05 
0.170294 2 82Pb Kae Kly 72.8042 0.2033 2 70Yb Kp, KNu,m1 60.89 
0.17245 1 760s KBs! KMy 71.895 0.20739 2 70Yb KBs KMyw,v 59.782 
0.17262 1 760s KB, KMyy 71.824 0.207611 1 75Re Kaz KLy 59.7179 
0.17302 17S Rem Ke Abs. Edge 71.658 0. 20880 3) LODZ Ke Abs. Edge 59.38 
0.17308 th FYING KOp, 11 71.633 0.20884 8) 70ND KB} KMiur 59.37 
0.173611 3 760s KB KMin 71.413 0.20891 2 69Tm KOj1,11 59.346 
0.17362 2 75Re KB, KNyw.v 71.410 0.2090100 Std. 74W Ka Klin 59.31824 
0.174054 6 75 Re KB! KNin 71.232 0.2096 1 70Yb_ KBs; KM 59.14 
0.17425 1 /owke™ Kp. KNu 71.151 0.2098 2 69Tm Kf KN, 111 59.09 
0.174431 3 760s KBs KM 71.077 0.213828 2 74W Kae K Ly 57.9817 
0.175036 2 ‘SII Kaz KLy 70.8319 0.21404 2 69Tm Ks; KMyy,v 57.923 
0.175068 3 80Hg Kar KIy1 70.819 0.215497 4 73Ta Ka KLyy1 57.532 
0.17766 1 7o'Re> “K6s" KMy 69.786 0.21556 2 69Tm Kp, KMy1 Cy fe si l7/ 
0.17783 i joRe® Kee KMyy 69.719 0.21567 1 68Ero K Abs, Edge 57.487 
0.17837 1 74W K Abs. Edge 69.508 0.21581 3 68 Er KOn,u1 57.450 
0.178444 5 74W KOq, 11 69.479 0.21592 4 74W KI; 57.42 
0.178880 3 75Re Kp: KMin 69.310 0.21636 2 69Tm KB; KMu 57.304 
0.17892 2 74W KBs KNyy,v 69.294 0.2167 2 68Er Kf KNuiu 57.21 
0.179421 7 74W Kel KNin 69.101 0.220305 8 73Ta Kae KLy 56.277 
0.17960 1 74W_ Kp¥t KNy 69.031 0.22124 3 68Er KBs KMy,v 56.040 
0.179697 3 75Re KBs KMuy 68.994 0.222227 3) (2h Kar KLy1 55.7902 
0.179958 3 80Hg Kaz KLy 68.895 0.22266 2 68Er Kp KMin 55.681 
0.180195 2 79Au Kay Kly 68.8037 0.22291 1 67Ho K Abs. Edge 55.619 
0.183092 7 74W KBs! KMy 67.715 0.22305 3 67 Ho KOxz, 111 55.584 
0.183264 Swi Kips KMyy 67.652 0.22341 2 68Er KBs KM 55.494 
0.18394 dy i/Sebaee Ke Abs. Edge 67.403 0.2241 2 67Ho Kf KNy,11 55.32 
0.184031 th (hy ete KO, 67.370 0.227024 3 72HE Kar Kly 54.6114 
0.184374 2 744W KA KM 67.2443 0.22855 3 67 Ho KBs KM 54.246 
0.18451 i (Slam Ki KNw,v 67.194 0.229298 2 7ilu Ka KIyn 54.0698 
0.185011 8 73Ta KB KN 67.013 0.23012 2 67Ho KB, KM 53.877 
0.185075 2 79 Au Kaz K1Ly 66.9895 0.23048 1 66Dy K Abs. Edge 53.793 
0.185181 2 74W KBs KMy 66.9514 0.23056 3 66 Dy KOn,m 53.774 
0.185188 9 73Ta KB! KNy 66.949 0.23083 2 67 Ho KBs KMy 53.711 
0.185511 4 78Pt Ka Klin 66.832 0.2317 2 66Dy Kf KNi1,n1 53.47 
0.18672 4 79 Au KL 66.40 0.234081 2 71Lu Kay KLy 52.9650 
0.188757 6 73Ta KBé KMy 65.683 0.23618 3 66Dy KBs KMwyv 52.494 
0.188920 Osean Kips KM 65.626 0.236655 2 70Yb Kar KIyn 52.3889 
0.18982 Sie 2 Ke Abs. Edge 65.31 0.23788 2 66Dy Kf KMiun 52.119 
0.190089 4 73Ta KB KMin 65.223 0.23841 1 65Tb K Abs. Edge 52.002 


E-153 


Wavelength 
Aft 


0.23858 
0.23862 
0.2397 
0.241424 
0. 244338 
0.24608 
0. 24681 
0.24683 
0.24687 
0.24816 
0.249095 
0.252365 
0.25275 
0.25460 
0.25534 
0.25553 
0.255645 
0.256923 
0.257110 
0.260756 
0.263577 
0. 264332 
0.26464 
0.26491 
0.265486 
0.2662 
0.269533 
0.27111 
0.27301 
0.27376 
0.274247 
0.27431 
0.2759 
0.278724 
0.28290 
0. 283423 
0.28363 
0.28453 
0.2861 
0.288353 
0.293038 
0.293299 
0.294027 
0.29518 
0.29679 
0.298446 
0.303118 
0.304261 
0.304975 
0.30648 
0.30668 
0.30737 
0.30816 
0.309040 
0.31342 
0.31357 
0.313698 


p.e. 


NNN EFNNYHNNEPNHNNYNMNWNHNHNHKEUNUPNHWNHEUNHNHNHWNHHENWUNUNUNNHNHOVWENNWHNHWWNHHENHNHNNHNwW 


Element 


65 Tb 
66 Dy 
65 Tb 
70 Yb 
69 Tm 
65 Tb 
64 Gd 
65 Tb 
64 Gd 
64 Gd 
69 Tm 
68 Er 

64 Gd 
64 Gd 
64 Gd 
63 Eu 
63 Eu 
63 Eu 
68 Er 

67 Ho 
63 Eu 
63 Eu 
62 Sm 
62 Sm 
67 Ho 
62 Sm 
66 Dy 
62 Sm 
62 Sm 
62 Sm 
66 Dy 
61 Pm 
61 Pm 
65 Tb 
61 Pm 
65 Tb 
61 Pm 
60 Nd 
60 Nd 
64 Gd 
64 Gd 
60 Nd 
60 Nd 
59 Pr 

59 Pr 

63 Eu 
63 Eu 
Soups 

59 Pr 

58 Ce 

58 Ce 

58 Ce 

58 Ce 

62 Sm 
58 Ce 

58 Ce 

62 Sm 


Designation 


KOn, 1 
KM - 
KNy,11 
KIy1 
KMin 
Abs. Edge 
KMy 
KO,11 
KNy1,11 
KLly 
KLyr 
KMww,v 
KM 
KMy 
Abs. Edge 
KOz,m1 
KNy,m 
Kly 
KIyn 
KMin 
KM 
Abs. Edge 
KOn, m1 
KLy 
KNy,m1 
KIyn1 
KMy,v 
KM 
Kly 

Abs. Edge 
KNy, 11 
Kly 
KM 
Abs. Edge 
KN 
Klin 
Kly 
KM 
KMy 
Abs. Edge 
KNy,101 
Ky 
KMin 
Abs. Edge 
KOy, 1 
KNw,yv 
KNy,m 
KIyy1 
KMy 
KMiy 
Kly 


X-Ray Wavelengths 
TABLE B (Continued) 


keV 


St; 
51. 
out 
ol. 
50. 
50. 
50. 
50. 
50. 
49. 


45. 


965 
957 
68 
3540 


7416 - 


382 
233 
229 
221 
959 


7726 
BLA TI 
.052 

697 

.555 
1919 
497 
256 
2218 
5467 
.0379 
9036 
849 
801 

6997 
a57 

9984 
731 

413 

. 289 


2078 


198 
93 

.4816 
826 

7441 
713 

574 
32 

9962 
. 3089 
2013 
. 1665 
002 
x13 
5422 
9019 
7482 


Wavelength 


Af 


0.315816 
0.316520 
0.31844 
0.31864 
0.31931 
0.320117 
0.320160 
0.324803 
0.32546 
0.32563 
0.327983 
0.328686 
0.33104 
0.33127 
0.331846 
0.33229 
0.33277 
0.336472 
0.33814 
0.33835 
0.340811 
0.341507 
0.344140 
0.34451 
0.34611 
0.348749 
0.354364 
0.355050 
0.357092 
0.3584 
0.36026 
0.361683 
0.36872 
0.36941 
0.370737 
0.37381 
0.37523 
0.375313 
0.383905 
0.384564 
0.385111 
0.389668 
0.38974 
0.38974 
0.391102 
0.399995 
0.400290 
0.400659 
0.404835 
0.40666 
0.40668 
0.40702 
0.407973 
0.41378 
0.41388 
0.41634 
0.417085 
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Element Designation 
58 Ce KB KMyy 

58 Ce KBs KM 

of La Ke Abs. Edge 
Sila KOn, nr 
57La Kp KNww,v 
57La Kz KNyim 
61Pm Ka Klyy 

61 Pm Kaz KlLy 
57La KB! KMy 
57La KB, KMyy 
S/imaa Kp KMyy1 

57 La KB: KMyr 
56Ba K Abs. Edge 
56 Ba KOn,u1 
60 Nd Kay Klyn 

56 Ba Kp KNyw 
56Ba Kf» KNy,11 
60 Nd Kae Kly 
56Ba_ KB;! KMy 
56Ba KB," KMy 
56Ba Kp, KM 

56 Ba KBs; KMyy 

59 Pr Kay KIyy 
55:Cs, .K Abs. Edge 
SSCs KBs KNyu1 
59 Pr Kaz K Ly 
S5iGs Kp, KM 
55Cs KBs KMy 

58 Ce Kay K Ly 
54Xe K Abs. Edge 
54Xe Kpz KNy11 
58 Ce Kae KLyy 

54 Xe Kp, KMyy 

54 Xe KBs KMy 

57 La Ka, KLly1 

53 I K Abs. Edge 
S31 KB: KM i111 
57 La Kae Kly 

$3 I KB, KMyr 
ee KB; KMy 

56 Ba Kay KLyy1 

56 Ba Kaz KLyy 

S23 Te KOy,n1 
o2cen Abs. Edge 
5S2Te KBr KNy,u 
52 Te Kp, KMyr 
55:Ca Keay Klin 

52 Te KBs KMy 
2a1Gs Kaz Kly 

51 Sb KOyr,111 
SLiSbe Abs. Edge 
S1Sb Kgl KNywyv 
SISb Kz KNy1, 111 
51Sb KBst KMy 
51Sb Kp" KMy 

54 Xe Kay, KLyy 
S1Sb KB, KMyn 


keV 


39.2573 
39.1701 
38.934 
38.909 
38.828 
38.7299 
38.7247 
38.1712 
38.094 
38.074 
37.8010 
37.7202 
37.452 
37.426 
37.3610 
mY fer (| 
S250 
36.8474 
36.666 
36. 643 
36.3782 
36.3040 
36.0263 
35.987 
35.822 
35.5502 
34.9869 
34.9194 
34.7197 
34.59 
34.415 
34.2789 
33.624 
33.562 
33.4418 
33.1665 
33.042 
33.0341 
32.2947 
32.2394 
32.1936 
31.8171 
31.8114 
31.8114 
31.7004 
30.9957 
30.9728 
30.9443 
30.6251 
30.4875 
30.4860 
30.4604 
30.3895 
29.9632 
29.9560 
29.779 
29.7256 


X-Ray Wavelengths 
TABLE B (Continued) 
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Wavelength Wavelength 

A* p.e. Element Designation keV A* p.e. Element Designation keV 
0.417737 4 SiSb KB; KMy 29.6792 0.546200 4 45Rh Kp; KMy 22.6989 
0.42087 2-5 Ros Ki 29.458 0.5544 2 95Am Ly LiNu 22.361 
0.42467 3 50Sn EOncen: 29.195 0.5572 1 94Pu Ly Abs. Edge 22.253 
0.42467 1 50/Sna xX Abs. Edge 29.1947 0.5585 5 93Np Lys LO, 111 22.20 
0.42495 3 50Sn Kp KNyy.v 29.175 0.5594075 6 47Ag Kay Rin 22.16292 
0.425915 8 SOSn Kfz KNinm 29. 1093 0.55973 2 94Pu Lys Ly Ov 22.1502 
0.43175 3 50Sn Kgl KMy 28.716 0.56051 1 44Ru K Abs. Edge 22.1193 
0.43184 3 50Sn KB! KMy 28.710 0.56089 9 44Ru Kp, ENwY 22.104 
OMS33105 5. 53) Kay KIayy 28.6120 0.56166 3 44Ru Kp, Kiar 22.074 
0.435236 5 SOSn KB, KM 28.4860 0.561886 9 95Am Ly Dee 22.0652 
0.435877 5 SOSn Kp; KMyy 28.4440 0.563798 4 47Ag Kaz Ri 21.9903 
Ows7800 7 Said Ke, Kili 28.3172 0.564001 9 94Pu Ls DNs 21.9824 
0.44371 1 49In K Abs. Edge 27.9420 0.5658 1 94Pu Lys nO: 21.914 
0.44374 3 49In KO 31 27.940 0.56785 9 44Ru Kel KMy 21.834 
0.44393 4 49In Kp KMww,v 27.928 0.5680 2 44Ru KB KMy 21.829 
0.44500 1 49In Kp, KNqin 27.8608 0.5695 1 502"ties <2; Abs. Edge 21.771 
0.45086 2 49In Kal KMy 27.499 0.5706 1 92TRA “Zh, LP 21.729 
0.45098 2 49In Kp KM 27.491 0.57068 2 94Pu Ly GiNa 21.1251 
OsIe 93 sate’ Ka Kiss 27.4723 0.572482 4 44Ru_ KB, KM 21.6568 
0.454545 4 49In KB KMyy 27.2759 0.5725 1 92U LiOws 21.657 
0.455181 4 49In Ké; * KMy 27.2377 0.573067 4 44Ru KBz KM 21.6346 
0.455784 3 52Te Kay Ib 27.2017 0.57499 Cy Opin dear LO 21.562 
0.46407 1 48Cd K Abs. Edge 26.7159 0.576700 9 920 Ly,’ fi-(Oxe 21.4984 
0.465328 7 48Cd Kp, KNy.m 26.6438 0.57699 5 93Np Lye Our 21.488 
0.470354 3 51Sb Ka Klux 26.3591 0.578882 9 94Pu Ly Taig 21.4173 
0.474827 3 S1Sb Kay baa 26.1108 0.5810 5 93Np Lys losis. 21.34 
0.475105 6 48Cd KB, KM 26.0955 0.585448 3 46Pd Kay Kiley 21 
0.475730 5 48Cd KBs KM 26.0612 0.5873 5 93Np Ly pane Fens 
0.48589 1 47Ag K Abs. Edge 25.5165 0.58906 1 “437fes kK Abs. Edge 21.0473 
0.4859 9 47Ag KB, KNywy 25.512 0.589821 3 46Pd Kay Kia: 21.0201 
0.487032 4 47Ag KR ENui.mn 25.4564 0.58986 BOP “Lay Teh 21.019 
0.490599 3 S50Sn Ka Klum 25.2713 0.59024 5 43Tc KB» ENaran 21.005 
0.49306 2 47 Ag KBs KMwy 25.145 0.59096 5 92U Nae 20.979 
0.495053 3 50Sn Kay gah ae 25.0440 0.5919 1 Div din Abs. Edge 20.945 
0.497069 4 47Ag KB, KMyy 24.9424 0.59203 5 92U tna 20.942 
0.497685 4 47Ag KB KMy 24.9115 0.5930 2) 100'U; Ee Prim 20.906 
0.5092 1 46Pd K Abs. Edge 24.348 0.5937 1 91Pa Ly EyOrimnt 20.882 
0.5093 2 46Pd KB, KNwy 24.346 0.594845 9 92U_ Lis InOw 20.8426 
0.510228 4 46Pd Kp, KNaan 24.2991 0.596498 9 93Np Ln aN 20.7848 
0.512113 3 49In Ka iis 24.2097 0.59728 5 92U InOm 20.758 
0.516544 3 49In Kay Rey 24.0020 0.598574 9 92U Lys iN 20.7127 
0.51670 9 46Pd KBs KMywwv 23.995 0.5988 1 94Pu Lys Ly 20.704 
0.520520 4 46Pd Kp; KMimn 23.8187 0.60125 SOD WIN Lys Oe 20.621 
0.521123 4 46Pd KB KMu 23.7911 0.60130 4 43Tc Kp KMur 20.619 
0.53395 lv. 45RR K Abs. Edge 23.2198 0.60188 4 43Tc KB; KMy 20.599 
0.53401 9 45Rh Kee KNyw.v 23.217 0.6031 1 92U Lv ine 20.556 
0.535010 3 48Cd Ka Kin 23.1736 0.605237 9 92U Ly Lin 20.4847 
0.53503 2 45Rh Kp» KNuim 23.1728 0.6059 1 °S0' Th. “Ty Abs. Edge 20.464 
0.53513 5 45Rh KB KN 23.168 0.60705 8 90Th Lys LyPum 20.424 
0.5365 1 94Pu Ly Abs. Edge 23.109 0.6083 1 90Th LOwy 20.383 
0.539422 3 48Cd Kay Kin 22.9841 0.61098 4 90Th Ly Ly0m 20.292 
0.54101 9 45Rh KBs! KMy 22.917 0.61251 4 90Th Ly L,0n 20.242 
0.54118 9 45Rh Kp KMyy 22.909 0.6133 1 91Pa Lys Ly Or 20.216 
0.5416 1 94Pu Ly L10m 22.891 0.613279 4 45Rh Kay Kim 20.2161 
0.54311 2 95Am Lye anne 22.8282 0.6146 1 90Th 1,0; 20.174 
0.5432 1 94Pu Ly Ox 22.823 0.614770 9 92U) Im Lu Nr 20.1671 
0.545605 4 45Rh KA; KM 22.7236 0.6160 1 90Th LNvivu 20.128 
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X-Ray Wavelengths 
TABLE B (Continued) 




















Wavelength Wavelength 

A* p.e. Element Designation keV IX p.e. Element Designation keV 
0.616 1493 Np Lys InN 2ORa2, 0.67383 2 95 Am LBs IynOw,v 18.3996 
0.6169 1 91 Pa Lys DyNin 20.098 0.67491 4 90Th Lys IyNy 18.370 
0.617630 4 45Rh Kaz Kly 20.0737 0.67502 3. 43Tc Kay Kly1 18.3671 
0.61978 1 42Mo K Abs. Edge 20.0039 0.67538 5 88Ra_ Lys LyNin 18.357 
0.62001 9 42Mo_ K&£,! KNy,v 19.996 0.6764 1 88Ra Ly Orn 18.330 
0.62099 2 42Mo KB. KNy.101 19.9652 0.67772 2 .94Pue EB; InMyw 18.2937 
0.62107 5 42Mo Kf,I! KNy 19.963 0.6780 1 88Ra LyOn 18.286 
0.6228 1 92U Ini 19.907 0.67932 3. 43Tc Kae Klyy 18.2508 
0.6239 1 91 Pa Lyne IyN xr 19.872 0.6801 1 88Ra Lys LyO; 18.230 
0.62636 9 90Th Lyn IyNy 19.794 0.681014 8 92U LBs IyMy 18.2054 
0.62692 5 42No KB! KMy 19.776 0.68199 5 88Ra Lye Lyi 18.179 
0.62708 5 42Mo KB," KMjyy 19.771 0.68639 2 95Am Lf, IyMy 18.0627 
0.6276 1 90Th IyN ry 19.755 0.6867 1 94Pu Ly Abs. Edge 18.054 
0.6299 1 “902868 eLy7 Abs. Edge 19.683 0.6874 1 88 Ra LyNz 18.036 
0.62991 9 90Th LyPiv 19.682 0.68760 5 92U LBio IyMyw 18.031 
0.6312 1 90 Th InPuut1 19.642 0.68883 1 A0iZre K Abs. Edge 17.9989 
0.6316 1 90Th TyyPy 19.629 0.68901 5 40 Zr KB, KNiwv 17.994 
0.632288 9 42 Mo Kf KMyy 19.6083 0.68920 9 93Np_ Lf; LyMy1 17.989 
0.63258 4 90Th Lye Ly1Ory ~ 19.599 0.68993 4 40 Zr KB. KNy,u1 17.970 
0.632872 2 42Mo KB; KM 19.5903 0.69068 2 94Pu Lf; LyOr.v 17.9506 
0.63358 9 91Pa In IyNiv 19.568 0.6932 1 88Ra InNy 17.884 
0.63557 2) 920i Lys InN 19.5072 0.69463 § 88Ra Im InNry 17.849 
0.63559 4 90Th Lys LNin 19.507 0.6959 ty 40 ‘Zr KB; KMyv 17.815 
0.6356 1 90Th Ly Orr 19.506 0.698478 9 93Np Lp InMiy 17.7502 
0.6369 1 90Th LyxOyy 19.466 0.7003 1 94Pu Lf, IynO; 17.705 
0.63898 5) 90Ehy Lys IO; 19.403 0.701390 9 95Am Lf. ImnNy 17.6765 
0.64064 9 90Th Lv IyNyx 19.353 0.70173 3 40Zr Kp KM 17.6678 
0.6416 1 94Pu LB, Iy;My 19.323 0.7018 1 91Pa Ly IyMy 17.667 
0.64221 4 90Th Lye IyNy 19.305 0.70228 4 40 Zr KB; KMy 17.654 
0.643083 4 44Ru Kay Klin 19. 2792 0. 7031 1 94 Pu Lu IynNyi1 vu 17 . 635 
0.6445 1 88Ra Ly Abs. Edge 19.236 0.70341 2 95Am LBs IynNry 17.6258 
0.64513 5 88 Ra Lyj3 LyPyim 19.218 0.7043 1 88Ra IyNinn 17.604 
0.6468 1 88Ra LO 19.167 0.70620 2 94Pu Lf, IyMy 17.5560 
0.647408 5 44Ru Kay KLiy 19,1504 0.70814 2 93Np_ LBs Ly Or,v 17.5081 
0.64755 5 90Th IN, 19.146 0.7088 2 91 Pa  LBro IyMyy 17.492 
0.6482 1 94Pu LB IyMyy 19.126 0.709300 1 42Mo Ka Klin 17.47934 
0.64891 2 95Am_ Lf; LyM yyy 19.1059 0.71029 2 92U LIB; IyMyy 17.4550 
0.64965 5 88Ra Lys Ly1On1 19.084 0.713590 6 42Mo Kae Kly 17.3743 
0.65131 5 88Ra Ly’ LO 19.036 0.71652 9 87 Fr Ly InNyy 17.303 
0.6521 1 90 Th Iy,Ny 19.014 0.71774 § 88Ra_ Lys LyNz 17.274 
0.65298 1 41Nb K Abs. Edge 18.9869 0.71851 2 94Pu Lf» IynNy 17.2553 
0.65313 3 90Th Ly LyNyy 18.9825 0.719984 8 92U LB, InMyy 17.2200 
0.65318 5 41 Nb KB, KNyy,v 18.981 0.7205 1 94Pu LBs IinNiw 17.208 
0.65416 4 41 Nb Kf KNy1m1 18.953 0.7223 1 92U Ly Abs. Edge 17.165 
0.6550 1 -SlRae rv. Lyx 18.930 0.72240 $91.92 InnPrv,v 17.162 
0.657655 9 95Am Lf, IyMyy 18.8520 0.7234 1 90Th Lf, IyMy 17.139 
0.6620 1 90 Th LyuNin 18.729 0.72426 5. 92,9, ImPu,ut 17.118 
0.6654 1 88Ra Lyn IyNy 18.633 0.72521 9200 IynPy 17.096 
0.66576 2 41 Nb Kp, KMin 18.6225 0.726305 9 92U LBs Lyn Or,v 17.0701 
0.66634 3 41 Nb Kf; KMy 18.6063 0.72671 2 93 Np LB, IyMy 17.0607 
0.6666 1 8&8&Ra LyNiwv 18.600 0.72766 So” SO K Abs. Edge 17.038 
0.66871 2 94Pu Lp; IyMin 18.5405 0.72776 > 69%. KB, KNywyv 17.036 
0.6707 1 88Ra Ly Abs. Edge 18.486 0.72864 4 39Y KB. KNy 111 17.0154 
0.6714 1 88Ra In Pirin 18.466 0.7301 1 90Th = Lio IyMyw 16.981 
0.6724 1 88Ra LyPy 18.439 0.7309 102 LyOrr 16.962 
0.67328 5 88Ra_ Lye LyOw 18.414 0.73230 5) Dike LBs IyMy1 16.930 
0.67351 9 89 Ac Ly LyNyw 18,408 0.7333 1 92U LyOyr 16.907 
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Wavelength 
A* 


. 736230 
. 738603 
. 73928 
. 74072 
74126 
. 74232 
. 74503 
. 7452 
74620 
747985 
. 75044 
75148 
7546 

. 754681 
. 75479 
- 756642 
75690 
7571 
.7579 
75791 
7591 

. 7607 

. 76087 
. 76087 
76198 
7625 

. 76289 
- 76338 
7641 
7645 
76468 
. 765210 
76857 
769 
7690 
7691 

. 76973 
7699 

. 76989 
77081 
wii413 
ahha 
0.7737 
0.77437 
0.77546 
0.7764 
0.77661 
0.77728 
0.77822 
0.77954 
0.78017 
0.7809 
0.78196 
0.78257 


X-Ray Wavelengths 
TABLE B (Continued) 











p.e. Element Designation keV 
2 95 Am LBs IynNy 16. 8870 
1-39 ¥ KBs KMyy 16.879 
6 92U LB; Ly10;1 16.845 
9 93Np Lf: LynNy 16.8400 
9 92U Lu LyNyz vir 16.7859 
9 86Rn Ly IyNyy 16.770 
2) Sous Kp, KMin 16.7378 
3) Oli KBs KMyy 16.7258 
5 ol Pa Tp, InMyy 16. 702 
5S 92U LBy7 InMyy 16.641 
2 91 Pa LBs Lymn Ory ,yv 16. 636 
1 41Nb Ka KIyy 16.6151 
9 92U IB, IM 16.5753 
1 41 Nb Kay KLy 16.5210 
2 94Pu LBs Lyn 16.4983 
2 91 Pa Lp, Ly11O;z 16.431 
9 92U LB. ImnNy 16.4283 
3 90'iTh. ZA; IyMyy 16.4258 
OF O27 LBis InN 16.3857 
3 83 Bi Lys LyPrrur 16.3802 
ESS Bi Ty Abs. Edge 16.376 
1 90Th IyMy 16.359 
5 83 Bi LyOqy vy 16.358 
1 94Pu Ln InMy 16.333 
1 908K. Bar Abs. Edge 16.299 
9 90 Th Ly1Pry,v 16.295 
3 83 Bi Ly L011 16.2947 
3 83 Bi Lyd’ L;0n 16.2709 
2 90 Th Lyn Py 16.260 
9 8 At Im InNiw 16.251 
5 90 Th LynPy 16.241 
5 83 Bi DNyiyvu 16.23 
2 84Po Lye Ly10rv 16.218 
300 Phe E85 LynO1w,v 16.213 
9 90Th Lp, IynMyy 16.2022 
5 88Ra Lf, IyMy 16.131 
1 93 Np LBs Inn 16.13 
1 90Th Ly11011 16.123 
1 92.0) Dyin 16.120 
Satis 8 He Abs. Edge 16.107 
1 9tPak £6, IyMy 16.104 
> 38sr Kp, KNyw,v 16.104 
So  GoLor KBe KMNiz,u1 16.0846 
1 90Th Lyy1O1 16.074 
1 84Po Ly DNy 16.07 
1 "91Pa “2B: LyyNy 16.024 
4 90Th LB, Ly101 16.0105 
5 88Ra Lio IyMyy 15.988 
1 38Sr KBs KMyv 15.969 
5 90 Th Lu IynNyi,vu 15.964 
Se soBite Lyn IyNy 15.951 
9 89 Ac LB; DLyMyy 15.931 
5 83 Bi IN 15.904 
9 92U Lyi 15.892 
2 93Np In IM 15.876 
SY GW IG, Abs. Edge 15.855 
7 82 Pb LyOrw,v 15.843 
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Wavelength 

A* p.e. Element Designation keV 
0.78292 2 88or Kp: KMiy 15.8357 
0.78345 3 38Sr KB; KMy 15.8249 
0.7858 1 82Pb Llyn LyOnr 15.777 
0.78593 1 40Zr Kay KLyy 15.7751 
0.78706 7 82Pb = Ly’ LO Ton oZ 
0.78748 9 8Po In InNiy 15.744 
0.78838 2 92aUi LBs IynN1 15.7260 
0.7884 1 82 Pb DyNyi vir 15.725 
0.7887 1 83sBi Zr Abs. Edge 15.719 
0.78903 9 89Ac Lp InMyy 15.713 
0.78917 5 83Bi Lys IyNin 15.7102 
0.7897 1 82 Pb LO; 15.699 
0.79015 1 40Zr Kap KLly 15.6909 
0.79043 3 83 Bi Lye Iy10 ty 15.6853 
0.79257 4 90Th Lf, IyMy 15.6429 
0.79257 4 90Th LB InMyy 15.6429 
0.79354 3 90 Dh* ZB; IinMy 15.6237 
0.79384 5 83 Bi In O01 15.6178 
0.79539 5 90Th LBs InnNiy 15.5875 
0.79565 3 83 Bi Ly IyNiz 15.5824 
0.79721 OM SSB ine Le, InNyr 15.552 
0.7973 1 83 Bi Lys LIy0; 15.551 
0.8022 1 83 Bi IyNy 15.456 
0.80233 9 82Pb Lyn IyNy 15.453 
0.80273 5 88Ra Lf; IyMyy 15.4449 
0.8028 1 88Ra Ly Abs. Edge 15.444 
0.80364 7 82 Pb IyNiw 15.427 
0.8038 1 88Ra LyPu,u1 15.425 
0.8050 1 88Ra LyPy 15.402 
0.80509 2 92U In InMy, 15.3997 
0.80627 5 88Ra Lf; Ly101v,v 15.3771 
0.8079 1 91 Pa £8; LyNz 15.347 
0.8081 1 Stet es Abs. Edge 15.343 
0.8082 1 90Th IynNVin 15.341 
0.80861 Sy i ib LyOw,v 15.3327 
0.81163 9 90 Th IyM, 15.276 
0.81184 5 SITIO Ly, LO 152746 
0.81308 5) ol Die Ly,! L011 15.2482 
0.81311 2 83Bi Im InyNiy 15.2477 
0.81375 5 88Ra Lf InMyy 15.2358 
0.8147 1 82Pb Lys IyNin 15.218 
0.81538 Se o2ee bee Ltr Abs. Edge 15.2053 
0.8154 2 37Rb Kp, KNy.v 15.205 
0.81554 SOR DS Ke Abs. Edge 15.2023 
0.8158 1 (Sieel LO; 15.198 
0.81583 5 82 Pb IyyPy 15.1969 
0.8162 1 88Ra Lf, Ly10; 15.190 
0.81645 3 37Rb Kp KNi,11 15.1854 
0.81683 5 82Pb Lys Ly1Ory 15.1783 
0.8186 1 88Ra Lu IynNy1vu 15.146 
0.8190 2 90Th IynNi1 15.138 
0.8200 1 82 Pb In Our 15.120 
0.8210 2 SDE DEEL ys IyNi 15.101 
0.8219 1 37°Rb) “KB; KMyw,v 15.085 
0.82327 (Oo te DEe LD InNvx 15.060 
0.82365 5 82Pb Lys LO; 15.0527 
0.8248 1 83 Bi InNin 15.031 


X-Ray Wavelengths 
TABLE B (Continued) 








Wavelength 
A* 


0.82789 
0.82790 
0.82859 
0.82868 
0.82879 
0.82884 
0.82921 
0.8295 
0.83001 
0.83305 
0.8338 
0.8344 
0.8350 
0.8353 
0.83537 
0.83722 
0.8382 
0.83894 
0.83923 
0.83940 
0.83973 
0.84013 
0.84071 
0.84130 
0.8434 
0.8438 
0.8442 
0.8452 
0.84773 
0.848187 
0.8490 
0.85048 
0.8512 
0.8513 
0.85192 
0.85436 
0.85446 
0.8549 
0.85657 
0.858 
0.8585 
0.860266 
0.8618 
0.86376 
0.86400 
0.8653 
0.86552 
0.86605 
0.8661 
0.86655 
0.86703 
0.86752 
0.86816 
0.86830 
0.86915 
0.87074 
0.8708 


v 
o 


Nard PWRUNRFP OR NH UMNPOWNTERPROYUNE UNH OUNNHEPHEPAUNAWOUNTDNHNUMED CHRP TE WENN TOO 


. Element 


87 Fr 
90 Th 
82 Pb 
37 Rb 
81 Tl 
39 Y 
37 Rb 
91 Pa 
81 Tl 
39 Y 
90 Th 
83 Bi 
80 Hg 
80 Hg 
88 Ra 
88 Ra 
82 Pb 
80 Hg 
83 Bi 
87 Fr 
82 Pb 
80 Hg 
88 Ra 
81 Tl 
81 Tl 
88 Ra 
81 Tl 
80 Hg 
81 Tl 
95 Am 
81 Tl 
81 Tl 
88 Ra 
81 Tl 
82 Pb 
86 Rn 
90 Th 
81 Tl 
80 Hg 
87 Fr 
82 Pb 
95 Am 
88 Ra 
79 Au 
79 Au 
36 Kr 
36 Kr 
86 Rn 
36 Kr 
82 Pb 
79 Au 
81 Tl 
79 Au 
94 Pu 
80 Hg 
79 Au 
36 Kr 


Designation 


IyMin 
Lynx 
LyNy 
KM 
LyNy 
Klin 
KMy 
LyMy 
Lyi 
Kly 
LIyuMy 
InNn 
LyOrw,v 
Abs, Edge 
IinNy 
Lin iy 
LyNy 
L;Oun1 
InN 
InMyy 
InN 
LyOz, 
IyMy 
LyNyn1 
Abs. Edge 
InMyy1 
Ly01wv 
LO; 
Ny 
IynMy 
Ly1011 
IyNy1x 
Lyn y1 
Ly10; 
InNin 
IyMyy 
InMy, 
LN 
IyNy 
IynNy 
Ini 
LinwM ry 
Lyn 
Abs. Edge 
Ly Oq,yv 
KNw,yv 
Abs. Edge 
InMyy 
KNiin 
IyNy 
Ly Oy 
InNiy 
LO 
LyMy 
LyNin 
LO; 
KMyyv 








Wavelength 

keV A* p-e. Element Designation keV 
14.976 0.87088 5 88Ra LBs Lyn 14.2362 
14.975 0.8722 1 80Hg Tn Abs. Edge 14.215 
14.963 0.87319 7 80Hg Lye LyOrw 14.199 
14.9613 0.87526 1 38Sr Ka Klyy 14.1650 
14.9593 0.87544 7 80Hg Ly IyNu 14.162 
14.9584 0.8758 1 80Hg Ln Ont 14.156 
14.9517 0.8784 1 80Hg LyOn 14.114 
14.946 0.8785 f 736.6) KG: KMyn 14.112 
14.937 0.87885 7 80Hg Lv LyNyt 14.107 
14.8829 0.8790 1 36Kr KBs; KMy 14.104 
14.869 0.87943 1 38Sr Kay Kly 14.0979 
14.86 0.87995 7 80Hg Lys Ly Oy 14.090 
14.847 0.87996 5 81 InNut 14.0893 
14.842 0.88028 2 94Pu Loy IynMyy 14.0842 
14.8414 0.88135 9 85At Ls LyMin 14.067 
14.8086 0.8827 2 80Hg IyNy 14.045 
14.791 0.88433 7 79 Au Lyu L,Ny 14.020 
14.778 0.88563 7 79 Au LyNyw 13.999 
14.7732 0.8882 2° Sieve InMy 13.959 
14.770 0.889128 9 93 Np La IynMy 13.9441 
14.7644 0.8931 1278 Pes Ty Abs. Edge 13.883 
14.757 0.8934 1 78 Pt LyOy 13.878 
14.7472 0.89349 9 85At Lh IyMy 13.876 
14.7368 0.8943 pW hi 3g LyOry 13.864 
14.699 0.89500 4,81 TL Lys InN; 13.8526 
14.692 0.89646 5 80Hg lm LuNyw 13.8301 
14.685 0.89659 A 738. Pt lay LyOyn 13.8281 
14.670 0.89747 4 78 Pt Lyi LyOy 13.8145 
14.6251 0.89783 5 79Au Lys LyNur 13.8090 
14.6172 0.89791 3 83 Bi LBs IyMy 13.8077 
14.604 0.8995 2 {85Pt LO; 13.784 
14.5777 0.8996 2 84Po LB; Lm Or,v 13.782 
14.566 0.901045 9 93Np_ Laz LyiMyy 13.7597 
14.564 0.90259 5 79Au Ly Abs. Edge 13.7361 
14.553 0.90297 3 79Au_ Lye LyOrw 13.7304 
14.512 0.90434 3 79Au Ly LN 13.7095 
14.5099 0.90495 4 83Bi LBro IyMyy 13.7002 
14.503 0.90638 7 79 Au Ly O11 13.679 
14.474 0.90742 5 88Ra Ly InMy, 13.6630 
14.45 0.90746 7 79 Au In0n 13.662 
14.442 0.90837 5 79 Au Lv Lu Ny1 13.6487 
14.4119 0.90894 7 80Hg InNu1 13.640 
14.387 0.9091 3 84Po LBs IyMin 13.638 
14,3537 0.90989 5 79Au Lys LnO; 13.6260 
14.3497 0.910639 9 92U Lay IynMy 13.6147 
14.328 0.9131 1 79 Au DN 13.578 
14.3244 0.9143 2 I&Pt Lyn IyNy 13.560 
14.316 0.9204 t Sante ck Abs. Edge 13.470 
14.315 0.92046 2 35Br KBs KNizu1 13.4695 
14.3075 0.9220 2 84Po Lf InMry 13.447 
14.2996 0.922558 9 92U Las LynMry 13.4388 
14.2915 0.9234 hy S8.Biee Gyre Abs. Edge 13.426 
14.2809 0.9236 tp fy fe ey Abs. Edge 13.423 
14.2786 0.92413 4 83 Bi Iyn Punt 13.4159 
14.265 0.9243 3 boas LOry,v 13.413 
14,2385 0.92453 7 80Hg Lys LyNz 13.410 
14.238 0.9255 1 SOB Ke; KMw,yv 13.396 





X-Ray Wavelengths 
TABLE B (Continued) 























Wavelength Wavelength 

A* p.e. Element Designation keV A* p.e. Element Designation keV 
0.925553 9 37Rb Ka Kl 13$¥S953 0.96788 2 90Th Laz IynMyy 12.8096 
0.92556 3 83Bi LBs LynO1v,v 13.3953 0.96911 7 82Pb_ Ls IyMin 12.7933 
0.92650 3 79Au In InN 13.3817 0.96979 Sat It Ly Om 12.7843 
0.9268 1 82Pb Lf, IyMy 13.377 0.97161 OR Tiines Lp LyNy1 12.7603 
0.92744 3 #eear Ly LyOn1 13.3681 0.97173 4 78 Pt InN 12.7588 
0.92791 S #8:Pt Lys LyNunr 13.3613 0.97321 5 83 Bi Duin 12.7394 
0.92831 3) Gihiy Lyi LO 1Shso09 0.97409 Ss} fg be Lys InO0; 12.7279 
0.92937 5 84Po Lp IynNy 13.3404 0.9747 1 82 Pb IpnMy 12.720 
0.92969 1 37Rb Ka Kly 13.3358 0.9765 3 760s) Lyu IyNy 12.696 
0.9302 2 83 Bi IynOnt 13.328 0.9766 2 Hele LyNy 12.695 
0.9312 2 84Po Lf LyrNiv 13.314 0.97690 4 83 Bi Lp LyMy 12.6912 
0.9323 2 83 Bi Ty Orr 13.298 0.9772 3 760s LIN 12.687 
0.93279 2 35iBr Kp; KM 13.2914 0.9792 2) 18eBt InNy 12.661 
0.93284 2 91ePam- Lai IynMy 13.2907 0.97926 5) Sispl LyyPu,ut 12.6607 
0.93327 > (39 Br KBs KMy 13.2845 0.9793 1ST ley Laz Abs. Edge 12.660 
0.9339 2 82Pb LB IyMyy 13.275 0.97974 1 :34Se, K Abs. Edge 12.6545 
0.93414 ay (SP e Lay Abs. Edge 13.2723 0.97992 5 34Se Kp KN 12.6522 
0.9342 278 Pt Le InOy 135271 0.97993 2) COVAcie Lexi InnMy 12.6520 
0.93427 5S I8Pi Ly: Ny 13.2704 0.9801 1 36Kr Kau KIy1 12.649 
0.93505 > 83Br £6; LO; 13.2593 0.98058 3° 8ITl LBs Lyn Ow,v 12.6436 
0.93505 2  S3IBiS Le IynNy1,v0 13.2593 0.98221 7 82Pb = Lf IynNy 12.6226 
0.93855 J1P83: Bi LBs IyMin 13.2098 0.98280 5 83 Bi Lyi 12.6151 
0.93931 Seioeeee Ly InNy1 13.1992 0.98291 3 82Pb Lf LyuMiy 12.6137 
0.9402 2 79 Au InNin 13.186 0.98389 7 82Pb LBs Lui 12.6011 
0.9411 1 (SePt® Lys In0; 13S 0.9841 1 36Kr Kaz KLIyy 12.598 
0.94419 > §3Bi InMy. 13.1310 0.9843 1 34Se. KB; KMyy,v 12.595 
0.9446 28 Vanes Lis LyNy 13.126 0.98538 > | Sia LynO01m1 12.5820 
0.94482 5 91Pas Lo: LyMyy 13.1222 0.9871 2 80Hg LB, IyMy 12.560 
0.9455 2. 7(8sPt IyNy 133143 0.98738 5S) SRT LynO1r 12.5566 
0.9459 2) Tai Te LyNrve 13.108 0.9877 2 W&Pt Lys LyNy 12.552 
0.9475 3 84Po Lf IyMy 13.086 0.9888 LS Sirians IynNy1vn 12.538 
0.95073 3 82)Bb) Inn Abs. Edge 13.0406 0.98913 5 83Bi LBu InMin 12.5344 
0.95118 7 82 Pb IynPu,1 13.0344 0.9894 1 /SERC mr Ly Abs. Edge 12.530 
0.951978 9. 83 Bin Lf: InMyy 13.0235 0.9900 ioe LyOw,yv 12.524 
0.9526 1 82Pb Z£; Lin Orv,v 13.015 0.99017 5 SUT, £8; Lyn0; 12.5212 
0. 95518 4 83 Bi LB2 IynNy 12% 9799 0. 99085 3 77 Ir In IyNiv 12 5126 
0.95559 Seopa Lys InNy 12.9743 0.99178 5 89 Ac Lae LynMiy 12.5008 
0.9558 1) 10.03% Ty Abs. Edge 12.972 0.99186 5 760s Lys LIyNun 12.4998 
0.95600 30:90 Bh Lex Lm 12.9687 0.99218 3 34Se Kh KM 12.4959 
0.95603 5 760s LyxOzv,v 12.9683 0.99249 SafoRen Ly, LyOrn1 12.4920 
0.95675 7 81Tl LBs LyMy 12.9585 | 0.99268 5 34Se KB; KMy 12.4896 
0.95702 5 83 Bi Bis IynNrv 12.9549 0.99331 3 83'Bi LBs Lyn 12.4816 
0.9578 1 82Pb ImOm 12.945 0.99334 5. Uaioe Lyd, Lies 12.4813 
0.95797 3— 78 Pt In LyNryy 12.9420 0.9962 2 80 Hg LBi0 IyMy 12.446 
0.9586 1 82Pb LpiGx 12.934 0.9965 1 75Re Li@s 12.442 
0.95931 5. Mins I: Dye 12.9240 | 0.99805 5 76's Ly LNu 12.4224 
0.95938 8 760s Ly L;On1 12.923 1.0005 1 82 Pb IynNin 12.392 
0.96033 8. 7608s Lyi Lion 12.910 1.0005 9 83 Bi LiMy 12.39 
0.96133 7 82Pb Lu LinNvivn 12.8968 1.00062 3 81Tl LBs LyMun 12.3904 
0.9620 1 82Pb Lf; L101 12.888 1.00107 5 760s Lye LaOe 12.3848 
0.96318 7 760s Li0r 12.8721 1.0012 6 95Am LI LuMy 12.384 
0.9636 1 O2EU Ls DIynMin 12.866 1.0014 1G Osa) Try Abs. Edge 12.381 
0.96389 7 81Tl [Bo LiMrw 12.8626 | 1.0047 2 760s In Ont 12.340 
0.96545 a yh /Mic Iy.2 LyNu 12.8418 1.00473 5 88Ra La LyyMy 12.3397 
0.96708 4 77Ir Lye InOrv 12.8201 1.0050 2 760s Lv IyNy1 12.337 
0.9671 tia Lh Abs. Edge 12.820 1.0054 3.5 7 Ir Init 12.332 
0.9672 2 84Po pe Lyi 12.819 THOR “Seyi TS LyMy 12.3093 
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X-Ray Wavelengths 
TABLE B (Continued) 














Wavelength Wavelength 

A* p.e. Element Designation keV A* p.e. Element Designation keV 
1.0075 1 eS2eP be ee. IyMy 12.306 1.04500 3 33As Kp KNy,101 11.8642 
1.00788 5 760s Lys LO; 12.3012 1.0458 1 74W Lyn LyNy 11.856 
1.0091 1 80Hg Lin Abs. Edge 12.286 1.0468 2 74W IyNiwv 11.844 
1 .00987 7 80 Hg LBs IynO1wv,v 122 2769 1.04752 5 79 Au Lu IynNy1vu 11% 8357 
1.01031 SeSial LB2 IynNvy 12.2715 1.04868 5 80Hg Lf InMyy 11.8226 
1.01040 7 82 Pb Lyi 12.2705 1.0488 1 33As KB; KMyy 11.822 
1.0108 1 75Re Lyn LyNy 12.266 1.04963 ye roils LBs Lyn 11.8118 
1.0112 1 S90cE bY ees Ty 12.261 1.04974 8 79Au LB, L110; 11.8106 
1.0119 1 75 Re IyNyw 12.252 1.05446 5 Set LBs IyMy 1057577) 
1.0120 2 wits Ini 12.251 1.05609 7) S168) LBi1 InMyt 11.7397 
1.01201 3 Sit TBs LIynNiyv 12.2510 1.05693 5 760s Lys InNy 11.7303 
1.01404 7 80 Hg LyyOr1 12.2264 1 05723 5 86Rn Loy Iyn1My 1e 7270 
1.01513 4 81Tl LB, IyMyy 1222133 1.05730 2 33As KB KM 11.7262 
1.01558 7 80 Hg Lyn 011 12.2079 1.05783 5 33tAs® KB; KMy 11.7203 
1.01656 5 88Ra Lae LiyMyy 12.1962 1.0585 1 80 Hg LIyNirr 115795 
1.01674 7 80Hg Lu LIywNvir 12.1940 1.05856 3 83 Bi In InM, 1127122 
1.01769 7 80Hg Lu’ LyNvr 12.1826 1.06099 § 75Re Im InNiv 11.6854 
1.01937 7 80Hg Lp, Ly1O; . 1261625 1.0613 fi icahay Ey Abs. Edge 11.682 
1.02063 7 79 Au LBy IyMy 12.1474 1.06183 1 ASE LB10 IyMyy 11.6762 
1.0210 1 82Pb Ls Tyr 12.143 1.06192 9 7302 LyO1v,.v 11.6752 
1.02175 5 aisale Lys InN 12.1342 1.06200 6 74W Lys IyNin 11.6743 
1.0223 1 82Pb LBy InMiy 128127 1.06357 9 73 2a DIyNy1vu 11.6570 
1.0226 1 94Pu Li IynMy 12.124 1.0644 2, (S2eED InMy, 11.648 
1.02467 5 74W Ly Abs. Edge 12.0996 1.0644 2 81 Til IyMy 11.648 
1.0250 2 74W LyOrv,v 12.095 1.06467 3 Joka | By, LyOu1 11.6451 
1.02503 5 760s Im InN 12.0953 1.0649 2 80Hg LIyNi 11.642 
1.02613 7 75Re Lys Dyin 12.0824 1.06544 373 Tal Lye LyOxy, 11.6366 
1.02775 3 74W ly L011 12.0634 1.06712 2 +9200 Il InmMy 11.6183 
1.02789 7 79 Au LBro IyMyy 12.0617 1.06771 9 73Ta TyxO; 11.6118 
1.0286 1S Dyin 12.053 1.06785 9 79Au LBs IyMiurr 11.6103 
1.02863 3 74W Ly’ LO 12.0530 1.06806 3 74W Ly2 IyNy 11.6080 
1 .03049 5 87 Fr Lay LIynMy 12.0313 1.06899 5 86 Rn Lag IynMyy 11. 5979 
1.0317 3 74W LO; 12.017 1.07022 3 79Au LB. InnNy 11.5847 
1.03233 5 75Re Ly IyNiu 12.0098 1.07188 5 79Au Lis InN 11.5667 
1.0323 2 oLteD IyMy 12.010 1.07222 7 80Hg Lp, IyMyy 11.5630 
1.03358 7 80Hg Lf; IyMyn 11.9953 1.0723 1 8h Pt Lin Abs. Edge 11.562 
1.0346 9 83 Bi IyMy 11.98 1.0724 2 18iPt LBs IynO1y,v 11.561 
1.0347 1 S920) Lt IynMyy 11.982 1.07448 § 74W Lys LyOrw 11.5387 
1.03699 9 75Re Ly Ty10rvy 11.956 1.0745 1 74W Iu Abs. Edge 11.538 
1.0371 1 75Re Ly Abs. Edge 11.954 1.0756 2 79 Au Iy;My 11.526 
1.03876 7 79 Au DIynPun1 11.9355 1.0761 3 78Pt L110, m1 11.521 
1.03918 3 81 Ti LBs IyyMy 11.9306 1.0767 1 75Re InNur 14-2595 
1.0397 1 75 Re Ly0m 11.925 1.0771 1 74W Lo InNy1 11.510 
1.03973 5 760s InNy1 11.9243 1.07896 Swe et Lu In Ny1,viur 11.4908 
1.03974 2 35Br Ka Klin 11.9242 1.0792 2 74W LyOrr 11.488 
1.03975 7 80 Hg LB: LyyNy 11.9241 1.07975 7 80 Hg LBs Ip 11.4824 
1.04000 5 79Au Lin Abs. Edge 11.9212 1.08009 9 90Th Lt Iyn1Myy 11.4788 
1.0404 1 75Re Lo LIyNyr 11.917 1.08113 4 74W Lys LyOr 11.4677 
1.04044 3 LOAN Bs LynO0rw,v 11.9163 1.08168 Seed PE LB; Ly Oy 11.4619 
1.04151 7 80 Hg LBis LyyNiwv 11.9040 1.08205 Ce ETM EN Lyu IyNy 11.4580 
1.0420 1 75 Re Ty 11.899 1.08353 3 79Au_ Lp, IyMyy 11.4423 
1.04230 5 87Fr Lae LynMyy 11.8950 1.08377 (TES ARN IyNiywv 11.4398 
1.0428 6 93Np_ Ll IM 11.890 1.0839 1 75 Re InNy 11.438 
1.04382 2 35Br Kaz KlLyy 11.8776 1.08500 5 85At La IinMy 11.4268 
1.04398 5 75Re Lys LyOrx 11.8758 1.08975 O ) wine LBs IyMy 11.3770 
1.0450 2 79 Au Lyn0n,m1 11.865 1.09026 7 79 Au IynNin 11.3717 
1.0450 1 337As) 9K Abs. Edge 11.865 1.0908 L SisRa®t rt IynMy 11.366 
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X-Ray Wavelengths 
TABLE B (Continued) 











Wavelength Wavelength 

A* p.e. Element Designation keV A* p.e. Element Designation 
1.0916 5 80Hg Lu InMin 11.358 1.13687 OP sela InNy 
1.09241 7 -82Pb Ly InMy 11.3493 1.13707 3) fir LBs Lyn iy 
1.09388 5 75 Re Lys InN, 11.3341 1.13794 Se fokae L743 LuNry 
1.09671 5 85At Lae IynMyy 11.3048 1.13841 5 72°HE 3 Iys LyNur 
1.09702 4D (iar EBio IyMry 11.3016 1.1387 5 80Hg InMy 
1.09855 3 744W [yn InN 11.2859 1.1402 Leu Ls Abs. Edge 
1.09936 4 73Ta Lys LyNin 11.2776 1.1405 1 760s Ls LynOr,v 
1.0997 1 81Tl InMyy 11.274 1.1408 12 (O08 “Liir Abs. Edge 
1.0997 to atte Ly Abs. Edge 11.274 1.14085 8) ifplGy ach LyMyy 
1.09968 7 79 Au Lyi 11.2743 1.14223 OM forbt= Lb, IyMyy 
1.0999 2 80Hg IyMy lea) 1.1435 1 Ea Ly, LyOn, 111 
1.10086 o> 42"Er LyOrvy 11.2622 1.14355 BY Zhou eth Bh Imm 
1.10200 3-78Pt” LB; IynNy 11.2505 1.14386 2 83 Bi La LinMy 
1.10303 Sre72 Ht Ly: LyOrn1 11.2401 1.14442 5) (/23HES Lae LYN 
1.10376 5) 72 Lyi LyOrr 11.2326 1.14537 1760s) Lu Lyn yzviu 
1.10394 5 78Pt LBs IyMirr 11.2308 1.1489 Pa fiheh b InMy 
1.10477 2 “84Se° Koay KLIyr 11.2224 1.14933 8 760s Lp, Lyn0; 
1.1053 1 73Ta Lye IyNin 11217 1.1548 1” 7208s Evy Abs. Edge 
1.1058 1 7eir Ep Abs. Edge 11.212 1.15519 oy 72st Dye LyOry 
1.10585 i ihe © enalnae 9515 Lyn Orw,v 11.2114 ios 1 (3a InNin 
1.10651 3 79Au_ Lf, IyMyy 11.2047 1.15536 1 83 Bi Lae InMyy 
1.10664 9. 42 it LO 11.2034 1.1560 Sadie LynNin 
1.10882 2 34Se Kaz Kly 11.1814 1.15781 Siete Tash IuMyy 
1.10923 6 Chife bi Ly1O11, 11 11% 1772 1.15830 9 72 Hf Lv LyNyrz 
1.11092 3 79Au_ LBs LIynNy 11.1602 1.1600 DF TRIALS, InNy 
1.11145 4 7Fie™ Lu IynNy1,vir 11.1549 1.16107 9 71Lu Lyn LyNy 
1.1129 2) 1Seet IyMy 11.140 1.16138 5 72Hf Lys Ln10; 
Ved137 173 Tay Ear Abs. Edge T1132 1.16227 9 71 Lu LyNiv 
1.11386 4 84Po La IynMy 11.1308 1.1640 1 80Hg Ly InMy 
1.11388 3 73Ta Lye LyO1v 11.1306 1.16487 4 75Re Lf, IyjMy 
1.11489 Seri ire EB; Lyr01 11.1205 1.16545 So) Tir Lynn 
1.1149 2 74W InNyn1 11.120 1.1667 1 78 Pt LB InMin 
1.11508 4 90Th Ll IynM, 11.1186 1.16719 5 88Ra_ Ll ImM, 
1.11521 9 73Ta IN MG begs BLES! 1.16962 9 78 Pt IyMy 
1.1158 1 “3'fa Lv LyNyr cs beds bp IS) tbe, 16979 8 76 Os LB2 Lyy1Ny 
1.11658 Son Geek Abs. Edge 11.1036 1.1708 1 79 Au InMyy 
1.11686 2 32Ge Kf KNy,111 11.1008 1.17167 5 760s LBs IynNiw 
1.11693 9 73 Ta InOnt 11.1001 1.17218 5 75 Re LB LyMyy 
1.11789 9 73 Ta InOn 11.0907 1.1729 1) 73'Tae Lys InN 
1.1195 1 32°Ge" KB; KMyy 11.0745 1.17501 2 82Pb La InMy 
1.11990 LIS PE Le Bi InMyy 11.0707 1.17588 1 33As Ka KlLlyy 
1.1205 273'Ta Lye yO; 11.0646 1.17721 Se Jo'Re™ LB; Lyn Or,v 
1.12146 9 72HE Ly LyNy 11.0553 1.1773 1 75Re Li Abs. Edge 
1.1218 3 74 W InN 11.052 1.17788 9 72 Hf LyNy 
1.12250 9 72 HE LyNw 11.0451 1.17796 Seles EBs Lyn 
1.1226 2 78 Pt LyNin 11.044 1.17900 S 72Hf In InN 
1.12548 5 84Po Lae LyyMyw 11.0158 1.17953 4 71Lu Lys LyNiunt 
1.12637 6 760s LBs IyjMy 11.0071 1.17955 7 760s Ls IyMin 
1.12769 3 8iTl Ly En My 10.9943 1.17958 Suaiieiroe By IyMyy 
1.12798 § 79 Au LB InMin 10.9915 1.17987 1 33As Kaz KLyy 
1.12894 2 32Ge KA KM 10.9821 1.1815 1 75Re Lu DinNy1vir 
1.12936 9 32Ge KBs KM 10.9780 1.1818 1 270M be Ly Abs. Edge 
1.1310 2 SPE Dyin 10.962 1.1827 1 70Mb LyOw,v 
1.13235 3 744W Lys InN 10.9490 1.1853 LORY DLA, L,0u,101 
1.13353 SeiO Os LBi0 LyMy 10.9376 1.1853 2 71Lu Ly LyNy 
1.13525 5 79 Au LM, 10.9210 1.18610 5 75Re Lf; Lyn 01 
1.13532 Be ree LBs LyiNvy 10.9203 1.18648 5 82Pb Lae ImMyy 

2  — 
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keV 


10.9055 
10.9036 
10.8952 
10.8907 
10.888 

10.8740 
10.8711 

10.8683 
10.8674 
10.8543 
10.8425 
10.8418 
10.8388 
10.8335 
10.8245 
10.791 

10.7872 
10.7362 
10.7325 
10.7316 
10. 73091 
10.725 

10.7083 

10.7037 

10.688 

10.6782 

10.6754 
10.6672 

10.6512 

10.6433 

10.6380 
10.6265 
10.6222 

10.6001 

10.5985 
10.5892 
10.5816 
10.5770 
10.5702 

10.5515 
10.54372 
10.5318 
10.5306 
10.5258 
10.5251 

10.5158 
10.5110 
10.5108 
10.5106 
10.50799 
10.4931 

10.4904 
10.4833 
10.4603 
10.460 

10.4529 
10.4495 


X-Ray Wavelengths 
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Wavelength Wavelength 

A* p.e. Element Designation keV A* p.e. Element Designation keV 
1.1886 1 70 Yb LO; 10.4312 1.254054 9 32Ge Ka Klin 9.88642 
1.18977 7 760s InMy 10.4205 1.2553 1 3a Dery Abs. Edge 9.8766 
1.1958 1 3i.Ga Abs. Edge 10.3682 12555 1 73ietas” EB, LyOry,v 9.8750 
1.19600 2 31Ga Kf, KNy,n1 10.3663 1.25778 4 73Ta Lu IynNy1vu0 9.8572 
1.19727 7 760s Lf LInMry 10.3553 1.258011 9 32Ge Kaz KL 9.85532 
1.1981 2 31Ga_ KBs KMyw,v 10.348 1.25917 5 75Re Lf, IyM yx 9.8463 
1.1985 1 fais ry Abs. Edge 10.3448 1.2596 1, fie Lys In1Ny 9.8428 
De 1987 1 71 Lu Lys LyO1y 10.3431 1.2601 3 73 La Lyn On, 001 9.839 
1.20086 7 760s LynNi1 10.3244 1.26269 5 74W LB3 LyMin 9.8188 
fi. 2014 1 71 a L031, 1011 10 5 3198 1 . 26385 5 73 a LB, IynO; 9. 8098 
1.20273 3 79Au Ln IynMy 10.3083 1.2672 2 74W InnNut1 9.784 
1.2047 1 7iLu = Lys L101 10.2915 1.26769 S: (0M Ey InNry 9.7801 
1.20479 7 74W LBs IyMy 10.2907 1.2678 2 69Tm Lys IyNur 9.779 
1.20660 4 75Re Lf. IinNy 10.2752 1.2706 1 68Er Abs. Edge 9.7574 
ie 2069 2 77 Ir LBi7 IyMyy 10 5 273 1 5 2728 2 74 W IyMy 9. 741 
1.20739 4 81Tl Lm IinMy 10.2685 1.2742 2 69Tm Ly LIyNi 9.730 
1.20789 2 31Ga Kf KM 10.2642 1.2748 1 83 Bi Lt IynMy1 9.7252 
1.20819 5 75 Re LBs IynNiv ; 10.2617 12752, 2 68Er ly LyOrr 1 9.722 
1.20835 5 31Ga_ KBs KMy 10.2603 1.27640 3 79Au Lay InnMy 9.7133 
1.2102 2 distr IyMy 10.245 1.2765 2 74W InnNu 9.712 
1.2105 1 83 Bi Ls Lyin 10.2421 1.27807 So. -Slebin. Es IynMyn1 9.7007 
1.21218 3 74W LBi0 IyMyy 10.2279 1.281809 9 74W LB, InMyy 9.67235 
1.213 1 78 IRE InyMy 10.225 1.2829 5 84 Po Ll IqnMy 9. 664 
1.21349 5 760s LBs Inn Ny 10.2169 1.2834 {30 Zn, KK Abs. Edge 9.6607 
1.21537 5) 72:Hin Lys Ly1Ny 10.2011 1.28372 2 30Zn Kp KNy 1 9.6580 
1.21545 3 74W LBs Lyn Orv,v 10.2004 1.28448 3 Tile In InyMy 9.6522 
1.2155 1 74W Ly Abs. Edge 10.1999 1.28454 2 73Ta Le IinNy 9.6518 
1.21844 5 760s LB, IyMyx 10.1754 1.2848 Ls) Zoe UKE: KMy,yv 9.6501 
1.21868 5 74W Lu IynNy1,vir 10.1733 1.28619 5 73Ta LBs IinNry 9.6394 
1.21875 3 81Tl La. LinMyy 10.1728 1.28772 3 79Au Lae ItnMiyy 9.6280 
1.22031 5 75Re LBs IyMin 10.1598 1.2892 1 69Tm Ly Abs. Edge 9.6171 
122211 2 74W Ly 031, 111 10.153 1.28989 7 74W LBs IynNy 9.6117 
1.22228 4 7iLlu Im IniNiy 10.1434 1.29025 > JZ E85 IyMy 9.6090 
1.22232 5 70Yb Lys DIyNyu1 10.1431 1.2905 2 69Tm Lys LyOry 9.607 
1.22400 4 74W LB; Iy1101 10.1292 1.2927 1 75 Re DB7 InMiy, 9.5910 
1.2250 1 68m Ly Abs. Edge 10.1206 1.2934 2510: 05 InMy 9.586 
1.2263 3 69 Tm L1Ow,v 10.110 1.29525 2 302m. KBs KMiz11 9.5720 
1.2283 1 75 Re DIynNur 10.0933 1.2972 1 72HE Ly Abs. Edge 9.5577 
1.22879 7 Yb Ly. IyNi 10.0897 1.29761 S vet? 2a, Imm Ot,v 9.5546 
1.2294 2 69Tm Ly Ly Orr, 111 10.084 1.29819 9 72HE LBio IyMyy 9.5503 
1.2305 1 75 Re IyMy 10.0753 1.30162 5 744W LR LyMy 9.5252 
1.23858 Ceijormes 0; InMivy 10.0100 1.30165 9 72H Lu IynNy1.vu 9.5249 
1.24120 5 80Hg La IynMy 9.9888 1.30564 5 72Hf Lp, IynOr 9.4958 
1.24271 3 70Yb Lye Ly101v 9.9766 1.3063 1 70Yb Lys LyNyz 9.4910 
1.2428 th (ONb Lis Abs. Edge 9.9761 1.30678 3 ‘fapler EA, IyMin 9.4875 
1.2429 2 78Pt Ly InxMy 9.975 1.30767 t 82Pb Ze IynMy 9.4811 
1.24385 Uf Revo} ES LynMin 9.9675 1.3086 1 27s In Nur 9.4742 
1.24460 3 74W LB. IyNy 9.9615 1.3112 2 80ikte Ls IM 9.455 
1.2453 1 70 Yb Lyx Orr, 111 9.9561 1.31304 3 78 Pt Lay Iyn1My 9.4423 
1.24631 3 74W [Bis LIinNiy 9.9478 1.3146 1 68Er Lys LIyNin 9.4309 
1.2466 2. 78: Ter DBs IyMy 9.946 1.3153 2 69Tm Ly InNry 9.426 
1.2480 2 760s LBy InMyrx 9.934 1.31610 7 83 Bi Li IinMy, 9.4204 
1.24923 § 70Yb Lys LO; 9.9246 1.3167 1 73Ta Iwi 9.4158 
1.2502 3) Ie LyMyy 9.917 1.31897 9 Sy Ea IyMy 9.3998 
1.25100 5 75Re LBs IynN1 9.9105 1.3190 1. Gio; “Ey Abs. Edge 9.3994 
1.25264 7 80Hg Laz IynMyry 9.8976 1.3208 3 67 Ho Ly1O~wy 9.387 
12537 2 73Ta Lio IyMyy 9.889 1.3210 2 6O8Er Lye IyNy 9.385 
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Wavelength Wavelength 

A* p.e. Element Designation keV A* p.e. Element Designation keV 
153225 2 67Ho Ly Ly Orr, 111 9.374 1.3948 1 70Yb Lp, Ly10; 8.8889 
1.32432 Zeist Las Ly yy 9.3618 1.3983 2 67Ho Lys LO; 8.867 
1.32639 BY 7Pshe | eet IinNy 9.3473 1.40140 5 7iLw Le: LIyM yt 8.8469 
1.32698 a 73 Ta Ip, LyM yy 9.3431 1.40234 5 760s Lag LyM yy 8.8410 
1.32783 5 /25h Lys LinNiy 9.3371 1.4067 3 68Er Lys InNy 8.814 
1.32785 7 760s In InMy 9.3370 1.41366 iat Aue Lt Lyn 8.7702 
1.33094 8 73 Ta LBs IynNy 9. 3153 1 -41550 5 70 Yb LB 2,16 LynNiw,v 8. 7588 
1.3358 1 7iLu ZL, IyMy 9.2816 1.41640 7 66Dy Lys DyNin 8.7532 
1.3365 3 74W IyMy 9.277 1.4174 2 67Ho Im InNiv 8.747 
1.3366 1 75.Re InMy 9.2761 1.4189 1 7ilu Lf, Lyn 8.7376 
1.3386 1 68Er Ly Abs. Edge 9.2622 1.42110 3 74W Ln InMy 8.7243 
1.3387 2 74W LB InMin 9.261 1.4216 1 80Hg Ll Lyn1M 8.7210 
1.3397 3 68Er Lye Ly10ry 9.255 1.4223 1 6a. Lbe Ly Abs. Edge 8.7167 
1.340083 9 31Ga Ka KlIyr 9.25174 1.42278 7 66Dy Lye DNy 8.7140 
1.3405 1 ie Ear Abs. Edge 9.2490 1.4228 3 65 Tb L1Ow,v 8.714 
1.34154 2: Sihi> Lt IynMy1 9.2417 1.42359 3 7ilu Lf; InMyy 8.7090 
1.34183 if Ane 28s Ly Orv,v 9.2397 1.4276 2; OS Ebr li Ly 0qz, 111 8.685 
1.3430 2 7iLu LB IyMry 9.232 1.43025 972 Het IyMy 8.6685 
1.34399 1 31Ga Kaz KLiy 9.22482 1.43048 GO) 7/6) atta InMyy 8.6671 
1.34524 9 71Lu Ly1011,011 9.2163 1.4318 2) init Es: Lon 8.659 
1.34581 Sy RYAN Fash IyMyy 9.2124 1.43290 4 75Re Loa IynMy 8.6525 
1.34949 5 7iLu Lf; Ly10; 9.1873 1.4334 1°69 Em Lor Abs. Edge 8.6496 
1.34990 7 S2iPbw 77 IM 9.1845 1.4336 3 69Tm Lf, IyMy 8.648 
1.35053 9 72 Hf IynNin 9.1802 1.4349 2 69Tm L£; LIn10rv,v 8.641 
1.35128 3) idee Bex IynMy 9.1751 1.435155 7 30Zn Kay Kliy 8.63886 
1.35131 ee ips ee DynMin 9.1749 1.43643 9 72H LB InM yr 8.6312 
1.35300 eh erPAsbe Uber IyMin 9.1634 1.439000 8 30Zn Kaz KLyy 8.61578 
1.3558 2 69im Lys IN 9.144 1.44056 SEIN Ieey, IyMy 8.6064 
1.35887 9 72 HE Dunn 9.1239 1.4410 3 69Tm Lio I;Myy 8.604 
1.36250 Sr adinine Lee IinMyy 9.0995 1.44396 5 75Re La. IynMyy 8.5862 
1.3641 2 68Er Im InNiw 9.089 1.4445 1 66Dy Ly Abs. Edge 8.5830 
1.3643 2 67Ho Lys DyNin 9.087 1.44579 7 66Dy Lys In0ty 8.5753 
1.3692 1 66Dy Ly Abs. Edge 9.0548 1.45233 5 70Yb Lf; DyMin 8.5367 
1.3698 2 67Ho Ly: LNy 9.051 1.4530 2 1S3Rte Et LIyWMy 8.533 
1.37012 3 wi Lu £8; InnNy 9.0489 1.45964 9 79Au Li IynMy, 8.4939 
173715 1 7iLu Lis LinNiv 9.0395 1.4618 2 67Ho Lys IyNy 8.481 
1.37342 5 fore.) iin InMy, 9.0272 1.4640 2 69Tm LBo15 ImNiw,yv 8.468 
1.37410 § Ht fi InMy 9.0227 1.4661 1 70Yb LB. Iyn1N1 8.4563 
1.37410 5 72Hf LBs Lyn 9.0227 1.47106 5 73Ta Ly InMy 8.4280 
1.37459 7 66Dy Ly LyOq1, 111 9.0195 1.4718 2 65Tb Lys LyN yr 8.423 
1.3746 2 80Hg Lt Ly 9.019 1.47266 7 66Dy Im InNry 8.4188 
1.38059 59 29.Cu - K Abs. Edge 8.9803 1.4735 Dim Ol OSM LES DIynMyn 8.414 
1.38109 3 29Cu Kf KMyyv 8.9770 1.47565 5 70Yb Lf InMyy 8.4018 
1.3838 1 70Yb Ly IyMy 8.9597 1.4764 2 65Tb Ly LN 8.398 
1.38477 3 810 wi LinMy 8.9532 1.47639 2 744W Lau IynMy 8.3976 
1.3862 1 70Yb Lm Abs. Edge 8.9441 1.4784 1 64Gd Ly Abs. Edge 8.3864 
1.3864 1 73Ta LB InMu1 8.9428 1.48064 9 72 it InMy 8.3735 
1.38696 7 70Yb LBs Ln Otv.v 8.9390 1.4807 3 64 Gd L1O1w,v 8.373 
1.3895 2 Sapte Es Lynn 8.923 1.4835 1 68iBe ZL yay Abs. Edge 8.3575 
1.3898 1 70 Yb Lyy0u1,101 8.9209 1.4839 2 64Gd Ly L;0n, 111 8.355 
1.3905 1 67Ho Ly Abs. Edge 8.9164 1.4848 3 68Er Lf; Ly101w,v 8.350 
1.39121 5 760s La IynMy 8.9117 1.4855 5 68Er Lf, IyMy 8.346 
1.3915 1 70Yb= Lio IyMyy 8.9100 1.48743 2 74W Las LynM iy 8.3352 
1.39220 5 72Hf LBs LM 8.9054 1.48807 1 283Nis Ke Abs. Edge 8.33165 
1.392218 9 29Cu KBisz KMy,n1 8.90529 1.48862 4 28Ni_ KBs KMwy 8.3286 
1.3923 2 67Ho Lye LyOr1v 8.905 1.49138 3 70Yb Lh IyMy 8.3132 
1.3926 1 29Cu KBs KMuy 8.9029 1.4930 i RIG er, Ly 8.304 
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Wavelength Wavelength 

A* p.e. Element Designation keV A* p.e. Element Designation keV 
1.4941 3 68Er Lf; Iyn01 8.298 1.60891 3. 27Co KBs KMyy,v 7.7059 
1.4941 3 68Er Lio IyMyy 8.298 1.61264 9: f3iLar Ds; LyyMyn 7.6881 
1.4995 OR Henin Ett LIynMy 8.268 1.61951 3) (ue las IynMy 7.6555 
1.500135 8 28Ni KB6i3s KMy,11 8.26466 1.6203 2 67Ho Lf; IyMy11 7.6519 
1.5023 1650 by 2x Abs. Edge 8.2527 1.62079 2° 2iGoy VEG Bixg KMy,n1 7.64943 
1.5035 2 65Tb Lye Ly Ory 8.246 1.6237 2 67Ho Lf Lyn 7.6359 
1.5063 2 69Tm Ls LIyMyn 8.231 1.62369 7 66Dy = Los IynNVywy,v 7.6357 
1.5097 2 65Tb Lys Ly10; 8.212 1.6244 3. (EW Et LynM yy 7.6324 
1.51399 9 68 Er LBor5 IynNyw,v 8.1890 1.6271 1 63Eu Ln Abs. Edge 7.6199 
1: 5162 2 69Tm LBs IyyNV1 8 177 1.6282 2 63 Eu Lys Ly Ozy 7.6147 
1.5178 1 $75Re Es DIyiMyn 8.1682 1.63029 > w1Lw Lo, IynMyy 7.6049 
1.51824 7 66Dy Lys InN 8.1661 1.63056 5 75Re Lt IynMy 7.6036 
1.52197 2 73Ta La InnMy 8.1461 1.6346 2 63Eu Lys In0; 7.5849 
1.52325 5) (2.iy Ly inMy 8.1393 1.63560 5s OLDE InyMy 7.5802 
1.5297 2 64Gd Lys: LyNun 8.105 1.6412 2 64Gd Lys InN 7.5543 
1.5303 2 65Tb Im InN 8.102 1.6475 2 67Ho Lp InMry 7.5253 
1.5304 2 69Tm LB, InMyy 8.101 1 6497 1 65 Tb Inn Abs. Edge 7 .5153 
1.53293 2) igma Las Ly1Myy _ 8.0879 1.6510 2) Goeiiby | -L6s LIyn1O1v,v 7.5094 
1.5331 2 64Gd Ly. IyNy 8.087 1.65601 3 62Sm Lys: LIyNin 7.487 
1.53333 9 71Lu InMy 8.0858 1.6574 2 63Eu Im InNiy 7.4803 
1.5347 2 1GOsn Et LIynMy 8.079 1.657910 8 28Ni Kay KlIyr 7.47815 
1.5368 1 67Ho Ly Abs. Edge 8.0676 1.6585 2 65Tb Lp; Lyn0; 7.4753 
1 5378 2 67 Ho LBs Ly101v,v 8. 062 ile 6595 2 67 Ho LBs IyMy 7 . 4708 
1.5381 1) 63;Eul Ly Abs. Edge 8.0607 1.66044 6 62Sm Ly IyNir 7.467 
1.540562 2 29\ Cum Ka; KLyy 8.04778 1.661747 8 28Ni Kae KIy 7.46089 
1.54094 3 77 Ir Ih IyiMy 8. 0458 1.66346 92 Hf Ls IyMyn "i -4532 
1.5439 1 63 Eu Lv Ly Or1,111 8.0304 1.6673 3 65Tb LBro IyMyy 7.436 
1.544390 9 29Cu Kaz KIy 8.02783 1.6674 5 61Pm Jy Abs. Edge 7.436 
1.5448 2 69Tm Lf, IyM yx 8.026 1.67189 4 70Yb La ImnMy 7.4156 
1.5486 3 67Ho Lio LIyMyy 8.006 1.67265 OC jonben Tt IynMy, 7.4123 
1.5616 1 68 Er Lf; IyMy 7.9392 1.6782 1 74W Li IinMy 7.3878 
1.5632 1 64Gd Ly Abs. Edge 7.9310 1.68213 7 66Dy LBs IynNy 7.3705 
1.5642 3 74W Ls IynM yt 7.926 1.6822 2 66Dy Lf; IyMin 7.3702 
1.5644 2 64Gd Lye Ly Ory 12925 1.68285 5 70 Yb Lae IymnMyy 7.3673 
1.5671 2 67Ho Lars InnNiw,v 7.911 1.6830 2 65Tb LBon5 Im Niy,v 7.3667 
1.5675 2 68Er LBs IynNy 7.909 1.6953 1 62Sm Ly Abs. Edge 7.3132 
1.56958 BL PHEe Toy LyuMy 7.8990 1.6963 2 69Tm Ln LInMy 7.3088 
1.5707 2 64Gd Lys Ly10; 7.894 1.6966 9 62Sm Ly InOry 7.308 
1.5779 1 (iilw Ly InMy 7.8575 1.7085 2 63Eu Lys InNy 7.2566 
1.5787 2” 69) 0b Lys InN 7.8535 1.71062 7 66Dy Lf IntMyy 7.2477 
1.5789 1 75Re Lt IynMy 7.8525 be yita We 1 64Gd Ln Abs. Edge 7.2430 
1.58046 5 72HE La LiuMyy 7.8446 1.7130 2 64Gd LBs Lyn Ov.v 7.2374 
1.58498 7 760s Li LynMy 7.8222 1.7203 2 64Gd Lp; Lyn01 7.2071 
1.5873 1 68Er Lh LuMiy 7.8109 1.72103 7 66Dy Lp LM 7.2039 
1.58837 7 66Dy LBs LyOrw.y 7.8055 1.72305 9 72HE Lt LuMn 7.1954 
1.58844 9 70 Yb InMi 7.8052 1.7240 3 64Gd LB, IyMy 7.192 
1.5903 2 63Eu Lys LyNiurr 7.7961 1.72724 3 62Sm Im InNiv 7.178 
1.5916 1 66Dy Lm Abs. Edge 7.7897 1.7268 2 6Tm La LuiMy 7.1799 
1.5924 2 64Gd Im LaNye 7.7858 1.72841 5 73Ta L LynMy 7.1731 
1.5961 2 63Eu Ly Ly 7.7677 1.7315 3 64Gd LB LiMi 7.160 
1.59973 9 66Dy LBs LyMy 7.7501 1.7381 2 69Tm Lay LyMyy 7.1331 
1.6002 1 62Sm Ly Abs. Edge 7.7478 1.7390 1 6ONd Ly Abs. Edge 7.1294 
1.6007 1 68Er Lp LyMn 7.7453 1.7422 2 65Tb LBs Lu; 7.1163 
1.60447 7 66Dy Lr Iyn0; 7.7272 1.74346 i 26F& Abs. Edge 7.11120 
1.60728 3 62Sm Ly L,0n.m 7.714 1.7442 1 26Fe KBs KMy,y 7.1081 
1.60743 9 66Dy LB Iy1Miyy 7.7130 1.7445 4 60Nd Ly DOfan 7.107 
1.60815 1h2hCoy Abs. Edge 7.70954 | 1.7455 2 64Gd Lf LmNrwv 7.1028 
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Wavelength Wavelength 

A* p.e. Element Designation keV A* p.e. Element Designation keV 
1.7472 2765) Eb? 28; IyMin 7.0959 1.9255 2 63 Eu Lp, IyMyx 6.4389 
1.75661 2 26Fe KfBi3 KMyz,n1 7.05798 1.9255 oF OO-Pre Er Abs. Edge 6.439 
1.7566 1 68Er In InMy 7.0579 1.9355 4 60Nd Lys InN 6.406 
1.7676 5 61Pm Ly Abs. Edge 7.014 1.936042 9 26Fe Kai Klin 6.40384 
1.7760 1 ilu & LyiMn 6.9810 1.9362 4 59Pr Lys L101 6.403 
1.7761 1 63Eu Lm Abs. Edge 6.9806 1.939980 9 26Fe Kaz KlLry 6.39084 
1.7768 3) 63'0b ZA; InMry 6.978 1.94643 3 62Sm_ Lf Lyn 6.3693 
1.7772 2 63 Eu Lp; LynO1,v 6.9763 1.9550 2 69Tm Ll Dyn 6.3419 
1 77934 3 62Sm Lys InN z 6.968 ile 9553 2) 58 Ce Lys DyNin 6.3409 
1.78145 SY 7pAsete ye IinMy 6.9596 1.9559 6 61Pm = Lfo15 IunN1v,v 6.339 
1.78425 9 6O8Er La IynMy 6.9487 1.9602 3 58Ce Ly DyNy 6.3250 
dy 7851 2 63 Eu LB LyyyOrx 6. 9453 1.9611 3 59 Pr Im LyNrw 6. 3221 
1.7864 2 65Tb Lf IyMyr 6.9403 1.96241 3 62Sm_ Lf; Min 6.318 
1.788965 9 271Co= Kar KIy1 6.93032 1.9730 265 ib Ly InyMy 6.2839 
1.7916 3 63 Eu Lf, IxMy 6.920 1.9765 2 69'Tb. La; IynMy 6.2728 
1.792850 9 27Co Kay Kly 6.91530 1.9780 Se of uae iy. Abs. Edge 6.268 
1.7955 2 68Er Lae IinMyy 6.9050 1.9830 4 57La Ly L011 6.252 
1.7964 4 60Nd Lys IyNin 6.902 1.9875 2 65Tb La, IynMry 6.2380 
1.7989 9 61Pm Im InNiw 6.892 1.9967 1 60Nd Lin Abs. Edge 6.2092 
1.7993 3 63 Eu Lio Iy;Miy 6.890 1.99806 3 62Sm Lf, InMyry 6.2051 
1.8013 4 60Nd Lye IN 6.883 2.00095 6 62Sm Lp, IyMy; 6.196 
1.8054 2 64Gd Lp Lyn 6.8671 2.0092 3 60Nd Lf; Ly101 6.1708 
1.8118 2 63 Eu L215 IynNViw,v 6.8432 2.0124 B) BCG. dir Abs. Edge 6.161 
1.8141 So) 50/Pe> Ly Abs. Edge 6.834 2.015 1 68Er Li IynMy 6.152 
1.8150 2 64Gd_ Lf; IyjMyn 6.8311 2.0165 3 60ONd Lf, IyMy 6.1484 
1.8193 4759'Pr? Lys LyOy1,101 6.815 2.0205 4 59Pr Lys InN, 6.136 
1.8264 2 67Ho Ly InMy, 6.7883 2.0237 4 $8Ce Lys Ly10; 6.126 
1.83091 9) J0Yb “Zt IynMn 6.7715 2.0237 3 60Nd Lf IyMry 6.1265 
1.8360 Le IynnMy 6.7528 2.0360 3 60ONd L215 IinNw,v 6.0894 
1.8440 1 60Nd Ly Abs. Edge 6.7234 2.0410 4 SiLa Lys IN 6.074 
1.8450 2 67Ho La InnMy 6.7198 2.0421 4 61Pm Lp; DM 6.071 
1.8457 1 62Sm Lm Abs. Edge 6.7172 2.0460 4 SiLa Lye IyNi 6.060 
1.8468 2 64Gd Lp InMyy 6.7132 2.0468 2 64Gd La LyiMy 6.0572 
1.84700 9 62Sm Lf Inn0w,v 6.7126 2.0487 4 58Ce Lyn InN 6.052 
1.8540 2 64Gd Lf, IyMy 6.6871 2.0494 1 64Gd In IpnMy 6.0495 
1.8552 5 60Nd Lys Iy101 6.683 2.0578 2 64Gd_ Laz IynMyy 6.0250 
1.8561 2 67Ho Lae IynMyy 6.6795 2.0678 5 56Ba Ly Abs. Edge 5.996 
1.85626 3 62Sm_ Lf; Ly101 6.679 2.07020 BS PCR I Abs. Edge 5.9888 
1.86166 3 62Sm Ls IyMy 6.660 2.07087 6 24Cr KBs KMy,v 5.9869 
1.86990 3 62Sm LB IyMy 6.634 2.0756 3 56Ba Ly L011, 011 5.9733 
1.8737 a CE LA; Li 6.6170 | 2.0791 5 59Pr Im Abs. Edge 5.963 
1.8740 4 50Pr Lys Lin 6.616 2.0797 4 61Pm LA nore 5.961 
1.8779 2 0ONd Ly InNiyw 6.6021 2.08487 2 24Cr KBi3 KMy,n1 5.94671 
1.8791 4 5$9Pr Ly IyNu 6.598 2.0860 2 67Ho Li Lym 5.9434 
1.8821 3 62Sm [6s Lm 6.586 2.0919 4 59Pr Lp, DenOy 5.927 
1.8867 2 63Eu Lf; LM 6.5713 2.1004 4 59Pr Ly LyMy 5.903 
1.8934 5) S8.€er Ls Abs. Edge 6.548 2.101820 9 25Mn Kay Klin 5.89875 
1.89415 5 70Yb Li Lig 6.5455 2.1039 3 6ONd LBs Lym 5.8930 
1.89643 S25 Mint iG Abs. Edge 6.5376 2.1053 S) Oy itey Van Abs. Edge 5.889 
1.8971 1 25Mn KBs Kuve 6.5352 | 2.10578 2035 Mia Kas Kop 5.88765 
1.89743 7 66Dy Ln InMy 6.5342 | 2.1071 4 50Pr Lf” Lilt 5.884 
1.8991 WesRcor. Lyi On. 6.528 2.1103 3. 58Ce Lys ESN: 5.8751 
1.90881 3 66 Dy Loa ImmMy 6.4952 2.1194 4 59Pr LB2,15 InnNry,v 5.850 
1.91021 2 25Mn K&is KMum 6.49045 | 2.1209 2 Eu La ey 5.8457 
1.9191 1 61Pm Lm Abs. Edge 6.4605 | 2.1268 2 6ONd Lfs Telfen 5.8294 
1.91991 3.66Dy Los Lily 6.4577 | 2.1315 2 63Eu Ln LuMy 5.8166 
1.9203 2 63Eu Lp, InMry 6.4564 | 2.1315 INOS Ba’ Loy) Loli 5.8166 
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Wavelength Wavelength 
A* p.e. Element Designation keV Ae p.e. Element Designation keV 
2.1342 2 56Ba Lys LIyNiut 5.8092 2.3913 2 one Lys LyOn, 111 5.1848 
2.1387 2 56Ba Ly2 LN 5.7969 2.3948 2 63Eu Li LyyMy1 5.1772 
2.1418 3 Sila In IynNyy 5 7885 2.40435 6 56 Ba LB2,15 InnNiv.v 5.1565 
2.15877 7 66Dy Li LinM, 5.7431 2.4094 4 60Nd Ln InMy 5.1457 
2.166 1 58Ce Lin Abs. Edge 5.723 2.4105 3 o/eliae 208; IyMin 5.1434 
2.1669 3 60Nd Lf, IyMy 5.7216 2.4174 2 55 Csp Lys Ly 5.1287 
2.1669 2 6ONd Lf; IyMyy 5.7216 2.4292 1 54Xe Ly Abs. Edge 5.1037 
2.1673 DELO sme Abs. Edge DPA 2.442 9 90 Th MyOu1 5.08 
2.1701 2 58Ce LB; Ly101 5.7132 2.443 4 92U My0w 5.075 
2.1741 2. sods Ly Ly,0y1, 111 5.7026 2.4475 2 Sonu Ly2,3 LyNy 1 5.0657 
2.1885 3 58Ce LB, IyMy 5.6650 2.4493 3 Sibay ~ 26; IyMy 5.0620 
2.1906 4 59Pr LBs LunN1 5.660 2.45891 5 (SiLae -LBt InMyy 5.0421 
2.1958 5 58Ce Lio IyMyy 5.646 2.4630 2) 59ers Lan LIinMy 5.0337 
2.1998 2 62Sm La LyyMy 5.6361 2.4729 3 69 Pre Los IynMyy 5.0135 
2.2048 SOs Bae cLry Abs. Edge 5.6233 2.4740 1 S5'Gs, Lai Abs. Edge 5.0113 
2.2056 4 S7La Lys Ini 5.621 2.4783 2 ‘50'@sy £8; IyMy 5.0026 
2.2087 2 58Ce Lars LIynNiw,yv 5.6134 2.4823 4 62Sm Li IynMy 4.9945 
2.21062 3. 62Sm_= Laz IinMiy 5.6090 2.4826 2 56Ba LB Lyn 4.9939 
2 2172 Se KBr LB3 LyM yyy 5.5918 2.4849 2, 55 Cs LB, Ly10; 4.9893 
2.21824 3 62Sm InMy 5.589 2.4920 Z *55es5 IE Bi5 IyMyy 4.9752 
2.2328 2. S5iCse Brys DyNin oval 2.49734 5 (220s ak Abs. Edge 4.96452 
2.2352 2 OSei be EL IynM, 5.5467 2.4985 2 22a Gs KMyyyv 4.9623 
DRY || Dewooiess | Lys IyNi 5.5420 2.50356 TMD AN Ka, Klyy 4.95220 
2.2415 2 56;:Ba, Eni LInNiw 5.5311 2.50738 2, 123° Kaz KLliy 4.94464 
2.253 6 92U MyPin 5.50 2.5099 1 2s Ee Abs. Edge 4.9397 
2.2550 AN eye yeiey IyMy 5.4981 ZeoltS 2 ines ins Ly Orr, 4.9369 
2.2588 Sore EB) InMyy 5.4889 2.5118 2 SoxCse E6515 IinNw,v 4.9359 
2.261 EST elcae Lr Abs. Edge 5.484 De i2, 3, (59ers 1 iy InMy 4.935 
2.2691 ih BY WP K Abs. Edge 5.4639 2.51391 2 22Ti KBi3s KMy.1 4.93181 
2.26951 0525 N) KBs KMyy,v 5.4629 2.5164 2 S6Ba JLB; LIyMin 4.9269 
VOY RY | 1 S4Xe Dy Abs. Edge 5.4528 2.527 4 91 Pa My Oty 4.906 
PAOD Si pialaw E87 Lyn0; 5.450 2.5542 5.¢53.1 Ly Abs. Edge 4.8540 
2.282 Se olelaw LEB, IyMy 5.434 2R5503, 2 56Ba 2B, IyMy 4.8519 
2.2818 o SEG Iash IynNy 5.4334 2.5615 Bo oeices ten IinMy 4.8402 
2.2822 3 61Pm La LinMy 5.4325 2.5674 2 52Te Lys LiNinm 4.8290 
2.28440 IL PRIN KBi,3 KMyz,u1 5.42729 2.56821 5 56Ba Lp; InMyy 4.82753 
2.28970 Dey Kay Kl 5.41472 2.5706 3 58Ce Lee LinM yy 4.8230 
2.290 Sor Lal ZBr0 IyMyy 5.415 2.58244 8 aoe Ly IuNry 4.8009 
2.2926 4 61Pm Lay IinM yy 5.4078 2.5926 1 54Xe Ly Abs. Edge 4.7822 
2.293606 3 24Cr Kae Kiln 5.405509 | 2.5932 2 55Cs LBs LraiNy 4.7811 
2.3030 Sye5t Uae LBs LynNyy,v 5.3835 2.618 5 90 Th MyOry 4.735 
2.304 7 92U M,Oin 5.38 2.6203 4 58Ce Ln InMy 4.7315 
2.3085 3 56Ba Lys LyNz 5.3707 2.6285 2 Ootess ERs IyMyy 4.7167 
2.3109 3 58Ce Lf; LyMut 5.3651 2.6388 i SiSbs ay Abs. Edge 4.6984 
2.3122 2 Gd Li LynMy 5.3621 2.6398 2 51Sb Ly Ly0On.m 4.6967 
2.3139 ik hi COE Weir Abs. Edge 5.3581 2.65710 9 $3. Lys IynNy 4.6660 
2.3480 2 55Cs In LyNiv 5.2804 2.66570 5.87 la, Za; lege 4.65097 
2.3497 4 58Ce LB LyMn 5.2765 2.6666 2 S8is~ K IyMy 4.6494 
2.3561 3.58Ce Df: LyMiy 5.2622 2.67533 De Lae Tins LyiMyy 4.63423 
2.3629 1 56Ba Ly Abs. Edge 5.2470 2.6760 4 60Nd Li Lay 4.6330 
2.3704 2 6ONd La LyiMy 5.2304 2.6837 2 55Cs LA LyMyy 4.6198 
2.3764 2 56Ba Ly IyMy Spaval 2.6879 1 S20e, Dy Abs. Edge 4.6126 
2.3790 4 S7La LBs LyN1 5.2114 | 2.6953 25USb< Dian) GsNieor 4.5999 
2.3806 2 56Ba Lp; LmOr 5.2079 2.71241 6.52 Te, Ey, Ly Nre 4.5709 
2.3807 3 OONd Lay LyMiv 5.2077 2.71352 DSS lan Lay LyMy 4.5690 
2.3869 2 56Ba Lr IyMyy 5.1941 2.7196 3. 53040. Ere Abs. Edge 4.5587 
2.3880 RY GRA ry Abs. Edge 5.192 2.72104 SST | B10 IyMyy 4.5564 


Sa 
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X-Ray Wavelengths 
TABLE B (Continued) 











Wavelength 

A* p.e. Element Designation 
2.7288 oO) OSL LB, Ly Oy; 
2.740 S-eovn ua In InMy 
2.74851 ay022 Fi Kay KLiyy 
2.75053 8 Sai LB3,15 Imny,v 
2.75216 2 “2203 Kaz KLly 
Pan (hors) 8 92U Mur 
2.762 to FQUESES Abs. Edge 
2.7634 3 21iSei) KA; KMy,yv 
743 77595 5 56 Ba Lay IyyMy 
2.7769 1 50Sn Ly Abs. Edge 
2.7775 2 50Sn Ly LyOq1,111 
2.7796 2 21Se KBs KMyz,11 
Dic 7841 4 59 Pr Bs IynMy 
2.78553 5 56Ba Lae IynMyy 
2 * 79007 9 52 Te Lys IyyNy 
2.817 2-928 MyNy 
2.8294 SL SpA Lar Abs. Edge 
2 : 8327 2 50 Sn Ly2,3 LDyNi10 
2.83672 9 531 LBs IynNy 
2.83897 9 52:7e* LBs IyMy 
2.84679 9 52Te LB IyMyw 
2.85159 3 51Sb Im IyNiv 
2.8555 1 $2Te Ly Abs. Edge 
2.8627 3 56Ba Lyn IyMy 
2.8634 oy hoe he LB, IynO0; 
2.87429 0-530 LB; LyMir 
2 88217 8 52 Te LB>,15 IinNiw,v 
2.884 5 O20 Miz Abs. Edge 
2.8917 4 $8Ce LI IynMy 
2.8924 2 55st “Lox IynMy 
2.9020 DaeSsiCsp ‘Las IynMyy 
2.910 2 91 Pa MuNiw 
2.91207 9 531 LB, IyMyy, 
2.92 2 920 MiNy 
2.9260 1 A9Sn Ly Abs. Edge 
2.9264 2 49In Lys Ly 031,111 
2.93187 9 SISb* Lys IN, 
2.934 8 90 Th M1Nur 
2.93744 6: (53a LB InMyy 
2.948 2 925 Myn01w,v 
2.97088 9 52Te LBs Lyn 
2.97261 9 51Sb LB, LyMy 
2.97917 9 51Sb LB IyMy 
2.9800 2 49In Ly23 UyNy,11 
2.9823 1, 350iSne 7 Zar Abs. Edge 
2.9932 2 S01@s In InMy 
3.0003 1 5i-Sby) Lar Abs. Edge 
3.001 15 3 50 Sn Im InNyw 
3.0052 3 S5iSb Lf; Iyn0; 
3.006 3 57 a) Li LyM, 
5), 00893 9 52 Te LB; IM. li 
3.011 2 90 Th MyNyw 
3.0166 2 54Xe Lau IynMy 
3.02335 3 oleSby LE pa56 IynNiw,v 
3.0309 1 248Sc Kay KLIyyy 
3.0342 1 21Sc Kae Kly 
3.038 2 91 Pa My101v,v 





Wavelength 

keV A* p.e. Element Designation keV 
4.5435 3.04661 gis2 Tew L8; IyMy 4.0695 
4.525 3.068 5 90Th Min Abs. Edge 4.041 
4.51084 3.0703 IZOlCan Ke Abs. Edge 4.0381 
4.5075 3.0746 3 20Ca KB; KMyy,v 4.0325 
4.50486 3.07677 6 S2ales 26; IyMyy 4.02958 
4.50 3.08475 9 50Sn Lys Ly 4.0192 
4.489 3.0849 1 4SiCda Ly Abs. Edge 4.0190 
4, 4865 3.0897 2 20'Ca Ke: Kum 4.0127 
4.46626 3.094 5 83 Bi My, Abs. Edge 4.007 
4.4648 3.11513 9 50Sn Ly IyMy 3.9800 
4.4638 3.11513 9 515b ZB, Lyn 3.9800 
4.4605 3.415 7 92U My101 3.980 
4.4532 3.12170 9 50Sn Lio IyMyy 3.9716 
4.45090 aq SH 3 90 Th MynOw,v 3.959 
4.4437 3.1355 256) Baa} IynM, 3.9541 
4.401 3.1377 2 48Cd Ly LIyNy 3.9513 
4.3819 3.1473 1 49In Ly Abs. Edge 3.9393 
4.3768 3.14860 69 Sse Loy IynMy 3.93765 
4.3706 3.15258 9 NSESDA LBs IyMyx1 3.9327 
4.3671 3.1557 1 50:Sn) Payr Abs. Edge 3.9288 
4.3551 3.1564 3 50Sn LBy LIyn0; 3.9279 
4.34779 3.15791 6 53ui Lae LM yy 3.92604 
4.3418 3.16213 4 49In Im LyrNiv 3.92081 
4.3309 3.17505 3. 50Sn° LB245 IunNiwv.v 3.90486 
4.3298 3.19014 9 S1'Sb L681 IyMy 3.8364 
4.3134 SPAM 5 82Pb My, Abs. Edge 3.854 
4.3017 3.22567 4 5tSb L£; InMiy 3.84357 
4.299 3.245 9 91 Pa My10; 382 
4.2875 3.24907 9 49In Lys IyNy 3.8159 
4.2865 3.2564 1 47Ag Ly Abs. Edge 3.8072 
4.2722 3.2670 2 ois Lt LynMy, 3.7950 
4.260 3.26763 9 49In Ly IyMy 3.7942 
4.2575 3.26901 9 S0\'Snt 26; Lin Ny 3.7926 
4.25 3.27404 9 49In Lio IyMyy 3.7868 
4.2373 3.27979 9 531 In InM, 3.7801 
4.2367 3.283 9 90 Th Min Ory 3.78 
4.2287 3.28920 Omis2 Tew Lax IynMy 3.76933 
4.23 3.29846 9, 52Te, Lay LyMyy 3.7588 
4. 22072 3 30585 3 50 Sn LBs LyMyyy Sip 7500 
4.205 3.30635 9 47Ag Lys IyNin 3.7498 
4.1732 3.31216 9 47Ag Lye IyNix 3.7432 
4.1708 3.3237 1 49In Ly Abs. Edge 3.7302 
4.1616 3.324 4 49In Lp, Lyr1O0;x 3.730 
4.1605 3.3257 1 48Cd Ly Abs. Edge 3.7280 
4.1573 3.329 4 92U MyNy 3.724 
4.1421 323359 5 92U My Abs. Edge 3.720 
4.1323 3.33564 6 48Cd Im IyNiv 3.71686 
4.13112 3.33838 3 49In LBois LinMiw,v 3.71381 
4.1255 3.34335 9 SOSn Lp, IyMy 3.7083 
4.124 3.346 5 81Tl My Abs. Edge 3.705 
4.1204 3.35839 3. 20Ca Kay KLIyr 3.69168 
4.117 3.359 5 83 Bi My Abs. Edge 3.691 
4.1099 3.36166 3 20Ca Kay KLly 3.68809 
4.10078 3.38487 3 50Sn Lf LyMyy 3.66280 
4.0906 3.42551 9 48Cd Lys InN; 3.61935 
4.0861 3.43015 9 48Cd LB, IyMy 3.61445 
4.081 3.43606 9 49In Lf Lynx 3.60823 
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Wavelength 
A* p.e. Element 

3.4365 1 19K 
3.4367 2 48Cd 
3.437 1 46Pd 
3.43832 9 52Te 
3.43941 4 51 Sb 
3.441 5 91 Pa 
3.4413 4 19K 
3.44840 6 51Sb 
3.4539 2 19K 
3.46984 9 49In 
3.478 5 80 Hg 
3.479 Oz 
3.4892 2 46 Pd 
3.492 5 82 Pb 
3.497 5 92U 
3.5047 1 48Cd 
3.50697 9 49In 
3.51408 4 48Cd 
3.5164 1 47 Ag 
Srozl 2 92U 
3.52260 4 47 Ag 
Soeeyf 9 90 Th 
Rhett 4 49In 
3.557 5 90 Th 
3.55754 BS) 
3.576 159270) 
SAV 1 91Pa 
3.59994 3 50Sn 
3.60497 9 47 Ag 
3.60765 9 51 Sb 
3.60891 4 50Sn 
3.61158 9 47 Ag 
3.614 2 91 Pa 
3.61467 9 48 Cd 
3.61638 9 47 Ag 
3.616 5 79 Au 
3.629 5 45 Rh 
3.634 By shill a 
3.64495 9 48 Cd 
3.679 2 90Th 
3.68203 9 48Cd 
3.6855 2 45 Rh 
3.691 2 91 Pa 
3.6999 1 47 Ag 
3.70335 3 47 Ag 
3.716 1992, Ui 
3.71696 9 52Te 
3.718 3 90 Th 
3.7228 1 46 Pd 
3.7246 2 46Pd 
3.729 5 90 Th 
3.73823 4 48Cd 
3.740 9 83 Bi 
3.7414 2 19K 
3.7445 219% 
3.760 9 90 Th 
3.762 >) 73°Pt 


X-Ray Wavelengths 
TABLE B (Continued) 





Wavelength 
Designation keV A* p.e. 

K Abs. Edge 3.6078 3.77192 4 
LB IyMyy 3.6075 3.78073 6 
Ly Abs. Edge 3.607 3.783 5 
In IM, 3.60586 3.78876 9 
La IynMy 3.60472 3.7920 2 

MyNy 3.603 3.7988 2 
KBs KMyw,v 3.6027 3.80774 9 
Lay IinMiv 3.59532 3.808 4 
KB 3 KM, 11 3.5896 3.8222 Z 
LBs LM 3.57311 3.827 1 
My, Abs. Edge 3.565 3.83313 9 
My MyyNy 3.563 3.834 4 
Ly2,3 DNy 101 3555935 3.835 5 
My Abs. Edge 3.550 3.87023 5 
My Abs. Edge 3.545 3.87090 5 
Lin Abs. Edge 3.5376 3.872 9 
LBs IyMyy 3.53528 3.8860 2 
LB 2,15 IynNw.y 3.52812 3.88826 9 
Ly Abs. Edge 3.5258 3.892 9 

MyNyw Reov All 3.8977 2 
Iy InNyy 3.51959 3.904 5 

MyNy 3.505 3.9074 1 
LB InMyy 3.48721 3.90887 4 
My Abs. Edge 3.485 3.910 1 
Ll IynMy 3.48502 3.915 5 

My Oy 3.4666 3.924 1 
My MinNy 3.4657 3.932 6 
La IynMy 3.44398 3.93473 3 
LBs IyMy 3.43917 3.936 5 
In IyMy 3.43661 3.941 1 
Lag LyyMyw 3.43542 3.9425 5 
LBi0 IyMyy 3.43287 3.9437 2 

MyNyw 3.430 3.95635 4 
LBs IynNy 3.42994 3.96496 6 
Lys LyNz 3.42832 3.968 5 
My, Abs. Edge 3.428 3.98327 9 
Ly Abs. Edge 3.417 4.013 9 
My Abs. Edge 3.412 4.0162 Zz 
LBs IyMyy 3.40145 4.022 1 
My MyyNy 3.370 4.0346 2 
LBs IyMyy 3.36719 4.035 3 
Ly2,3 IN i101 3.3640 4.0451 2 

Myy Orr 3.359 4.047 1 
Liu Abs. Edge 3.35096 4.058 5 
LB2,15 IinNw,v 3.34781 4.069 6 
MpB MyNyyx 3.3367 4.0711 2 
Ll LyyMy 3.33555 4.071 5 

MinNiw Shcatele 4.07165 9 
Ly Abs. Edge 3.33031 4.093 5 
Im InNry 3.3287 4.105 9 
My Abs. Edge 3029 4.116 4 
LB, InMyy 3.31657 4.1299 5 

MyNyuy Srolo 4.1310 2 
Kay Klyy 3.3138 4.1381 9 
Kae KLy each ty dal 4.14622 A 

My Pur 3.298 4.151 2 
My Abs. Edge 3.296 4.15443 3 


Element 


49 In 
49 In 
80 Hg 
50 Sn 
46 Pd 
46 Pd 
47 Ag 
90 Th 
46 Pd 
91 Pa 
47 Ag 
83 Bi 

44 Ru 
47 Ag 
18 A 

82 Pb 
18A 

51 Sb 
83 Bi 

44 Ru 
83 Bi 

46 Pd 
46 Pd 
92 U 

77 Ir 

92U 

83 Bi 

47 Ag 
79 Au 
90 Th 
45 Rh 
45 Rh 
48 Cd 
48 Cd 
82 Pb 
49 In 

81 Tl 
46 Pd 
91 Pa 
46 Pd 
91 Pa 
45 Rh 
82 Pb 
43 Te 
82 Pb 
46 Pd 
76 Os 
50 Sn 
78 Pt 
83 Bi 

81 Tl 
45 Rh 
45 Rh 
90 Th 
46 Pd 
90 Th 
47 Ag 
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Designation 


IynMy 
IynMyy 
Abs. Edge 
IM, 
Iy;My 
IyMyy 
IynN1 
MyOn 
InN 
MyNvy1 
IyMyn 
MyNiy 
Abs. Edge 
IyMy 
Abs. Edge 
MyNun 
KMy,m 
IynMy, 
MYNu 
LyNy,m1 
Abs. Edge 
Abs. Edge 
InnNiy,v 
MyNvyiu 
Abs. Edge 
MyNyrz 
Min 0w,v 
InMry 
Abs. Edge 
My Nyx 
Abs. Edge 
InNyw 
IynMy 
IynMiy 
Myr 
IM, 
MyNin 
IynNy 
MyNyu 
Min 
MyNy1 
IyNyx 
Abs. Edge 
Abs. Edge 
Min Ov,yv 
DyMy 
Abs. Edge 
IinMy 
Abs. Edge 
My 0; 
MyNyw 
Abs. Edge 
ImNw,v 
MyNyu 
InMryy 
MyNv1 
ImMy 


keV 


3.28694 
27929 
Pil) 
27234 
- 2696 
. 2637 
25603 
256 
. 2437 
. 2397 
23446 
234 
. 233 
. 20346 
- 20290 
202 
. 1905 
. 18860 
185 
1809 
176 
17298 
.17179 
1708 
.167 
1595 
153 
15094 
.150 
1458 
- 1448 
1438 
. 13373 
12691 
124 
11254 


WWWWWWWWW WWW WW WW WWW WW WWW WW WW WW WH WH WH W W 


Ww 
S 
ie) 
© 


3.0870 
3.0823 
3.0730 
3.072 
3.0650 
3.0632 
3.055 
3.047 
3.0454 
3.045 
3.04499 
3.029 
3.021 
3.013 
3.0021 
3.0013 
2.9961 
2.99022 
2.987 
2.98431 


X-Ray Wavelengths 
TABLE B (Continued) 














Wavelength Wavelength 

A* p.e. Element Designation keV A* p.e. Element Designation keV 
4.16294 5 47 Ag Lae LIynMyy 2.97821 4.6542 2 41 Nb Lyos Lyi 2.6638 
4.180 1 44Ru Ly Abs. Edge 2.9663 4.655 8 82 Pb MyNy 2.664 
4.1822 2 44Ru Ly LyNyy 2.9645 4.6605 2 46Pd Ly LyMy 2.6603 
4.19180 Sp dlQiN = aiken K Ly 2.95770 4.674 1 82Pb My MinNy 2.6527 
4.19315 9 48Cd Ly IyMy 2.95675 4. 686 1 7S Pt Mar Abs. Edge 2.6459 
4.19474 5 18A Kas KlLly 2.95563 4,694 8 78 Pt Myn101w,v 2.641 
4.198 1 8iTl Min Abs. Edge 2.9535 4.703 9 79 Au My101 2.636 
4.216 6 81 al Git My101w,v 8 941 4, 7076 2 47 Ag Ll LyyMy Dis 6337 
4.236 5 75Re My Abs. Edge 2.927 4.715 3 82 Pb Minty 2.630 
4.2417 2 745Rhw ees LyN1 2.9229 4.719 1 42Mo In Abs. Edge 2.6274 
4,244 9 82Pb Myn0; 2.921 4.7258 2 42Mo In InN 2.6235 
4.2522 2 45Rh Lfs IyMyyy 2.9157 4.7278 1 $17Cl Ka Klin 2.62239 
4.260 § 77Ir My Abs. Edge 2.910 4.7307 TC lee Kare KLy 2.62078 
4.26873 9 49In Ll IM, 2.90440 4.757 5 82Pb My Abs. Edge 2.606 
4.2873 2 44Ru Lys InN 2.8918 4.764 5 83Bi My Abs. Edge 2.603 
4.2888 2 45Rh Lf, IyMy 2.8908 4.780 4°77 Ir MuNiy 2.594 
4.300 9 79 Au Mi 2.883 4.79 2 760s MiNi 2.59 
4.304 5 42Mo Ty Abs. Edge 2.881 4.815 5 74W My Abs. Edge 2515 
4.330 ZaOoG My 2.863 4,823 3 83 Bi MyOn 2.571 
4.355 1 80Hg Min Abs. Edge 2.8469 4,823 4 81Tl My MynNy 2.571 
4.36767 5 46Pd La LIy1My 2.83861 4, 8369 2 42Mo Lys InN 2.5632 
4.369 1 44Ru Lm Abs. Edge 2.8377 4.84575 5 44Ru Lay Iy1My 2.55855 
4.3718 2 44Ru Lor LinN1y,v 2.8360 4.85381 7 44Ru Ley LyyMiy 2.55431 
4.37414 4 45Rh LA IuMyy 2.83441 4.861 1 Wit Mon Abs. Edge 2.5505 
4.37588 7 46Pd La» LinMyy 2.83329 4,865 5 Sw Mini 2.548 
4.3800 2 42 Mo Ly2,3 LyN yz, 111 2.8306 4.869 Oily Myn10~w,v 2.546 
4.3971 il si Clliet I Abs. Edge 2.81960 4.876 9 78 Pt Myn0; 2.543 
4.4034 Sti Cla aeKe KM 2.8156 4.879 5 40 Zr Lx Abs. Edge 2.541 
4.407 5 74W My Abs. Edge DeSis 4.8873 8 43Tc Lh InyMyy 2.5368 
4.4183 2 47Ag Ln InMy 2.8061 4.909 1 83Bi MB MyNy1 2.5255 
4.432 4 79 Au MryNyw Di 797 4.911 5 90 Th MyNin 2p 524 
4.433 5 760s My Abs. Edge 2.797 4.913 1 42Mo Ly Abs. Edge 2.5234 
4.436 1 43-'Te Tar Abs. Edge 2.7948 4.9217 2 45Rh Ln LyMy 2.5191 
4.44 2 74W MO 2.79 4.9232 2 42Mo L615 LinNwyv 2.5183 
4.450 4 91 Pa Min 2.786 4,946 292U) Ma MyNin 2.507 
4.460 9 78 Pt My 2.780 4,952 5 81Tl My Abs. Edge 2.504 
4.48014 9 48Cd Ll LinMy 2.76735 4.9525 3 46Pd LI ImMy 2.5034 
4.4866 3 44Ru Lp; LM 2.7634 4.9536 3 40Zr Lyo.3 LyNz 2.5029 
4.4866 3 44Ru LBs LyyNy 2a 7634 4.955 4 760s MyNw 2: 502 
4.518 1 79Au My Abs. Edge 2.7439 4,955 5 82Pb My Abs. Edge 2.502 
4,522 6 79 Au MynOw.v 2.742 4,984 2 80Hg My MinNy 2.4875 
4.5230 2 44Ru Lp, LyMy 2.7411 5.004 9 82Pb My 0x 2.477 
4,532 2 83Bi My MinNy 2.735 5.0133 3 42Mo Lf; LyMyyy 2.4730 
4.568 5 90Th My 2.714 5.0185 i) TGA = IR Abs. Edge 2.47048 
4.571 5 83 Bi MiNi BD 5.020 5 73Ta My Abs. Edge 2.470 
4.572 5 83Bi My Abs, Edge Dalal 5.0233 3 1oS Ae: KM 2.4681 
4.575 5 41Nb Ly Abs. Edge 2.710 5.031 1 41Nb Ly Abs. Edge 2.4641 
4.585 5 73Ta My Abs. Edge 2.704 5.0316 NMOS Kesh KM 2.46404 
4.59 2 83 Bi My Puan 2.70 5.0361 3 41Nb In InN 2.4618 
4.59743 9 45Rh La IynMy 2.69674 5.043 5 760s Mur Abs. Edge 2.458 
4.601 4 78 Pt MuNiw 2.695 5.0488 3 42Mo Lf, IyMyy 2.4557 
4.60545 9 45Rh Lay LynMyy 2.69205 5.0488 5 42Mo Lf LyN1 2.4557 
4.620 5 75Re My Abs. Edge 2.684 5.050 292U Mh MyNy 2.4548 
4.62058 3 44Ru LA LyMyy 2.68323 5.076 1 82Pb Msp Myx 2.4427 
4.625 5 92U MyNiun 2.681 5.092 2 91Pa Mi MyNin 2.4350 
4.630 1 43Tc Ly Abs. Edge 2.6780 5.1148 3) 43en Len Ly1My 2.4240 
4.631 9 77Ir MiNi 2.677 5.118 1 83Bi Ma MyNyn 2.4226 
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Wavelength Wavelength 

A* p.e. Element Designation keV A* p-e. Element Designation keV 
5.130 2 83 Bi Maz MyNyx 2.4170 5.6445 3 38Sr Ly23s LzNi;n1 2.1965 
5.145 4 79 Au My MynNvy 2.410 5.6476 9 80 Hg Moy MyNvyir 2.1953 
Rouieulry 3 41 Nb Lys IyNy 2.4066 5.650 5 73Ta Min Abs. Edge 2.194 
Byodlists) 5 81Tl My Abs. Edge 2.406 5.6681 3 40Zr LBs IyMyy 2.1873 
Salk 5 80Hg My Abs. Edge 2.404 5.67 3) orla MynOw,v 2.19 
5.168 9 82 Pb MyOun1 2.399 5.682 4 760s My MinNy 2.182 
Sele. 9 74W MyNyu 2.397 5.704 8 82 Pb MyyNyz 2.174 
5.17708 8 42Mo Lf InMyy 2.39481 5.7101 3 40Zr LB LyNz 2.1712 
5.186 5 79 Au MiurNw 2.391 5.724 5 760s MinNiw 2.166 
5.193 2 91Pa Mg MyNu 2.3876 5.7243 2 41Nb Lay InnMy 2.16589 
5.196 9 81Tl MyOn 2.386 5.7319 3 41 Nb Lap IynMiry 2.1630 
5.2050 2 44Ru Ly InxM, 2.38197 5.756 15 30 Ly Abs. Edge 2.1540 
5.217 oh CONE IG Abs. Edge DE SUT 5.767 9 79 Au My Orr 2.150 
5.2169 3 45)Rh £ LywMy 2.3765 5.784 1 W5rP K Abs. Edge 2.1435 
5.230 1 41Nb Lm Abs. Edge 2.3706 5.796 tee iG ie KB KM 2.1391 
5.234 5 75Re My Abs. Edge 2.369 5.81 2 760s MyNy pe lease 
5.2379 3 41 Nb LBois Ly1Niwv,v 2.3670 5.81 1 78 Pt My Abs. Edge 21353 
5.245 5 90Th Mi MyNinx 2.364 5.828 1 78Pt MB MyNy1 2.1273 
5.249 1 81Tl Mp My Nyx 2.3621 5.83 2 1S ha MyyO; 2.126 
5.2830 3 39Y Lye LyNy,11 2.3468 5.83 1 Ir Mey Abs. Edge 2.126 
5.286 1 82Pb May MyNyu 2.3455 5.8360 3 40Zr Lh InMyy 2.1244 
5.299 2 82Pb May MyNyx 2.3397 5.840 1 79Au May MyNyu 2.1229 
5.3102 3 41 Nb TL; IyM yx 2.3348 5.8475 3 42Mo Ly IyMy 2.1202 
5.319 4 78Pt My MinNy Desi 5.854 3 79Au Maz MyNyx 2.118 
5.340 5 90Th Moe MyNy DeSLe 5.8754 Si 109 Ne Lys IN 2.1102 
5.3455 3 41 Nb Lp, IyM yy 2.3194 5.884 8 81Tl MyyNy 2AOT 
Soul 4 74W MiNiv 2.314 5.885 2 75Re My MinNy 2.1067 
Deshyi 5 78 Pt MinNry 2.314 5.931 5 75 Re MinNiw 2.090 
5.36 1 80Hg My Abs. Edge Wei) 5.962 1 39 Y Iuy Abs, Edge 2.0794 
5.3613 3 41 Nb L£s Lyn 253125 5.9832 3 Soy LBs IyMyn 2.0722 
5.37216 AOS) Kay Klyx 2.30784 5.987 9 78 Pt My Ou 2.071 
5.374 5 79Au Myy Abs. Edge 2.307 6.008 5 SRB, Aby Abs. Edge 2.063 
5.37496 8 16S Kaz KLyy 2.30664 6.0186 Wee A" Lp, IyMy 2.0600 
5.378 1 40Zr Ly Abs. Edge 2.3053 6.038 1 ee i My Msg MyNyx 2.0535 
5.3843 3 40Zr Ly IyNyy 2.3027 6.0458 3 37Rb Ly: IyNizim 2.0507 
5.40 he ASA YES MiNi 2.295 6.047 1 78Pt Ma MyNyu 2.0505 
5.40655 8 42Mo La IynMy 2.29316 6.05 1 77Ir My Abs. Edge 2.048 
5.41437 8 42 Mo Laz LunM yy 2.28985 6.058 3 78 Pt Mae MyNy1 2.047 
5.4318 9 80Hg MB MyNyx 2.2825 6.0705 2 40Zr. Lea IymMy 2.04236 
5.435 1 74W  Miy Abs. Edge 2.2811 6.073 5 760s My Abs. Edge 2.042 
5.460 i yoy ilk May MyNvyu 2 2706 6.0778 3 40 Zr Lee IynMyy 2.0399 
5.472 2 81Tl Maz MyNyvyx 2.2656 6.09 2 80 Hg MinNy 2.036 
5.4923 3 41 Nb Jf, LyMyy 2.2574 6.092 3 744W My MyyNy 2.035 
5.4977 3 A0/Zr. Lys LyNy PEN 6.0942 S. Sol LBs IynNy 2.0344 
5.500 4 77Ir My MinNy 2.254 6.134 4 74W MinNiw 2.021 
5.5035 3 44Ru Ll IynMy 2.2528 6.1508 3s eVNLO® abe IimMy 2.01568 
Syl 8 83 Bi Myx 2.239 6.157 1 15-8 Kay KlIyy 2.0137 
5.540 Be Sigh 18 MyNiv 2.238 6.160 1 He Kaz Kly 2.0127 
5.570 4. 73y ta MyNw 2.226 6.162 8 83 Bi MyNin 2.012 
5.579 1 40Zr 9 Ly Abs. Edge 252225 6.173 1 38Sr Ly Abs. Edge 2.0085 
5.584 5 79 Au My Abs. Edge 2.220 6.2109 3 41 Nb Lyn IyMy 1.99620 
5.5863 3 40 Zr LB2,15 LuNViw,v 2.2194 6.2120 3. So LB, IyMy 1.99584 
5.59 1 78 Pt Myy Abs. Edge PPA 6.259 9 79 Au MyyxNx 1.981 
5.592 Sy reyior Ib Abs. Edge 2enky 6.262 1 77% Ma MyNyi 1.9799 
5.624 1 79 Au Mp MyNyi 2.2046 6.267 1 760s Mg MyNyx 1.9783 
5.628 8 74W My10; 2.203 6.275 3 77Ir Maz MyNyx 1.9758 
5.6330 3 40Zr Lp; DyMin 2.2010 6.28 2 74W MyNy 1.973 
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Wavelength Wavelength 

INS p.e. Element Designation keV A* p.e. Element Designation keV 
6.2961 3" 38 Sr Lys InN, 1.96916 7.101 8 79 Au MyNur 1.746 
6.30 1 760s My Abs. Edge 1.967 (Esl volar My. Abs. Edge 1.743 
6.312 4 73Ta My MinNy 1.964 7.12542 9 14Si Kay K Ly 1.73998 
6.33 1 75 Re My Abs. Edge 1.958 7.12791 9 14Si Kay KLyy 1.73938 
6.353 > fo. 08 MinNiw 1.951 7.168 Ie COV taw rr Abs. Edge 1.7297 
6.3672 GO) OSns5 LBs IyM yn 1.94719 7.250 Do OO.Kr InNin 1.710 
6.384 7 82Pb MyNy1 1.942 252 1 73Ta’ Ma MyNyiyvu 1.7096 
6.387 1 38Sr = Lin Abs. Edge 1.9411 7.264 5 OOK LBs IyMin 1.707 
6.4026 3 38Sr LB. IyMy 1.93643 7.279 5 36Kr Lys InN Ly 703 
6.4488 ae oonys Lea IyyMy 1.92256 7.30 2 efavla MyOimn 1.700 
6.455 9 78 Pt Myr 1.921 7.303 16/2 Hts MB MyyNy1 1.6976 
6.4558 SP eG Las LynMyy 1.92047 7.304 5 ousre LG, IyM yy, 1.697 
6.47 ipeoouwkre Ly Abs. Edge 1.915 7.3183 2 37Rb Lay Iyn1My 1.69413 
6.490 1 760s Mea MyNyr,vi1 1.9102 7.3251 3 37Rb- Lae Lyi 1.69256 
6.504 1 75Re Mp MyNyrx 1.9061 7.3563 Sh op) NG Lh IynMy 1.68536 
6.5176 3. 41NbY IinMy 1.90225 7.360 8 74W Myr 1.684 
6.5191 3 38Sr LBs Ty 1.90181 7.371 8 78 Pt MyNin 1.682 
6.521 4 83 Bi Mh MyNu1 1.901 7.392 1 36Kr Lit Abs. Edge 1.6772 
6.544 4 72HE My MinNy 1.895 7.466 4 79Au Mh MyNin 1.6605 
6-560 5 75Re My Abs. Edge 1.890 7.503 1 34Se Abs. Edge 1.6525 
6-585 5 83Bi Mg MyNu 1.883 7.510 4 36Kr Lf Lyn 1.6510 
6.59 1 74W Miy Abs. Edge 1.880 assign 3) 38:9F In IyMy 1.64933 
6. 6069 3 40 Zr Ln IM, 1 87654 if . 523 5 79 Au Mee MyNu 1.648 
6.6239 Si ales sie | we InMyy 1.87172 7.539 1 72H Me MyNyivir 1.6446 
6.644 1° Sab, Diz Abs. Edge 1.8661 7.546 8 68Er My MyNy 1.643 
6.669 Odi Ir Murr 1.859 7.576 Se OOnKr VL Gi InMyy 1.6366 
6.729 1 75 Re Ma MyNyivu 1.8425 7.60 1 68 Er MyyNiw 1.632 
6.738 1 1451 K Abs. Edge 1.8400 7.601 2 71 Lup Mp My Nvx 1.6312 
6.740 3 82Pb Mh MyNu1 1.8395 7.612 9 73Ta MynN1 1.629 
6.7530 1 14Si Kp KM 1.83594 7.645 8 77Ir MyNin 1.622 
6.755 3 37Rb Lys InNiwv 1.83532 7.738 4 78Pt Mh MyNin 1.6022 
6.757 1 74W MB MyNy1 1.8349 7.753 By Bee ba Abs. Edge 1.599 
6.768 6 7iLu My MinNy 1.832 7.767 9 35Br DB3,4 DyMyy 11 1.596 
6.7876 3) SL Rbi LBs LyMin 1.82659 7.790 § 78Pt Mee MyNu 1.592 
6.802 5 82Pb Mf MyNu 1.823 7.817 3 36Kr Laie IynMyv 1.5860 
6.806 9 74W MyOn 1.822 7.8362 3) 38. Sr 27 IynMy, 1.58215 
6.8207 3 OME LLB, IyMy 1.81771 7.840 2 71Lu Ma MyNyivu 1.5813 
6.83 1 74W My Abs. Edge 1.814 7.865 9 67Ho My MinrNwyv 1.576 
6.862 1 237 Rby Lair Abs. Edge 1.8067 7.887 OR 2 Et Myx 17572 
6.8628 2, 30iste Lay IynMy 1.80656 7.909 2 70Yb MpB My Nyx 1.5675 
6.8697 3 38Sr La. IynMty 1.80474 7.94813 5) 13 AUK Abs. Edge 1.55988 
6.87 1 73Ta My Abs. Edge 1.804 7.960 PR NEN IGS; KM 1.55745 
6.87 2 80Hg 6 MyyNin 1.805 7.984 By ese Torres Abs. Edge 1.5530 
6.89 2 76 Os Myr x 1.798 8.021 4 77 Ir Mh MyNun 1.5458 
6.9185 3 40:Zr- IM, 1.79201 8.0415 4 37Rb Ln IyyMy 1.54177 
6.959 Sasa Bre, Ly Abs. Edge 1.781 8.065 5 77Ir Me MyNu 155373 
6.974 4 81 Tl Mh MyNi 1.778 8.107 LO SeAS mmoy Abs. Edge 1579293 
6.983 f TEN, Moy ioe 1.7754 | 8.1251 5 35Br Lh Life 1.52590 
6.9842 3 37Rb LBs Ly TeggSid 8.144 9 66Dy My MinNwyv 12522 
6.992 2 74W Maz MyNy1 1.7731 8.149 5 70Yb Ma MyNyiyvu 1.5214 
7.005 9 74W MyOu1 1.770 8.239 8 75Re MyNimn 1.505 
7.024 8 70Yb My My1Ny 1.765 8.310 4 760s Mh MyNiur 1.4919 
7.032 ier) a 0 ee Ke) MyNu 1.763 8.321 9 34Se LBs, DyMy1,01 1.490 
7.0406 RAG In InMy 1.76095 8.33934 9 13 Al Koy KLyt 1.48670 
7.0759 6) SYP ash InMyy 1.75217 8.34173 9 13 Al Kay KLyy 1.48627 
7.09 Daal ea My 01,10 1.748 8.359 5 760s Mh MyNu 1.4831 
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Wavelength Wavelength 
A® p.e. Element Designation keV Ae p.e. Element Designation keV 
8.3636 4 37Rb Ll IynM, 1.48238 | 10.254 6 64Gd MB MryyNy1 1.2091 
8. 3746 5 35 Br Loas,2 LIynMiw,v 1.48043 10.294 1 34Se Ey! IynMy 1.2044 
8.407 1 34Se Ln Abs. Edge 1.4747 10.359 9 31Ga LBs,s LIyMy1,11 119% 
8.470 oF 70Yb MyN1 1.464 10.40 7 92U NuPr 1.192 
8.48 1 69Tm Ma MyNvivu 1.462 10.4361 8 32Ge Lai» LIynMiy,v 1.18800 
8.486 9 65Tb My MiNiw,v 1.461 10.46 3 64Gd Ma MyNviyvir 1.185 
8.487 5 69Tm My Abs. Edge 1.4609 10.48 1 70Yb Me MyNin 1.183 
8.573 8 74W My Nin 1.446 10.505 9 60Nd My MiurNw,v 1.180 
8.592 3 68Er MB MyyNv1 1.4430 10.711 5 63Eu My Abs. Edge isis 
8.60 7 92U NyPr,yv 1.44 10.734 1 33As In InM, 151550 
8.601 5 68Er My Abs. Edge 1.4415 10.750 7 63Eu Mp My Nyx 121533 
8.629 4 75Re Mo MyNinx 1.4368 10.828 3 #SihGae® tiny Abs. Edge 1.1450 
8.646 1 34Se Lin Abs. Edge 1.4340 10.96 3 63Eu Ma MyNy1,vir 1.131 
8.664 5 75 Re Mf. MyNix 1.4310 10.998 9 59Pr My MiNi, 1273 
8.7358 5 34Se Lp InMyy 1.41923 | 11.013 5 63Eu My Abs. Edge 1.1258 
8.76 if 9250) NyPur 1.42 11.023 2 31Ga £8; InMiy 1.1248 
8.773 RG 21Gonae Abs. Edge 1.4132 11.072 1 33As J} InmMy 1.1198 
8.81 i CP y NiPu 1.41 11.07 7 90 Th NuPy 1.120 
8.82 1 68Er Ma MyNyx,vir 1.406 11.100 1 SiiGa Waa Abs. Edge 1.1169 
8. 844 9 64 Gd My MyyNw.y 1.402 11.200 72°30 Zn LB3,4 IyM i111 1.1070 
8.847 5 68Er My Abs. Edge 1.4013 1427 1 62Sm Mp MryNy1 1.0998 
8.90 Ph TES Ae MyNin1 1.393 11.288 5 62Sm My Abs. Edge 1.0983 
8.929 1 33As LB, DLyMyz, 111 1.3884 11.292 1 31Ga Lai» Inn Myy,v 1.09792 
8.962 4 74W Mh MyNin 1.3835 11.37 1 68Er Me MyNur 1.0901 
8.965 4 67Ho MB MyyNyx 1.3830 11.47 3 62Sm Ma MyNy1,v11 1.081 
8.9900 5 34Se La,» IynMyw,v 1.37910 11553 1 58Ce My MinNiwy 1.0749 
8.993 5 74W Moo MiNi 1.3787 i552 5 62Sm My Abs. Edge 1.0732 
9.125 1 eSSeASH Ear Abs. Edge 1.3587 11.56 5 90 Th Nun Oy 1.072 
9.20 2 67Ho Ma MyNyivu 1.348 11.569 1, Nae Abs. Edge 1.07167 
9.211 9 63Eu My MinMiy,v 1.346 102575 2° 1iSNa® GK KM 1.0711 
9.255 1 35Br & LyMy 1.3396 11.609 2 32\Ge* In InMy, 1.0680 
9.316 4 73Ta Mh MyNiu 1.3308 11.862 1 30Zn Ly Abs. Edge 1.04523 
9.330 5 73Ta M2 MyNiu 1.3288 11.86 1 67Ho Me MyNiun 1.0450 
9.357 6 66Dy MB MiyNv1 1.3250 11.9101 9 11Na Kai» KQyim 1.04098 
9.367 1 33As Ly Abs. Edge 1.3235 11.965 2: 32'Ge™ IinMy 1.0362 
9.40 7 90 Th NyPur 15319 11.983 3 30Zn Lp, InMyy 1.0347 
9.4141 8 33As Lp InMy 1.3170 12.08 4 Sila My Min N,v 1.027 
9.44 7 90 Th NyPuy 1.313 12 5122 3 29Cu LBs, IyMy1, 11 1.0228 
9.5122 1 12Mg K Abs. Edge 1.30339 | 12.131 1-30 2a Easy Abs. Edge 1.02201 
9.517 > diGay Ly Abs. Edge 1.3028 12.254 3 30Zn Lap Iyn1Myy vy 1.0117 
9.521 2 12Mg Kp KM 1.3022 12.43 2 66Dy Me MyNinr 0.998 
9.581 2 32Ge Lp, IyMin 1.2941 12.44 2 60Nd Mpg My Nyx 0.997 
9.585 feesosBre LI IynMy 1.2935 12.459 5 60Nd My Abs. Edge 0.9951 
9.59 2 66Dy Ma MyNyivu 1.293 12.597 2 31Ga Ly InMy 0.9842 
9.600 9 62Sm My MynNyy.y 1.291 12.68 2 6ONd Ma MyNyzyi1 0.978 
9.640 oz Gem La, IyMy 1.2861 12.737 5 60Nd My Abs. Edge 0.9734 
9.6709 8 33 As Lay,» LinMiy,v 1.2820 12.75 3 56 Ba My MinNwv 0.973 
9.686 7 72HE Mt, MyNy 1.2800 | 12.90 9 92U NinOy 0.961 
9.686 7 72H Mh MyNin 1.2800 12.953 2 3l'Ga if IynMy 0.9572 
9.792 6 65Tb Mp MyNv1 1.2661 | 12.98 2 65Tb Mt MyNu1 0.955 
9.8900 pb Mg Keu,s KLy 11 1.25360 13.014 i 29 Cu Ly Abs. Edge 0.95268 
9.924 1 32Ge! In Abs. Edge 1.2494 | 13.053 3 29Cu Lp LyMiy 0.9498 
9.962 1 34Se€ In IyMy 1.2446 13.06 2 59Pr- Me MyNyi 0.950 
10.00 2 65Tb Ma MyNyi.vu 1.240 13.06 L SOEn* 2, Abs. Edge 0.9495 
10.09 1 ona N;Om 1.229 13.122 5 59Pr My Abs. Edge 0.9448 
10.175 1 32Ge Lp, LInMry 1216S" 4.43538 2 28 NI Ta, pat aa 0.941 
10.187 1 32Ge Lm Abs. Edge 1.2170 | 13.288 17'29°Cr” Len Abs. Edge 0.93306 
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Wavelength Wavelength 

A* p.e. Element Designation keV A* p.e. Element Designation keV 
13.30 6 83 Bi NyPruy1 0.932 18.8 2 47 Ag MyNi, 111 0.658 
13.336 3 29Cu Lai,2 IynMyy,v 0. 9297 18.96 4 24Cr LB3,4 DLyMy1, 111 0.654 
13.343 5 59Pr Ma MyNyivu 0.9292 19.11 2 25Mn Lp, InMiy 0.6488 
13.394 5 59Pr My Abs. Edge 0.9257 alte ysl 1 52'Te Myr 0.648 
13357 2 64Gd Me MyNin 0.914 19.40 7 48Cd MuNiw 0.639 
13.68 2 30Zn Ly InMy 0.906 19.44 Smoot ta Me MyNu1 0.638 
13.75 4 58Ce MB MyyNy1 0.902 19.45 1 25Mn Laie IynM yy 0.6374 
13.8 1 90 Th Ny10y 0.897 19.66 Om Donk Miv,v Abs. Edge 0.631 
14.02 2 30Zn JL IinMy 0.884 19.75 4 26Fe Ln LyM, 0.628 
14.04 2 58Ce Ma MyNyivu 0.883 20.0 1 50Sn My 0.619 
14.22 2 63Eu Me MyNin 0.872 20.1 2 46Pd M{Ni1,101 0.616 
14.242 5 28Ni Ln Abs. Edge 0.8706 20.15 1 26%e> Z} IynM, 0.6152 
14.271 6: 2ZSNL LB InMiy 0.8688 20.2 1 $1Sb MynN1 0.612 
14,3018 1 10Ne K Abs. Edge 0.866889 | 20.47 7 48Cd My MinNw,v 0.606 
14.31 3 27 Co IB3,4 IyMi110 0.870 20.64 4 56Ba Me MyNin 0.601 
14.39 5 58Ce MyOi1,111 0.862 20.66 7 47 Ag MuNw 0.600 
14.452 5 10Ne KB KM 0.8579 20.7 1 24Cr Lyn Abs. Edge 0.598 
14.51 5 Silas Mp MyNyx 0.854 ZAn19 3) 23°Va EB34 IyMy1,n1 0.585 
14.525 5 28Ni Ln Abs. Edge 0.8536 PN SAMY Ie 24:Gry LB; InMy 0.5828 
14.561 SORTS Tacs | Lilley 0.8515 | 21.34 5 sore UnCut 0.581 
14.610 3 10Ne Kaas KlLyn1 0.8486 21 £5 1 50Sn MyyNy 0.575 
14.88 5S) SiolLae Ma MyNvivu 0.833 21.64 3 24Cr Lair IynMiyv 0.5728 
14.90 2 29'Cag Ly IM 0.832 21.78 Soe Le MyOm 0.569 
14.91 4 62Sm Me MyNin 0.831 21.82 7 47Ag My MinNw.v 0.568 
15.286 OF 29h 21 IynM, 0.8111 21.85 2 25Mn Lyn InMy 0.5675 
15396 1 56Ba My Abs. Edge 0.7967 22et 1 46 Pd MuNyw 0.560 
15.618 Se 2aiCon Ly Abs. Edge 0.7938 22.29 1 25Mn Li IynMy 0.5563 
15.65 4 26Fe LBs DM 0.792 22.9 2 48Cd MyNy 0.540 
15.666 8) 2HCoy Li InMyy 0.7914 23.32 1 80 K Abs. Edge 0.5317 
15 R72 9 56 Ba My Om 0.789 23.3 1 46Pd My MinNwyv 0.531 
15.89 1 56Ba My Abs. Edge 0.7801 23.62 3 80 Ka KL 0.5249 
15.91 5 56 Ba MyO0n 0.779 23.88 4 23Va LAR InMry 0.5192 
15.915 5° 2%Go Inn Abs. Edge 0.7790 24.25 3) 23a) Lay,2 IinMyy,v 0.5113 
15.93 4 32Te My MinNw,v 0.778 24.28 5 50Sn Myt,v Abs. Edge 0.511 
15.972 6 27Co Lar» IynMy,v 0.7762 24.30 3) 241Cre Ln InMy 0.5102 
15.98 5 51Sb MuNw 0.776 24.4 2 47 Ag MyNy 0.509 
16.27 Su eZee Lay InMy 0.762 24.78 1 24Cr Li IynMy 0.5003 
16.46 4 60Nd Me MyNin 0.753 25.01 9 45Rh My MiurNw,v 0.496 
16.693 9 28Ni JL} IynM, 0.7427 2583 1 50Sn MyO0n,n1 0.491 
16.7 1) 24)Cre Ly Abs. Edge 0.741 25.50 9 44Ru MyNiw 0.486 
16.92 4 51Sb My MyNwv 0. 733 25. 7 1 50Sn MyOn1 0.483 
16.93 5 50Sn MruNw 0.733 26.0 1 47 Ag MinN1 0.478 
17.19 4 25Mn Lfs4 IyMy,m 0.721 26.2 2 46 Pd MyNy 0.474 
17.202 5 26Fe In Abs. Edge 0.7208 26.72 Y) Bw tke My vNi,101 0.464 
17.26 1 26Fe Lf, InMy 0.7185 26.9 1 44Ru My MinNw,v 0.462 
17.38 459 Pre M6 MyNin 0.714 27.05 2 22 Lie LB; InMyy 0.4584 
17.525 § 26Fe Lin Abs. Edge 0.7074 27.29 1 22Ti Lym Abs. Edge 0.4544 
17.59 2 26Fe Laie InnMywv 0.7050 27.34 3. 23Va Ln InMy 0.4535 
17.6 1) S2eTe Mui 0.703 27.42 227i Las LmMwry 0.4522 
17.87 3 27Co Ln InMy 0.694 =| 27.77 1 23Va Li LyMy 0.4465 
17.94 5 50Sn My MyNw,yv 0.691 27.9 1 46Pd MynM1 0.445 
17.9 1 24Cre Lyy Abs. Edge 0.691 28.1 2 45 Rh MyNy 0.442 
18.292 S$ 2Co. U Lu; 0.6778 | 28.13 5 48Cd Mivy Abs. Edge 0.4408 
18.32 2 OF Ka KL 0.6768 28.88 8 S51Sb Me My vNi1,01 0.429 
18.35 4 58Ce Mt MyNin 0.676 29.8 1 45 Rh MyyNy 0.417 
18.8 1 51Sb MyM 0.658 30.4 1 48Cd Myy On, 11 0.408 


SS SE EE eee 


E-173 





Wavelength 
A*® 


0 
fo) 


DHFR KH WRF OF NHNN OR WR WFP ENN KFPNHNHNHNHNHNWWHNPF NONE WHEWHENHNPOWNNHEPPHWOUNN RP Ware 


. Element 


48 Cd 
47 Ag 
22 Ti 
7N 
21'Sc 
47 Ag 
50 Sn 
21 Se 
PRA 
7N 
92 U 
44 Ru 
41 Nb 
47 Ag 
90 Th 
92U 
41 Nb 
21 Sc 
20 Ca 
42 Mo 
20 Ca 
21 Sc 
20 Ca 
20 Ca 
90 Th 
20 Ca 
48 Cd 
46 Pd 
42 Mo 
41 Nb 
47 Ag 
20 Ca 
41 Nb 
45 Rh 
20 Ca 
92 U 
19K 
82 Pb 
92 U 
46 Pd 
6C 
6C 
44 Ru 
82 Pb 
80 Hg 
51 Sb 
39 Y 
81 Tl 
79 Au 
19K 
50 Sn 
45 Rh 
19K 
80 Hg 
78 Pt 
90 Th 
39 Y 
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Wavelength 
Designation keV A* p.e. Element 
MyOm 0.403 49.4 1 79 Au 
My Abs. Edge 0.4022 49.5 1 90Th 
In In;My 0.4013 50.0 1 90 Th 
K Abs. Edge 0.4000 50.2 Leet Ie 
LB, LyMyy 0.3996 50.3 1 52Te 
My Abs. Edge 0.3981 50.9 1 785Rt 
Mt My vyNi 311 0.397 51.3 1 857Sr 
Loa,2 IynM yy v 0. 3954 519 1 76 Os 
Ll IynM 0.3953 52.0 2 48(Cd 
Ka KL 0.3924 52.2 1 51 Sb 
NyNv1 0.390 52.34 7 44Ru 
MyM 0.384 52.8 1eeid Ir 
MyNyw 0.375 53.6 1 38'SE 
MyyvOum — 0.370 54.0 2 74W 
NywNyx 0.3693 54.0 1 47 Ag 
NyNyivu 0.357 54.2 1 50Sn 
My MinNiwv 0.356 54.7 2 760s 
In InMy 0.3529 54.8 2 42 Mo 
In Abs. Edge 0.3529 55.8 1 74W 
MyNx 0.351 55.9 1 18A 
Din Abs. Edge 0.34931 | 56.3 1 18A 
Ll LynMy 0.3483 56.5 1 46 Pd 
Innnr Abs. Edge 0.34793 | 57.0 2 37 Rb 
Tp, InMiy 0.3449 58.2 1) ste 
NyNyityvur 0.3414 58.4 1 74W 
Lan,» IynMyy,v 0.3413 58.7 2 48Cd 
M¢ My vyNirun 0.3371 59.3 1 45Rh 
My vOu,n1 0.332 59.5 3 74W 
My 0.331 59.5 2 -37°Rb 
MyM 0.323 60.5 1 47 Ag 
M¢ My vNiru1 0.3117 61.1 2e se 
In IM 0.3064 61.9 2 41 Nb 
MyyNy 0.305 62.2 1 44Ru 
My vOu,u1 0.303 62.9 1 46Pd 
Li IyyMy 0.3027 63.0 5 71 Lu 
Ny,Oy 0.295 64.38 7 42 Mo 
Lyn ur Abs. Edge 0.2946 65.1 7 70 Yb 
NywNv1 0.293 65.5 1 45Rh 
Nyz1O1w 0.286 65. 7 2 dito 
Mé My vNirin 0.2844 67.33 9. 77CI 
K Abs. Edge 0.28384 | 67.6 eS: 
Ka KL 0.277 67.90 9.7 
My vOu,m 0.2768 68.2 3 90 Th 
NyNyi vu 0.2756 68.3 1 44Ru 
NyNvx 0.274 68.9 2042 Mo 
MuMry 0.2743 69.3 5S %OVNb 
MyNy 0.267 70.0 4 40 Zr 
NyNvivu 0.267 72.1 3. 41 Nb 
NyNyv1 0.265 72.19 9 41 Nb 
Li InMy 0.2625 ree | 9 68 Er 
MyM 0.2621 74.9 1 42 Mo 
Me My vNuim 0.2601 76.3 7 68 Er 
Lh LinMy 0.25971 | 76.7 2 40 Zr 
NyNvyz vir 0.259 76.9 2 35'Br 
NywNyr 0.258 78.4 2 41 Nb 
NyyOy 0.2572 79.8 3 S5'Br 
My 0.256 80.9 3 40 Zr 
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Designation 


NyNyivur 
Nyx101r 
NynOv 
NywNv1 
MynMy 
NyNyivu 
MyN1 
NryNv1 
MyMy 
MyMy 

My vNi101 
NyNyivu 
MynNy 
NuNyw 
MyMyy 
MynMy 
NyNvivur 
My yOu, 
NywNv1 
InMy 
Inn, 
MyMiy 
MyNy 
NryNyr 
NyNyu 
MynMy 
MyM 
NyNyvx 
MiNi 
MinMy 
NyNvivu 
My yOn,m 
MyM 
Myy1My 
NwNy1 

My wNuu 
NywNy1 
MynMy 
NyNyivu 
InMy 

KL 

IynMy 
OmPr,yv 
MynMy 
MyM 
NyNyiyvu 
My,vOr,m 
MyMyy 

My vNu,m 
NwNy1 
MyrMy 
NyNyiyvu 
MyMyy 
MyM 
MinMy 
MinNy 
MinMy 


keV 


0.2510 
0.2505 
0.2479 
0.2470 
0.2465 
0.2436 
0.2416 
0.2388 
0.2384 
0.2375 
0.2369 
0.2348 
0.2313 
0.2295 
0.2295 
0.2287 
0.2266 
0.2262 
0.2221 
0.2217 
0.2201 
0.2194 
0.2174 
0.2130 
0.2122 
0.2111 
0.2090 
0.208 

0.2083 
. 2048 
2028 
. 2002 
. 1992 
.1970 
197 

. 1926 
. 190 

. 1892 
1886 
1841 
1833 
1826 
1817 
1814 
1798 
179 

177 

1718 
1717 
171 

. 1656 
163 

.1617 
1613 
1582 
1554 
1533 


Wavelength 


p.e. 
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X-Ray Wavelengths 
TABLE B (Continued) 











Element 


39 Y 
40 Zr 
66 Dy 
16S 
38 Sr 
65 Tb 
39 Y 
38 Sr 
37 Rb 
83 Bi 
83 Bi 
39 Y 
1S P 
37 Rb 
66 Dy 
62 Sm 
82 Pb 
65 Tb 
82 Pb 
15P 
82 Pb 
60 Nd 
38 Sr 
38 Sr 
35 Br 
29 Cu 
4 Be 
63 Eu 
81 Tl 
59 Pr 
35 Br 
4 Be 
81 Tl 
62 Sm 
81 Tl 
14 Si 
37 Rb 
37 Rb 
37 Rb 
60 Nd 
14 Si 
59 Pr 
30 Zn 
13 Al 
30 Zn 
58 Ce 
37 Rb 
57 La 


Designation 





Ms 


Ll, n 


Me 
Iy1,11 


Ke 


Ly1,111 


Msp 
Mii 


MyMyy 

My vNum 
NwwNyivu 
Ly1,mMy 
MyMyy 
NwyNyryu 
MinMyy,v 
MinMy,yv 
MyM 
Nyx101v 
NynOy 

My vNum 
Abs. Edge 
MinMyy,v 
Nyy,vOn1, 111 
Ny vNyi.v0 
Ny1Oy 
Nry,vOn,11 
Nyr10ry 
Iy,mM 
NynOy 
NywvNvivu 
MyNu.m 
MyNin 
MyMyy 
Abs. Edge 
Abs. Edge 
Nyy ,vOu,m1 
NyOy 

Ny vNvivu 
MinMywy 
KL 

Nyi01y 
Nyy,vOu,111 
NynOv 

Abs. Edge 
MyNin 
MyNu 
MyNin 
Ny,vOu,m 
Iy,mM 

Ny ,vOn,11 
Abs. Edge 
Abs. Edge 
Abs. Edge 
Ny,vOn, 11 
MyM 
Nyy,vOn, 11 














Wavelength 

keV A* p.e. Element Designation 
Qels22 a | 157 3 30Zn My,11M wv 
0.1511 159.0 2 56Ba NyyOnyy1 
0.149 159.5 5 29Cu My Abs. Edge 
0.1487 163.3 2 56 Ba Nyw0On 
0. 1447 164.6 2 56Ba NyOw1 
0.144 164.7 Smioorbr MMi 
0.1434 166.0 5 29Cu Min Abs. Edge 
0.1357 170.4 dy SrA Ly1 Abs. Edge 
0.1355 171.4 5 13 Al Lyt10M 
0. 1354 173. 3 29 Cu My, n1Mwy 
0.1330 181. 5 90 Th Or, vO1,11 
0.1328 183.8 1a55)Cs Nyw0Ow 
0.132 184.6 3) 65) Br MyM 
0.1282 188.4 1 28Ni My Abs. Edge 
0.128 188.6 ile AE CORS NyOn 
0.126 189.5 3) fe eke MyNin 
0.1237 = |190.3 1 55Cs NyOn1 
0.1213 =|190. 2 28Ni MyM, 
0.1211 191.1 2 35Br Mg MyNiu 
0.1194 |192.6 2 35Br Mh MyNut 
0.1189 197.3 1 12Mg Ly Abs. Edge 
0.116 202. SeZieGo My, n1 Abs. Edge 
0.1148 |203. 1 16S yLy,11 
0.1140 214. 6 27Co My,mMyv 
0.1133 (224. 15311 Nw,v Abs. Edge 
0.1121 226.5 POS a IG Abs. Edge 
Oealilst 227.8 1 34Se My Abs. Edge 
Ost1O se H12283 1 3Li Kea KL 
0. 10968 230. 2 34Se MyNinx 
0.1095 230. 1 26Fe Mizu Abs. Edge 
0.1089 |243. 5 26Fe My, 11Mw,yv 
0.1085 |249.3 1 12Mg Li Abs. Edge 
0.1075 |250.7 1 12Mg Ly Abs. Edge 
0. 1056 251 5 5 5 2 Mg IywuM 
0. 10530 273. 6 25Mn My urMiv,v 
0.1006 |290. 1 13 Al LyLy,11 
0.0978 309. 9 24Cr Mu,mM wv 
0.0970 |317. 1 12Mg LyLy, 11 
0.0964 |337. 9 23V My, mMiw,v 
0.0962 |376. 1 11Na yl, 
0.0915 |399. 5 35'Br Ny Abs. Edge 
0.0908 405. 5 11 Na Ly, Abs. Edge 
0.0905 407.1 5 11 Na IymM 
0.08701 (417. 5 17Cl My Abs. Edge 
0.0862 |444. BI Oy Abs. Edge 
0.0859 525. 9 20Ca Myx 
0.0859 692. 9 19K My, 1111 
0.0812 
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keV 


0.079 
0.07796 
0.0777 
0.07590 
0.07530 
0.0753 
0.0747 
0.07278 
0.0724 
0.072 
0.068 
0.06746 
0.0672 
0.06581 
0.06574 
0.0654 
0.06515 
0.0651 
0.06488 
0.06437 
0.06284 
0.061 
0.061 
0.058 
0.0552 
0.05475 
0.05443 
0.0543 
0.0538 
0.0538 
0.051 
0.04973 
0.04945 
0.04929 
0.045 
0.0428 
0.040 
0.0392 
0.0368 
0.03299 
0.0311 
0.0306 
0.03045 
0.0297 
0.0279 
0.0236 
0.0179 


X-RAY ATOMIC ENERGY LEVELS 
J. A. Bearden and A. F. Burr 


These tables were originally published as the final report to the U.S. Atomic Energy Commission as 
Report N YO-2548-1 in partial fulfillment of Contract AT(30-1)-2543. The tables were later reproduced in 
Review of Modern Physics. The data may also be obtained from the Superintendent of Documents, U.S. 
Government Printing Office, Washington, D. C. 20402 in the publication NSRDS-NBS 14. Persons seeking 
discussion of the details of calculations, sources of energy level information and the problem of properly 
interpreting the experimental measurements should refer to the original publication or to Review of Modern 
Physics, Vol. 39, 125-142, January 1967. 

All of the x-ray emission wavelengths have recently been reevaluated and placed on a consistent A* scale. 
For most elements these data give a highly overdetermined set of equations for energy level differences, 
which have been solved by least-squares adjustment for each case. This procedure makes ‘“‘best’’ use of all 
x-ray wavelength data, and also permits calculation of the probable error for each energy difference. Photo- 
electron measurements of absolute energy levels are more precise than x-ray absorption edge data. These 
have been used to establish the absolute scale for eighty-one elements and, in many cases, to provide addi- 
tional energy level difference data. The x-ray absorption wavelengths were used for eight elements and ioniza- 
tion measurements for two; the remaining five were interpolated by a Moseley diagram involving the output 
values of energy levels from adjacent elements. Probable errors are listed on an absolute energy basis. In the 
original source of the present data, a table of energy levels in Rydberg units is given. Difference tables in 
volts, Rydbergs, and milli-A* wavelength units, with the respective probable errors, are also included there. 
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X-RAY SPECTRA 
Compiled by J. M. Cork 
Emission WAVE-LENGTHS IN KX UNITS 
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GRATING SPACE IN CRYSTALS 
kX Units* 


X-RAY SPECTRA (Continued) 
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DIFFRACTION DATA FOR CUBIC ISOMORPHS 


From Volume 14, pages 689, 690, and 691 of the Analytical Edition of 
Industrial and Engineering Chemistry. i 


C (diamond) 
Si 


a-Co 


aenite (57.7% Fe, 40.8% Ni, 0.6% P) 


u 
y-Fe (1370°K.) 
Rh 


a-Cr 
8-Fe (1070°K.) 
wae (1700°K.) 


V-C 


a 
B-Ti (1200°K.) 
Li (~80°K.) 


1 
B-Zr (1120°K.) 
Na (~80°K.) 
Na 


Ba 
K (120°K.) 


K 
Rb (~80°K.) 
Cs (~80°K.) 


Li 
(LieTiOs) 
(LizTiOs-MgO) 


VN 
CrN 


VC 
(63 LizFe204-37LizTiOs) 
NiO 


MgO 
MgO (1570°K.) 
TiN 


TiO 

80 TiN-20 TiC 
CoO 

V-N 

FeO (160°K.) 
FeO (299°K.) 
VC (ephase) 
TiC 


CbC 

CbN 

MnO (117°K.) 
MnO (299°K.) 
ScN 
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(With permission.) 


X Units 


.82 B 1 (Continued) 
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5.92 


OOnananonwkeh em NNNNNAIO ESSE ST DD 2D. D2. D2. D2. DD. DD D2 DDD. D2. DDD. DDD DD DDD. DDD DA HS NN 
ak oars ae ns te 5 28 
wo 


HHEHEHEHEH- HE 


oosssss 


H 0s 


B3 





Substance 


(Na2CeOs) 
(NazPrO;z) 
NaH 


MnS (130°K.) 
MnS (299°K.) 
KF 


AgCl 
AgCl-AgBr 


AgBr 


RbH 
B-NaSH (>360°K.) 
CeAs 


BaSe 

§-KSH (>440°K.) 
SrTe 

RbCN 

RbBr 

NH.Br ( >411°K.) 
8-RbSH (470°K.) 
BaTe 

KI 

8-CsCl ( >730°K.) 
NHal ( >255°K.) 
RbI 


AgClO. (453 + 20°K.) 
NaClO, (618 + 35°K.) 
KClO, (598 + 15°K.) 
TICIO, (553°K.) 

NH.ClOx (528 + 15°K.) 
RbC1O. (583 + 10°K.) 
CsClO« (513 + 10°K.) 


CuF 
CSi IV 
BeS 


BeSe 
Se Fos Mo, Sn)«(8, As, Te)s-«, cousite 
uC 


B-ZnS 

AIP 

GaP 

BeTe 
MnS (red) 


DIFFRACTION DATA FOR CUBIC ISOMORPHS 





(Continued) 
X Units Substance X Units Substance 
4.33 Cl! Bac 
5.ea” 3 (Continued) oe 4.619 LizO 
3.635 Gade B07 haa) 
5.655 ZnSe 5.0 HY 
pe an ‘08 (95ZrO25CeO») 
oe as 5.13 95HfO2-5CeO2) 
5.84 HeS 5.38 rO2 
5.86 InP ae REO: 
6.04 CdSe oe CdFa 
6.04 InAs Beg CuFs 
6.05 Cul ae CaFs 
6.07 HgSe ee U02, 
oe ave (66CaF233Y F:) 
a Oe cts 5.53 91CaF2-9ThF,) 
6.12 1Sb 5.54 aks 
6.12 GaSb aa pax0 
6.13 SnSb aed BBO: 
6.383 a-AgsHgle Pan CurS 
6.40 HgTe . LieS 
6.43 CdTe py que 
oa oar 5.782 SrF2 
ee ree 5.796 EuF2 
or 5.838 (66SrF2-33LaF%) 
6.195 “ LiGa 5.91 PtAls 
6.209 LiZn pias Aye 
eee ee 5.935 B-PbF2 (520°K.) 
6. 687 Lica gee os 
6.786 Lin ; Vibe 
eee nee 6.06 AuGaz 
7.373 (CeMes) He aa: 
7.373 (PrMes) 6 35 mee 
7.473 aTl ey, 
ek 6.368 RaF: 
4.437 NiSi 6.379 Me2Ge 
4.438 FeSi 6.436 K20 
4.438 CoSi 6.50 LieTe 
4.548 MnSi 6.50 Aulnz 
4.620 CrSi 6.526 NaS 
B2 6.763 Meg:Sn 
2.603 NiBe 6.809 NaSe 
2606 CoBe 6.81 Mg2Pb 
2.69 CuBe 6.98 SrCl2 
2.813 PdBe 7.314 NazTe 
2.82 ALNi 7.38 KS 
2.945 CuZn 7.65 RbS2 
2.989 CuPd 7.676 K2Se 
3.146 AuZn 8.152 K:Te 
3.156 AgZn C 15 
3.168 AgLi 5.94 Be2Cu 
3.259 AuMg 6. 287 BesAg 
3.275 AgMg 6.435 Be:Ti 
3.287 HeLi 6.96 MgNiZn 
3.325 AgCd 7.03 CuzMg 
3.34 AuCd (670°K.) 7.61 Wadr 
3.424 iT] 7.79 Au:Na 
3.442 HeMg 7.91 AuzPb 
3.628 MeTi 7.94 AusBi 
3.67 PrZn 8.02 Al:Ca 
3.70 CeZn 8.04 Al:Ce 
3.73 AINd 8.16 AlzLa 
3.74 a-RbCl (83°K.) 9.50 BisK 
ees MCN 5.41 C7 ves 
; Tl : aE é 
382 Prd 5.42 (Fe, Ni)S2 (6.5 % Ni) 
3.84 TISb 5.57 nee 
2 
deere ae 5.57 Byanoite (53.8% NiSe, 39.1% FeSs, 
3.86 NH.Cl ( <457°K.) ose es 
3.86 CeCd eae a 
3.88 MePr Pee (Ce Ni 
ae UAE 5.65 (Cu, Ni, Co, Fe)(S, Se)z 
3.97 TIBr eon Nis: 
3.98 TIBi 5.74 NiS2 
4.024 §rTl Bees Roce, 
4.05 NHBr (<411°K.) a 1OsSer 
4.112 CsCl oe |Pta 
4°20 TIL oie PdAs: 
4.20 CsCl (<720°K.) oe | Nis 
4.25 CsCN ee nSs 
4.287 CsBr noe un: 
4.29 CsSH e880 ak 
4.37 NHul (290°K.) hoe PtSb: 
4.56 CsI ari : 
, Der. Hi hush, 
2 
he oy ee oes 
re 18 bt 4.25 Cu:0 
4.12 PrBe avs Fl acs 
tt oe 8 cite 
4.14 CaBe 3:00 Nisbs 
a a LaBe ; (Ni, Fe) AsS, plessite 
, 1S ThBs Ni(As, Sb)S, corynite 
4.19, SrBe Ni(Sb, Bi)S, kallilite 
; BaBe . (Co, Ni)SbS, willyamite 
as a RE ES SP RE FT ET ES SETAE OS SEE REE SS | 
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DIFFRACTION DATA FOR CUBIC ISOMORPHS 
(Continued) 
X Units Substance X Units Substance 
. eer i 
. 5 . 1CrT2U4 
8.13 oe) 8.30 MgCr204 
9.37 8. ZnCr204 
9.42 8. CoCr204 
9.74 8. ZnGa204 
9.79 8. NiFe2O« 
9.94 8. Cu2Cr204 
10.12 8. FeCr20. 
10.15 8. MegFe204 
10.37 8. CoFe204 
10.39 8. NiMn204 
10.52 8. ZnFe2O« 
10.54 8. FeFe20. 
10.57 8. (en, Mg) Fe2O« 
10.58 8. iCo20. 
10.60 8. MnCri04 
10.63 8. TiMg20« 
10.70 8. TiZn204 
10.79 8. CuFe20« 
10.79 8. FeV20. 
10.84 8. MnCr204 
10.85 8. TiFe2Os 
11.05 8. MnFe20. 
11.40 8. CdCr:0O4 
12.02 8. SnMg20« 
12.33 Mg:sAss 8. SnCo20. 
D6: 8. SnZn204 
3.05 AsiOe 8. CdFe20« 
11.14 SbiOc 8.6 TiMn20« 
Dil 8. MgIn204 
aoe ZrCle 9. Ag:MoO« 
. TiBrs 9. CoCo2Sa 
(11.34) CBrs) (>320°K.) 9. Co, Ni)aSs 
(11.62) Clu) 9. uCorO« 
11.89 ela 9. NiN2Sa 
11.99 Sil« 9. ZnCr2Sa 
12.00 Tila MnCr2Sa 
12.23 ED Snla CdCr2S. 
1 K2Zn(Cn)« 
; iOs K:Cd da 
3.78 LaAlOs 
3.80 CaTiOs 2Na2SO«-NaCl-NaF 
3.83 NaWOs F 
3.85 Na, Ce, Ca)(Ti, Cb)Os Loparite KCr(SO«)212H:O 
3.88 aTaQOs KAI1(SO4)2712H20 
3.89 LaGaOs NH,Al(SO«)2°12H20 
3.89 NaCbO; NHiFe(SO.)2:12H:0 
3.91 SrTiOs RbAI(SO.«)2°12H20 
3.92 CaSnOs TIAI(SO4)2°12H20 
3.97 BaTiOs CsAl(SO4)2712H20 
3.98 KTaO; NH3-CH;Al(SO«)2"12H20 (6-alum) 
3.99 CaZrOs Langbeinite 
4.00 KMeFs K2Mg(SO,)s 
td KNiFs K:2(Ca, Mg)(SOs1)s 


KCbOs 
SrSnO; 
KZnF; 
KCoFs 
SrHfOs 
SrZrOs 
BaZrOs 
BaPrOs 
BaCeOs 
KIO 


GO; 


G2 


Zn, Co) 


CCD OCOD GGG @MG@G BONN A COO CT RRR RR 
yy 


(Ni, Co)(Co, Ni)20« 


(Mn, Co)(Co, Mn)106 











H 21 
AgsPO. 

AgsAsOx (90°K.) 
AgiAsO, (380°K.) 


CusVS.4 


K2SiFs 
(NH,4):SiFs 
Rb2CrFsH20 
TleCrFsH20 
(NHo):VFsH:0 
Rb2VFsH:0 
Th:VFsH20 
Rb:Sil’s 
TleSil’s 
Cs:8iFs 
Cs2GeFs 
K2PtCle 
K:OsCle 
TlePtCls 
(NH,)2PtCle 
K2ReCle - 
Rb2PtCle 
RbeoTiCls 
(NHa2SeCle . 
K2SnCle 
TloSnCls 
Rb2SeCle 
Rb2PdBre 


Ni(NHs) Cla 


Co(NHs;)6Cla 
ThTeCle 
(NH,4)2PbCle 
K2TeCle 
Fe(NHs) «Cle 
Meg(NHs)6Cls 
Cs2PtCle 


H 2 
J is 


0204 
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X Units 


Jl 


10.0 


DIFFRACTION DATA FOR CUBIC ISOMORPHS 
(Continued) 


Rb2ZrCle 
ee 2TeCle 

yee 6Cla 
Rbz 


Cs2TiCle 
Rb:TeCle 
ee Hoamloos 
's2Se 
K:OSBre 
Cs2SnCle 
K2SeBre 
K2PtBre 
Co(NHs3) «Bra 
Ni(NHs3) «Bre 
Cs2ZrCle 
Cs2PbCle 
Cs2TeCle 
Co(NH3;)sH20SO.Br 
y 4)2SeBre 
n(NHs3)6Bra 
Fe(NH:3)6Bre 
Me(NHs)sBr2 


Sr2Ni(NO2)6 
Pb2Ni(NO2)6 
NH<,):SnBre 
baSnBre 
CONE SCO 
Co(NH:3)«SeO.Br 
BazNi(NO2)6 
Ca(NH;)c«Br2 
Co(NHs3) «SO«I 
CsoSnBrs 
ee 
Ni(NHs)cl2 


Ha)cle 
Meg(NHs)cl2 
Mn(NHs)clI2 
Cd(NHs)clI2 
Ca(NHs3)cl2 
Ni(NHs3)6(BF,)2 
Co(NHs3)6(BF4)2 
Zn(NHs3)6(ClO4)2 
Meg(NHs)6(BF4)2 
Fe(NHs)6(BF.)2 
Mn(NHs;)6(BF4)2 
Cd(NH:3)6(BF4)2 
Ni(NHs3)6(ClO«)2 
Co(NHs3)6(ClO«)2 
Ni(NHs:)6(SO3F)2 
Co(NHs3)6(SOsF)2 
Fe(NHs3)6(ClO«)2 
Mg(NHs3)6(ClO«)2 
Cd(NHs3)cBr2 
Fe(NH;)6(SOsF)2 
Mn(NHs3)6(ClO«)2 
Cd(NH<3)6(ClO,)2 
Mn(NHs3)6(SOsF)2 
Cd(NHs3)6(SOsF)2 
Ni(NHs3)6(PFs)2 
Co(NHa)6(PFs)s 
Ni(NH2-CHa)els 
Co(NH2:CHs)el2 
yey a}25nCle 
S(CHs3)s}2SnCle 
N(CHs)4]2PtCle 
IoD a eae 


Ne H;) 1C2H 5}2SnCle 
{P(CHs;)(C2Hs) s}2SnCle 


LisFeFs 
ee) 2AlFe 


ONE DVS 
rer: 
H.i)MoO.F s 
ere 
K3FeF’s 
CuLizFe(CN). 
Cui 
R= K, Rb, NHg, TI 
KiGare(NOos 
K2CaCo(NO2)6 
K.CaFe(NO2)6 
Fe!'!RFe!!(CN)6 
= Na, K, Rb, NHe 
K2HgFe(NO2)6 
K2SrCo(NO2)6 
(NH,4)2CaFe(NOz2)6 
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ee or) 


mee COCOOONNN RRR Re Ree eee eee 
a 
N 


et 


K 61 


Sls 


S 6: 
S 0s 
S 62 
Tetrahedrite 


NaTl,Co(NOz2)6 
KeCdNi(NO2)6 
(NH4)2CdFe(NO2)6 
KeoHgeNi(NO2z)6 
KoSrke(NO2)6 
TlhCaFe(NO2)6 
KePbI*e(NO2)6 
K2CaNi(NOs2)6 
(N Ha) 2SrFe(NO2)6 
NH4,4)2PbFe(NO2)6 
InCd Ni(NOz)6 
ThPbFe(NO2)6 
Nakb2Co(NO2)6 
Ti:SrFe(NO:)6 
K2PbCo(NO2)6 
NH4)2CdNi(NO2)6 
lsHgNi(NO2)6 
K2BaFe(NO2)6 
K2BaCo(NO2)6 
K3Co(NO2)s 
NH4,)2Hg Ni(NO2) 6 


(NH) :Bare(NO.e 
K2LiBi(NO2)6 
K2PbNi(NO2)6 
TlBaFe(NOz)6 
Rb2CdNi, Cd(NO2)6 
KsIr(NO2z)6 
Rb2LiBi(NO2)6 
K2PbCu(NO2)6 
K2Rh(NO2)6 
(NH,4)2LiBi(NO2)6 
TleLiBi(NO2).6 
K2BaNi(NO+2)6 
NaCs2Co(NO2)6 
Ba;s[Rh(NOz2)6]2 
Tl;Co(NO:)s 
Rb3:Co(NO2)6 
NH,)saIr(NO2)6 
IsIr(NO2)6 
RbsIr(NO2)6 
NH,)2Co(NO2)6 
seCd[Ni, caee 
Co(N 3)sH20 
RbsRh(NO2)6 
K2NaBi(NO2)6 
Co(NHs)clI3 
TlsRh(NO2)6 
NH,4)s3Rh(NO2)6 
s2LiBi(NO2)6 
KeAgBi(NO2)6 
Rbz2NaBi(NO2)6 
NH,)2NaBi(NOs2)6 
lzNaBi(NO:)6 
Rb:AgBi(NO2)e 
ThAgBi(NO2)6 
NHs3)2AgBi(NO2)6 
s2NaBi(NO2)6 
Cs3;Co(NO2)6 
CssIr(NO2)6 
Cs3Bi(NO:2)6 
Cs2AgBi(NO2)s 
Co(NHs3)6(BF4)3 
CssRh(NO2)6 
(Co(NH3)s-H20](ClO«)s 
Co(NHs)6(ClO«)s 
Co(NHs3)6(PF 6) 


SiP2O7 
TiP2O7 
SnP207 
HfP:O7 
ZrP207 
UP:07 


Alo(Mg, Fe)s(SiO«)s, pyrope 
AlLF Alea almandite 
AlzMn;(SiOs)s, spessartite 
Al2Ca3z(SiO«) 3, grossularite 
Al, Fe)2Ca3(SiO«)3, hessonite 
r2Cas(SiO.) 3, uvarovite 
Fe2Ca3(SiOs)3, andradite 
(Na, Li)sAlF’s, cryolithionite 
(Mg, Mn)2(Ca, 


NaAlSiz06H:0 


AlisSisO20(OH, F):1sCl, zunyite 


Na«(AlSiO,)3Cl, sodalite 
(Cu, Fe)12As4813, binnite 


(Cu, Ag)10(Zn, Fe)2(Sb, As) «Sis 


a)sAsO,)s, berzelite 


LIGHT 


PHOTOMETRIC QUANTITIES, UNITS 


EFFICIENCIES OF ILLUMINANTS 
APPROXIMATE BRIGHTNESS OF VARIOUS 


AND STANDARDS 
FLAME STANDARDS 


EFFICIENCIES OF ILLUMINANTS 


LIGHT SOURCES 
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FLAME SPECTRA OF THE ELEMENTS 
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FLAME SPECTRA OF THE ELEMENTS (Continued) 
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FLAME SPECTRA OF THE ELEMENTS (Continued) 


Table I. 


Flame Spectra Alphabetically by Element 






























































































Intensities in Various Flames 
Element Wave- | Char-| Species 
length acter 
AH AHn OH OHn OA OAn 
Aluminum 394.40 p Al pe 0.3 0.8 20 H 1 100 H 
396.15 p Al pe 0.35 1.0 30 2 200 
464.8 r AlO 1 Ui f 10 0.13 17 
467.2 r AlO oO 8 2 10 0.15 17 
469.5 r AlO Be la 7 0.14 11 
471.6 r AlO iS 7 5 0.13 6 
484.2 rr AlO 1.5 { 3 50 0.3 70 
486.6 r AlO - 3 30 0.25 50 
507.9 r AlO 2 7 0.15 11 
510.2 r AlO roll 2 10 0.18 17 
512.3 r AlO 2 10 0.18 17 
514.3 r AlO 2 5 0.17 7 
Antimony 217.59 x] p Sb ive le 
23 eborxal) a Sb 0.07 25 
252.85x] a Sb 0.01 8 (0.1) i 
257.4x | b  |(SbO) 1 0.5 Pao , 
259.81x] a Sb 0.025 7P (0.1) i 
Arsenic 228.81 x| a As 2.5 P : 
234.98x]| a As 4 (OL) 1 
249.29x] a As. 0.7 Pso 
250.4 x dr AsO 0.7 
500 c 2 
Barium 455.40 8 Bat c8 8 20 Bus 5 100 N 
488 b BaOH 100 30 40 2 5 
493.41 sb Bat ce 80 25 40 5 100 
497 be BaOH 80 25 35 Wad 3 
502 be BaOH 80 25 35 Bu, Ly, 3N 
513 b BaOH 150 30 50 3 5 
524 be BaOH 80 25 35 3 3 
535.0 rc BaO 80 20 30 2 2.5 
549.3 re BaO 80 20 25 1.7 2.5 
553.56 p Ba 170 40 100 10 50 
564.4 re BaO 80 20 22 p Oa 2.5 
570.1 re BaO 80 20 25 ed 2.5 
586.5 re BaO 70 20 25 i bee 
604.0 re BaO 70 20 25 La 
745 Ww BaOH k 50 10 10 Bz 7 (100) N 
830 b BaOH k 200 30 25 15 (300) 
873 b BaOH k 80 30 25 15 (300) 
Beryllium 470.9 r BeO 0.7 0.25 
473.3 r BeO | re 0.2 { 0.5 0.2 
475.5 r BeO 0.4 0.11 
505.4 r BeO 0.25 0.10 
507.6 ie BeO re:0:,1 { 0.25 0.10 
509.5 re BeO 0.25 0.10 
Bismuth 223.0 x dp Bi (ae 
227.66 x} p Bi 0.3 
306.77 Pp Bi 0.2 0.2 Pas 0.017 0.01 i1* 
439.4 c (BiH) 0.3 ec 0.04 ec 0.003 
442.4 be (Bi) 0.3 ec 0.05 ec 0.004 
472.26 a Bi 0.5 0.002* 0.25 0.005 P 0.05 
556.4 re BiO 0.5 ec 0.10 ec 0.01 
Boron 453 b BO: 1 7 15 Bu 
471. b BOz 2.5 20 ate e 2 5 5 fia. 
494 db BO2 5 30 50 5 8 
518.0 b BO2 8 50 80 6 15 
547.6 b BO2 11 60 90 15 17 
579 b BO:z 7 30 70 10 10 
603 b BO: 2 10 70 7 5 
620 b BO: 1.5 7 50 3 3 
Cadmium 228.80 x} p Cd 0.2 20 P 1 17 Pso 0.25 
326.11 f Cd 20 6 2 5 Ac 0.25 5 Ac 
Calcium 393 .37 8c Cat 25 30 
age. 8p 8c ie 20 17 
422.67 a 250 1000 1700 B 
554 4 CaOH 500 1700 2500 = 70 ne a 
572 b CaOH 25 100 200 20 50 
602 b CaOH 100 700 1000 250 300 
622 b | CaOH 500 2500 5000 500 1000 
644 b CaOH 70 300 700 70 120 
824 b CaO 1.5 5 
872 b CaO 7 
Cerium 468.4 re CeO 3 
481 be CeO rate es 
494 be | (CeO) 5 © 0.7 
550-600 0 0.7 
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Table I. Flame Spectra Alphabetically by Element (Continued) 
Intensities in Various Flames 
Wave- Char- : 
Element length rie Species 
AH AHn OH OHn OA OAn 
Cesium 455.54 a Cs 20 25 30 Buy 0.3 
459.32 a Cs 5 7 15 On 
852.11k| p Cs 1000 1000 2000 1000 
894.35 k]| p Cs 300 300 700 300 
Obromium 357 . 87 a Cr 40 15 Pos 80 80 N 20 1000 H 
359.35 a Cr 35 14 70 70 i We 800 
360.53 a Cr 30 13 55 55 15 500 
425.43 p Cr 120 15 100 150 Acoo 20 900 
427.48 p Cr 110 8 80 110 17 550 
428.97 p Cr 100 i* 70 80 12 300 
520.6 ta Cr ac 170 70 70 Bus 10 100 
535.6 re CrO 200 20 70 10 
541.7 re Cro 200 20 80 10 
556.4 re Cro 200 20 90 10 
562.3 re Cro 200 20 90 10 
579.4 re CrO 250 20 120 15 
585.2 re CrO 250 25 100 iW 
605.2 re CrO 250 25 100 20 
639.4 re CrO 10 50 17 
685 be CrO 10 50 15 
Cobalt 340.51 a Co 40 20 30 Bua 5 
341.25 dpf Co 40 25 30 3 
343. dap | Co 10 4.5 7 1.5 
344.3 da Co 20 10 20 2.5 
344.93 da Co 25 12 25 3 
345.4 dap | Co 45 25 50 eh 
346.5 dap | Co 20 12 25 3 
347.40 p Co 17 7 12 Buy 2 
350.23 a Co 30 17 30 3 
350.63 a Co 9 20 2 
351.3 tap Co 20 15 25 3 
352.8 tap Co 35 35 50 us 
356.94 a Co 20 8 15 GE 
357 .54 a Co 15 25 2.5 
359.49 p Co 17 10 17 2 
384.55 a Co 22 11 17 2 
387 .35 da Co 30 20 30 4 
389.45 da Co ac 22 10 17 2 
399.53 f Co ac 25 9 15 2 
412.13 (dja Co ac 25 11 20 2 
563.5 be (CoO) 17 
Copper 324.75 p Cu 60 40 Pos 100 500 M 100 300 K 
327.40 p Cu 40 25 100 500 100 300 
428.0 r CuH 3 2.5 Bus One 
505 Ww Cu0OH 50 7 9 2.5 
510.55 ab u 8 11 a7 
524 be CuOH 70 12 15 5 
537 Ww Cu0OH 100 17 20 6 
605 be CuO 5 5 3 
Dysprosium 457.4 b DyO 8 10H a* 
516 mb DyO 20 30 
520 be DyO 25 30 
526.3 mr DyO 70 80 
540.0 E DyO 60 70 
549.3 b DyO 60 70H 
572.9 b DyO 120 150 
583 .3 b DyO 120 150 
605.7 be DyO 15 70 
609.1 be DyO 15 55 
Erbium 504 b ErO 30 55 H 3% 
515 be ErO 17 30 
546 be ErO 40 60 
552 b ErO 50 80 
560 be ErO 35 70 
566 be ErO 25 50 
Europium 459.40 p Eu 25 35 H 10 3™ 
462.72 p Eu 20 30 10 
466.19 Eu 17 25 10 
598 be (EuOH) 100 120 (10) 
601.82 uc u 100 120 (10) 
623 we |(EuOH) 70 100 (10) 
64% we |(EuOH) 25 150 (10) 
684 we |(EuOH) 20 100 (10) 
702 Ww (EuOH) 50 100 (10) 
Gadolinium 461.6 r GdO 17 30 H a” 
463.3 r GdO 15 15 
489.2 r GdO 12 15 
491.0 Tr GdO 12 20 
492.8 r GdO fai 15 
540 w GdO 12 20 





FLAME SPECTRA OF THE ELEMENTS (Continued) 
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FLAME SPECTRA OF THE ELEMENTS (Continued) 
Table I. Flame Spectra Alphabetically by Element (Continued) 




























































































Intensities in Various Flames 
Wave- Char- 4 
Element lercth pace Species 
AH AHn OH OHn OA OAn 
Gadolinium 545 be GdO 15 25 H 
(continued) 569.9 mr GdO (3) 35 70 
580.7 mre | GdO (5) 50 120 (10) 
591.1 mre | GdO (10) 80 250 (20) 
598.7 mre | GdO (10) 80 250 (20) 
612 be GdO (10) 70 200 (20) 
622 be GdO (10) 70 250 (20) 
Gallium 294.4 da Ga (1) (0 #2) 
403 .30 p Ga 10 100 150 Bus 10 
417.21 p Ga 20 200 300 20 
Germanium 259.25 x] u Ge | ey fe Se 0.025 Pso 0.0151 0.0251 
265.14 x} dp Ge 0.00 2 0.01 0.03 0.041 0.05 
270.96 x] p Ge 0.4 0.01i 0.02 
275.46 x] u Ge Ore 0.008 i 
Gold 242.80 p Au ORT 1 1.1 
267 .60 p Au 0.3 2 do 7 
Holmium 510.5 re HoO 35 40 H 3% 
515.7 r HoO 50 50 
527 b HoO 50 50 
532.0 b HoO 50 50 
565.9 b HoO 120 170 
585.0 Vv HoO 35 50 
Indium 303 .94 a In 5 3 3 Bus 3 
325.61 a In 10 3 Pos 10 10 2.6 
410.18 p In 150 50 200 300 50 
428.3 r InO 1 
451.13 p In 250 80 350 500 70 
Todine5* 469.4 re 10 (1) 
484.5 re IO (1) 
496.4 rc IO (1) 
§13.1 re 1f@) (1) 
520.9 re 10 (1) 
530.8 re IO (1) 
553.3 rc IO (1) 
573.0 re 10 (1) 
Tron 302.06 a Fe 4 5 Pos 2.5 50 H 1.5 
344.06 a Fe 35 6 10 Bua z 10 AA 
3.48.12 a Fe 50 6 10 132 10 
371.99 Fe 80 Lgl 40 50 15 100 
873.71 (d)p | Fe 80 10 30 50 8 70 
hy p as 70 8 25 50 6 50 
: a e ae 10 
382.5 da | Fe } 50 3.5 11 20 { 2 12 
385.99 (d)p Fe 70 9 35 50 11 7 
387 . 86 p Fe \ 60 { 4* 7 12 1.2 8 
388.63 p Fe 4* 12 20 2.5 20 
oe P as pe 50 4% 5 10 0.9 5 
p re 1.0 7 
392.9 dp | Fe } 50 1.7 $ af 1.5 fo 
438.35 fe Fe 50 a* 5 15 Buy 0.9 
526.95 ac Fe 70 17 3.5 1.7 N 
532,81 ac Fe 70 15 60 3.5 1.7 
553.1 re FeO ec 100 20 80 6 2.5 
561.4 re FeO ec 150 35 110 9 3 
564.7 re FeO e170 40 12 10 3 
579.0 re FeO 40 110 10 3 
581.9 re FeO ec 170 { 40 120 ll 3 
586.8 re FeO 40 100 10 
609.7 be FeO ec 100 20 50 12 
618.1 re reO e 100 20 50 10 
621.9 re FeO ce 100 20 50 10 
Lanthanum 438.0 mr LaO 5 25 20. EL 17 80 H 
442.3 mr LaO 5 25 30 17 80 
538.0 r LaO 15 25 5 15 
540.6 r LaO 3 20 30 7 20 
543.1 r LaO 20 30 ri 25 
545.7 rn LaO 17 30 6 20 
560.0 r LaO ir of 70 100 17 170 
562.6 Ie LaO d 50 100 17 170 
586.6 r LaO | 10 25 12 100 
589.3 r LaO 3 10 25 12 100 
592.1 r LaO 10 25 12 100 
743 k mr LaO 30 20 1000 100 120 
792 k mr LaO 25 20 1000 100 150 
Lead 217.00x| a Pb 1.5P 
261.42 x] a Pb 2.5 
| | i 
a ee eee ee ee 
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FLAME SPECTRA OF THE ELEMENTS (Continued) 
Table 1. Flame Spectra Alphabetically by Element (Continued) 






Intensities in Various Flames 















































































































































E Wave- Char- : 
poumnk length acter Species ne 
AHn OH OHn OA OAn 
Lead _ 283.31 | p Pb 0.4 2.5G 4G 
(continued) 363.96 a Pb 1.5 2G 5 vf 0.1 5 
PS a ao 3 4 10 15 0.2 10 
: a 3 4 10 15 0.3 10 
Lithium 460.29 a Li 2.5 3 Bua 0.5 4 
610.36 a Li 30 20 30 10 40 
670.78°* | p Li 10,000 1500 Pas 50,000 70,000 10,000 50,000 
Lutetium 466.2 mr LuO 30 80 H ax 
517.0 mr LuO 50 110 
oe Hp uO 20 40 
m u 10 30 
Magnesium 285.21 P Mg 100 20 Pos 100 250 Ac 70 100 EA 
362.4 MgOH 100 30 25 25 EA 1 
370.2 b MgOH 500 60 100 100 5 
ins aC A a A 
3 g 50 5 4 
391.2 b MgOH 200 50 50 Ue 
el a EO 10 25 Bus La 2 
; ac g 
Breen eel Ae \ 5 20 0.6 0.5 
Manganese 279.48x | a Mn 15 17G 1.8 
gy | Neale H 
lx] a ait 
363-410 w MnOH 70 10 8 Bus 
403.2 tp Mn 500 1000 1500 N 500 2000 
515.8 re MnO 20 30 Bua 3 
519.2 re MnO 50 25 40 4 
522.9 re MnO 25 35 3.5 
535.9 r MnO 45 70 8 
538.9 Tr MnO 100 50 80 8 
542.4 EF MnO 35 70 7 
558.6 r MnO \ 120 { : 80 120 17 
561.0 r MnO 60 100 17 
586.0 r MnO } 70 1 40 50 8 
588.1 r MnO 50 70 8 
615.5 mre | MnO 30 25 30 6 
0.2 
Mercury 253.65x| f Hg 1.7 2.5P 0.3 i TAC Aye 
Molybdenum 379.83 p Mo ce 2.5 0.0 Pso c 0.8 10iN (0.5) 1 20 HAP 
386.41 p Mo c3 0.0 c 0.8 101 (0.3) i 20 
390.30 p ° c3 0.0 c 0.8 5i (0.25) i 20 
550-600 c (MoO2) 25 10 (3) 
Neodymium 462.0 tre NdO 3 Pans | 3a* 
531.4 be NdO 5 10 
599 mbe | NdO 10 25 1 
622 be NdO 2.5 20 0:7 
636 mbe | NdO 2.5 30 2 
643 tbe NdO 2.5 40 3 
660 mb NdO 10 100 10 
691 be NdO 10 500 5 
Mek | the | NdO 10 300 10 
tbe 
Nickel 300.25 a Ni 4 3.5 Pos 3 5 Bua 14 
336.96 p Ni 17 5 9 17 3 
338.06 a Ni 12 4 rs 10 2.5 
339.30 dp Ni 25 Z 17 25 5 
eae ea lea ee el ea 
343. p i 1 3 
344.63 p Ni 20 5 12 20 5 
346.0 dp Ni 45 15 20 30 ih 
347.25 | p Ni 7 3 4 6 2.5 
teeter |e) eer eae ine a 
‘ p i 
351.51 | p | Ni jets +8 {| 22 30 9 
ee: Pp am on 25 a 4 a6 (50) C 
356. a i 
361.05 p Ni 15 3 7 10 2.5 
361.94 a Ni 40 10 22 30 5 
385.83 f Ni 10 . 4 10 1 ae f 
502.4 re NiO 12 30 
517.4 re NiO 15 35 
520-600 c 17 35 
Niobium 0.17 
0.3 


Nitrogen 
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Table I. Flame Spectra Alphabetically by Element (Continued) 
Intensities in Various Flames 
Element Wave- | Char-| Species 
length acter 
AH AHn OH OHn OA OAn 
Palladium 340.46 a Pd 45 70 200 H 10 
342.12 a Pd 11 10 50 2 
346.08 a Pd 6 10 20 2 
351.69 a Pd 8 20 40 2 
360.95 a Pd 30 45 90 7 
363.47 a Pd 55 80 150 10 
500 c 30 
Phosphorus 237.5x vb PO 0.4 Sue 
238.3 x vb PO 0.4 8 
239.6x Vv PO 0,22 4.5 
246.4 x Vv PO 0.5 10 
247.8 x v PO 0.4 8 
252.9 x vb PO 0.2 4 
254.0 x v PO 0.12 2.5 
520 € 30 
Platinum 265.95x | p Pt 0.11 0.8 0.5 
306.47 p Pt 0.25 1 0.7 
Potassium 404.5 | da | K 30 i Bes 70 100 Bus lo od? 
766.49 p ’ 
tee co cles NE \ 10,000 30,000 50,000 | Bocego 
Praseodymium 615.7 re Pro 7 3H 3* 
538 mre | PrO 10 6 
561 tre PrO 11 8 
569.1 tre Pro 12 10 
576.3 re PrO 15 11 
603 dr Pro 10 20 
629 dbe | PrO 5 11 
636.3 re PrO 5 15 
648 dre Pro 5 17 
695 k be Pro (10) 50 
aoe k be PrO (10) 50 
Tare \ k| re | Pro (10) 30 
805 k be ProO (5) 10 
851k b Pro (2) 5 
Promethium (640) b (PmO) (10) (50) H (1) 
(680) b (PmO) (10) (50) (1) 
Radium 381.44 8 Ra* (3) 
468.23 8 Rat (1) 
482.59 p Ra (5) 
602 w (RaQH) (1) 
627 b (RaOH) (5) 
665 b (RaOH) (5) 
Rhenium 488.92 p Re (0.1) 
527.55 p Re (0.1) 
Rhodium 332.31 £ Rh fe 2 2.5 3.5 P ey 3 Poo 
339.68 p Rh pe 4 8 12 5 8 
343.49 p Rh 2.5 15 25 9 17 
350.25 p Rh pe 3.5 8 10 5 8 
352.80 a Rh ac 3 7 9 4 it 
358.31 a Rh ac4.5 4 4P iy 3 Poo 
359.66 dpf Rh pfe 5 5 5 2.2 4.5 
365.80 a Rh ac 6 11 15 6 9 
369.24 p Rh rd 35 40 15 22 
370.09 a Rh ac 6 11 ll 4.5 8 
385.65 a Rh ac 7 t 3.5 1.5 3 
421.11 f Rh fo 11 5 3 1 eet 1.8 
437 .48 f Rh fe 15 8 4 » Fe 2.2 
542.5 be (RhO) ec 40 15 1. 
Rubidium 420.19 a Rb 20 35 50 Bug 2 
421.56 a Rb 10 15 20 1 
780.02 k] p Rb 3500 3500 5000 2000 
794.76 k] p Rb 2500 2500 3000 1700 
Ruthenium 342.83 a Ru 2 15 Mso 1.5 
343 . 67 p Ru 1 10 1 
349.89 p Ru 5 30 3 
359.3 tp Ru 1 10 1 
366.14 f Ru 2 20 2 
372.80 p Ru 20 150 30 
379.9 tp Ru 10 100 25 
569.90 a Ru 0.5 5 1 
Samarium 472.0 be (SmO) 10 10 H ax 
582.0 be Sm 20 30 0.2 
587 be SmO 30 50 0.3 
595 tbe SmO 35 60 0.4 
- 603 mwe} SmO 35 70 0.5 
Ne ee Se See Ce 


FLAME SPECTRA OF THE ELEMENTS (Continued) 
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FLAME SPECTRA OF THE ELEMENTS (Continued) 
Table I. Flame Spectra Alphabetically by Element (Continued) 







Intensities in Various Flames 


































Wave- Char- : 
Element loneeh nator Species 
OAn 
Samarium 614 mbe | SmO 40 80 H 
(continued) : 
Scandium 467.3 r ScO 10 25 H a% 
A ¢ r ScO 12 35 
.2 r ScO 8 25 
8 x ScO 20 60 
3 Tr ScO 15 45 
aT 7 ScO 8 30 
4 r ScO 9 35 
Ey | Tr ScO 8 25 
aa Tr ScO 17 60 2 
.3 r ScO 30 120 3 
.2 z ScO 40 150 5 
.9 rn ScO 40 150 5 
+4 r ScO 35 120 3 
8 rT ScO 30 100 3 
a7 f r 
.6 5 
3 
.0 
4 









































Silicon 241.4x Tr SiO 0.00 Pso | (0.1)9* 
248.7 x r siO 0.00 (0.1) 
256.4 x Tr siO 0.00 (0.1) 
258.7 x r SiO 0.00 (0.1) 
Silver 328.07 p Ag 100 100 100 EA 50 30 EA’ 
338.29 p Ag 250 170 170 50 4 
Sodium 330.3 da Na 2.5 20 | 10 Bus 10 50 
568.5 dac Na 30 40 10 
589 .2 dp Na 30,000 50,000 70,000 25,000 100,000 
819k da Na 5 10 20 
Strontium 407.77 8 Sr* 30 50 Bus 17 
421.55 s Srt 20 30 12 
460.73 Sr 500 150 Pes 1000 2000 Acso 200 
595 4 Sr202 500 90 100 Bu, 10 
597 b Sr2O2 500 80 100 10 
605 b SrOH 5000 250 1000 1500 100 
645 b SrOH 250 100 150 10 
659 b SrOH 500 200 300 20 
666 b SrOH 500 700 1000 40 
680 b SrOH 250 1000 1000 30 
704 b SrOH 70 100 
Tellurium 238.32 x] a Te 
pes | mea hs } 0.01 1P 0.000 
356.1 re TeO 2.5 0.15 c 0.015 
360.7 re TeO 3 0.2 c 0.015 
366.2 re TeO 3.5 0.2 c 0.015 
371.4 dre | TeO 3.5 0.3 ¢ 0.015 
Ties dre | TeO 35 0.2 ¢ 0.015 
382.7 tre | TeO 3.5 0.25 ¢ 0.017 
388.4 tre TeO 3.5 0.25 c 0.017 
394.5 tre TeO 3.5 0.25 ¢ 0.017 
400.7 dre TeO pia) 0722 c 0.017 
407.5 dre TeO 3.5 0.22 c 0.017 
413.1 dre | TeO 3.5 0.25 © 0.017 
420.5 re TeO 3.5 0.22 c 0.017 - 
426.8 re TeO 3 0.22 c 0.017 
434.3 re TeO 3.5 0.22 c 0.017 
448.7 re TeO 3 0.22 c 0.017 
464.0 rc TeO 2.5 0.17 ¢ 0.017 
Terbium 461 be TbO 8 10H 3* 
534 b TbO 40 60 
544 be TbO 30 40 
563.9 be TbO 40 70 
573 be TbO 50 100 
592.1 be TbO 80 170 (10) 
598.0 be TbO 70 150 (10) 
608.0 be TbO 40 100 (10) 
635 be TbO 17 30 (5) 
Thallium 276.79 x Tl Oe) 0.5 
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FLAME SPECTRA OF THE ELEMENTS (Continued) 
Table I. Flame Spectra Alphabetically by Element (Continued) 





Intensities in Various Flames 
Wave- 




























Element 
length 
OA OAn 
Thulium 
Tin 8 
a 
a 
a 0. 1s 
a 0. Oe 
0. 
p 0. { 0. 
0. 
p 0. | 0. 
0. 
P ye: 4 
0. 
p OF | 0. . 
‘ a,r ar 0.4 0.06 0. 0 { bir toe 
33 r it. 0.35 0. 0.2 
3.06 f 0.4i 
8 r 2 OFZ, 0. 0.2 
6 r 3 On 0. 0.12 
.o Tr Ue 0.25 0. 0.2 
A) r 3. 0.9 0. 072 
Hl r Qe OZ 0 Gs 
oil n 2. 0.7 0. 0. 
.10 f 2. 0. 
3 r Ze 0.6 0. 0. 
75 r 3 0.7 0. 0. 
4 r 3 0.5 0. 0. 
b 5 0.22 
Titanium 480.5 “yf 0.7p 
484.8 ‘8 0.8 
495.5 ae | oa 
500.3 “4 “in 
516.7 ns is 
544.9 .5 1.5 
575.9 JF 125 
Uranium 
Vanadium 
Ytterbium 
b 
“bOH) 
“bOH) 
“bOH) 
Yttrium 
Zine 
Zirconium 


*1 Seen in absorption against an effectively hotter band head of OH. 2 Obscured by C2 bands. 3 Data to be suppli Cni 
fet . yC f pplied by K 0 
Curry, Spectrochimica Acta, 4 Obscured by CH bands. 5 Bands observed only with iodate ion. 5 With red filter to nN fine cea ee ae 
7 The arc lines 382,94, 383.23, 383.83 may appear within this band, especially in hotter flames. 8 The stronger CN bands 386.2, 387.1, 388.3 
are interfered with by the CH bands 387.1, 388.9. °® Emitted by ethy) silicate. a en : 
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Wave- 
length 


213.86 
214.9 

217.00 
217.59 
222.83 
223.06 
224.61 
226.3 


—— 





Char-} Ele- 
acter | ment 
Zn 


< 
v4 


APM wei oie Tc UPA 


< 


SDS Bates TI ei hah oes 


Ko] 


p 
p 
a 
p 
u 
a 
a 
a 
a 
Pp 
a 
p 
p 
da 
a 
p 
a 
p 
a 
p 
p 
f 

p 
p 


Kel ac orth rachis ie Hak) 


STUUTAP HS "TALS HT U 


. Wave- | Char-] Ele- eRe 
aetennty é 
.06 a Fe 6 4 3 


OHn 1 
AHn 0.4 
AHn 1.5 
AHn 17 


AHn 7 


AHn 8 
AHn 0.4 
Alin 0.3 
AHn 20 
AHn 2.5 
AHn 25 
AHn 4 
AHn 15 
Alin 0.5 
AHn 8 
AHn 8 


AHn 1 





FLAME SPECTRA OF THE ELEMENTS (Continued) 


Table II. 
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FLAME SPECTRA OF THE ELEMENTS (Continued) 


Table II. 


Char-| Ele- i. 
Gtr [meme | Intensity 
b Ho 50 


Index of Flame Spectra by Wavelength 


Wave- 
length 
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Wave- | Char- 
length | acter 
b 


6 
5 
-5 
-6 
6 
5 
5 
5.5 
5 
.0 
.0 
5 


csoovuooo © FOU 





20 


10 

4 
30,000 
3500 


20 


STANDARD WAVE LENGTHS 


Primary Standard 


Wave length of the red cadmium line in air, 760 mm. pressure 15°C. 


measures of Benoit, Fabry and Perot 1907, 
6438.4696 Angstrdm units 


Secondary Standards 
Lines of the Iron Are 


Selected lines from list by Ch. Fabry: International Critical Tables, 1929 
Wave lengths in international Angstréms, atmospheric pressure, 15°C 


Ss —— _- S 











Wave-length | Wave-length | Wave-length 
3370.789 3935.816 4592 .655 5232 .948 
3399 .337 3977 .744 4602.945 5266. 564 
3485 .343 4021.870 4647 .437 5371 .493 
3513 .821 4076 .638 4691.414 5405 .779 
3556 . 882 4118.549 4707 .282 5434. 527 
3606 682 4134.680 4736.782 5455 .613 
3640. 392 4147 .673 4789 .654 5497 .520 
3676.314 4191 .436 4878.219 5506 .783 
3677 630 4233 .609 4903 .318 5569. 626 
3724.381 4282 .406 4919.001 5586 .763 
3753 .615 4315 .087 5001. 872 5615. 652 
3805 .346 4375 .933 6012 .072 5658 .825 
3843 .261 4427 .313 5049 825 5709 .396 
3850 .820 4466.556 5083 . 343 5763 .013 
3865. 527 4494. 568 5110.414 5857 .759 Ni 
3906 .482 4531.152 5167 .491 5892.882 Ni 
3907 .937 4547 .851 5192 .353 6027 .058 











6065. 


6137.6 


6191. 
6230. 
6265 
6318. 
6335. 
6393 . 
6430. 
6494. 
6546. 
6592. 
6677. 
6750. 


Wave-length | Wave-length 


Iron, Wave Lengths in the Ultraviolet Spectrum 


The following table presents the results of interferometer measurements 


made by Meggers and Humphreys and reported in the Jour. Research 

ef B of S. 18, 543, 1937, The standard iron arc was used as u source 

and the wave lengths in air at 15°C. and 76 mm are given in international 
Angstréms. 

2100.795 2265.053 2404. 430 2735.473 

2102 .349 2270.8601 2406. 6593 2739. 5467 
2108 .955 2OTAe TSI 2410.5172 2746. 4833 
2110. 233 2272.0670 2411.0663 2746. 9823 
2112.966 2274 .0085 24133087 2749 325 

2115.168 2276 .0247 2431.025 2755.7366 
2130.962 2277 .098 2438.1811 2763 .1078 
2132.015 2279 922 2442. 5674 2767 .5208 
2135.957 2283 .653 2443 . 8707 2778. 2205 
2138 .589 2284 . 087 2447 .7086 2781. 8347 
2139 .695 2287 . 2477 2453 .4746 2797.7751 
2141.715 2287 .632 24575956 2804.5200 
2145.188 2291.122 2465.1479 2806. 9840 
2147 .787 2292. 5227 2468 . 8782 2813. 2861 
2150.182 2293 . 8454 2474. 8131 2823 2753 
2151.099 2294 4059 2487 .0643 2832.4350 
2153 .004 2296. 9247 2496. 5324 2838 .1193 
2154.458 2297 .785 2507 . 8987 2845 .5945 
2157.792 2299 .2180 2519. 6279 2851.7970 
2161.577 2300. 1397 2530. 6938 2863 . 864 

2163. 368 2301.6818 2542.1007 2869 .3075 
2163. 860 2303 .4225 2551.0936 2874.1722 
2164, 547 2303 .579 2562.5348 2877 .3005 
2165.861 2308.9971 2575.7442 2894. 5050 
2172.581 2313.1022 2576.1033 2895 .0352 
2173 .212 2320.3561 2584.5349 2899 .4156 
2176.837 2327 .3940 2585 .8753 2912.1581 
2180.866 2331.3067 2598 .3689 2920. 6906 
2183 .979 2332.7972 2611.8725 2929 .0081 
2186.890 2338 .0052 2613. 8240 2941 .3430 
2187.192 2344 . 2802 2617.6160 2953 . 9400) 
2191.202 2354. 8888 2621 .6690 2957 .3654 
2196.040 2359 .1039 2625. 6663 2959 .9924 
2200.7227 2359 .997 2628. 2923 2965. 2551 
2201.117 2360. 294 2635. 8082 2981.4448 
2207 .068 2362.019 2643 .9972 2987 .2919 
2210. 686 2364. 8269 2647 .5576 2990. 3923 
2211.234 2366. 592 2651.7059 2999. 5123 
2228.1704 2368.595 2662.0563 3003 .0311 
2231.211 2370.497 2673. 2127 3009. 5698 
2240. 627 2371 .4285 2679 0608 3015 .9129 
2245.651 2374 .517 2689. 2117 3024 . 0330 
2248 858 2375.193 2699. 1060 3030.1491 
2249.177 2379 .2756 2706. 5812 3037 .3891 
2253.1251 2380.7591 2711.6548 3040.4281 
2255.861 2384 .386 2714.413 3047 .6059 
2259 .511 2388. 6270 2718.4352 3055. 2631 
2260 .079 2389 .9713 2723 .5770 3057 .4452 
2264 .3894 2399 . 2396 2727540 3059 .0874 





Iron, Wave Lengths in the Ultraviolet Spectrum 
(Continued) 






















































3067 . 2433 3196.9285 3284, 5892 3383 9808 
3075.7204 3200,.4741 3286 .7538 3396 .9772 
3083 .7419 3205.3992 3298 .1328 3399 3343 
3091.5777 32159398 3305.971 3401.5196 
3116. 6329 3217 .3796 3306 .356 3407 .4608 
3125.653 3222. 0682 3314.7421 3413 .1335 
3134.1113 3225 .7883 3323 ,7374 3427 .1207 
3143 .9896 3236, 2226 3328. 8669 3443 .8774 
3157.0388 3239 .4362 33837 .6655 3445,1506 
3160.6582 3244. 1887 3340. 5659 3465 . 8622 
3175.4465 3254. 3628 3347 .9262 3476.7035 
3178.0137 3257 . 5937 3355 .2285 3485 .3415 
3184.8948 3271.0014 3370.7845 3490.5746 
3191 .6583 3280. 2613 3380.1111 , 8418 





Iron, Wave Lengths in the Infrared 


From interferometer measuremenis by Meggers. Jour. Research of B. 


of 8. 14, 34. 1935. The integrated hght trom the iron are was used as 


a source.. Wave lengths in air at 15°C and 760 mm are given as well as 
the intensity. 














Aair A Intensity Aair A Intensity 




































8866 961 


800 8198.951 80 8945. 204 107 
7207 .406 500 8207 . 767 40 8975.408 10 
7389.425 80 8220.406 1500 8999 .561 200 
7401. 689 4 8232 .347 50 9012.098 10 
7411.178 100 8239.130 8 9079.599 4 
ue BA 5 page el en 9088.326 50 

76 20 2 27 0 : 

7495.088 400 8327 .063 1200 eee ake oS 
7511.045 800 8331.941 200 9147.800 2n 
7531.171 60 §339.43i1 80 9210.030 6 
7568 .925 30 8360. 822 8 9258.30 107 
7583 .796 50 8365. 642 25 9350.46 6 
7586 .044 150 8387.781 1200 9359 .420 3 
7620.538 25 8439 .603 20 9362.370 4 
7661.223 30 8468 .413 300 9372.900 6 
7664 .302 80 8514.075 150 9430.08 3 
7710.390 25 8526. 685 8 9513.24 Sn 
7748. 231 125 8582. 267 15 9569-960 157 
7780 .586 300 8611.807 40 39626. 562 1217 
7832 .224 400 8621.612 10 9653 .143 15 
7912. 866 6 8661.908 600 9738.624 100 
4937 .166 700 8674.751 60 9753 .129 10 
7945 .878 600 8688 . 633 1500 9763 .450 10 
7994.473 20 8757 .192 25 9763 .913 12 
7998 .972 700 8764.000 20 -9800.335 8n 
8028.341 50 8793 .376 25 n 9861 .793 12 
8046 .073 600 8804.624 .2s3.. 9889 . 082 15 
89080. 668 10 1 8824 .227 250 10065.080 30 
8085. 200 500 30 10145.601 40 


10216.351 





Helium 
Merrill, Bulletin 14, Bureau of Standards 1917. 






























Aair air air Nair 
2945.104 3888 . 646 4387 .928 5047.736 
3187 .743 3964 .727 4471.479 5875 .620 
3613 .641 4026.189 4713 .143 6678.149 
3705 003 4120.812 4921 .928 7065.188 

4143.759 5015.675 7281.349 






From Meggers and Humphreys, Jour. Research of B. of S. 13, 
293. 1934. 






Aair A Aair A 










10830. 250 10830. 341 


10829.081 | 





STANDARD WAVE LENGTHS (Continued) 


Neon 


From Meggers and Humphreys, Jour Research of B. of S 13, 293, 1934. 
The source was an ‘‘end on”’ Geissler tube Values are given for the 
wava length in air at 15°C and 760 mm pressure, and referred to the 





primary standard (Cd 6438.4696 A) and also to the red lines of neon. for 


complex lines the value for the principal component is given- 




































































air A Agir A Aair A Aair A Aair A 

Ne Std. | Cd Std. | Ne Std. Cd Std Ne Std 
Or BO0GT420™ | UeeRe ner 
axeabe4- ee 5 beldsssioim |. can eeresees | eeuatese 
TES PI) | a aeen sol RYSbe aye lie cee od eonaeconen 
4395.556 
4305.956 |. .......| 4928-235 | .....--.-] s9A5.474 | ......... 
449458007) be ciate 4944087 || ncavcmene beam 200. || sOMmKuRaea 
4425 40 
4137 Ual ee Be Getto. ike eee cee eel 60299968 
AOSD eas Gn ail (ORY ECBOY Nenu hon Il gn Glee or 6074 3376 
AAG BOT Nonny ee OOO8 180, | be. . 2 eag Pakea- eae 6096. 1630 
4475. 655 6128 4502 
ta pea 
4500. 182 ae Cee 
4517 736 6217. 2812 
45261 64gilla heme Lh SOROIESB> Mlicieds inate | sees eee 62664952 
ABST ipl: Hee Lisi OL STO GMNIL Hereateotve Mdina, Paes 63047893 
ASSORC ie || apes Me OE TIS CBee ete ell ae eee: 63344276 
4562) 598090)... --1 516.508 5126.60) |... 4: 6382.9914 
ABGBESSS) ass cee: 6402. 248 
AB TON 5O| meron ST 44 OR7EN fol ce ss 6506. 5277 
NGEAND | ed MEAGRE! ll eseocdeand fockesbade 6532. 8824 
ABSOUOSON LA eM BBE 429 | ee kee | a Ree 65989528 
US SOTISO | cas, so eciol WMUASRCEL Wis coeebed memes 6678. 2766 
4609.910 vieriart 6717 .0430 
4617 .837 foe desta acl VEIL Dede | tok keg cael Papeete: ait 
4628.: 7 
AGS6u25: |. cee ee 7080, 108° 
ABS A034 4 pas 7173 .9390 
4645. 416 7245. 1668 
AGAOLO049)\iae eee 7438. 8988 
4656, 3923 7488.8717 
4070. 884 eu S 

Til 7943 .1802 
4679.135 | 8082 .4585 
4087.67! 8118.549 
4708.854 Pee eer 
; 8266.077 

4725 145 8300. 3257 
4749 572 8377 .6070 
4752.7313|. | 84184275 
4758. 728 8495. 3604 
4780.338 |.. 8591. 2585 
4788.9258 2 8634. 649 
4800.11 paraes : 
4810 .0625 es lth 

7 
4821924 ore 8B. 
4827 .338 8853 .864 
ASS 7D S| eee ees... ves || BSHREASTRL S865. 7500] een: 
4837 .3118 y OS eee 
4852.655 | ee oe 
4863 074 | at: 


Neon,;, Ultraviolet Lines 


from Humphreys, Jour. Research of B. of 8. 20, 17, 1938 The source 


was an 
in 


“end on"’ Geissler tube 
dry air at 15°C and 


Krypton secondary standards. 


Values are given for the wave lengt 
760 mm of Hg pressure and referred to the 








Aaie A Aair A 
3369. 8086 3450. 38501, 2165 38609 
3369 9081 3454. 3510.7214 3633. 
3375 6498 3460. 3515.1908 3682, 
3417 9036 3464, 3520.4717 3685. 
3418. 0066 3466. 8593 .5259 3701. 
3423 ,9127 8472. 3593 . 6398 3754. 
3447 .7029 3498. 3600, 1693 














































Argon 
From Meggers and. Humphreys, Jour. Research of B. of S. 13, 
293, 1934. 
S—_—_—<—_<$_$_—_—<_——————— 
air A air A Aair A Aair A Nair A i Aair A 
Ne Std. Cd Std. Ne Std. Cd Std. Ne Std. Cd Std 
B94897-7. | unre aco ime ASST ZO46B ios 5 conn ere WOSD 202s | faee eats 
4044 4173]... ... {| 5162.2845 7067 .2170| 7067.2177 
4054.5250]... .... BUST ATADSIE As sera 7147.0406| 7147.0412 
4158. 5896] 4158. 5895] 5221 .270 7272.9357| 7272.9356 
4164.1788]4164.1789] 5252 786 7372.117 os einstein 
4181 8826]4181.8825] 5421.346 |] ..... 7383 .9800| 7383.9800 
Bes + 4190.7098] 5451.650 | ........ 7503 .8676| 7503 .8667 
aie ages va 4191 0270] 5495.8720 7514.6510| 7514.653 
4198.316-|419873160}) 6506 112-| se" eee 7635.1053| 7635.1055 
4200,674 |4200.6738] 5558.702 | ..... 7723.7597| 7723.761 
4251.1842|... ...|| 5572. 548 7724.2064| 7724.206 
4259 .3603/4259.3607) 5606.732 7891.075 eee 
2 TOBA Ne Aste cs ode 7948.1754) 7948.1756 
BTS ess wegeake 8006.1556| 8006.155 
PLE al a one 8014.7856| 8014.785 
315 SO5S::507) |) Seas A 
BOO ea ie ee 8103 .6922| 8103.6922 
O84}. eo. 8115.3115] 8115.3095 
BO cava aes 8264.5209) 8264.5210 
5 ON lt ae etek B 8408.208 | 8408.207 
230 8424.647 | 8424.646 
721 8521.4407| 8521.4406 
re i, |) ney ep a 8667 9430] 8667 .9435 
BARONE 2 ee aees se 9122.9660| 9122. 9664 
Lh pk pee ek aria 9224.498 | 9224.498 
TOR Tas aceearectal 9354-218) | See wor ae 
AU i Aan Pte 9657 .7841 
. 832 sinh tah claret ive 9784.5010 
4302) 6965.4304 ||10470.051 


rom Humphreys, Jour- Research of B- of S. 20. 17, 1938. 
was an ‘‘end on' 


in 














secondary siandards. 














Argon, 


Geissler tube. 
dry air at 15°G and 760 mm of Hg pressure, referred to the Krypton 























The source 
Values are given tor the wave length 








Aair A Aair A Asirc A | air A 
3319.3446 3690. 8957 4158.5906 4272.1690 
3373 481 3770.3688 4164.1800 4300.10i1 
3393 .7517 3781 .3609 4181 8838 | 4333 .5612 
3461.0780 3834 .6785 4190.7127 4335 .3380 
3554 .3061 3894. 6602 4191.0296 4345 .1682 
3567 .6565 3947 .5043 4198.3170 i 4510.7332 
3606. 5224 3948 .9788 4200.6751 4522. 3238 
3632. 6837 4044 4182 4251.1852 45960970 
3634 .4605 4045 .9658 4259 .3618 4628.4410 
3649. 8324 4054. 5254 4266. 2867 4702 .3164 

i] 
Krypton 
Meggers, Journal Optical Society of America, 1921, 
| 

Aair A sir A | Aw A Aair A 
4273 .9696 4362.6422 | 4502 .354 6456. 290 
4282 .967 4376.122 4807 .065 7587 .414 
4318.552 4399 .969 5562 224 7601. 544 
4319 580 4453 9174 5570. 2872 
4355 478 4463 690 5870.9137 

Krypton; 


From Humphreys, Jour. Research of B. of S. 20, 17, 1938. The source 
was the “end on” Geissler tube. Values are given for the wave length 
in air at 15°C and 760 mm of Hg pressure. 


Nair A 





3424. 
3431. 
3434. 
3495 
3502 
3503 
3511. 
3522 
3539 
3540. 


9433 
7217 
1423 
9900 
5537 
8981 
8963 
6747 
5416 
9538 





Aair A Aair A 
3615 .4755 3796. 8839 
3628.1570 3800. 5437 
3632 4896 3812.2155 
3665 3259 3837 .7028 
3668 . 7363 3837 .8162 
3679. 5609 3845 .9778 
3679 .6111 3982.1699 
3698, 0452 3991.0797 
3773 .4241 3991. 2581 




















B-210 


Wave lengths in air at 15°C. 760 mm. 


STANDARD WAVE LENGTHS 


Titanium, Yacuum Are Spectrum 
From the measurements by Kiess. Jour. Research of B. of 8. 1, 75. 1928. 


Titanium, Vacuum Are Spectrum (Continued) 


































































































































: i} 

Nair A Intensity Nair A Intensity A Intensity Aair A Intensity 
2941.995 60 r 3929. 875 40 +p 6258.103 40 
2948 255 60 r 3947.79 40 Fics a0 6258. 706 50 
2956.133 70R 3948 679 60 464 9 6261.101 35 
3075. 225 40 3956 . 336 60 330 AY 6303 .754 10 
3078. 645 45 3958. 206 80 037 aie 6312. 240 10 
3088 .027 oo peer cae za 979 i 6336. 104 8 
3130.804 15 Se a 265 Bn 6366 354 8 
oe a 3989758 80 R 453 pea 1: oe 
aren: OF ae 3908 635 | 100% te So ae 
3168.519 30 4008. 926 35 6743124 
3186. 451 60 r 4013. 587 12 1n : 

3190. 801 20 4015.377 12n 
3191. 994 80 R 4017.771 15 n 
3199.915 100 R 4024573 35 Xenon 
eott Sh 5 anos pte a is Meggers. Journal Optical Society of America, 1921 
3217 .056 15 4035. 828 10 
2222. 843 15 4055.011 20 Aair Aair Aair 
$229 397 10 4058. 139 7 
3234.517 60 4060. 263 20 = 
ae Y 4065. 094 15 4500.978 4624 .275 4807.019 
pase 037 4078.471 30 4524 680 4671.225 4829 705 
Boat toe ae 4082. 456 = 4582.746 4697 .020 4844-333 
a) 4 “ao. 

3287 657 10 nee etd hs 4603 .028 4734.154 4923 , 246 
3292 .078 20 4122 143 10 
3314. 422 10 4127.53 15 
3322 936 20 Bes uKe oe Wave Lengths in the Vacuum Ultraviolet 
6: 
3326. 762 5 4159. 634 9 J. C. Boyce, Rev. Med. Phys. 13, 34, (1941) 
3329. 455 20 4163. 644 8 
3332. 111 .S 4171. 897 5 Copper (Shenstone, 1936) 
3335 .192 2 4186.119 25 
3340 344 15 4237 .889 tf ‘ : P.E. 
3341 875 50 r 4249 114 Be, A Inten-|P.E.in| 4 Inten-|P.E. in Al Inten- cf 
3349 .399 40 4256 .025 Sn . sity | .001 A sity | OLA sity 001 A 
3354. 634 60 r 4258 523 an ol ae 
3358. 271 10 4263. 134 15 ay 
3361. 213 40 4274. 584 15 1308s 2 |1065.781| 20 1 = 11393.126] 10 | 2 
3370. 436 40 r 4281.371 10 seo || 2 |/1066.133) 20 2 |11399.355| 3 2 
Sor! 447 OES Ey A282. 792 12 ABT ate 2 |1069:193) 50 2 |1402:776] 15 | 2 
3377 .577 a 4286 906 25 ‘519 | 20 2 |1088.393] 20 Q 1442.136} 15 | 2 
3380. 278 24 4287 408 22 -031 | 25 2 |1106.446| 3 2 (1444.131) 2 | 2 
3383. 761 40 4289. 068 25 .997 | 15 2 }1109.742) 1 2 11473.976| 25 ~|) 2 
3385. 944 40'r 4294. 101 8 ‘882 | 20 2 1185.899] 2 2 11496.686| 35 | 4 
3387 834 15 4295. 751 22 ‘995 | 30 2 11214.553] 1 2 1517.630| 20 | 2 
3394574 1S 4298 664 at 440 | 5 2 |1219.332] 1 2 1519.491| 50 | 2 
3444306 15 4305.916 60 719 | 20 2 1241.961] 2 1 1535.004) 25 | 2 
3461 . 496 as 4307 .900 12 837 | 5 2 |1248.790| 5 2 1540.391) 30 | 2 
3477 18) i 4312.861 7 ,824.| 5 2 /1250.045] 10 2 1541.701| 75 | 2 
3480. 525 12 4314 S01 25 654] 1 2 |1265.504| 15 1 [1558.344| 30 | 2 
349] .053 S 4318. 631 197 OP 2 |1266.308] 10 1 1565.925| 40 | 2 
3504 . 890 8 4321. 655 Bn 951 | 25 1 |1274.069} 3 2  |1566.411] 40 | 2 
3510. 840 10 4325. 134 Qn 010] 8 1 |1274.463] 3 2 1569.216] 10 | 2 
3535. 408 19 4337 916 10 053| 30 1 /1275.570{ 30 2 1590.164| 40 | 3 
3547 029 He 4346 104 5 568] 30 1 /1281.453] 8 4  11593.557| 60 | 3 
3596 048 10 4360 487 4 433] 2 1 /1297.549] 2 2 |11598.402/ 40 | 3 
3598 714 15 4369 682 Bn, 595| 25 1 |1298.394] 15 2 1602.387| 40 | 3 
3610.154 ie 4372. 383 R 705| 50 1 /1299.267| 10 2  /1604.848} 20 | 3 
3624. 826 8 4393 925 8 652] 15 1 [1308.296] 30 2 1606.834| 40 | 3 
3635. 462 80'r 4395.03 25 100] 5 1 [1309.463| 15 2  1608.638} 25 | 3 
3641 .330 10 4399 . 67 6 830] 50 1 /1314.147] 15 2 1610.298] 15. | 3 
3642. 675 80 r 4417274 15 326] 25 1 11314.335] 30 2 1617.914) 20 | 3 
3646. 198 12 442) .754 6 764| 8 1 /1325.511| 3 2 1621.426] 60 | 3 
3653 . 497 100 r 4422, 823 16 160| 8 1 |1326.394] 10 2 1649.457| 25 | 3 
3654 592 15 4426. 054 10 468] 60 1 /1350.592| 15 2  1656.326} 20 | 3 
3658 . 097 20 4427 098 40 345| 60 2 11351.837] 25 2  1660.005} 20 | 3 
3660 631 12 4430 366 7 742} 80 1 /1355.304] 15 2 1663.003} 30 | 3 
3668 .965 15 4434 003 15 363| 20 2 11359.010} 20 2 1944.586] 25 | 4 
3671. 672 20 4436. 586 4 754| 50 1 |11359.935| 5 2  11970.489] 15 | 4 
3685. 192 40 4440 345 10 690| 60 1 /1362.598] 20 2  |1979.947] 50 | 4 
3689 .916 15 4443 802 25 8 795| 40 2 1363.501] 5 2 [1989.849] 30 | 4 
3694. 445 lu 4449. 143 30 0 796| 40 2 |11370.558) 2 2  2000.339] 60 4 
3717 .393 20 4450 896 25 8 094| 60 1 |1371.840] 20 2 
3722. 568 15 4453312 30 4 
3724570 20 4453708 20 6 
3725. 155 20 4455.32] 30 4 
3729 . 806 50 r 4457 .428 40 4 Iron (Green, 1939) 
3741 .059 60r 4465. 807 20 3 — 
3752. 860 80 r 4468 493 25 4 ay ae its 
3759. 291 40 4471. 238 20 6 Intensities Intensities intensities 
3761 .320 40 4474, 852 8 6 = 
Ee a ID ba re . Seiler 

+ 4482 } 6 Schiler S 
3798. 276 6 4489 089 20 5 AA | “tube en Oat 
3866. 446 15 nm 4496, 146 20 12 ~ 
3875. 262 207 4501270 25 8 
3895 243 30 7 4503 762 4n 25 1 15 
3900. 546 50 4512.734 40 9 30 20 3 
3904 .785 40 n 4518. 022 50 18 OB 8 if 
3913 .464 40 4522 798 40 5 20 20 g 
39)4.334 35 4527 305 35 12 3 1 
3921 . 423 2 4522. 238 80 9 2 : 2 











STANDARD WAVE LENGTHS (Continued) 
Iron (Green, 1939) (Continued) 









PERSISTENT LINES OF THE ELEMENTS (Continued) 

























































































Intensities Intensities Intensity Intensity 
Wave Wave 
[Element length Element length 
Are | Spark Are | Spark 
Al II | 2816.179 10 100 | Cd II | 2265.017 25 300 
6231.76 et 30 2312.84 1 200 
2 6243.36 100 2573.09 3 150 
2 Al III | 1854.67 2748.58 5 200 
2 1862.90 Ce II | 4012.388 60 20 
1652 482 0 =e As I 1889.9 4040.762 70) 5 
1654476 i *1890.5 4165. 606 40) 6 
1936.9 *4186.599 80) 25 
1658.771 2 
1659479 10 1972.0 CIE 1379.6 
1663 220 3 2288.12 250 5 1396.5 
1670 990 1 2349 . 84 250 18] Cl II | 4794.54 D 250 
1674254] 2 i 2369 . 67 40 4810.06 D 200 
1676 854 1 2370.77 50 3 4819.46 D 200 
1685.952| 6 ae 2456.53 i100 8] Co I |*3453.505 200 
16864541 8 1 2780.197 75 75 3465. 800 25 
1691.272| 8 1 2860. 452 50 50 3529. 813 30 
0 2898.71 25 40] Co II |*2286.156 300 
0 43 Au I |*2427.95 400 100 2307 . 857 50 
8 2675.95 250 100 2363. 787 50 
3 2302 Oana 200 2378 .622 50 
Bek 2496.778 | 300 300 2388 .918 35 
¥*2497 .733 500 400 2519.822 200 
B II | 1362.46 3405. 120 150 
3451.41 5 30] Cr I }*4254.346 1000 
3452.33 4274. 803 800 
Ba I 3071.591 100 50 4289 .721 800 
Hydrogen Helium 5424.616 | 100 30 5204.518 100 
5519.115 | 200 60 5206. 039 200 
(Paschen, 1929) (He II)(Paschen, 1929) *5535.551 | 1000 200 5208. 436 100 
5777.665 | 500 100] Cr II |*2835.633 400 
Ba II | 2304.235 60) 80 2843 252 400 
A A A A 2335 .269 60) 100 2849 . 838 150 
3891.785 18) 25 2855. 676 200 
4130. 664 50 60 2860 .934 100 
923.148 949.739 234.3452 949.326 1084 .940 *4554.042 | 1000 200} Cs I 4555.355 100 
926 222 972.532 237.3297 958.696 1215.129 4934.086 | 400 400 4593 .177 50 
930.745 1025.717 243.0244 972.109 1640.409|Be I |*2348.610 | 2000) 50 *8521.10 
937.799 1215.664 256.3145 992.361 2650.781 25 8943.50 
303.7788 1025.270 3321.013 50 Cu I |*3247.540 2000 
3321.086 | 100 3273 .962 1500 
3321.343 | 1000 30 5105.541 
Be II “2130-416 200 200 5153 .235 
; ‘ 200 150 5218. 202 
Carbon, Nitrogen, Oxygen (More and Rieke, 1936) Bi I 2061.70 300 100] Cu II |*2135.976 500 
Af ES OR SE Ft eth etl me 40 2192. 260 500 
: 1 2246 .995 500 
El. AA Int. El. AA Int. El. A Int. 2809 .625 200 100] Dy I 4000. 454 300 
2897 .975 | 500 500 4045.983 12 
| | 2938.298 | 300 300] Dy I 4077.974 100 
OII 832.764 0 | NI 1176.502 1 | CII 1335.703 18d 2989.029 | 250 100 4167. 966 12 
OII 833.332 1 NI 1199.550 7 | NI  1494.670 4 *3067.716 | 3000) 2000 4211.719 15 
OIl 834.467 2 NI 1200.218 6 | CI 1560.313 &d]_. 4722.552 | 1000 100] Er I 3499. 104 15 
OI 990.205 4d | NI 1200.707 5 | CI  1560.702 15a/Bi II | 1909.41 3692. 652 12 
OI 990.794 3 OI 1217.643 2 | CI 1656.271 8d |Br I 1540.8 3906. 316 12 
OI 999.493 2 | OI 1302.174 8 | CI 1656.994 15d 1633.8 Eu I |*4594.02 
NII 1083.996 2 } OI 1304.858 8 | CI 1657.388 5d |Br II |*4704.86 D 250] Bu II | 4129.737 50 
NII 1084.582 3 OI 1306.023 6 CI 1657.908 &d 4785.50 -..|D 400 *4205.046 50 
NI 1134.168 3 CI 1328.820 3 CI 1658.135 &d 4816.71 +s35| Di 300) FT 6856. 02 D 1000 
Neteeelisd 477m 3 CI 1329.099 5 C I |*2478.573 | 400) D 400 6902. 46 D 500 
NI 1134.979 4 | CII 1334.534 15d C Il | 1334.54 Fe I | 3581.20 
1335.72 * — -|*3719.935 700 
Ses 200 3737. 133 600 
PERSISTENT LINES OF THE ELEMENTS ree Hd tee — 3745. 564 500 
a ~Use eee 45. 1 
: oe 4267 .27 i 500 
Spectra of the neutral atom, the singly ionized atom, and the doubly = 3748. 264 200 
lohined atom are indicated by I, II, and ILI, respectively. The most |G, Ae Ree oy 500 — Fe II /|*2382.039 100 
sensitive lines are indicated by an asterisk (*), The symbol ‘*D” 4425 441 100 2395.625 100 
preceding the intensity indicates the discharge-tube spectrum, Wave We 2404, 882 100 
: 4434.960 | 150 2410.517 70 
lengths are given inInternational Angstrom units. 4454.781 200 2413.309 100 
Wave lengths and intensities of lines between 2000 and 9999 Angstroms 4455. 880 Ga I 2874. 244 is 
have been given according to the M.I.T. Wavelength Tables. 4456 .62 2943 637 20 
Ca II | 3158.869 100 300 032.9 
‘ARRANGED BY ELEMENTS 3179.33 4 .982 500 
9.332 | 100 400 *4172.056 1000 
*3933.666 | 600 600] Gd I | 3646.196 150 
: F 3968.468 | 500 500 j 
Intensity Intensity Chi il« s 3768 .405 20 
E War 4058 .938 1000 4001 Ge I *2651.178 20 
Element Wave |__| Rlement ave 4079 .729 500 200 2651575 20 
length ; length 4100.923 | 300 200 ; 
Are | Spark Are | Spark 4123 810 200 12 2709 . 626 20 
0 3039. 064 1000 
4137.095 | 100 60 3269 494 300 
Cb II |*3094.183 | 100] 1000 4296 570 50 
A I /|*1048.26 #2437 .791 60 500 3130.786 | 100 100] H I 1215.7 
1066.70 Al I 3082.155 | 800 800 3163. 402 15 8 4861327 D 
6965. 430 D 400 3092.713 | 1000] 1000 3194.977 30) 300 6562.79 D 3000 
7067 217 D 400 3944.032 | 2000] 1000 3225.479 | 150 800] He I 584.4 
7503 . 867 D _700 *3961.527 | 3000} 2000}Cd I |*2288.018 | 1500 300 *3888 646 D 1000 
8115.311] ....| D 5000} ay Ir | 1671.0 3261.057 | 300} 300 5875618 D 1000 
Ag I |*3280.683] 2000) 1000 1856.00 3403.653 | 800 001 He II 3038 
3382 .891] 1000 700 1858.13 3466.201 | 1000 500 1640.5 
5209067 | 1500} 1000 1862.48 3610,510 | 1000 500 4685.75 D 300 
5465. 487 | 1000 500 2631. 553 40 6438. 4696} 2000] 1000! HF I 2898 259 12 
Ag II | 2246.412|° 25 300 *2669. 166 1001Cd TI |*2144.382 50 200 2904408 6 


E-212 











PERSISTENT LINES OF THE ELEMENTS (Continued) 


ARRANGED BY ELEMENTS (Continued) 

































































Intensity Intensity Intensity Intens ty 
Wave ef = eet 2g | Wave ' Wave Wave 
Element tehetK Element sek lement lene Element length 
Arc | Spark Are | Spark Are | Spark Arc | Spark 
Hf I | 2916.481 50 15] nN III] 991.6 Rh I | 3657.987 | 500 200 | Ti I |*4981.733 | 300 125 
2940.772 60 12 4097+81 iy. ee 10 3692.357 | 500 150 4991.066 | 200 100 
3072. 877 80 18 4103.37 | ....|D 80)Rn I 7055.42 | ....|D 400 4999.510 | 200 80 
4093 .161 25 20 | Na I 3302 323 600 300 7450.00 eee | OOO 5007. 213 200 40 
Pst gaa ne 2513 .028 25 70 3302 .988 300 150}Ru I 3436.737 300 150 5014.25 
2516. 881 35 100 5682. 657 80 Ru I #3498942 500 200 | Ti II |*3349.035 125 800 
*2641.406 40 125 5688. 224 300 3596.179 30 100 3361.213 100 600 
2773 .357 25 60 *5889.953 | 9000 1000fRu II | 2678.758 100 300 3372.800 80 400 
2820 .224 40 100 5895.923 | 5000 500) 2692 .065 8 200 3383.761 70 300 
3134.718 80 125 | Nd I 3951.154 40 30) 2712.410 80 300 | Tl I 2767 . 87 400 300 
Hg *1849 68 4177 .321 15 25 2945 .668 60 300 2918.32 400 200 
2536.519 | 2000 1000 *4303 573 100 40 2965 .546 60 200 3229.75 2000 800 
3650. 146 200 500 | Ne I 735.95 2976. 586 60 200 3519.24 2000 1000 
3654.833 | ....| D 200 743.73 ST 1807.4 3775.72 3000 1000 
Hg I 3663 . 276 500 400 5400. 562 .| D 2000) 1820.5 *5350.46 5000 2000 
4046 561 200 300 5832.488 1826.4 Tm I 3462.21 200 100 
4358.35 3000 500 5852.488 D 2000 4694.13 D 500 3761.333 250 150 
5460.740 | ....| D 2000 ; 6402, 246 | ....| D 2000 4695.45 D 30 3761.917 | 200 120 
Hg II 1649.8 Ni I |*3414.765 | 1000 50 4696.25 D 15 |TmII |*3848.02 
1942.3 3492.956 | 1000 100) 9212.91 D 200 I 3552 .172 8 12 
Ho I 3748 17 60 40 3515.054 | 1000 50) 9228.11 D 200 3672 .579 8 15 
3891.02 200 40 f 3524.541 | 1000 100 9237.49 D 200 4241 .669 40 50 
Ho IT | 2936.77 | ....] 10004} Ni IL | 2216.47 Sb I |*2068.38 ye) pak ed! 3183.406 | 200 100 
tied 1782.9 2253 . 86 100 300 2175. 890 40 3183.982 | 500 400 
2062 38 D 900 2264.457 | 150 400 2311469 50 3185.396 | 500 400 
Teta S161 cise D 300 2270.213 | 100 400 2528 535 200 *4379 238 | 200 200 
5464 61 D 900 *2287.084 | 100 500 2598. 062 100 4384.722 | 125 125 
In I 3039.356 | 1000 500] O I 1302.27 2877.915 150 |} V I 4389.974 80 60 
3256 090 | 1500 600 1304.96 3232.499 250 | VII |*3093.108 100 400 
3258.564 | 500 300 1306.12 3967 502 150 3102. 299 70 300 
4101.773 | 2000 1000 87771 928:1 .. D 1000ig, J 3907 .476 25 3110.706 70 300 
*4511.323 | 5000 4000 7774.138 + D 300 *3911.810 30 3118.383 70 200 
Jeo 7 2543.97 7775.433 D 100 4020. 399 20 3125. 284 80 200 
2849 .725 40 20} Os I *2909. 061 500 400 4023 .688 2 |)W I 4008.753 45 45 
2924.792 25 15 3058.66 500 500 5671.80 4294.614 50 50 
*3220.780 100 30 3262 .290 500 50 Sc II |*3613.836 40 70 *4302.108 60 60 
3513 .645 100 100 3301.56 3642.785 60 50 2397 .091 18 30 
Kor 4044.140 | 800 400 3752.54 e I |*1960.2 2589. 167 15 25 
4047.201 | 400 200 | Os I 3782.20 2039.851 | ....] D 1000 3215. 560 10 9 
*7664.907 | 9000 4420.468 400 10 2062.788 | ....| D 800 3613.790 10 30 
7698.979 | 5000 Pp) 1774.8 4730.78 | ....| D 1000 | Xe I 1295.8 
Kr I 5570.2895| ....| D 2000 1782.7 4739 03 D 800 1469.9 
5870.9158 D 3000 1787.5 4742.25 D 500 4500.977 D 500 
La, J 5455. 146 200 1 2136.8 i oT 2506 .899 300 200 |} 4624.276 D 1000 
5930.648 | 250 2149.8 2516.123 | 500 500 4671. 226 D 2000 
*6249 .929 300 2534.01 50} D- 20 2528.516 400 500 | Y I 4643 .695 50 100 
La II |*3949.106 | 1000 800 2535.65 100} D- 30 ¥*2881.578 500 400 *4674. 848 80 100 
4077.340 | 600 400 2536.38 3905528 20 15 5466. 47 
4123.228 | 500 500 2553.28 80}D 2015; i | 1526'83 Y II | 3242.280 60 100 
1 Gil 3232.61 | 1000 500 2554.02 *1533 55 3600.734 | 100 300 
4603.00 800 2554.93 60|D 20ism I |*4296.75 3633. 123 50 100 
6103.642 | 2000 300 | Pb I 2169.994 | 1000] 1000}Sm I1 | 3568.27 *3710.290 80 150 
*6707.844 | 3000 200 2614.178 200 80 4390. 865 150! 150 3774 .332 12 100 
Lu I 4518.57 300 40 2833 .069 | 500 80 ¥4424.342 | 300 300 3788 .697 30 30 
Lu II |*2615.43 3639 580 300 50 4434 .321 200 200 | Yb I 3289 .37 500 1000 
2894.84 60 200 3683.471 | 300 50lsn I |*2839.989 | 300 300 *3987.994 | 1000 500 
2911.39 100 300 *4057.820 | 2000 300 2863327 | 300 300 | Yb II |*3694.203 | 500] 1000 
3397 . 07 50 20 | Pb il 1682.4 3009. 147 300 200 | Zn I *2138.56 800 500 
3472.48 50 150 *2203 . 505 50] — 5000 3034.121 200 150 3282.333 | 500 300 
3554.43 50 150 5608.8 tel|| Denso 3175.019 | 500 400 3302.588 | 800 300 
MgI_|*2852.129 | 300 100 | Pd I |*3404.580 | 2000 1000 3262.328 | 400 300 3345.020 | 800 300 
3829 .350 100 150 3421.24 | 2000 1000 4524.74] 500 50 4680.138 | 300 200 
3832.306 | 250 200 3516.943 | 1000 500}sn III |*2152.22 4722.159 | 400 300 
3838.258 | 300 200 3609.548 | 1000 700isr I |*4607.331 | 1000 50 4810.534 | 400 300 
5167.343 | 100 50 3634.695 | 2000] 1000 4832075 | 200 8 6362.347 | 1000 500 
5172.699 | 200 100 | Pd II |*2296.53 4872. 493 25 Zn If |*2025.51 200 200 
5183 .618 500 300 2488 .921 10 30 4962. 263 40 2061.91 100 100 
Mg II |*2795.53 150 300 2498 .784 4 150kgr 11 | 3380.711 | 150 200 2502.001 20 400 
2802.695 | 150 300 2505.739 3 30 3464 57 200 200 2557 .958 10 300 
Mn I *4030.755 500 20 2658 .722 20 300 3474. 887 80 50 | Zr I 3519. 605 100 10 
4033.073 | 400 20 2854. 581 4} 500 *4077.714 | 400| 500 3547.682 | 200 12 
4034. 490 250 20] Pr I 4062.817 150 50 4215.524 300 400 *3601.193 400 15 
Mn II |*2576.104 | 300] 2000] Pr II |*4179.422 | 200 40 4305447 40 4687.803 | 125 
2593.729 | 200] 1000 } 4189.518 | 100 50hra I 1*3311.162 | 300 70 4710.075 60 
2605.688 | 100 500 | 4225 327 50 40 3318 840 | 125 35 4739.478 | 100 
MoI |*3798.252 | 1000] 1000] Pt I 2659.454 | 2000 500 3406 664 70 18 4772.312 | 100 
3864.110 | 1000 500 2830.295 | 1000 600fTb I 3509.17 200 200 4815.62 
3902.963 | 1000 500 2929.794 | 800 200 3561.74 200 200 | Zr II |*3391.975 | 300 400 
Mo II |*2816.154 | 200 300 2997 .967 | 1000 200 3848.75 100 200 3438.230 | 250 200 
2848.232 | 125 200 *3064.712 | 2000 300 3874.18 200 200 3496.210 | 100 100 
2871.508 | 100 100 {Ra I_ |*4825.91 | ....]|D 800fre I |*2142.75 60 3572.473 60 80 
2890 .994 30 50 | Ra II |*3814.42 -e--| D 2000) 2383.25 500} D 300 
2909.116 25 40 4682.28 D_ 800 2385.76 600} D 300 
N I 1199.5 Rb I 4201.851 | 2000 500) 2530.70 . D 30 
1200.2 4215.556 | 1000 300 2769 .67 ? D 30 
1200.7 *7800.227 | 9000 hI 3538.75 50 
*4099 .94 bogey ek OO 7947.60 5000 3601 .040 8 10 
4109.98 ....| D 1000 [Re I *3460.47 1000 4019 .137 8 8 
IN’, IF 5666.64 beta aes 00 4889.17 2000 Th II 3290.59 pack 40 
5676.02 Mann Ds tOoOrERh- I 3323.092 | 1000 200/Ti I 3635. 463 200. 100 
5679.56 + enn D500 3396.85 1000 500 3642 .675 300 125 
Nie LITE 989.8 *3434.893 | 1000 200 3653. 496 500 200 
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Intensity Intensity i Intensity Intensity 
Wave Hoe eee Be Wave 3 Wave eee tT, ke Wave 
length Element lengek Element eck Element lenght Element 
Arc | Spark Arc | Spark Are | Spark 
303.8 He II 2370.77 490.994 | Mo II 30 50 #*3404.580 | Pd I | 2000] 1000 
584.4 He I 2378. 622 2394.84 | Lu II 60 200 | 3405.120 | Co I | 2000] 150 
735.95 | Ne I *2382 039 2897.975 | Bi I 500 500 | 3406.664 | Ta I 70 18 
743.73 | Ne I 2383 25 2398.259 | Hf I 50 12 |*8414.765 | Ni I | 1000) 50 
989.8 N It 2385.76 2898.71 | As I 25 40 | 3421.24 | Pd I | 2000] 1000 
991.6 N III 2388.918 2904.408 | Hf I 30 6 1*3434.893 | Rh I | 1000] 200 
1048.26 | A I 2395 625 *2909.061 | Os I 500 400 | 3436.737 | Ru I 300] 150 
lions [NI bao4 882 | Te Dhara ee] Mo BI 2h” ane (atays ose | ees treteeao) teage 
. : 2911.39 u 0 3 r 
1007 =| NI 2413 309 ge | ay | aool one | 3452 gerd Bs SEre tee) ame 
; : 2918.32 
1215.7 sai peat 38 2924.792 | Ir I 25 15 |*3453.505 | Co 3000] 200 
ied | O°} si Bar 706 | Be | 20) ASPET BSE | 881 og 
: , 2936.77 fo} ee 4 m | 
1304.96 |O I *2478 573 2938.298 | Bi I 300 300 | 3464 57 | Sr II 200| 200 
ae re 6 L eee 2940.772 a : 60 12 3465 800 Se : 2000 25 
154 ‘ 2943 637 a 10 20 | 3466. 201 1000! 500 
pb: 18 C 4 it ast 2945. 668 = i on 200 3472.48 | Lu II 50, 150 
; : 2965.546 u 6 3474.887 | Sr II 80 50 
1379.6 Clan 2502.001 2976.586 | Ru II 60 200 eee Ni I. | 1000! 100 
1396.5 CISTI 2505.739 2989.029 | Bi I 250 100 | 3496.2} Zr II 100 100 
1469.9 Xe I 2506 . 899 2997.967 | Pt I 1000 200 }*3498 942 | Ru I 500! 200 
ess |S H nut grist fet | ae adge-imt fare |) as 
H i ; 3034.121 n 1 Tb 200 
1540.8 Br I 2516 .881 3039.064 | Ge I 1000} 1000 See iz ; 100 pes 
io40.8 | He II er S0R8 66. | Os Et soo] ono paeie-O8e | Nik ee 
: e al 058.66 3 1000 
1649.8 Hg II 2528. 535 *3064.712 | Pt I | 2000 300 betes a [ 2000 1000 
1671.0 AL at 2530.70 +3067 .716 Bi I 3000 2000 3519 605 | Zr I 100 10 
¢ 2534.01 3071.591 a : 5 1000 
1774-8 Piet 2535.65 3072.877 | Hf I 380 18 Gore ean ES : 1000 a 
1782.7 P 2536.38 3082.155 | Al I 800 800 | 3538°75 | Th I hi 50 
1782.9 ig it 2536.519 3092.713 | Al I_ | 1000} 1000] 3547 @g0 | Zr I 300 12 
1787.5 Piet 2543.97 *3093.108 | VII | 100 400| 3559172 | U I 8 12 
1807.4 s I 2553.28 *3094.183 | Cb II | 100| 1000] 3554743 | Lu II 50/150 
1820.5 Soe 2554.02 3102.299 | V_ II 70 300 | 3561.74 Tb I 200) 200 
1826.4 Si it 2554.93 3110.706 | VII 70 300} 3568.97. | Sm II 
*1849.6 He 2557 .958 3118.383 | VII 70 200 | 3579473 | Zr II 60 80 
1856.00 | Al II *2576 104 *3130.416 | Be II | 200 200 | 3596179 | Ru I 30| 100 
1858.13 | Al II 2589. 167 3130.786 | Cb II | 100 100} 3¢00:734 | Y 11 | 100/ 300 
1862.48 | Al If 2593729 3131.072 | Be II | 200 150] 36011040 | Th I 8 10 
1862.90 | Al III 2598 062 3134.718 | Hf II 80 125 1+3601.193 | Zr I 400 15 
1889.9 As I 2605. 688 3158.869 | Ca II | 100 300 | 36091548 | Pa I | 1000| 700 
*1890.5 As I 2614.178 3163.402 | Cb II 15 3610510 | Cd I 1000| 500 
1909.41 | Bi II #2615. 43 3175.019 | Sn I 500 400] 3613/7900 | WIE 10 30 
1936.9 As I 2631. 553 3179.332 | Ca II | 100 400 |+3613°836 | Se II 40 70 
1942.3 Hg Il #2641. 406 3183.406 | VI 200 100| 3630740 | Sc II 50 70 
*1960.2 Se I 2650.781 3183.982 | V I 500 400] 3633/1093 | Y IL 50! 100 
1972.0 As I *2651.178 3185.396 | VI 500 400] 3631'695 | Pa I. | 2000! 1000 
*2025.51 | Zn II | 200 200 2651 575 3194.977 Cb 1 30 300] 3635 463 | Ti I 200! 100 
BOL To. | ee | “a0a| P1008 | Ses0. ase #3320780 | Ir 100) 30] 3039-880 | Pb I | 00/50 
2061.91 | Zn II | 100 100 |*2669 . 166 3225.479 | Cb II 150 800} 3642.785 | Se II 60 50 
2062.38 |I I ...|D 900 | 2675.95 3229.75 | Tl I | 2000 800! 3646.196 | Gd I 200} 150 
.2082.788 | Se I D eso ere 7ne aaaa Bre | geo e. | aeeel | eanie88n0.148") Bg 4 7 ion0 500 
8.38 | Sb I 00 5 232. i 1000 53. 
ise ayetl ce Gell ooel cn | 2709 620 3242280 | Y II 60 1onh eee -acual Goey ee) 
2136.8 ea 2712. 410 *3247.540 | Cu I | 5000/ 2000] 3657987 | Rh I 500° 300 
#213856 nal 800 50g | 2748.58 3256.090 | In I 1500 600] 3663 276 Hg I 500 400 
#2142.75 | Te I 60 eee ant bre us i we 7 3672.579 | UI 8 15 
*2144.382 | Cd Il 50 200 0: 0 3683.471 | Pb I 300 50 
2773 357 3262.290 | Os I 500 50 
hit! fel 2780. 197 362.898 | Sn Tt | 400] 800] dcos-aesc| eee | onl ee 
2169.994 | Pb I 1000 1000 2780.521 3267.502 | Sb I 150 150} «3694203 | Yb II 500! 1000 
2192.260 | Gu II 25 500 | 2802.19 3269.494 | Ge I 300 300] *3719'935 | Fe I 1000 700 
#2203505 | Pb 11 | 50] 5000 | 2802-695 3273.962 | Cu I | 3000} 1500] 3737°133 | Fe I | 1000| 600 
*2204. 49 Ww il 2809 625 *3280.683 | Ag I 2000 1000] 3745564 | Fe I 500 
2216.47 | Ni II *2816 154 3282333 | Zn I 500| 8009 Sogn'eny. | peed 0 ae 
2246 412 | Ag I 25 300 | 2816.179 3289 . 37 wb. E 500 1000] 3748 17 Tout 60 40 
2253.86 Ni II 100 300 2830. 295 3301.56 Os I 3752.54 Os I 
2264.457 | Ni 11 | 150] 400 J, 2893-069 3302.323 | Na I 600 300] 3761.333 | TmI 250] 150 
3965017. | Gd tt r4 300 1*2835. 633 3302.588 | Zn I 800 300] 3761917 | TmI 2001 120 
2270213 | Ne II 100 400 | 2836.710 3302.988 | Na I 300 150] 3768.405 | Gd I 20 2 
para een ae a ae 00 |, 2837 602 *3311.162 | Ta I 300 70) 3774332 | YI ial | alee 
*2286.156 | Co II 40| 300 | *2839 . 989 3318.840 | Ta I 125 35] 3775.72 | T I | 3 ‘ 
eae ec ara iGo. Bonk) 2848.288 3321.013 | Be I 50 378320. | Os 000} 1000 
saan 018 | Ca L- | 1500 300 | 2848. 232 3321.086 | Be I 100 3788 697 | Y II 30 
2288.12 | As 250 deve ee $321,343 | Be I | 1000] 30143798352 | MoI | 1000| 1000 
* ; OO * 
2290.89 | C° Tit] -...| 200 {2892-129 43845.020 | Zn I | 800] 3001355350 | Met | “iol” “099 
2304. 235 | Ba II 60 80 | 2855 676 : 125 3832.306 | MgI | 250! 200 
3361.213 | Ti II 100 600 & 
aia 1 See | bol eg | 2880.46 372.800 | Ti II | 8o|  400],3888-258 | Me I | 300) 200 
9312.84 | Gd II 1} 200 | 2860. 934 3380.711 | Sr IE | 150] 200) 397975 | ayy 
2335.269 | Ba II 60| 100 | 2863. 327 3382.891 | Ag I | 1000} = 700} ace" TOO)" 200 
ates aia tee 20001 $8 | 2871.508 8888.81 || Th Ire" 70] > eM@OOK seers ls | Bees Gy) 2000) 1 eae 
9349.84 | As 1 | 260 18 | 2874. 244 3301-975 | Zr If | 300]  400lesage Gag | He T |. lp 1903 
2363787 | C 25 5O 9.2877 .915 3396.85 | Rh I | 1000} 500 2 51D 1000 
o It #2881578 3397.07. | Lu II 20| 3891.02 | Ho I 200, 4 
2369.67 | As I -| 40 3409-658. Cet A 500 3891.785 | Ba II 18 25 
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Wave | Fle Wave Wave 
length ment leketh Element jeneck Element 
Spark ment | Arc | Spark Arc | Spark 

902.968 | MoI | 1000] 500 Bagivo doo | Pr It | gocl — 40leeee oe} 
eee : u 487 | Ag I | 1000/ 500 
3906 .316 I Il 5466.47 Yate 
3907 .476 I I 2000 500 §519.115 Ba I 200 60 
¥3911.810 I Ill 200 50 *5535.551 Ba I 1000 200 
3933 | 666 II I 200 15 5570.2895| Kr ....| D 2000 
3944 032 r eTy 300 400 3608.8 Po D 40 
*3949 106 II I 1000 300 5666 . 64 NO IL D 300 
3951.154 I II 50 40 5671.80 Sc I 
*3961.527 I I 200 50 5676.02 N II D 100 
3968. 468 II I 500 50 D 5679.56 Ne alt D 500 
*3987 .994 ii I 40 50 D 5682.657 | Na I 80 
4000. 454 I I 5000 1000 5688.224 | Na I 300 
4008. 753 I I Peles BER D 5777.665 | Ba I | 500| —‘100 
4012 388 II iret 500 5832.488 | Ne I 
4019. 137 I I 4000 800} D 5852.488 | Ne I ..| D 2000 
4020. 399 I I | 30001 800 5 5870.9158| Kr I ::| D 3000 
4023 . 688 I I 50 50 D 5875. 618 Cie ...| D 1000 
*4030.755 i i *5889.953 | Na I 9000 1000 
4032. 982 I I 60 60 595.923 | Na I | 5000| 500 
4033 .073 I I 100 40 D 5930.648 | La I 250 
4034. 490 I Il 40 eal 6103.642 | Li I_ | 2000] _ .300 
4040.762 II I 3000 500 Rav die lors 6231.76 {I als 30 
4044.140 I I 200 200 ea 500 6243.36 | At II 100 
4045 .983 I I 125 125 H I | D *6249.929 | La I 
4046 .561 I I 80 60 1 | °°95 6362.347 | Zn I 
4047 .201 I II 150 150 1 | 2000 6402.246 | Ne I 
*4057 . 820 I I 400 100 11] 400 6438 .4696| Cd I 
*4058.938 I Il 300 300 I 0 6562.79 tie 
4062.817 I I 100 I a *6707.844 | Li I 
4077 .340 | La II 600 400 II 200 200 I 200 6856 . 02 Ee ft 
*4077.714 | Sr II | 400 500 I 150 a hae 6902.46 |F I 
4077.974 | Dy I 150/ 100 I 300 Tole son 6965.430 | A I 
4079.729 | Cb I 500 200 I I 7055.42 Rn I 
4093.161 | Hf II 25 20 I I 500 COC U2 gee Aad 
4097.31 | N Ill D 100 I D 500 titeos 7450.00 | Rn I 
*4099.94 | N I D 150 1 | 50001 — 4000 a D 7503.867 | A I 
4100.923 | Cb I 300] 200 I 300 40 Pins 7664.907 | K I 

4101.773 | In 2000 1000 I 500 50 I 200 7698.979 | K I 
4103 .37 N* Til D_ 80 II ; 1000 200 I 500 7771.928 |O I 

4109.98 N D 1000 I I 400 7774.138 | O I 

4123.228 | La II | 500 500 I Tl" S00 7775.433 |O I 

4123.810 | Cb I 200 125 I I 500 +*7800.227 | Rb I 

4129.737 | Eu II 150 50 I 1 | 1500 7947 .60 Rb I 

4130.664 | Ba II 50 60 i 1| 700 ,8115.311 | AT 

4137.095 | Cb I 100 60 I 1 | 5000 8521.10 | Cs I 

4165.606 | Ce II | 40 6 I Ti lic 2D 200081 Gyrece ge lias et 
*4172.056 | Ga I | 2000) 1000 I 1 | 200 9228.11 |S I 

417.321 | Nd I 15} 5 I Ts] 454.| D 20008] Se Ae Me 
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LIQUIDS FOR INDEX BY IMMERSION METHOD 








Liquid Np 24° C 

mormmethylene chlorides. .j..eee eee oe ine ei ee as nan ae 1.446 
GEREN EN para he ca anes SRA Beye RoE Oe ey AUC, Senet aI es 1.456 
Hexabyrop henolee tvs cision are cisiakas BEM audherara. ararg aol 1.466 
DMecahydronavhthalenen edie casa nscltthadek anc cccccecce 1.477 
Teow mrp lthalateae mince cans. hie fata Sate ase vera e 1.486 
Metra chloxroetnnnesavesn mae chee. ke tte 5 vs cn ae eee 1.492 
IPSrtaACHLOromun aie sercpe terete aera alee ha oe seg acm 2a wot 1.501 
a rimetivierne: bRaMNOE. .c.2524.6.0 Fe ctas ae x Mute Seg teed sete aaad oan 1.513 
Chilorobenzeneite ser soccer neat ee aes ek «  aleisiotiarte 1.5238 
Ethylene bromide + Chlorobenzene............... 1.533 
OMNITULO COMING ORT a a overs aias0 RPMI ELIS chee ereis ie Suv oe 1.544 
PNGo ale CL aE Goes en Ee Cer A IS: oats CAaMae et ss REDE vs v6 lar ensgeeun) ste 1.557 
BaF CMEC eR SNe Re hers 5 a4 Gea tniis ls RTO GR ini ius oe ae ke 1.570 
ACU EER FAR heen coicrcanar< enc (audi es RRR SCORING eines in, Fete 8 1.584 
PSEOMMOLOLEA. tetera es 4 acsciten OO Cea tas aca a cs 1.595 
Iodobenzene + Bromobenzene................ 1.6038 
Iodobenzene + Bromobenzene..... ...00 60. eee 1.613 
QGinoline sack ceisec erick ic ARM Otic da we eaaets 1.622 
AASOIOTONADH tH ALON Gels <ccare a UOMEE EE eR sis wank paca ee 1.633 
a-Bromonaphthalene + a-Chloronaphthalene............ 1.640-1.650 
a-Bromonaphthalene + a-Iodonaphthalene............. 1.660-1.690 
Methylene iodide + Iodobenzene...........000 000000 ee 1.700- 1.730 
IMisthylene sodsdends: & anne he o tee eee ce emins 1.738 
Methylene iodide saturated with sulfur. . ie Bs) 
Yellow phosphorus, sulfur and methy lene iodide (8: 1:1 by 

OPER ETE) oe eee ical de aN RE RNR EEN io adenzyareiake, fas 2.06 

Can be diluted with methylene iodide to cover range 
1.74-2.06. For precautions in use, cf. West, Am. 
Mineral, 21, p. 245-9 (1936). 





HEAVY LIQUIDS FOR MINERAL SEPARATION 


Liquid 


Density 


Letrabromeoctnanel (Sym... dic cot aie fa Riuiee Ripaliey 2.964, 20°/4° 
Can be diluted with carbon tetrachloride (1.595) or 
benzene (0.894). 


Methylene iodide 


id ook Ais RA Pe ee Be oon seks oy 3.325, 20°/4° 


Can be diluted with carbon tetrachloride or benzene. 
eRe fey teeta Rn oe SLL. | ne) Saar ae 
Can be diluted with water. 


Thallium malonate-thallium formate, aq 


Can be diluted with water. 





For preparation and recovery of these liquids, cf. U. S. Bureau 


Mines, Rept. Inv. #2897 (1928). 


Constants. 


INDEX OF REFRACTION 


Indices of refraction for elements, inorganic, metal-organic and organig 
compounds and minerals will be found in the tables of physical constants for 
the various classes of substances in the section Properties and Physical 


Values for compounds not there listed and data subsequently collected 
are given below. 
Indices not otherwise indicated are for sodium light, \ = 589.3 mu. 
Other wave lengths are indicated by the value in millimicrons or symbol in 
Wave lengths are indicated as follows: 


arentheses which follows the index. 
He, r- = 587.6 mu; Li, \ = 670.8 mu; Hg, \ = 579.1 my; A, A = 


= 656.3 my; D, \ = 589.3 my; F, \ = 486.1 muy. 


759.4 mu; 


So tentitteares are understood to be 20°C for liquids, or ordinary room 
temperatures in the case of solids. Other temperatures appear as superior 


figures with the index. 
Indices for the elemen’ 


ts and inorganic compounds will be understood to 


be for the solid form except as indicated by the abbreviation liq. 


See also under Physical Constants cf Inorganic Compounds aad index 


of Refraction of Gases. 


ELEMENTS 


nn 


Bromine (Mqsyehites i. meciacs cea 
Cadmium (hq. Wan 


(sol.).. 
Chlorine vss aire timate hanes 


Name 












Hydrogen fig. ) Retief Sete cic NS H2 
Todine (sol. 3 RON Be Re oxca Lai2,. NE lh 
44 Reamer F 
Mercury (liq.)......----+.++++-- Hg 
Nitrogen (lig.)...:....+-+--- ete |ONg 


Formula 


Index 


1.661'5 
0.82 (579 mp) 
1.13 


1.335 

1.000768 

1.10974 26?.88(579 my) 
3.34 


1.001920 

2.6 (579 my) 
1.6-1.9 
1.20537199 
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INDEX OF REFRACTION (Continued) 





InorRGANIC COMPOUNDS 
See also under Physical Constants of Inorganic Compounds. 





AVC3 
A‘Cl3.6H20 


20a 


Alums. See under appropriate element. 
Ammonium antimony! tartrate ieee SbO.C4sH40s).H2C 


orthoarsenate, di-H. . 
BEOMUIGG. . ps acumymeates. 1 cet 
Se ede 


acid. . Boh 
noe ean. (d). Pett ke| 
MIWA S. ccweneedee eee: 

Ammonium seemed acid. 
tartrate (di).......... 
thiocyanate. . 
uranyl acetate............ 

Antimony bromide........... 
lodide trish Ae bbe ete 

Barium cadmium bromide... . 
cadmium chloride.......... 
calcium propionate......... 
fluochloride............... 
fluoride. . 

Barium oxide. . Ane aNtsh5 
orthophosphate, die te. 
propionate. . Ee RRS 
sulfide, mono-............. 

Cadmium ammonium chloride 
cesium sulfate............. 
flioride stitch eis kok 
magnesium chloride. a 
Oxdde hs rele tee de eo 
potassium chloride. . 

cyanide. . 
rubidium sulfate... .. 

Calcium aluminate: . 








copper acetate........... 
Gyanainides poet mrs onto oe 
dithionatey, 20 Pew. 
pyrophosphate. . 
platinocyanide. . ara 
strontium propionate Sapa 
sulfide (oldhamite)....... : 
sulfite 3 Aces fk es f 
thiosulfate seis heck cocinc 
Carbon dioxide (lig.)....... 
Cerium dithionate.......... 


nitrates nance easee ents 


oxidel(ic) eRe ies ors 
potassium cyanide (ic)..... 
BUlfater(e) pas ae tires wed 
thallium sulfate............ 
Cobalt acetate. . 
aluminate (Thenard’ 3 Blue) 
ammonium selenate....... 
cesium sulfate............; 
chloride (ous)............ 
potassium selenate........ 





rubidium sulfate.......... | 


S6lenave fe tciee mteicle oii ai0c 
Copper ammonium selenate. . 
ammonium sulfate........ 
cesium sulfate............ 
chloridé(ic) f.2oi eck oe 
FOrmate re coat t ceca: 








. NHsClO« 


(NHa)2PtCle 


| NHaF 
|. NHsHF2 


NH4CsH;0s 
NHsNOs 


| NHaHSO, 


MG foes 2H20 
NH:CN 


ie NHiCsH0s, U02(C2H302)2 
SbBr: 


Sbl, - 
BaCdBrs.4H2O 
BaCdCls.4H20 


| BaHPOs 
j Ba(CiH.C02) .H20 


Bich, 4NH:Cl 
ae -Cs2504.6H20 


; (CaCl) MgCl2.12H20 


Su CaCl. 4KCl 
.. | Cd(CN)2.2KCN 
.. | CdSO4.Rb2S04.6H20 
.. | CazAl20s 
| CaO.B203 
CaC 


ale 

| CaCu(C2H302)4.6H20 
aCNo 

| CaSe06.4H20 


Ca2P207 


_ | CaPt(CN)1.5H20 


Ca2Sr(C3Hs02)5 
CaS 


CaSO3.2H20 
CaS203.6H20 
COz 
Ce2(S20c)3.15H20 
CsClO4 
CsNO3 
Cs2Se04 
Cs3Tl2Clo 
CrCs(SO4)2.12H20 

T203 
CrK3(CN)< 
Cra(SO«)3.18H20 

rT1(SO4)2.12H20 
ae 4H20 
Co(Al 
| Gekeo. “(NHa)Se0s, 6H20 
CoCs2(S04)2.6H20 
CoCle.2H2 
CoSeOs.K2Se04.6H20 
CoSO4. Rb2S04.6H20 
CoSeOs.6H20 
CuSe0s.(NH4)2Se04.6H20 
CuS04.(NH4)2804.6H20 


| CuSOs.CseS04.6H20 


CuCl2.2H20 
Cu(CH0O2)2.4H20 





PoE or soem eae tes —_ 








ELEMENTS 
Name Formula Index 

Oxvren ba ances syee s creel aye Oz 1.221754 
Phosphorus (yel.) (sol.). ; 2.1442%5 
DalantuNne nn. acto breed aetrons Ses 3.00, 4.04 

+ (amor.) (sol.).........- 2.92 
Hordrara (gis. tae ee yacwecter Na 0.0045 

(BOLE Se aG ne eee ee 4.22 

Rifai) ae ee he eee Ss 1.929110 

. fame (COND nas Ansari an 1.998 

at) (PHOMADIO NG) ag aye Flece os alecele 1.957, 2.0377, 2.2454 
MPira (lig) rcteeeeticie nee hers Ca Ay-ate Sn ve 






-75 (700 my) 
0, 1.507 
65-1.680, 1.63-1.65 


81.6229 (C) 

1.5766, 1.5217 

1.7108 

1.4818, 1.4833, 1.4881 
1.8 

w<1.328 

1.385, 1.390, 1.394 


B1.503 

1.418, 1.611(He), 1.63 
1.463, 1.478, 1.510 
61.564 

1.546, 1.685, 1.692 
1.4808, 1.4933 
>1.74+4+ 

2.78 (Li), 2.36 
61.702 

61.651 

1.4442 

1.640, 1.633 

ane .475 also 1.4741 


1 87, - 63+, 1.635 
81.5175 

2.155 

1.6038, 1.6042 
1.498,-1.500, 1.506 
1.56 

1.49, , 5331, 1.5769 
2.49 (Li) 

1.5906, 1.5907 
1.4213 


1. aie 1.4848, 1.4948 
1.7 


i540, 1.656, 1.682 
>1.75 

eee 1.478 
0, > 1.95 


2.7, 2 
1.56 
1.6 





13 
‘590, 1.595, 1.628 
-545, 1.560, 1.605 
19515 
1.507 


& 
= 
on 

tS 
n=g 
> 
aa 
on 
w 
aI 
ie) 


>1. 78 (red), 1.74 (blue) 
1.5246, 1.5311, 1.5396 
1.5057, 1.5085, 1.5132 
<1.625, <1. 671, > 1.67 
1.5135, 1.5195, 1. 5358 
1.4859, 1.4916, 1.5014 
61.5225, y1.5227 
1.5213, ie 5355, 1.5395 


14133, 1.5423, 1.5571 


Name Formula 
Copper oxide (ous) feaprie): Sere Cuz0 
potassium chloride. . ....| CuCle.2KCl.2H20 
“cyanide (ous) CaP rks A Cuk3(CN)a 
(O™ selenateres cians a. CuSeOs. KoSeOs.6H20 
(E> “pUllate Peas cm scm CuS04.K2S04.6H20 
strontium formate............ Cu(HCO2)2.2[Sr(HCO2)2] 
8H20 
sulfate (ic)........- ae ae CuSO4 
Cyanogen. . .. s+ | CoNe 
Germanium ‘bromide, tetra-......| GeBra 
Gold sodium chloride. . ...| AuNaCls.2H20 
Hafnium oxychloride... ...s..e.--+| HfOCl2.8H20 
Ree senate ron ce laiatiei cacursea H20 
Iron. ammonium chloride. ...... .| Fe(NHas)2Cla 


ammonium selenate........... 
cesium sulfates(i¢) 7 .anener 
He Sag 

rubidium sulfate. . 

sulfate (ic). . 

thalliym sulfate... ee 
Lanthanum sulfate......... 
Lead orthoarsenate, di-. . 

Mia cos er ee tale 
Lithium ammonium sulfate. . 

ammonium tartrate (d) . 
(dl) Eee ne 


ORIGG sper tee at iagyengewsr 
potassium sulfate......... 
“ tartrate....5.. 
rubidium tartrate (a).. 
sodium tartrate (dl). 
Magnesium ammonium selenate.. 
ammonium sulfate....... 





INDEX OF REFRACTION (Continued) 


Inorcanic Comrounps (Continued) 


FeSeOs.(NH,)2Se04.6H20 


FeCs(SO4)2.12H2O 


...| FeSOs.Cs2S04.6H20. 
...| FeRb(SO4)2.12H20 
...| Feo(SOs)3 
...| FeT1(SO4)2.12H20 

. | La2(SO4)3.9H20 


-.| Pb(NOs)2 


LiNHsS0s 


.| LiN Ha(C4H0c¢).H20 


LiNH«(C4H10c¢).H20 


.| LiBr 


LiCl 
LizS206.2H20 


Fy 1 
LiK80s 
.| LiK(C4H40c6).H20 


LiRb(C4H406).H20 
LiNa(CsH40¢).2H2O 


MgSeOs.(N Ha)2Se04.6H20 
| Mg(N H,)2.(SOs)2.6H20 


orthoborate. . . ...| 3MgO.B203 
cesium sulfate. . nee MgCs:(SOs)2. 6H20 
chlorostannate............ ..| MgSnClc.6H20 
AMuosilica teen. .eracctes Kasse sas. MeSiF's.6H20 
platinocyanide. . .| MgPt(CN)4.7H20 
Magnesium potassium selenate... MgKo(SeOs)2.6H20 
potassium sulfate........ MgK2(SOs)2.6H20 
rubidium sulfate. . | MgRb2(SOa)2.6H20 
pilicate pe cise tio iaceicsps 7s ie 
SULADOI Gere emacs cote ee Megs 
Manganese borate..............] MngBsO 
cesium sulfates. i sccter ene eee: MnCsx(SOu)2. 6H20 
Chloridensreer sete eias nas .| MnCle.4H2O 
rubidium sulfate..............] MnRb2(SOs)2.6H20 
Sulfate (olis)inicseteree ew « .| MnSO4.4H20 
as Ue ae ahi: ats aloe MnS04.5H20 
Mercury chloride Na Wy HgCle 
cyanide (ic). . Re Rem scare Heh 
iodide (ic) (red). Re Aye sek neg Hel 


Nickel ammonium selenate. 
cesium sulfate................ 


fuoride reeds nactemg teas cnc 
potassium selenate............ 
rubidium SUlLAteyeckescs.s urs 


Potassium carbonate............ 
carbonate, acid...........+5+. 
perchloratetssinceiis se. 
chloroplatinate............. 
chloroplatinite. 
dichromate. 
cyanide. . 
fluoborate. 
esata 







eine SUR hie eel ai ee see's 
lithium ferrocyanide........... 
hypophosphate Bk ser Oe 


SIlIGATO a samen dieniee p's 0 ‘ 
{hiocyanster..< sede stevia 
thionate, tetra-.........0.060. 

SI DOD tar tay aett cits, oie 
Rhodium cesium sulfate...... 


NINH, (SeOs)2.6H20 
NiCs2(SOa)2.6H20 


NiCle.6H20 
NiF2.5HF.6H20 
NiKo(SeO4)2.6H20 
NiRbe(S04)2.6HzO 
NiSeO4.6H20 


PtK2(NO2)2Bre.H20 
2003 

KHCO3 

KC104 


-.| KePtCle 
| KePtCla 


KoLisFe(ON)s. 3H20 
KoHeP206.2H20 
KoH2P20¢.8H20 


...| KaRu(CN)6.3H20 
.| KeSi03 


KCNS 
KoSi06 
2K25506.3H20 


.| RhCs(SO4)2.12H20 


Rubidium perchlorate........... RbC1O4 

chromate ths veaccatb niece RbhCrO4 

dithionaterm a ywewects nan ectine Rb2S206 

MUONS Hen c atreee ee Konan mens F 

selenate..... Nahtateeitchs tkieielsiete RbeSeOs 
Ruthenium sodium nitrate....... RuNa2(NO2)5.2H20 


2.705 
1.6365, 1.6148 
1.5216 
1.5096, 1.5235, 1.5387 
1.4836, 1.4864, 1.5020 
1.4995, 1.5199, 1.5801 
1. 724, 1.733, 1.739 
1.32713 (liq.) 
1.6269 
1.545, y1.75-+ 
1.557, 1.543 
(F) 
1.6439 
1.5201, 1.5260, 1.5356 
1.4839 


Index 


1.3049, 1.3062 (A), 1.3091, 
1.3104 (D), 1.3183, 1.314 


1.5003, 1.5035, 1.5094 
1.48234 

1.802, 1.814, 1.818 
1.52365 

: 


564, 1.569 
1.89 03, 1.9097, 1.9765 
1.782 


‘| 61.437 (Li) 


61.567, 1.5673 
81.5287 
1.784 


1.662 
15 eave 155602, 1.5788 


14793, 1.4747 
B1.5226 (red) 

81.552 

81.4904 

O} 1.5070, 1.5093, 1.5169 
1.4716, 1.4730, 1.4786 
1.6527, 1.6537, 1.6748 
1.4857, 1.4858, 1.4916 
1.5885, 1.5970 
1.3439, 1.3602 

1.5608, 1.91 

1.4969, 1.4991, 1.5139 
1.4607, 1.4629, 1.4755 
1.4672, 1.4689, 1.4779 


1.651, 1.654 (calc.), 1.660 


2.271 also 2.268 
1.617, 1.738, 1.776 
1.4946, 1.4966, 1.5025 
1.555, 1.575, 1.607 
1.4767, 1.4807, 1.4907 
1.508, 1.518, 1.522 
1.495, 1.508, 1. 514 


1.5291, 1.5372, 1.5466 
15087 15129, 1.5162 


1.535, y1.61 

1.392, 1.408 

1.5199, 1.5248, 1.5339 
1.4895, 1.4961, 1.505+ 
1.5398, 1.5125 


1.626, 1.6684, 1.757 
1.426, 1.531, 1.541 
1.380, 1.482, 1.578 
1.4731, 1.4737, 1.4769 
1.827 (577 mu) 

1.64, 1.67 

1.7202, 1.7380, 1.8197 
1.3239, 1.3245, 1.3247 
1.352 (1.361) 

1.345, 1.352, 1.363 
1.3391 

1.6205, 1.6479 

1.5883, 1.6007, 1.6316 
1.4893, 1.5314, 1.5363 
1.4768. 1.4843, 1.4870 
81.5837 

1.520, 1.521, 1.528 
1.532, 1.660, 1.730 
1.5896, 1.6057, 1.6435 
1.565, 1.63, 1.655 
1.5077 

1.4692, 1.4701, 1.4731 
B1.71, 1.72 

1.4574, 1.5078 

1.396 

1.5515, 1.5537, 1.5582 
1.5889, 1.5943, 1.7163 


E-220 








Selenium oxide. SeOz >1.76 
Silver cyanide. . ... | AgCN 1.685, 1.94 
Mitratete nc + sare ee AgNOs 1.729, 1.744, 1.788 
phosphate. ...6004 21.0200 AgeHPOs 1.8036, 1.7983 
potassium cyanide,........ AgK(CN)e 1.625, 1.63 
um ammonium tartrate @) NaN H4(CsH40¢).4H20 1.495, 1.498, 1.499 
ammonium tartrate (dl). . NaNHa(C4Hs0¢).H20 61.473 (red) 
orthoarsenate.............. NaHe2AsOs.H20 1.5382, 1.5535, 1.5607 
ye See ee NaH2As04.2H20 1.4794, 1.5021, 1.5265 
bromides. .s¢ seer ee Seer NaBr 1.6412 
carbonate. ... Na2CO3 1.415, 1.535, 1.546 
Sodium carbonate, acid. . NaHCO3 1.376, 1.500, 1.582 
cyanide...... NaCN 1.452 
Sodideleh2 PENG asceser as Nal 1.7745 
MOL NAAT: ..-o.c.ne eee 3Na20.7M003.22H20 81.627 
DiAle pasar heen NaNO3 1.5874, 1.3361 
phosphate: :......-s.-. NaH2PO:.2H20 1.4401, 1.4629, 1.4815 
i geen eS err eaten A ae NazH POs.7H20 1.4412, 1.4424, 1.4526 
hypophosphate............ NasHP20¢6.9H20 1.4653, 1.4738, 1.4804 
BIIGATO st. Heccreuanete ee _ | NaeS*O3 1.513, 1.520, 1.528 
sulfate, acid NaHS0s.H20 1.43, 1.46, 1.47 
PULA, Fn week carn eee NazSO3 1.565, 1.515 
AC ie he a ee eee NaHSO3 1.474, 1.526, 1.685 
tartrate, acid (d)........... NaH(C4H40¢).H20 81.533 
thiocyanate... ic ascates NaCNS 1.545, 1.625, 1.695 
Sodium tungstate............ NazW04.2H20 1.5526, 1.5533, 115695 
vanadate “Ae ivoreceantas se NazV04.10H2O0 1.5305; 1.5398, €1.5475 
peer ar ee ee Na3VO4.12H2O 1.5095, 1.5232 
Strontlum Genaigeats .| SrCr207.3H2O0 1.7146, 1.7174, 1.812 
fluoride. . .| SrF2 1.442 (1.438) 
OXIME >. oe seecinicaseenckindes SrO 1.870 
orthophosphate, acid......... SrHPOs 1.608, 1.62+, 1.625 
sulfide, mono-.............. SrS 2.107 
Sulfur nitride...............-- SiN al, ra 82.046 
Thallium chloride, mono- TIC 2.24 
iodide, mono-........ ve Ete om. 
‘Ti iodide (ic) 4 .sccce ecko tre Sn, 2.106 
Uranyl potassium sulfate...... U02.S04.K2S04.2H20 (oe "eaanes 1.5705 
my 
Vanadium ammonium sulfate. .| VNHs(SO«)2.12H20 1.475 
Zinc ammonium selenate....... Zn(SeOx).(NH:)2Se0«.6H20} 1. rey 1.5300, 1.5385. 
bromate. oc senecser one Zn(BrOs)2.6H20 1.5452 
cesium sulfate.............. ZnCs2(SOs)2.6H20 1.5022, 1.5048, 1.5093: 
chloride.:.25;02.08e0t essence ZnCle 1.687, 1.713 
fluosilicat@: ds0.cdecmisrs=cen .| ZnSiFs.6H20 1.3824, 1.3956 
potassium cyanide..... ....] ZnK2(CN)s 1.4115 
“selenate..........| ZnKe(SeOs)2.6H20 1.5121, 1.6181, 1.5335 
i eulfatecconence .| ZnKo(SO«)2.6H20 1.4775, 1.4833, 1.4969 
rubidium sulfate............ ZnRbe(SO4)2.6H20 1.4833, 1.4884, 1.4975 
pilleste. dee wo kosied syanees ZnSiO; 1.616, 1.62+, 1.623 
Zirconium ammonium fluoride .| Zr(NHs)3F7 1.433 


GANIC COMPOUNDS 
See also under Phy teat Constants of Organic Compounds. 








Index 
Allontaln;, nolid. seis < acushock cea h ded « Seer eee ee 1.579, y1.660 
Dimethyi thiophene (a, &’), liq 151693104 (He) 
— 8), 1.5221715 (He) 
Ethyl pe poneitete wh se Oni din sree bes 1.365924 
Ethylidene eyanh: in, a 1.4058218.¢ 
Hexyl acetylene (n), liq. . Sits 1.420812-6 
el a A RR | Fa A A A 
MISCELLANEOUS 
Albite glass.......0000.05 Magdala red.. ... | 1.90 
| ee Se Obsidian......... 1482-1 496 

Anorthite glass... ....... Parafiine.. 22,2 1.4329538.3 (C) 
ASD hnltone ee eee Quartz, fused... . 1.45640 (656 my ts 
Bell metal. . % 1.45843 (589 my 
Borax, amorphous, fused. bs 1.46190 (509 my) 
Canada balsam. . , 1.47503 (361 mu) 
Ebonite. ‘ 1.49634 (aes my) 
Fuchsin eVPh ute ohare 1.53386 (214 my 
Gelatin, Nelson's No. 1.. 1.57464 (185 my 
Gelatin, various......... 516-1.534 | Resin, aloes........ 1.619 fred) 
Gum Arabic............. colophony....... 1.548 (red) 

copalliscn, kum 1,528 (red) 
Hoffman's violet......... MaAtiO scree 1.535 (red) 
LVOry kc caneateacnerces Peru balsam..... 1.593 








INDEX OF REFRACTION OF ORGANIC COMPOUNDS 


(See also that section of this book which contains data of Physical Constants of Organic Compounds) 
The following table contains a list of organic compounds arranged in order of increasing refractive index, Measurements 


were made at 25°C. 





Compound 


np 


Compound 

































np 
REYSHTOROAUSUICIACIO tanya sien crn aie t aye urersns as, 6 GROIN 1.283 |2,2,3-Trimethylpentane. . 1.401 
PRB Ta wprOOt own yen cameo nied alerere sive ecedarennaisl 1.290 |1-Chlorobutane.. pivhsts ota sui obama Baki kiaeten ad 1.401 
Metohuoropentandlelincde ae swe «lee oie a eetemEAt 1.316 . |é- Methoxypropionitrile. TORSO CES ME Ee 1.401 
Dodetafluorchentanodlel cc... ccc eae dt se wo 1.316 |3-Methyl butanoic acid 1.402 
WHET NE) Pan Sx COA Dnt oes Pe eS 2 OMe D=INODRHO Ww vehi late oii holcianiein na trivinfre oxen fap: 1.403 
PAO TN LD TT LO ia st Oe sk as er kes Oras OAs eum atecicteneubiGe f Prete: hOUTOMVIAMNING. oii wicnioes sos vent eaks ou eee eate 1.403 
iN keth on senrer eee ete Ohba marae nig a ccauany ec comers 1eSO2y alTeoamylacetater ccc cutlen «ie ven ors Bole aiolnir mo toweeE 1,403 
A ume Lean tee MAN ait a W\% te Gare cc's « Gk nN LHS Oe MO VOLODEN TANG incr haaawl sa + alewne Mri serene sre, oreas 1.404 
HUGH letormia tO fen vcs Wes Sa A ee ee yee ees TSBs TGe\Vietbivl-2-butanoleca, siren nus veut oi ens tresses 1.404 
Hie NOl a te tian ee ae ns occ GAO Meee at ke LSS Oe S=MMOt HV ISVS by taMolliasean vests aoe petra.’ 00 w aPeve's 1.404 
Meghvifanetaterc-tan ise alneidaretnrde ecard Peo OMe | Lethe Ve ONIT BNNs carve ace seree ois) avcinol iagarmat al Rouswncct Mer: 1.404 
IPROOTOMU Ure tie eee nck ak a are yo SRAM Ud SaitHas ANGE TI CAbLO nitrile mein nnietice mn an coe ee oo Meme 1.405 
2 Qe imethvipUsaner sesuw canis a we yok iow a wwe Suna Ok INGCOsw lee RentANONE. .cscieie cule git ws © acriciecbamuel uate rmvaat 1.405 
WRODNOD IT) GEnerwerennie Ue se ts wales USais wa rae MIE IGGied 2-Hthoxyethanol. sic, .o:5 20g lemme slaniverrens 1.405 
SMSth VINEN bane unscatrs sales Koka Mi caw clos tinene RSEO Ze OnUBNON OY nuuiscim eg Mule talans siete, pele «shew Rn dated 1.406 
Pihwlvnmetateccacsetaerecs cs tant vhs crane Wie eee PER TUe EV ALOULG THOT soy ie rembarcln-s Seoptucheynstepeh ern tntace haa ore 1.406 
PERN SERS Peg | ae en ae ae nee Pes TO) Cleo Wty lOO... 5 aw 0a oa 0s Sowers as womens arnieloanesene 48 1.407 
IPTODIOTIALOCH YO oe nico se soles Lo ana) ap hit y 8 betel LS7iM Methyleyclopentanéys ic 6; osc.6 ne woes on mik drarna sin 1.407 
EOL ED Cae ee ee Uh kik eG dine bling Gee AS 72) me [soa wl Others ew rue die thes 2. a8ene oro's Guste vires sae mies 1.407 
Moelu Methyl DULAME Nw. Radek asa unity on eat|| MO veem | Methylpropyl CarbiMOl, <2. vu c.cle a n.vco.0 byes apenzes 1.407 
VaMMObh eI HOnUANE mien disease SA Laws) ed spe Sart aes LTE rte BOPAbOs ci fae alias treme asia nepet cht ooives is Kolbe 1.407 
Po PROOANOL Sturman ane kro 9.4 6 ts 6 6G me ORR ara S75 ate Lem tanol accom o ecistecasls oh cicths bea Geciene hen Werae aor 1.408 
TRODLOMY AOObR Oster ns oe wikis was 2 eh vo element 1We75e Tio-Methyl-2-butanoly nos 2, se ois. etdarbercteoaie 1.408 
Prov sOrnea te sor entia so divans: eyelid <!ys ww ememare 1437594 |Diethyl-oxalate sani csi on oenteen a qa-en ato bee 1.408 
2-Chloropropane Ree neee Wie COCOA i cya teicnn siteia kh Goie-wiaveid sae} sub awiele 0 otros 1.409 
2-Butanone enre, (14> Methyl-2-pentanol «30.605. ae 34, ace oe axeenabs 1.409 
2-Chloropropane a. 377 0 (5-lsoprepy!l-2-pentanones., 5c. i oa cc ease bole tenes 1.409 
Methylethyl ketone..................-- esses ANS UMM Ntothiy -l- butanol sc cra ences easel 1.409 
Dintgratden MAGk bee soma ea yt Wiel aie. a) ac are sean WasTse. (Buayzicovacid. anhivdridens= muted sees... ethene 1.409 
DO A PAGER TIERCE TCs aciaa cies coicareisinisies Wenn 'y venice Hiei One Aca COGnen yates cyenna edis deste icerieas soa hico ane geakcnantewaatnegeoe 1.410 
Propylethersee 0s uo eiaes wwe Ce Th kan een are ISTO 1 isGa mys ISOVAICRAGE soi iiss ucts a kee Fes Spear teeta al Sheu 1.410 
Acetaldehyde-diethylacetal..................... TeeTOwlll=-Chloropentane sos... ase cet gd ye oe eee 1.410 
Birt wmethy hebherye A hentai aware veers tans APSO MOSP ro penesl ao lee acnwa eeamnvesteanirspemcieee, «Semen: 1.411 
Debemnni iris Cc eee eine oes & siricce ancien bwin Wad 168807 A i2;4-Dimethy! dioxanes: ffi anbievc ermtyeys ba teens 1.412 
TUR NORODTODANOL: rere irs gra e ee 4 vs hess oi ORE 1eOSles (bel lactate, yo.) Ockacres eee oe teen 1.412 
Da Nitetiyi be xANe rnc isis ou vine 6S 6 cle ees ¢cuete EDR BeSBSa Diethyl malonate » ..n%.cuiiens ew wre baw sa bees 1.413 
UE TE RS RD ULEIN Sree Jy eyo ala ceeieyens 5 Enea SAUER, OR. 0 SZ lBeOhloropropene ners. te cee chitin ie ee es 1.413 
PROD VENCEtASO 5c hae e oe eR GO end aiene dees 11882 jEthyleneglycol diacetate. 2... 066. kee etre 1.413 
PGi propion ato nce as is ee rs 4 vk aeleaedio AB SOAM lo-O Cla MONE stan ah sees ei as eo wovuh sated cactenianentes Kine 1.414 
2-Methyl-2-propanol... 623. sess ns pee ns es [SCR BA Se Octanone we. kau cane aes nein Limi mike eine 1.414 
Ae Propolis seen sini eee tasty ee whe 5.4 wale been ASS \lo-Veethyl=2-heptanones qui ca.) saniowe Seca di teliaak 1.415 
MAGNE OT HIALC kos. ce ee Sane oi oa ne ee weed HSS Spm | CADTOL A GIG he eli 1 Merener eh neat a obo Raton iret 1.415 
DretnyMearbona tess aes see wearer wie ve p Sake aged oSoan 4-Vlethy dioxane:: «pcm aacdss ns git adrabaecated 1.415 
TPQ PANE eee eo Re eee ee ie hh tee lg eae 1.385 |1,2-Propyleneglycol-l-monobutyl ether........... 1.415 
2- Method 2-pnOpAanol..io.cccautte Soh te ca OM OG, ae eis 1.385 Ethyleyanoacetate igen seharw cngseis Reus TENE VCat Da Rrgin tatnetranee Oeh 1.415 
PEG DLGHIO LACIE cee oe ing ste microm cee ae one lte Rin 25 3505) EMPEY Le TALE Le spcacacs. 6 Sodas Goto oe muah Patna bree erates 1.416 
S- Met hylhexane octet ise sie este os ay yee Se hE Pris OE = ODUM: ee tc dere tits ela te pcan! tia Bite, Means Sonne 1.416 
PeELOp Vl AION ce Nera ete cis wanes ener eka PHSSG. CL: eieblorGethanes x 5-26 eisn fans soe, ooo eres knee ws he 1.416 
1 2 Dimethyl-2-propanone. ..0'. 6. i ee ee es ioSGue |ELeptachlorodiethyl ethers....0-cis sane aoe ae 1.416 
1-Chloropropane Bee tener ee Mr eS, a er Pe 4 7138607) l= Hexendlt oa foes ek as ser ee, OR ee 1.416 
DO Be i AM OE VID UbATIC:; ain aero apo ie o Cinedate arte beak 1.387 |1-Amino-3-methoxy propane...............0s005 1.417 
MeGhy iprop yl Ketone... ren ERA Strate race LN OS (4 A OCG DIGI. fp cs. cscs aca piesre lake sale tole ceettonths Seomutetnt 1.418 
BEC DUUyICACCCALC cen) irurtietee tere tid ta a a SS acon Eeptanol eres erie oa eoe Hee a eae ree 1.418 
Bite fomm abe nts ctgtmtn ce ate cake 5s RRR eS eet io RRODEN ya mINe es dec tttean rvene der cierckenstase eee ate 1.419 
B-Methylpropyl ethanoate...................05. 1.388 |1,2-Propyleneglycol carbonate.................6- 1.419 
252 Bal TIMED YL DOR URN Esau ee ein spre assur eo 2 mae ie SROumlMethyipentyl carbinol) Somes cee Hn nema tae 1.420 
Di aed BIBCUD YD DCBLANE 6. ios re EHO once we oon 3 vss 2-bthyletebubanolisn so ties sn coy oe sess oa atesaue ouskens 1.420 
(Acetic anhydride serie. cg olsen eit 05 Fs a, ER 1.389 |1-Chloro-2-methyl-1l-propene. ee ens revi mln ae O) 
DNROprOD YA TAMING 7, crc eats apy Manic 24:31 a's on danah TS OOMMIP SOIOXANG Me eo olan ck ren tr ca. te Pape eee: 1.420 
DE AUMETODUITADE oon cu nckersbs ae ale te eee ek, ne hare arc ke 1.200 “IMoethyleyclohexane. o. 66-25. .520 ste cans jam eas enon 1.421 
PAGE ERM OUO Pip Fee ie, SAY WY os ads ob eat 1.390 |4-Hydroxy-4-methyl-2- ‘pentanone PA a ate aoe Gp tut 1.421 
PU Pee ee Oe Me Bea 2 Reena oe Pe 12: 300mn | L=Eleptanoll s.r av. cvacteach hs oie iis ltarsaahen ener erase tare 1.422 
Nimootnanornn.ce ce ae ate eee ue es btkees 5890) «|8-lsopropyl-2-heptanone. 4 nc. wears s «sae rosie anon 1.423 
Methyieb-bubyrater....5 0 ctateeri ices ity 6 eds Galo THSOM AIC velohexane 5. she cities «sc ga ee erento 1.424 
Fads HOOLRUGS wre ese Ostet erent. schaoee SO2s A -BromOPLopane ss ccc stais be cae sce aT hehe peace aol 1.424 
ZEMEEVODLODANE ase os cinta ats crates ata 1/392) ||3-@hloro-2-methylprop-l-énes. 15 cat ceeene eee 1.425 
4-WMethy)-2-pentanone s,s. 000606 oiletes oo cea wen an 7SQ4Ne | Caproic acids. nassau. sao tice osetia 1.426 
2-WViethyl-t- propanol. ie se «tee ce ieee as au ous 14394elGlycolicarbonates., 4. «on, oso semaemen eater 1.426 
OCbaNOt A rg hc ce ee SS aaNet chiGia apd ova e890 dell Le Octanol mpm eo elena. rhe acd pene 1.427 
1-Amino-2-methylpropane..............00000005 1395e 1, 12 Dimethylhexanol ey. oe) a deh eee ee ee 1.427 
Waleromitrileiies 3) clastic denne k ERE R ohne 1.395 N, NEDimeth ylformamidescis-:ce es rune sours een ie dey 
DeBULaANOl tee ere ah wg ceils nastier need APO SVEN SUlCanievacl dee MuAH SE tae ee Ne eiie eaarn te 1.427 
Del OSAHOWE spn fae isnt eT OM cele Oi poke eo 1. 3950 12 Chlorooctanei..ss«oebee leah Oates sree 1.428 
SeNethy1-S-hexanone: ie het te ls vee (Soar Trisoputylcne mice an crete ree eminent ne cee 1.429 
DA OMOCOMULATIC coe iie reeks ee Eee nA ee ve 1-395) N=Methylanilinerartrile, «ccdsuen oniemcmisiein sian sis 1.429 
I SAR ena ghey toro he den ers rd Hemera celts ©, HOH OS ee ROR 1 2306 ualEtby lonotalycol my myeee ripen tener kamen rte 1.429 
DO TWHMOURY [OKANO 5.2 oo ace tel ese hn ys Ke ae 1.397% WaChloro=2-ethy hexane: doce. ccs ea ee eae 1.430 
sata Dalheyb sara Chad ss) Geka Se nnepe oem ties MecinencmeR Le omen ee ae eT 390 eel Dthylovelohexamen own. cascnencit cee eerie ens 1.431 
NEB UtAnO leva wer tac kone oes eee Nee Rte ie Cave on lsacaire sine IROL 2ebropanediolls pyc tesco sh rere crating a auer ade sayy 1.431 
FATCTOLOLDI OME EIN Ge ete: hea ee rile tet hess conics wie we Ohi 1230 7@ellabromopropanen nc sretce arate a ttre ee 1.431 
I-Chlero-2-methylpropane:.. 6: sce oes ens 1.397 |2-Methyl-7-ethyl-4-nonanone.. 1.433 
IMSERaciVlONItTi Oat: cde germs cue e ir foe nna 1.398 |Ethyleneglycol-mono-allyl Gthery we te er ree 1.434 
SalViethyl=2-WeEntanOnes aie s ccsceue ce wien otis e496 pos wate caw 1.396: IButyralwiactone.i.5...06 glean eee adds daakine pees 1,434 
SRTICLILY lead Gu er Wie Seneca, racteis «nate ores alee 1.399 |2-Methyl-7-ethyl-4-undecanone................+- 1.435 
De PUWUE ve awune wyatt ee ere ae aches coin err oice 15399 \4=n-Propy]-5-ethyldioxane.% 3. 20.60....6 5024 -- 1.435 
1,3,3-Tetramethyl-2-propanone................ 1.399 |1,2-Dichloro-2-methylpropane.............+...+- 1.435 
Isebiutylet- butyrate... ac0.ne ce cdc sna sae anon 1.399 1.2-Propyleneglycol Sih hi Pees Ce Ieee hor: 1.435 
IEINTErOpLOPANG Ase Mier. sates eA ants kere eel cot TS 90M INE eth ylmaorpholine sexes. eve eo ae van peace melts 1.436 
Ti DOGECANG Hie caa Sst ee dle Gert Byes Min SA eeu ae 1.400 |1-Chloro-2-methy]-2-propanol.......... 5.02.5 .0008 1.436 
IAM PAC OLELO acy tee Mortara von we. oral raencgelmseton carters a 14200 ma Ei pichlorony.drinty sain attr eters oi-cae ele) nln 1.436 
IEChlorobutane ce eee ee nye a lero aos 1.400 |Triethyleneglycol-mono-butyl ether.............. 1.437 
2a Methoxyaetiano lee eer cer eee nee 1.400 |4-Ethyl-7,7,7-trimethyl-1-heptanol 1.438 
Propionic acid anby Cmde meant citaernariae ead 1,400: |1-Methyl-3-ethyloctan-1-ol.. 00 0 cen wecren ns 1.4388 








INDEX OF REFRACTION OF ORGANIC COMPOUNDS (Continued) 





Compound 


nD 


Compound 








1-Bthyl-3-ethylhexan-l-ol cect ae ee eter eae 
Diethylemalentejntrccr teat me st etek ar on maencee te 
T2Butanethiol sxcrorscyees-ciceteeses erste ete rote hs sotitheeesestebrat 
S=Chloroetbanalnny: cle sae teieiae okete erin eiterstsas 
Dibutylisebacatels cs. eee ion. canister ete 
1TeEthyl-s-ethyloctan=l-Oleyaac slots es) oem etre et 
Dimethylmaleaten aca te Ae ocean a rien tneteiene eens 
3-Methylpentane-2,4-diol...............0000-ees 
Bthyltewliidernsnwo: oa) saeiaaee mira ieee 
WIGRICY WOxIGGna te nae ete neces Serena se acin arene 
Butylistearate saccsncia ste <prclaceiay eae ease oh eee 
Cyclohexane!. nit secs ce acc cies oie tee anaeeree 
=D ichlonoethane ss cnirn ceteris ciate 
Chiloroformes ce 25 te cesacece ava aia eae ates or 
trans-1.2-Dichloroethylene: <.2:./02 62.0.0 mac.e+ 9-3 
Diethylenegly coll: coerce niece tins rs tere 
Cisel 2 Dichloroetnylonejrs cies ieee Colts or ene Wee 
3-(a-Butyloctyl)-oxypropyl-1l-amine 
QeMethylmorpnolineea cn oo tlni G sou recur etere 
Dipropyleneglycol-monoethyl ether.............-- 
MOrmamidennn tc sitio paceatscd Gets e aya cre ur alin lereee 
3-Lauryloxypropyl-1l-amine 
Gyelohexanone bree et ett ence ne eee 
ISAminopropan=l-Olenae © 2 alee tie steele sera ate 
Diethyleneglycol-mono-f-oxypropyl ether......... 
1-Amino-2-methylpentan-1-ol 
Tetrahydrofurfural alcohol. . 2% 2s esys ee tere ve 
2-Propylcyclohexa-l-one............. wits efas ee eG 
De Amminoethanolle ca cinae soo cice toe ne a Gueieieii eos 
2-Butylcyclohexan-l-one... i405 02 ete esse ess 
Hthylonediamine se sce see hehe). enaat renee cs 
2-(8-Methyl)-propylcyclohexan-l-one............. 
4-Methylcyclohexanol 
3-Methylcyclohexanoljicn6s2 255250042 emu oie 
bis-2-Chloroethyl ether 
Cyclohexylamine...... 
LSCineoless) o2 ian SOs SURES nha ee eG ee 
2:2! -Dimethyl- 2:2 colon vidio binanoh 2 amine..... 
e227 -Tetramethyldiethanol amine. Schack cee 
1- Aminopropan- BeOls Satan teins chgsetalaiahalnars aeNG\e ere ae 
Carbon’ tetrachloride sc.sy. 3h cs See Oba ee oe ee 
3-Methyl-5-ethylheptan-2,4-diol................. 
2-(8-Ethyl)-butyleyclohexan-l-one............... 
2-Methyloyclohexanolitr jinn. ss2 op es lls e ates 
N-(n-Butyl)-diethanol amine..................-. 
4,5-Chioro-1,3-dioxolane-2 
2-Butyleyeclohexan-1-ol), 055 ciiet s  o  Seuawie Oe eee 
N=6-Oxypropy! morpholine; ....:.00:..-..6+5 en 
2-(8-Ethyl)-hexylcyclohexanone...............-.. 
2-bthyleyclohexan=i-Ol.esaniei- ec ses pio eee es 
Pliorobenzenes vareta vs cen nae hice nghe as 
SOP IRENE lied felnicnis eects Wie ok scare aca eed a pak 
Ma PINENG i, ce. oe sere cca Gina & Whee Solar nee 
Cyclohexanolsc: cnet ee eee ta gahe ya ee 
MeL Orovoluene shea Hee eda Mek acne alee 
p-Fluorotoluene.... 
trans-Decahydronaphthalene.................... 
O=HIiOTOLOLUCNE:2ehs Sars adc cuaata ase) wavered) eat 
3-Alloxy-2-oxypropylamine-1. Jo DRAM NS Sree 
Ethanol-1-methylisopropanol ATINe ay 
G=imomenes hee sce meheater ein) Sa Gua Ag ake wate Mtoe 
LZis=ErichlOroisODUbane)scasa senate wake 
Deacahydronaphthalene... cen ws <o ses Vetus ee naan 
1,2,3-Propanetriol 
Urichloroethylene winkoi: «knoe esc s eae ees 
N-6-Oxyethylmorpholine......600.0.s¢0ss00000s 
Dimethylsulfoxide. .. 
cis- Decahydronaphthalene. . 
N-6-Chlorallylmorpholine. . sirana strobe ane 
n-Dodecyl-4- tertiarybutylphenyl ‘thereon seers 
n-Dodecylipheny) ether. .a2.s caress cannes eee oe 
n-Dodecyl-4-methylphenyl ether................. 
2-Ethylidene cyclohexanone...............++0005 
H=Buty benzene ava tessa edaa.haaae Tae eee 
P= COVIMONO’ sy sschns sree enh +, us ee age Oe eee 
1s0-PropylbenZeney.iies o3.20%ecvdis sae eo REN Delo 


—_— TT  — SSSSSSFSFSSSSSSSSSFSFSFSFSFSSSSSSMMMMSSFFMMFFFseF 











PUP STITAL COON 5, cai: sins taco ot os orecasey sued ete atans ses 
tert-BDutvicumene.. pacer cee ee tae tee aire 
MHP TOPY LDEDLONG soos i0:a: 0 esa eatiowrawormapesra. vhancinreemewerenlesaitel sere 
SEC- DUP YDENZONE =, .12.0/<. ene Mote oi ait, oteass oe eienn aes 
bert Bityl benZene x. + .0cfo nas ee nd ae Slee ohe ee 
Dibutylphthalate.«<co0- 10d dasa leat ee 
tert Buby lUOlWeNe:.<ia.n date | ace Aeneas epee ee 
1-Penyl-l-oxyphenylethane..................... 
Mat ex y letmMene 36 Usiow ested Ake ate ores aio we 
m-Ootyltoldene trance encase ee A ee eee 
RCTS ICUIMONG «ire oa sv He Ra peroe 
p-Xylene.. 
1,31- Epissielbenzons BD. MPR ae Sr rire Famer eee 
Ethylbenzene jn ln. ate kak ok Midge Ste Sah sea ew ie at aan st ea 
1;3-Dimorpholylpropan-2-ol!Jx. 22.0206 osa5> 0h 
iL, I2:2-Petrachloroethane: A206 25 20s Gout ake 
MOlteNG.ccirs s sonenee 
Benzylethyl ethers: ic. sno kaeet 2 eee ee Oat 
N= INV LONG |. §. 1 cdssreses Hosans: ce See o oee ee aaphate P 
L 42 DiethylbenZzones..). x acres «end pels eho ei auskcia ae 
282 DIChlOrOdLOXANE ict, wisisis eo Dera Rot ae echo eae ee 
Mesitylenecsgy sc... aon Spit ace ae na ow eee 
2-Iodopropane 5 
Benzene. 280 san: aio face een ae ae ee > eee 
Propy! benzoate. csoco sa saves erhane + do aarae ORS. 
a-Picoline 
1 2=Drethylbenzenes 4.5 os sea eee 
Pentachloroethane:. 51.0 eases beac ace eee 
L=TORMOPTOPANE vi 2 ses drs sce Sa De ate ee Cee 
1 JeDimethy benzene: iicshan ocala kee Caale sched 
Ethyl benzoate: ioniecte-s uote ma ene ae 
B=PiCOUNG Sine be cay ese pol eee WER wee oe 
ee ee PSN ONG Vea ie GEE Bat Ale cy ca RM 
Phenetole.. rt Te 

PUPING Se PP ik Se oo a aL See HAS CH ote Ree 
lodoethane ss iss s5% 02 chcG he yawns oes ee eRe eeer 





WITISOLON Tete n bate oo ars Reale aire tran Hane ieee ee 
Methyl! benzonte.< .....5 9 .e dee voc Heo eee 
Dially phthalates... iys/-.cee eee eee es ee 
Benzylacetate..... 
2-Methyl-4-tertiarybutylphenetol................ 
Phenylacetonitrile.. . 

Methyl sabeviates i.e. asnc moe cheeses 
Chisroben zene. 22.0232 sane ee ee Roe eed 
Re UFO n ea ere epelernselare teins. 9 sins emote erates ee ae ee 


Teoetines 
Nonachlorodiethy \ ethervasivni lt ie... eae 

lodométhane?.so-4 .e.2 sca ha eens eee eee 
4 Pen Vidioxane yon os < aaey earn heen Coe 
3-Phenyipropan-l-olvomaws jet acc vere Gree es ee 
A COLODHONONE Khia 4 wags nie ove cue) ee Se ee 
Benzyl Bicol a4 si.cne ie wre eines Oe ee ee 


n= Greg) Fe 2 5, a, oh elers ochre er orien aay ee ee 
1,3-Dichlorobenzene. . err er 
Bensaldehydeix.s asso 20a 5s oss ee eee 
SEMFONGS ois. ce 'sa.b sin ors 0 hrs. w nba) eum ee 
INTERODENAZENE sd c'ave a bend ic 8 Le ee 


Tes Meats ted coca Craters Cline: ion Miele momen eee 
Bensyl benzoate. ccc cc. eee ah oe 
Oa NGNNEING frei ietes ccch scents Shakes Fas DALEK Lee 


A DAUD Os sack cua, vie nists & oes thay (e esi ORAM ee EN 


2,4- Sa ee ee phenylmethy] ether........ 
Garbondinuliide: ¢2) . Steere neta ree 
1,12,2-Tetrabromomethane....................- 
Dilodomethanenasckonl ohne x cee ee 
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MOLAR REFRACTION OF ORGANIC COMPOUNDS 


The molar refraction, F, is defined as: 





eee, 


C 2.591 Cl 5.844 =§ 7.921 
H 1.028 Br 8.74) C=N 5.459 
=O 2.122 if 13.954 N (primary 


x in CoH; 25.463 aliphatic) 2.376 
OerlnGac CioH; 48.00 N (secondary 


where n = refractive index; 17 = molecular weight; d = den- ; ' a ba aliphatic) 2.582 
sity in grams per em*: and (M/d) is the volume occupied by OH 2.553 5 7.729 
1 gram molecular weight of the compound. The units of R will E 0.81 A 


then be cm~3, 


R is, to a first approximation, independent of temperature 
or physical state, and it provides an approximate measure of 
the actual total volume (without free space) of the molecules 


in one gram mole. 
For a very large number of compounds & is approximately 


additive for the bonds present in the molecule. 
based on np (sodium light), the following atomic, group and 


Using Rp 


thylenie bond i tae 
Acetylenic bond 1.97 
N (aromatic) 3.550 


5 Four membered ring 0.317 
’ Three membered ring 0.614 


Kxample:—For CoH;COOH: Reatc. = 3(2.591) + 5(1.028) 


structural contributions to Rp are based on Vogel’ s extensive + 2.122 + 2.553 = 17.588 
modern measurements published in the Journal of the Chemical Rovs. for this compound is 17.51 
Society, 1948. 





INDEX OF REFRACTION OF WATER 


Alcohol and Carbon Bisulfide 
For sodium light, \ = .5893 


Water, pure Sthyl Alcohol 99.8 ] Carbon Bisulfide 
relative to air relative to air relative to air 


6 0) a(teele 


isis) a sisi 


For CsH;NHCHs: Reatc, = 25.463 + 3.550 
-+ 2.591 + 4(1.028) = 35.716 
Rovs. for this compound is 35.67 


ABSOLUTE INDEX FOR PURE WATER FOR 
SODIUM LIGHT 


Temperature Index | | Temperature Index 
15°C 1.33377 60° C. 1.32754 
20 1.33335 65 1.32652 
25 1.33287 70 1.32547 
30 1.33228 75 1.32434 
35 easton 80 1.323238 
40 1.33087 85 1.32208 
45 1.33011 90 1.32086 
50 1.32930 95 1.31959 
55 1.32846 100 1.31819 











INDEX OF REFRACTION OF GLASS 


RELATIVE TO AIR 





Wave length in microns. 





Variety 
. 589 
361 | .434 | .486 (Na) .656 | .768 | 1.20 | 2.00 
Zine Crowns «ac wees 1.539) 1.528/1.523)1.517/1.514)1.511/1.505/1.497 


1 
ANA dispersion crown/1. 546) 1.533)1.527/1.520)1.517/1.514/1.507/1.497 
ARNG GD bee stele he eee 1.614} 1.594/1.585}1.575)1.571/1.567/1. 559/1.549 
Meavy Mint. ere tice. 1.705] 1.675/1.664!/1.650/1.644/1.638)1.628)1.617 

... |1.945}1,919]1.890]1.879/1.867/1.848]1.832 


INDEX OF REFRACTION OF ROCK SALT, SYLVINE, 
CALCITE, FLUORITE AND QUARTZ 


(Compiled from data of Martens, Paschen, and others.) 


Calespar, Calespar,) Quartz, | Quartz, 


Wave | Rock gaan extraor- extraor- 

fenath, | saalt. Fluorite. oedinary dinary poms inary 
y Tay. . ray. 

0.185 | 1.893 BBA 8 Wires cell usietetere alld | otetotioke 1.676 1.690 

OAGS: || Se eva RSUOURY Le tases 1.578 1.651 1.664 

0. S40 | anaes Wh thant |eetee eee 1.701 1.506 1.567 1.577 

0.589 | 1.544 1.490 1.434 1.658 1.486 1.544 1,553 

O3760: || <a) Sets 1.431 1.650 1.483 1.539 1.548 

0.884 | 1.534 1.481 1.430 

1.179 | 1.530 1.478 1.428 

fl S20 Porat ceil ceampeate® ||aieteks oak 1.639 1.479 

Mi EO a cree (ns INNO Se ER A eat UT ROD 1.474 1.516 

2.357 | 1.526 1.475 1.421 

3.536 | 1.523 1.473 1.414 

5.893 | 1.516 1.469 1.387 

8.840 | 1.502 4.461 1.331 
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Substance 


Ammonium chloride 
Ammonium chloride 


Calcium chloride 
Calcium chloride 
Calcium chloride.. 
Hydrochloric acid 
Nitric acid 
Potash (caustic) 
Potassium chloride 
Potassium chloride 
Potassium chloride 
Soda (caustic) 
Sodium chloride 
Sodium chloride 
Sodium chloride 
Sodium nitrate 





Sulfuricfacid 4.gacns oc. 


Sulfuric acid 
Sulfurievactd’ms mesic. 2 = 6 
Sulfuric acid 
Zinc chloride 
Zinc chloride 














; Index for 
Density | Temp. °C | \ = .5893 


(Na) 


INDEX OF REFRACTION, AQUEOUS SOLUTIONS 





















Pe tt pt et tet et tt ft et et et et et et 
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Observer 


Willigen 
Willigen 
Willigen 
Willigen 
Willigen 
Willigen 
Willigen 
Frauenhofer 
Bender 
Bender 
Bender 
Willigen 
Schutt 
Schutt 
Schutt 
Willigen 
Willigen 
Willigen 
Willigen 
Willigen 
Willigen 
Willigen 

























INDEX OF REFRACTION OF AIR 
(15°C, 76 em Hg) (Continued) 



















































e he Vacuo c Fre- Vacuo 
Wave! Dry air| Vacuo [dios correction || Waye- Dry: air] Vacuo Pl correction 
n —1)| correc- 1. 2 Mength, | 2)|| COmeCs lavas Sees 
length,)"s< 107 | tion for | ¥2V°S | for 5 in air 98") x 107 | tion for | rom! for x in ai 
r 15°C | ) in air re ye eal anes 15°C | ) in air |P 1 to. 
ang- | 76 |(nx—d)| 2 (4-5 ane 76. |G) S| 
stroms| om Hg| a » md d/|SOMS) on Hg! add |, A, |\nd_ AX, 
in air | subtract in air | subtract 
: —— 
5000 | 2781 | 1.391 |20,000} 5.56 || 7000 | 2753 | 1.927 |14,285| 3.93 
5100 | 2779 | 1.417 |19,607| 5.45 | 7100 | 2752 | 1.954 |14,084| 3.88 
5200 | 2777 | 1.444 |19,230] 5.34 |) 7200 | 2751 | 1.981 |13,888] 3.82 
5300 | 2775 | 1.471 |18'867/ 5.23 || 7300 | 2751 | 2.008 |13,698] 3.77 
5400 | 2773 | 1.497 |18,518] 5.13 || 7400 | 2750 | 2.035 |13,513| 3.72 
7500 | 2749 | 2.062 |13,333] 3.66 
rite cut ea ee ree 7600 | 2749 | 2.089 |13,157| 3.62 
5 . 2788 | toes ltysesl aes 2200 | 2748 | 2.116 12,987) 3.57 
ba00 | 2766 | 1.604 |17’o41| 4°77 pene gran itg ten lvagaiaeee 
5900 | 2765 | 1.631 |16,949] 4.68 AO |Te BSE 9.48 
8000 | 2746 | 2.197 12,500] 3.43 
e100 | 2762 | 1.685 |16;393| 4°53. | 8100 | 2746 | 2.224 [12/345] 3/39 
6200 | 2761 | 1.712 |16,120| 4.45 | 8250 | 2745 | 2.265 |12,121) 3.33 
6300 | 2760 | 1.739 |15,873| 4.38 | 8900 | 2788 | 2.382 11,768) 3-28 
6400 | 2759 | 1.766 |15,625] 4.31 4 : »428) 3.13 
6500 | 2758 | 1.792 |15,384! 4.24 | 9000 | 2742 | 2.468 |11,111| 3.05 
6600 | 2757 | 1.819 |15/151| 4.18 || 9250 | 2741 | 2.536 |10,810| 2.96 
6700 | 2756 | 1.846 |14,925} 4.11 9500 | 2740 | 2.604 |10,526) 2.88 
6800 | 2755 | 1.873 |14,705} 4.05 9750 | 2740 | 2.671 |10,256) 2.81 
6900 | 2754 | 1.900 |14;492} 3.99 10000 | 2739 | 2.739 |10,000| 2.74 





INDEX OF REFRACTION, GASES 







































































































1. Tr. 
rete aes Values are relative to a vacuum and for a Temp. of 0° C. and 760 
; . mm. pressure. 
152907 146318 (From Smithsonian Tables) 
1.52308 1 br 
1.51941 
1.50745 1.46013 Substance ety Indices of refraction | Observer 
1.50379 1.45845 
1.49617 P45674, eee See ie ee D 1.001079—-1.001100 
1.48594 1.45640 Tecan S D 1.0002926 Perreau 
1.47867 1.45517 mmonia. white 1.000381-1 . 000385 
1.47061 1.45340 Ammonia... D 1.000373-1 .000379 
1 Argonuis i..% D 1.000281 Rayleigh 
Hagar cs Asoo cee Foe. -| D 1 A .001823 
TOMINE........2ee ee eee D 1.001132 Mascart 
INDEX OF REFRACTION OF AIR (15°C, 76 cm Hg) ff Carbon dioxide white | 1/000449-1 000450 : 
Corrections for reducing wavelengths and frequencies in air (15°C, 76 cm Hg) to vacuo eee pipe cers ase7* (ea eke Se i . ae - 000454 Dul 
The indices were computed from the Cauchy formula (n — 1)107 = 2726.43 + 12.288/ aAiscindae hee ae as ig 1'001478-1 001485 b>? es 
(A2 X& 1078) + 0.3555/(A4 XK 10-16). For 0°C and 76 cm Hg the constants of the equation monoxide.........seece white 1.000340 — Dulon 
become 2875.66, 13.412 and 0.3777 respectively, and for 30°C and 76 cm Hg 2589.72, 12.259 MOROKIGES . sos le 6 oe OE white: | 1.000335 eine 
and 0.2576. Sellmeier’s formula for but one absorption band closely fits the observations:§ Chlorine................. white | 1.000772 Dulong 
n? = 1 + 0.000573782/(A2 — 595260). Ifn — 1 were strictly proportional to the density,M Chlorine..............-.- 1.000773 Mascart 
then (n — 1)o/(n — 1)t would equal 1+ at where a should be 0.00367. The following Chloroform.............. D 1.001436—-1.001464 
values of a were found to hold: Cyanogen. PEAS SOR ee oe white 7 "000834 ; Dulong 
0.854 0.75 0.65. 0.55. 0.454 0.354 0.25, [§ Cyanogen.............-.. 1. 000784—1 000825 
a 0.003672 0.003674 0.003678 0.003685 +: 0.003700+~——-:0.003738 +~—0.003872 aren 6 alcohol..........-. D 1,000871-1 . 000885 
The indices are for dry air (0.05 + % CQ2). Corrections to reduce to dry air the indices for Haine piece nip tw Ae Cae ae D 1.001521, 001544 
moist air may be made for any wavelength by Lorenz's formula, +-0.000041(m/760), where mM t1vdrochloric acid........ D 1.000036 Ramsay 
is the vapor pressure in mm. The corresponding frequencies in waves per cm and the cor-# }1\-drochloric acid......... white | 1.000449 Mascart 
rections to reduce wavelengths and frequencies in air at 15°C and 76 cm Hg pressure to vacuo }1y-drogen................ D 1.000447 Mascart 
are given. E.g., a light wave of 5000 angstroms in dry air at 15°C, 76 cm Hg becomes 37) drone eee oe wl white | 1.000138-1. 000143 
5001.391 A in vacuo; a frequency of 20.000 waves per cm correspondingly becomes 19994.44, wilnda eh oe ee ee D 1.000132 Burton 
SOE ie eG D 1.000644 Dulong 
SiG Cea Aran ee eens D 1.000623 Mascart 
‘ Fre- Vacuo f nee Vacuo MethanG 0. vsmenai sv ese white 1.000443 Dulong 
Wave-|Dry air] Vacuo quency) Correction || Wavye- Dry air] Vacuo quency] ©orrection Methane cc D 1.000444 Mascart 
length, |(% 1)| correc- Nes elieaeaas (n —1)} correc- [2% Sos Methyl alcohol........... D 1.000549-1 . 000623 
f ‘| X 107 | tion for waves | for x in air oe 1’ 107 | tion for RAY OE for j in air MMeun yi! ‘GbROr. i ccs sees es D 1.000891 Marcast 
15°C | din air [PO O™ 15°C | din air [Per cm INitrid, Ox1d as coerce white | 1.000303 Tel 
ang | 76 |\(aX'—2) ! 1 _1)j ane- | “76 (nn—r| eae Nitric oxide “Ann: eee 
stroms x nd )/||stroms R x aap \ a a eee Oa a D 1.000297 Mascart 
em Hg| add |. A. mh X em Hg| add |. A, mu Xd Nitrogen......2..5.ss+e> white | 1.000295-1.000300 
in air | subtract in air | subtract Nitrogen. ...........- vs D 1.000296-1 .000298 
L Nitrous oxide............ white | 1.000503-1. 000507 
Nitrous! OxIdO. 265.6060. vs D 1.000516 Mascart 
2000 | 3256 | .651 |50,000) 16.27 || 3500 | 2850 | .998 |28,571) 8.14 Oxygen.....+..-+++.+++++! white | 1.000272-1.000280 
2100 | 3188 | .670 |47,619| 15.18 || 3600 | 2842 | 1.023 ]27:777] 7.89 Oxygen... D 1,000271—1 000272 
2200 | 3132 | .689 |45.454| 14.23 | 3700 | 2835 | 1.049 |27'027/ 7.68 Pentane. . .. D 1.001711 Mascart 
2300 | 3086 | .710 |43,478} 13.41 || 3800 | 2829 | 1.075 |26'315| 7.44 |g Sulfur dioxide white | 1.000665 Dulong 
2400 | 3047 | .731 |41/666| 12.69 || 3900 | 2823 | 1.101 |25'641| 7.94 |g Sulfur dioxide D 1, 000686 Ketteler 
BLOF. sevvcccsccevvesene white 1.000261 Jamin 
2500 | 3014 | .754 [40,000] 12.05 || 4000 | 2817 | 1.127 |25,000] 7.04 NEARER sins ans 8 ee ae D 1, 000249-1 000259 
2600 | 2986 -776 138,461 11.48 4100 | 2812 | 1.153 |24,390 6.86 
2700 | 2962 .800 137,037) 10.97 4200 | 2808 | 1.179 {23,809 6.68 ee 
2800 2941 .824 35,714} 10.50 |] 4300 | 2803 | 1.205 |23'255] 6.52 COEFFICIENT OF TRANSPARENCY OF UVIOL 
900 | 2923 | 848 [34,482/ 10.08 | 4400 ) 2799 | 1.232 |22,727/ 6.36 GLASS FOR THE ULTRA-VIOLET 
one rat ie eee ee mane 2796 | 1.258 |22,222 6 21 For a thickness of 1 mm. 
1 9 89 , 258 9.32 2792 1.284 {21,739 6.07 
3200 | 2880 | 922 |31/250/ 9.00 | 4700 | 2789 | 1.311 |21’276| 5:93 i Wave length, 
3300 | 2869 | .947 |30,303/ 8.69 | 4800 | 2786 | 1.338 |20/833] 5.80 jf MMicrons....... 0. 280/0 .309/0.325/0.346/0.361/0.383!0.397 
3400 | 2859 | .972 29,411] 8.41 | 4900 | 2784 | 1.364 |20,406] 5.68 Mf Uviol crown 

















0.56 |0.95 |0.990|0.996/0.999]1 .000}1 .000 
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INDEX OF REFRACTION OF AQUEOUS SOLUTIONS 


The table gives the index of refraction for \ = 0.5893 of aqueous 
sugar solutions at 20°C from 0O—85% sugar. Corrections for 
temperatures other than 20° are given at the end of the table. 


Per cent 


sugar 


DOIAA mown Ss 











OF SUCROSE (CANE SUGAR) 


| s(jeermah le nn Tagen 4 || 








INDEX OF REFRACTION OF AQUEOUS SOLUTIONS 


OF SUCROSE (CANE SUGAR) (Continued) 


TEMPERATURE CORRECTIONS 











Below 20°C the correction should be subtracted from the per 
cent sugar.Above 20°C the correction is to be added to the per 
cent sugar. 


1.3 330 331 333 334 336 
344 Temp. Approximate per cent sugar 
8; 5 10 | 15 | 20 | 30 40 | 50 | 60 | 70 75 
15 0.25| 0.27) 0.31] 0.31] 0.34] 0,35] 0.36] 0.37) 0.36] 0.36 
16 0.21) 0.23] 0.26) 0.27) 0.29] 0.31} 0.31] 0.32} 0.31] 0.29 
17 0.16) 0.18} 0.20} 0.20) 0.22] 0.23) 0.23] 0.23) 0.20) 0.17 
18 0.11; 0.12] 0.14) 0.14) 0.15) 0.16] 0.16) 0.15} 0.12) 0.09 
19 0.06} 0.07) 0.08) 0.08; 0.08) 0.09} 0.09} 0.08) 0.07} 0.05 
21 0.06} 0.07) 0.07} 0.07] 0.07) 0.07] 0.07) 0.07} 0.07] 0.07 
22 0.12) 0.14) 0.14] 0.14) 0.14} 0.14] 0.15] 0.14] 0.14) 0.14 
23 0.18) 0.20) 0.20) 0.21] 0.21) 0,21) 0.23} 0.21] 0.22) 0.22 
24 0.24} 0.26} 0.26] 0.27] 0.28) 0.28} 0.30) 0.28] 0.29) 0.29 
25 0.30) 0.32} 0.32] 0.34} 0.36) 0.36) 0.38] 0.36] 0.36) 0.37 
26 0.36] 0.39] 0.39] 0.41] 0.43) 0.43) 0.46) 0.44] 0.43) 0.44 
27 0.43} 0.46) 0.46} 0.48) 0.50} 0.51] 0.55) 0.52) 0.50) 0.51 
28 | 0.50} 0.53) 0.53} 0.55) 0.58} 0.59) 0.63} 0.60) 0.57) 0.59 
29 0.57} 0.60} 0.61] 0.62} 0.66} 0.67| 0.71) 0.68) 0.65) 0.67 
30 | 0.64! 0.67] 0.70! 0.711 0.74) 0.75! 0.80! 0.76] 0.73] 0.76 
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INDEX OF REFRACTION OF MALTOSE 
HYDRATE SOLUTIONS 


McDonald: Journal of Research of the National 
Bureau of Standards, Vol. 46, 165, 1951 


Percent 
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.33438 
.383579 
.33720 
. 383862 
. 34006 


.34150 
. 34295 
34442 
.34589 
. 384738 


. 34887 
. 35039 
.35190 
.35343 
.35497 


. 35652 
. 35808 
.35965 
.36124 
. 36283 


.36444 
. 36606 
36770 
. 36934 
.37100 


.37267 
.37435 
.37604 
.37775 
.37946 


. 38120 
.38294 
. 38470 
.38647 
.38825 
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The following table gives the refractive index of 
maltose solutions for \ = 5893 A at 20° and 25°C. 








An An /At 
0.00049 0.00010 
.00051 .00010 
.00052 .00010 
.00052 .00010 
.00054 .00011 
.00055 .00011 
.00056 00011 
.00058 .00012 
.00059 .00012 
.00061 .00012 
.00062 00012 
.00065 .00013 
. 00066 .00013 
.00067 .00013 
. 00069 00014 
.00070 .00014 
.00071 .00014. 
.00072 .00014 
.00073 00015 
.00074 .00015 
.00075 .00015 
.00076 .00015 
.00078 .00016 
.00078 .00016 
.00079 .00016 
.00080 .00016 
.00080 .00016 
.00080 .00016 
.00081 .00016 
.00081 .00016 
.00082 .00016 
.00082 .00016 
. 00082 .00016 
.00081 .00016 
.00081 .00016 
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INDEX OF REFRACTION OF MALTOSE 


HYDRATE SOLUTIONS (Continued) 


nis 


. 39004 
.389185 
.39367 
.39551 
.39735 


. 39922 
. 40109 
. 40298 
.40488 
. 40680 


. 40873 
. 41067 
.41263 
. 41460 
.4¥658 


.41858 
.42059 
. 42262 
. 42466 
.42672 


.42878 
.43087 
.43296 
.43508 
.43720 


. 43934 
.44150 
.44367 
. 44585 
.44805 
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. 38924 
.39105 
. 39287 
.39471 
.39656 


. 39843 
.40031 
.40221 
.40411 
40603 


.40797 
. 40992 
.41188 
.41385 
.41584 


.41784 
. 41986 
.42189 
.42392 
.42598 


. 42804 
.43012 
.43221 
.43431 
.43643 


.43855 
. 44069 
.44283 
. 44499 
44715 
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0.00080 
.00080 
.00080 
.00080 
.00079 


.00079 
.00078 
.00077 
.00077 
.00077 


.00076 
.00075 
.00075 
.00075 
.00074 


.00074 
.00073 
.00073 
.00074 
.00074 


.00074 
.00075 
.00075 
.00077 
.00077 


.00079 
.00081 
.00084 
.00086 
.00089 


0.00016 
.00016 
.00016 
.00016 
.00016 


.00016 
.00016 
.00016 
.00015 
.00015 


.00015 
.00015 
.00015 
-00015 
.00015 


.00015 
.00015 
.00015 
.00015 
.00015 


.00015 
.00015 
.00015 
.00015 
.00015 


.00016 
.00016 
-00017 
.00017 
-00018 















REFLECTION COEFFICIENTS 


Coefficients of Reflection of Miscellaneous Surfaces for 
Monochromatic Radiation in the Visible Spectrum 
(J. L. Michaelson) 


Coefficient of Absorption of Solar Radiation 



































































: ths (u) Silver, highl lished .0.07 | Stellite, polished. 0.30 
Material BNOUERE iver, highly polishec Stellite, polishe ere 
eae 0.400 || 0,500 . -600 | 0.700 F Platinum .0.10 | Light cream paint. ie ed 0.35 
ne Black: invOiu sonore 0.003 | 0.003 | 0-003 | 0.003 # Nickel “ “ .0.15 | Monel metal, polished. 0.40 
Knol (treated) iets seeeenieee eae 0.82 | 0.81 | 0.82 | 0.82 oP UUThaabiahbh asl 5 cle peer ole 0.15 | Light yellow paint er 0.45 
Kaolin (untreated) SSR Ee eer 0.75 0.79 0.85 0.86 Magnesium carbonate, 0.15 | Light green paint...... 0.55 
PS eC os GLE = aes ahaha ee east Sots ; : : Zine oxide 0.15 | Aluminum paint....... 
Magnesium oxide..............005 : ; \ : ‘ Pas RAS: SOE AOU 
cep ony PT A eahe dota ete SOLCCLagtantes ers UM Bat 0.20 | Zinc, polished metal... 0.55 
Tithgponenss. ec sevoees eer 0.95 | 0.98 | 0.98 | 0.98 GOP Pete AE. owcisre gt rcaue 0.25 Gray DAliitw neater e yes 0.75 
peeve oat Acetate val saa t ee ae ice ee White lead paint...... Oh25n | Blackinatte. es.) enon 0.97 
Pancras eee > : ; . Zine oxide paint...... 0.30 
4 3) VOL A hc re BARC REED. ©.c 005 OR en 0.64 0.72 0.79 0.79 
ecpdered PP ei Meteo cae eyes tid 0. of 0.69 0.73 0.76 z 
FOP, ETECN,..... 6... eevee eee 0.2 0.49 0.19 0.48 uestioné aus Ck inconsis ta. 
Crepe creda. ccos cece crete rte orate 0.03 0.02 0.21 0.69 Q tionable because of scant or inconsistent data 
Crepe cVeHOW ech cnc aetdon seals 0.17 0.44 0.75 0.79 
News Print Stocks... S20 = ses a 0.38 0.61 0.63 0.78 
ice 0.18 | 0.17 | 0.62 | 0.63 
POON St cae et coe Ae eit : : : 
PRU TSGE cic tetero sic ater =, ateraete tetelat efi er ee feet 0.10 0.10 0.41 0.42 TOTAL EMISSIVITY 
Pear, Rozser AND WenseL, NationaL Bureau oF STANDARDS 
Greet Eh Sas citioe tea Ss eteieraates. ears 0.04 0.12 0.29 0.41 
RO DOL aks dn ae od s cle, Shetle etetele, ots re) af 0.08 0.19 0.46 0.53 T Emi T ‘ 
Pigment, Material oc hse Material ocr Emis- 
Ghromet Yellow sas. s. See ote ees 0.05 | 0.13 | 0.70 | 0.77 alvity sivity 
MPEnGhHVOCHTE. cc wea sereiaaye scare a 0.06 0.14 0.50 0.56 
Porcelain Enamel, 
ha eS ee ee 0.44 | 0.10 | 0.05 | 0.23 Alloys | e Iron, rusted............ 25 | 0.65 
OTANGO SES. bs Re en in Mladen eee 0.09 0.09 0.59 0.69 20Ni-25Cr-55Fe, oxidized 200 | 0.90 wrought, dull...... 25 | 0.94 
FROG F. Porat Said wn eR sce DEMO minke bee hele 0.05 0.03 0.08 0.62 : a 500 | 0.97 oxidized. . 350 | 0.94 
Wihite Sane ees oe. Ss eae 0.77 0.73 0.72 0.70 60Ni-12Cr-28Fe, oxidized 270 | 0.89 |\Lead, unoxidized........ 100 | 0.05 
Viellowss sence. yee 3 (LUIS 0.46 0.62 0.62 < Als 560 | 0.82 oxidized,......... 200 | 0.63 
*"Ralcum, Wtalianl... os. </.erd salto ces | 0.94 0.89 0.88 0.88 80Ni-20Cr, oxidized...... 100 | 0.87 ||Mercury, unoxidized..... 25 | 0.10 
Wihes thi ours 2/56) ~ inline mete chegs © tetas 0.75 0.87 0.94 0.97 600 | 0.87 a 100 | 0.12 
' ae 1300 | 0.89 Molybdenum, unoxidized | 1000 | 0.13 
Aluminum, unoxidized...... 25 | 0.022 1500 | 0.19 
REFLECTION COEFFICIENTS OF SURFACES ~ bee ea Sel 2 2000 0. 24 
, a onel Metal, Oxidized... . 
FOR “INCANDESCENT” LIGHT oxidized...... | 200 | 0.11 600 | 0.43 
Rant 7 eens are 600 | 0. a Nickel, unoxidized....... 25 | 0.045 
ai reo . . ismuth, unoxidized...... j 25 | 0.0 100 | 0.06 
Materia atnee Coefficient | Authority - 100 | 0.061 500 | 0.12 
Aluminum, * PAW ie kenny ts Diffusing 0.77-0.81 3 Brass,,oxidized...........-. 200 | 0.61 ; 1000 | 0.19 
SUA BAK Conseco aia-cia recat Specular 0.79-0.83 3 oe 600 | 0.59 oxidized......... | 200 | 0.37 
On Gl aeseetioe gas iiesrsains First Surface 0.82-0.86 4 unoxidized........... 25 | 0.035) : 1200 | 0.85 
Potshedt ses. cscs Ses Specular 0.69 3 ; 100 | 0.035)Platinum, unoxidized... . 25 | 0.037 
IBIAGK PAPER oe mike cienise «crs Diffusing 0.05—-0.06 4 Carbon, unoxidized......... 25 | 0.81 100 | 0.047 
Chromiumees ss. ose ner Specular 0.62 4 100 | 0.8k 500 | 0.096 
Copper eae ae eee occ cc Specular 0.63 4 : si! 500 | 0.81 1000 | 0.152 
hole obo coos A SuOneEaeo.e Specular 0.75 1 Chromium, unoxidized...... 100 | 0.08 | ‘ 1500 | 0.191 
Magnesium oxide.......... Diffusing 0.98 5 Cobalt, unoxidized......... 500 | 0.13 [Silica brick.............. 1000 | 0.80 
INirc kel nme ota Specular 0.62-0.64 1,3 j -. 1000 | 0.23 | & 1100 | 0.85 
LE Re eee Specular 0.62 1 Columbium, unoxidized. ...| 1500 | 0.19 |/Silver, unoxidized........ 100 | 0.02 
Porcelain Enamel.......... | Glossy 0.76-0.79 3 x 2000 | 0.24 a: 500 | 0.035 
Porcelain Enamel.......... Ground 0.81 3 Copper, unoxidized.........] 100 | 0.02 |Steel, unoxidized......... 100 | 0.08 
keg Enamel.......... Matt. 0.72-0.76 3 = liquid | 0,15 bag liquid | 0.28 
Silver 45, cee ee ak Polished 0.93 1 oxidized) \. smsersicrs 200 | 0.6 oxidized 29h a5 6255 25 | 0.80 
Bilvered Giassitvele cts cies < Second Surface | 0.88-0.93 3 ; 1000 | 0.6 200 | 0.79 
SNOW. sb clesacces oo mies srorases Diffusing 0.93 2 calorized.....:..... 100 | 0.26 600 | 0.79 
Nieel caer ee eminek sat: 0.55 1 ; 500 | 0.26 |Steel plate, rough... ... 40 | 0.94 
iene eee ern Ae s . 58-0. 65 4 calorized, oxidized 200 Oe et 400 | 0.97 
5 600 | 0.19 ized, oxidized. 2 ‘ 
(1) Hagenand Rubens. (2) Nutting, Jones,and Elliot. (8) J. E. Fire bricko eet 1000 | 0.75 Spee 4 8 
Bock. (4) Frank Benford. (5) J. L. Michaelson. Gold, unoxidized,.......... 100 | 0.02 Tantalum, unoxidized... | 1500 | 0.21 
500 | 0.03 2000 | 0.26 
EMISSIVITY AND ABSORPTION Gold enamel...............] 100 | 0.37 |Tin, unoxidized......... 25 | 0.043 
1 5 ; Iron, unoxidized............| 100 | 0.05 . 100 | 0.05 
These data are the result of investigations made by oxidized......... ....| 100 | 0.74 ‘Tungsten, unoxidized. .... 25 | 0.024 
the Bureau of Standards, the British National Physical peel Pie Boy tipenee 
Laboratory, General Electric Research Laboratories, and cast, unoxidized....... 100 | 0.21 1000 | 0.15 
liquid | 0.29 1500 | 0.23 
several eastern universities, and were collected by W. ie és oeidieat ral a piece 
King of the General Electric Company. 600 | 0.78 |)Zinc, unoxidized ......... 300 | 0.05 
a "4 cast, strongly oxidized. 40 | 0.95 
Low Temperature Total Emissivities 250 | 0.95 














Silver, highly poled 0.02|Brass, polished........ 0.6 
Platinum 0.05/Oxidized copper....... On 
Zine 4 as 0.05|Oxidized steel......-.. 0. 
Aluminum, “ ee 0).08|Bronze paint .......... 0. 
*Monel metal, polished . 0.09|Black gloss paint...... 0. 
Nickel 0; 12)White lacquer... = 422. 0. 
Copper “« , 0.15|White vitreous enamel. 0. 
Stellite Me 0.18/Asbestos paper........ 0. 
Cast iron oS Or 25iiareen Palit, v..-. sae 0. 
Monel metal, oxidized.. 0.43/Gray paint........... 0. 
Aluminum paint ee Oe55 eanplb lack ester OL 
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SPECTRAL EMISSIVITY PROPERTIES OF TUNGSTEN 


Prepared by Roeser and Wensel, National Bureau of Standards Jones AND LANGMUIR GENERAL EvEcTRIC REVIEW 


Spectral Emissivity of Materials, Surface Unoxidized for 0.654 




































































Element Element Solid | Liquic 
Atomic 
: Vapor heat 
Beryllium. ..... 0. 0.61 | Thorium............. 0.40 | Temp ee Evaporation procure cal./g. 
Gar ponte: sete: : Flch | (UU ohbbely .nomnoaemaen 0.65] °K amp./em? g/cm? sec dynes/cm? 
Chromium...... 0. O-S9nt) Dungsten. ovens. + «ee 
MELD RCRO Oe 0. 0 LAAT io Peace 0.34 
0. 0.400] Vanadiwm. ......cilewies- 0.32 
0. OLS e By tan Dar ers rsa etevaie se 0.35 
e: Os ODA aa Oe ee 1100 4.52 5 10714 2. 0% X 10-*4 1.22 x 10-24 ‘ 6.4 
0. nll erent teenies sere ne one 0.40 | 1200 9.73 X 10712)3.21 XK ‘10-271 1.87 X 1072 - 6.5 
0.35] 0 87 | Constantan... ....... | doo 6.62 % 10-#] 2.81 5 10-2 1.62 10-17] 0.8 
ROG RO MUNG eee ek nt 1400 6.62 X Fy 3 x iy : a 3 . 
bene 0.37] 0.40 | Chromel P QONL10Cr). 1500 9.14 X 10-8] 2.37 K 10-9 1.54 X 10-15] 7.0 
Nickel ‘es 0'36| 0. 1600 9.27 X 10-7] 1.25 X 10-18} 8:43 X 10-14] 7.1 
Palen tee 0.33] 0:37 | G0Nio4Fei6Cr.. 1 1700 7.08 X 10-6] 4.17 X 10-17] 2.82 X 10-15] 7.2 
Pain 0°30] 0.38 | Alumel (95Ni: Bal. A 1800 4.47 X 10-5] 8.81 X 10-16}6.31 X 10-1] 7.4 
hodumice 0241 0. 1900 2.28 X 10-4} 1.41 X 1091.01 X 1o-9| 7.6 
Silver 0'07| 0.07 J90Pt-ioRb. 2.111120), 2000 1.00 X 1036|1.76 X 107] 1133 XA0ce (5 tal 
pavcinecsenpene 0 hae |ipeer abe aoccomeeinianne 2100 3.93 X 10-8] 1.66 X 10-7]1.28 x 10-7] _. 7.8 
mere. ; ae 2200 1.33 & 1072) 1.25 K 10-14 9.88 *% 10°77] 1. 8.0 
2300 4.07 K 10°72] 8.00 XK 10°-11}6.47 & 1076] 1. 8.2 
2400 1.16 K 10°71} 4.26 XK 10-1) 3.52 X 10-4] 1, 8.3 
2500 2. O8:0% 1052 2. 038 x LOF8 NY O71. OC LOSS ade 8.4 
2600 7.16 << 1OFt4:8,.41 XX LOT 7 224 56 TOA: 8.6 
2700 1.63 3.19 * 107? |.2386 & 10-31 1. 8.7 
2800 3.54 A LO LOR! oe xX BOR Ned... es 
i 2900 7.31 Ba0 OX LOT? : x 1072 11. 9. 
Riri. be sass ee noe odes 3000 1.42 x10 |9.95 X 10-7]9.20 X 10-7] 1. 9.2 
The emissivity of oxides and oxidized metals depends to a large extent upon the 3100 2.64 X 10 2.60 X 10-6 |2.50 X 10-1] 1. 9.4 
roughness of the surface. In general, higher values of emissivity are obtained on the 3200 4.78 x 10 6.38 X 10-616.13 X 10-1] 1. O85 
rougher surfaces. 3300 8.44 X10 |1.56 X 10-5]1.5 1. 9.6 
3400 1.42 XK 102) 03.47 XX 10-5 13. ie 9.8 
3500 2.38 © MOP 17.54 x 10-8 17 - 2. 9:9 
600 3.73 X 10? LSI 10 eS 2° 10 t 
3655 4-79 XK 10% - (2.28% 10744 2: 2 10.2 









Range of 





































































Material observed Material 
values on 
smooth 
metal 
Aluminum oxide.. .| 0,22-0.40 ized)...,.- 0.87 
Beryllium oxide... 0.07-0.37 te osteed) Send ase aas 0.70 RozsHR AND WENSEL, NATIONAL BUREAU oF STANDARDS 
erjum oxide....... 0.58-0.80 rome 90Ni-10Cr) 
Chromium oxide... .] 0.60-0.80 (oxidized) aeeeaeceee lees 0.87 
Cobaltioxide. 25 22) antcann oe ONi-20Cr (oxidized). .J ........ 0.90 
Columbium oxide ..| 0.55-0.71 
eee quige WAReaR 0. aoe 37 beet acne ance 0.83 
ron ‘oxide’? ... a. 0.63-0.98 Spectral ‘ 
Magnesium oxide.. | 0.10-0.43] 0.20 J dized)..............]..-...... 0.78 Sh By emissivity Bright- 
Nickel oxid 085-0 96 Temp bright: Color Total ae Geolor 
The oh OXI ‘a vec tees 0 20-0.57 OK ness new emis- emis- temp temp 
am waey oxide.... : aed Socopeinmecome ce 0.75 candles sivity sivity 0 65 7 
inion ue |... 0.84 ty aah Po eas | Ga 
Wyaniumyoxider i as|amaoee: Yarbon Steel (oxidized).|......... 0.80 
Vanadium oxide.....)......... Stainless Steel (18-8 
Yttrium oxide...) 0.37... (OeaBIVEGN ie nannnonon| tisccecc d\* Gast 
Zirconium oxide..... 0,18-0.43 OTCCIAIAN peniaelatslotsicisiore 
a 
l 
1007 
1108 
1210 
PROPERTIES OF TUNGSTEN 1312 
Jones AND LaNGMuIR, GHNERAL Evectrric REvIBW iste 
1619 
1722 
1825 
a 1928 
Ther- 2032 
ote: sah : mal | Atomic tk, 
tivity Mlectron : apor expan- heat 
eet mi- emission hi faa pressure sion cal./g. 2345 
crohm | amp./cem? & dynes/cm? |per cent] atom./ gts 
r ° 2556 
cm lo at Cc, 
293° 2662 
2769 
DOR 
984 
6.0 3092 
6.0 3200 
6.1 3310 
6.1 3420 
6.2 3530 
4 5 3642 
1.07 X 10-15] 5.32 x 10-94] 1.98 x 10-29 6. 8 




















TRANSMISSION OF COLORED GLASSES 


If I. is the intensity of radiation entering a layer of some medium and I 
the intensity reaching the opposite surface, the ratio J/Jo is called the trans- 
mittance. In practice the ratio of intensity of radiation passing through a 
glass sample to that incident on its surface is often measured and plotted as 
transmission. The transmission is the result of two factors, the transmit- 
tance of the glass and the losses by reflection. ‘These losses amount to about 
4% for each glass-air surface; the transmission of a sample is about 92 % of 
its transmittance. Since the reflection losses differ slightly with different 
samples, the correction is often determined and applied when the trans- 
mission is measured. Values which are thus corrected are marked * at the 
head of the column. 

In order to obtain the transmittance for thicknesses other than those listed 
it is convenient to transform the tabular values to terms of Bt in the equation 


I/I,o = e8* where t is the thickness (in millimeters) and 6 a constant for a 
particular sample. The base 10 is conveniently used in place of e so that 
8t becomes the common logarithm of the transmittance, or Bt = log I/Io. 
Using the corrected value of the transmittance for a specific thickness, found 
in the table, the value of Bt may be found, changed to the value for the new 
thickness and the transmittance for the second thickness computed. 

For example: The tabular value of transmission for sample CG 396 at 
\ = .46u is given as 0.80 for a thickness of 2 mm. _ It is desired to find the 
transmittance for 5 mm. 

The corrected value of the transmittance for 2 mm is 0.80/.92 or about 
0.871. Log .871 = 9.94002-10. Writing this as e wholly negative number 
the equation becomes Bt = — .05998. For t = 5 Bt = — .05998 X 5/2 = 
—.14995 or changing to the more familiar form gives 9.85005-10 which is 
the logarithm of the new transmittance which is found to be .708. The 
transmission will be .92 X .708 or .651. 

In order to identify the glasses listed, the manufacturer’s number is given 
preceded by an abbreviation of the maker’s s name, as follows: AO. American 
Optical Co.; BL, Bausch & Lomb Optical Co.; CE, Chicago Eye Shield Co.: 
CG, Corning Glass Works. Data for Jena plnsses are given separately in 
section II of the table. 

This table has been compiled with the assistance of: Mr. H. P. Gage, 
Corning Glass Works; Mr. J. Liautaud, ee haan Eye Shield Co.; Mr. W. B. 
Rayton, Bausch & Lomb Optical Co.; Mr. A. J. Weinstein of the Fish: 
Sbhurman Corporation. 





Abbreviations Used 


abs., absorbing lant., lantern sext., sextant 
bl., blue It., hight sig., signal 

col., colorless med., medium tr., transmitting 
didym., didymium neut., neutral u.v., ultra-violet 
dk., dark purp., purple v., very 

fl., fluorescent pyrom., pyrometer viol., violet 
grn., green rd_ red yel., yellow 

bt., heat 





TRANSMISSION OF COLORED GLASSES 
Section I.—G.uasses oF AMERICAN’ MANUFACTURE 


Wises BL BL BL 
leneih : Crookes 1 | Crookes 2 | Crookes 3 Smoke B 
eng neut. neut. neut. ¥ neut. 





























1.0 
1.5 
2.0 
2.5 
3.C 
3.5 
4.0 
4.5 
5.9 





TRANSMISSION OF COLORED GLASSES (Continued) 


Section I.—Guasses oF AMERICAN ManuracTurE (Continued) 


1-0 
1.5 
2.0 
2.5 
3.0 
3.5 
4.0 
4.5 
5.0 


CG 038 CG 306 

err devel. | ltivel 
& noviol noviol O 

A 2mm 


CAOAnonone > > 
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TRANSMISSION OF COLORED GLASSES (Continued) 


Section I.—Guasses oF AMERICAN ManuracturE (Continued) 


Ww BL CG 401 CG 556 

lesen red free sext. sig. blue 
green % green 100 % 
2mm ] mm 5 mm 


ts 
1. 
2. 
2. 
3. 
3 

4 

4. 
5. 


ONOMOMON 


Wave- 
length 


OU 09 CO LOND 
CNOMOMNOMS ‘ 
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CG 554 
blue 
101% 

2.8 mm 





TRANSMISSION OF COLORED GLASSES (Continued) 


Srotion I.—Guasses or AMERIcAN MaANuFACTURE (Continued) 


wes CG 597 


length rd. purp. 








Pim COON Nee 


























CG 986 BL 




















Wave- , CE Cesco- | CE Cesco- | CE Cesco- | CE Cesco- 
length A a es weld no. 3} weld no. 4] weld no. 5] weld no. 6 
“ pee A ae ht. abs. ht. abs. ht. abs. ht. abs. 








OP Rowden 
Onononone ‘ 





TRANSMISSION OF COLORED GLASSES (Continued) 


Section II.—Jena Guasses* 


Wave- 
length 


























BG 9 BG 10 BG 14 
blue-green | blue-green ; i bright blue 
1mm 1mm z 


WHNR RR | eRe 





* Data furnished by courtesy of the Fish-Schurman Corp., New York, Importers of Jena Glasses. All values are corrected 


for reflection losses. 
+} Discontinued. 
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TRANSMISSION OF COLORED GLASSES (Continued) 


Sscrion IJ.—JENA GLASSES (Continued) 










Wave- 
length 





light green 












Bee] ee 








775 1 .98 

185 iL, :97 

(95 10 "96 
1.05 1. "95 
1.15 ie "95 
1.30 itp 195 
1.45 1. .96 
1.6 i, “96 
1.80 iL ‘97 
2.00 il, /97 
a. 0. .94 


GG 8 GG9 
greenish- greenish- 
yellow yellow 
1mm 1mm 











* Discontinued, 
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TRANSMISSION OF COLORED GLASSES (Continued) 


Section I].—Jena Guasses (Continued) 


Wave- RG, 1 RG 2 RG 3 RG 6 RG 7 
length bright red pure red dark red c blood color | infra-red 
1mm 1mm 1mm 1 1mm 








Wave- NG 2 , 
length 3 : . | med. Sr neut. oo 
0. 


WONNR RR] Ree 
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NG 6 


neut. 
mm 


RG 9 
infra-red 
1mm 


NG7 
blue-gray 
1mm 





TRANSMISSION OF COLORED GLASSES (Continued) 


Section II.—Jena Guasses (Continued) 


a5 BG 19 BG 22 
bones . viol. tr tr nearly BG 20 


z 3 Peri ae light 
infra-red infra-red neutral pidy Sees 4 blue-green 
mm 
1mm 1mm 

















vG4 ie VG6 


bright ( WASTE VG8 VG9 GG 13 
greenish bright greenish darker yellow neutral 
yellow blue-green yellow blue-green green bs. u. v. 
1mm 1mm 1mm 1 mm 1mm 


greenish 
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TRANSMISSION OF COLORED GLASSES (Continued) 


Secrion II.—Jena Guasses (Continued) 


GG 15 RG 10 


Wave- : 
length het te infra-red ere 


1mm 








NG 9 
neutral 
1mm 











WwGi WG 2 WG 3 WG 5 WG6 
neutral neutral neutral neutral neutral 
1mm 1mm 1mm 1mm 








WG 8s 
neutral 











WHR Ree eee 
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TRANSMISSION OF WRATTEN FILTERS 


Compiled by Allie C. Peed, Jr. for The Eastman Kodak Company 


Data condensed from Kodak Wratten Filters for Scientific and Technical 
Use published by the Eastman Kodak Company, manufacturers of the 
filters. 

The following pages give (1) percentage luminous transmittance at wave 
lengths from 400 to 700y at intervals of 10 for the standard illuminant “C”’ 
adopted by the International Commission of Illumination, (2) dominant 
wave length in millimicrons, and (3) percentage of excitation purity. Values 
of wave length followed by ““¢’’ indicate the complementary wave lengths 
of purple filters which do not have a dominant wave length. 

All colorimetric specifications are based on the 1931 ateeiarl ICI colori- 
metric and luminosity data. 

The transmittance data are given as representing standard samples of 
the filters. They are intended only for the information of users in choosing 
filters which will meet their requirements. Values taken from the tables of 
data should not be used by research workers as representing precisely the 
absorption characteristics of a particular filter. If such precise data are 
needed, they should be determined for the particular filter being used. 

Where the spectra extend into the ultraviolet this fact is indicated by an 
asterisk (*) in the transmission tables immediately beneath the filter number, 
and quantitative data are not given. The manufacturer should be con- 
sulted for this information. Transmission in the ultraviolet of wave lengths 
less than 330y will be eliminated in the case of cemented filters, as glass 
absorbs ultraviolet radiation of wave lengths shorter than about 330uz. 

Stability ratings are given as three letter combinations following the filter 
description in the table below. In establishing the stability classifications 
each filter is exposed to a selected light source for a specific time interval. 
The following grading system is used to describe the result: 


Class A—stable 

Class B—relatively stable 
Class C—somewhat unstable 
Class D—unstable 


The classification letters, for example, AAA, describe the stability to the 
following three exposure tests in this order: 

1. Two weeks’ exposure to daylight in a south window 

2. Twenty-four hours’ exposure to a ‘‘Fade-Ometer”’ 

3. Two weeks’ exposure at two feet from a 1000-watt tungsten lamp. 

Filters are supplied in two forms; as lacquered gelatin film, or as a gelatin 
film cemented between pieces of optical glass. Filters in glass are cemented 
between sheets of plane-parallel glass, which is surfaced in quantities and is 
of sufficient accuracy for general photographic work, and for most scientific 
purposes. 

Most Wratten Gelatin Filters are stocked in 2- or 3-inch squares. Stocks 
of 2- or 3-inch square filters cemented in glass are maintained only in filters 
usually used for general photographic work. 


The booklet ‘‘ Kodak Filters and Lers Attachments’’ gives more valuable 


information on this subject. 





FILTER DATA 


Colorless 

For compensating thickness of other gelatin filters in optical 
systems, 

Absorbs ultraviolet below 360 mp, DDD. 

Kodak Skylight Filter—Reduces excess bluishness in outdoor 
color photographs in open shade under a clear, blue sky, ACA. 

Yellows 

Absorbs ultraviolet below 410 my, ACA. 

Light yellow, CCD. 

No. 3 plus 0.5 neutral density, AAA. 

Light yellow—Approximate correction on panchromatic materials 
for outdoor scenes, including sky, CCC. 

K1—Light yellow—Partial correction outdoors, BBA. 

K2— Yellow—Full correction outdoors on Type B panchromatic 
materiais. Widely used for proper sky, cloud, and foliage 
rendering. Green separation for Fluorescence Process, AAA. 

No. § plus 0.5 neutral density, AAA. 

K3—Deep yellow. Moderate contrast in outdoor photography 
(with black-and-white films), AAA 
X1—Greenish yellow. Correction for tungsten light on Type B 
panchromatic materials; also for daylight correction with 
Type C panchromatic materials in making outdoor portraits, 
darkening skies, or lightening foliage, AAA, 

Minus blue. Haze cutting in aerial photography, AAA. 

X2—Yellow green. Correction for Type C panchromatic ma- 
terials in tungsten light, ABA. 

G—Deep yellow. Overcorrection in landscape photography. 
yee 23 control in copying and in aerial infrared photography, 


Blue absorption, AAB. 
Transmits ultraviolet and infrared only (glass), AAA. 
Oranges and Reds 

Blue and blue-green absorption, CBB. 

Yellow-orange. For increasing contrast in blue preparations in 
microscopy. Mercury yellow, BAC, 

Light red. Two-color projection—contrast effects, BAB. 

Red for two-color photography (daylight or tungsten). White- 
flame-are tricolor projection, AAB. 

A—tTricolor red for direct color separation, Contrast effects in 
commercial photography and in outdoor scenes. Two-color 
general viewing. Aerial infrared photography and haze cut- 
ting, AAA. 
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Description, use, and stability 


Stereo red, AAA. 

Red color separation from transparencies and for the Kodak 
Fluorescence Process. Strong contrast effects. Copying blue 
prints. Tungsten tricolor projection, AAA. 


Magentas and Violets 
Green absorption, BBC. 
Green absorption, CCA. 
Minus green, CCD. 
Strong green absorption, CCB. 
Violet, CDD. 
Blue separation—Kodak Fluorescence Process, DCC. 
Contrast in microscopy, CDD. 


Dark violet, CCC. 
Blues and Blue-greens 
Red absorption, BCA. 
Red absorption. Increasing contrast in visual microscopy, BBB. 
Vonirert control in printing motion-picture duplicates (glass), 


Green for two-color photography (tungsten), CBC. 

Minus red—Two-color general viewing, Dz. 

Minus red, DDD 

Contrast in mic roscopy, DDD. 

Highest resolving power in visual microscopy, CDC. 

Blue projection (experimental), DDD. 

Tricolor blue for direct color separation and from Kodak Ektacolor 
Film for Dye Transfer. Contrast effects in commercial pho- 
ene Tungsten and white-flame-are tricolor projection, 

Tricolor blue for color separation from transparencies and from 
Kodak Ektacolor Film for Ae Arts, BBB. 

Green and red absorption, CB 

Green and red absorption, AAB. 

Dark blue, BCB. 

Very dark blue, BBB. 

Very dark blue. Mercury violet, CCC. 

Greens 

Light green, AAB. 

Medium green, CCB. 

Very dark green, AAA. 

Stereo green, BBC. 

Very light green, CBC. 


TRANSMISSION OF WRATTEN FILTERS (Continued) 


FILTER DATA 


No. Description, use, and stability No. 


Greens (Continued) 


Green for two-color photography (daylight), CBC. 

Light green, BBC. 

Tricolor green for direct color separation. 
commercial photography and microscopy, 

Green for tricolor projection (white-flame-arc), BBB. 

Very light green, BBB. 

Green for two-color photography (tungsten), BDC. 

Green color se paration from transparencies and Kodak Ekta-col 
Film. Tricolor peace Rpngseenay ABC. 

Red absorption (light), 

Red absorption, ADB. 

Red absorption, CCD. 

Contrast effects in microscopy and medical photoerepoy, 

Red absorption (light). wo-color projection, CD 

Narrow-band 

Dark red. Infrared photography. 
Ektacolor Film (with peegston), ABC. 

Dark orange-vellow, C 

Dark yellow-green, ‘ABB. 

Dark green. Mercury green, BBC. 

Dark blue-green, ACC. 

Dark violet (compound filter), DDD. 

Transmits 546 mu mercury line (glass plus gelatin), AAA. 

Transmits 546 mp mercury line (glass plus gelatin), AAA. 

Photometrics 


Contrast effects 


Bluish. Photometric filter (visual), BAB. 
Bluish. Photometric filter (visual), BAA. 
Bluish. Photometric filter (visual), AAA. 
Bluish. Photometric filter (visual), AAA. 
Bluish. Photometric filter (visual), BAA. 
Yellowish. Photometric filter (visual), BBA. 
Yellowish. Photometric filter (visual), AAA. 
Yellowish. Photometric filter (visual), BCA. 
Yellowish. Photometric filter (visual), AAA. 

















in 


or 


DDC. 


Color separation for Kodak 





80A 






81A 
81B 








81EF 





























Description, use, and stability 


Light Balancing 


For Kodachrome Film, Daylight Type, and photographic flood| 


lamps, ABA, 
Yellowish. For warmer color rendering. 
Yellowish. For Kodak Ektachrome Film, Type B, with photo- 


graphic flood lamps. 


Yellowish. For warmer color rendering. 

Yellowish. For Kodachrome Film, Tvpe A, with flash lamps. 

Yellowish. For Kodachrome Film, Type A, with flash lamps. 

Peretecs For Kodak Ektachrome Film, Type B, with fash 
amps. 

Bluish. For cooler color rendering. 

Bluish. For Kodachrome Film, Type A, with 3200 K lamps. 

Bluish. For cooler color rendering. 

Bluish. For cooler color rendering. 

Yellowish. For 16 mm Commercial Kodachrome Film and day 


light exposure, BBB 


pri ee: For Type A “Kodak color films and daylight exposure, 
Orange. 


For Kodak Ektachrome Fikm, Type B, and dayligh 
exposure, BAB. 
Miscellaneous 
Photographic sensitometry. Corrects 2360 K to 5500 K, AAA. 
For infrared photography. Absorbs visual. 
Absorbs visual, transmits infrared. 
For infrared photography. Absorbs visual. 
For infrared photography, AAA. 
peor: -band viewing filter for judging brightness scale of scenes, 
Neutral filters for controlling luminance, AAB. 
Dichroic absorption, AAA. 
Correction filter for Barrier-layer photocell, ABA. 
Correction filter for S-4 type photocell, AAA. 


























Percent transmittance 
Wave 
length 2 
400 88.0 85.0 59.0 DRO! sh LSE Hate th bac dtvte. scalp pe statens O54) 53, SR Sl a TD Be Se Ee ee 
10 88.5 85.5 76.0 2870! ||) ever (le pee ee ant)) eaxdake 832 se tee 2 er eer Ae 8 Deneedens ill Hel eer ene 
20 88.9 86.0 82.0 GPO) Tet. eae |e rwtdietensh 4) Busta AUIS: il es Aas ate: i) Bie os 
30 89.3 86.5 84.6 To.3 OMSGIE tavskaters Sees ed eee, ee | Se eh |g Se 0.29 ce eee 
40 89.6 87.0 86.0 80.0 LENT SIR e Aetans Bl yecesserns USO) GR ceceecas A, Rocatens ated inane: 256"), ea. 2. 
50 89.8 87.4 86.8 83.0 11.5 MO. A) hoeviags DAG Ect ares ve Hh abe col ete rae 1.32 
60 89.9 87.8 87.2 85.2 38.0 9.40 6.9 39.0 0.25 ORG Urea rns 4.00 
70 90.1 88.2 87.5 86.7 68.0 18.5 42.0 52.3 5.50 2.0 1.78 12.0 
80 90.3 88.5 87.3 88.1 80.8 23.5 74.0 65.8 19.0 6.3 8.31 260 lh eeu 
90 90.4 88.7 86.8 88.8 85.2 25.5 84.7 76.8 41.0 US. 2 20.7 43.7 ire (abs 
500 90.5 88.9 86.3 89.5 86.9 26.3 87.5 83.5 63.5 20.0 34.5 55.0 1.59 
10 90.6 89.1 85.5 89.9 87.8 Kay 7f 88.5 87.0 78.0 24.3 48.8 60.0 17.3 
20 90.7 89.3 84.8 90.3 88.4 27.0 89.1 88.4 84.1 26.57 62.0 60.2 55.0 
30 90.7 89.5 84.3 90.5 89.0 PE 3 89.4 89.0 86.5 28.0 76.0 57.8 77.8 
40 90.8 89.7 84.0 90.6 89.5 27.5 89.6 89.4 87.7 28.6 83.8 54.2 86.0 
50 90.8 89.9 83.9 90.7 89.8 27.8 89.8 89.7 88.4 29.0 87.0 50.0 88.4 
60 90.9 90.1 84.1 90.8 90.1 27.9 90.0 89.9 88.8 29.3 88.3 44.8 89.4 
70 90.9 90.2 84.8 90.9 90.4 28.0 90.2 90.1 89.2 29.5 88.8 38.9 89.7 
80 90.9 90.3 86.0 90.9 90.6 28.4 90.4 90.3 89.5 29.6 89.1 33.1 90.1 
90 OH AO) 90.4 87.4 91.0 90.7 29.0 90.6 90.5 89.8 29.8 89.3 27.6 90.3 
600 91.0 90.5 88.5 91.1 90.8 29.5 90.8 90.6 90.1 29.9 89.5 PRE 90.4 
10 91.0 90.5 89.5 91.2 90.9 29.5 90.9 90.7 90.3 29.6 89.7 19.0 90.5 
20 91.0 90.6 90.2 91.3 91.0 29.3 91.0 90.8 90.5 29.4 89.8 14.9 90.7 
30 91.0 90.6 90.6 91.3 91.0 29.1 91.1 90.9 90.7 29.1 89.9 11.4 90.8 
40 91.1 90.7 90.8 91.4 91.1 29.0 Our2 91.0 90.9 28.8 90.0 9.10 90.9 
50 91.1 90.7 91.0 91.4 91.2 29.4 91.3 On 1 91.0 28.9 90.1 8.05 91.0 
60 91.1 90.8 91.1 91.5 91.3 29.6 91.4 91.2 91.1 29.2 90.1 7.50 5 ae | 
70 Olt 90.8 91.1 91.5 91 4 29.8 91.5 91.2 91.2 29.4 90.2 7.05 91.2 
80 DLs 90.9 91.1 91.6 91.5 30.0 91.5 91.3 91.3 29.5 90.2 6.50 91.2 
90 O11 90.9 91.1 91.7 91.6 30.2 91.6 91.4 91.4 29.7 90.3 6.10 91.2 
700 91.1 91.0 ila! 91.8 91.7 31.0 91.6 91.5 91.5 30.2 90.3 6.20 91.3 
ino 
pastas 90.8 89.9 85.9 90.5 88.3 27.4 87.8 87.5 82.7 27.0 76.6 40.2 73.8 
a aa 571.0 | 575.0 | 498.0 | 570.0 | 569.5 | 570.5 569.5 | 570.3 | 571.8 572.0 574.4 550.3 576.1 
n 
ee 0.8 1.5 1.2 5.7 50.0 56.3 64.0 44.7 85.2 84.0 91.4 60.7 97.8 


* Some transmission below 400 mu. 


Consult the manufacturer. 
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TRANSMISSION OF WRATTEN FILTERS (Continued) 










Percent transmittance 























































Wave 
length No. 21 | No. 22 
, | OO NSA RTT FN oun ER MU PRR SE coarser, |) severe mast ae ctasiadl moet ros > onder belt Godage al hae Beet 
j 0 SHOOUE AG svat CH PEARED cccateurcane tl) sieecbod 1) Gatos tednl le costeucrseceel ea ghee tai coe Veco ake 
: vl QOWMOWIE ctes8 coed ROR AE ooh WP shtticecn | ocdacs er. Wc alle eam) gehts leliees.Acit ema. ceaeee 
: Pcl 4S OI. Geter DRDO es ems W vecsses a heal “abdnciensvilhs eget globes ga al BEC s Males eee ae eee 
: 3 CONS ns. ae 29.0 OSS cacvoicre. |) stsuasatan tli colds PANN amananateasea hanes 2.0.8 BNE Ape a pean 
¢ .5 CDE OUR Ae hoe 65.0 LOMO R IT ait acaihy dear vishecadl watocrent: Mibec chee Es eee st D 1 vend Acsek 
; ail S| ie eee ea 80.6 60.0 LD sO 0s | west ca ed euch heb aicm | horkoeiats ie ae 
; 3 SO78 Wie 85.4 81.0 47.0 ABOU 'y ». croysitewell ect nes ois bowl gape os: 5 45.0) ss lewesacla=* 
f NC STS SAR eR ic4 87.3 87.0 69.6 37.3 12.6 DiOOulecart- >: 76.0 0.63 
: .0 SOROUR Aine 88.1 88.5 82.7 72.3 50.0 30 04 degrern dt 87.4 26.0 
9.60) 90.1 SORGAT es 2,5 88.7 89.0 85.8 82.9 75.0 63.2 10.0 89.5 67.2 
6.40} 90.2 nT! Il ene pea 89.0 89.5 87.2 86.4 82.6 78.9 45.3 90.2 84.0 
3.66} 90.3 OOF ss ee 89.5 89.8 87.9 87.8 85.5 84.0 71.4 90.5 88.1 
2.20) 90.4 9043 0) Rh oe 89.9 90.0 88.5 88.5 86.7 86.1 82.7 90.7 89.8 
1.58} 90.5 UR Sl area 90.2 90.1 89.0 89.0 87.6 87.2 86.6 90.8 90.2 
1.74; 90.6 OOPS ee She 90.4 90.2 89.4 89.3 88.2 88.1 88.4 90.9 90.4 
2.62} 90.6 SOVENE n &, 90.5 90.3 89.6 89.7 88.5 88.5 89.4 91.0 90.5 
3.55| 90.7 COSTES eee 90.5 90.4 89.8 89.9 89.0 88.9 90.0 91.1 90.7 
4.48} 90.7 90.8 0.25 90.6 90.5 90.0 90.2 89.3 89.2 90.3 OL. 90.8 
5.25} 90.8 90.8 1,20 90.6 90.6 90.2 90.3 89.5 89.5 90.4 91.1 91.0 
Luminous 
transmit. 34.5 66.2 57.7 0.0014; 45.6 35.8 25.0 17.8 14.0 hrs 6.3 26.6 12.9 
Dominant 
wave lgth. 579.3 | 582.7 |700.0 588.9 | 595.1 | 602.7 610.6 | 615.1 | 619.0 6 498.6 513.16 
Excitation 
purit 0 99.3 |100.0 99.9 99.9 | 100.0 100.0 | 100.0 | 100.0 ; 0 





Percent transmittance 


Wave 
length 


IWWOKi 


or 
or 




















Luminous 
transmit. 

Dominant 
wave lgth. 

Excitation 
purity. 








566. 





























- OC 8 CMUNIOR 





* Some transmission below 400 mz. Consult the manufacturer. 
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TRANSMISSION OF WRATTEN FILTERS (Continued) 


Percent transmittance 


Wave 
length . . Bs . “ . No. 54 | No. 55 


ane 
Ccorh| * 


HK wonNnoor 
oOrnweoO 








COoCcOoCcoorN ANN 


Luminous 
transmit. 

Dominant 
wave lgth. 

Excitation 
purity. 


on 
o on” 
Cones > 


546.1 530. 
97.0 68. 
































vq 
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Percent transmittance 


wave No. 66) No. 67 | No. 57A | No. 68 No. 59A | No. 60 | No. 61] No, 64| No. 65 
& * 








Luminous 
transmit. 

Dominant 
wave lgth. 

Excitation 
purit: 5 






































* Some transmission below 400 my. Consult the manufacturer. 
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TRANSMISSION OF WRATTEN FILTERS (Continued) 


Percent transmittance 


No. 78AA ; No. 78A | No. 78B 
* * * 
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* Some transmission below 400 mp. Consult the manufacturer, 
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TRANSMISSION OF WRATTEN FILTERS (Continued) 


Wave 
length 
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wave lgth. 

Excitation 
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* Some transmission below 400 mz. 
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Percent transmittance 





No. 86A | No. 86B | No. 86C 
* * * 
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Consult the manufacturer. 
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TRANSMISSION OF WRATTEN FILTERS (Continued) 


Percent transmittance 


Wave ~ 
1/C 1C-20G CC-40G |C I 5 -30 - 
length fe fs C i z zi 2 t CC: NG CC-40Y 


01 G1 D> 00 


> WOOT wood 3 Peon 
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* Some transmission below 400 mu. Consult the manufacturer, 
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TRANSMISSION OF WRATTEN FILTERS (Continued) 
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* Some transmission below 400 mu. Consult the manufacturer. 
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TRANSMISSIBILITY FOR RADIATIONS 


Ratio of the transmitted light to the incident light for a definite thickness 
of the substance, usually 1 cm. 


Gass. 


Glass in general is opaque to the ultra-violet and infra-red. Uviol glass 
is transparent to the longer radiations of the ultra-violet 
Coefficient of transparency of glass for visible and ultra-violet radiations. 


Normal incidence, thickness 1 cm. 


Wave length 
microns 0.309 0.330 0.347 0.357 0.361 0.375 0.384 0.388 | 0.396 


Crown, ordinary.. 
Crown, borosili- 
F : F Ao ; ate A 0.975 | 0.986 
Flint, ordinary, . Broire Stic Balt ‘ wie 2K noe 0.904 
Flint, heavy eG tlie . ats f Bote = 


Normal incidence, thickness 1 cm. 


Wave length, 
microns 0.400 0.415 0.419 0.425 0.434 0.456 0.500 0.580 | 0.677 


Crown, ordinary.. ee 4 ee 0.986 | 0.990 
Crown, borosili 

Flint, ordinary... wae 9: oe Lae ee Be i 

Flint, heavy roms et e .905 


QuaRTZ 





Quartz is very transparent to the ultra-violet and to the visible 
spectrum, but opaque for the infra-red beyond 7.0z. 


(Pfliger.) 


Wave length, microns... . 


Transmission for 1 mm 





FLUORITE 





Fluorite is very transparent to the ultra-violet, nearly to 
0.10. Coefficient of transparency at X=186 is found by 
Pfliiger to be 0.80. 

For the infra-red the values are given in a table below. 


Rock Satr AND SYLVINE AND FLUORITE 


TRANSPARENCY FOR THE INFRA-RED. 
Thickness 1 cm. 


Wave length, 


microns. Rock salt Sylvine KCl 
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COLORIMETRY 
Selected from Judd, Jour. Opt. Soc. Amer. 23, 359 (1933) 
Recommendations of the International Commission on I]lumination 


Standard Nluminants 
A. Gas-filled tungsten incandescent lamp of color temperature 2848° K_ 


B. Noon Sunlight. Lamp as above in combination with the Davie- 
Gibson filter for converting color temperature 2848° to 4800° K. 

The filter is to be composed of a layer one centimeter thick of each of two 
separate solutions Bi and B:, contained in a double cell of colorless optical 


glass. 

Solution Bi 

Wopper sullatenKeuSO eos) oa ds cy tees ce seesaee na ga nets 2.452 g 

Mannite (CsHs(OH)e)............. Bee. A ere oie 2.452 ¢ 

IP UTE CCE OLEL «6 critic CAs x sie MRTOMG 4 a5 546 yew aD bud 30.0 cc 
Mistiled water tommakOw.. sees sd Atle-cisl: «01s eee ho 016 8 sce caine 1000 co 
Solution Be 

Cobalt ammonium sulfate (CoSO«(NH.)2SO04-6H20)......... 21.71 ¢g 

Popper sulfate (Cus oma eae sas 6 cide © <tais oeic diese: sisreieveresousraie 16.11 g¢g 

Sulfurie acid (densisw Sao) sodas cee es sic sss ka wovelen sess 10.0 cc 
Distittedewater toangke! és. ae ociafit cic) oo staple ws abiew asses wancere 1000 cc 


C. Average Daylight. Lamp as in A in combination with Davis-Gibson 
filter for converting color temperature 2848° to 6500° K. 

The filter is composed of a layer one centimeter thick of each of two 
separate solutions C1 and C2, contained in a double cell made of colorless 
optical glass. 


Solution C1 

Gopper'sulfate (CuSOcoHsO) as. oc 2, se clo ce ee olen mete atelieiete fe 3.412 ¢ 

Rita attcl(OL eine ceo cere ele ee ee re 3.412 ¢ 

Pyridine Celle N porters erates SVP NS IO GS ene eS OE Syme aren sne 30.0 cc 
PUIACHICGawALCr AOLMAKG- eke wr cctie cele ccc a resis tee nate we ganeie 1000 cc 
Solution C2 

Cobalt ammonium sulfate (CoSO«(NH4)2SO4-6H20)......... 30.580 g 

Copper sulfate (CuSOr5HsO)). . vite Kl a is AS Pee eo ckands 22.520 g 

Sulturie acia) (density LSS jo... eet a oot: fe ead owes actene 10.0 ce 
busthiled wataricornme Keb 0.0 « fettehge ec © cers sls aialo tase es: daa 1000 cc 


See R. Davis and K. 8. Gibson Bur. Stds. Mise. Pub. No. 114, Jan. 1931 or 
Bur. Stds. Jour. Research 7, 796 (1931). 
Standard Coordinate System 


The tristimulus system of color specification is based on four chosen 
stimuli consisting of homogeneous radiant energy of wave lengths 


700.0 546.1 435.8 


d of standard illuminant B (see above). . : 
OC Ba.cectablish the system of specification coordinates are assigned as 


follows: 


Stimulus z v ‘ ee 

700.0 0.73467 0.26533 : 

546.1 a 0.27376 0.71741 0.00883 

435.8 mu 0.16658 0.00886 0.82456 
Standard illuminant B: 0.34842 0.35161 0.29997 


The Standard Observer 


The ‘standard observer’’ is determined below by the specification for the 
equal energy spectrum both in fractions, z, y, z of the total amount for each 
wave length interval of 5 mu and directly z, 7, z. The fractional values are 
known as the trilinear coordinates or trichromatic coefficients of the 
spectrum; the direct values as the distribution functions or coefficients. 

The sum of the trichromatic coefficients is unity, that isz+y+z=1. 
Therefore the value of z may be and often is omitted from a specification. 


Relative Visibility 
The value of g given in the table is the standard visibility function or 
relative visibility- 





Distribution coefficients 

























Wave for equal energy 
length length 
m. - m 
ib £ F Rel: z 2 
0. 0. 0. 0.0000 380 
(Ye 0. 0.0022 0.0001 0.0105 385 
0. 0. 0.0042 0.0001 0.0201 390 
0. O. 0.0076 0.0002 0.0362 395 
0. 0. 0.0143 0.0004 0.9679 400 
0. 0. 0.0232 0.0006 0.1102 405 
0. 0. 0.0435 0.0012 0.2074 410 
0. 0. 0.0776 0.0022 0.3713 415 
0. 0. 0 0.0040 
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The Standard Observer (Continued) 


Distribution coefficients 


Trichromatic coefficients for. equal energy 


x y z z 7] Vis.) z 
0.1703 0.0058 0.8239 | 0.2148 0.0073 1.0391 
0.1689 0.0069 0.8242 | 0.2839 0.0116 1.3856 
0.1669 0.0086 0.8245 | 0.3285 0.0168 1.6230 
0.1644 0.0109 0.8247 | 0.3483 0.0230 1.7471 
0.1611 0.0138 0.8251 | 0.3481 0.0298 1.7826 
0.1566 0.0177 0.8257 | 0.3362 0.0380 1.7721 
0.1510 0.0227 0.8263 | 0.3187 0.0480 1.7441 
0.1440 0.0297 0.8263 | 0.2908 0.0600 1.6692 
0.1355 0.0399 0.8246 | 0.2511 0.0739 1.56281 
0.1241 0.0578 0.8181 | 0.1954 0.0910 1.2876 
0.1096 0.0868 0.8036 | 0.1421 0.1126 1.0419 
0.0913 0.1327 0.7760 | 0.0956 0.1390 0.8130 
0.0687 0.2007 0.7306 | 0.0580 0.1693 0.6162 
0.0454 0.2950 0.6596 | 0.0220 0.2080 0.4652 
0.0235 0.4127 0.5638 | 0.0147 0.2586 0.3533 
0.0082 0.5384 0.4534 | 0.0049 0.3230 0.2720 
0.0039 0.6548 0.3413 | 0.0024 0.4073 0.2123 
0.0139 0.7502 0.2359 | 0.0093 0.5030 0.1582 
0.0389 0.8120 0.1491 | 0.0291 0.6082 0.1117 
0.0743 0.8338 0.0919 | 0.0633 0.7100 0.0782 
0.1142 0.8262 0.0596 | 0.1096 0.7932 0.0573 
0.1547 0.8059 0.0394 | 0.1655 0.8620 0.0422 
0.1929 0.7816 0.0255 | 0.2257 0.9149 0.0298 
0.2296 0.7543 0.0161 | 0.2904 0.9540 0.0203 
0.2658 0.7243 0.0099 | 0.3597 0.9803 0.0134 
0.3016 0.6923 0.0061 | 0.4334 0.9950 0.0087 
0.3373 0.6589 0.0038 | 0.5121 1.0002 0.0057 
0.3731 0.6245 0.0024 | 0.5945 0.9950 0.0039 
0.4087 0.5896 0.0017 | 0.6784 0.9786 0.0027 
0.4441 0.5547 0.0012 | 0.7621 0.9520 0.0021 
0.4788 0.5202 0.0010 | 0.8425 0.9154 0.0018 
0.5125 0.4866 0.0009 | 0.9163 0.8700 0.0017 
0.5448 0.4544 0.0008 | 0.9786 0.8163 0.0014 
0.5752 0.4242 0.0006 | 1.0263 0.7570 0.0011 
0.6029 0.3965 0.0006 | 1.0567 0.6949 0.0010 
0.6270 0.3725 0.0005 | 1.0622 0.6310 0.0008 
0.6482 0.3514 0.0004 | 1.0456 0.5668 0.0006 
0.6658 0.3340 0.0002 | 1.0026 0.5030 0.0003 
0.6801 0.3197 0.0002 | 0.9384 0.4412 0.0002 
0.6915 0.3083 0.0002 | 0.8544 0.3810 0.0002 
0.7006 0.2993 0.0001 | 0.7514 0.3210 0.0001 
0.7079 0.2920 0.0001 | 0.6424 0.2650 0.0000 
0.7140 0.2859 0.0001 | 0.5419 0.2170 0.0000 
0.7190 0.2809 0.0001 | 0.4479 0.1750 0.0000 
0.7230 0.2770 0.0000 | 0.3608 0.1382 0.0000 
0.7260 0.2740 0.0000 | 0.2835 0.1070 0.0000 
0.7283 0.2717 0.0000 | 0.2187 0.0816 0.0000 
0.7300 0.2700 0.0000 | 0.1649 0.0610 0.0000 
0.7311 0.2689 0.0000 | 0.1212 0.0446 0.0000 
0.7320 0.2680 0.0000 | 0.0874 0.0320 0.0000 
0.7327 0.2673 0.0000 | 0.0636 0.0232 0.0000 
0.7334 0.2666 0 0000 | 0.0468 0.0170 0.0000 
0.7340 0.2660 0.0000 | 0.0329 0.0119 0.0000 
0.7344 0.2656 0.0000 | 0.0227 0.0082 0.0000 
0.7346 0.2654 0.0000 | 0.0158 0.0057 0.0000 
0.7347 0.2653 0.0000 | 0.0114 0.0041 0.0000 
0.7347 0.2653 0.0000 | 0.0081 0.0029 0.0000 
0.7347 0.2653 0.0000 | 0.0058 0.0021 0.0000 
0.7347 0.2653 0.0000 | 0.0041 0.0015 0.0000 
0.7347 0.2653 0.0000 | 0.0029 0.0010 0.0000 
0.7347 0.2653 0.0000 | 0.0020 0.0007 0.0000 
0.7347 0.2653 0.0000 | 0.0014 0.0005 0.0000 
0.7347 0.2653 0.0000 | 0.0010 0.0004 0.0000 
0.7347 0.2653 0.0000 | 0.0007 0.0003 0.0000 
0.7347 0.2653 0.0000 | 0.0005 0.0002 0.0000 
0.7347 0.2653 0.0000 | 0.0003 0.0001 0.0000 
0.7347 0.2653 0.0000 | 0.0002 0.0001 0.0000 
0.7347 0.2653 0.0000 | 0.0002 0.0001 0.0000 
0.7347 0.2653 0.0000 | 0.0001 0.0000 0.0000 
0.7347 0.2653 0.0000 | 0.0001 0.0000 0.0000 
0.7347 0.2653 0.0000 | 0.0000 0.0000 0.0000 
0.7347 0.2653 0.0000 | 0.0000 0.0000 0.0000 





Totals |21.3713 21.3714 21.3715 





SPECIFIC ROTATION SPECIFIC ROTATION (Continued) 


Specific rotation or rotatory power is given in degrees per decimeter for SOLUTIONS (Continued) 
liquids and solutions and in degrees per millimeter for solids; + signifies 
right handed rotation, — left. Specific rotation varies with the wave length 















































































of light used, with temperature and, in the case of solutions, with the con- Sperific Correction 
centration. When sodium light is used, indicated by D in the wave length Temp Wave a pita for concen- 
column, a value of \ = 0.5893 may be assumed. : Substance Solvent] 0G", length deg./dm tration or 
Optical rotatory power for a large number of organic compounds will be B temperature 
found in the International Critical Tables, Vol. VII; for sugars, Vol. II. 
Souips Fe 
PSE Ag yc t 20 D + 138.48 .01837d 
Maltose..... water fold eia5 
Wiave j Ware ; 25 5461} + 153.75 
Rotation Rotation Wl wiannose.. 444... 402 ater 20 D + 14.1 ¢ = 10.2 
Substance length ace. natn Substance length Abe ios Ep pase pee raga isha Soiled en miye Conte Tate 
oi . benzene 20 D — 164 ford = 8-100 
Potassium tartrate...| water 20 D + PLEO $e 
> C’ OLIG Stoe 
Cinnabar (HgS)...| D +32.5 Quartz (contin- we D = PIA 
Lead hyposultate. :| D 5.5 aed): 08% ae. B 0.3600] +63. 628 welpine euletes aca; AU eal aie! Pe ieee ate 
otassium hypo- : OD ge Nica RROS os og amen aie D 693 = 4.05 
sulphate........ D 8.4 0.3466] 69.454 ie a i al I De acne 
Quartz............|0.7604] 12.668 0.3441] 70.587 d = 75-96.5 
0.6867; 15.746 0.3300 74 srt alockl: {20 |26867) 442 oe 2 4.08 
0 8ehs] 31 aus @ tout] 86.459 Uc aes ie ae 
i 5 1 324 459 . . 
0.5889| 21.727 0: 3180) 84/9720 | SOcsum potas nm far. 20| p | + 29.75 — .0078¢ 
0.5269] 27.543 0.2747| 121.052 sere <pornelly ae ae 
0.4861] 32.773 0.2571)" 14 268 0) Pueroger (eane <engan) water PO.) vara] Tile copga Tags eka 
; : . 0 uc ) = 
0.4307| 42.604 0.2313] 190.426 CuHe2Ou 0-50 
0.4101] 47.481 0.2265] 201.824 geste eegih 11210008 
0.3968| 51.193 0.2194] 220.731 ( —20)] fort = 145 
0.3933] 52.155 0.2143] 235.972 30°C 
0.3820} 55.625 || Sodium bromate | D 2.8 
0.3726) 58.894 || Sodium chlorate | D 3.13 
Sucrose dissolved in water, 20°C. 
Liquip yb | Spec. rot. yu Spec. rot.|| fA | Spec. rot. 
670.8 (Li) + 50.51 510.6 (Cu)| +90.46)| 435.3 (Fe)] +128.5 
Wave : b 643.8 (Cd) 55.04 508.6 (Cd) 91.16]|| 433.7 (Fe) 129.8 
Liquid length |) Peo noreteton)- 636-2 (Zn) 56.51 || 481.1 (Zn)| 103.07|| 431.5 (Fe)| 130.7 
fi eg./dm 589.3 (Na)| 66.45 || 480.0 (Cd)| 103.62|| 428.2 (Fe)} 133.6 
578.2 (Cu) 69.10 472.2 (Zn) 107 .38]| 427.2 (Fe) 134.2 
578.0 (Hg) 69.22 468.0 or eee pines tee) eo 
as 570.0 (Cu) 71.24 || 467.8 (Cd) ’ "1 (Fe 0 
Ca ee ea Selo | bac 0 liege 546.1 (He) | 78.16 || 438.4 (Fe)| 126.5 || 414.4 (Fe)] 144.2 
Cae Oil eee Sk te BRS 15 D 30 to 40 521.8 (Cu) 86.21 437.6 (Fe) 127.2 388.9 (Fe) 166.7 
Citron oil S495. Woke. eek BS D 515.3 (Cu) 88.68 || 435.8 (Hg)} 128.49) 383.3 oe ¥en-< 
Ethyt malate (G2Hs)2C.HsOs. | 11 mo P16,3 tome 124 S62 ORE ae 
Mentholle-etien or oon eke cas 35.2 D — 49 
Nicotine CyoHiaiNaies sees s vee eats aed x Was rT ane Substance. | Solvent | °C] «| Spec. rot. Correct. 
20 0.5351 | —207.5 Tartaric acid (ord.)...| water 20 D +15.06 — .131c 
T CoH 20 0.4861 | —253.5 co — He 
ntinek@noHs Ate 4 aaa : 20 D e537 ey 
Joe pete 20 | 0.6563 | — 29.5 20 |.8351)  9.65¢ ford = 41 
30 Cicer es leohot | 20 |“D”| 37 — ‘ooased 
20 0.4861 | — 54.5 Lurpentine: «.csc.-100.: alcoho 2 —37 -. 2d — 
.00013d< for d = 0-90 
benzene | 20 D —37 — .0265d ford = 
0-91 
SOLUTIONS Kylows. ul ives ¥obe.| waters l g0'} Dp |. 4:19.43) aeleete y 
poet for A races the specific rotation for concentration fre even 
in the last column. c indicates concentration in grams per 100 milliliters o 
solution; d indicates the concentration in grams per 100 grams of solution. OPTICAL ROTATION OF ACIDS AND BASES 





x ; Optical rotation of acids and bases commonly used in the resolution 
Wave Specific Correction | of racemic substances. Compiled by F. E. Ray. 































rotation for concen- 
Substance Solvent c | length deg./dm tration or Name Formula Solvent |Conc. %] a 
ty temperature $ D 
Bromocamphor-sulfonie 
a ait os Oe oar ane: oars ee foot T2nek 
ampho: onic acid...| CioHisO«S 2 sins 23.9 
INSTT oss Sananne: water D — 25to —38 Chlorocamphor-sulfonic in, 
Arabinose............ water 20 D | = 105.0 Sod fk a. eee ie CioHisCl0s8| H20 49.6 
Camphorea carcass alcohol 20 Dench Ose = Pe: LO Codeinesulfonie acid, nae CisHaNOes H20 3 °° 190.1 
a ydroxybutyric acid....| Cs 3 H. 3.3 | 24.8 
ensens “| ea a Maal se Bar eXOOdihae i ss | Tous wold. on. CsHeOs 120 10.5 3.8 
ether RC D + 57 tals cies see -| CsH6Os H2O aoe 2.4 
Pe Oe eB Te IR COO™ ar] (MET, 20°] D | + 52.5 + .025d for Meter ke 11) Guned C3H.OH leet Wee 
CoHi2 5461| + 62.03 + 04967 1°| Phenylouccinic acid... +: CHO. | CHsOH 1.5 | 148 
: ; Fon ee 6-32 Vartario-acids«sweoweer CiHeOc C:HsOH and] .... 3 to 25* 
Galactose............ water | Tea! ft 0ted = Brucine...... arentees Kniss CuHecNa0« | CHVOH 5 
pp ligfon 8 & saeo send Cinchonidine..- 220... CwH»N:0 | CsHsOH 1. 0 
Gtucoue (Ane. oe Pater 20 D nied IDCHONINE 660.506.0200 1922 No 3 O. .6 
Invert sugar CeHi20c | water 20 D — 19.7 — .036c for Sooee aris Ss Roe Eee ee ee Chae a da be < 
Meee | Conners cscs Re OP are ata ; : 
ai Oak aOAak, | Codeine... <0: Rovainese CisHuNOs | CoHsOH 5 8 
20) + .00165 Hydrastinews or. wiccitin as CuHauNOs | 50%C2H:OH 0. 
(¢ 2 90)" for ts Menthol......... Rite Ses CroH 200 C:HsOH 9). 6 
3-30°C | Menthylamine.......... CioHaN C2Hs0H asty 9 
25 54611 — 21.5 Narcotine.nis.m. «ciciiste CxHxsNOr | CHCls 2. .0 
Lactoselonancct ane water 20 | D [+ 52:4 + 072 0° — Pore Uap te OHNO: | CH 0: 4 
t orc = 5 Were eer ee esencsce J2 S 2 , . 
_~ || Rhebameyc. st. - sei CiwHaNO;s | CHCl 5 5 
BAG th G1 -Ber Seo 0) = 5] Girrchninaete 5 a8 Be CuH»»N2O2_| CoHsOH 0. 
Levulose fruit sugar...| water 25 D }— 88.5 — .145d for * Varies greatly with temperature, solvent, and conc. 


d = 2.6-18.6 
25 . 5461] — 105.30 
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MAGNETIC ROTATORY POWER 


The rotation of the plane of polarization of light by trans- 
parent substances subjected to a magnetic field may be applied 
to problems of molecular structure. This rotatory effect is 
known as the Faraday effect. Investigations of this effect by 
E. Verdet showed the angle of rotation (a) to depend on the 
nature of the substance and to be proportional to the length (1) 
of the column of the substance which the light traverses and 
to the strength (H) of the magnetic field. Thus 


r= AlH 


where A is the Verdet constant for the experimental material. 
Other symbols in the table have the following significance: 


\ = Wavelength in p 
t = Degrees centigrade 
Py = Molecular magnetic rotation of the substance under 
consideration compared to that of water determined 
in the same apparatus in the same magnetic field. 


Thus 
Py = M’a'p’/M’a'p 


where M is the molecular weight, a the angle of 
rotation and p the density of the given substance, 


; oh 
and M’, a’, and p’ are the same quantities of 
water. 


ie = Molecular rotatory value of the substance at the 
given temperature and at the wavelength . 
Values are in (radians) (gauss~!)(em7}). 

At = Verdet constant at the temperature t and at the 
eet one . Values are in (minutes)(gauss~!) 
em), 

Values in this table are reproduced by permission from 

Volume 3, Tables de Constantes et Donnees Nuimeriques, 

‘“Pouvoir Kotatorie Magnetique, Effet Magneto-Optique 

de Kerr.’’ 

A much greater listing of values for both organic and 

inorganic compounds is in the above publication. 





Formula Name 











CH, Methane 

CCh Tetrachloromethane 

CHCl; Trichloromethane 

CHBr; Tribromomethane 

CH:202 Formic acid 

CH:Cl: Dichloromethane 

CH2Br2 Dibromomethane 

CHole Diiodomethane 

CH:Cl Monochloromethane 

CH:Br Monobromomethane 

CHial Monoiodomethane 

CH,O Methylalcohol 

CHsN Methylamine 

CF:Cls Difluorodichloromethane (Freon) 
CH;:0°N Mononitromethane 

CH,ON2 Urea (carbamide) 40% aqueous solution 
C2He Acetylene (ethyne) 

C2Ha Ethylene (ethene) 

C:He Ethane 

CoNe Cyanogen 

C2H204 Oxalic acid (aqueous sol. 8.3 %) 
C2H204:2H20 | Oxalic acid (alcohol sol. 16.5 %) 
CoHsBr Vinylbromide 

CoH:N Acetonitrile (ethanonitrile) 

C:H.O Ethyleneoxide (1,2-epoxyethane) 
C2H,O Acetaldehyde (ethanal) 

C2H:sO2 Acetic acid 

C2H,O2 Formic acid methylester (methylformate) 
C2HiCl2 Ethylidenechloride (1,1-dichloroethane) 
C2HiCle Ethylenechloride (1,2-dichloroethane) 
CoH.Brz Ethylenebromide (1,2-dibromoethane) 
CoHsCl Monochloroethane 

C2HsBr Monobromoethane 

C2HsI Monoiodoethane 

C2HsO Ethylalcohol (ethanol) 

C2H6O2 Glycol (1,2-ethanediol) 

C2HeS Ethylmercaptan 

C2H:iN Ethylamine (aminoethane) 

C2H202Cl2 Dichloroacetic acid (dichloroethanoic acid) 
C2H302Cl Chloroacetic acid (chloroethanoic acid) 
C2H302Cl; Chloralhydrate (2-2-2-trichloro-1,1-ethanediol) 
C2HsO2N Mononitroethane 

C3H;3 Propane 

C3H.O Acrolein (propenal) 

C3H:03 Pyruviec acid (2-oxopropanoic acid) 
C3H:O, Malonic acid (propandioic acid) 2n-aqueous sol. 
C3H:O Allyl alcohol 

C3:HeO Propyl alcohol (1-propanol) 

C3HsO Acetone (2-propanone) 

C3:HsO2 Propionic acid (propanoic acid) 

C3H6O2 Formic acid ethylester (ethylmethanoate) 
C3HsO2 Acetic acid methylester (methylacetate) 
C;3H:Cl Propylchloride (1-chloropropane) 
C3H;Cl Isopropylchloride (2-chloropropane) 
C;3H:Br Propylbromide (1-bromopropane) 
C3H:7Br Isopropylbromide (2-bromopropane) 
C3Hil Propyliodide (1-iodopropane) 

C;H71 Isopropyliodide (2-iodopropane) 

CsHsO n-Propyl alcohol (1-propanol) 

C3H:0 Isopropyl] alcohol (2-propanol) 

C3HsO3 Glycerine (1,2,3-propanetriol) 

C3HaN n-Propylamine 


C3HsOsNz Nitroglycerine 


* Verdet constant factor = 108, 
E-249 

















5 At 105A.+ 
‘ “ Pu (Alyy Verdet 
578 OAL sie DISA Nesta. 5 ¥*17.4 
589 20ne 6.58 45.3 1.60 
589 20.0 5.535 37.98 1.60 
589 17.9 | 11.63 80.00 3.13 
589 20.8 Lu6v1 11.50 1.046 
589 6 ie:) 4.31 29.7 1.60 
589 15.9 8.11 55.8 2.74 
589 15.0 | 10.83 129.5 1251 
589 23.0 2.99 20.5 137 
589 1.5 4.64 31.9 2.04 
589 19.5 9.01 63.2 3.35 
589 18.7 1.640 11.28 0.958 
57S. |ercreereoe meas ree) eee ¥*22.7 
eM noe bls tiectbe| ot Act a Poe 3207 
589 9.9 1.86 12.8 0.826 
578 20.0 2.38 225% |). a a 
STS! || RIE See SL *33.0 
SUBIR Wee kd Mee ee el. Sell PA kets ¥*34.5 
BUS Nie barrel) KITS Fee en ¥*23.5 
578 20 2.88 4 ee 
578 24 2.82 2082: | i hasheats 
589 7.8 6.22 42.8 2.10 
589 2500) 2:32 16.0 *21.0 
589 8.0 1.935 13%3 0.92 
589 16.3 2.38 16.4 1.00 
589 210 2.525 37 1.044 
589 16.5 2.49 Lived 0.96 
589 14.4 bres 36.7 1551 
589 14.4 5.49 3rd 1265 
589 15.2 9.70 66.7 2.66 
589 5.0 4.04 27.8 1.36 
589 19.7 5.85 40.2 1.82 
589 13-1 10207 69.3 2.95 
589 16.8 2.780 19.13 1.131 
589 15.1 2.94 20.2 1.25 
578 16.0 5.52 39.5 1.85 
589 5.8 3.61 24.8 ¥*34.5 
589 13.5 5.30 3.65 1.52 
589 64.5 3.89 26.7 1.33 
589 54.6 7.10 48.8 1.65 
589 10.2 2.84 19.5 0.946 
DT BU RARE OA EO UR AES AE *34.0 
578 20.0 4.74 34.0 ee 
589 14.5 3.56 24.2 1.21 
589 23.0 SRA TIN WAS oo. Se 
589 18.3 4.68 32.2 1.60 
589 13.6 3233 22.9 1.09 
589 20.0 3.472 23.89 1.1136 
589 20.3 3.462 23.82 1.10 
589 18.8 3.56 24.5 1.05 
589 20.0 3.42 23:5 1.03 
589 16.1 5.04 34.7 1.34 
589 17.2 5.16 35.5 1.34 
589 19.2 6.88 47.8 1.79 
589 17.1 7.00 48.2 ETE 
589 18.1 11.08 76.2 2.69 
589 26.3 | 11.18 76.9 2.63 
589 L536) 3570 25.9 1.20 
589 20.0 3.90 26.8 Vas: 
589 16.0 4.11 28.3 1.33 
589 9.6 4.56 31.4 1.33 
589 13.5 5.405 Sylar 0.900 

















MAGNETIC ROTATORY POWER (Continued) 


r,t 
t [ee [otal] 





C;H70.2N 1-Nitropropane 9 3 We 
Galle 1,3-Butadiene (erythrene) 0 6 2.16 
CiHs 1-Butene (a-butylene) .0 0 1.39 
C:Hs gis-2-Butene (8-butylene) -0 3 1.38 
C4Hs trans-2-Butene 5.0 9 1.29 
CsHio Butane 5.0 6 1.09 
CB Isobutane (2-methylpropane) 5.0 5 1. 1 
CsH20a Maleic anhydride (cis-butenedioic anhydride) .0 i hae Weraee oe 
C.HsO Furan (furfuran) m0) Ch 1.78 
CsHiOg Maleic arid (e¢is-butenedioic acid) 2n aqueous solution £0 Ey el | EA Seta ep 
CsHaS Thiophene (thiofuran) .0 ot 2.83 
C4H6O;3 Acetic anhydride (ethanoic anhydride) .0 ao 1.115 
CsH601 Succinie acid (butanedioic acid) 5.9 % aqueous sol. .0 JD) WAN ye rs sete 
CiHsO6 Tartaric acid (47.8 % aqueous sol.) .0 Rae Lal (ete or 
CyHs02 n-Butyric acid (butanoic acid) 8 8 1.15 
CsHsO2 Ethylacetate (ethyl ethanoate) .0 8 1.08 
CiHsO2 Propionic acid methylester (methylpropanoate) 0 | 1.07 
C4H:803 Lactic acid methylester (methyl 2-hydroxypropanoate) Pe I mR oo 
C4Hi00 Ethy] ether (ethoxyethane) .0 9 1.09 
C4«Hi00 n-Butyl alcohol (1-butanol) BO .6 ABR} 
C4Hi00 Isobutyl alcohol (2-methyl-1-propanol) oy | .0 120 
CsHi00 sec-Butyl alcohol (methylethylcarbinol) 0 8 1227, 
CsHe Cyclopentadiene .0 8 2.02 
CsHs 1,3-Pentadiene * .0 Jo 2.08 
CsHs Isoprene (2-methyl-1,3-butadiene) 0 5 2.08 
CsHes Cyclopentene .0 ah 1752 
CsHio 1-Pentene .0 4 1739 
CsHio Isopentane (2-m-ethyl-1-butane) .0 .8 1.39 
CsHio Cyclopentane .0 .6 1.23 
CsHie Pentane .0 -5 1.15 
CsHie Isopentane (2-methylbutane) .0 .6 1.17 
CiHsO2 Furfural (2-furancarbonal) -0 .2 2.06 
CsHsN Pyridine 9 3 2.58 
CsHsOq Glutaric acid (pentanedioic acid) 2 N aqueous sol. .0 rhb lve cbs 
CsH1002 Propionic acid ethylester M .0 6 1.33 
CsH1002 Acetic acid propylester Bi De TAS 
CsHisN2 Cadaverine (1,5-pentanediamine) 27 6 teas 
CeHe Benzene 50 ao 3.00 
CsHi2 Cyclohexane .0 .0 1.24 
CcHis Hexane 5.0 bs 1.20 
CeHiCle 1,4-Dichlorobenzene (p-dichlorobenzene) 5 8i2 2.69 
CcoHsF Fluorobenzene (phenylfluoride) .0 5 2.51 
CeHsCl Chlorobenzene (phenylchloride) 5.0 rit 2.92 
CeHsBr Bromobenzene (phenylbromide) .0 8 3.26 
CeHsI Iodobenzene (phenyliodide) 0 .4 4.06 
CceHsO Phenol (hydroxybenzene) .0 5 Sror 
CcHiN Aniline (aminobenzene) .0 6 4.18 
CeHiCl Chlorocyclohexane (cyclohexylchloride) 0 6 1.46 
CeHi203 Paraldehyde (paraacetaldehyde) ve 5.8 1.19 
CeHi206 Glucose 11H2O (dextrose) (1 M aqueous sol.) 5.0 bo ol? dak aed 
CeHi206 Galactose 10H2O (1 M aqueous sol.) 5.0 4 2 SNA... pean 
CeHi206 Fructose 10H20 (levulose) (1 M aqueous sol.) .0 ens remnees  ee 
CeH10 2-Hexanol (butylmethylcarbinol) .0 4 131 
CeHisO 3-Hexanol (ethylpropylearbinol) 0 | 1.30 
CeHis0 2-Methyl-3-Pentanol (ethylisopropylearbinol) 0 5 1,32 
CeHsOiNez 1,3-Dinitrobenzene (m-Dinitrobenzene) ba fA 2.17 
CceHsO2N Nitrobenzene .0 4 27, 
CiHs Toluene (methylbenzene) 0 a3 2.71 
CiHi 1-Heptene (a-heptylene) 0 3 1.43 
C7Hie Heptane 5.0 ef 1.23 
CriHsN Benzonitrile (benzenecarbonitrile) 5.7 is 2.74 
C7H¢eO2 Benzoic acid (20 % alcohol sol.) 0 47 ft eee 
C7H;:Cl o-Chlorotoluene (2-chloro-1-methylbenzene) 5.4 3 2.95 
C7H:Cl p-Chlorotoluene (4-chloro-1-methylbenzene) 3 2 2.65 
C7H7Br o-Bromotoluene (2-bromo-l-methylbenzene) a: | 3.08 
C7;H:Br p-Bromotoluene (4-bromo-l-methylbenzene) 0 £6 2.88 
C7HsO o-Cresol (o-methylphenol) 0 Ef 3.07 
C7Hs0 m-Cresol (m-methylphenol) 9 6 2.39 
C7Hs0 p-Cresol (p-methylphenol) 0 3 2.91 
C7HoN o-Toluidine (o-methylaniline) es 2 3.79 
C7:H»N m-Toluidine (m-methylaniline) 0 oF 3.56 
C7;HoN p-Toluidine (p-methylaniline) .0 5 3.37 
C7HiiO Enanthaldehyde (heptanal) s ce | 1.26 
C7HisO 1-Heptanol (n-heptylalcohol) 2.6 0 1.33 
C7Hic0 2-Heptanol (amylmethylcarbinol) 0 6 1.32 
C7Hi160 3-Heptanol (butylethylcarbinol) 0 ei 1.37 
C7H102N o-Nitrotoluene 0 3 2.16 
C7H702N p-Nitrotoluene rs 2 1.97 
CsH10 Ethylbenzene (phenylethane) 0 3 2.80 
CsHi0 o-Xylene (1,2-dimethylbenzene) 0 9 2 62 
CsaHio m-Xylene (1,3-dimethy] benzene) 0 2 2.47 
CsHio p-Xylene (1,4-dimethylbenzene) 0 ei 2.46 
CsHic 1-Octene (a-octylene) 0 5 Thee 
CsHie 2-Octene (6-octylene) 0 4.9 1.43 
CsHis Octane 0 5 1.26 
CsHisO 1-Octanol (n-octylaleohol) 0 ait 1.33 
CsHis0 2-Octanol (methylhexylcarbinol) 0 8 1 34 
CsHisO 8-Octanol (ethylamylearbinol) 0 “9 1.33 
CoH. o-Ethyltoluene (1-ethyl-2-ethylbenzene) 0 “9 2.32 
CoHi2 m-Ethyltoluene (1-ethyl-3-ethylbenzene) 0 6 2.91 
CoHi2 Ge Pens Theain eae (1-ethyl-4-ethylbenzene) «@ “9 2.37 
CoHiz Jesitylene (1-3-5-trimethylbenzene) 0 ‘9 2.98 
CoH Nonane 0 7 1.28 
CioHs Naphthalene 18 ‘8 4.47 
CioH20 1-Decene (n-decylene) <i) al 1.45 
CioH22 Decane 0 6 1.30 





MAGNETIC ROTATORY POWER (Continued) 














| r,t 
Formula me 5 At} 105A" 
fo) 1 Na r t Pur 105{A] y, eles 
CioH7Cl 1-Chloronaphthalene (a-chloronaphthalene) 578 18.0} 28.15 201.5 4.91 
CioH7Br 1-Bromonaphthalene (a-bromonaphthalene) 578 20.0 | 31.05 222.0 5.19 
CinHsO 8-Naphthol (2-hydroxynaphthalene) 678 | 136.0°) 27.1 194.0 4.80 
CioH oN 1-Naphthylamine (a-naphthylamine) 589 82.6 | 37.23 256.1 6.84 
CioHi1202 Isoeugenol (4-propenylguaiacol) 589 19.3 | 21.44 147.5 3.55 
CioHi202 Eugenol (4-allylguaiacol) 589 15,4 | 18.72 128.8 2.88 
CioHi202 Benzoic acid propylester (n-propylbenzoate) 589 15.4 | 14.87 102.3 2.20 
CioHi202 o-Toluic acid ethylester 589 15.2 | 15.06 103.6 2.25 
CioH1202 p-Toluic acid ethylester 589 15.0 | 14.74 101.4 2.18 
CioH i202 a-Toluic acid ethylester (ethylphenylacetate) 589 14.0 | 14.99 103.1 2.25 
CoH i203 Methylsalieylie acid ethylester 589 18.6 | 17.14 117.9 2.50 
Ci HisN N,N-Diethylaniline (N-phenyldiethylamine) 589 15.30 |)20. 16 Wifes a 3.74 
CiHicO Camphor 589 14.0 9.26 COWiO ke eideres 
CioHisO a-Terpineol 589 16.0 | 10.84 74.6 1.56 
CioHisO Citronellal 589 14.5 | 11.48 79.0 1.61 
CroHisOg Dipropylsuccinate 589 11.4 |. 10.36 71138 1/22 
CioH 1806 Tartaric acid dipropylester (propyltartrate) 589 15.4 | 10.83 74.5 1,24 
CioH200 Menthol 589 a5iccoin lOO. 72.3 1.40 
CiuHos Undecane 589 20-54-21 .65 80.1 ToL 
Ci2He.s Dodecane 589 Qe Snip Lee ek 87.4 132 
CrwH»2Ou Saccharose 19H:20O (1 M aqueous sol.) 589 15.0 | 12.59 86/69 |) 5.0. 
CrwH2On Maltose 20H2O (1 M aqueous sol.) 589 15.0 | 12.69 Biome |) caters 
Ci2oH201n Lactose 41H2O (1 M aqueous sol.) 589 1840 12.71 S7RSMe Poin. 
CisHi0 Phenanthrene 578 | 100.0 |°39.7 284.0 5.84 
CisHas Hexadecane 589 15.0 | 16.8 115.6 1.35 
CisHis 1,2-Diphenylbenzene 589 15.0.) 40.2 276.3 4.70 
CisHia 1,3-Diphenylbenzene (m-phenyldiphenyl) 589 15.0 | 41.0 282745 || erthnal sce 
CisHes 1,6-Diphenylhexane 589 ZOw Oia ie ca acte ot ly. emitter. QTD 

















TRANSPARENCY TO OPTICAL DENSITY 
CONVERSION TABLE 


Transparency of a layer of material is defined as the ratio 
of the intensity of tl.e transmitted light to that of the incident 
light. Opacity-is the reciprocal of the transparency. Optical 
density is the common logarithm of the opacity. 


Thus, 


Transparency = iL 
1 





O ity = = 
pacity Transparency Ik 


Optical density = logio (Z) 


where J; = Intensity of incident light 
I; = Intensity of transmitted light. 


Density 





TRANSPARENCY TO OPTICAL DENSITY 
CONVERSION TABLE (Continued) 


es meme a ae 








a .6198 
mae Be 540 .2676 
242 .6162 -541 .2668 
243 .6144 542 2660 
244 -6126 -543 .2652 
544 .2644 
2 -6108 
es .6091 545 2636 
247 .6073 -546 -2628 
248 -6056 547 2620 
+249 -6038 -548 .2612 
.549 .2604 
-250 -602 
251 eae -550 -2596 
252 5986 551 -2589 
253 .5969 552 -2581 
254 .5952 553 -2573 
554 -2565 
255 -5935 
256 5918 555 s205e 
257 -5901 556 «2549 
258 -5884 557 2541 
259 -5867 558 .2534 
559 -2526 
-260 -588 
261 et 560 -2518 
262 .5817 561 .2510 
263 .5800 bee rahe 
264 a5) .2495 
784 564 .2487 
265 .576 
266 uet 565 -2479 
267 rOuoD) 566 .2472 
268 -5719 567 -2464 
269 .5702 568 .2457 
569 +2449 
-270 .5686 
271 .5670 -570 .2441 
272 5654 571 -2434 
273 -5638 572 -2426 
274 -5622 573 .2418 
574 .2411 
275 .5607 
276 5591 575 .2403 
207 5575 576 .2396 
278 .5560 577 -2388 
279 5544 578 -2381 
579 .2373 
-280 .5528 
281 5513 -580 .2366 
282 .5498 581 -2358 
283 -5482 582 weoDt 
284 -5467 583 .2343 
584 -2336 
285 5452 
286 -5436 585 .2328 
287 5421 586 -2321 
288 -5406 587 .2314 
-289 5391 588 -2306 
589 -2299 
-290 .5376 
291 -5361 590 .2291 
292 .5346 591 2284 
293 .5331 592 B2T7 
294 bole 593 .2269 
594 .2262 
295 .5302 
296 .5287 595 2255 
297 0272 596 .2248 
298 5258 597 2240 
299 5243 598 2233 
599 .2226 
-300 .5229 
301 -5215 -600 .2219 
302 -5200 601 -2211 
303 -5186 602 -2204 
304 5171 603 .2197 
604 -2190 
305 .5157 
306 .5143 605 .2182 
307 -5128 606 -2175 
308 5114 607 .2168 
309 .5100 608 -2161 
609 .2154 
-310 .5086 
311 .6072 -610 .2147 
312 .5058 611 .2140 
313 .5045 612 2132 
314 .5031 613 .2125 
614 .2118 





TRANSPARENCY TO OPTICAL DENSITY 
CONVERSION TABLE (Continued) 


-0680 


0675 
-0670 
-0665 
-0660 


-0655 
-0650 
-0645 
-0640 
-0635 


-0630 
-0625 
-0620 
-0615 
-0610 


-0605 
-0600 
-0595 
-0590 
-0585 


-0580 
.0575 
-0570 
-0565 
.0560 


-0555 
-0550 
-0545 
-0540 
-0535 


-0530 
-0526 
-0521 
-0516 
-0511 


-0506 
-0501 
-0496 
-0491 


-0487 


-0482 
-0477 


+0472 


E-253 


-0467 
-0462 


-0458 
-0453 
-0448 
-0443 
-0438 


-0434 
.0429 
-0424 
-0419 
.0414 


-0410 
-0405 
-0400 
-0395 
0391 


-0386 
-0381 
.0376 
-0371 
-0367 


-0362 
-0357 
-0353 
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DENSITY OF VARIOUS SOLIDS 


The approximate density of various solids at ordinary atmospheric 
temperature. 

In the case of substances with voids such as paper or leather the bulk 
density is indicated rather than the density of the solid portion. 


(Selected principally from the Smithsonian Tables.) 










































































Pounds Pounds Rounds 
Substance per per Substance per per Substance per per Substance per per 
cu.cm | cu. ft. cu. cm | cu. ft. eu. cm }/ cu ft. cu. cm | cu. ft. 
Aipetetes. cote. 2.5-2.7 |156-168/Diamond 2|188-220 Peat DRECKS 94 or es 0. 84 52 | basswood.... .|0.32-0.59| 20-37 
Alabaster, carbon- Dolomite s 5 Wee Pitohtads 2s ik +o 1.07 67 beech Marsrurcstece 0.70-0.90| 43-56 
yen ee 2.69-2.78]168-173]|Hbonite..... : 72 Porcelain........ 2.3-2.5 |143-166] birch.......... 0.51-0.77| 32-48 
Beatate... ccc 2° 26-2.32/141-145/Emery........ 0 250 Porphyry ..cc) one 2.6-2.9 |162-181] blue gum...... 1.00 62 
AN Beem nc ots 2. 62-2. 65/163-165||Epidote....... : .50/203-218 |/Pressed wood pulp box? are tions 0.95-1.16} 59-72 
Ainpere «hse 1.06-1.11] 66-69 ||Feldspar...... 2. . 75) 159-172 “board cosine 0.19 12 butternut...... 0.38 24 
Amphiboles....../2.9-3.2 |180-200/Flint......... 2G: 164 Bymitets cenianaoee 4.95-5.1 |309-318] cedar......... 0.49-0.57| 30-35 
Anorkhite:c4 5. 2 74—-2.76/171-172|Fluorite...... f 198 Quarts. ee. <5. 0s 2.65 165 cherry... ..|0.70-0.90| 43-56 
Asbestos......... 2.0-2.8 /125-175| Galena....... ; 5 460-470 |Resin........... 1 07 67 dogwood...... 0.76 47 
“Asbestos slate..../1.8 112 Gamboge.... Ne 75 Rock Balt: .....6:00% 2 a8) 136 ebON reese saree 1.11-1.33] 69-82 
Asphalt. soss4 <0: 1.1-1.5 | 69-94 |Garnet....... , .3 |197-268 |Rubber, hard. .../1.19 74 CUNO bo scniedc 0.54~—).60| 34-37 
Fiasaltat, 1 dots. 2.4-3.1 |150-190/Gas carbon... |1. 117 Rubber, soft hickory....... 0.60-0.93]) 37-58 
Bees Wax. o.cc55. 0.96-0.97| 60-61 |Gelatin....... : 79 commercial. ...{1.1 69 holly. .sa-biacr-ne 0.76 47 
Reryvlieos cae 2.69-2.7 |168-169|Glass, common|2. 4 150-175 pure gum...... 0.91-0.93] 57-58 JUMPER «5. caye 3: 0.56 35 
Biovtew.. .c23 508 572389 (7O-1O0|9 flint)... ‘ f 180-370 ||Sandstone....... 2.14—-2.36)134-147) larch.......... 0.50-0.56| 31-35 
Bones 20... codecz 1.7-2.0 |106-125/|Glue...... alta 79 Serpentine:...... 2.50—2.65/156-165]| lignum vitae. ..|1.17—1.33] 73-83 
BriGkeee. Scots). 1.4-2.2 | 87-137]Granite....... 64-2.76/165-172 Silica, fused trans- Vocista enn 0.67-0.71| 42-44 
Bustle eee 0.86—0.87| 53-54 |Graphite*..... ’ “79|144-170 paren tas ase PPR 138 logwood....... 0.91 57 
Calninine...n <6 4.1-4.5 /|255-280/\Gum arabic... |1. ( 81-87 translucent. ...|2.07 129 mahogany 
Calespar......--. 2.6-2.8 |162-175|Gypsum...... De .33/144-145 |Slag....-.-...-. 2.0-3.9 |125-240 Honduras... .|0. 66 41 
(Camphor 2 citer. 0.99 62 Hematite 4. : 306-330 }Slate............ 2.6-3.3 |162-205 Spanish..... 0.85 53 
Caoutchouc...... 0.92-0.99| 57-62 ||Hornblende... |3.0 187 Soapstone....... 26-98 |162-175)) maples .c..n.er 0.62-0.75| 39-47 
Cardboard....... 0.69 43 Teese sth. sc acl OV 917, 57.2 Spermaceti.....- 0.95 59 Oak... 6065-05 0.60-0.90| 37-56 
Gelluloid..........< 1.4 87 TMOFYs. Ssysysssyess 1.83-1.92}114-120 |Starch.......... 1.53 95 peat... -ae. 1-0 0.61—-0.73| 38-45 
Cement, set...... 2.7-3.0 |170-190)/Leather, dry. . |0.86 54 SUSars cies seman 6 1.59 99 pine, pitch..... 0.83-0.85) 52-53 
COLT UI eit earner gtr 1.9-2.8 |118-175|Lime, slaked.. |1.3-1.4 SiS Zee LACE arratee tune ones: 2.7-2.8 |168-174 white... .5-: 0.35-0.50) 22-31 
Charcoal, oak... .|/0.57 35 Limestone. ... |2.68-2.76|167-171 ||Tallow, beef..... 0.94 59 yellow...... 0.37-0.60| 23-37 
DInGset eee 0.28-0.44| 18-28 ||Linoleum..... 1.18 74 MuttOnese- seins 0.94 59 FAM CEG coco cia ol 10. 66-0. 78) 41-49 
Cinnabar........ 8.12 507 Magnetite... |4.9-5.2 |306-324 |Tar............. 1.02 66 poplar....-+.- 0.35-0.5 | 22-31 
RS Aiea aus toe 1.8-2.6 |112-162)Malachite ...|3.7-4.1 [231-256 |Topaz........... 3.5-3.6 |219-223 satinwood..... 0.95— 59 
Coal, anthracite. .}1.4-1.8 87-112||Marble....... 2.6-2.84 |160-177 |Tourmaline...... SB 0-3) 27 190-206) SPrucet a. e 0.48-0.70| 30-44 
bituminous. ...}1.2-1.5 75-94 ||Meerschaum.. |0.99-1.28} 62-80 ax, sealing..... 1.8 112 sycamore...... 0.40-0.60} 24-37 
Cocoa butter..... 0.89-0.91| 56-57 |Mica......... 2.6-3.2 |165-200 ood (seasoned) teak, Indian. . ./0.66-0.88] 41-55 
Coke? sete nae 1.0-1.7 62-105] Muscovite.... |2.76-3.00/172-187 alderseee aacins 0.42-0.68] 26-42 African....-. 0.98 61 
@Wopalint re oc secu 1 04=1 14) 65-71 |.Ochre.........- 3.5 218 AD ples. sae: 0.66-0.84| 41-52 Walnut; cearare 0.64-0.70} 40-43 
COrki acs cses ns 0.22-0.26] 14-16 Opal... . 2.33 202 137 aglimee erent 0.65-0.85} 40-53 water gum..... 1.00 
Corklinoleum... .|0.54 34 LPapeton.s.- > 0h 0.7 -1.15| 44-72 alsa diye eS 0. 11-0..14) 7-9 WillOW ¢ auko enn 0.40-0.60| 24-37 
Corundum....... \3.9-4.0 245-250) Payafin .@6-s\014 10 87-0.91| 54-57 bamboo. ....serr 0.31-0.40| 19-25 














* Some values reported as low as 1.6 


DENSITY OF WATER 


The temperature of maximum density for pure water, free 
from air = 3.98°C. 

The density at this temperature = 0.999973 g/cm?. 

The density of water at 3.98° C is 1.000000 g/ml. 


(International Bureau of Weights and Measures, 1910.) 


Weight in vacuo 


WEIGHT OF I GALLON OF WATER 


The weights in air are for dry air at the same temperature as the water 
up to 40°C. and at a (corrected) barometric pressure of 760 mm and against 
brass weights of 8.4 density at 0°C. Above 40°C. the temperature of the 
air js assumed to be 20°C., i. e., the water is allowed to cool to 20°C. before 
the weighings are made. The volumetric computations are based on the 
relation that 1 liter = 1.000027 cubic decimeters and 1 cubic decimeter = 
61.023378 cubic inches. 





Weight in air Weight in vacuo 


Temperature 
Cc; 


Weight in air 











Temperature 
Grams 

0 3784 . 833 
1 5.055 
2 5.211 
3 5.303 
4 5.332 
5 5.302 
6 6.212 
dt 5.066 
8 4.864 
9 4.610 
10 4.303 
11 3.943 
12 3.534 
13 3.076 
14 2.574 
15 2.026 

(158) 60° F. | (3781.703) 
16 1.435 

(16%) 62° F. (3781 .017) 
17 0.801 
18 , 125 
19 3779 .407 
20 8.649 
21 7.850 
22 ZO 












This table gives the correction to various observed volumes of water, 
measured at the designated temperatures to give the volume at the standard 
temperature, 20°C. Conversely, by subtracting the corrections from the 
volume desired at 20°C., the volume that must be measured out at the 
designated temperatures in order to give the desired volume at 20°C., will 
be obtained. It is assumed that the volumes are measured in glass appa- 
ratus having a coefficient of cubical expansion of 0.000025 per degree centi- 
grade. The table is applicable to dilute aqueous solutions having the same 
coefficient of expansion as water. 


Pounds Grams Pounds Grams Pounds Grams Pounds 
8.34412 3780 .520 Breer 24 5.220 . 32293 1.256 .31419 
é 5 é 1 
erie a aoe 25 4.268 32083 0.317 31212 
"34515 1.037 "33575 26 3.279 :31865 3769341 30996 
34522 1.082 33585 a7 2.254 .31639 8.329 30773 
/ . ; 28 1.195 .31405 7.283 30543 
.34515 1.067 . 33582 29 0.100 .31164 6.201 30304 
eae ae ieee 30 3768.972 30915 5.086 30058 
"34419 0.675 33495 31 7.812 . 30659 3.938 29805 
34363 0.435 33442 32 6.618 -30396 2.757 29545 
1 ; ‘ 33 5.393 .30126 1.545 29278 
wae 0.144 .33378 34 4.137 . 29849 0.301 29003 
34125 3779403 35 2.851 . 29566 3759 .027 28723 
34025 8.960 40 3755 .995 - 28054 232 27225 
-33914 8.472 45 3748.39 2638 3744.40 2550 
i 50 3740.17 8.2457 3736.20 8.2369 
glace ce 55 3731.32 2261 3727 .35 2174 
33603) 777 362. 60 3721.89 2054 3717.93 1966 
(8.33571) (3776 953) 65 3711.86 1832 3707.91 1745 
33593 6 741 70 3701.33 1600 3697.40 1514 
"33374 6 080 75 3690.28 1357 3686.36 1270 
"33216 5 375 80 3678.70 1101 3674.79 1015 
.33049 ’ 85 3666.66 0836 3662.76 .0750 
.32872 a cie 90 3654.13 0560 3650.25 .0474 
.32688 3.021 95 3641.19 .0274 3637 .32 0189 
132494 2. 3627 
TEMPERATURE CORRECTION FOR VOLUMETRIC 
SOLUTIONS 


Capacity of apparatus in milliliters at 20°C. 











400 300 


250 150 




















to give volume of 





water at 20°C. 

















Capacity of apparatus in milliliters at 20°C. 
apes apie Temperature 
° 2,000 | 1,00 | of 
measurement, ° -< — a0 a0 al measurement, Pe | ie 7” 
TOF 2G. 
Correction in milliliters to give volume of water at 20°C. Correction in milliliters 
15 +1.54] +0.77| +0.38} +0.31 
16 +1.28|/ + .64|/ + .32}/4+ .26 
17 + .99/+ .50/+ .25/+ .20 
18 + .68| + .34}/ + .17}/+ .14 
19 + .35/+ .18/ + .09| + .07 
21 — .387| — .18} — .09| — .07 
22 — .477| — .88| — .19] — .15 





In using the above table to correct the volume of certain standard solutions 
to 20°C. more accurate results will be obtained if the numerical values of 
the corrections are increased by the percentages given below: 


Normality 


Solution 


























TEMPERATURE CORRECTION FOR GLASS VOLUMETRIC APPARATUS 


This table gives the correction to be added to actual capacity (determined 
at certain temperatures) to give the capacity at the standard temperature 
20°C. Conversely, by subtracting the corrections from the indicated 
capacity of an instrument standard at 20°C, the corresponding capacity at 
other temperatures is obtained. The table assumes for the cubical coefficient 
of expansion of glass 0.000025 per degree centigrade. The coefficients of 
Pe glasses used for volumetric instruments vary from 0.000023 
Oo ° . 


Temperature Te erat 
2,000 ml | 1,000 ml 400 ml 250 ml a aeorsesiC, 2,000 ml | 1,000 ml 400 ml 


in degrees C, 
































DENSITY OF VARIOUS LIQUIDS 


(Selected from Smithsonian Tables.) 























E Pen Grams per Pounds Temp rae 5 Grams per Pounds Temp. 
Liquid cu. cm perou.t.. |ea oC pia? cu. cm per cu. ft. | ° oi 
Roptie <b mO.y-- h.Qtednes, et Jy fivode| | sc re eee ee gee ‘eee adeees Paleg 
Goholy etnyl.2 4s. kine < ch.< dee sens 4 . = <ge 
mathe, | co Beebe 5 (ols rane As Bee ees .848-0.810 | 52.9-50.5 0 
PREONG. . ce ciaate weie «Gece e hereaion 1 
1 ‘ - 60.5 15 
@arbolic- age. come eas es. ccanvemnrna . 2-60. 2 cocoanut 5ve7 
: 15 
CarbonrdisuliGG: sneer eee ee Ay fi cotton seed 926 57.8 16 
tetrachloride... 00.0) Seen 9.6 64.9-68.6 16 
Ghtoralorm: YA Las iss bie td See oss .0 58.8 ; 15 
Riiiet a 2 yea tear ke 6 8 ois cate 9 57.3 15 
ECSU As br te cerpur om ou Gam aR yoayeieee .0-43 .0 63.99 id 
- Suhierlas teen eee eee eee eee 6 Turpentine (spirits)..............] 0. 54.3 
PYOGENES: Js steel ce Ae acta gre! bd aE oe a2 Ren mn Wanton oe ain Sb Leen 62.43 4 





DENSITY OF ALCOHOL 


Density oF Erayit ALCOHOL IN Grams PraR CuBic CENTIMETER, 
COMPUTED FROM MENDELEEFF’S FORMULA 
(Selected from Smithsonian Tables.) 





‘ . 80290 
. 79535 . 79451 
. 78691 . 78606 
. 77756 












HYDROMETERS AND DENSITY UNITS HYDROMETER CONVERSION TABLES 
Alccholometer. — For testing alcoholic solutions; the scale shows the per SHOWING THE RELATION BETWEEN DENsITY (C, G. 8.) 
cent of alcohol by volume; U°-100° is the per cent AND DEGREES BAUME FOR DENSITIES LESS THAN UNITY. 
Ammoniameter. — For eee eee solutions: scale 0°-40°; to convert 
to ap. gr. multiply by 3 and deduct from 1000. 
Barktrometer or Barkometer. — For testing tanning liquor; scale 0°-S0° Degrees Baumé. 


Bk; the number to the right of the decimal point of the sp. gr..is the degree Bk; | Density. 
thus, 1.025 ap. er. is 25° Bk. 

Baumé. — There are two kinds in use; heavy Bé, for liquids heavier than 
water and light Bé for liquids lighter than water. In the former, 0° corresponds 
to a sp. gr. 1.000 (water at 4°C.) and 66° corresponds to a sp. er. 1.842; in the 
lighter than water scale, 0° Bé is equivalent to fhe gravity of a 10% solution of 
sodium chloride and 60° Bé corresponds to.a sp. gr. of 0.745. For Baumé de- 
grees on the scale of densities greater than unity, the following equation gives 
the means of conversion: 





Sp. gr. = ™— where m = 145 (in the United States) 
m—d m = 144 (old scale used in Holland) 
m = 146.78 (New scale or Gerlach seale) 
d = Baumé reading 

Beck's Hydrometer has 0° corresponding to sp. gr. 1.000 and 30° to sp. gr. 
0.850; equal divisions on the scale are continued as far as required in both }|Density. 
directions. 

Brix Saccharometer or Balling Saccharometer shows directly the per cent 
of sugar (sucrose) by weight at the temperature indicated o1 the instrument, 
usually 17.5°C.; i.e., degrees Brix is the per cent sugar. 

Cartier’s Hydrometer floats in water at the 10° scale division and at 30° 
corresponds to 32° Bé. 

Oleometer.—F or vegetable and sperm oils; scale 50°-0° corresponds to 
sp. gr. 0.870-0.970. 

Sozxhlet's Lactometer, for determining the density of milk. has a scale from 
25° (sp. gr. 1.025) to 35° (sp. gr. 1.035) divided into suitable scale divisions, 

Twaddell Hydrometers have the scale so arranged that the reading multi- 
plied by 5 and added to 1000 gives the sp. gr. with reference to water as 1000; 
it is alwavs used for densities greater than water. 





HYDROMETER CONVERSION TABLES 
(Continued) 
SHOWING THE RELATION BETWEEN DENSITY (C. G. 8.) AND 
Baum AND TWADDELL SCALES FOR DENSITIES ABOVE UNITY. 


Degrees Degrees 
Twaddell. 






. Degrees Degrees . Degrees Degrees . Degrees Degrees . 
DeEBeity Twaddell. || Pemsity- | Baume. | T pieced Twaddell. || Density. 



































i 10; HS 122 
rat Ls i: 16 124 
: 6 
1.02 L ip il. 12) 
1203 i I bys Ae: 128 
1.04 ie tt 1. 130 
1.05 ly, ihe if 132 
1.06 Ne ii iB 134 
1.07 ie i: Hl . 136 
1.08 1. he ee 138 
1.09 i. 1. it 140 
1.10 1M il 1 be 142 
ted i I Le 144 
1.12 il. Ie AC 146 
1.13 i ib ile 148 
114 1 1b SUSE 150 
1.15 Ne ily if, 152 
eG IU ile ily 154 
ibsily/ iL ib tbe 156 
1.18 16 i ule 158 
1.19 i 1. i 160 
ABSOLUTE DENSITY OF WATER 
Density 1n Grams PER Cusic CENTIMETER, COMPUTED FROM 
THE RELATIVE VALUES BY THIESEN, SCHEEL AND DiIssEL- 
HORST (1900), AND THE ABSOLUTE VALUD AT 3.98° C. BY 
THE INTERNATIONAL BUREAU OF WEIGHTS AND MEASURES 
(1910). 
| 
Degrees 0 4 5 0 1 2 3 4 5 6 7 8 9 
0 866} 872 099} 084! 069} 054} 038] 023} 007|*991|*975|*959 
1 918] 923 0.998943} 926] 910) 893} 877! 860} 843} 826} 809} 792 
2 953| 955 774} 757| 739) 722) 704| 686) 668] 650) 632} 613 
3 970} 971 595/576} 558) 539} 520) 501] 482) 463) 444} 424 
4 972) 972 405) 385) 365) 345) 325) 305; 285} 265) 244] 224 
5 957! 955 203} 183) 162} 141] 120] 099} 078] 056) 035} 013 
6 927| 924 0.997992| 970) 948} 926] 904} 882} 860] 837] 815; 792 
7 883] 877 770| 747| 724} 701) 678) 655] 632] 608} 585} 561 
8 824| 817 538/514! 490} 466) 442) 418} 394] 369] 345] 320 
9 751| 742 296| 271) 246} 221] 196} 171] 146] 120) 095} 069 
664] 654 044! 018)*992|*967) *941/*914/*888 | *862]*836 | *809 
564| 553 0.996783] 756) 729| 703} 676) 649] 621] 594] 567| 540 
451| 439 512) 485] 457| 429) 401) 373] 345] 317) 289] 261 
326] 312 232| 204| 175} 147] 118) 089} 060] 031) 002|*973 
188] 173 0.995944| 914] 885] 855} 826] 796! 766| 736] 706| 676 
646/616! 586] 555} 525) 494] 464| 433] 402] 371 











DENSITY OF D:0O 
G. 8. Kell 























1.10469 1.10584 1.09570 1.07824 




















3.813 1.10546 1.10445 1.09325 1.07475 
5 1.10562 1.10323 1.09060 1.07112 
10 1.10599 1.10173 1.08777 1.06736 
11.185 1.10600 1.09996 1.08475 1.06346 
15 1.10587 1.09794 1.08158 101.431 1.06232 








.00658 

.00532 

. 00424 

. 00332 

. 00254 

.001895 
.001614 
.001359 
.001131 
. 000036 
.000028 
. 000036 
. 000060 
.000098 
.000151 
. 000219 
. 000300 
.000395 
.000502 
. 000623 
.000755 
. 000900 
.001057 
.001225 
. 001405 
.001596 
.001797 
.002010 
. 002232 
. 002465 
.002708 
.002961 
. 003224 
. 003496 
.003778 
.004069 
. 004369 
.004678 
.004995 
.005322 
.005657 
. 006000 
.006352 
.006713 
.007081 
.007457 
.007842 
.008234 
. 008634 
. 009042 
.009458 
.009881 
.010311 
.010749 
.011194 
.011647 
.012107 
.012574 
.013048 
.013529 
.014017 
.014512 
.015014 


fe ee ee ee ee ee ee ee ee Be ee Be et et et ft tt Ot st Rt 


C 


0. 


dP 


0 
0 
0 
0 
0 
0 
0 
0 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


99349 

99474 

.99581 

.99672 

.99749 

.998137 
.998417 
. 998671 
. 998899 
999992 
. 000000 
. 999992 
. 999968 
. 999930 
999877 
. 999809 
.999728 
. 999634 
. 999526 
. 999406 
. 999273 
. 999129 
. 998972 
. 998804 
.998625 
. 998435 
. 998234 
. 998022 
.997801 
. 997569 
.997327 
.997075 
996814 
. 996544 
. 996264 
.995976 
.995678 
.995372 
. 995057 
. 994734 
. 994403 
. 994063 
.993716 
. 993360 
. 992997 
. 992626 
- 992247 
. 991861 
. 991467 
. 991067 
. 990659 
. 990244 
. 989822 
. 989393 
. 988957 
.988515 
. 988066 
.987610 
.987148 
. 986680 
. 986205 
.985723 
. 985236 


VOLUME PROPERTIES OF ORDINARY WATER 


G. S. Kei 


(Specific volume v, density p, thermal expansivity a = d In 
v/dt = —d In p/dt, compressibility « = —d In v/dp = d In p/dp) 


108a, 
Deg.) 


—678.48 
—580.88 
—495 .74 
—420.85 
—354.33 





94 —O 
48 —5 
11 —4 
83 —3 
64. —2 
52 —1 
99 0 
48 1 
98 2 
92 57 
59 58 
28 59 
98 60 
69 61 
41 62 
15 63 
89 64 
65 65 
42 66 
19 67 
98 68 
78 69 
59 70 
40 71 
23 72 
06 73 
91 74 
76 75 
62 76 
48 a 
36 78 
24 79 
13 80 
02 81. 
93 82 
84 83 
75 84 
67 85 
60 86 
54 87 
48 88 
42 89 
37 90 
33 91 
29 92 
25 93 
22 94 
20 95 
18 96 
16 97 
15 98 
15 99 
14 100 
15 101 
15 102 
16 103 
17 104 
19 105 
21 106 
24 107 
26 108 
29 109 
33 110 


ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee ee 


.000926 
.000746 
. 000587 
. 000451 
.000334 
. 000238 
. 000160 
.000101 
. 000060 
015522 
.016038 
.016560 
.017089 
.017625 
.018167 
.018716 
.019271 
.019833 
. 020402 
.020977 
.021558 
. 022146 
.022740 
. 023340 
023947 
024560 
.025180 
.025805 
026437 
.027076 
.027720 
.028371 
.029027 
.029690 
.030360 
.031035 
.031716 
032404 
.033098 
.033797 
.034508 
.035216 
035934 
. 036658 
.037389 
.038125 
.038868 
.039617 
.040372 
.041133 
.041900 
042673 
043453 
044239 
. 045030 
045828 
.046633 
047443 
048260 
.049083 
.049912 
.050747 
.051589 





999102 
999283 
999441 
999578 
999694 
999790 
999868 
999927 
999968 
984743 
984243 
983737 
983226 
982708 
982185 
981655 
981120 
980580 
980034 
979482 
978924 
978361 
977793 
977219 
976640 
976056 
975466 
974871 
974271 
973665 
973055 
972439 


.971819 


971193 


.970562 
. 969926 
. 969286 
. 968640 
. 967990 
.967335 
. 966674 
. 966009 
. 965340 
. 964665 
. 963986 
. 963302 
. 962613 
. 961920 
. 961222 
.960519 
. 959812 
.959100 
. 958384 
. 957662 
. 956937 


956207 
955472 
954733 
953989 
953240 
952488 
951730 
950968 
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SHOONAN PONE O 


Mass in er. 


per ml. 


13. 


13 


13. 


13. 


13 


6202 
6177 
6152 
6128 
6103 


. 6078 


.5708 


Vol. of 1 gr. 
in ml. 


0.0734205 
4338 
4472 
4606 
4739 


0.0734873 
5006 
5140 
5273 
5407 
0.0735540 
5674 
5808 
5941 
6075 


0.0736209 
6342 
6476 


6610 
6744 


0.0736877 


DENSITY AND VOLUME OF MERCURY 


BasED ON THE Density OF Mercury aT 0° C. By THIESEN AND SCHEEL 


(Selected from Smithsonian Tables.) 


Mass in gr, 
per ml, 


13.5217 


5193 
5168 
5144 
5119 


13.5095 
5070 
5046 
5021 
4997 
.4973 
4729 
4486 
4244 
4003 
.38762 
3522 
3283 
3044 
2805 
13.2567 


Vol. of 1 gr. 


in ml, 





5462 
5438 
5413 
5389 
5364 

.5340 
5315 
5291 
5266 
5242 


13.5217 


0.0739552 





Mass in gr.| Vol. of 1 gr. 
per ml, i 


12. 


2330 


2093 
1856 
1620 


. 1384 


1148 
0913 
0678 
0443 
0209 
9975 
9741 
9507 
9273 


. 9039 


8806 
8572 
8339 
8105 
7872 
7638 
7405 


in ml. 


5688 


7044 
8402 
9764 
0.0761128 
2495 
3865 
5239 
6616 


0.0767996 
9381 
70769 
2161 

3558 


0.0774958 
6364 

7774 

9189 
80609 
6.9782033 


3464 
4900 


lee] 
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SULFURIC ACID 


SpEciric GRAVITY OF AQUEOUS SULFURIC ACID SOLUTIONS 
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20° 
AT 7 Ci 
Per cent G. per Lbs. per Lbs. per =I Per cent 
H2SOs liter cu. ft. gal. Be. Sper. | “HSO, 
1 10.05 0.6275 0.0839 41.8 1.4049 51 
2 20.24 1.263 0.1689 42.5 1.4148 52 
3 30.55 1.907 0.2550 43.2 1.4248 53 
4 41.00 2.560 0.3422 44.0 1.4350 54 
5 51.59 3.220 0.43805 44.7 1.4453 55 
6 62.31 3.890 0.5200 45.4 1.4557 56 
7 73.17 4.568 0.6106 46.1 1.4662 57 
8 84.18 5.255 0.7025 46.8 1.4768 58 
9 95.32 5.950 0.7955 47.5 1.4875 59 
10 106.6 6.655 0.8897 48.2 1.4983 60 
1l 118.0 7.369 0.9851 48.9 1.5091 61 
12 129.6 8.092 1.082 49.6 1.5200 62 
13 141.4 8.825 1.180 50.3 1.5310 63 
14 153.3 9.567 1.279 51.0 1.5421 64 
15 165.3 10.32 1.379 iy lrd 1.5533 65 
16 177.5 11.08 1.481 52.3 1.5646 66 
17 189.9 11.85 1.584 53.0 1.5760 67 
18 202.4 12.63 1.689 53.7 1.5874 68 
19 215.0 13.42 1.795 54.3 1.5989 69 
20 227.9 14.23 1.902 55.0 1.6105 70 
21 240.9 15.04 2.010 55.6 1.6221 (hs 
22 254.1 15.86 2.120 56.3 1.6338 72 
23 267.4 16.69 2.231 56.9 1.6456 73 
24 280.9 17.54 2.344 57.5 1.6574 74 
25 294.6 18.39 2.458 58.1 1.6692 75 
26 308.4 19.25 2.574 58.7 1.6810 76 
27 322.4 20.13 2.691 59.3 1.6927 vie 
28 336.6 21.02 2.809 59.9 1.7043 78 
29 351.0 21.91 2.929 60.5 1.7158 79 
30 365.6 22.82 3.051 61.1 1.7272 80 
31 380.3 23.74 3.173 61.6 1.7383 81 
32 395.2 24.67 3.298 62.1 1.7491 82 
33 410.3 25.61 3.424 62.6 1.7594 83 
34 425.5 26.56 3.551 63.0 1.7693 84 
35 441.0 27.53 3.680 63.5 1.7786 85 
36 456.6 28.51 3.811 63.9 1.7872 86 
37 472.5 29.49 3.943 64.2 1.7951 87 
38 488.5 30.49 4.077 64.5 1.8022 88 
39 504.7 31.51 4.212 64.8 1.8087 89 
40 521.1 32.53 4.349 65.1 1.8144 90 
41 537.8 33.57 4.488 65.3 1.8195 91 
42 554.6 34.62 4.628 65.5 1.8240 92 
43 571.6 35.69 4.770 65.7 1.8279 93 
44 588.9 36.76 4.914 65.8 1.8312 94 
45 606.4 37.86 5.061 65.9 1.8337 95 
46 624.2 38.97 5.209 66.0 1.8355 96 
47 642.2 40.09 5.359 66.0 1.8364 97 
48 660.4 41.23 5.511 66.0 1.8361 98 
49 678.8 42.38 5.665 65.9 1.8342 99 
50 697.6 43.55 5.821 65.8 1.8305 100 
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DENSITY AND COMPOSITION OF 
FUMING SULFURIC ACID 


Actual | SP | Equiv. | Weight,| Weight, | Comb.| Free | Total | SOs, 
H280,, | ©8¢ | B80, Ib./eu. | Ib. per | Hy0, | Ss, | SOs, | Ib,/eu. 
t. t. 





ae eee % US. gal.|  % %  % 

100 | 1.839 | 100.00 | 114.70 | 15.33 | 18.37 | 0 | 81.63 | 93.63 
99 | 1.845 | 100.22 | 115.07 | 15.38 | 18.19] 1 | 81.81 | 94.14 
98 1.851 | 100.45 | 115.33 15.41 18.00 2 82.00 94.57 
97 1.855 | 100.67 | 115.70 15.46 17.82 3 82.18 95.08 
96 1.858 | 100.89 | 115.88 15.49 17.64 4 82.36 95.44 
95 1.862 | 101.13 | 116.13 15.52 17.45 5 82.55 95.87 
94 1,865 | 101.35 | 116.32 15.55 17.27 6 82.73 96.23 
93 1.869 | 101.58 | 116.57 15.58 17.08 7 82.92 96.66 
92 1.873 | 101.80 | 116.82 15.61 16.90 8 83.10 97.12 
91 1.877 | 102.02 | 117.07 15.64 16.72 9 83.28 97.50 


90 1.880 | 102.25 | 117.26 15.67 16.57 10 83.47 97.88 
89 1.884 | 102.47 | 117.51 15.70 16.35 11 83.65 98.30 
88 1.887 | 102.71 | 117.69 15.73 16.17 12 83.83 98.66 
87 1,891 | 102.92 | 117.94 15.76 15.98 13 84.02 99.09 
86 1.895 | 103.15 | 118.19 15.79 15.80 14 84.20 99.52 


85 1.899 | 103.38 | 118.44 15.82 15.61 15 84.39 99.95 
84 1.902 | 103.60 | 118.63 15.86 15.43 16 84.57 | 100.33 
83 1.905 | 103.82 | 118.81 15.89 15.25 17 84.75 | 100.69 
82 1.909 | 104.05 | 119.06 15.92 15.06 18 84.94 | 101.13 
81 1.911 | 104.28 | 119.28 15.95 14.88 19 85.12 | 101.45 


80 1.915 | 104.50 | 119.50 15.98 14.70 20 85.30 | 101.93 
79 1.920 | 104.73 | 119.75 16.01 14.51 21 85.49 | 102.37 
78 1.923 | 104.95 | 119.94 16.04 14.33 22 85.67 | 102.75 
tl 1.927 | 105.18 | 120.19 16.07 14.14 23 85.86 | 103.20 
76 1.931 | 105.40 | 120.44 16.10 13.96 24 86.04 | 103.63 


75 1.934 | 105.62 | 120.62 16.12 13.78 25 86.22 | 104.00 
74 1.939 | 105.85 | 120.94 16.16 13.59 26 86.41 | 104.50 
73 1.943 | 106.08 | 121.18 16.19 13.41 27 86.59 | 104.93 
72 1.946 | 106.29 | 121.37 16.22 13.28 28 86.72 | 105.31 
71 1.949 | 106.53 | 121.56 16.25 13.04 29 86.96 | 105.71 


70 1,952 | 106.75 | 121.75 16.28 12.86 30 87.14 | 106.09 
69 1.955 | 106.97 | 121.93 16.30 12.68 31 87.32 | 106.47 
68 1,958 | 107.20 | 122.12 16.33 12.49 32 87.51 | 106.87 
67 1.961 | 107.42 | 122.31 16.35 12.31 33 87.69 | 107.25 
66 1.965 | 107.65 | 122.56 16.38 12.12 34 87.88 | 107.71 


65 1.968 | 107.87 | 122.74 16.40 11.94 35 88.06 | 108.08 
64 1.972 | 108.10 | 122.99 16.43 11.76 36 88.24 | 108.53 
63 1.976 | 108.33 | 123.24 16.46 11.57 37 88.43 | 108.98 
62 1.979 | 108.55 | 123.43 16.50 11.39 38 88.61 | 109.37 
61 1.981 | 108.77 | 123.55 16.52 11.21 39 88.79 | 109.70 


60 1.983 | 109.00 | 123.74 16.54 11.02 40 88.98 | 110.10 
59 1,985 | 109.22 | 123.80 16.55 10.84 41 89.16 | 110.38 
58 1.987 | 109.45 | 123.93 16.56 10.65 42 89.35 | 110.83 
57 1.989 | 109.68 | 124.05 16.58 10.47 43 89.53 | 111.06 
56 1.991 | 109.90 | 124.18 16.60 10.29 44 89.71 | 111.40 


55 1.993 | 110.13 | 124.30 16.62 10.10 45 89.90 | 111.75 
50 2.001 | 111.25 | 124.80 16.68 9.18 50 90.72 | 113.34 
40 2.102 | 113.50 | 131.10 17.53 7.35 60 92.65 | 121.46 
30 1.982 | 115.75 | 123.62 16.50 5.51 70 94.49 | 116.81 
20 1.949 | 118.00 | 121.56 16.25 3.67 80 96.33 | 117.10 


10 1.911 | 120.25 | 119.19 15.92 1.84 90 98.16 | 117.00 
0 1.857 | 122.50 | 115.83 15.50 0.00 | 100 {100.00 | 115.83 









































* By permission from the 7th edition of Chemical Plant Control Data, Chemi- 
cal Construction Corporation (1957). 


DENSITY OF MOIST AIR 


The density of dry air may be determined by computation from the gen- 
eral relation D = Do(T0/T)(P/Po) where Do represents a known density 
at absolute temperature 79 and pressure Po and D, the density at absolute 
Ly Beale T and pressure P. 

The density of moist air may be determined by a similar relation: 

D = 1.2929 (273.13/T) [(B — 0.3783e)/760] where 7 is the absolute 
pears aber die B, the barometric pressure in mm, and e the vapor pressure 
of the moisture in the airin mm. The density will then be the product of 
two terms, each of which may be found by use of the tables which follow. 

The first factor, 1.2929 (273.13/7), may be found directly in Table I for 
various temperatures. For convenience, temperatures are given in the table 
in °C although the values of the factor have been computed with absolute 
temperatures. The tabular values actually represent the density of dry air 
at various temperatures and 760 mm pressure. 

The second factor, ((B — 0.3783e)/760], must be obtained in two steps: 
First—the numerator of the expression is obtained by subtracting 0.3783e 
from the barometric pressure. ‘The quantity 0.3783e may be found directly 
from the dew point in Table II. If the wet and dry bulb thermometer read- 
ings are known e may be found in the table Reduction of Psychrometric 
Observations given in the section Hygrometric and Barometric Tah‘es. 
0.3783e may then be found by calculation or read from the table. Secomud— 
the value of the whole factor for any value of B — 0.3783e may be obtained 
from Table III. 

The product of the above two factors will give the required density in g/] 

To facilitate obtaining approximate values of the density for ordinary 
pressures and temperatures, a table of products is given which may be entered 
with the temperature in °C and the corrected (for moisture) value of the 
barometric pressure in mm to obtain density. 

As an illustration of the use of the tables, let it be desired to find the den- 
sity of air for a barometric pressure of 750 mm, a dew point of 10° C, and air 
temperature of 20° C. 

From the dew point, the value of 0.3783e is found in Table II to be 
3.48 mm. 750 — 3.48 = 746.52, the corrected pressure. The pressure factor 
for this value found in Table III by interpolation is 0.98226. 

The temperature factor from Table I is 1.2047. 


1.2047 X 0.98224 = 1.1833 g/l. 


To obtain the value directly from Table IV, enter it for 20° C and 746.5 mm 
whieh gives by interpolation 1.183 g/l. 






















TABLE I 
(1.2929 X 273.13/T) 


(Besides being a necessary part of the determination 
of the density of moist air, the values in this table are 


actually the density of dry air in g/l at 760 mm pressure 


for various temperatures.) 





826 897 969*042 *115]*189 *264 *339 *415 *491 
147 213 278 345 4121 479 547 616 686 756 
524 584 645 706 767] 829 892 955 *019 #083 
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600 569 537 506 475] 444 413 382 352 322 






TABLE II 
Vapor Pressure—Value of 0.3783¢e 











Vap. 
press. 
emm 

(water) 






0.37836 
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TABLE Ill 
Pressure Factor.—[(B — 0.3783e)/760] 
The figures in the body of the table give values of the whole term 
(B — 0.3783e)/760] for various values of the numerator (B — 0.3783¢) 
expressed at the left and top. 


80|.10526).10658].10789].10921].11063).11184).11316).11447|.11579].11711]... |.....]..... teeesone RaerasccWi ayant Shall esteuctall te atest cdl Ronemeactorll meter ela eee ree 
90}.11842].11974|.12105].12237].12368].12500}.12632].12763].12895].130267... |.....].....f--.-- Shae oes ee lev Goa fata reset LASER cha Pee A a Ian cc 


-13158).13289|.13421].13553].13684|.13816).13947|.14079|.14211].14342] 200 |.26316].26447|.26579|.26711].26842).26974|.27105].27237|.27368].27500 
To |.14474\,14605|.14737|-14868|.15000}15132|- 15263), 15395|,15526|.15658 210 |.27632|.27763|.27895|.28026].28158].28289].28421].28553].28684|.28816 
120].15789].15921|.16053].16184].16316|.16447|.16579}.16711}.16842|.16974] 990 |.28947|.29079] .29211].29342).29474] .29605|.29737|.29868]|.30000}.30132 
130].17105].17237|.17368].17500|.17632|.17763].17895).18026|,18158}.18289]230 |.30263|.30395].80526|.30658|.30789} .30921).31053).31184|,31316).31447 
140].18421].18553].18684|.18816].18947|.19079].19211)°19342|.19474|.19605] 240 |.31579].31711].31842|,31974|.32105].32237|.32368].32500|.32632|.32763 


-19737].19868}.20000].20132].20263].20395].20526).20658].20789|.20921} 250 |.32895|.33026].33158].33289| .33421|.33553).33684].33816|.33947|.34079 
160 | 10831 21184| 91316).21447| 215791 21711) 218421 21974| 22106) 22937 260 |.34211|.34342|.34474|.34605].34737|.34868].35000].35132|.35263].35395 
170 |.22368].22500].22632].22763].22395].23026|.23158).23289|.23421).235531270 |.35526|.35658].35789].35921|.36053|.36184|.36316].36447|.36579|.36711 
180 |.23684|.23816].23947|.24079].24211|.24342].24474|.24605|.24737|.24868] 980 |.36842|.86974|.37105|.37237|.37368] .37500|.37632|.37763|.37895|.38026 
190 |.25000].25132).25263].25395].25526].25658).25789}.25921].26053].261841290 |.38158}.38289].38421].38553].38684| .38816|.38947|.39079|.39211|.39342 





























DENSITY OF MOIST AIR (Continued) 


TABLE III (Continued) 
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Press. 
mmo | 1 | 2 ei cl a Ia here s[ofm oli ]2[a]«]s]e|7 s | 9 
corr SOFT 
300 |.39474|.39605|.39737|.39868].40000] .40132|.40263].40395|.40526] 40658] 550|.72368].72500|.72632].72763|.72895|.73026|.73158).73290|.73421).73553 
310 |.40789].40921].41053].41184|.41316].41447|.41579| .41711].41842|.419744 560|.73684|.73816].73947|.74079|.74211)|.74342|.74474|.74605).74737|.74868 
320 |.42105].42237|.42368] 42500] .42632).42763|.42895|.43026|.43158].43289} 570|.75000|.75132|.75263|.75395).75526|.75658).75790).75921).76053).76184 
330 |.43421|.43553].43684|.43816|.43947].44079|.44211|.44342|.44474|.44605] 580|.76316|.76447|.76579|.76711|.76842].76974|.77105|.77237|.77368|.77500 
340 |.44737|.44868].45000).45132|,45263].45395|.45526).45658|.45789].45921 | 590} .77632|.77763|.77895|.78026) .73158}.78290|.78421|.78553|.78684|.78816 
350 |.46053|.46184|.46316].46447|.46579|.46711|.46842).46974|.47105|.472374 600|.78947].79079|.79211|.79342|.79474|.79605|.79737|.79868|.80000].80132 
360 |.47368].47500].47632].47763].47895| .48026|.48158].48289|.48421|.48553} 610 |.80263]|.80395|.80526].80658|.80790) .80921).81053|.81184|.81316/.81447 
370 |.48684|.48816].48947|.49079]|.49211).49342].49474|.49605].49737|.49868] 620 |.81579|.81711|.81842|.81974|.82105).82237|.82368].82500|.82632|.82763 
380 |.50000].50132].50263].50395].50526] .50658|.50789] .50921).51063|.511841630 |.82895|.83026].83158|.83290|.83421|.83553).83684|.83816|.83947|.84079 
390 |.51316|.51447|.51579|.51711|.51842].51974|.52105|.52237|.52368].525004640 |.84211|.84342|.84474|.84605|.84737|.84868|.85000|.85132|.85263].85395 
400 |.52632|.52763].52895].53026].53158|.53289].53421|.53553).53684|.538161650 |.85526).85658).85790|.85921|.86053).86184|.86316|.86447|.86579|.86711 
410 }.53947|.54079|.54211].54342|.54474|.54605|.54737|.54868}.55000|.55132 4660 |.86842|.86974|.87105|.87237|.87368|.87500|.87632).87763).87895|.88026 
420 |.55263|.55395|.55526].55658).55789].55921|.56053].56184|.56316|.56447 1670 |.88158|.88290].88421|.88553|.88684|.88816|.88947|.89079/.89211|.89342 
430 |.56579|.56711|.56842|.56974|.57105].57237|.57368].57500|.57632|.57763 1680 |.89474|.89605|.89737|.89868| .90000) .90132|.90263|.90395|.90526].90658 
440 |.57895|.58026|.58158|.58289].58421].58553].58684].58816].58947|.59079 1690 |.90790].90921|.91053].91184|.91316|.91447|.91579|.91711|.91842|.91974 
450 |.59211}.59342|.59474|.59605].59737|.59868] .60000].60132|.60263|.60395 F700 |.92105|.92237].92368].92500].92632|.92763|.92895}.93026|.93158].93290 
460 |.60526|.60658].60789].60921|.61053].61184|.61316|.61447|.61579|.617111710]|.93421|.93553|.93684|.93816|.93947|.94079|.94211|.94342].94474|.94605 
470 |.61842|.61974|.62105|.62237|.62368] .62500].62632|.62763].62895|.630261720 |.94737|.94868].95000].95132).95263|.95395|.95526].95658).95790].95921 
480 |.63158]|.63289].63421|.63553|.63684|.63816|.63947|.64079|.6421 1|.643421730 |.96053].96184|.96316|.96447|.96579|.96711|.96842|.96974|.97105|.97237 
490 |.64474|.64605|.64737|.64868].65000|.65132].65263].65395].65526).65658 1740 |.97368|.97500|.97632)|.97763|.97895).98026|.98158).98290|.98421).98553 
500 |.65790|.65921].66053].66184|.66316].66447|.66579].66711].66842).66974}750|.98684|.98816|.98947|.99079).99211)|.99342|.99474|.99605|.99737).99868 
510 |.67105|.67237|.67368|.67500|.67632|.67763|.67895].68026].68158].68290 1760 | 1.0000| 1.0013] 1.0026] 1.0039] 1.0053! 1.0066) 1.0079] 1.0092) 1.0105|1.0118 
520 |.68421|.68553].68684|.68816].68947|.69079|.69211).69342].69474/.69606 [770 | 1.0132) 1.0145) 1.0158) 1.0171/1.0184| 1.0197) 1.0211)1.0224|1.0237/1.0250 
530 |.69737|.69868].70000|*70132].70263}.70395|*70526).70658).70790).70921 }780 | 1.0263] 1.0276] 1.0289) 1.0303) 1.0316) 1.0329) 1.0342) 1.0355) 1.0368) 1.0382 
640 |.71053|.71184|.71316|.71447].71579]|.71711|.71842].71974|.72105|.72237 }790| 1.0395] 1.0408] 1.0421) 1.0434 1.0447|1.0461/1.0474|1.0487|1.0500/1.0613 
TABLE IV 
Density of Moist Air 
Values in the body of the table give the density of moist air in g/l for a 
limited range of temperatures and corrected ora values (B — 0.3783¢e). 
The latter may be obtained by use of Table II. 
°C | 600 | 610 | 620 | 630 | 640 | 650 | 660 | 670 | 680 | 690 | 700 | 710 | 720 | 730 | 740 | 750 | 760 | 770 | 780 | 790 
& |1.0024]1.0191| 1.0358] 1.0525] 1.0692] 1.0859]1.1026]1.1193/1.1361]1.1528 |1.1695/1.i862| 1.2029] 1.2196) 1.2363 1.2530/1.2697 1.2864|1.3031/1.3198 
6 |.99876|1.0154/1.0321|1.0487]1.0654| 1.0820] 1.0986] 1.1153]1.1319|1.1486 }1.1652|1.1819]1.1985/1.2152/1.2318) 1.2485] 1.2651|1.2817|1.2984/1.3150 
7 |.99521|1.0118/1.0284|1.0450]1.0616]1.0781]1.0947|1.1113]1.1279]1.1445 }1.1611]1.1777]1.1943]1.2108)1.2274|1.2440| 1.2606] 1.2772) 1.2938]1.3104 
8 |.99165]/1.0082|1.0247|1.0412/1.0578]1.0743]1.0908]1.1074/1.1239] 1.1404 |1.1569]1.1735| 1.1900] 1.2065] 1.2230/1.2396]1.2561/1.2726]1.2892|1.3057 
9 |.98818]1.0047/1.0211|1.0376/1.0541|1.0705]1-0870|1 1035]1.1199]1.1364 |1.1529]/1.1694] 1.1858] 1.2023/1.2188/ 1.2352! 1.2517|1.2682|1.2846|1.3011 
10 |.98463}1.0010]1.0175]1.0339]1.0503] 1.0667]1.0831|1.0995/1.1159]1.1323 }1.1487]1.1651]1.1816]1.1980/1.2144/1.2308) 1.2472] 1.2636] 1-2800|1.2964 
11 |.98115].99751|1.0139]1.0302|1.0466]1.0629] 1.0793] 1.0956] 1.1120] 1.1283.)1.1447]1.1610]1.1774]1.1937|1.2101| 1.2264] 1.2428] 1.2592!1.2755/1.2919 
12 |.97776|.99406]1.0104/1.0267|1.0430]1.0592|1.0755/1.0918] 1.1081] 1.1244 ]1.1407|1.1570]1.1733]1.1896] 1.2059] 1.2222|1.2385|1.2548|1.2711|1.2874 
13 |.97436].99061|1.0068/1.0231|1.0393]1.0556|1.0718/1.0880) 1.1043] 1.1205 |1.1368/1.1530]| 1.1692] 1.1855|1.2017| 1.2180) 1.2342] 1.2504] 1.2667)]1.2829 
14 |.97097|.98715|1.0033/1.0195|1.0357/1.0519|1.0681/1.0843]1.1004/1.116€ ]1,1328]1.1490]1.1652]1.1814] 1.1975) 1.2137| 1.2299] 1.2461|1.2623/1.2784 
15 |.96757|.98370].99983]1.0160/1.0321] 1.0482] 1.0643] 1.0805/1.0966] 1.1127 }1,.1288]1.1450]1.1611]1.1772]1.1933]1.2095]1.2256)1.2417|1.2579|1.2740 
16 |.96426].98033].99641|1.0125|1.0286]1.0446]1.0607/ 1.0768] 1.0928] 1.1089 |1.1250]1.1410]1.1571]1.1732|1.1893]1.2053/]1.2214/1.2375]1.2535|1.2696 
17 |.96086|.97688].99290] 1.0089] 1.0249] 1.0409 1.0570/1.0730) 1.0890) 1.1050 }1.1210/1.1370/1.1530]1.1691/1.1851)1.2011|t.2171/1.2331/1.2491|1.2651 
18 |.95763|.97359).98955| 1.0055] 1.0215]1.0374] 1.0534] 1.0694| 1.0853] 1.1013 !1.1172]1.1332]1.1492]1.1651|1.1811| 1.1970) 1.2130]1.2290] 1.2449] 1.2609 
19 95431].97022|.98613 peter pane 1.0338 lela ena 1.0975 }1.1134/1.1293]1.1452)1.1611)1.1770) 1.1929] 1.2088) 1.2247 1.2406] 1.2565 
2 |.95107|.96693].98278}.99864/1.0145|1.0303) 1.0462) 1.0620) 1.0779] 1.093% |1.1096]1.1254]1.1413]1.1572]1.1730] 1.1888] 1.2047| 1.2206] 1.2364] 1.2522 
21 |.94784].96364].97944].99524/1.0110]1.0294/1.0426]1.0584/ 1.0742) 1.0900 )1.1058]1.1216]1.1374] 1.1532] 1.1690]1.1848/ 1.2006] 1.2164] 1.2322/1.2480 
22 |.94460|.96035].97609].99184] 1.0076] 1.0233] 1.0391] 1.0548] 1.0706] 1.0863 |1.1020]1.1178] 1.1335} 1.1493] 1.1650] 1.1808] 1.1965] 1.2122|1.2280|1.2437 
23 |.94144|.95714].97283].98852]1.0042]1.0199| 1.0356] 1.0513]1.0670| 1.0827 |1.0984]1.1140]1.1297]1.1454/1.1611/1.1768) 1.1925] 1.2082] 1.2239]1.2396 
24 |.93829].95393].96957].98521]1.0008]1.0165]1.0321]1.0478]1.0634| 1.0790 |1.0947]1.1103]1.1259]1.1416]1.1572/1.1729]1.1885]i.2041|1.2198] 1.2354 
25 |.93513].95072|.96630].98189|'99748]1.0131| 1.0286] 1.0442) 1.0598] 1.0754 |1.0910/1.1066] 1.1222] 1.1377]1.1533]1.1689]1.1845]1.2001]1.2157/1.2313 
26 |.93197|.94750].96304|.97858].99411/1.0096] 1.0252] 1.0407] 1.0562] 1.0718 |1.0873] 1.1028] 1.1184] 1.1339] 1.1494]1.1650]1.1805|1.1960|1.2116/1.2271 
27 = |.92889|.94437].95986].97534|.99083] 1.0063] 1.0218] 1.0373] 1.0528] 1.0682 |1.0837]1.0992|1.1147|1.1302]1.1456/1.1611]1.1766] 1.1921] 1.2076] 1.2230 
28 |.92581).94124|.95668].97211].98754/ 1.0030] 1.0184|1.0338]1.0493] 1.0647 |1.0801]1.0955|1.1110]1.1264/1.1418]1.1573]1.1727]1.1881|1.2036]1.2190 
29 |.92273|.93811].95350].96888].98426].99963] 1.0150} 1.0304/1.0458] 1.0612 |1.0765/1.0919]1.1073|1.1227]1.1380]1.1534]1.1688]1.1842]1.1996]1.2149 
30 |.91965].93498].95031].96564|.98097|.99629]1.0116]1.0270|1.0423/1.0576 |1.0729| 1.0883] 1.1036] 1.1189] 1.1342] 1.1496] 1.1649] 1.1802]1.195611.2109 
31 |.91665].93193].94721].96249].97777|.99304] 1.0083] 1.0236] 1.0389] 1.0542 |1.0694|1.0847]1.1000]1.1153/1.1305]1.1458}1.1611/1.1764|1.1917|1.2069 
32 |.91365].92888].94411].95934].97457|.98979] 1.0050) 1.0203] 1.0355) 1.0507 |1.0659] 1.0812] 1.0964/1.1116]1.1268]1.1421]1.1573]1.1725]1.1878]1.2030 
33 |.91065].92583].94101].95619].97137].98654/1.0017/1.0169]1.0321/1.0473 |1.0624| 1.0776] 1.0928]1.1080/1.1231]1.1383]1.1535|1.1687|1.1839]1.1990 
34 |.90773].92286].93800].95313].96826].98338].99851|1.0136/ 1.0288] 1.0439 |1.0590| 1.0742] 1.0893]1.1044|1.1195]1.1347]1.1498]1.1649]1.1801|1.1952 
35 |.90473!.91981!.93490|.94998].96506!.98013!.99521!1.0103]1.0254/1.0405 {1.0555} 1.0706] 1.0857]1.1008]1.1158]1.1309]1.1460|1.1611/1.1762]1.1912 


DENSITY OF DRY AIR 


At THE TEMPERATURE ¢, AND UNDER THE PressuRE H cm oF Mercury 
THE DeENsITY OF AIR 


—__9-001293_ H, 
1+ 0.00367 t 76 
: Units of this table are grams per milliliter 
(From Miller’s Laboratory Physics, Ginn & Co., publishers, by permission.) 





























Pressure H in Centimeters 
t Proportional 
j Parts 
72.0 73.0 74.0 75.0 76.0 77.0 
ge 17 
10/0.001182)0.001198/0.001215)0.001231/0.001247)0.001264) cm 
11 178 193 210 227 243 259) 0.1 2 
12 173 190 206 222 239 255) 0.2 3 
13 169 186 202 - 218 234 251) 0.3 5 
14 165 181 198 214 230 246) 0.4 7 
0.5 8 
0.6 10 
ORE 12 
15)0.001161/0.001177/0.001193)0.001210/0.001226/0.001242) 0.8 14 
16 157 173 189 205 221 238) 0.9 15 
17 153 169 185 201 217 233 16 
18 149 165 181 197 213 229| cm 
19 145 161 177 193 209 225] 0.1 2 
0.2 3 
0.3 5 
0.4 6 
20/0.001141/0.001157/0.001173)0.001189 0.001205/0.001221| 0.5 8 
21 137 153 169 185 201 216} 0.6 10 
22 134 149 165 181 197 Zell One 11 
23 130 145 161 177 193 208} 0.8 13 
24 126 142 157 173 189 204; 0.9 is 14 
cm 
25/0.001122/0.001138/0.001153/0.001169/0.001185/0.001200; 0.1 1 
26 118 134 149 165 181 196) 0.2 3 
27 115 130 146 161 177 192} 0.3 4 
28 111 126 142 157 173 188) 0.4 6 
29 107 123 138 153 169 184) 0.5 uf 
0.6 9 
ORG 10 
0.8 12 
30/0.001104/0.001119/0.001134)0.001150)0.001165)/0.001180| 0.9 13 
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ISOTHERMAL COMPRESSIBILITY OF LIQUIDS 
Compiled by John C..McGowan 
The figures in this table are for isothermal compressibilities in c.g.s. units. The 
compiler suggests, that provided the pressure is not too high, the reciprocal 
of the isothermal compressibility varies linearly with the pressure. This sug- 
gestion also appears in papers by J. R. Macdonald, Reviews of Modern 
Physics 38, 669, (1966) and O, L. Anderson, J. Phys. Chem. Solids 27, 547, 
(1966 ). The papers vary somewhat as to how far this linearity persists. 






























































Isothermal Compressibility Isothermal Compress ipity 
Tmiquid me sq. cms. per dyne X 10 Ret, Tiquid a sq. cms. per dyne X 10 Ref. 
Atlatm. | At 1000 atms. At 1000 atms. 
A Cetic: Noida sie erections 15 8.75 1 Benzene, chloro- 1 
20 9.08 1 1 
30 9.72 1 1 
40 10.37 i 3 
50 11.11 1 5 
60 11.91 a $ 
70 12.77 1 3 
80 13.68 1 1 
Acetic acid, ethyl 3 
OStORie ss otc vepvanns 0 9.78 1 5 
10 10.36 1 1 
20 11.32 1 3 
30 12.37 il if 
40 13.52 1 5 
50 14.78 i 1 
60 16.21 1 vi 
70 17.90 1 5 
IACOLONO Seraess ards case 20 12.75 ; 3 Benzene, nitro- 1 
20 12.62 aes 10 1 
25 12.39 6.02 4 1 
30 13.80 moan 10 5 
40 15.61 3 ul 
40 15.03 10 1 
50 16.45 10 5 
PATI Ose aqretn Nn Govelets 0 4.08 1 5 
10 4.30 Partie 1 5 
20 4.53 mst 1 n-Butyl alcohol 11 
25 4.67 3.23 5 Carbon disulphide... . 1 
40 5.04 b ehoe 1 3 
45 5.22 3.48 5 1 
50 5.33 Astict) 1 3 
60 5.64 wee 1 10 
65 5.84 3.76 5 i 
70 5.97 ee 1 3 
80 6.32 Bee 1 10 
85 6.56 4.04 5 1 
90 6.70 fees 1 3 
ATISOIOS | csc sete ese 21 6.67 2 1 
30 7.04 2 0 
45 7.72 2 3 
60 8.50 2 1 
81 9.79 2 3 
100 11.25 2 Carbon tetrachloride. . 
120 13.07 2 
140 15.45 2 
IBOnZOne nays a= sesiay eeuses 0 8.09 1 
10 8.73 1 
10 8.64 3 
20 9.44 iz 
20 9.37 3 
20 9.81 one 10 
25 9.67 5.07 6 
25 9.7 a Pee 15 
30 10.55 10 
30 10.18 1 
30 10.12 atts 3 
35 10.43 5.28 6 
39.5 10.91 ered 15 
40 11.35 10 
40 11.00 alee 1 
40 10.96 ete 3 
45 11.32 5.50 6 
50 12.22 aidheus 10 
50 11.89 1 
50 11.83 nee 3 
50.1 11.91 Wea 15 
55 12.29 5.73 6 
60 13.12 ae ony 10 
60 12.83 1 
60 12.96 15 
65 13.39 5.98 6 
70 14.12 10 
70 14.13 1 
75.9 14.95 15 
80 15.44 chaps a 
Benzene, bromo-..... 25 6.68 4.09 5 
45 7.62 4.39 5 
65 8.50 4.72 5 
85 9.65 5.06 5 
On Ea a a A a dE Ee ed BA eS lf lg Se 
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ISOTHERMAL COMPRESSIBILITY OF LIQUIDS 
(Continued) 





















































Isothermal Compressibility Isothermal Compressibility 
Liquid aoa sq. ems. per dyne X 10" Ref. Liquid ; sq. ems. per dyne X 100 
At 1 atm. At 1000 atms. At 1 atm. At 1000 atms. 
@hloroformacaaawsas —33.1 TAS sae 12 Ethyl ether 15.10 1 
—23.1 7.61 Rats 12 15.07 3 
—13.1 8.12 ria 12 16.81 1 
— 3.1 8.66 SHAG 12 16.52 3 
0 8.48 ees 1 18.65 1 
0 8.55 Phen 3 18.44 3 
6.9 9.30 eer 12 20.90 1 
10 9.17 arr, 1 20.80 3 
10 9.19 Wine 3 24.15 1 
16.9 10.35 ies 12 Ethyl iodide 1 
20 9.98 a 1 
20 9.94 3 1 
20 10.42 10 1 
25 9.74 5.34 4 i 
26.9 11.15 12 1 
30 10.86 1 1 
3 10.81 3 1 
30 11.28 10 7 
40 11.84 1 7 
40 11.79 3 7 
40 12.22 10 7 
50 12.90 1 7 
50 13.29 10 8 
60 14.06 arn 1 8 
Cyclohexane......... 10 9.88 ate 16 8 
25 11.10 Seam 16 8 
25 11.40 15 1 
35 12.02 16 8 
37.6 12.67 15 8 
40 12.56 16 8 
45 13.14 iets 16 8 
50.1 14.15 oA 15 1-Hexanol 
55 14.35 Savers 16 Mercury 
60 14.88 alite 16 
62.4 15.76 ets 15 
75 17.84 a 15 
Dodecane:.....0s00 00s 37.8 9.9 5.3 13 
60.0 11.3 Py 4 13 
79.4 12.8 6.1 13 Methanol 
98.9 14.4 6.4 13 
115.0 16.1 6.8 13 
135.0 18.3 (es: 13 
Ethane 1,1,2,2- 
tetrachloro-...... 25 6.17 3.88 4 
Ethyl alcohol........ 0 9.87 Pes 1 
0 9.87 11 
0 9.63 3 
10 10.49 1 
10 10.30 3 
20 11.19 1 
20 10.98 3 Methylene bromide... 
30 11.91 1 
30 11.80 3 
40 12.74 1 
40 12.61 3 
50 13.70 1 
50 13.60 3 
60 14.74 . Methylene chloride... 
70 15.93 1 Methyl iodide 
75 16.67 1 
Ethyl bromide....... 0 10.76 1 
10 11.78 1 
20 12.94 1 
30 14.23 1 
40 15.52 1 
Ethylene, 1,2- 
dichloro-(trans).... 25 11.19 5.62 4 
Ethylene, tetrachloro- 25 7.56 4.45 4 
Ethylene, trichloro-... 25 8.57 4.99 4 
Ethylene chloride... . 0 6.91 Bc 1 
10 7.42 1 
20 7.97 1 
20 8.03 dite 10 
25 7.78 4.54 4 
30 8.64 ree 10 
30 8.58 1 
40 9.34 10 
40 9.25 il 
50 10.13 10 
50 9.99 1 
60 10.96 10 
60 10.83 1 
70 11.86 10 
70 11.76 1 
80 12.79 1 
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ISOTHERMAL COMPRESSIBILITY OF LIQUIDS 
(Continued) 



































Isothermal Compressibility 
Liquid Manes sq. ems. per dyne X 10" Ref, 
At 1 atm. At 1000 atms. 
n-Pentadecane....... 98.9 13.2 5.8 13 
(GONE. isteveus usvtacten en 115 14.7 6.1 13 
135 16.8 6.4 13 
Pentanoll: pacicrecisesct 0 7.71 Aut ll 
PHENO) t .aerayar ves on 46 5.61 2 
60 6.05 2 
80 6.78 2 
110 8.12 2 
125 8.88 2 
150 10.30 2 
175 12.35 2 
n-Propyl alcohol..... 0 8.43 11 
BLOIIONE cic sie. e were oe — 59.3 5.27 9 
—41.1 5.93 9 
—19.2 6.87 9 
0 7.83 1 
0 7.97 3 
0 7.84 9 
10 8.38 1 
10 8.44 3 
20 8.96 1 
20 8.94 3 
30 9.60 1 
30 9.49 3 
40 10.33 1 
40 10.14 3 
50 11.13 a: 
50 10.90 3 
60 11.99 1 
70 12.95 1 
Water’. .clep seis cine 0 5.01 1 
0 5.04 9 
10 4.78 1 
20 4.58 rae 1 
25 4.57 3.48 Z. 
30 4.46 ee 1 
34.8 4.41 aay 9 
35 4.48 3.42 vf 
40 4.41 7 F 1 
45 4.44 3.40 7 
50 4.40 is 1 
55 4.44 3.40 7 
60 4.43 b Bese 1 
65 4.48 3.42 4 
70 4.49 REESE 1 
75 4.55 3.47 7 
80 4.57 paar 1 
85 4.65 3.53 7 
90 4.68 aaere 1 
100 4.80 1 
m=Xylene. i... .ckess 7.44 1 
10 7.94 1 
20 8.46 1 
30 9.03 1 
40 9.63 1 
50 10.25 1 
60 11.01 1 
70 LT 1 
80 12.56 1 
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COEFFICIENT OF FRICTION 
Compiled by Harold Minshall 


The coefficient of friction between two surfaces is the ratio of the force required to move one over the other to the total force 
pressing the two together. 


If F is the force required to move one surface over another and W, the force pressing the surfaces together, the coefficient of friction, 











































Swe 
LW 
Materials Condition Temperature iB 
&¢ (Static) 
A. STATIC FRICTION 
Non Metals 
Glass on glass clean —_ 0.9-1.0 
He ie lubricated with paraffin oil — 0.5-0.6 
et en + ‘liquid fatty acids —_— 0.3-0.6 
ee a ‘solid hydrocarbons, alco- 
hols or fatty acids —_ 0.1 
“metal clean — 0.5-0.7 
re an lubricated — 0.2-0.3 
Diamond on diamond clean —_ Onl 
ee % lubricated — 0.05-0.1 
Ss ‘“ metal clean —_— 0.1-0.15 
we Sow, lubricated = Or 
Sapphire on sapphire clean or lubricated — 0.2 
ie “* steel a aie a — 0.15 
Hard carbon on carbon clean ae 0.16 
= - # sf lubricated — 0.12-0.14 
Graphite on graphite clean or lubricated = 0.1 
rhe - a outgassed — 0.5-0.8 
Me ** steel clean or lubricated = OFL 
Mica on mica freshly cleaved — 1.0 
a an contaminated = 0.2-0.4 
Crystals of NaNOs, KNOs, NH«Cl on self clean a 0.5 
api _ 44 od on see lubricated with long chain polar compounds —— 0.12 
Tungsten carbide on tungsten carbide clean room OOD 
Tungsten carbide on tungsten carbide outgassed room 0.58 
a a se 3 <4 clean 820 0.35 
“ “ “ ts “ rt 970 0.40 
“ “ “ “ “ a 1010 0.45 
“ “ “ “ “ “ 1160 05 
“ “ “ a “ “ 1220 0'7 
“ “ “ “ “ ae 1440 12 
“ “ “ “ “ “ 1600 18 
“s = ‘* graphite outgassed room 0.62 
ee om , F clean 2 0.15 
“ “ “ ua rf 800 0 32 
“ “ “ is ra 910 0.30 
“ “ “ “a “ 1000 0.25 
“ “ “ ‘“ ‘“ 1120 0.29 
“ “ “ “ “ 1220 0.28 
“ “ “ “ “ 1300 0.25 
“ “ “ “ “ 1410 0.25 
“ “ “ “ “ 1800 0 24 
“ “ “ “ “ 2030 0.25 
“ “a etoel “ae eae 0.4-0.6 
% “ en: lubricated — 0.1-0.2 
Polymethyl methacrylate on self clean — 0.8 
ee 8 “* steel MS == 0.4-0.5 
Polystyrene on self rs = 0.5 
se ** steel a _— 0.3-0.35 
Polyethylene on self oe = 0.2 
i “steel dp od 0.2 
Polytetrafluoroethylene on self se = 0.04 
o ‘* steel M4 oa 0.04 
Nylon on nylon! ~ — 0.15-0.25 
Silk on silk commercially clean — 0.2-0.3 
Cotton on cotton (thread) ~ fs = 0.3 
¢ us + (from cotton wool) ara: or 
Rubber on solids “ os ee = 
Wood on wood 5 “and dry — 0.25-0.5 
“ ity ee oe w ‘wet = 0.2 
“metals rs eee aclay = 0.2-0.6 
“ ‘ my i “a wet mm oe 
se “brick ! re = : 
so ie age ei 2 —_ as eas 
T meta = p 
Rice snes oP) ee tegen dig =a 014 
“ comes greasy == 0.2 
Brake material on cast iron commercially clean a 0.4 
“ “6 CB OO oe ‘““ and wet —_ 0.2 
“ a yess ae lubricated with ae oil _— es = 
e horn clean (against scales — 3" 
Woot ae Pitta ‘* (with scales) — 0.4-0.6 
“ hoe TARE NCE greasy (against scales) — 0.5-0.8 
“ va Ded ‘* (with scales) a 0.3-0.4 
Metals 
Steel on steel clean : : 20 0.58 
Cis JOCe seme vegetable oil lubricant 
se (a) castor oil 20 0.095 
100 0.105 
“ “a “ (b) rape 20 0.105 
100 0.105 
“ “ “ (c) olive 20 0.105 
100 0.105 
(d) coconut : 





1 Registered trade name. 
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COEFFICIENT OF FRICTION (Continued) 























Materials Condition Temperature (Static) 
A. STATIC FRICTION (Cont.) 
Metals (Cont.) 
Steel on steel Animal oil lubricant 
SeaBareay ff (a) sperm 20 0.10 
100 0.10 
Em apc (b) pale whale 20 0.095 
100 0.095 
Sees et, (c) neatsfoot 20 0.095 
100 0.095 
st acer tile (d) lard 20 0.085 
100 0.085 
ieee. Saud Mineral oil lubricant 
Male i ag (a) light machine 20 0.16 
100 0.19 
be (b) thick gear 20 0.125 
100 0.15 
Sd Pee (c) solvent refined 20 0.15 
100 0.20 
ak ew (d) heavy motor 20 0.195 
100 0.205 
te tie” ee (e) extreme pressure 20 0.09-0.1 
100 0.09-0.1 
oe meee ye (f) graphited oil 20 0.13 
100 0.15 
CO tb 7 0 (g) B.P. Paraffin 20 0.18 
100 0.22 
Nias ig. ee lubricated with trichloroethylene 20 0.33 
he tela * ‘benzene 20 0.48 
Oo ee “ ee SA 20 02 
ke ae sh ‘* ethyl alcohol 20 0.43 
oN ae ‘s “butyl alcohol room 0.3 
ve wes) ag “ ‘i ogEel ne 0123 
oe “ “a a “a “a decyl “ 0.16 
err ech a ce Saae e 0.10 
a Maa lubricated with nonane rouim 0.26 
oe gai a ‘* decane “3 0.23 
ae eyes ey ‘acetic acid C 0.5 
a ee “ ‘* proprionic acid Cy 0.4 
eh Ree us ‘* valeric acid as 0.17 
eee ddan nS “e ‘ caproic acid a 0.12 
eee ae ‘* pelargonic acid aa 0.11 
Soe Ned oat es a “* capric acid as 0.41 
Se eee es ‘* Tauric acid “ 0.11 
a es “¢ ‘ myristic acid au 0.11 
ce a te ‘oleic acid 20-100 0.08 
eee ein “ ‘palmitic acid room 0.11 
Se ER ae te ‘stearic acid ee 0.10 
““ “hard steel os ‘““ rape oil — 0.14 
eer Pas - ne ‘* castor oil a 0.12 
al ys he * be ‘* mineral oil se 0.16 
ioe eee a ca ‘* long chain fatty acid = 0.09 
“ «cast iron a ‘““ rape oil — 0.11 
rulers te" ream as ‘* castor oil — 0.15 
PR Me tc ” ‘* mineral oil — 0.21 
“a oe ae “ee clean bo 0.4 
“ "gun metal lubricated with rape oil — 0.15 
ii i ate ~ Pi Be eee el = Cir 
aie - ss ‘* mineral oil = 0.21 
“ “*"bronze pe ‘* rape oil = 0.12 
ae gue * “ ‘* eastor oil = 0.12 
a * De ‘* mineral oil = 0.16 
“ “* Jead “ “ “ rr = 0.5 
es oS “long chain fatty acid — 0.22 
“te **"“base white metal e ‘* mineral oil = 0.1 
eee 4 zs 4 “long chain fatty acid — 0.08 
‘er clean _ 0.55 
. tin lubricated with mineral oil — 0.6 
eee Ic “* long chain fatty acid _ 0.21 
«white metal, tin base at ‘“* mineral oil — i ee | 
Hin GU as ‘ it males = “* long chain fatty acid — 0.07 
“ee wee ae 4e “te oe clean eat 0.8 
«sintered bronze lubricated with mineral oil — 0.13 
“brass iy ¥ a) — 0.19 
posh rie ‘castor oib — 0.11 
LM ee * “* long chain fatty acid — 0.13 
Aa ee Fe clean —_— 0.35 
“« “  copper-lead alloy rf me Q 22 
“** “Wood's alloy ‘ —_ 0.7 
‘*** phosphor bronze : — 0.35 
«** aluminum bronze - — 0.45 
“**constantan : — 0.4 
2 ‘* ‘© indium film deposited on steel 4 kg load, clean — 0.08 
Att ve Me ar Gt Siac oe te 004 
Ae WW “ “a “ Meri vey 4 keg teeta i G1 
Hohe ot “ “ “ a Sina. oe 0107 
2 ‘* ** lead film deposited on copper DY eae te — 0.18 
Aen ree ti a “6 us th Sky me? vas rae 0.12 
2 ‘ ‘copper film deposited on steel ers Se ee — 0.3 
Af 0 7 an “a eas Ske. “a = 0.2 
3Al on Al in air or O2 —_ 1.9 
Soo gh RS ‘“ HoO vapor —_— Pay 
3Cu on Cu ‘“ He or No —_— 4.0 
Lise peony ear ae cat 8% — 16 





2 Hemispherical steel slider having 0.6 cm. diameter. The thin, 107-3 to 10-4 cm., thin metallic films were deposited on various 
substrates-as indicated. Amonton’s Law is not obeyed in this case. 
3 The metals which were spectrosopically pure were outgassed in a vacuum prior to other gases being admitted. When clean 
and in vacuum there is gross seizure. 
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COEFFICIENT OF FRICTION (Continued) 


Materials 


A. STATIC FRICTION (Cont.) 
Metals (Cont.) 
Au op AN 


3Pt on Pt 


eit 


3Ag on Ag 


Various Materials on Snow and Ice 
Ice on ice 


er, Pee ad 


Polymethylmethylacrylate 


“ 


Se hen of teraphthalic acid and ethylene 

glycol 

Polyester of teraphthalic acid and ethylene 
glycol 

Polyester of teraphthalic acid and ethylene 
glycol 

1Nylon 


Polytetrafluorethylene 


“a 


“ 

Paraffin wax 
“ “ 
“ “ 

Swiss wax 


at “ 
Ski wax 


ss 

laquer 
t 

“s os 


“ “ 
Aluminum 
“ 


“a 


Materials 


B. KINETIC FRICTION Various Materials 
Unwaxed hickory 
Warts | ve 


Waxed hickory 
Ice on ice 


eee 





in Hz or No 
‘air or Oo 
H20 vapor 
air or Os 
H:2O vapor 
air or Oz 
H2O vapor 
He or No 
air or O2 
“* HoO vapor 
“air or Oo 
““ HeO vapor 
‘air or Oo 
‘* HeO vapor 


“ 


clean 


| 
_ 
No 


4m/sec on dry snow 


+ “a 


0.1m/sec wet 
0.1m/sec ‘‘ dry 
O.lm/sec ‘* “ 

4m/sec ‘“ ‘ 

0.1m/sec on dry snow 
0.1m/see! “ ** Lp 

4m/sec, clean 


’ 
’ 
’ 
’ 


4m/sec on 
‘ Ae att 


4m/sec on i 
if ie nee 


100m/min on ground glass, clean 
100m/min “ a ‘““ | wetted with 
water 

100m/min on concrete, clean 

100m/min “ os , wetted with water 
100m/min on bitumen, clean 

100m/min “ ss , wetted with water 
100m/min on rubber flooring or rubber 
tread vulcanisate, clean 

100m/min on bitumen containing rubber 
powder, clean 

ulcedhans on 
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7 
(Static) 


5-0.15 


an SECO Ce GCN ER CALS AACoeoowmmnnawoe 


aqooocoocoecoecoscoooooooOo99OSOoSOo OF OD SOO SSSOSD KK WOWHE WACO HNN 
wo 


WW PP Pe DONNY Or bd to 


Gown 


“ 
(Kinetic) 


roocooooosooescoecsecosecseoocooscocoa 
= Sowa Maar slags 
© 


ororo 
© 
“N 


.16 
.15 (varies with 
quantity of powder) 


we 





HARDNESS 


LOW MELTING POINT ALLOYS 





Heaven: Boe 6-7 lohan aaa ae 1h 
Melt- a er eeeaee Bae Al pdidtohbattige these 6-6.5 
ANS Name Composition, wt % Alamitos oc koe ol 2-200 atl bridosroiumiver as i 
mee MMi UM bell) , eee D, oe Bipatean era tha : ate 
» Soo 9 aolinite. ......>.(2.0;2: 
—48 | Binary Eutectic oe RS see ae Ps Weed ee 1.5 
; 17 .@ 23.0 Amdatusioe...b.. > 7st Wadia ee 0.6 
—40 | Binary Eutectic Cs Rb Wathradite. Lo... 2.2 Toes (O°) eee 0.3 
: - i Ben ATTEITOODIY «is den oe >= 3.0-3.3 Magnesium....... 2.0 
—30 | Binary Eutectic Cs Na IN DATILC te aoe Res oi2 5 Magnetite........ 6 
; ; 95.0 5.0 Aragonite.......... 3.5 Manganese....... 5.0 
—11 | Binary Eutectic K Na ial ee 3.5 Viarhic ee eee 3-4 
: p iG 22.0 INSP ESTOSs ie op on» oe 5 Meerschaum...... 2-3 
—8 | Binary Eutectic ga ie Repel Se eas aan ag * & 2.8 
; ; i LR oes) Sh eee 4-6 
10.7| Ternary Eutectic | Ga In _ Sn Been e122 | Boal Ociuestenstn oe 6 
. C24 ‘are i. fe Bell-metal......... 4 QOaminm, ooo oe 7.0 
10.8] Ternary Eutectic Ga tn oe BSryl :ccuputece sin eek 7.8 Palladium. oe ee 4.8 
. 69.8 sree Heat Bismuth... bosons 2.5 Phosphorus....... 0.5 
17 | Ternary Eutectic | Ga Sn Zn Boric acid......... 3 Phosphorbronze . . 4 
A A 82.0 12.0 6.0 Boron 9.5 Platinum, 3.6... 4.3 
33 Binary Eutectic aca se 0 PSEA Bee ecirs can eae ee 3-4 Plat-iridium:..... ie 
5 as : Ca Grain oo Mere es 20 Potassium..... ab 
46.5] Quinternary Sn Bi 14 In Cd . ico ee eee 
Eutectic 10) GF 40.68 22,11 18.1 eae Cea rn: : Riser ea GF ae 
47 | Quinternary var ee ree. Calcium: sobs. 1-5. ||: Quarte.o..0. a eee 7 
Eutectic ei Se oe ay ea Carbon. a 10.0 || Rock salt (halite). 2 
58.2) Quaternary Bi Pb cs i Carborundum...... 9-10 Ross’ metal....... 2.5-3.0 
Eutectic 49.5 17.6 11.6 21.3 Cesium | 0.2 Rubidium........ 0.3 
iy aa ote oe Chromium..:.4....-.- 9.0 Ruthentum....:.. 6.5 
, Bi Pk Gd Copper. o1:B sete 2.5-3|| Selenium......... 2.0 
70 | Wood’s Metal 50.0 Pa 125 12.5 Corundum se. - 12... 9 Serpentine........ 3-4 
A epee) Bi Pb Sn Ca Diamond.......... 10 Silico... «sae 7.0 
70 | Lipowitz’s Metal 0.0 26.7 13.3 10.0 Diatomaceous earth | 1-1.5 Silvers - soph de 2a [2Ooe 
; : Le : Be : Dolomite; fae... . - 3.5-4|| Silver chloride.... 18 
70 Binary Eutectic In Bi Emery 7-9 Sodium, i. 2. 0.4 
: eS Feldspar 6 Steels... cee cas one 
91.5] Ternary Eutectic Bi Pb Cds Flint - Shion bes ake! 2 
. 51.6 40.2 8.2 PYGOVibE. . ceo.nfe eo. 4 Strontium........ 1.8 
95 Ternary Eutectic a 5 an ae Galena 2.5 Sulfur... o.<.a. ee.) o-2.8 
97 | Newton's Metal | Bi| Sn Pb Cormeen... eeu) \\fauee te ol aes 
Pits Oe oe Glass 14 5-6.80 (Paws. c beodien tebe 
98 D’Arcet’s Metal Bi Sn Pb Gold 25-3 Topaz oie 8 
Cee : 60.@ 25.0 25.0 Graphite, : 406. ~...10.5-1 Tourmaline....... gar 
100 Onion s or Lichten- | Bi Sn Pb Gaasuls 1 6-2 Wax (0°) 0.2 
102.5 cee ot woes. ae fre oo Hematite s 6.06.0 2s: 6 Wood's metal..... 3 
y 54.0 26.0 20.0 Hornblende........ 5.5 FANG Jas antsths se Ss 2.5 
109 | Rose’s Metal Bi Pb Sn 
500) 2850) (22:0 
117 Binary Eutectic In Sn 
52.0 48.0 
(el) eee ee ge Brae ese COMPARISON OF HARDNESS VALUES 
123 | Malotte’s Metal Bi { Be, ae OF VARIOUS MATERIALS ON MOHS 
46. 9. > a: a us 
124 Binary Eutectic Bi Pb AND KNOOP SCALES 
55.5 44.5 
130 | Ternary Eutectic Bi Sn Zn Compiled by Laurence 8. Foster 
56.0 40.0 4.0 
140 Binary Eutectic Bi Sn 
140 inar. utectic i ¢ 
‘ 60.0 40.0 Substance Formula ai: i 
183 | Eutectic solder Sn Pb 
63.0 37.0 
185 | Binary Eutectic Tl Bi Dalaseen ved a. shows: 3Mg0-48i09-H20| 1 
52.0 48.0 Gypetime 2. .k.....-.-| CasOe2HsO 2 32 
192 | Soft solder Sn Pb Cadmium............ Cd £ 37 
: : 70.0 30.0 Silver..... Ag a 60 
198 | Binary Eutectic Sn Zn [WI Os: Zn ca 119 
oa 91.0 9.0 Caloiteeh a8 cn ssi OBGOs 3 135 
199 | Tin foil pun va Fluorite..............| CaFs 4 163 
: : os G@onperrcen: vie wieumey + ou i 163 
199 | White Metal Sn Sb Mecnenee 0 eae - 370 
” ? 92.0 8.0 INELEG OAS Rie Asia i's.a ates CaF2s-3Ca3(PO;)2 5 430 
221 Binary Eutectic Sn Ag Nioke)l. (co ae ok Ni ri 557 
; 96.5 3.5 4 ~ Glass (soda lime)...... riveree ee = = 530 
226 | Matrix Bi Pb Sn Me Sb Feldspar (orthoclase)..| K2O-Al203-68i0¢ 6 560 
: = ; 48.0 28.5 14.5 9.0 Quarts. oo. 0s Botan sat aos 7 820 
227 | Binary Eutectic Sn Cu Ghromiumy. sap casas...) OD ie 935 
‘ De eres 99.25 0.75 Piroonie.\) ges. es ~ >» | SEOs oe 1160 
240 | Antimonial Tin Sn Sb Borvilidc. 4. BeO = 1250 
solder 95.0 5.0 opns Rtn tenes (ALE) 2SiO, 8 1340 
245 | Tin-silver solder Sn Ag ETS See Praia Al203-3FeO-38i02).. 1360 
95.0 5.0 Tungsten carbide alloy | WC, Co “ 1400-1800 
Zirconium boride...... ZrBo Ae 1550 
MOHS HARDNESS SCALE Titanium nitride......| TiN 9 1800 
Tungsten carbide...... WC bs 1880 
Hardness number Original scale Modified scale Tantalum carbide... .. TaC 2000 
1 Tale Tale Zirconium carbide..... ZrC 2100 
2 Gypsum Gypsum UOT ete seein ss AlnOs 2100 
3 Calcite Calcite Beryllium carbide..... BeoC 2410 
4 Fluorite Fluorite Titanium carbide...... TiC 2470 
5 Apatite Apatite Silicon carbide........] SiC 2480 
6 Orthoclase Orthoclase Aluminum boride. .... AIB 2500 
7 Quartz Vitreous silica Boron carbide......... Bic oe 2750 
8 Topaz nents or Stellite Diamond.............]C 10 7000 
9 Corundum Fopaz SE EE, EES eee eee Set ee ee ee eee 
10 Diamond Garnet : * Acknowledgment is made to N. W. Thibault, Norton 
LiL eee i) Wel, EB Fused Zirconia Company, Worcester, Massachusetts, for many of Knoop 
TZN 98 | Beary vena aro Fused Alumina hardness values. Cf. R. F. Geller, ‘‘A Study of Ceramics for 
i SRO EORI A) Rt ene Nuclear Reactors,’’ Nucleonics, Vol. 7, No. 4, Table 1, pp. 
Lee entice seen oeee Aah ale c 8-9 (Oct. 1950). V. E. Lysaght, Indentation Hardness Testing, 








HARDNESS OF MATERIALS 





























Reinhold 1949. 
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SURFACE TENSION OF LIQUID ELEMENTS 





Element Gas ‘ne Dynes/cm Method References 
Aluminum Ar 660 (m.p.) 860 Bubble pressure 5 
Ar 660 914 o Zhivov in VKS (1937) 
vac. 660 865 Sessile drop 8 
Ar 660 825 Bubble pressure 59 
Ar 700 850 a 4 
700 900 Pelzel in VKS (1947) 
Ar 706 494 Bubble pressure Zhivov in VKS (1937) 
712 502 Klyachko in VKS (1937) 
Ar 759 489 Bubble pressure Zhivov in VKS (1937) 
Ar 794 483 « a 
vac. 800 845 Sessile drop 6 
800 865 Pelzel in VKS (1947) 
Ar 816 480 Bubble pressure Zhivov in VKS (1937) 
Ar 906 466 « te 
Ar 935 463 “ cr 
vac. 950 840 § 7 
Antimony Ho, Ne 635 383 8 16 
635 383 Greenaway in VKS 
vac. 640 367.9 | Drop weight 15 
640 349 Bircumshaw in VKS 
640 367.9 Matuyama in VKS 
640 384 Greenaway in VKS 
650 384 gf 
675 350 Bircumshaw in VKS 
675 384 Greenaway in VKS 
700 349 Bircumshaw in VKS 
700 382 Greenaway in VKS 
725 383 ‘i 
750 368 Draht, Sauerwald in VKS 
750 383 Greenaway in VKS 
vac. 762 364.9 | Drop weight 15 
762 364.9 . Matuyama in VKS 
He, No 800 380 Bubble pressure 16 
800 367 Draht, Sauerwald in VKS 
800 347 Bircumshaw in VKS 
800 380 Greenaway in VKS 
N2 800 359 Bubble pressure 58 
900 361 Draht, Sauerwald in VKS 
974 340 Bircumshaw in VKS 
1000 355 Draht, Sauerwald in VKS 
N2 1000 351 Bubble pressure 58 
N2 1100 345 4 58 
1100 348 Draht, Sauerwald in VKS 
Barium Ar 720 224 Bubble pressure 10 
Beryllium vac. 1500 1100 Sessile drop ri 
Bismuth vac. 271 376 Drop pressure 12 
sf 271 378 13 
7 271 370 7 14 
a Pa |S 393 .4 Matuyama in VKS 
280 392 Ring removal Klyachko, Kunin in VKS 
vac. 293 389.5 Matuyama in VKS 
300 376 MH 
300 388 Plate removal Bircumshaw in VKS 
320 875 Hogness in VKS (1921) 
340 384 Ring removal Klyatchko, Kunin in VKS 
350 381.6 Matuyama in VKS 
365 By Al Hogness in VKS (1921) 
400 380 Plate removal Bircumshaw in VKS 




















SURFACE TENSION OF LIQUID ELEMENTS (Continued) 








Element Gas eae Dynes /cm Method References 
Bismuth vac. 400 373.8 Matuyama in VKS 
(cont.) 426 367 Hogness in VKS (1921) 
vac. 450 358 Drop pressure 14 
450 365.9 Matuyama in VKS 
472 365 Hogness in VJS (1921) 
500 363 MH 
vac. 500 353.2 Matuyama in VKS 
550 351.2 ~ 
600 367 Plate removal Bircumshaw in VKS 
vac. 600 343.4 Matuyama in VKS 
Hi, 800 343 Bubble pressure 2 
802 353 Plate removal Bircumshaw in VKS 
902 343 y * 
H, 1000 328 Bubble pressure 2 
Calcium Ar 850 Sai i 10 
Cadmium vac. 320 666.1 | Drop weight 15 
320 693 Qunincke in VKS 
320 666.1 Matuyama in VKS 
H., N2 330 564 Bubble pressure 16 
H, 330 570 Bubble pressure 17 
H, 330 570 Bircumshaw in VKS 
339 606 Hogness in VKS (1921) 
340 577 Greenaway in VKS 
H, 350 583 Bircumshaw in VKS 
350 584 Greenaway in VKS 
355 637.7 Matuyama in VKS 
360 596 Greenaway in VKS 
366 616 Hogness in VKS (1921) 
370 608 Greenaway in VKS 
H, 374 592 Bircumshaw in VKS 
378 617 Hogness in VKS (1921) 
380 606 Greenaway in VKS 
390 604 cb 
H. 400 597 Bubble pressure 17 
(non linear) 
H, 400 597 Bircumshaw in VKS 
400 609 Greenaway in VKS 
410 600 Matuyama in VKS 
413 640.6 zs 
420 773 xs 
420 622 Klyatchko in VKS 
420 598 Greenaway in VKS 
421 §22 Hogness in VKS (1921) 
430 608 Greenaway in VKS 
440 606 as 
440 816 Pelzel in VKS 
444 628.8 Matuyama in VKS 
448 621 Hogness in VKS (1921) 
Ho, No 450 611 Bubble pressure 16 
(non linear) 
450 611 Greenaway in VKS 
460 608 #8 
466 GLZ. 1 Matuyama in VKS 
470 612 Greenaway in VKS 
480 607 a 
490 599 RS 
Hz 500 592 Bircumshaw in VKS 
500 600 Greenaway in VKS 














cr ee ee oe eee 
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SURFACE TENSION OF LIQUID ELEMENTS (Continued) 


























Element Gas ae Dynes/cm Method References 
Cadmium Ho, No 500 600 Bubble pressure 16 
(cont.) 508 619 Hogness in VKS 
517 617.1 Matuyama in VKS 
544 619 Hogness in VKS (1921) 
vac. 589 590.6 | Drop weight 15 
589 590.6 Matuyama in VKS 
600 585 Bubble pressure il? 
(non linear) 
H: 600 585 Bircumshaw in VKS 
Cesium 28.6 60 23 
Ar 62 68.4 | Pendant drop 60 
Chromium vac. 1950 1590 Sessile drop 22 
Cobalt H:, He 1495 1520 Bubble pressure 20 
vac. 1495 1880 Pendant drop 21 
vac. 1500 1870 Sessile drop 19 
He 1500 1560 is on MgO u 
vac. 1520 1800 “ “ Al.O3 7 
He 1520 1630 Sessile drop 7 
He 1520 1640 a on BeO 7 
H, 1520 1780 “ ““ Al,03 7 
He 1520 1620 Bubble pressure BeO if 
H. 1520 1590 oe “ tf 
Ar 1550 1836 Sessile drop 18 
Copper vac. 1083 1270 of 19 
vac. 1083 1300 Pendant drop 21 
H, 1100 1301 Bubble pressure 2 
Ho, He 1100 1350 v Er 
vac. 1100 1280 Sessile drop 61 
Nz 1100 1341 Bubble pressure 58 
vac. 1120 1285 Sessile drop 24 
1131 1103 Sauerwald in VKS (1927) 
1150 1145 ss 
Ne 1200 1335 Bubble pressure 58 
1200 1154 Sauerwald in VKS (1927) 
1215 1166 se 
H, 1255 1287 Bubble pressure » 2 
Gallium H2, CO: 30.5 735 Sessile drop 26 
30.1 704 Er 
Germanium | He 959 600 Pendant drop 27 
961 621.4 | Drop weight 28 
Gold vac. 1063 754 Pendant drop 3 
Ho, Ar 1120 1128 Bubble pressure 9 
1120 1128 Sauerwald in VKS (1927) 
1150 1125 a 
1200 1120 Sauerwald in VKS (1927) 
1250 1115 as 
1300 1110 a 
1310 1109 os 
H., Ar 1310 1109 9 
Hafnium vac. 2230 (m.p.) 1630 Pendant drop 21 
vac. 2230 1460 “ 29 
Indium He 156 559 Capillary method 34 
Ar, He 156 569.3 x 35 
170 554.7 | Bubble pressure Er 
200 552.1 ¢ Er 
250 548.4 4 Er 
300 544.2 Er 
350 540.3 ‘ Er 
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SURFACE TENSION OF LIQUID ELEMENTS (Continued) 





Temperature 








Element Gas °C Dynes/em Method References 
Indium 400 535.3 | Bubble pressure Er 
(eont.) 450 530.4 zs Er 
500 927.2 ie Er 
H. 600 515 Capillary method 34 
Tridium vac. 2454 (m.p.) 2250 Pendant drop 21 
Iron H», He 1535 (m.p.) 1650 Bubble pressure 20 
vac. 1535 1700 Sessile drop 19 
vac. 1535 1880 Pendant drop 21 
vac. 1535 1510 Drop weight 63 
He 1550 1860 Sessile drop 62 
Ar 1550 1788 sf 18 
He, vac. 1550 1865 4s 25 
He 1650 1610 ¢ on BeO 7 
He 1650 1430 Bubble pressure BeO a, 
Lead 327 (m.p.) 469.9 Matuyama in VKS 
Hp 327 480 Capillary method 34 
vac. 330 451 Drop pressure 45 
330 448 Quincke in VKS 
330 451 Vapor pressure i 
340 448 Greenaway in VKS 
350 44] Bircumshaw in VKS 
350 453 ae 
350 449 Greenaway in VKS 
360 452 Plate removal Klyachko in VKS (1937) 
360 446 Greenaway in VKS 
366 442 Plate removal Hogness in VKS (1921) 
370 465.9 Matuyama in VKS 
370 444 Greenaway in VKS 
380 443 = 
390 442 we 
400 438 Bircumshaw in VKS 
400 446 x 
400 443 Greenaway in VKS 
410 442 ” 
420 442 
425 440 Vapor pressure Konstantinoy in VKS 
425 440 Drop pressure 45 
425 447.3 Matuyama in VKS 
430 441 Greenaway in VKS 
440 439 Greenaway in VKS 
444 433 Plate removal Hogness in VKS (1921) 
472 443.4 Matuyama in VKS 
480 431 MH 
507 440.5 Matuyama in VKS 
522 429 Plate removal Hogness in VJS (1921) 
525 424 MH 
550 423 MH 
557 430.7 Matuyama in VKS 
600 436 Bircumshaw in VKS 
600 426 a 
610 421.8 Matuyama in VKS 
657 415.9 4 
750 423 Bubble pressure Draht in VKS (1926) 
800 409 Bircumshaw in VKS 
800 425 = 
800 418 Bubble pressure Draht in VKS (1926) 
900 407 a ce 
982 415 Bircumshaw in VKS 














SURFACE TENSION OF LIQUID ELEMENTS (Continued) 























Element Gas ape ea Dynes/cm Method References 
Lead (cont.) | H. 1000 388 Bubble pressure 2) 
1000 401 « Draht in VKS (1926) 
1036 397 " gs 
Lithium Ar 180 397.5 Hi 36 
Ar 500 351.5 oH 36 
Magnesium 650 515 % 38 
Ar 681 563 f 39 
Ar 681 563 " Zhivov in VKS (1937) 
700 550 Bubble pressure 37 
Ar 714 552 " Zhivov in VKS (1937) 
Ar 723 549 a St 
Ar 766 538 iH 
Ar 789 532 A 
Ar 824 520 @ as 
Ar 838 lye i « 
Ar 894 502 i Ks 
Mercury Air 20 435.5 | Oscillating jet 32 
vac 20 484 Drop pressure 33 
20 465 MH 
vac. 25 484 Sessile drop 31 
vac. 25 483.5 u 30 
112 454 MH 
200 436 
300 405 a 
354 394 ss 
Molybdenum | vac. 2620 (m.p.) 2250 Pendant drop 21 
vac. 2620 2080 H 40 
vac. 2622 2080 Drop weight 63 
Nickel vac. 1455 (m.p.) 1756 Pendant drop 3 
vac. 1455 1780 st 21 
vac. 1455 1670 Drop weight 63 
vac. 1470 1735 Sessile drop on ZrO. 43 
vac. 1470 1615 i “ MgO 43 
vac. 1470 1760 S ‘< Al,03 43 
vac. 1470 1680 Sessile drop on BeO 43 
vac. 1470 1165 . “ TiO 43 
He 1470 1530 2 “ MgO 7 
He 1470 1500 “ ““ BeO a 
He 1470 1490 “ ““ BeO 7 
He 1470 1530 a “ MgO i 
vac 1520 1740 4 “ Al,O3 7 
He 1520 1770 : “f ai 
He 1520 1600 * Af tf 
H, 1530 1650 Bubble pressure BeO a 
Ar 1550 1934 Sessile drop 18 
Niobium vac. 2415 (m.p.) 1900 Pendant drop 21 
Osmium vac. 2700 (m.p.) 2500 “ 21 
Palladium vac. 1549 (m.p.) 1500 21 
vac 1549 1470 Sessile drop 64 
Phosphorus, 
white 68.7 64.95 | Bubble pressure 44 
Platinum vac. 1773 (m.p.) 1740 Drop volume 46 
vac. 1773 1865 Pendant drop 21 
Ar 1800 1699 Sessile drop 47 
Potassium 64 101 Bubble pressure 36 
Ar 79 400.5 a Zhivov in VKS (1937) 
Ar 98 399.3 4 a 
Ar 112 398.9 7 Fe 
Ar 120 397.8 z o 





SURFACE TENSION OF LIQUID ELEMENTS (Continued) 




















Element Gas Eee Dynes/cm Method References 
Potassium Ar 133 397.3 | Bubble pressure Zhivov in VKS (1937) 
(cont.) Ar 163 395.5 se i 
Ar 195 393.4 a a 
Ar 228 391.5 | Bubble pressure ot 
Rhenium vac. 3167 + 60 (m.p.)| 2700 Pendant drop 21 
Rhodium vac. 1966 (m.p.) 2000 21 
Rubidium 39 76 23 
Ruthenium | vac. 2450 (m.p.) 2250 Pendant drop 21 
Selenium 220 105.5 49 
Silicon vac 1410 (m.p.) 730 Sessile drop 43 
He 1450 725 Pendant drop 27 
Silver vac. 961 (m.p.) 785 ef 3 
995 923 Sauerwald in VKS (1927) 
H, 1000 893 Bubble pressure 1 
H, 1000 916 + 2 
1050 916 Sauerwald in VKS (1927) 
1100 909 
H, 1100 907 Bubble pressure 58 
H, 1100 894 H 58 
1163 902 Sauerwald in VKS (1927) 
Hp 1200 876 Bubble pressure 58 
Hp 1250 849 Bubble pressure 1 
Sodium Ar 98 191 cf 42 
Ar 110 205 e40 fe Zhivov in VKS (1937) 
vac 123 198 Drop volume 41 
Ar 131 204.5 | Bubble pressure Zhivov in VKS (1927) 
Ar 145 203.8 ss $ 
Ar 176 202.6 Sf rs 
Ar 206 AAI eal ¢ 4 
Ar 229 199.7 i 
Ar 249 199.0 | Bubble pressure Zhivov in VKS (1927) 
Ar 263 198.2 ss es 
Sulfur vac. 120 60.9 | Pendant drop 48 
Tantalum vac. 2996 + 50 (m.p.)} 2150 § Pal 
vac. 2996 + 50 2360 2 
Tellurium vac. 460 178.4 | Capillary method 2 
Thallium H, 318 436-444 | Bubble pressure 
Tin 232 612 Siedentopf in VKS 
232 480 Smith in VKS 
232 524 Coffman in VKS 
H, 232 566 Capillary method 34 
Air 232 662.2 Matayuma in VKS 
vac. 232 578.8 
232 543.7 | Bubble pressure 65 
240 527 Coffman in VKS 
vac. 250 575.8 Matuyama in VKS 
vac 250 549 Drop pressure 12 
H; 253 526 a Bircumshaw in VKS (1926) 
Air 259 652.4 Matuyama in VKS 
280 §23 Ring removal Klyachko in VKS (1949) 
Air 280 523 ne 50 
Hy 299 527 Drop pressure Bircumshaw in VKS (1926) 
299 640.6 Matuyama in VKS 
300 566 eS 
319 519 Drop pressure Hogness in VKS (1921) 
325 640.6 Matuyama in VKS 
340 520 Ring removal Klyachko in VKS 
340 520 a 50 
347 627.8 Matuyama in VKS 
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SURFACE TENSION OF LIQUID ELEMENTS (Continued) 









































Element Gas ee Dynes/cm Method References 
Tin (cont.) 350 556.2 Matuyama in VKS 
oz 632.7 gf 
362 580 Drop pressure Hogness in VKS (1921) 
364 632.7 Matuyama in VKS 
396 520 Drop pressure Hogness in VKS (1921) 
399 617.1 Matuyama in VKS 
400 545.4 
H2 401 526 Drop pressure Bircumshaw in VJS (1926) 
418 617.1 Matuyama in VKS 
450 535.6 A 
500 528.8 4 
550 516 a 
600 506.2 “ 
vac. 600 526 Drop pressure 12 
H: 600 525 ss Bircumshaw in VKS (1926) 
He 740 508 Bubble pressure 1 
H2 800 520 Drop pressure Bircumshaw in VKS (1926) 
H, + Ar 878 508 Bubble pressure Draht in VKS (1926) 
H,. + Ar 900 506 “ty ie 
H, 964 514 Drop pressure Bircumshaw in VKS (1926) 
H,+ Ar 1000 497 Bubble pressure Draht in VKS (1926) 
H, + Ar 1050 492 as ot 
H. 1115 479.5 1 
Titanium vac. 1725 + 10 (m.p.)} 1650 Pendant drop 21 
vac. 1725 + 10 1460 40 
vac. 1725 + 10 1510 Capillary method 53 
Tungsten vac 3410 (m.p.) 2310 Pendant drop 54 
vac 3410 2500 i 21 
Vanadium vac. 1710 (m.p.) 1950 21 
Zine 420 13 Matuyama in VKS (1926) 
440 816 Pelzel in VKS 
460 808 oe 
462 782 Ring removal Klyachko in VKS (1937) 
Air 462 782 56 
477 753 Hogness in VKS (1921) 
490 802 Pelzel in VKS 
500 798 : 
505 762.2 Matuyama in VKS (1926) 
H., Ar 510 785 Bubble pressure ) 
510 785 Krause in VKS 
543 747 Hogness in VKS (1921) 
545 749.5 Matuyama in VKS (1926) 
550 778 Krause in VKS 
560 784 Pelzel in VKS 
H, 600: 787 Bubble pressure 55 
600 787 Bircumshaw in VKS (1926) 
600 768 Krause in VKS 
600 774 Pelzel in VKS 
616 379.7 Matuyama in VKS (1926) 
635 728.9 Matuyama in VKS (1926) 
H., Ar 640 761 Bubble pressure 9 
640 761 Krause in VKS 
670 756 Pelzel in VKS 
He 700 763 55 
700 763 Bircumshaw in VKS 
Zirconium vac. 1857 (m.p.) 1411 Drop weight ? 
vac. 1857 1400 ss 29 
1857 1480 Pendant drop 21 
1857 1390 Mf 40 


ee ee ee ee ee aa a 
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SURFACE TENSION 


SURFACE TENSION OF INORGANIC SOLUTES 
IN WATER 


% = Weight % of solute 
y = Surface tension in dynes/cm. 








































































































































































































Solute | T°C xe Solute T°C 2 
[ | 
HCl 20 | % | 1.78} 3.52] 6.78|12.81| 16.97/23.74/35.291 NaCl 20 | % | 0.58] 2.84] 5.43/10.46] 14.92/22. 62/25.92 
y |72.55|72.45|72.25171.85| 71.75|70.55|65.75 vy |72.92173.75|74.39|76.05| 77.65/80. 95/82.55 
HNO; 20 | % | 4.21] 8.64/14. 99134.87 PbCl 25 | % |21.57|28.52/37.74 
y |72.15]71.65170.95|68.75 7 ‘|75. 20/76. 80/79. 20 
H2SO.4 25 % | 4.11) 8.26)12.18]17.66] 21.88/29.07/33.63 BaCle 25 % | 9.26}16.73/25. 58 
y |72.21|72.55|72.80/73.36| 73.91|74.80|/75. 29 y |73.50|74.93/76.38 | 
HClO; 25 % | 4.86/10.01}20. 38/30.36] 53.74|63.47|72.25 MegClz 20 % | 0.94) 4.55} 8.69/16.00| 22.30\25.44 
y |71.18/70.34|69.21/68.57) 69.02/69.73|/69.01 y |73.07|74.00|75.75/79.15) 82.95/85.75 
KOH 18 CAN a (ed | asa 3 UH ORO BW AREY 6 NaBr 20 % | 4.89) 9.33/13.37/23.00 
y |73.95|74.85|76. 55/79. 75 y |73.45|74.05|74.75/76. 55 
NaOH 18 % | 2.72) 5.66/16.66/30. 56} 35.90 Al2(SOs)3 25 % 2.54) 4.06) 9.40)/14.60] 19.32/23.54/25.50 
y |74.35/75.85|83.05|96.05|101.05 y |72.32|/72.92|73.51|/74.71| 76.06/78.30/79.73 
NH.OH 18 | % | 1.72] 3.39] 4.99] 9.51] 17.37/34.47/54.37] MgSO. 20 | % | 1.19] 5.68/10.75|19.41| 24.53 
y |71.65|70.65/69.95/67.85| 65.25/61.05/57.05 y |73.01|73.78|74.85|77.35| 79.25 
KCl 20 % | 0.74) 3.60) 6.93]/13.88] 18.77|22.97|24.70 Na2SO4 20 % | 2.76) 6.63)12.44 
y |72.99|73.45|74.15|75.55| 76.95/78. 25178. 75 y |73.25|74.15/75.45 
ae ee, be S| » eo eS No Rd 
LiCl 25 % | 5.46) 7.37 10.17113..95 Na2CO; 20 % | 2.58) 5.03] 9.59)13.72 
y |74.23/75. 10/76. 30/78. 10 y |73.45|74.05|75.45176.75 
NaNO, 20 | % | 0.85] 4.08| 7.84/14.53] 29.82/37.30/47.06 
> |72.87|73.75|73.95|75.15| 78.35/80. 25/87 .05 











































SURFACE TENSION OF INORGANIC SOLUTES 
I 











N ORGANIC SOLVENTS 
































































































% = Mol % 
y = Surface tension in dynes/cm. 
Solute Solvent TSC Solute Solvent 
LiCl Ethyl] alcohol 14 % | 0.72) 2.30) 4.62 Ethyl] alcohol 24 % | 0.45) 1.80) 3. 63) 4.54 6.02/10. 4¢ 
y |22.90/23.17/23.26 y |22.47/22.82/23.41/23.52/24.00/25. 07 
LiBr Ethyl] alcohol 14 % | 0.95} 2.60 Acetone 14 % | 0.93} 2.08! 5.07) 6.53 
y |23.08/23.35 y |24.22/24,40/25.04/25.12 
Lil Ethyl alcohol 14 % | 1.43} 2.87) 5.08)/10.21]19.47/26.92 Methyl alcohol 22 | % | 0.90} 2.79! 5.07 
y |23.11/23.56)24.39)26.03/28.87/31.95 y |22.97|24.23/25.84 
KI Methyl alcohol 14 % | 0.81) 1.52) 2.68 Ethyl alcohol 24 | % | 0.41] 1.72] 3.42) 6.90 
y |23.76/24.11/24.71 y |22.70/22.90/23.71/25.49 
CaCl: | Ethyl alcohol 24 % | 0.94) 1.98) 3.79] 7.47 H2SO, | Ethyl ether 17| %13 10 40 75 90 
y (22.62/22. 58/23. 23|23.97 y |17.30 19.55 32.50/46. 30/46. 83 
Nal Methyl alcohol 14 % | 0.76} 1.48 33) 8,55|/12-58 H2S0O, | Nitrobenzene SAGs 

































SURFACE TENSION OF ORGANIC COMPOUNDS 


IN WATER 


% = Weight % of solute 
y = Surface tension in dynes/cm. 




































































Solute To| % Solute BR 7% 

Cc ay; Cc 7 
Acetic acid...| 30] %| 1.00 | 2.475] 5.001|10.01 |30.09 |49.96) 69.91 | p-Aminoben- | 25 | % |12.35 
y (68.00 |64.40 |60.10 |54.60 [43.60 |38.40) 34.30 zoic acid y |73.38 
Acetone...... 25} %| 5.00 {10.00 |20.00 |50.00 |75.00 |95.00|100.00 | Aminobutyric| 25 | % | 4.96 
y |55.50 |48.90 |41.10 |30.40 |26.80 |24.20} 23.00 acid y 171.91 

| | — —————_+——_-} 

Acetonitrile. .| 20} %| 1.13 | 3.35 |11.77 |20.20 |37.58 161.33] 81.22 Ammonium 29 | % |30.00 
y |69.02 |63.03 |47.61 |39.06 |31.84 [30.02] 29.02 lactate y |35.40 
o-Aminoben- | 25] % |12.35 |22.36 |30.45 |37.44 n-Butanol....| 30) %| 0.04 
zoic acid y |71.96 |73.23 |74.54 |75.79 y |69.33 
m-Aminoben- 25] % |12.35 |22.36 |30.45 |37.44 n-Butyric 25| %| 0.14 
zoic acid y |73.30 |74.59 |76.16 |77.89 acid y |69.00 
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22.36 
74.79 


9.34 
71.67 


50.00 
34.40 


0.41 
60.38 

















0.31 
65.00 








30.45 
76.32 


13.43 
71.40 


60.00 
35.40 


9.53 
26.97 


1.05 

















56.00 





37.44 
78.20 








70.00 
35.60 


80.44 
23.69 


8.60 
33.00 
































90.00 
44.50 
94.20) 97.40 
23.29) 22.25 
79.00)100.00 
27.00} 26.00 
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SURFACE TENSION OF ORGANIC COMPOUNDS 
IN WATER (Continued) 














































































































































































bs 
Dioxan....... 26 | %| 0.44 | 2.20 | 4. 79 11.14 |20.17 |35.20 58. 00 oe %| 8.56 (19.39 |30.41 |50.45 [69.93 |80.14| 92.00 
y 169.83 165.64 |62.45 [56.90 [51.57 [45.30 y 167.80 |62.62 |59.15 |52.85 |47.05 |43.62| 41.60 
Dioxan...... 26 | %167.68 |76.45 |83.02 |91.90 195.60 |97.77 Potassium ae % 140.00 |50.00 |60.00 |70.00 
y 136.95 |35.80 |35.00 |33.95 |33.60 |33.10 lactate vy |66.40 [66.40 |65.40 163.40 
Formic acid..] 30 | %] 1.00 | 5.00 |10.00 |25.00 |50.00 |75.00/100.0@Phenol....... 20] %| 0.024] 0.047| 0.118] 0.417] 0.9411 3.76 5.62 
y |70.07 |66.20 |62.78 |56.29 |49.50 |43.40| 36.5 y |72.60 |72.20 |71.30 |66.50 |61.10 |46.00| 42.30 
Glycerol... .. 18 | %| 5.00 |10.00 |20.00 |30.00 {50.00 |85.00/100. od -Propanol...| 25] %] 0.1 | 0.5'|1.0 [50.0 |60.0 |80.0 | 90.0 
y |72.90 |72.90 |72.40 |72.00 |70.00 |66.00| 63. y [67.10 |56.18 |49.30 |24.34 124.15 |23.66| 23.41 
Glycine...... 25 %} 3.62 | 6.98 |10.12 |13.10 Propionic 25) %| 1.91 | 5.84 | 9.80 |21.70 |49.80 |73.90]100.00 
y |72.54 |73.11 173.74 |74.18 acid y [60.00 |49.00 |44.00 136.00 |32.00 |30:00| 26.00 
Hydrocin- 21.5] %| 7.02 |12.62 |18.39 |26.09 |31.06 138.25! 47.99Sodium 201 %| 1.00 |10.00 |30.00 40.00 |50.00 |60.00| 70.00 
namic acid y [69.08 |66.49 |63.63 |59.25 156.14 |52.96| 47.244 lactate y {70.40 |69.60 [68.50 |64.80 [45:40 156.701 60.70 
Methyl 25 | %| 0.66 | 1.29 | 2.29 | 3.56 Sucrose...... 25] % 110.00 |20.00 |30.00 |40 00 |55. 
acetate y |66.33 |62.92 |58.22 55.08 y 172.50 |73.00 |73.40 |74.10 |75.70 










Solute 





Acetic acid... 





Acetic acid... 


Acetone...... 
Acetonitrile... 
Anihne. ... 2: « 


Carbontetra- 


chloride 


Cyclohexane. . 


Naphthalene.. 








Napbhthalene.. 

















SURFACE TENSION OF ORGANIC COMPOUNDS 
IN ORGANIC SOLVENTS 


“ = Weight % of solvent 
= Surface tension dynes/em. 


Solvent 













































































SURFACE TENSION OF METHYL ALCOHOL 
IN WATER 


% = Volume % of alcohol 
= Surface tension dynes/cm. 










10.00 





7.5 












60.90 | 59. 
59.33 | 57. 
56.19] 55. 









43.24 ae 30.79 Bie ate 
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B 5 ; ; 
ar 25.40/25.21/25.32/25.43/25.99 
Acetone 25.63/50. 83}75. 62 
27. 50/26.61/24.90 
Ethyl eth 21.83)/40.98/61. 29/75. 69/89 .03 
ae a 16.75)17.49/19.15}19.80)21.00 
Ethy! alcohol 10.83/32. 42/49.90/69.78/80.19 
seh il’ 22.92/23. 92)24.36/25.08/26. 51 
Cycloh 14.35/37. 65/50. 67/72. 28/96. 46 
eda 24.21/24.51/24. 50/25. 61/37.45 
Benzene 30.40/51. 69/62. 38/78. 29/88. 62 
24.39/24.09/23.78/23.47|23.21 
Nitrobenzene 5.00|10.00 
37.59/33 .03 
B 20.00}40.00/50.00/60.00/80.00 
ade 23. 42/26. 70/27. 80/29. 20/31.70 
p-Nitrophenol 








SURFACE TENSION (Continued) 


SURFACE TENSION OF ETHYL ALCOHOL 
IN WATER 


% = Volume % of alcohol 
y = Surface tension dynes/em. 


72.00 80.00 





WATER AGAINST AIR 


Tempera- Surface ; Tempera- Surface ss ag Simace 
ture tension tension d siC 
2 dynes/cm. C dynes/cm. ynes/cm. 





INTERFACIAL TENSION 


Surface Tension at the Interface Between Two Liquids 
(Each liquid saturated with the other) 






Liquids 

















Benzene- -Mercury... Water- -Heptylic acid 7.0 
Ethyl ether- -Mercury Water- -n-Hexane.... 51.1 
Water- -Benzene..... Water- -Mercury..... 375. 
Water- -Carbon tetra- Water-n-Octane...... 50.8 
chloride Water-n-Octyl alcohol 8.5 







Water- -Ethyl ether. . 
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Substance 


SURFACE TENSION OF VARIOUS LIQUIDS 


Surface 
In contact tension 





Acetaldehyde 
Acetaldoxime 
Acetamide..... 


A COL GMO nro ec css © ucuuiia as sme 


ATCRUOMEU RIOR 45a whore terient ree oe 
ACE LODRENONGH ac iheaemauaee ns on 
Aastyt chloride s.48 228-9 hb oti 
Acetylene........ 
Acetylsalicylic acid (in aq. sol.) . 

Aly Paleobotss 2.4 ais scueouon tee. 
Allyl isothiocyanate. nce ves en: 
PASIOROMIA a antic vecaue cae ae eee 


CEE Ro yhereat Sagan Ae ea, od 


PAP OM eI, Cretaperesiiesis (0. s/ch svg cama eee 


Benzaldehyde.. -....+.:csesunsees 
Dentene weer aes ova Oo OR 


Beazonrtriley. 52 is eee 
Benzophenone............ 

Hensylanmines ae. f se 
Benzyl alcohol..... 
IBrominems hoochie ys toed 


p-Bromophenol... . 
d-sec-Buty] alcohol 
n-Butyl alcohol. ae 


“ “a “ 


tert-Butyl alcohol... 
n-Butylamine...... 
n-Butyric acid..... 
Carbon bisulfide. . . 


“a uc 


Carbon monoxide.. . 
te is 


S-Chlorophenol ss aiasie haem dene oe 
CV CLONES ARE x. cpg Slots se hee w eR Bs 
Dichloroascetic Acid... foie: os oe nfsteds ls 
Dichloroethane...... 
Diethylamine........ 
Diethylaniline’... 003. ..-.0% 
Diethyl carbonate die 
Diet Oxalate sc.52 op. Syne te oer eh 
Diethyl phthalate 

Pretty SUllatevig.. ccs ns wun we oe «ES 
Dimethylamine Fai uvES MS hoses CARS ats Ce 
Dinsethylanwine oe ac jc ss ea Se 2 foe 
1,5-Dimethyl-2-phenyl-3-pyrazolone. . 
Dimethyl sulfatenaeten <tebeletioba. 420 
Diphenylamine..o2 josie. one on ed 
Ethyl acetate...... 6... eee e eee 


“ “a 


Ethyl acetoacetate..........-...-.. 
Ethyl alcohol 7 Oe, ie Lee 


: : CwHisN. . : 
EN@sEts0@. 4.2 3 


with peat. 
Formula Cc dynes/cem 


--vapor 
.| - -vapor 
..] --vapor 
.| - -vapor 
.| - -vapor 
- -vapor 
- -vapor 
- -vapor 
- -air or vapor 
- -air or vapor 
--air or vapor 
- -vapor 
- -vapor 
.| - -vapor 
- -vapor 
.| - -vapor 
- -air or v 
- -air or 
.| - -vapor 
- -vapor 
.| - -air 
.| - -vapor 
- -air 
--vapor 
.| - -vapor 
- -air 
~ -air 
- -air 
- -saturated with 
vapor 
| - -air 


.| - -air 
.| - -air or vapor 
.| - -vapor 
- -air or vapor 
.| - -air or vapor 
-air 
- -vapor 
.| - -vapor 
.| - -vapor 
- -air or vapor 
..|--air or vapor 
.| - -air or vapor 
..|--air or vapor 
.| - nitrogen 


0 
aL 
5 
0 
40) 
5 
53 
.36 
5 
.2 
6 
a | 
Bt 
Be 
8 


. | ~ nitrogen 
.| - -vapor 


.| - -air 
.| - -vapor 


- -air 
C2H2Cl2.O2 .| - -nitrogen 
C2HuCle. . .| - -air 
C4HuN....| - -air 
- -vapor 
- -air 
CeHi04. ..} - -vapor 
Ci2H1404...| - -vapor 
C4Hi2.04S. .] - -air 
.| - -nitrogen 
- -nitrogen 
--air or vapor 
CutaN.0, - -vapor 
4S...] - -air 
Sunn. ..| --air or vapor 
.| - -air 
.| - -air 
.| - -air 
.| - -air or vapor 
- -air 
- -vapor 
- -vapor 
- -vapor 
.| - -nitrogen 
.| - -nitrogen 
.| --air or vapor 


= 


ANOAIHMOUKMMNOWN EERE 
me = 


CsHuN.. 
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SURFACE TENSION OF VARIOUS LIQUIDS 


Substance 
In contact 
with 
Name Formula 
thylbenzene ses ace ane Os Eoin - -vapor 
thy benzoate sicic.< scssace ec -shat etoliouele tenses CoHi0O2. . .] - -vapor 
thy li bromides sc. mucehaicite oles cranes CoHsBr....] - -vapor 
Ethyl chloroformates... at) -iiaesaise te ae CsHsC10x.. - -vapor 
Ethyl Cinnamate..75..4) nue cet emer CuH202...} - -air 
Ethylene bromide... 66 666%. sisyste sree C2H4Brz. ..| - -vapor 
Ethyleneichloridet, f a245s se she se C2HuCle - -air 24.15 
Ethylene oxidedscxaatas udeotiee CoOHUOVe ae. - -vapor 30.8 
es we ofall sacs inePage ef spans tay wis teiete ne ous CoHiOr ne - -vapor 27.6 
a) PON PAR Perens hr Smee CoO! ocee - -vapor 24.3 
Ethyl ether. ..caic cts tate cae cas CHO... .| - -vapor 17.01 
“ a Re tte MINS crise ror te CsHwO .| - -vapor 13.47 
BPthyliformates) isc ds cmtonevase emotes C3H6O2 .| - -air or vapor 23.6 
Pith yliodide ss istorii saree re (Opals Us Apres - -vapor 29.4 
Ethylinitrates.csms ot oat ase tee C2HsNOs. .| - -air or vapor DSn7 
dl-WthyWlactatesaasc cece deren CsHwOs. . .| - -air 29.9 
Bthylmercaptan sees. cic eisie aise er CoH6S..... - -air or vapor 22.5 
Mthyltsalicylatesc anise cle rletccesten CyH10Os. . .| - -vapor 38.33 
Mormamide soy .iccncra sie’ oasis ©sepeas) kansas CH3NO....] --vapor 58.2 
Formic: acid: cris atss te ee ee. crete eral CH202..... - -air 37.6 
Murturaleerpy ene de cee cee emia CsH,O:....| - -air or vapor 43.5 
Gelatin solution (i) eryercscis unre itales oe es ca - -water 8.3 
Glycerol ete eat lec cee omens C3Hs03....| - -air 63.4 
Spot Aen tour OREO ERO RT IO OEE RER PEM C3Hs0O3....| - -air 58.6 
Se RFs res Ae eer Se ots iictesattertiate C3H:03....| - -air 51.9 
Gly.collaei hier. sna Acetic sit omeine C2H6O2....| - -air or vapor vz 
Boliuimciaiccocieclbalsc oterse os choeie ee a Keak Spereeeore --vapor 5 
pulimireeicteverarsterenansVausxorajctcreretekersPecsvere etfs: astern --vapor 
See RAC 6 REESE IS Om A ae 13 Che Gee .| - -vapor 
T= LOR ANC i wat cts fais (ou sieeiene ie evexie efereeraneiats (858 ORs ome - -air 
FAV PA ZING icone cis toyare, haters tolapatere cope Nets ING Eg a stoak - -vapor 
Ey drogenisccacontertaccomiterehe trol era oe derlen ae - -vapor 
Hydrogen cyanide. oc ners area's esis SIMHC Nincncn a - -vapor 
Hydrogen peroxide, =. 4.2.0 ons sities e's Oana --vapor 
Teobutyl alcohol Se ce cceo use sche wee C4HwO....] - -vapor 
Tsobutylamine? gic. x. wees ctnse sae nes CsHuN....] - -air 
[sobutyl chlorides: crosses pon cc eon CsHoCl....] - -air 
Tsobuty rie acid’... ssn area ator C4HsO2 .| - -air or vapor 
Tsopentane sii. 3 cs 5s cise lenale. 6 gino aetos (OleWnn aes - -air 
Tsopropyliialcobol:< cic «cr oftbacie.-ieiatoe CsHsOenne: --air or vapor 
MiethylWacetate cn scciies) cess ates C3H.O2....| - -air or vapor 
Methylialcohol \ ashe ergaceire nite. CHiO Vines - -air 
. pe RN eae Ben eos oid CHO. .ae - -air 
a MO Rieneletavnie ots SERS ogee (haOns gan - -vapor 
Methylamiinencis sccm aso ane CH;NH2...] - -nitrogen 
ocean ee CH3NH:...] - -vapor 
ie Be easels aces aleve mritcrerataretores aes CH3NH:z...] - -nitrogen 
NeWiethylaniline ss. sea. ett or aes hoe CiH»N .| --air or vapor 
Methyl benzoate. cass ns neared sa: CsHsOz....| --air or vapor 
Moeothylichiorid@sc.csus: systeveisiee eis cae CH;Cl .| - -air 
Wiathiv lee ner ahisias- suede sreic esis hove pe C2H.0.5..; - -vapot 
Hs STS Arca KE ATGIE SNE RICE Ie aS C2H.O..... - -vapor 
Methylene chloride................. CHCl: .| - -air 26.52 
Methylene: iodide). i..4 kcsmisoeessietant Celene - -air 50.76 
Methyl ethyl ketone............... C.H30.....|--air or vapor 24.6 
Methyl formate... vee scabies cries C2H4O2 .|--vapor 25.08 
Methyl iodide: .3.4..2nnneagtiennbios CHsIy wiccine - -air 25.8 
Methyl propionate. ..asaeacass > «shi: C4HsO2....| --air or vapor 24.9 
Methy) salicylate... .messrr.culestoute aks CsHsO3 .| - -nitrogen 31.9 
Methyl SUING S.. ie. os Goi wee i co wees Caltssinnco. - -vapor .50 
Naphbthalenot:: (Ntsc nneis. che (OP al nec --air or vapor 28.8 
IN GOR yt 35 ios staraeein irowiesa diene a OMe Ovrmeare aca - -vapor 5.50 
Nitricacid! (98:8°%) ise o<wescase ace HUN Orgs. ee --air 42.7 
INitrobenzene fic cisate cels.¢ oe etn ol aioe CeHsNO:z. .| - -air or vapor 43.9 
Nitrocthane's tiie divine otete ee Onna C2HsNOsz. .| - -air or vapor 32.2 
INECLOPON Jey choveiiine a silane) alana s ceeete IN aisha satay - -vapor 6.6 
Was “alersnateh oar Aone ahead Opn eie eds Tents ieee - -vapor e 
ea tee MRA tous To vA Ap pidinntads - -vapor : 
Nitrogen) G6tra Oxide ..0<cak ee be DL NO OMG we ae --vapor . 
Nitromethane....aesaiand stoncen ont OHNO? .} - -vapor 8: 
INItrOUs Oxy ona eve ninels sicace cai N:0.. .| - -vapor , 
PaO CCAMO IO Mitr aiere nie wsainiecaciecotsuaeee CeHis. ca. - -vapor ; 
M-OGtYlalCOhOlicnwaenie a: 4a cs hee CsHis0 .| - -air d 
Bon eae PUG ghd Big a FA Lae he te SITE CisH34O2...| - -air : 
teeta Hives gator areneirarslr cass eure Og..4..5.5) ~=vapor 13.2 
Oxygen (UU A ORR ee URE AER MRC EPOEVE. Co Oa oicpale ae --air 12.2 
PA IO co ta oe winch oe Os........] --vapor 15.7 
el (ES spe Sihe oueEhe: Vote ise ME eae Osh cans - -vapor 18.3 
IParald@hy.des-as ns esis cain eitis-« Sbtates CeHi20s3.. .] - -air 25.9 
PHenetolow cee ieee eee areaule CsHiO0 .| - -vapor 32.74 
Phenol. ct Meee d Lert etm amton ha teers CcoHeO..... --air or vapor 40.9 
ee tients Sy auc itrrare aie daciMOlbnmn. wrtanate tks CeHeOy. con --air or vapor 39.88 
Phenylhydrazine. ithe ccetates entered CoHsNe....] --vapor 46.1 
Phosphorus tribromide............. BByatenseen - -air 45.8 
Phosphorus trichloride.............. PCls. . .| - -vapor 29.1 
Phosphorus: triiodide. .. santa unten on Pls, ....0...| =-vapor 56.5 
Propionic) acidic sa viaosstite. dra C3H.02 .| - -vapor 26.7 
n=Propyl. acetatesin ait ieh oman. tenn CsHiO2. ..| - -air or vapor 24.3 
n-Lropyl.alcoholly...etimineineneernern CsH30..... - -vapor 23.78 
WsPTOOV AMINE] widens can CaHoN .| - -air 4 
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SURFACE TENSION OF VARIOUS LIQUIDS (Continued) 




































Substance I Temper- Surface 
st ac prhgi ature tension References 
Name Formula Cc dynes/cm, 
M=PropylibrowmlGes ees. scvaememee + C3H7Br - -vapor 71 19.65 GC (1) 
NaLFOPVU HOMIE: oyei0 4.4; o:0ciaatethe eras C3H:Cl .| - -air 47 18.2 AdC(1) 
n-Propyl formate. .......... 00.600: CiHsO2 .| = -Vapor 20 24.5 AC (26, 33); AdC(1); PRS(2) 
APU OHER yo oo I GEGre DEO OAT eae CsHsN .| > -air 20 38.0 AC(17, 26, 28); GC(1); JP(5) 3 JS(4, 14) 
Quinoline Win oe eho 2 oe wafers o CoHiN....| --air 20 45.0 AC(17, 22); GC(1)3 JP(4, 5) 
BULCIN OLE AON Spee cies isis als) ermtoeatet ote ae CisHasO3...| - -air 16 35.81 PRS(1) 
Selenium teerae se eee eke Ave oh Beene .| = -air Diz. 92.4 AdP(8) 
Styrene ne io See rete sce eau ines ais Calis. 4. ua) - -air 19 32.14 PRS(1) 
Sulfurnc:aeid (98:5 Bas ce sek sin ERSOR 4 os --air or vapor 20 55.1 AC(17a); AdP(7)3; JS(2) 
Tetrabromoethane 1,1,2,2-.......... C2HoBra. ..| - -air 20 49.67 AC(6)3 ZC(2) 
Tetrachloroethane 1,1,2,2-.......... CoH2Cla - -air 22.5 36.03 ZC (2) 
Tetrachloroethylene................ CAG lise. cae --vapor 20 31.74 AC(8); GC(1) 
MROLNORE Grice alee: Se anime Mee te as Oj pear grer - -vapor 10 HEE AC (4, 17, 20, 31 
ee ati ai encase eR Gia aie) OA GOP 1015: ee - -vapor 20 28.5 AdC(4); BF (2) 
eG Ad GOO hu DUO SORT LOVjia CVn ae --vapor 30 27.4 JP(5)3; PRS(2); ZC(5, 6) 
Ram DORTIOING anos cS U ea Nisin wns C7H 9N .| --vapor 20 36.9 AC (33) 
o-Toluidine Be rete g te C7HoN .|--air or vapor 20 40.0 AC (27, 33); AS(1, 3); ZA(1) 
Toluidine....... CrHoN....| --air 50 34.6 AC(27); AS(1); JS(12) 
richloroacetic acid C2HCl302. .| - -nitrogen 80.2 27.8 ZA(A) 
Trichloroethane 1,1,2- CeH3Cls. ..| - -air 114 2270 GC(A) 
Triethyl phosphate..... CoHisOuP. .| - -air 15.5 30.61 | JS(5) 
TETIMOEHYIATING coca. Weekes cele es 3H oN .| - -nitrogen —4 17.3 ZA(1) 
SEripnenylGhrpiNol <2 Sek Gene ase 6a 8a ws CigHisO. . .| - -vapor 165.8 30.38 | JS(6) 
NinY) Gentates. os; WR’ ce Cas A Ses CaHeO2 .| + -vapor 20 23.95 
S Pe CPA cater aseetaietalae Fe cal e C4HsO2 .| --vapor 25 23.16 
Mo CATA T o, Ot ee C4H6O2 .| - -vapor 30 22.54 
a SPN ira eis wore rah tena inte Maree aaa e a : .| - -air ap 73.05 
$9G> RCV LORE ays.) «Sakina AD EINR Rana ERAN 7B Gcatuedane - -vapor 2 28.9 AC(4, 33, 34); AdC(1); JP(5)3 ZC(5 
GARVIERS Re Poly eee OiHaaeeer --air 20 30.10 | AC(6, 17, 34) NO ee 
9: Gig CONC ee en GE tw fo Ce CsPine ens - -vapor 20 28.37 | AC(6, 17, 33, 34); AdC(1) 
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Saybolt Seconds at 


Temperature 


VISCOSITY 


Viscosity.—All fluids possess a definite resistance to change 
of form and many solids show a gradual yielding to forces 
tending to change their form. This property, a sort of inter- 
nal friction, is called viscosity; it is expressed in dyne-seconds 
per cm? or poises. Dimensions,—[ml7¢t7]. If the tangential 
force per unit area, exerted by a layer of fluid upon one adjacent 
is one dyne for a space rate of variation of the tangential 
velocity of unity, the viscosity is one poise. 

Kinematic viscosity is the ratio of viscosity to density. The 
c. g. s. unit of kinematic viscosity is the stoke. 

Flow of liquids through a tube; where / is the length of the 
tube, 7 its radius, p the difference of pressure at the ends, 7 
the coefficient of viscosity, the volume escaping per second, 

apr’ 


i ay (Poiseuille). 


The volume will be given in cm? per second if 1 and r are in cm, 
p in dynes per cm? and 7 in poises or dyne-seconds per cm’. 


VISCOSITY OF WATER BELOW 0°C 
White-Twining 1914 


Viscosity 


centipoises Temperature 


ABSOLUTE VISCOSITY OF WATER AT 20°C 


Swindells, J. R. Coe, Jr., and T. B. Godfrey, Journal of Research, National 
Bureau of Standards 48, 1, 1952. 

The value found for the viscosity of water at 20°C was 0.010019 + 0.000003 
poise, 

The value 0.01002 poise is to be used as the absolute value of the viscosity 
of water for calibration purposes. 


VISCOSITY CONVERSION TABLE 
4 F : , gm 
Poise = c.g.s. unit of absolute viscosity sae oe 
, zi Mores : gm 
Stoke = c.g.s. unit of kinematic viscosity Gon SCRE dace 
Centipoise = 0.01 poise 
Centistoke = 0.01 stoke 


Centipoises = Centistokes X density (at given temperature) 
To convert poises to ea OF ht multiply by 0.0672 or 242 


respectively. 


Redwood Seconds at Saybolt Seconds at 


Engler 





Viscosity 
centipoises 








Degrees at] Centi- 


stokes 
all temps. 100°F | 130°F 





Centi- 
stokes 

70°F | 140°F | 200°F 
2.0 6 aah 8 AY 0 4 
3.0 .0 ip! 5.3 lew .5 3.7 
4.0 9.1 9,2 4 5.3 0 3.3 
5.0 3 4 6 9 5 9 
6.0 8 5.6 5.8 .5 .0 .é8 
thet) stl 8 9.0 302 ne #2 
8.0 .0 1 .4 5.0 4.4 9 
9.0 .4 56 5.8 9 Bh 9.7 
10.0 .8 9 Pr wal 0 6 
11.0 463 4 By 8 0 6 
12.0 9 .0 4 49 a 8 
14.0 3.4 3.5 3.9 .4 6 5.3 
16.0 al me AA .0 4 2.2 
18.0 9,2 9.4 9.8 9 8.5 9.4 
20.0 mr) vl w2 i) 5.8 5.9 
22.0 0 a2 ave 2.4 3.90 .5 
24.0 6 .8 4 9 9 ase 
26.0 3 3.5 .2 : 3.6 .0 
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* At higher values use the same ratio as above for 100 centistokes; e.g.4 
110 centistokes = 110 X 4.620 Saybolt seconds at 100°F. 

To obtain the Saybolt Universal viscosity equivalent to a kinematic 
viscosity determined at (°F, multiply the equivalent Saybolt Universal 
viscosity at 100°F by 1 + (t — 100)0.000064; e.g., 10 centistokes at 210°F 
are cur vend to 58.8 X 1.0070, or 59.2 Saybolt Universal seconds at 
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VISCOSITY CONVERSION 


To convert from 


cm?/sec (Stokes) 


em?/sec X 102 


(Centistokes) 


ft?/hr 


ft?/see 


in.2/sec 


m?/hr 


| ft?/hr 





Kinematic 


Centistokes 
ft?/hr. 
ft?/sec. 
in.?/sec. 


m2/hr. 


em?/sec. (Stokes) 
ft?/hr. 

ft?/sec. 

in.?/sec. 

m?/hr. 


em2/see (Stokes) 


em/see X 102 (centistokes) | 


ft?/sec. 
in.?/sec. 
m2/hr. 


em?2/sec. (Stokes) 
em?/sec. X10? (centistokes* 


in.?/sec. 
m?2/hr. 


em?2/sec. (Stokes) 
em?2/sec. X 102 (centistokes) 
ft?/hr. 
ft2/sec. 
m2/hr. 


em?/sec. (Stokes) 





em?2/sec. X10? (centistokes)! 
ft?/hr. 
ft?/sec. 
in.?/sec. 


VISCOSITY CONVERSION 


Absolute viscosity = kinematic viscosity X density; lb = mass pounds; 
lb. 


To convert from 


gm /(cm) (sec) 
[Poise] 


gm /(cm) (sec) (107) 


{Centipoise] 


kg /(m) (hr) 


Absolute 
r = force poun 


To 





gm /(cm) (sec) (10?) 
[Centipoise] 

kg /(m) (hr) 

Ib/(ft) (sec) 

lb/(ft) (hr) 

lb /(in.) (sec) 

(gm r) (sec) /em? 

(br) (sec) /in.? 


[Reyn] 
(lb r) (sec) /ft? 





gm /(cm) (sec) 
[Poise] 

kg /(m) (hr) 

Ib /(ft) (sec) 

lb /(ft) (hr) 

lb/(in.) (sec) 

(gm) (sec) /em? 

(Ibr) (sec) /in.? 


[Reyn] 

(lbp) (sec) /ft? 

gm _/(cm) (sec) 

gm /(cm) (sec) (10?) 
[Centipoise] 

lb /(ft) (sec) 

Ib /(ft) (hr) 

lb/(in.) (sec) 


(gm pr) (sec) /em? 





~) 


OD et et & 


Wee We 
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Multiply by 


10? 


875 

207625 LOse 
.550 X 107} 
.600 X 107 


~ LOme 

(S/o * 10>? 
.0O76 X 1075 
.550 X 1078 
.600 XK 1073 


581 X 107! 
581 X 10 

778 X 1074 
100) SelOe2 
.290 X 10-3 


29) eel 02 
729) G02 
SO cule 
44X10? 
.3845 X 10? 


.452 

.452 X 10? 
.50 X 10 
944 X 10-3 
323 


778 

778 X 10? 
076 X 10 
990 X 107% 
306 X 107} 


Multiply by 





10? 


sO 102 
ee Ome 
.419 X 10? 


6 xX 10=¢ 
02 X 10-3 


545 < LORS 
HOSSR ><a Ome 


HOPS MO 
.419 

.60 X 107% 
ROZ EX Ome 
.45 X 1077 


.089 & 1075 


sUithey Xs Wie? 
CUS 26 NOM 


VISCOSITY CONVERSION 


Absolute (Continued) 


To convert from 


kg/(m) (hr) (Cont.) 


lb / (ft) (sec) 


Ib /(ft) (hr) 


Ib /(in.) (sec) 


(gm r) (sec) /em? 


(Ib) (sec) /in.? 
[Reyn] 


(Ibr) (sec) /ft? 


To 


(lbw) (sec) /in.? 
Reyn] 


[Re 
(Ibe) (sec) /ft? 


gm /(cem) (sec) 
[Poise] 

gm /(cm) (sec) (102) 
{[Centipoise] 

kg /(m) (hr) 

Ib/(ft) (hr) 

Ib /(in.) (sec) 

(gm 7) (sec) /em? 

(lb) (sec) /in.? 


[Reyn] 
(lbp) (sec) /ft? 


gm /(cm) (sec) 
[Poise] 

gm /(cm) (sec) (10?) 
[Centipoise] 

kg/(m) (hr) 

lb/ (ft) (sec) 

lb/(in.) (sec) 


(gm r) (sec) /em? 


| (br)(sec) /in.2 


[Reyn] 
(Ib r) (sec) /ft? 
gm /(cm) (sec) 
[Poise] 
gm /(cm) (sec) (10?) 
(Centipoise] 
kg /(m) (hr) 
lb /(ft) (sec) 
lb /(ft) (hr) 
(gm F) (sec) /em? 
(lb) (sec) /in.? 


{Reyn] 
(Ib) (sec) /ft? 
gm /(cm) (sec) 
gm /(cm) (sec) (10?) 
Centipoise] 
kg/(m) (hr) 
lb /(ft) (sec) 
lb /(ft) (hr) 
lb /(in.) (sec) 
(Ib r) (sec) /in.? 
[Reyn] 
(Ib r) (sec) /ft? 
gm_/(cm) (sec) 
[Poise] 
gm /(cm) (sec) (10?) 
{Centipoise] 
kg/(m) (hr) 
lb /(ft) (sec) 
lb /(ft) (hr) 
lb /(in.) (sec) 
(gm r) (sec) /em? 
(lb) (sec) /ft? 


gm /(cm) (sec) 


lb /(in.) (see) 

(gmp) (sec) /em? 

(lb) (sec) /in.? 
[Reyn]} 
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OPN We 


Multiply by 


ROZOe alias 
POX LORS 
.488 X 10! 
.488 X 103 


rapt 2% 108 
.60 X 10% 


.429 X 104 
.20 X 10 
.32 X 104 
HePAll Ym: 
sOOU al One 


ofa) 26 UO 


807 
.807 


.530 
.590 


x 10? 
x 104 


XG1O® 
x 10 
372 X 105 
492 
422 


048 


<plOn 


x 104 
X 10° 


x<el07 
3 X 108 
xX 107 
X 10? 
x 10 
xX 10? 


x 10? 
x 104 
X 105 
x 10 
x< ge 


xl Ome 
>< IOs 


THE VISCOSITY OF WATER 0°C TO 100°C 


Contribution from the National Bureau of Standards, not subject to copyright. 
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The above table was calculated from the following empirical relationships derived from measurements in viscometers calibrated 
with water at 20°C (and one atmosphere), modified to agree with the currently accepted value for the viscosity at 20° of 1.002 ep: 


1301 
Ce) on. = = 
0° to 20°C: logio m = 958333 + 8.1855(T—20) + 0.00585(T—20)2  2-30283 


(R. C. Hardy and R. L. Cottingham, J.Res.NBS 42, 573 (1949).) 


_ 1.3272(20—T) — 0.001053 (T—20)? 
a: T + 105 


(J. F. Swindells, NBS, unpublished results.) 








20° to 100°C: logio = 
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VISCOSITY OF LIQUIDS 
Viscosity of liquids in centipoises (cp) including elements, inorganic and organic compounds and 














mixtures. 
= a SS | ae san > La | | a ne ee es ne ae 
Tgaid pee Viscosity rand oniy Viscosity 
ep C cp 
Acetaldehyde............. 0 .2797|| n-Amyl acetate............ 11 1.58 
10 .2057 45 .805 
20 22 BICONO Lee heen ade 15 4.65 
ACSCENIIGE Rs ce tecsign. ease 120 2.22 30 2.99 
130 1.90 GULL Ee AsA ort een 15 1.188 
INGO HICERCIM erate eS Hee 5 1.31 AMIN G pirates Maen ds oa. —6 13.8 
18 1.30 0 10.2 
25.2 TRL: 5 8.06 
30 1.04 10 6.50 
41 1.00 15 5.31 
59 AG) 20 4.40 
70 .60 25 3 etl 
100 .43 30 3.16 
aN VORGEL jo. fences. gor 0 1.24 35 Devel 
15 971 40 2.37 
18 .90 50 1.85 
30 183 60 175 
100 49 70 1.27 
ACCEONE x hs RO Shar ate —92.5 .148 80 1.09 
—80.0 1.487 90 .935 
—59.6 .932 100 825 
—42.5 RODS RATISO Wh ac nvoresporee. alae seeks 0 1.78 
—30.0 .505 20 1.32 
—20.9 .510 40 2 
~13.0 470 || Antimony, liq.............| 645 1.55 
—10.0 .450 700 1.26 
0 399 800 1.08 
15 337 850 1.05 
25 1316) ||| Benzaldehy.de)ane.. 42.550 25 1939 
30 B29 58 Benzene seer ee ser 0 912 
41 . 280 10 .758 
Acetonitrile... Shee hosc kn 0 442 20 .652 
15 875 30 .564 
25 3845 40 .503 
Acetophenone............. 11.9 2.28 50 442 
23.5 1.59 60 .392 
250 AL Capi byy 70 3858 
50.0 1.246 80 329 
80.0 P/o4m | Benzonitrll ep nen sa tienicn ee: 25 1.24 
PATNI None cee. oe ace | LO ZES 72% || Benzophenones.)..4.. 5. 55 4.79 
Alcohol. See Ethyl, Methyl, 120 1.38 
etc. Benzyl alcohol............ 20 5.8 
Allyitalcoholeenette 2): ne 0 2y145e|) Benzylamine.. sees... 25 1.59 
15 1P49ma | Benzylanilinesse see 33 2.18 
20 1.363 130 1.20 
30 OZ Benzylhethermeene nr niet 0 10.5 
40 .914 20 5.33 
70 553 40 3.21 
Allvlamine ws... Sec 6.s meee 130 PHOS NMBisnalbheee ye seae eels 285 1.61 
AM ehlonide an anes eee ae 15 B47 304 1.662 
30 .800 365 1.46 
Amiinonia.... He.c. sxe s+) S69 A75 451 1.280 
—50 317 600 .998 
—40 £2 (Gal Bromine | icheeene en ener —4.3 1.31 
—33.5 255 0 1.241 




















VICOSITY OF LIQUIDS (Continued) 











lente ae bee and a ns 
Bromine liqh= ana ere 12°56 OF Carbon tetrachloride....... 20 .969 
16 0 30 .843 
19.5 .995 40 .739 
28.9 911 50 .651 
o-Bromoaniline............ 40 3.19 60 585 
m-Bromoaniline........... 20 6.81 70 524 
40 3.70 80 468 
80 i710 90 .426 
p-Bromoaniline............| 80 1.81 100 384 
Bromobenzene............ 15 OG Cepylealcono) ewer ere ae 50 13.4 
30 A985) Chlorme: igh. aera + once —76.5 1129 
BLOM OLOnn eee teen 15 Pe AUS —70.5 .680 
25 1.89 —60.2 .616 
30 1.741 —52.4 .566 
Butyliacetate. we. ...5..-- 0 1.004 —35.4 494 
20 132 0 .385 
40 .563 || Chlorobenzene............ 15 .900 
n-Butyl alcohol............ —50.9 36.1 20 .799 
—30.1 14.7 40 .631 
—22.4 gh all 80 .431 
—14.1 8.38 100 367 
0 Hal SGg kG MiOrOLorin =a sy eee ae —13 .855 
15 3.319 0 .700 
20 2.948 8.1 .643 
30 2.30 15 .596 
40 1.782 20 .58 
50 1.411 25 542 
70 930 30 .514 
100 540 39 .500 
sec-Butyl alcohol.......... 15 4.21 o-Chlorophenol............ 25 4.11 
n-Butyl bromide........... 15 .626 50 2.015 
n-Butyl chloride:.......... 15 .469 || m-Chlorophenol........... | 25 11.55 
Butyl chloride, tertiary..... 15 543 || p-Chlorophenol............| 50 4.99 
n-Butyl formate........... 0 940) I Gopperclign. =o ihe. > << cena 1,085 3.36 
20 .689 1,100 SBS 
JEXDOUUO. BONIS Sano obo ann nae 0 2.286 1,150 3.22 
15 1.81 1,200 3.12 
20 1 540) Wo-Gresols. ..& Seo ccs oe 40 4.49 
40 15 £20: ernsGresoll. cs ho aa acceceanes 10 43.9 
50 975 20 20.8 
70 .760 40 6.18 
100 SOD LT | ge UmesOle ... pea seem oe 40 7.00 
Cadmiumn Jd). amas. sen cs) 349 Vdd» NI CREOSOUE!. de ig cn ante aay grein 20 12.0 
506 1.18 Cycloheptane............. 13.5 1.64 
603 1.10 Crolohexanes.. cs. oec5en 17 1.02 
Carbolic acid. See Phenol. Gyolohexanols. wt... ens: 20 68 
Carbon dioxide, liq., pres- 0 -099 ||'Gyelohexene..... 44. ..2..... 1355 .696 
sure that of saturated 10 O85 20 .66 
vapor 20 O71 Ni'Gyelooctane,..5.Wa. 106. 0 13.5 2.35 
30 .053 | Gyclopentane..i4......... 13.5 .493 
disulfide........ —13 fOL4) || DeCANS: 44.564 fee roe 20 .92 
—10 .495 || Diethylamine............. 25 346 
0 436 25 367 
5 .380 || Diethylaniline............. oO 3.84 
20 363 20.0 2.18 
40 330 25.0 1.95 
Carbon tetrachloride....... 0 1.329 || Diethylearbimol............ 10) 7.34 
- 15 1.038 || Diethylketone............. 15 493 
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VISCOSITY OF LIQUIDS (Continued) 




















Liquid Témp Viscosity Tiga Temp. | Viscosity 
C cp °C cp 
Dimethylaniline........... 10 1.69 || Ethylbenzene, bromide. ...| —80 1.81 
20 Kt 0 487 
25 1.285 10 441 
30 ulpsaley 15 418 
40 1.04 20 402 
50 91 30 348 
Dimethyl-a-naphthylamine.| 130 .868 || n-Ethyl butyrate.......... 15 711 
Dimethyl- er 130 .952 || Ethyl carbonate........... 15 .868 
Diphenyl. . 70 1.49 || Ethylene bromide.......... 0 2.438 
100 .97 aN 1.95 
Diphenylamine............} 1380 1.04 20 1720 
Dodecaneia, eeu. ckak. « 25 1.35 40 1.286 
Ether ‘(diethyl-)........... —100 1.69 67.3 .922 
—80 .958 70 .903 
—60 .637 82.2 .750 
—40 461 99.0 .648 
—20 .362 chlondetesse cee es 0 TROT 
0 . 2842 15 .887 
ike 240 19.4 .800 
20 2832 40 .652 
25 DP, 50 .565 
40 .197 70 .479 
60 .166 gly.collaten es obtees okie ans 20 19.9 
80 .140 40 9.13 
100 .118 60 4.95 
Bthylacetaier. 0e a... 5 55 0 .582 80 3.02 
8.96 .516 100 1.99 
10 .512 Oxide Warn Meee ces —49.8 577 
a5 473 — 38.2 .488 
20 455 —21.0 394 
25 441 0 .320 
30 S400 thy formate: ee seakee 20 .402 
50 345 AOC OPA Lee Meyers 5) 0 M2. 
(hs) 283 15 .617 
MeoOWOlen nhc cA sc age = OOM LL 44.0 20 592 
—89.8 28 .4 40 495 
—71.5 13.2 70 .391 
—59.42 8.41 ITOH RIN sean Mees Gena coc ras 24.7 3.016 
—52.58 6.87 Oxalate ait anche cede 15 Pil 
— 32.01 3.84 pLOpIoNAtey- wakes. sees 15 564 
—17.59 YEAST all! EHV ize) 10) Um aucic la Grol aiaco. Cechonee 0 29.9 
— .30 1.80 20 9.22 
0 Thee 40 4.22 
10 1.466 || Fluorobenzene............. 20 .598 
20 1.200 40 478 
30 1.003 60 389 
40 834 80 .329 
50 .702 100 275 
60 2592) |liormamide.ttece ies ab + 2 0 7.59 
70 504 25 3.30 
alcohol, anhy.)..........|/—148 8,470 HORM CIACICMp er etn ist yatra: 7.59 2.3868 
—146 5,990 10 2.262 
—130 467 20 1.804 
QUINT Cheep aN catecis ca. eusice 25 2.04 30 1.465 
Ethylbenzene............. ily .691 40 1.219 
DET ZOALE Ypres odes ores 20 2.24 70 .780 
LOMId leer cores —120 on0 100 549 
—100 2.89 




















VISCOSITY OF LIQUIDS (Continued) 








Liquid re Mier, Liquid Michi eats 
Purturols-s.05. 2 eee 0 DEAS MAliIsoheptanes 45a... he 40 315 
25 1549 eel Wsohexane:. pe teaser: 0 .376 
Glucose. cnt ees. 22 9.1 >e10! 20 .306 
30 6.6 10% 40 254 
40 2.8 36104) Isopentane... ..5.Gbs...- oo. 0 273 
60 |9.3 x 107 20 .223 
80 6.6 > 105 || Isopropyl alcohol.... 15 2.86 
TOO: 1 ae2ietee power 30 Ld 
Glycerini: Gets cose es ae Cate O88 isoquinoline. .eepeee eee ee 25 3.57 
—36 2.05 °5¢ 100 Niieosatrot 94. i: . ee ods 25 3.981 
—25 262s colO55|\laeady licen cue eee er enero) 2.58 
—20 1.34 X 105 400 2.33 
—15.4 | 6.65 X 104 441 2.116 
—10.8 | 3.55 X 104 500 1.84 
—4,.2 |1.49 x 104 551 era) 
0 12,110 600 1.38 
6 6,260 703 1.349 
15 2,330 844 1.185 
20 1,490 Menthols liqaecss a= see 55.6 6.29 
25 954 74.6 2.47 
30 629 99.0 1.04 
Glycerin trinitrate......... 10 69.2 IMCL CULY* 3252 aee es ee 1.855 
20 36.0 —10 1.764 
30 21.0 0 1.685 
40 13.6 10 1.615 
60 6.8 19.02 1.56 
Heptane nanan es. comet 0 524 20 1.554 
17 .461 20.2 1.55 
20 .409 30 1.499 
25 .386 40 1.450 
40 341 40.8 1.45 
70 . 262 41.86 1.44 
n-Heptyl alcohol........... 15 8.53 50 1.407 
Hexadecanes: ) 00... .05. 20 3.34 60 1.367 
Hexane......... 0 401 70 1.33] 
Wi 3874 80 1.298 
20 .326 90 1.268 
25 294 100 1.240 
40 .271 150 1.1380 
50 .248 200 1.052 
ividindizin Greta aan ener i 1.29 250 .995 
10 1.12 300 .950 
20 97 340 .921 
Hydrogen liqnacmr acral seer ee .O11 || Methyl acetate............ 0 484 
Todine wlichy.n seme ae foe i mG 2.27 20 381 
Todobenzene?...%......... its 1.74 40 .320 
Iron, 2.5% carbon, liq...... 1,400 2.25 || Methyl] alcohol............] —98.30 13.9 
Isoamyl acetate.7.:....... 8.97 1.030 (Methanol) —84.23 6.8 
19.91 872 —72.55 4.36 
BlCOhOlen ait. eee Caetano 10 6.20 —44.53 1.98 
AMINE ccs seer he eee 25 724 —22.29 1,22 
Isobutyl alcohol........... 15 4.703 0 .82 
AMUN <2 14 oe eimai 25 .553 15 .623 
Isobutivric acideumn nae ne 15 1.44 20 .597 
30 IP lis} 25 .547 
Isoeugenoly: save wawchnieats 25 26.72 30 .510 
isoheptane... scene ct: 0 481 40 .456 
20 3884 50 .403 
ee RT eR a | ee! ee ee eS OE 























VISCOSITY OF LIQUIDS (Continued) 























Le Temp. | Viscosity ae Temp. | Viscosity 
Liquid °C ba Liquid °C o 
Methylvamines- ae... a... 0 PLAGE OUPMOlIVeN...4\ctie se oesa 10 138.0 
MMII Me eyererot Ns scat wre 25 2.02 20 84.0 
30 1955 40 36.3 
Ghl ond esa ores oka aks 20 1834 70 12.4 
Methylene bromide........ 15 1.09 1 EOL ERAS RIC REAS | cone PCA Seen as 0 2,530 
30 0.92 10 385 
Chloride. 4.2 ee ete. 15 449 20 163 
30 393 30 96 
Methyl iodide. ..5....... 0 .606 SOMA CAD ais kv Shine ove diiecnes 20 69.3 
15 .618 30 40.6 
20 .500 50 20.6 
30 460 90 (eke 
40 424 BPEL. Arties ow tet. ae 15.6 42.0 
Naphthalene... a. 2.2... 80 .967 37.8 18.5 
100 .776 100.0 4.6 
Nitric acid.......2 0 2e275)||\Oletericidh ee aan: 30 25.6 
10 ievacO!)|| (Pentadecanes.. gs o..e...- 22 2.81 
Nitrobenzene.............. 2.95 2.91 PEAtAne rss cee we ele cizs 0 .289 
5.69 Dal 20 .240 
5.94 2.71 o-Phenetidine............. 0 1675 
9.92 2.48 20 6.08 
14.94 2.24 30 4.22 
20.00 2.03 || m-Phenetidine....:........ 30 12.9 
Nitromethane.../......... 0 .853 || p-Phenetidine............. 20 12.9 
25 .620 30 8.3 
o-Nitrotoluene............. 0 SRoat EME henOl ys nmi qu chee cae 18.3 12.7 
20 237 50 3.49 
40 1.63 60 2.61 
60 Me2d 70 2.03 
m-Nitrotoluene............ 20 2.33 90 1.26 
40 1609 ti(Phenyleyanides eh... -. 28 1.96 
60 1.18 20.0 1.33 
p-Nitrotoluene............ 60 e207 0 |Pehosphorus, higher sas. 21.5 2.34 
WANOWANE.....8 . Ale cocks on 20 pul Bi ay) 2.01 
paAWetane m/s. 2s Seek 0 .706 43.2 1.73 
16 574 50.5 1.60 
20 642 60.2 1.45 
40 433 69.7 1.32 
Octodecané..; 8.24. .:baca: 40 2.86 79.9 jel 
n-Octylalcohol?. ik. .......- 15 10.6 Potassium bromide, liq..... 745 1.48 
OnlRicastore.a- te. e bee: 10 2,420 775 1.34 
20 986 805 1.19 
30 451 MIbrate. qe emer en ae moos: 2.1 
40 231 358 Laz 
100 16.9 333 2.97 
Cottonseeds «..02 0.566 2s 20 70.4 418 2.00 
cylinder, filtered......... 37.8 240.6 Proplonichacidwesseser ane 10 1.289 
100 18.7 15 1.18 
eylinder, dark...........| 37.8 422.4 20 1.102 
100 24.0 40 845 
jinseed! ye sion etre cie 30 33.1 Rropyliacetaten aaah aa. - 10 .66 
50 17.6 20 .59 
90 all 40 44 
machine, lightiie........ 15.6 113.8 n-Propyl alcohol........... 0 3.883 
31.8 34.2 15 2.52 
100 4.9 20 2.256 
machine, heavy ......... 15.6 660.6 30 1.72 
37.8 127.4 40 1.405 
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VISCOSITY OF LIQUIDS (Continued) 


























Ligh sa bea Ling pei ae 
m-bropylalcoholemnrrrrn 50 (IS Ompsulturieracias. 1. aes 50 8.82 
70 .760 60 7.22 
Propyllaldehy demas 4-4. 10 AT 70 6.09 
20 41 80 5al9 
40 .33 || Tetrachloroethane......... 15 1.844 
[osqoys70 (0 events cheumorceuaeer eS oe 0 1651 ||MRetradecanes.. 2s = ae 20 2:18 
20 et ||| Win, Met aocao cagonben | 243) 2.12 
40 433 280 1.678 
chlorides ae ee on bree 0 .436 300 1.73 
20 302 301 1.680 
40 291 400 1.48 
n-Propyl ether. .Wa..oh.- +: 15 .448 450 1.270 
I PARUCHVD Sees Supa omeol ae note 20 .974 500 1.20 
Salicyiliczacidmenett an. pros: 10 Biw/0) 600 1.08 
20 TA 604 1.045 
40 1.81 750 905 
SHEN CON, Selene Rene oN ir gee 45 b/AGalloluene.... .4-serr eee a 0 Ship 
Sodium bromide...........| 762 1 42 17 61 
780 1.28 20 .590 
chioridemliqie geacste slp Oa 1.30 30 .526 
896 Hen 40 471 
924 97 70 354 
MINE, MCLs bsamcooasonae| aes 2PO10M|\(o-Loluidine 29) #8..-2. 2. 20 4.39 
348 DeAZ0alemn-"Loluidine tnx). 22 0 sr 20 3.81 
398 COZ |lbo-Loliicine sae amar see 50 1.80 
418 1PS285|KEriacetinc: 42.0 acu foe wees 7 28 .0 
SLPSET ALG, NOG ls perth oo aa ola eee 70 TMG dinglew hig gl Nyener ates aad ool 20 11.6 
Sucrose (cane sugar).......| 109 228 < 10° |i Trichlorethane..45...5... . 20 1.2 
1247 GA 1 Ocal |i ridecane..a.e-steree eens 23.3 1.55 
Sulfur (gas free)...........] 123.0 10.94 Triethylearbinol...... 20 6.75 
135.5 8.66 Ayah oY MTT Gud am Ace 70 16.8 
149.5 (OOMs PU risteariie. ne aaah ss sate 7ES 18.5 
156.3 (aloe WEL Urpentines a, 4 sic sents 0 2.248 
158 .2 7.59 10 1.783 
159.2 9.48 20 1.487 
159.5 14.45 30 1.272 
160.0 22.83 40 1.071 
160.3 11,32 70 .728 
165.0 500.0 Turpentine, Venice........ 17.3. | Lespreales 
171.0 | 4,500.0 m-Undecane.....5.....-.--- 20 WALT. 
184.0 | 16,000.00 o-Xylene (xylol)........... 0 1.105 
190.5 | 19,700.0 16 876 
197.5 | 21,300.0 20 810 
200.0 | 21,500.0 40 .627 
210.0 | 20,500 .0 m-Xylene (xylol).......... 0 .806 
217.0 | 19,100.0 15 .650 
220.0 | 18,600 .0 20 .620 
Sulfur dioxide, liq.......... —33.5 .5508 40 497 
—10.5 .4285)|| p-Xylene (xylol)........... 16 .696 
Om 3936 20 .648 
Suliunicracida waa nrat 0 48.4 40 2513 
15 32.8 ZIAD O LG occa tc. ete Chee OU 1.68 
20 25.4 357 1.42 
30 U5 7 389 1.31 
40 LES 
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VISCOSITY OF GASES 























| 
Viscosity Viscosity 
Gas or vapor ra micro- Gas or vapor ee micro- 
poises poises 
Acetietacid; vats. s-4-<+ 119.1 LO de Ope Benzene, Vap.c. 4c cch ena « 14.2 73.8 
Acetone: VADuaninacctrs «<4 100 93.1 131.2 103.1 
119.0 99.1 194.6 119.8 
190.4) 118.6 252.5 | 134.3 
247 .7 133.4 312.8 148.4 
306.4 | 148.1 lahRowacklakey WENN, nao ae oumen nee 12.8 151 
A CGUWICIVG 1. oh Pie cose eats +.4.3 0 930 65.7 170 
DUES ns Nr Wy fs ery SE eee —194.2 55.1 99.7 | 188 
—183.1 62.7 139.7 | 208 
—104.0 | 113.0 179.7 | 227 
—69.4] 133.3 220.3 | 248 
—31.6 1H5,98 || SLOMOLOrmM,, Vaan. dae a 151.2 | 253.0 
0 170.8 || Butyl alcohol, n, vap........ 116.9 | 143 
18 182.7 ter’ Vas GNar on doeeds > 82.9 160 
40 190.4 chlorides 7s vapmewnaneenrer 78 149.5 
54 195.8 1OCIGe. Via eeetoc sk oe cee > 130 202 
74 210.2 (6-Butylene setts ants ce 18.8 74.4 
229 263 .8 100.4 94.5 
334 312.3 200 119.2 
357 SI ome oUbyricwacid.eavapeee ee ae 161.7 130.0 
409 Bale 3p |liCarbontdioxiderig ance O4. 89.6 
466 350.1 —78.2 97.2 
481 358 .3 —60.0] 106.1 
537 368 .6 —40.2 |) 115.5 
565 375.0 —21 129.4 
620 391.6 —19.4] 126.0 
638 401.4 0 139.0 
750 426.3 15 145.7 
810 441.9 19 149.9 
923 464.3 20 148.0 
1034 490.6 30 153 
1134 520.6 32 155 
35 156 
Alcohol. See Ethyl, Methyl, etc. 40 157 
ATOMS: tt eRe cers 6204) “Sco 67.2 99.1 186.1 
0 91.8 104 188.9 
20 98 .2 182.4 | 222.1 
50 109.2 235 241.5 
100 127.9 302.0 | 268.2 
132.9 139.9 490 330.0 
150 146.3 685 380.0 
200 164.6 850 435.8 
250 181.4 1052 478 .6 
300 198.7 disulhidervapweccs 4s anes. 0 Oli 
AGI ONBE ceneee BE sac strevic oui: 0 209 .6 14.2 96.4 
20 221.7 114.3 | 130.3 
100 269.5 190.2; 156.1 
200 322.3 309.8 | 196.6 
302 368 .5 MONOXICe MRE eerie |e olese 56.1 
401 411.5 —78.5 | 127 
493 448 .4 0 166 
584 481.5 15 172 
714 525.7 ON (ale ione 
827 563 .2 126.7 | 218.3 
Arsenic hydride (Arsine).... 0 145.8 227.0 | 254.8 
15 114.0 276.9 | 271.4 
100 198.1 tetrachloride, vap......... D7 195.0 
eens Sere eee pees || ten re 













VISCOSITY OF GASES (Continued) 












































T Town Viscosity 
Gas or vapor att micro- Gas or vapor °C y micro- 
poises poises 
Carbon tetrachloride, In Ghiylente’,..4.0 a2 ae ace picteter teee 50 110.3 
nC) Oke 6, Sic Crotch. ero aCe 127.9 | 133.4 100 125.7 
200.2} 156.2 150 140.3 
314.9 190.2 200 154.1 
Chlorimes peo a eee: 1257 | L297 250 166.6 
20 132.7 bromide; yap errr 1S 6) 22080 
50 146.9 chlorides Vapraic- tet aaee 83.5 168.0 
100 167.9 || Ethyl formate, vap......... 99.8 92 
150 187.5 1OdIdEe; VA ps eee ean een ne 72.3 216.0 
200 208%5 5 |\Helium*.. toe eate scare oe) neice: 27.0 
250 227 .6 — 252.6 35.0 
@hloroform ss vapsnanse es 0 93.6 —191.6 87.1 
14.2 98.9 0 186.0 
100 129 20 194.1 
121.3 | 13527 100 228.1 
189.1 157.9 200 267 .2 
250.0 | 177.6 250 285.3 
307.5 194.7 282 299 .2 
Cyenogenci.. 2 tee. wk wee cas 0 | “92K8 407 343.6 
17 98.7 486 370.6 
100 127.1 606 408 .7 
IDO WING, sac ose oratgwicnae See bo mia | They As 63.4 676 430.3 
0 84.8 817 471.3 
Wey 90.1 Eby drogen’ 5th skis ae | Ol a. See 
50.8 |} 100.1 —252.5 8.5 
100.4] 114.3 —198.4 33.6 
200.3 | 140.9 —183.4 38.8 
Ether (diethyl), vap........ 0 67.8 —113.5 ree 
14.2 71.6 —97.5 61.5 
100 95.5 —31.6 COoK 
121.8 98.3 0 83.5 
159.4] 107.9 20.7 87.6 
ete) ee) |) lal 28.1 89.2 
251.0} 130.0 129.4 | 108.6 
277.8 135.8 229.1 126.0 
Ethyl acetate, vap.......... 0 68.4 299 138.1 
100 94.3 412 155.4 
128.1 101.8 490 167.2 
158.6 | 109.8 601 182.9 
192.9 119.5 713 198.2 
212.5 | 126 825 213.7 
BICONOL mvc ener einen 100 108 DPOMIGES acWee ce eames 18.7 181.9 
130.2 Lid 100.2 | 234.4 
170 129.3 ohloride sya. koe eons 12.5 138.5 
-O" |» LAORy 
142.6 
; ‘ 182.2 
308. 167 1OdIAG: «Rea ee. cc clomnanbe 20 165.5 
bromidenvapemi ne 201.8 
butyrate; vap............ 231.6 
ChloridesaveaDunanei aren 262.7 
Hithvlene stone ance ck: ¢ 292.4 
: B 318.9 
—38.6 78. phosphide; ter wad weer 0 106.1 
0 
8 
6 
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VISCOSITY OF GASES (Continued) 








Temp. eee ; Temp pe oey 

Gas or vapor °C micro- Gas or vapor aa micro- 
poises - poises 
Hydrogen sulfide........... 17 124.1 IN @OUMG ay i carr kista decoders hi 285 470.8 
100 158 .7 429 545 .4 
Todinettvap sire cacdes cin: 124.0 184 502 580.2 
170.0 | 204 594 623.0 
205.4 220 686 662.6 
247.1 240 827 721.0 

Isobutyl acetate, vap........ 16.1 hopes” WP INphawte coratels) (ANON) oy ae cue 0 178 
116.4 155.0 20 187.6 
BIGOHOl Va plea sambere oot 108 .4 144.5 100 227 2 
bromides vapns. 0. $0. ei4..4 92.3 179)..5 200 268 .2 
buiyaate, Vapi... sse ss 156.9 167.0 INitrogeny fae ey eres ee —21.5 156.5 
@hilonideh wap yen anda ease « 68.5 150.0 LORS: WOR 
HOGIAE | VAD ct Mtextergrls cists 120 204.7 2 AWeelisel 
Tsopentane SVaprccemm qenara's 25 69.5 127 .2 219.1 
100 86.0 2260 ¢ Zoo Rg 
Isopropyl alcohol, vap....... 99.8 109 299 279.7 
120.3 103.1 490 337 .4 
198.4] 124.8 825 419.2 
293.1 148.8 || Nitrosyl chloride........... 15 113.9 
Bromiden vapee aaa 60 176.0 100 150.4 
chiaride-nvapee seen eo a 37.00) 14875 200 192.0 

TOGIC CunvcuO cian aan ten ae re 89.3 201.5 Nitrous oxide (N2O)........ 0 135 
Grp tON emer ee ter Ne aca 0 232.7 26.9 148.8 
15 246 126.9 194.3 
IVICTCUT enV AD eerie sre 273 494 m-NONaney Vapeeeee nn tee ae 100.3 63.3 
sls} 551 202.1 78.1 
369 641 R-OCLANe RV. ADM TE caer 100.4 67.5 
380 654 PAVE oP 84.8 

Wiethaney .r, a “tee hays ee co —181.6 BY shoe ill (KOs. ques (temas aia eit. coe e 0 189 
—78.5 76.0 19.1 201.8 
0 102.6 WAG i || PAOaE 
20 108.7 PY O || SOI 7 
100.0 | 133.1 283 323.3 
200.5 160.5 402 369.3 
284 181.3 496 401.3 
380 202 .6 608 437 .0 
499 226.4 690 461.2 
Methyl acetate, vap........ 99.8 98 829 501.2 
100 100 M-bentane aia Deen 25 67 .6 
143.3 113.9 100 84.1 
218.5 134.8 JEONG nsmaho-n ow San ane aoe 8 il) 79.5 
Alcohol VAP! crc seia eee 66.8 135.0 100.4 100.9 
1B} 125.9 199.3 125.1 

217.5 162.0 n-Propyl alcohol, vap....... 99.9 93 
Sl 192.1 A 7 102.5 
GHIGKIGC Hane nc raeetnn ones —15.3 92 209.7 126.7 
0 96.9 273.0 | 143.4 

15.0 | 104 lantoDAAWOKE, WAID.oocensaaaad: 99.8 | 119 
99.1 137 IBGOMAIOO cs gomgon one bas ces 2 16.7 83.4 
182.4 | 168 49.9 93.5 
302.0 211 100.1 107.6 
HOGIGEMEVAD wer steate eieere cae 44 232 199.4 133.8 
INCODPMAR VR ae Ct es oat 0 297.3 || Propyl iodide, vap.......... 102 210.0 
20 Blt ele Sultursdioxidess..00. 40. aoe!) eon 85.8 
100 364.6 20h Om eee Overs, 
200 424.8 0 115.8 

3.2 




















VISCOSITY OF GASES (Continued) 

















Viscosity Viscosity 
Temp. : Temp. : 
Gas or vapor °C! micro- Gas or vapor °C micro- 
polses a poises 
Sulturidioxide senna 18 124.2 AED NEeiee wich eee Severs Pa Neer 150 144.5 
20.5 125.4 200 163.5 
100.4 161.2 250 182.7 
199 .4 203.8 300 202.4 
293 244.7 350 221.8 
490 311.6 400 241 .2 
Trimethylbutane. (2,2,3-), EXONODE heey: ene eae 0 210.1 
VEL DIOP i, eae emis nice canto 70.3 13.4 16.5 223.5 
132.2 82.7 20 226.0 
2621 104.8 127 300.9 
Trimethylethylene, vap..... 25 WOnL iby 335.1 
100 86.9 227 365.2 
Wailer, aviaDens cares arises. snes 100 125.5 277 395.4 
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DIFFUSION COEFFICIENTS OF STRONG 
ELECTROLYTES 
Molarity 








BaCl,. 
Na.SO, 
MgsO, 
LaCl, 
K,Fe(CN).¢ 










DIFFUSION COEFFICIENTS IN AQUEOUS 
SOLUTIONS AT 25° 


The diffusion coefficient D may be defined by either of the 
equations 


0c 

J= po 8 Rees 

ée de Uy ot 
ot Ox? 


when diffusion occurs in the x-direction only. Here J is the 


: : ; : ; oc. 
diffusion-flux across unit area normal to the x-direction, x 8 


the concentration-gradient at a fixed time, “ is the rate of 


change of concentration with time at a fixed distance. If J is 
expressed in mole cm~? sec! and ¢ in mole cm~4, x in cm, and 
t in sec, D will be given in units of cm? sec™!. In general D 
varies somewhat with concentration. The values below are a 
selection from measurements by modern high-precision meth- 
ods, mainly by H. 8. Harned and collaborators, R. H. Stokes 
and collaborators, L. J. Gosting and collaborators, and 
L. G. Longsworth. 

For strong electrolytes at infinite dilution, limiting diffusion 
coefficients may be calculated by the Nernst relation: 

pe EE facto) Ot) 
Pe v3|Zi| (A? + A) 

where R = gas constant, F = Faraday, T = absolute temper- 
ature, \° and v8 are cation and anion limiting equivalent 
conductances, V1 and v2 are the numbers of cations and anions 
formed from one ‘‘molecule’’ of electrolyte, and Z; is the cation 
valency. Concentrations, unless expressed otherwise are as 
molarities and the diffusion coefficients are expressed as 
105D/cm? sec! at 25°C. 





Glucose 
Sucrose 
Raffinose 
Sucrose 
Mannitol 
Penta-erythritol 
Glycolamide 

Glycine 

a-alanine 

B-alanine 

Amino-benzoic acid ortho 
Amino-benzoic acid meta 
Amino-benzoic acid para 
Citric acid 








DIFFUSION COEFFICIENTS OF 
WEAK AND NON-ELECTROLYTES 
Concentration 


Concentration 


0.39% 
0.38% 
0.38% 
Zero 
Zero 
Zero 
Zero 
Zero 
0.32% 
0.31% 
0.24% 
0.24% 
0.23% 
0.1M 






DIFFUSION OF GASES INTO 


Gas or vapor 


Alcohols vapordsce suneier 
@arbon dioxide, ......... 
chanedee ao. Carbon disulfide........ 

Ethers Vapor. uiisdse cce 
Hydrogen We 
LIARS Oxy gente ecccroscta th cantare 
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Coefficient of 
diffusion, 
sq. cm/sec 
















Coefficient 





673 


ocooooocoorrcoococoo 














Observer 









Winkelmann 
Mean of various 
Winkelmann 
Winkelmann 
Obermayer 
Obermayer 
Guglielmo 





TRACER DIFFUSION IN METALS 
Self Diffusion 


John Askill 


These tables include data on radio tracer self diffusion in metals reported between 1940 and January 
1964. 

No distinction has been made between the data as far as reliability is concerned although, in general, 
the most reliable measurements are the more recent ones using high purity materials, the serial sectioning 
analysis and giving Do values in the range 0.1 to 10. The diffusion coefficient Dy at a temperature T (°K) 
is given by the relation Dp = Doe 2/87, 

The following abbreviations are used :— 

A.R.G. = Autoradiography. 
R.A. = Residual Activity. 
S.D. = Surface Decrease. 
S.S. = Serial Sectioning. 
P. = Polycrystalline. 
S. = Single crystals. 
te. = Perpendicular to ¢ direction. 
99.95 = 99.95% purity. 











Activation 
To Tempera- Weeki oe ner Frequency Reference 
Material ture range : z BY factor, Do number 
(°C) analysis (Keal/gm lembinec) tea 
: atom) 
Aluminum 
1? 99.99 | Al26 450-650 S.S. 34.0 Te eAL 1 (1962) 
Cadmium 
Sy ee! 99.5 Cd115 130-280 S.S. 19.1 0.10 2 (1955) 
8, lle 99.5 Cd115 130-280 S.S. 18.2 0.05 2 (1955) 
Se Cd115 200-285 Sud), 19.7 0.14 3 (1958) 
Carbon 
(Graphite) 
Natural C4 2000-2200) | 7....-.... 163 0.4-14.4 4 (1957 
crystals 
Chromium 
P 99.94 | Cr! 1000-1350 | A.R.G. COS ve Alle dese 5 (1957) 
Pp Cr°! 1OQ0=1350. }. ......: 85.0 45.0 6 (1959) 
12: 99.8 Cre! 950-1260 | S.D., R.A. 52.7 aD Xe LOsA 7 (1959) 
1p 99.87 | Cr>t 1080-1340 | A.R.G. 62.4 1°65 105s 8 (1960) 
1p? 99.96 | Cr®1 1060-1400 | R.A. 59.2 Gray x LOS 9 (1962) 
P 99.99 | Cré! 1200-1600 | R.A. eee 0.28 10 (1962) 
6-Cobalt 
VP 98.7 Co® 1050-1250 | S.D. 67.0 0.367 LI (9500) 
1 99.9 Co 8° 1000-1250 | S.D. 61.9 0.032 12 (1951) 
2 98.4 Co 1000-1800 | R.A. 62.0 0.2 13 (1952) 
12 99.9 Cos 1100-1405 | S.S. {Kd 0.83 14 (1955) 
Copper 
Ie Cu* MOO=SOOM PS arc aco ane tes ll 15 (1939) 
IR Cul 860-970 SS. 45.1 0.10 16 (1942) 
s Cu® 860-970 S.S. 49.0 0.6 16 (1942) 
1e Cu 650-850, S.D. 46.8 ORS} 17 (1942) 
IP Cu* 685-1060 | R.A. 47.12 One 18 (1954) 
12 Cu" 850-1050 | S.S. 49.56 0.621 19 (1955) 
Germanium 
S Ge? 780-930 S.S. (oo 87 20 (1954) 
S Ge?! 766-928 R.A. 68.5 7.8 21 (1956) 
‘) Ge?! 730-916 FcAG 69.4 10.8 22 (1961) 
a ‘ Ge?! 730-916 R.A. Wad 44 22 (1961) 
Ol¢ 
1p Au} 720-970 R.A. Sie) Dy 23 (1988) 
P Au198 800-1000 | A.R.G. AS Ol NOS dec Rone 24 (1952) 























TRACER DIFFUSION IN METALS (Continued) 





Activation 























Tempera- : » Frequency Reference 
Material Tracer ture range Horm a Bey Q factor, Do number 
q analysis (Keal/gm Y 
(Gh (em2/sec) and year 
atom ) 

P Au!’ 775-1060 | A.R.G 45.3 0.265 25 (1954) 
12 99.96 | Aut 730-1030 | A.R.G 45.3 0.26 26 (1955) 
S 99.999 | Aut98 600-954 5.5. 39.36 0.031 27 (1956) 
Ps 99.99 | Autss 720-1000 | S.S. 42.9 0.14 28 (1957) 
ik 99.95 Aut 700-1050 | R.A 41. 0.091 29 (1957) 
Pp 99.93 | Aut 700-900 R.A 42.1 Oat 30 (1963) 
Indium 
Ros 99.998 | In1!4 50-160 8.8. 17.9 1.02 31 (1952) 
S, Le 99.99 | In!!! 44-144 S.S. 18.7 nth 382 (1959) 
8, lle 99.99 | In!4 44-144 8.8 Shee Beh 32 (1959) 
a-lron 
1 Fe®>, Fe’? 715-890 R.A Ob ee 34000 33 (1948) 
if) Fess, Feds 700-900 R.A. Cone 2300 34 (1950) 
P 99.97 | Fe55, Fed? 800-900 SLID! 59.7 5.8 35 (1951) 
P Fe, Fe? 800-900 R.A 48.0) 0.1 36 (1952) 
ig Fe®>, Fe? (O0=900K) || 24 oe. Rees 47.4 0.019 37 (1955) 
P 99.96 | Fe5, Fe5 650-850 S.D. 67.1 530 38 (1955) 
IDS Fe, Fe? OH OOOMT IT eh tere ota ccc he 64.1 18 39 (1958) 
le Fe5>, Fe®9 800-900 R.A. 67.24 118 40 (1958) 
Bas 99797 | Fe®> Fe? 700-790 8.8., R.A 60.0 2.0 41 (1961) 
Pas 99.97 | Fe, Fe>9 790-900 SH Lateran Sf 1:9 41 (1961) 
12 99.998 | Fe®*, Fe® 860-900 A.R.G 7/8} 2.0 42 (1963) 
y-Iron 
Pp Fe®, Fe5? 935-1110 | R.A. 48 .0 OR allOms 33 (1948) 
BP Fes}, Fee! 950-1400 | S.D. 67.9 0.58 35 (1951) 
iB Fe, Fe®? 1000-13860 | R.A WAR? 5.8 34 (1950) 
Pp Fe®®, Fe? 1000-1300 | R.A 68 . 0 0.76 36 (1952) 
P 99.1 Fe*®, Fe*? 950-1250 | R.A 68 .0 ORG 43 (1953) 
IE Fe®5, Fe®9 900=12009 || hast.) 67.9 1S 37 (1955) 
iP. Fe*, Fe? 1000-1300 | S.S. 67.0 0.44 44 (1955) 
P Fe*5, Fe? QOO=1L2008) a teeetee | 64.0 0.16 45 (1957) 
PR Fe, Fe? 1000-1250 | R.A. G35 Ome: 46 (1958) 
Pees 99.97 | Fe®>, Fe®? 1044-1195 | S.D., R.A 64.5 0.18 41 (1961) 
12 Fe®, Fe? 950-1200 | S.S. 67.7 2.5 47 (1962) 
1e 99.998 | Fe5, Fe®9 1156-1350 | A.R.G 64.0 0422 42 (1963) 
6-Iron 
P Fe®>, Fe59 1405-1520 | R.A. 42.4 0.019 48 (1961) 
Ie 99.96 | Fe, Fe59 1415-1510 | S.S., R.A 57.0 1.9 49 (1963) 
ie 99.998 | Fe, Fe59 1405-1515 | A.R.G Gaal 6.8 42 (1963) 
Lead 
B Pb2?2 260-320 SDE 27.9 6.56 50 (1932) 
Sie Pb?12 190-270 8.8. DR atl aly 51 (1954) 
s 99.999 | Pb?!? 175-322 8.8. 24.21 0.281 52 (1955) 
s 99.99 | Pb??? 207-3823 S.S. 26.06 e332 53 (1961) 
Magnesium 
12 99.92 | Mg’8 470-630 S.S. 32.0 1.0 54 (1954) 
Site Mg?8 467-635 8.8. 8200 6) 55 (1956) 
S, lle Mg?8 467-635 5.8 3202 180) 55 (1956) 
Molybdenum 
1e Mo? 1800-2200 | R.A. 15 4 56 (1959) 
1k Mo?®? 1800-2200 | R.A. 114 4 6 (1959) 
12 Mo? UOC GOON Sass atte oe Map| 2.707 57 (1960) 
Je Mo NGEOO=2200)| ea etee ee 100.8 0.38 58 (1961) 
s 99.99 | Mo% 1850-2350 | S.S. 92.2 0.1 59 (1963) 
12 99.98 | Mo%” 1850-2350 | S.S 96.9 0.5 59 (1963) 























TRACER DIFFUSION IN METALS (Continued) 














Activation 
Tempera- Frequency Reference 
: Form of energy -Q 
Material Tracer ture range ‘ factor, Do number 
(°C) analysis (Keal/gm (int /eec) adv onr 
atom) 
Nickel 
dP? 99.93 | Nis 900-1250 | S.D., R.A 66.8 1227 60 (1956) 
RP Ni®3 1100-1175 | 8:8: 63.8 0.4 61 (1957) 
) 99.95 | Nis 700-1100 | A.R.G 65.9 0.48 62 (1958) 
1 Ni®3 1150-1400 | S.S. 69.8 3.36 63 (1959) 
lee 99.92 | Nis 1150-1400 | R.A. 7 5.12 64 (1959) 
S Nié3 680-830 R.A. 69.7 5.8 65 (1960) 
Ss) 99.999 | Nis 950-1020 | S.D. 66.8 9 66 (1961) 
iP 99.98 | Nis 1085-1300 | 8.8. 69.5 2.59 67 (1963) 
Niobium 
iP 99.4 Nb*%® 1535-2120 | S.S. 105 12.4 68 (1960) 
12 99.8 Nb*%® 1700-2100 | A.R.G 95 LFS 69 (1962) 
Phosphorus 
Ie B82 0-44 8.8. 9.4 1207E X04 70 (1955) 
Platinum 
iP OOO | Ieee. Tee 1325-1600 | SS. 68.2 0.33 71 (1958) 
1 Pyne ome 128 1250-1725 | S.D. 66.5 0.22 72 (1962) 
Selenium : 
iP Se75 Soa AO aie eran e 187 ADC AE< 73 (1957) 
Silver 
1% Ago 500-900 8.8. 45.95 0.895 74 (1941) 
Sk Agito OU) | Se ee 46.0 0.9 75 (1949) 
P,S 99.99 | Agtto 500-875 Shishg el, 45.95 0.895 76 (1951) 
1B 99.99 | Agito 670-940 8.8 45.50 0.724 77 (1952) 
IPs! Agito 640-905 8.8. 40.8 0.11 78 (1952) 
P Agi 12 =O ORE an aeith ook 47.4 1.8 79 (1958) 
P Age 700-860 A.R.G 45.0 0.905 80 (1954) 
P Agate 0 —922 OF ren ete 45.0 0.53 81 (1955) 
PR Ago 700-900 R.A. 45.4 0.65 82 (1955) 
SS) JN) 550-900 8.8. 44.05 0.40 83 (1955) 
12 ALLO 707-880 A.R.G 44.9 0.834 84 (1955) 
S 99.99 | Agito 630-940 8.8. 44.09 0.395 85 (1956) 
1e Ago 660-740) Fok. Soa. +k 41.8 2.78 86 (1956) 
S Agio 715-940 8.8 43.7 0.27 87 (1957 
1B? Ago SOO-900F Il amd the te ot 44.6 0.86 88 (1957) 
1 Agi 750-950 5.8 41.53 0.094 89 (1958) 
12 Ago 650-900) | Ae ob 44.8 1.08 90 (1958) 
Sodium 
1 Na?? 10-95 5.8. 10.45 0.242 91 (1952) 
Sulphur 
Pease Dee SOA CO) | voc eee ok 3.08 8.3 Xa10E 92 (1951) 
1d MIke SF SLOSS TOL I. 5. etek 78.0 eye 6 heh: 92 (1951) 
Tantalum 
P Tals2 1S880—25380) | eee ae ke 110 (89.5) 2 (0.03) 93 (1953) 
iE Tats? 1200-1350 | R.A. 110 1300 94 (1955) 
e-Thallium 
S, le 99.9 T1294 135-230 8.8. 2.6 0.4 95 (1955) 
S, lle 99.9 T1204 135-230 5.8. 22.9 0.4 95 (1955) 
6-Thallium 
S 99.9 T1204 230-280 8.8 20.7 0.7 95 (1955) 
6-Tin 
Bake nits) Sni2s 180-225 8.8. 10.5 8.4 X 1074 96 (1949) 
P, |l\c Sn?18, Sn 123 180-225 8.5. 5.9 Sie cal ee 96 (1949) 
Shp dle Sn2ts Sn 128 180-223 5.5. 6.7 O22 Salle: 97 (1950) 
S, lle Sn118, Sn 128 180-223 8.8 9.4 3.6 aloe? 97 (1950) 
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| 
Tempera- ne f alike Frequency Reference 
Material Tracer ture range Misit nergy Q factor, Do number 
(°C) analysis (Keal/gm taraltveée} ailsréen 
atom) cia 
S, Le Sn'8, Sn128 178-222 5.8. One 1.4 98 (1960) 
S, lle Sn?118, Sn 123 178-222 8.8. 25.6 8.2 98 (1960) 
Se Sn1!8) $n 123 140-217 R.A. 10.8 OF «LO 4 99 (1960) 
iS 99.99 Sn1!8, $n 123 LBQS2D04 | 4. sles atonnex 22.4 0.78 100 (1961) 
e-Titanium 
B Ti*4 690-850 R.A. 29.3 6.4 X 1078 101 (1963) 
Tungsten 
12 W185 1290-1450 | S.D. 135.8 bronx LOF 102 (1950) 
ye W185 ZOOO 2700s Its wet 4 ih .e 120.5 0.54 103 (1961) 
S W 185 2670-3225 | S.S. 153.1 42.8 104 (1963) 
e-Uranium 
12 Wass 580205040 Shh. B4 4: 40.0 eel) ae 105 (1961) 
6-Uranium 
e Gi 700-760 RA. 42.0 0.0135 106 (1959) 
y-Uranium 
12 2835285) W285 | S00=1050) RAcninGe Dil 0) Leap 10> 107 (1958) 
if U28s, 284, 235) 800-1050 | S.S. 26.6 TAG KOA Ota (1958) 
12 U2838, U234, 235! 800-1040 | S.S. PL AB) LS xeeliO* 108 (1958) 
P 99.99 | U28%, 254, U2) 800-1070 | S.S. 28.5 2.33 X 1073 | 109 (1960) 
Zine 
Sync Zn® 340-410 S.S. 19.6 0.02 110 (1941) 
Syl Zn® 340-410 S.S. 310 93 111 (1942) 
S, lle Zn® 340-410 S.S. IAD 0.05 111 (1942) 
S, Le 99.999 | Zn*® 300-400 S.S. 25.4 ies 112 (1952) 
S, lle 99.999 | Zné 300-400 S.8. Pal St 0.1 112) (1952) 
S, Le 99.999 | Zn* 240-400 5.5. IM 3 0.58 113 (1953) 
S, lle 99.999 | Zn* 240-400 S.S. 28 0.13 113 (1953) 
‘oy Jie Zn* 260-400 S.S. 25.9 1.6 114 (1954) 
S, lle Zn® 260-400 S.8. 19.6 0.02 114 (1954) 
P Zn 260-400 S.S. 23.8 0.41 114 (1954) 
ow tlle Zn* 200-415 S.S., 8.D. 24.9 0.39 115 (1956) 
S, lle Zn* 200-415 S.8., 5-1. PX) 0.08 115 (1956) 
ih Algo Zn 200-415 Shisha ited! Dy IRE 0.19 115 (1956) 
P, lle Zn®5 200-415 S25.) 5D» Dano) 0.11 115 (1956) 
ope Zn DihO-28 t Orewlien cerayh. ck 26.0 PP hs) 116 (1957) 
S, lle Zn* DO OO). Wal sete yee 19.0 0.013 116 (1957) 
a- Zirconium 
Pp 99.96 | Zr% 700-800 R.A. 22.0 D<plOms ih Ll do5s)) 
12 99.6 Zr 650-825 R.A. 52.0 Sn < 1Om2s ORG 959) 
6-Zirconium 
Je 99.9 Zr*® 1000-1250 | R.A. 26.0 4.0 X 107-5} 118 (1959) 
12 99.6 Lie 1115-1500 | R.A. 38.0 DAS AOR edd Gd959)) 
Vz 99.6 Zr 900-1200 | R.A. 27.0 1 X 107 |, 120: 960) 
iP Zr*® 900-1240 | S.S. 24.0 4.2 X 10-5] 121 (1960) 
12 99.89 | Zr% 1100-1500 | S.S. 30.1 2AS< 10ea) 122596) 
12 99.94 | Zr% 900-1750 | S.S. 20.7-46.9 4.8 X 107°} 123*(1963) 
2 OX 1 On? 




















* Values of Do and Q given for a nonlinear log Dy versus 1/T plot. 
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DIFFUSION OF METALS INTO METALS 
Compiled by Rudolf Loebel 


This table is prepared in an alphabetical listing with respect to the sy mbol 
for the diffusing metal. 


Diffusing metal | Metal diitused eg eriesretars 1 [Metal diffusec 


into 


Diffusing meta 


Ag : i6 .84 — 8.1 X 1077 
.2 = 3.96 X 1078 
.26 X 1075 


“a 


ie .40 X 1075 
4 -08 X 1074 
: 3.29 X 1074 
-73 X 1071 
Al 
As i _32-82,000/RT 
Au 1.76 X 10-8 
4 0.92 — 2.38 X 10718 
e 326 X 10rs 
re 3.96 X 10-8 
e 2.5 — 6% 1052 
ee 1.04 — 
“ ite x 
“ 1a >< 
2.30 X 
: 3.63 X 
ae 3. x 
pe 3.92 XK 
ae 5. x 
ae 1. x 
2 2.29 X 
5. x 
a Le x 
: 9 
2 5. 
i. 
“ec 5. 
3 
= 8.2 
i i 
= 3. 
oi hee 
i. 5. 
= ihe 
ss 0.0011 -25,800/RT 
be 1.94 * 1071 
B i 10. 5-85,007 RT 
Ba g F Qed LOS? 
Bi i 1030-1097,000/RT 
ie eS KelORe 
oa 5 10-6 
3 .58 X 1075 
¢ 
Ca 
Cd 9. 
rf) 4. 
“ 2 
“ 6. 
“ 16. 
“ ae 
“ ie 
“ Latom % ae 
“ 3. 
Ce 3. 
Cs 
Cu 


WNOWOONWR RE Robe 





D 

em?2/hr 
1,15 & 10-8 
2.04 & 10-8 
1.44 K 107 
2.06. % 10-7 
2550 X LORS 
1,01 -x< LOR 
1.01 OS S107 
7.83 — 9 X 10-8 
5.04 & 1077 
6; 1256 1056 
1.94 K 10-6 
2.70 X 1075 


0.0062-29,000/RT 


3.6-81,000/RT 


3.31 XK 1071 
1.84 X 1071 
2.80 X 107-1 
7. 8-68,509/RT 
87-73,000/RT 


2.21 X 102 
2.05 X 107? 
3.6 X 1071 
Loo 10x 
2.75 X 1072 
| 3.96 X 1078 
W982 a 
Pye) Pn (le 
Aes ene 
O36 10s! 
6.84 X 1078 
3.96 — 7.56 
1.58 X 1075 
4.32 X 107 
Vece x<elOgee 
4.68 X 107 
9.36 X 101° 
4.32 X 1079 
C92 X08 
2.81 x 107 
2M OTe Ome 
2.88 X 1072 
1.80 
9.72 
iL SaK) Sehr 
Qitite Ke LO RS 
2.48 X 1075 
2.56 X 1079 
7500) 6 LORE 
1625 1057 
8.34 x 107 
1.26 X 1076 
1: Sie 1ORs 
W738 XS 10st 
5.40 X 1076 
2.88 X 1078 
6.46 X 1072 
lel On 
8 x_10~? 
5.42 X 1078 
2.92 x 107 
1.33 X 1071! 
4.68 X 107° 
1.33 X 1077 
4.32 X 107 
4.32 X 1076 
2.09 x 1078 
Telex Oss 
3.24 X 10° 
9.0 — 10.44 


DIFFUSION OF METALS INTO METALS 
(Continued) 


* Saturated FeC alloy. 


Metal diffused | Temperature | D A : 







Diffusing 
meta} 









°C 











Metal diffused 
into 

























































q 10-11 ; 250 1.83 X 10-7 
Tre : : 
1.80 X 1077 = 
1.80 1077 1-06 X. 1072 
1.80 x 10- z 
4.59 X 10-1 Pe iterr = 
“ 4.59 X 10-9 a es oe 
“ 5.41 < 1077 PE nes 
Pt 1.69 X 1078 4.03 X 10-8 
CO 6.12 — 10.08 x 10-7 1.29 x 107-5 
e 2.01 X 107° 2.45 X 10-5 
“ 3.96 — 8.28 x 10-7 2°54 3¢ 10-12 
S 7.04 X 10? 2.54 X 10-8 
ee . 10-6 
Ra(B eC) 1.57 X 10-8 ds ea 
1 "42 % 107 oe 
: 542 21 tee 
"92 X 10-7 
Rb 2 XN F0E 5°96 107 
“12 X 10-¢ 
Rh 1.27 x 10-1 2'09 x 10-8 
16. 5—99,000/RT 
Sb 1.37 X 10-8 a 
5.40 X 10-8 = 
1.55 X 10-5 gi cae 
5.6 791,000/RT 
1.22 X 10-8 6.55 X 
7.2 X 10-6 
3.35 X 1075 750 1.66 X 10-5 
1.44 X 10-1 850 4.37 X 1075 
3.13 X 1071 415 9 x 1077 
3.24 — 5.4 xX 1072 473 1.91 X 1078 
500 7.2 — 13.68 X10-¢ 
2.23 X 10-8 555 1.8 X 10-5 
2.63 X 10-5 1155 9.09 X 10-2 
1.69 X 10-9 15 8.72 X 10-2 
2.48 X 1077 99.2 1.20 X 1072 
1.40 X 10-5 285 5.84 & 
6.38 X 10-2 
ei) Se nt 1727 1.17 X 10-5 






DIFFUSION OF SOLUTE ELEMENTS IN BODY 
CENTERED CUBIC TITANIUM AND 
TITANIUM ALLOYS 


Compiled by D. H. Tomlin and R. F. Peart 


Diffusion zone analysis by autoradiographie techniques.! 














Activation Activation 































Tempera- Frequency Tempera- S Frequency 
Solvent Solute | ture range Q (ik. cal) factor Solvent Solute | ture range Q (k. cal/ factor 
(°C) es mol) Do (cm?/sec) (°C) a AY Do (em?/sec) 












Iodide Tis 










926-1193]37.7 + 996-1264 


Commercial Tié (5.0 23 ea. 107% 


(pot 5) -10% 
a $) - 10-2 


(9.2% $:8)-10- 









Ti + 10% Cr (b 
weight) 


Iodide Tif Fess 910-1195 926-1177 



















Iodide Tié Fes? 904-1284 Ti + 18% Cr 925-1178 








Commercial Tit] Cr5! 980-1178 Ti + 5.8% Fe 846-1264 








Commercial Tit] Fe5® 965-1284 The ty me 849-1196 (2. 14 an eae) 


(s2.5478 





Commercial Ti®| Nis 934-1235 








Ti + 17.5 Fe 846-1099 








1A. J. Mortlock and D, H. Tomlin, Phil. Mag., 4, 41, 628, May 1959. 

7R. F, Peart and D, H. Tomlin, Department of Physics, Reading Uni- 
versity. To be published. 

3 Metal purity 99.2 %, major impurities 0.3 % C, 0.15% Fe, 0.29% O 

‘ Metal purity 99.6 %, major impurities 0.3% Fe, 0.1% C. 

5 Metal purity 99.7 %, major impurities 0.2 % Fe, 0.1% C. 

6 Metal purity > 99.9 %. 
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PHYSICAL CONSTANTS OF OZONE AND OXYGEN 


Armour Research Foundation, 1958 


ER LS ES ETT TT RN 











Physical Constant Ozone (Qs) Oxygen (O2) 
Molecular Weight 48.0 gg/ mol 32.0 g/g mol 
Boiling Point (760 mm) —111.9 + 0.3°C — 182.96°C 
Melting Point —192.7 + 0.2°C —218.4°C 
Critical Temperature —12.1 + 0.1°C —118.8°C 
Critical Pressure 54.6 atm 49.7 atm 
Critical Density 0.437 g/cc 0.430 g/cc 
Critical Volume 147.1 cc/mol 74.5 cc/mol 
Gas Density (0°C) (760 mm pressure) 2.144 g/liter 1.429 g/liter 
Bae Density 
2°C 1.358 g/cc 
~ 183°C 1.571 g/cc 1.14 g/cc 
—195.4°C 1.614 g/ee 1.201 g/cc 
Surface Tension 
— 195°C 43.8 + 0.1 dyne/cm 
— 182.7°C 38.1 + 0.2 dyne/cm 
— 183.0°C 38.4 + 0.7 dyne/cm 13.2 dyne/om 
Heat Sy roman a Liquid 
—183 to —145°C 0.45 cal/g°C 
Heat Ganekte = Gas 
— 173°C 7.95 cal/g mol°C 
o°c 9.10 cal/g mol°C 
25°C 9.37 cal/g mol°C 
100°C 6.979 cal/g mol°C 
127°C 10.44 cal/g mol°C 
Viscosity of Liquid 
—195.6°C 4.14 + 0.05 cp 
— 183.0°C 1.57 + 0.02 cp 0.189 cp 
Heat of Yaporization 
—112°C 75.6 cal/g 
aoe 182. 9°C 50.9 cal/g 
Heat of Formation 
25°C — 34.4 Kg cal/mol 
Eee Energy 
5°C 32.4 Kg cal/mol 
Ven der Waals Constant (a) 3.545 atm liter?/mol?2 1,36 atm liter?/mol? 
Van der Waals Constant (b) 0.04908 liter /mol 0.03803 liter /mol 
Magnetic Susceptibility 
gas (X 10-6) 0.002 cgs units 10.6.2 egs units 
liq (X 1078) 0.150 egs units 260.0 egs units 
Thermal Sotsche: ity of Liquid 
—195.8 5.21 cal/sec em°C XX 104 
— 183. Boe 5.31 cal/sec em°C X 104 
— 165.0°C 5.42 cal/sec cm°C X 104 
— 128.0°C 5.52 cal/sec em°C X 104 
Phase Boundaries—Ozone-Oxygen System 
— 183°C 29.8 and 72.4 wt % O3 
—195.4°C 9 and 90.8 wt %Oz: 
Consolute Temperature—Ozone-Oxygen System 
—180 + 0.5°C 
Coefficient of Thermal Expansion for Liquid Ozone 
Temp. °C a 
— 195.6 1.62 
— 183.0 1.58 
— 148.0 1.47 
— 123.0 1.41 
—112.0 1.35 
— 98.8 1.31 





PHYSICAL CONSTANTS OF CLEAR FUSED QUARTZ 


Based on information contained in Fused Quartz Catalogue Q-7A General Electric Company. 


jr nnn EE IE ann 


Property 


Clear fused quartz 








Density 

Hardness 

Tensile Strength 

Compressive 
Strength 

Bulk Modulus 

Rigidity Modulus 

Young’s Modulus 

Poisson’s Ratio 

Coefficient of Ther- | (av.) 
mal Expansion 

Thermal Conduc- 
tivity 

Specific Heat 

Softening Point 


(approx.) 


(approx.) 


QD ea/e.cs 
4.9 (Mohs’) 
7,000 p.s.1. 


> 160,000 p.s.i. 


DiS aLOS pssets 
ALS GalO Sip .Sels 
1074 >< 10% pst. 


16 Ps 
5.5 X 1077 cm./cm. oe C 


.0033 g. cal./em.?/sec./°C/cm. 


18 g. cal./gm. 
1665°C 


329°C Velocity of Sound— 


Property Clear fused quartz 





(approx.) 1140°C 
1070°C 


Annealing Point 
Strain Point 


Electrical Resist- 
ance 9.5 logio R for cm.? at 350°C 


Dielectric Constant Shan tin PAUO. Il ale, 
Dielectric Loss 
Factor 
Dissipation Factor 
Index of Refraction 


less than .0004 at 20°C. 1 Mc. 
less than .0001 at 20°C. 1 Mc. 
1.4585 


Shear Wave 3.75 X 10° cm./sec. 
Velocity of Sound— 

Compressional 

Wave 5.90 X 10° cm./sec. 


Sonic Attenuation | less than .033 db/ft./me. 


el Ee a ee SE ee ee 
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PHYSICAL PROPERTIES OF SODIUM, POTASSIUM AND Na-K ALLOYS 


Density (g/cm?) 


Viscosity (centipoise) 










































































Na Alloys (wt % K) Alloys (wt % K) 
Tem- SC Sry et 2 
ae 43.4 78.6 
° K Na 
‘ 43.3 66.0 
) (b) (c) Experi- oy Experi- i ; 
Calcu- Calcu- 
mental lated mental ie 
100 .927 | .927 | .9265 | .819 887 890 847 . 850 .705 540 .529 
200 .904 | .904 | .9037 | .795 862 .867 823 .827 .450 379 354 
300 .882 | .880 | .8805 | .771 838 843 .799 802 345 299 276 
400 .859 | .856 | .8570 | .747 .814 .818 Ato .778 284 245 229 
500 P84) Sol |) ooo ree 789 .794 (hail .754 | .234 207 . 195°) 
600 .809 | .808 | .8089 | .701 AOD Se PHL sfoe | .210 178) | .168°° 
700 a Chstey |) psy alll esac .676 .740 745 .703 .705 | .186%° 257 ©) 146 
800 St le PAOD eengeers 165 Ge. oa, | ee 
0 Od | pater ot leeeter Oy | os oceeets pL5OS) lo poke 
Thermal conductivity Electrical resistivity Heat capacity “? 
(watts /em2-°C/cem) (microohms) (cal /°C-g) 
Tem- 
pera- Na Alloy Alloy Alloy 
ture, (wt % K) (wt % K) (wt % K) 
46: Na“ K 
Experi- | Calcu- 
56.5 77.0 56.5 78.0 44.8 78.26 
mental | lated 
TOOT cs oe reas Meee 238 6h) 8.99 41.61 45 .63 . 1940 . 2690 . 2248 
200 | .815 .808 249 247 13352 47 .23 51.33 | .1887 . 2612 . 2169 
300 | .757 noo: . 262 259 etsy 54.33 58.58 | .1894 . 2553 2122 
400 athe LO . 269 . 262 21.93 62.21 65.65 at2Z6 Be As . 2097 
500 . 668 .672 eal . 259 26.96 69.37 73.48 .1818 2498 . 2088 
600 | .627°) .639 SPST 32.65 78.29 82.61 | .1825 2484 . 2092 
700 | .590%) CWO) Sie Arcure fie sl\atoronvene 39.05 88 . 23 91.76 | .1846 2497 2108 
800 5470) ‘OSS gg i-5on. AS ee. 46.15 99.68 104.51 .1883 2529 2133 
CSL ON cee eae eee ta | eer Oo Al ny oall MAS Seat OMe oa ure eg ame Lee Ve ees 
































PHYSICAL PROPERTIES OF SODIUM, POTASSIUM AND Na-K ALLOYS (Continued) 





Vapor Pressure, mm Hg 











TCE) 


Alloys (wt % K) 
Temperature Na K 
aC Pr 
56 78 
127 Dea nA EPs) oh WM eaatk adsl eee al ae ey 
2G lS << Oss 2.88 X 107? IN tay SS AD? Ue Sileee Ome 
327 onda x Os? Qn27 xX LOS one < LO? 6.14 & 107-2 
427 .881 9.26 3.08 5.06 
527 7.58 52.22 23.0 31.87 
627 39.98 201.25 101.35 136.50 
727 148.5 588 .62 3828.7 431.85 
827 453.7 1421.0 864.2 1099 .52 
927 Roe TAS lear et | eee | hah ae 
1027 SHV We Dee 1D ND ec: ce abana en || ma are aeh or) oainellabe penta Nah an 
1127 OO ORAS Me WN cakerm cert ads tl) al eee hac a er mem ortega ane 














NOTES: (a) 


From plotted data. 





(b) 


Epstein equation: d; = 0.9514 — 2.892 X 1074 é°C. 





(ec) Thomson and Garelis: d; = 0.9490 — 22.3 & 1075°C — 1.75 & 1078¢2°C. 


(d) 


Formula to calculate density: V = Mx - 


My, the mole fraction of the elements). 
(e) Extrapolated by calculation, Epstein equation: 


2.433 X 1072(¢ + 273.16) 


({) Epstein equation: 7, = 10.892 + 0.015272t + 3.6746 X 1075? — 


Formula to calculate heat capacity: C = Wwa:+Cwa + Wx: Cx (where C, Cya and Cx are 
the heat capacity of the alloy, Na and K respectively, Wy. and Wxa the weight fractions 


(g) 


Ke 





of Na and K respectively in the alloy). 


(bh) 150°C. 


6.8393 + 3.3873 XK 10~% 4+ 1.7235 & 107? 


Vx + Mna: Vna (where V, Vx and Vyz are 
the specific volumes (reciprocal of density) of the alloy, K and Na respectively, Mx and 





379.26. 
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MECHANICAL AND PHYSICAL PROPERTIES OF WHISKERS 


From NASA SP-5055 


This table lists some nominal values for physical and mechanical properties of some whiskers. The strength of whiskers 
is influenced by temperature, time, surface conditions, surface films or corrosion, crystallographic orientation, impurities 


and testing techniques. 











Tensile Young’s Specific (ot) (BE) 
Material Strength (or) Modulus (E) Gravity (S) (S) (8) 
lb/in.2 X 10-6 | Ib/in.2 X 10-6 | Ib/in.2 xX 1076 inch inch 
Graphite sj seu. ish as 3.0 ee 137 2A COU eee We po eee 
MOR acer Sone cP ticeine 3.0 76 250 12,000 300,000 
| fos «CRON ooo eee 1.8 28 485 3,700 58,000 
Sighie whe tree 2.0 55 193 10,000 285,000 
SiGe aa hep aase tees tilc 3.0 70 187 16,000 380,000 
Sa Se vhs Se hate dt ona ihase 26 143 7,000 182,000 
ABSOLUTE VISCOSITY OF LIQUID SODIUM AND POTASSIUM 
Sodium Potassium 
- y vil 1/Ty 5 oon 
Le: : 103 poi 103, PGK = : y 103 poise 
(10 poise) (em3/g) Ce) ee ek i) (10-2 poise) fornia) erae 38) 
Experimental range Experimental range 
0.690 1.078,75 7.0766 2.4987 336.9 0.560 1.20627 5.9612 
-450 1.106,56 4.6544 1.9106 400 .384 1.22911 4.1134 
.340 1.135,72 3.5482 1.5366 500 .276 1.26711 2.9866 
.278 1.166,86 2.9268 1.2734 600 .221 1.30753 2.4166 
.239 1.200,34 2.54057 1.0776 700 .185 1.35062 2.0450 
.212 1.236,25 2.2754 0.9266 800 .162 1.39665 1.8103 
.193 1.274,37 2.0925 .8065 900 147 1.44592 1.6623 a 
179 sla 79 1.9615 -7083 1000 lee, 1.49880 1.5106 ; 
-167 1.360,54 1.8505 -6266 1100 BPI 1.55569 1.4020 : 
-164 1.373,62 1.8230 -6052 1200 su, 1.61707 1.3264 : 
1300 .106 1.68350 1.2610 : 
1400 .100 1.75561 1.2064 d 






































1/Tv 
[108g / 


(em3 - °K)] 


PHYSICAL PROPERTIES OF PIGMENTS 


From Rutherford J. Gettens and George L. Stout. Painting Materials, Dover 
Publications, Inc., New York, 1966. Reprinted by permission of the Publisher. 


OPAQUE WHITE PIGMENTS 








Pigment Name and Particle 
Chemical Composition! Characteristics? Refractive Index? 





Titanium calcium white, TiO» 
(25%) + CaSO. (75%) - prism. or ragged gr. mostly 1.8-2.0 (irr.) (bi.) [M*] 

Titanium dioxide (rutile) + CaSO, we 8 Av. 1.98 [TPC] 

Titanium barium white, TiO. 


(25%) + BaSO, (75%) : min. round. gr. nzc 1.7-2.5 [M*] 
White lead (basic sulfate) 

PbSO, + PbO Av. 1.93 [TPC] 
Lithopone Av. 1.84 [TPC] 
Lithopone (regular), ZnS (28-30%), 

BaSO, (72-70%) fine comp. gr. 2.3 (ZnS)-1.64 (BaSO,) [M] 
Zinc white (ordinary), ZnO v. fine cryst. gr. 2.02, w2.00 [M] 

(acicular), ZnO ae, spicules, fourlets 2.02, w2.00 [M*] 

White lead (basic carbonate), 

2PbCO; - Pb(OH)» v. fine cryst. €1.94, w2.09 [M] 
Antimony oxide, Sb.O; v. fine cryst. valentinite, «2.18, y and 62.35 


[LB, M*] 
senarmonite, 2.09 (isot.) 
Zirconium oxide (baddeleyite), 

ZrO» x2.13, v2.20, 62.19 [LB], Av. 2.40 

[TPC] 

Titanium dioxide (anatase), TiO» ; min. round. gr. e and w 2.5 (w. bi.) [M*] 
(rutile), TiO, : round. or prism. gr. 2.9, w2.6 [M*] 








Diatomaceous earth, SiO, ‘ min. fossil forms n mostly 1.485, some 1.40 [M*] 
Aluminum stearate, Al(CisH35;O2)s i agg. of spher. gr. 1.49 (w. bi.) [W] 
Pumice (volcanic glass), Na, K, Al, 
silicate eee vesicular vitr. frag. c 1.50 (isot.) [M*] 
Aluminum hydrate, Al(OH), : v. fine amorph. part. msc 1.50-1.56 [M*] 
Gypsum, CaSO, - 2H.O : fine cryst. gr. a1.520, 71.530, 61.523 [LB] 
Silica quartz), SiO, : cryst. frag. 1.553, w1.544 [LB] 
(chalcedony), SiO» : crypt. agg. e, 01.54 [LB, M*] 
China clay (kaolinite), 
Al,O3 - 28102 - 2H2O ‘ fine, vermicular al.558, 71.565, 81.564 
cryst. (all + .005) [LB, M*] 
Talc, 3MgO - 48i0O. - HO platy frag. 21.539, 71.589, 81.589 [LB] 
Mica (muscovite), H»KA1;(SiO,4)s platy frag. a1.563, y1.604, 81.599 [LB] 
Anhydrite, CaSO, eryst. frag. a1.570, y1.614, 81.575 [LB] 
Chalk (whiting), CaCO; hollow spherulites exc 1.510, wae 1.645 [M*] 
Barytes (barite, nat.), BaSO, eryst. frag. 21.636, y1.648, 81.637 [LB] 
(blane fixe, art.), BaSO, v. fine cryst. agg. 1.62-1.64 [M*] 
Barium carbonate, BaCO; 
(witherite ) a1.529, 71.677, 81.676 [LB] 


tAlso called ‘‘Extender”’ or ‘Inert’? White Pigments. 


IRON OXIDE PIGMENTS 






Ochre, yellow (goethite), 
Fe.O; - H20, clay, ete. 





irr. spherulites nz2.0 (sot. part); (a, 8)» 2.05- 
2.31; yz 2.08-2.40 (bi. part) 


(M*] 








Sienna, raw (goethite), 

Fe:0; + H20, clay, ete. 
Sienna, burnt, Fe2Os, clay, ete. 
Umber, raw, Fe.O; + MnO.+ H20, 

clay, etc. 

Umber, burnt, Fe.O; + Mn0Os, 
clay, ete. 
Tron oxide red (haematite), FeO; 





uneven spherulites 
uneven, round. part. 


1.87—2.17 (mostly 2.06) (isot. ) [M*] 
c1.85 (var.) (isot.) [M] 







uneven, round. gr. mostly 1.87—2.17 [M*] 






uneven, round. gr. 
min. cryst. 


mostly 2.2-2.3 [M*] 
ex: 2.78, wr: 3.01 [M] 
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PHYSICAL PROPERTIES OF PIGMENTS (Continued) 


Pigment Name and 
Chemical Composition! 


Red lead, PbsO4 (c95%) 

**Realgar, AsyS» 

Molybdate orange, 
Pb(Mo,S,Cr,P)O.4 


Chrome orange, PbCrO, » Pb(OH), 


Cadmium red lithopone, 
CdS(Se) + BaSO, 


Cadmium red, CdS(Se) 


Antimony vermilion, Sb283 
Vermilion (art.), HgS 


**(nat., cinnabar), HgS 
Quinacridone red, Cy»Hi2.0.N2 
(gamma) 


**Gamboge, organic resin 
**Indian yellow, 

CigHisO1uMg ° 5H.O 
Cobalt yellow, CoK;(NO:)s - H.O 
Zinc yellow, 

4ZnO = 4CrO; a K,0 3H.O 
Strontium yellow, SrCrO, 


Barium yellow, BaCrO, 
**Naples yellow, Pb3(SbO4)» 
Chrome yellow (med.), PbCrO, 
Cadmium yellow lithopone, 
CdS + BaSO, 
Cadmium yellow, CdS 
Massicot (litharge), PbO 
**Orpiment, As2S; 


Phthalocyanine green, 
chloro-copper phthalocyanine 
**Verdigris (copper basic acetate), 
Cu(C2H;02)o _ 2Cu(OH)» 
**Chrysocolla, CuSiO; - 7H2O 
Green earth (celadonite and 
glauconite), Fe, Mg, Al, k, 
hydrosilicate 

Emerald green (Paris green), 
Cu(C2H302)2 C 3Cu(AsOz)2 


**Valachite, CuCO; - Cu(OH). 
Cobalt green, CoO + 7ZnO 
Viridian (chromium oxide, 
transparent), Cr2O; - 2H2O 
Chrome green (med.), 
Fe,[Fe(CN)s]3; + PbCrO. 


Chromium oxide green, opaque, 
Cr. Oz 





RED AND ORANGE PIGMENTS 


Particle 
Characteristics’ 


crypt. agg. 
ceryst. frag. 


min. round. gr. 
tabular cryst. 


min. round. gr. 


min. round. gr. 


v. fine red glob. 

hexagonal gr. and 
prisms 

eryst. frag. 


thin plates 





YELLOW PIGMENTS 


irr. amorph. part. 


prisms, plates 


fine dendritic cryst. 


min. spher. gr. 
small needles 


v. fine cryst. gr. 
round. gr. 
fine prism. gr. 


fine comp. gr. 
min. round. gr. 
min. flakes 
min. flakes 





GREEN PIGMENTS 


laths 

cryst. frag. 

crypt. agg. 

round. irr. gr. 

spherulites and 
disks 

cryst. frag. 

spher. gr. 

spherul. gr. 


fine green agg. 


fine cryst. agg. 
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Refractive Index 


2.427; (w. bi.; pleo.) [M] 
ani 2.46, Oe 2.61, Bri 2.09 [LB] 


Bri 2.55 (s. bi.) [M*] 
02.42, 2.7 + , 62.7 [M*] 


2.50-2.76 (for CdS(Se)part) (isot.) 
[M*] 

2.64 (bright red)-2.77 (deep red) 
(isot.) [M*] 

Nn 2.00 (isot. ) [M*] 

ex: 3.14, wr; 2.81 [M] 

ex; 3.146, wr; 2.819 [LB] 


Ny, Av. 2.04 [Du P] 


1.582-1.586 [W] 


1.67 (w. bi.) [M*] 
1.72-1.76 (isot.) [W] 


1.84-1.9 (irr.; bi.) [M*] 

a, B (or w) 1.92, y (or e) 2.01 
(llext.) [M*] 

1.94-1.98 (bi.) [M] 

2.01—2.28 (isot.) [M*] 

aszomy < 2.31, Yo50mu 2.49 [M] 


2.39-2.40 (for CdS part) [M*] 
2.35-2.48 (isot.) [M*] 


an: 2.01, yr Pelle Br; 2.61 [M] 
an, 2.4, ym 8.02, Bry 2.81 [LB] 


58 0mp. 1.40 [ACC] 

a1.538, v1.56 [M] 

a1.575, y1.598, 61.597 [LB] 

n var. c 1.62, (porous) [M*] 
apl.71, y=1.78 (w. pleo.) [M*] 


a1.655, y1.909, 61.875 [LB] 
1.94-2.0 (w. bi.) [M*] 


a, Bx 1.82, yz 2.12 [M*] 


c 2.4 (cf. Prussian blue and 
chrome yellow) 


NLi 2.5 [M] 


PHYSICAL PROPERTIES OF PIGMENTS (Continued) 


BLUE PIGMENTS 



















Particle 
Characteristics? 


Pigment Name and 
Chemical Composition! 


Specific 
Gravity? 






Refractive Index* 
















Phthalocyanine blue, 
copper phthalocyanine 
Ultramarine blue (art.), 


laths Av. 1.38 [DuP] 


Nas_10AlpSisOosSo—4 uniform small 1 V5 ils praeny L-Ootred GSOu. ELL 
round. gr. 
**(nat., lazurite), 
38Na,0 + 8AlL0;3 + 6SiO2 - 2NaS angular, 1.50+ (isot.) [LB] 


broken frag. 
** Maya blue, Fe, Mg, Ca, Al, 





silicate (?) porous lr. agg. Bz1.54 (irr.; bi. and pleo.) [M*] 
Smalt, K, Co(A1), silicate (glass) splintery, vitr. frag. 1.49-1.52 [M*] 
Prussian blue, Fes{[Fe(CN )«]s colloidal agg. 1.56 4somp [M*] 
**Heyptian blue, CaO - CuO - 48102 cryst. frag. 1.605, 1.635 [APL] 
Manganese blue, BaMnO, + BaSO, gr. and stubby c 1.65 [W] 

prisms 

**Blue verditer, 2CuCO; - Cu(OH). fibrous agg. azy1.72, yzslightly > 1.74 [M*] 
Cobalt blue, CoO - Al,O; round. gr. nm var.; max. c 1.74piue (isot.) [M] 
**Azurite, 2CuCO; - Cu(OH): cryst. frag. a1.730, y1.838, 61.758 [LB] 
Cerulean blue, CoO - 7SnO, round er. 1.84 (isot.) [M*] 








VIOLET PIGMENTS 


Ultramarine violet round. gr. (blue, c 1.56 (isot.) [M*] 
rose and violet) 
Cobalt violet, Co3(PO.)» round. gr. €1.65-1.79 (dull violet), #1.68-1.81 


(salmon) (s. bi.) [M*] 
Manganese violet, 





(NH,4)2Mno(P207)s fine cryst. gr. a1.67, v1.75, 81.72 (for violet) [M] 
Quinacridone violet, 
CoH 2O2N» (beta) thin plates Av. 2.02 [DuP] 





BROWN PIGMENTS 


Sepia (organic) i angular frag. (opaque) [M*] 
Asphaltum (bitumen) ae irr. amorph. part. 1.64-1.66 [M*] 
Van Dyke brown (bituminous earth) ; irr. amorph. part. 1.62-1.69 [M*] 





BLACK PIGMENTS 






Bone black, C + Ca(PO4)2 irr. coarse grains 1.65-1.70 (for larger translucent 
gr.) [M] 

(opaque) 

(opaque) 


(opaque) [M] 


Lamp black, C 
Charcoal black, C 
Graphite, C 


min. round. part. 
irr. splintery part. 
irr. plates 






1Abbreviations: art. = artificial; med. = medium; nat. = natural. The chemical formulas are those commonly accepted in 
chemical and mineralogical literature, but they may not compare exactly with structural formulas based on x-ray diffraction data 
or even on critical chemical analysis. 

2The figures for specific gravity of the artificial pigments are mainly from H. A. Gardner, pp. 710-712, and those on the mineral 
pigments are chiefly from E, 8. Larsen and H. Berman. 

Symmetry terms (monoclinic, orthorhombic, etc.) are omitted because pigments are so finely divided that it is rare when ob- 
servations on crystal symmetry can be made. The term ‘‘spherulitic,’’ as used here means aggregates that tend toward radial 
structure and spherical shape. ‘‘Amorphous’’ describes materials that are microscopically formless but may be truly crystalline 
on the basis of x-ray diffraction data. Abbreviations: agg. = aggregate(s); amorph. = amorphous; comp. = composite; crypt. = 
cryptocrystalline; cryst. = crystal(s); frag. = fragment(s); glob. = globule(s); gr. = grain(s); irr. = irregular; min. = minute; 
part. = particle(s); prism. = prismatic; round. = rounded; spher. = spheroidal; spherul. = spherulitic; yar. = variable; v. = 
very; vitr. = vitreous. 

‘Unless otherwise indicated, all refractive index measurements are by sodium light. ¥ is the symbol used by H. E. Merwin 
to indicate greater or less indefiniteness or irregularity in the case of aggregates, especially in respect to refractive index. Abbrevia- 
tions: bi. = birefringent; ¢ = circa; ext. = extinction; isot. = isotropic; || = parallel; pleo. = pleochroic; s. = strongly; w. = 
weakly. The letters in brackets refer to the authorities for the refractive index data: M = H. BE. Merwin; M* = H. E. Merwin, 
data by private communication, hitherto unpublished; W = C. D. West data by private communication, hitherto unpublished; 
LB = 5.8. Larsen and H. Berman; APL = A. P. Laurie and co-authors; ACC = A. C. Cooper, ‘The refractive index of organic 
pigments. Its determination and significance,’’ Journal Oil & Colour Chemists Association, Vol. 31 (1948), pp. 343-357; TPC = 
Titanium Pigment Corporation; Du P = E. I. Du Pont de Nemours & Co. 

**Chiefly of historical interest. 
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Formula 


CHCIF» 
CHChkF 
CHCls 


CHFs3 


CoCl1Fs 
CoC Fs 


CoClsF3 
C2oCLF 2 
C3H4 
C3H4 
C3H4 


C3HsN 
C3HsN 


C;:H;OC1 


C3HsCl 


C3He 
C3He6 
C3H6O 
C3H6O 
C3H6O 
C3H6O2 






CRITICAL TEMPERATURES AND PRESSURES 
Compiled by Rudolfh Loebel 





Methane, monochlorodifluoro- 


Methane, dichloromonofluoro- 


Methane, trichloro- 
(Chloroform) 
Methane, trifluoro- 
(Fluoroform) 
Methylene chloride 
Methane, nitro- 
Methane, monobromide- 
Methane, monochloro- 
Methane, monofluoro- 
Methane, monoiodo- 
Methane 
Methanol (Methyl alcohol) 
Methylmercaptan 
Methylamine 


Methane, monobromotrifluoro- 
Methane, monochlorotrifluoro- 


Methane, dichlorodifluoro- 


Methane, trichloromonofluoro- 


Methane, tetrachloro- 
(Carbon tetrachloride) 

Methane, tetrafluoro- 

Acetylene 

Ethyne (see Acetylene) 

Ethylene, 1,1-difluoro- 

Acetonitrile 

Ethane, 1,1,1-trifluoro- 

Ethene 

Ethylene (see Ethene) 

Acetaldehyde 

Ethylene oxide 

Acetic acid 

Formic acid, methyl- (Methyl 
formate) 

Ethane, 1,1-dichloro- 

Ethane, 1,1-difluoro- 

Ethane, monobromo- 

Ethane, monochloro- 

Ethane, monofluoro- 

Ethane 

Ether, dimethyl- 

Ethanol (Ethyl alcohol) 

Glycol, ethylene- 

Dimethylsulfide 

Ethylmercaptan 

Dimethylamine 

Ethylamine 

Ethane, dibromotetrafluoro- 

Ethane, chloropentafiuoro- 

Ethane, 
1,2-dichlorotetrafluoro- 

Ethane, trichlorotrifluoro- 

Ethane, tetrachlorodifluoro- 

Ethane, hexafluoro- 

Propadiene 

Allene (see Propadiene) 

Acetylene, methyl- 

Propyne (see Acetylene, 
methyl-) 

Ethyl cyanide 

Propionitrile (see Ethyl 
cyanide) 

Epichlorohydrin 

Propene, 3-chloro- (allyl- 
chloride) 

Propylene 

Cyclopropane 

Acetone 

Allylalcohol 

Propylene oxide 

Formic acid, ethyl- (Ethyl 
formate) 

Acetic acid, methyl- (Methyl 
acetate) 

Propanoic acid 

n-Propane, monochloro- 

Propane 

Ether, ethyl methyl- 
(Methoxyethane) 

Glycol, 1,2-propylene- 

Isopropyl alcohol 

n-Propy! alcohol 

Glycerol 

Isopropylamine 

n-Propylamine 

*( +) uncertain 


Table I —Organic compounds 
Table II—Inorganic compounds 


Table I 











Critical 
press. 
atm. 


Critical 
temp. 
° bs @ 


}|Po 






CiHsO 










51 CyHas 
CyHe 
263 54 Cie 
Cis 
25.9 46.9 CiHs 
237 60 Cas 
: 62.3 CiHs0 


CyHs30 








44.6 CiHsO2 
254.8 Le CyHsO2 
‘ i CsH 302 









C41H 802 
CsHsO2 
















LLL C4HoCl 
198 43.2 C4Hio 
CsHio 
283.1 45 C1 Hi00 
—45.7 41.4 CHO 
85.5 61.6 C4HiO 
35.5 61.6 C4Hi0C0 
30.1 — CHO 
274.7 47.7 C4H003 
73.1 —- C4H0S 


CasHuN 































CsHwO02 
CsHi002 










(374)* _ CsHi002 
229.9 54.5 CsHuN 
225.5 54.2 CsHie 

















183.2 55.5 CsHie 
214.5 — CsHie 
80 — CsHie 










214.2 33.7 CsHi20 
278 32.9 CeHsBr 
24.3 — CsHsCl 
120 43.6 CcHsF 
120 43.6 CceHe 
127.8 52.8 CceHeO 
CeH7N 
127.8 52.8 CeH7N 
290.8 41.3 CeHiN 
CeH7N 
290.8 41.3 CeHio 








CoHi202 
CoH1202 
CoH1202 
CoH1202 





































53 C6H1203 
45.2 CoHis 
42 CeHis 
CeHu4 
43.4 CeHu0 
— CceHus0 
47 CeHisO4 
5] CcoHisN 
— CceHisN 
— CceHisN 
46.8 C7HsN 
C7Hs 
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Formula 






















































































Name 









Furan 
Thiophene 

1,2-Butadiene 

1,3-Butadiene 

n-Butene 

2-Butene, cis- 

2-Butene, trans- 

1,2-Butylene oxide 

Ketone, ethyl methyl- 

(2-Butanone) 
Butanoie acid 
p-Dioxane 
Acetic acid, ethyl- 

(Ethylacetate) 
Propanoic acid, methyl- 

(Methylpropionate) 
Formic acid, propyl-(Propyl 

formate) 
n-Butane, monochloride- 
n-Butane 
Tsobutane 
Butanol (n-Butyl alcohol) 
sec-Butyl alcohol 
tert-Butyl] alcohol 
Ether, diethyl- 
Isobutyl alcohol 
Glycol, diethylene- 
Diethyl sulfide 
Butyl amine 
Diethyl amine 
Isobutyl amine 
Butane, perfluoro- 
Pyridine 
Cyclopentene 
Cyclopentane 
1-Pentene 
Ketone, diethyl- 
Propanoic acid, ethyl- 

(Ethyl propionate) 
n-Butanoic acid, methyl- 

(n-Methyl butyrate) 
Acetic acid, n-propyl 

(n-Propyl acetate) 
n-Valeric acid 
Piperidine 
Butane, 2-methyl- 

(See Isopentane) 
Tsopentane 
Neopentane 
n-Pentane 
Propane, 2,2-dimethyl (see 

Neopentane) 
Isoamyl alcohol 
Benzene, bromo- 
Benzene, chloro- 
Benzene, fluoro- 
Benzene 
Phenol 
Aniline 
a-Picoline 
B-Picoline 
y-Picoline 
Cyclohexene 
1,5-Hexadiene 
Cyclohexane 
Cyclopentane, methyl- 
1-Hexene 
Formic acid, n-amyl 

(n-Amyl formate) 
Acetic acid, n-butyl- 

(n-Butyl acetate) 
Butanoic acid, ethyl- 

(Ethyl butyrate) 
Propanoie acid, propyl- 

(Propyl propionate) 
Paraldehyde 
Butane, 2,3-dimethyl- 
n-Hexane 
Pentane, 2-methyl- 
Ether, isopropyl- 
j-Hexyl alcohol 
Glycol, triethylene- 
Dipropyl amine 
Hexyl amine 
Triethyl amine 
Benzonitrile 
Benzene, methyl- (see Toluene 


























































Critical 
temp. 
Ab XB 


213.8 
307 
171 
152 
146 
160 
155 


243 


262 
355 
314.8 


250.4 
257.4 


264.9 
269 
152 
135 
289.8 
263 
235 
192.6 
277 
407 
283.8 
287.9 
223.3 
266.7 
113.2 
346.8 
232.94 
238.6 
191 
287.8 


272.9 
281.3 
276 
378 
320.8 


187.8 





Critical 
press. 
P. atm. 


52.5 
56.2 


CRITICAL TEMPERATURES AND PRESSURES (Continued) 
Table I (Continued) 














Critical | Critical Critical | Critical 
temp. press. press. 
Formula T, °C |/P. atm. Formula P. atm. 
C7Hs Toluene CsHis Butane, 2,2,3,3-tetramethyl- 24.5 
C7HsO Anisole, (see Benzene, CsHis Heptane, 4-methyl- 25.6 
methoxy-) CsHis Hexane, 2,4-dimethyl- 25.8 
C7HsO Benzene, methoxy- CsHis n-Octane 24.8 
C7Hs0 o-Cresol CsHisg Pentane, 2,2,3-trimethyl- 28.2 
C7Hs0 m-Cresol CsHisO | 1-Octyl alcohol 26.5 
C7HsO p-Cresol CsHisN | Dibutyl amine _ 
C7HoN Aniline, methyl- CsH7N Quinoline — 
C7H»N 2,3-Lutidine CoHi2 Benzene, n-propyl- 812 
C7H aN 2,4-Lutidine CoHi2 Benzene, 1,2,3-trimethyl- 31 
C7HoN 2,6-Lutidine CoHiz Cumene (see Benzene, 
C7HoN 3,4-Lutidine isopropyl-) 312 
C7HoN 3,5-Lutidine CoHi2 Benzene, isopropyl- ii Le 
C7Hus Cyclohexane, methyl- CoH» n-Nonane ; 2235 
C7His Cyclopentane, ethyl- CoH Tripropyl amine = 
C7Hu 1-Heptene CiHs Naphthalene 40.6 
C7HuO2 | Acetic acid, isoamyl- CywHwO | Ether, diphenyl- 30.9 
(Isoamyl] acetate) CwHis Benzene, 1-isopropyl-4-methyl- Disk 
C7His Butane, 2,2,3-trimethyl- CioHis Benzene, 1,2,3,5-tetramethyl- 28.6 
C7His n-Heptane CH p-Cymene, (see Benzene, 
C7Hie Hexane, 2-methyl- 1-isopropyl-4-methyl-) = 
C7Hie Pentane, 3-ethyl- CwHis Isodurene, (see Benzene, 
C7His Pentane, 2,4-dimethyl- 1,2,3,5-tetramethyl-) — 
C7HicO 1-Heptyl] alcohol CyHuO | 3-p-Cymenol 33 
C7Fi6 n-Heptane, perfluoro- CywHuO | Thymol, (see 3-p-Cymenol) 33 
CsHs Styrene CioHis Decalin, cis- 28.7 
CsHio Benzene, ethyl- CioHis Decalin, trans- 28.7 
CsHio o-Xylene CioH22 n-Decane 20.8 
CsHio m-Xylene Cu Ho Naphthalene, 1-methyl- 32.1 
CsHio p-Xylene Ci12Hi0 Biphenyl 31.8 
CsHwO | Xylenol CywHuN | Diphenylamine a 
CsHwO Phenetol (see Benzene, CpHis Benzene, hexamethyl- 23.5 
ethoxy-) Ci2His Mellitine, (see Benzene, 
CsHwO Benzene, ethoxy- hexamethyl-) = 
CsHuN | Aniline, N,N-dimethyl- Cr. n-Dodecane 17.9 
CsHuN | Aniline, N-ethyl- Ci2Ho7N | Tributyl amine —_— 
CsHie n-Octene 
Table II 
Critical Critical Critical Critical 
temp. press. press. 
Name Formula P. atm. Formula Pe. atm. 
Ammonia Hydrogen iodide 81.9 
Argon Hydrogen sulfide 88.9 
Boron tribromide Hydrazine — 
Boron trichloride Iodine 116 
Boron trifluoride Krypton 54.3 
Carbon dioxide Neon 26.9 
Carbon disulfide Nitric oxide 64 
Carbon monoxide Nitrogen dioxide 100 
Carbony] sulfide Nitrogen 33.5 
Chlorine Nitrous oxide TL 
Cyanogen Oxygen 50.1 
Deuterium Ozone 67 
Fluorine Phosphine 64.5 
Germanium Radon 62 
tetrachloride Silane, chlorotrifluoro- 34.2 
Helium Silane 47.8 
Hydrogen Silicon tetrachloride — 
Hydrogen bromide Silicon tetrafluoride 36.7 
Hydrogen chloride Sulfur dioxide Tice 
Hydrogen deuteride Stanniec chloride 37 
Hydrogen cyanide Water 218.3 
Hydrogen fluoride Xenon 58 
DISSOCIATION PRESSURE OF CALCIUM CARBONATE 
Temp. °C mm/Hg Temp. °C mm/Hg Temp. °C mm/Hg Temp. °C mm/Hg 
550 0.41 727 44 819 235 894 716 
587 1.0 736 54 830 255 898 760 atm 
605 2.3 743 60 840 311 906.5 1.151 
671 13.5 748 70 852 381 937 1.770 
680 15.8 749 72 857 420 1082.5 8.892 
691 19.0 777 105 871 537 LT5 yer 18.687 
701 23.0 786 184 881 603 1226.3 34.333 
703 25.5 795 150 891 684 1241 39.094 
rea 82:7 800 183 
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DEFINITIONS AND FORMULAS 


The chemical terms have been com 


piled with the collaboration of 


B. Clifford Hendricks 
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DEFINITIONS AND FORMULAS (Continued) 
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DEFINITIONS AND FORMULAS (Continued) 


Supplementary Tables 


Units for a System of Measures for International Relations 


Length 
Mass 
Time 


Electric current 


Temperature 


Luminous intensity 


meter 
kilogram 
second 
ampere 
Kelvin 
candela 


m 
kg 
Ss 
A 
K 
ed 


Prefix Names of Multiples and Submultiples of Units 























Factor by Factor by 
which unit Prefix Symbol which unit Prefix Symbol 
is multiplied is multiplied 

10” tera Al Om centi c 

10° giga G 10-4 milli m 

108 mega M 1078 micro Me 

108 kilo k Gime nano n 

102 hecto h LOmt pico p 

10 deka ‘da 10745 femto ii 

1071 deci d LOn2s atto a 

Derived Units 
Acceleration meter per second squared m/s? 
Activity (of radioactive source) 1 per second ee 
Angular acceleration radian per second squared rad/s! 
Angular velocity radian per second rad/s 
Area square meter m? 
Density kilogram per cubic meter kg/m? 
Dynamic viscosity newton-second per sq meter N-s/m? 
Electric capacitance farad F (A-s/V) 
Electric charge coulomb C (A-s) 
Electric field strength volt per meter V/m 
Electric resistance ohm (V/A) 
Entropy joule per kelvin J/K 
Force newton N (kg-m/s?) 
Frequency hertz Hz (s~) 
Tllumination lux lx (Im /m?) 
Inductance henry H (V-s/A) 
Kinematic viscosity sq meter per second m?/s 
Luminance candela per sq meter ed /m? 
Luminous flux luthen lm (ed:sr) 
Magnetomotive force ampere A 
Magnetic field strength ampere per meter A/m 
Magnetic flux weber Wb (V-s) 
Magnetic flux density tesla TE (Wb/m?) 
Power watt W (J/s) 
Pressure newton per square meter N/m? 
Radiant intensity watt per steradian W /sr 
Specific heat joule per kilogram kelvin J/kg K 
Thermal conductivity watt per meter kelvin W/m K 
Velocity meter per second m/s 
Volume cubic meter m3 
Voltage, Potential difference, 
Electromotive force volt V (W/A) 

Wave number 1 per meter re 
Work, energy, quantity of heat joule J (N-m) 
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DEFINITIONS AND FORMULAS (Continued) 


Supplementary Tables 


Definition of Most Important International System (SI) Units 


The ampere (unit of electric current) is the constant current which, if maintained in two 
straight parallel conductors of infinite length, of negligible circular sections, and placed 
1 meter apart in a vacuum, will produce between these conductors a force equal to 
2 X 107 newton per meter of length. 


Antiferromagnetic Materials: Those in which the magnetic moments of atoms or ions 
tend to assume an ordered arrangement in zero applied field, such that the vector sum 
of the moments is zero, below a characteristic temperature called the Néel Point. The 
permeability of antiferromagnetic materials is comparable to that of paramagnetic mate- 
rials. Above the Néel Point, these materials become paramagnetic. 


Candela. The candela is the luminous intensity, in the direction of the normal, of a black 
body surface 1/600,000 square meter in area, at the temperature of solidification of platinum 
under a pressure of 101,325 newtons per square meter. 


Compensation Point: The temperature (below the Néel Point) at which, in some ferri- 
magnetic compounds, the saturation magnetization becomes zero. 


The coulomb (unit of quantity of electricity) is the quantity of electricity transported 
in 1 second by a current of 1 ampere. 


Diamagnetic Materials: Those within which the magnetic induction is slightly less than 
the applied magnetic field. Diamagnetism is an atomic scale consequence of the Lenz 
law of induction. For diamagnetic materials, the permeability is slightly less than that 
of empty space, and the magnetic susceptibility is negative and small. 


The ephemeris second (unit of time) is exactly 1/31 556 925.974 7 of the tropical year 
of 1900, January, 0 days, and 12 hours ephemeris time. 


The farad (unit of electric capacitance) is the capacitance of a capacitor between the 
plates of which there appears a difference of potential of 1 volt when it is charged by a 
quantity of electricity equal to 1 coulomb. 


Ferrimagnetic Materials: Those in which the magnetic moments of atoms or ions tend 
to assume an ordered but nonparallel arrangement in zero applied field, below a charac- 
teristic temperature called the Néel Point. In the usual case, within a magnetic domain, 
a substantial net magnetization results from the antiparallel alignment of neighboring 
nonequivalent sublattices. The macroscopic behavior is similar to that in ferromagnetism. 
Above the Néel Point, these materials become paramagnetic. 


Ferromagnetic Materials: Those in which the magnetic moments of atoms or lons in a 
magnetic domain tend to be aligned parallel to one another in zero applied field, below a 
characteristic temperature called the Curie Point. Complete ordering is achieved only 
at the absolute zero of temperature. Within a magnetic domain, at absolute zero, the 
magnetization is equal to the sum of the magnetic moments of the atoms or ions per unit 
volume. Bulk matter, consisting of many small magnetic domains, has a net magnetiza- 
tion which depends upon the magnetic history of the specimen (hysteresis effect). The 
permeability depends on the magnetic field, and can reach values of the order of 10° times 
that of free space. Above the Curie Point, these materials become paramagnetic. 


The henry (unit of electric inductance) is the inductance of a closed circuit in which 
an electromotive force of 1 volt is produced when the electric current in the circuit varies 
uniformly at a rate of 1 ampere per second. 
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DEFINITIONS AND FORMULAS (Continued) 


International Practical Kelvin Temperature Scale of 1960 and the International Practical 
Celsius Temperature Scale of 1960 are defined by a set of interpolation equations based on 
the following reference temperatures: 


TK 10! 

Oxygen, liquid-gas equilibrium 90.18 —182.97 
Water, solid-liquid equilibrium HANS 0.00 
Water, solid-liquid-gas equilibrium 273.16 0.01 
Water, liquid-gas equilibrium 313.15 100.00 
Zinc, solid-liquid equilibrium 692.655 419.505 
Sulphur , iquid-gas equilibrium TAU TED 444.6 
Silver, solid-liquid equilibrium 1233.95 960.8 
Gold, solid-liquid equilibrium 1336.15 1063.0 


The joule (unit of energy) is the work done when the point of application of 1 newton 
is displaced a distance of 1 meter in the direction of the force. 


Kelvin: The kelvin, the unit of thermodynamic temperature, is the fraction 1/273.16 
of the thermodynamic temperature of the triple point of water. The decision was made at 
the 13th General Conference on Weights and Measures on October 13, 1967 that the name 
of the unit of thermodynamic temperature would be changed from degree Kelvin (symbol: 
°K) to kelvin (symbol: K). The name (kelvin) and symbol (K) are to be used for expressing 
temperature intervals. The former convention which expressed a temperature interval in 
degrees Kelvin or, abbreviated, deg. K is dropped. However, the old designations are accept- 
able temporarily as alternatives to the new ones. One may also express temperature inter- 
vals in degrees Celsius. 


The kilogram (unit of mass) is the mass of a particular cylinder of platinum- iridium 
alloy, called the International Prototype Kilogram, which is preserved in a vault at Sévres, 
France, by the International Bureau of Weights and Measures. 


Length: The name “micron”, for a unit of length equal to 10-§ meter, and the symbol 
“‘w”? which has been used for’it were dropped by action of the 13th General Conference on 
Weights and Measures on October 18, 1967. The symbol ‘‘y’”’ is to be used solely as an 
abbreviation for the prefix ‘“‘micro-”, standing for the multiplication by 10-*. Thus the 
length previously designated as 1 micron, should be designated 1 um. 


The lumin (unit of luminous flux) is the luminous flux emitted in a solid angle of 1 
steradian by a uniform point source having an intensity of 1 candela. 


Magnetic Anisotropy: In ferro- or ferrimagnetic crystals, it is found that the magnetiza- 
tion prefers to lie along certain crystal directions. These are termed easy directions of 
magnetization. Work must be expended to turn the magnetization away from these easy 
directions. That work as a function of crystal direction defines the anisotropy energy 
surface. Directions associated with a maximum of the anisotropy energy are termed 
hard directions of magnetization. In general, the energy difference between easy and hard 
directions decreases as the temperature is increased, and vanishes at the Curie or Néel 
point. 


Magnetic Domains: The magnetization of a ferromagnetic or a ferrimagnetic material 
tends to break up into regions called domains separated by thin transition regions called 
domain walls. Within the volume of a domain, the magnetization has its saturation value, 
and is directed along a single direction. The magnetizations of other domains are directed 
along different directions in such a way that the net magnetization of the whole sample 
may be zero. The application of an external magnetic field first causes some domains to 
grow by the motion of their walls. At higher fields, the magnetizations of the resulting 
domains rotate toward parallelism with the field. 


Magnetostriction: Change in sample dimensions as the magnitude or the direction of 
the magnetization in a crystal is changed. 


F-102 


DEFINITIONS AND FORMULAS (Continued) 


Metamagnetic Materials: Those which are antiferromagnetic in weak fields, but which 
become ferromagnetically ordered in strong applied fields. 


; The meter (unit of length) is the length of exactly 1 650 763.73 wavelengths of the radiation 
in vacuum corresponding to the unperturbed transition between the levels 2pi9 and 5ds of 
the atom of Krypton 86, the orange-red line. 


Néel Point: The temperature at which ferrimagnetic and antiferromagnetic materials 
become paramagnetic. 


The newton (unit of force) is that force which gives to a mass of 1 kilogram an accelera- 
tion of 1 meter per second. 


The ohm (unit of electric resistance) is the electric resistance between two points of a 
conductor when a constant difference of potential of 1 volt, applied between these two 
points, produces in this conductor a current of 1 ampere, this conductor not being the 
source of any electromotive force. 


Paramagnetic Materials: Those within which the magnetic induction is slightly greater 
than the applied magnetic field. Paramagnetism arises from the partial alignment of the 
permanent magnetic dipole moments of atoms or ions. The permeability is slightly greater 
than that of empty space, and the magnetic susceptibility is positive and small. 


Second: The second is the unit of time of the International System of Units. The defini- 
tion adopted at the October 13, 1967 meeting of the 13th General Conference on Weights 
and Measures is: ‘“The second is the duration of 9,192,631,770 periods of the radiation 
corresponding to the transition between the two hyperfine levels of the fundamental state 
of the atom of cesium 133.”” The frequency (9,192,631,770 Hz) which the definition assigns 
to the cesium radiation was carefully chosen to make it impossible, by any existing experi- 
mental evidence, to distinguish the new second from the “ephemeris second’ based on the 
earth’s motion. Therefor no changes need to be made in data stated in terms of the old 
standard in order to convert them to the new one. The atomic definition has two important 
advantages over the previous definition: (1) it can be realized (1.e., generated by a suitable 
clock) with sufficient precision, +1 part per hundred billion (10!) or better, to meet the 
most exacting demands of modern metrology; and (2) it is available to anyone who has 
access to or who can build an atomic clock controlled by the specified cesium radiation. 
(A description of such clocks is given in “Atomic Frequency Standards,” NBS Tech. News 
Bull. 45, 8-11 (Jan., 1961). For more recent developments and technical details, see R. E. 
Beehler, R. C. Mockler, and J. M. Richardson, ‘“‘Cesium Beam Atomic Time and Frequency 
Standards,” Metrologia 1, 114-131 (July, 1965)). In addition one can compare other high- 
precision clocks directly with such a standard in a relatively short time—an hour or so 
compared against years with the astronomical standard. Laboratory-type atomic clocks 
are complex and expensive, so that most clocks and frequency generators will continue to 
be calibrated against a standard such as the NBS Frequency Standard, controlled by a 
cesium atomic beam, at the Radio Standards Laboratory in Boulder, Colorado. In most 
cases the comparison will be by way of the standard-frequency and time-interval signals 
broadcast by NBS radio stations WWV, WWVH, WWVB, and WWVL. 


The volt (unit of electric potential difference and electromotive force) is the difference 
of electric potential between two points of a conducting wire carrying a constant current 
of 1 ampere, when the power dissipated between these points is equal to 1 watt. 


The watt (unit of power) is the power which gives rise to the production of energy at 
the rate of 1 joule per second. 

The weber (unit of magnetic flux) is the magnetic flux which, linking a circuit of one 
turn, produces in it an electromotive force of 1 volt as it is reduced to zero at a uniform 
rate in 1 second. 

Definitions of the most important SI Units are given in the above Supplementary 
Tables. These definitions have been extracted from the records of the International Com- 
mittee and the General Conferences. 


F-103 


TEMPERATURE CONVERSION TABLE 


This table permits one to convert from degrees Celcius to degrees Fahrenheit or from degrees Fahrenheit to 
degrees Celcius. The conversion is accomplished by first locating in a column printed in bold face type the 
number that is to be converted. If the number to be converted is in degrees Fahrenheit, one may find its 
equivalent in degrees Celcius by reading to the left. If the number to be converted is in degrees Celcius, one 
may find its equivalent in degrees Fahrenheit by reading to the right. Degrees Celcius are identical to degrees 
Centigrade. However, the word Celcius is preferred for international use. 

The approved international symbolic abbreviation for degrees Celcius is °C, whereas for degrees F ahrenheit 
it is °F. Absolute zero on the Celcius scale is —273.15°C; on the Fahrenheit scale it is —459.67°F. The rela- 
tion between degrees Fahrenheit and degrees Celcius may be expressed by 


°C = 5/9(CF — 32) or 
°F = 9/5(°C) + 32. 























To Convert To Convert To Convert 

To 

aa —°F or °C zo ae —°F or °C ze a8 —°F or °C op 

— 273.15 —459.67 — — 245.56 —410 — —217.78 —360 = 
— 272.78 —459 = —245 —409 — —217.22 —359 == 
— 272.22 —458 oo — 244.44 —408 — — 216.67 —358 = 
— 271.67 —457 — — 243.89 —407 = —216.11 —357 — 
—271.11 —456 — — 243.33 —406 — —215.56 —356 — 
— 270.56 —455 — — 242.78 —405 a —215 —355 — 
—270 — 454 — — 242.22 — 4.04. —- —214.44 — 354 = 
— 269.44 —453 — — 241.67 —403 = — 213.89 —353 == 
— 268.89 —452 o — 241.11 —402 i — 213.33 — 352 — 
— 268.33 —451 — — 240.56 —401 — — 212.78 —35l1 — 
— 267.78 —450 — —240 —400 _- —212.22 —350 — 
— 267.22 —449 —_— — 239.44 —399 — —211.67 —349 = 
— 266.67 —448 — — 238.89 —398 — —211.11 —348 — 
— 266.11 —447 — — 238.33 —397 a — 210.56 —347 — 
— 265.56 —446 — — 237.78 — 396 — —210 —346 = 
—265 —445 — — 237.22 —395 i — 209.44 —345 — 
— 264.44 — 444. — — 236.67 — 394 — 208.89 —344 = 
— 263.89 —443 — — 236.11 —393 — — 208.33 —343 — 
— 263.33 —442 a= — 235.56 —392 — — 207.78 — 342 = 
— 262.78 —441 — —235 —391 a — 207.22 —341 —— 
— 262.22 —440 — — 234.44 —390 — — 206.67 —340 — 
— 261.67 —439 — — 233.89 —389 — — 206.11 —339 —= 
— 261.11 —438 a — 233.33 —388 ~= — 205.56 —338 — 
— 260.56 —437 = — 232.78 —387 —— —205 —337 = 
— 260 —436 — — 232.22 — 386 — —204.44 —336 == 
— 259.44 —435 — — 231.67 —385 — — 203.89 —335 — 
— 258.89 —434 — — 231.11 —384 —— — 203.33 —334 — 
— 258.33 —433 — — 230.56 —383 = — 202.78 —333 = 
— 257.78 —432 — — 230 —382 — — 202.22 — 332 — 
— 257.22 —431 — — 229.44 —381 — — 201.67 —331 — 
— 256.67 —430 — — 228.89 —380 — —201.11 —330 — 
—256.11 —429 — — 228.33 —379 — — 200.56 —329 — 
— 255.56 —428 — — 227.78 —378 = —200 —328 — 
—255 —427 _— — 227.22 —377 —_ —199.44 —327 — 
— 254.44 —426 — — 226.67 —376 — —198.89 —326 a 
— 253.89 —425 os — 226.11 —375 — —198.33 —325 — 
— 253.33 —424 — — 225.56 —374 — —197.78 —324 —_— 
—252.78 —423 — —225 —373 = —197.22 —323 — 
—252.22 —422 —— — 224.44 —372 — — 196.67 —322 7 
— 251.67 421 — — 223.89 —371 —_— —196.11 —321 a 
—251.11 —420 — — 223.33 —370 — — 195.56 —320 — 
— 250.56 —419 — — 222.78 —369 — —195 —319 — 
— 250 —418 — — 222,22 —368 — — 194.44 —318 — 
— 249.44 —417 — — 221.67 — 367 — — 193.89 —317 — 
— 248.89 —416 — — 221.11 — 366 — — 193.33 —316 — 
— 248.33 —415 — — 220.56 —365 — —192.78 —315 — 
— 247.78 —414 — — 220 — 364 — — 192.22 —314 —_ 
— 247.22 —413 — —219.44 — 363 — — 191.67 —313 = 
— 246.67 —412 — —218.89 —362 — —191.11 —312 SS 
— 246.11 —411 — — 218.33 —36l — —190.56 —3l1l1 = 
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To Convert To Convert To Convert 

= —°F or °C—> io ae — Fh or - C= ae i Fo UG ek ea fe 
—190 —310 _ — 156.67 —250 —418 —123.33 —190 —310 
—189.44 —309 _- —156.11 —249 — 416.2 —122.78 —189 —308.2 
—188.89 —308 —_— — 155.56 — 248 —414.4 — 122.22 —188 — 306.4 
— 188.33 —307 — —155 —247 — 412.6 — 121.67 —187 — 304.6 
— 187.78 —306 — —154.44 —246 —410.8 —121.11 —186 —302.8 
— 187.22 —305 — — 153.89 — 245 —409 — 120.56 —185 —301 
— 186.67 —304 — —153.33 — 244 —407.2 —120 —184 — 299.2 
— 186.11 —303 — —152.78 — 243 — 405.4 —119.44 —183 — 297.4 
— 185.56 —302 — —152.22 —242 — 403.6 —118.89 —182 — 295.6 
—185 —301 — —151.67 —241 — 401.8 —118.33 —181 — 293.8 
—184.44 —300 — —151.11 — 240 —400 —117.78 —180 — 292 
—183.89 — 299 —150.56 — 239 —398.2 —117.22 —179 —290.2 
—183.33 —298 _ —150 — 238 —396.4 —116.67 —178 — 288.4 
— 182.78 —297 —149.44 —237 —394.6 —116.11 —177 — 286.6 
— 182.22 — 296 — — 148.89 — 236 —392.8 —115.56 —176 — 284.8 
—181.67 —295 = — 148.33 — 235 —391 —115 —175 — 283 
—181.11 — 294. —- — 147.78 — 234 —389.2 —114.44 —174 —281.2 
— 180.56 —293 — — 147.22 — 233 — 387.4 —113.89 —173 —279.4 
—180 —292 — — 146.67 — 232 —385.6 —113.33 —172 —277.6 
—179.44 —291 —_ — 146.11 —231 — 383.8 —112.78 —-171 — 275.8 
—178.89 —290 — —145.56 — 230 — 382 —112.22 —170 —274 
—178.33 —289 = —145 —229 — 380.2 —111.67 —169 —272.2 
—177.78 — 288 — — 144.44 — 228 — 378.4 —111.11 —168 — 270.4 
—177.22 — 287 -— — 143.89 —227 —376.6 —110.56 —167 — 268.6 
— 176.67 — 286 —_ — 143.33 — 226 —374.8 —110 —166 — 266.8 
—176.11 —285 — — 142.78 —225 —373 —109.44 —165 —265 
—175.56 — 284 — — 142.22 — 224 —371.2 — 108.89 —164 — 263.2 
—175 — 283 _— —141.67 — 223 — 369.4 — 108.33 —163 — 261.4 
—174.44 — 282 —- —141.11 — 222 — 367.6 —107.78 —162 —259.6 
—173.89 —281 — — 140.56 —221 — 365.8 —107.22 —16l1 — 257.8 
—173.33 —280 = —140 —220 —364 — 106.67 —160 —256 
—172.78 —279 — —139.44 —219 — 362.2 —106.11 —159 — 254.2 
—172.22 —278 — —138.89 —218 —360.4 —105.56 —158 —252.4 
—171.67 —277 — —138.33 —217 —358.6 —105 —157 — 250.6 
—171.11 —276 = — 137.78 —216 — 356.8 —104.44 —156 — 248.8 
—170.56 —275 _- 
—170 —274 - — 137.22 —215 —355 — 103.89 —155 —247 

— —273.15 — 459.67 || —136.67 —214 — 353.2 — 103.33 —154 — 245.2 
— 169.44 —273 — 459.4 —136.11 —213 —351.4 —102.78 —153 — 243.4 
— 168.89 —272 — 457.6 — 135.56 —212 —349.6 — 102.22 —152 — 241.6 
— 168.33 —271 —455.8 —135 —211 — 347.8 —101.67 —151 —239.8 
— 167.78 —270 —454 —134.44 —210 —346 —101.11 —150 — 238 
— 167.22 — 269 — 452.2 — 133.89 —209 — 344.2 — 100.56 —149 — 236.2 
— 166.67 — 268 — 450.4 — 133.33 — 208 —342.4 —100 —148 —234.4 
—166.11 — 267 — 448.6 — 132.78 —207 —340.6 —99.44 —147 — 232.6 
— 165.56 — 266 — 446.8 — 132.22 — 206 —338.8 —98.89 —146 — 230.8 
—165 —265 —445 —131.67 —205 —337 —98.33 —145 —229 
— 164.44 — 264 — 443.2 —131.11 — 204 — 335.2 —97.78 —144 — 227.2 
— 163.89 — 263 —441.4 —130.56 — 203 — 333.4 —97.22 —143 — 225.4 
— 163.33 — 262 —439.6 —130 — 202 —331.6 — 96.67 —142 — 223.6 
—162.78 —261 — 437.8 —129.44 —201 —329.8 —96.11 —141 —221.8 
— 162.22 — 260 —436 — 128.89 — 200 —328 —95.56 —140 —220 
— 161.67 —259 —434.2 — 128.33 —199 —326.2 —95 —139 —218.2 
—161.11 —258 —432.4 —127.78 —198 —324.4 —94.44 —138 —216.4 
— 160.56 —257 — 430.6 — 127.22 —197 —322.6 —93.89 —137 —214.6 
—160 —256 — 428.8 — 126.67 —196 —320.8 —93.33 —136 —212.8 
—159.44 —255 —427 —126.11 —195 —319 —92.78 —135 —211 
— 158.89 — 254 —425.2 —125.56 —194 —317.2 —92.22 —134 —209.2 
— 158.33 —253 — 423.4 —125 —193 —315.4 —91.67 —133 — 207.4 
— 157.78 —252 —421.6 —124.44 —192 —313.6 —91.11 —132 — 205.6 
— 157.22 —251 —419.8 —123.89 —191 —311.8 —90.56 —131 —203.8 
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TEMPERATURE CONVERSION TABLE (Continued) 
To Convert To Convert To Convert 
—°F or °C hy a —°F or °C Me ee <—°F or °C—> 
—130 — 202 — 56.67 —70 —94 — 23.33 —10 
—129 — 200.2 — 56.11 —69 —92.2 — 22.78 —9 
—128 — 198.4 — 55.56 —68 —90.4 —22.22 —8 
—127 — 196.6 —55 —67 — 88.6 — 21.67 —7 
—126 —194.8 — 54.44 —66 — 86.8 —21.11 —6 
—125 —193 — 53.89 —65 —85 — 20.56 —5 
—124 —191.2 — 53.33 — 64 — 83.2 —20 —4 
—123 —189.4 — 52.78 —63 —81.4 —19.44 —3 
—122 — 187.6 — 52.22 — 62 —79.6 —18.89 —2 
—121 — 185.8 — 51.67 —6l1 —77.8 — 18.33 —1 
—120 —184 —51.11 —60 —76 —17.78 0 
—119 —182.2 — 50.56 —59 —74.2 —17.22 1 
—118 — 180.4 —50 —58 —72.4 — 16.67 2 
—117 —178.6 —49.44 —57 —70.6 —16.11 3 
—116 —176.8 — 48.89 —56 — 68.8 — 15.56 4 
—115 —175 — 48.33 —55 —67 —15 SZ 
—114 — 173.2 — 47.78 —54 —65.2 —14.44 6 
—113 —171.4 —47.22 —53 — 63.4 —13.89 7 
—112 — 169.6 — 46.67 —52 —61.6 — 13.33 8 
—I11 — 167.8 — 46.11 —51 —59.8 — 12.78 9 
—110 —166 — 45.56 —50 —58 — 12.22 10 
—109 — 164.2 —45 —49 —56.2 —11.67 11 
—108 — 162.4 —44.44 —48 —54.4 —11.11 12 
—107 — 160.6 — 43.89 —47 —52.6 —10.56 13 
—106 —158.8 — 43.33 —46 — 50.8 —10 14 
—105 —157 — 42.78 —45 —49 —9.44 15 
— 104 —155.2 —42.22 —44. —47.2 —8.89 16 
—103 —153.4 — 41.67 —43 —45.4 —8.33 17 
—102 —151.6 —41.11 —42 — 43.6 —7.78 18 
—101 —149.8 — 40.56 —41 —41.8 —7.22 19 
—100 —148 —40 —40 —40 —6.67 20 
—99 — 146.2 —39.44 —39 —38.2 —6.11 21 
—98 —144.4 — 38.89 —38 —36.4 —5.56 22 
—97 — 142.6 — 38.33 —37 —34.6 —5 23 
—96 — 140.8 —37.78 —36 — 32.8 —4.44 24 
—95 —139 — 37.22 —35 —3l —3.89 25 
—94 — 137.2 — 36.67 —34 —29.2 —3.33 26 
—93 —135.4 —36.11 —33 —27.4 —2.78 27 
—92 —133.6 — 35.56 —32 —25.6 —2.22 28 
—9l1 —131.8 —35 —31 —23.8 —1.67 29 
—90 —130 — 34.44 —30 —22 —1.11 30 
—89 — 128.2 — 33.89 —29 — 20.2 —0.56 31 
—88 —126.4 — 33.33 —28 —18.4 0 32 
—87 —124.6 —32.78 —27 —16.6 .56 33 
—86 —122.8 — 32.22 —26 —14.8 Neg i 34 
—85 —121 — 31.67 —25 —13 1.67 35 
— 84 —119.2 —31.11 —24 —11.2 a2 36 
—83 —117.4 — 30.56 — 23 —9.4 2.78 37 
—82 —115.6 —30 —22 —7.6 S38) 38 
—81 —113.8 — 29.44 —21 —5.8 3.89 39 
—80 —112 — 28.89 —20 —4 4.44 40 
—79 —110.2 — 28.33 —19 —2.2 5 41 
—78 — 108.4 — 27.78 —18 —0.4 5.56 42 
—7T7 — 106.6 —27.22 —-1l7 1.4 6.11 43 
—T6 —104.8 — 26.67 —16 3.2 6.67 44 
—75 —103 — 26.11 —15 5 Te 45 
—74 —101.2 —25.56 —14 6.8 7.78 46 
—73 —99.4 —25 —13 8.6 8.33 47 
—72 —97.6 — 24.44 —12 10.4 8.89 48 
—71 —95.8 — 23.89 -ll 12:2 9.44 49 
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To Convert To Convert To Convert 

a —°F or °C— a a —°F or °C re oe <—"F or °C ae 
10 50 122 43.33 110 230 76.67 170 338 
10.56 51 123.8 43.89 111 231.8 77.22 171 339.8 
ale 52 125.6 44.44 112 233.6 77.78 172 341.6 
11.67 53 127.4 45 113 235.4 78.33 173 343.4 
a2 54 129.2 45.56 114 237.2 78.89 174 345.2 
12.78 55 131 46.11 115 239 79.44 175 347 
13.33 56 132.8 46.67 116 240.8 80 176 348.8 
13.89 57 134.6 47.22 117 242.6 80.56 Was 350.6 
14.44 58 136.4 47.78 118 244.4 81.11 178 352.4 
15 59 138.2 48.33 119 246.2 81.67 179 354.2 
15.56 60 140 48.89 120 248 82.22 180 356 
16.11 61 141.8 49.44 121 249.8 82.78 181 357.8 
16.67 62 143.6 50 122 251.6 83.33 182 359.6 
722 63 145.4 50.56 123 253.4 83.89 183 361.4 
17.78 64 147.2 SEAT 124 206.2 84.44 184 363.2 
18.33 65 149 51.67 125 257 85 185 365 
18.89 66 150.8 52.22 126 258.8 85.56 186 366.8 
19.44 67 152.6 52.78 127 260.6 86.11 187 368.6 
20 68 154.4 53.33 128 262.4 86.67 188 370.4 
20.56 69 156.2 53.89 129 264.2 87.22 189 Biieee 
Piel 70 158 54.44 130 266 87.78 190 374 
21.67 71 159.8 55 131 267.8 88.33 191 375.8 
2222 12 161.6 55.56 132 269.6 88.89 192 377.6 
22.78 73 163.4 56.11 133 271.4 89.44 193 379.4 
23.33 74 165.2 56.67 134 Diisie, 90 194 381.2 
23.89 75 167 ieee 135 275 90.56 195 383 
24.44 76 168.8 57.78 136 276.8 91.11 196 384.8 
25 ia 170.6 58.33 137 278.6 91.67 197 386.6 
25.56 78 172.4 58.89 138 280.4 92.22 198 388.4 
26.11 79 174.2 59.44 139 282.2 92.78 199 390.2 
26.67 80 176 60 140 284 93.33 200 392 
Dey 81 177.8 60.56 141 285.8 93.89 201 393.8 
27.78 82 179.6 61.11 142 287.6 94.44 202 395.6 
28.33 83 181.4 61.67 143 289.4 95 203 397.4 
28.89 84 183.2 62.22 144. 291.2 95.56 204 399.2 
29.44 85 185 62.78 145 293 96.11 205 401 
30 86 186.8 63.33 146 294.8 96.67 206 402.8 
30.56 87 188.6 63.89 147 296.6 97.22 207 404.6 
Sule 88 190.4 64.44 148 298.4 97.78 208 406.4 
31.67 89 192.2 65 149 300.2 98.33 209 408.2 
32.22 90 194 65.56 150 302 98.89 210 410 
32.78 91 195.8 66.11 151 303.8 99.44 211 411.8 
33.33 92 197.6 66.67 152 305.6 100 212 413.6 
33.89 93 199.4 67.22 153 307.4 100.56 213 415.4 
34.44 94 201.2 67.78 154 309.2 101.11 214 417.2 
35 95 203 68.33 155 3141 101.67 215 419 
35.56 96 204.8 68.89 156 312.8 102.22 216 420.8 
36.11 97 206.6 69.44 157 314.6 102.78 27 422.6 
36.67 98 208.4 70 158 316.4 103.33 218 424.4 
37.22 99 210.2 70.56 159 318.2 103.89 219 426.2 
37.78 100 212 abet 160 320 104.44 220 428 
38.33 101 213.8 71.67 161 321.8 105 221 429.8 
38.89 102 215.6 C222 162 323.6 105.56 222 431.6 
39.44 103 217.4 72.78 163 325.4 106.11 223 433.4 
40 104 219.2 73.33 164 327.2 106.67 224 435.2 
40.56 105 221 73.89 165 329 107.22 225 437 
41.11 106 222.8 74.44 166 330.8 107.78 226 438.8 
41.67 107 224.6 7S 167 332.6 108.33 227 440.6 
42.22 108 226.4 75.56 168 334.4 108.89 228 442.4 
42.78 109 228.2 76.11 169 336.2 109.44 229 444.2 
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To Convert To Convert To Convert 

To 
B prec] F | B prec F |B prowo] & 
110 230 446 143.33 290 554 176.67 350 662 
110.56 231 447.8 143.89 291 555.8 177.22 351 663.8 
111.11 232 449.6 144.44 292 557.6 177.78 352 665.6 
111.67 233 451.4 145 293 559.4 178.33 353 667.4 
112.22 234 453.2 145.56 294. 561.2 178.89 354 669.2 
112.78 235 455 146.11 295 563 179.44 355 671 
113.33 236 456.8 146.67 296 564.8 180 356 672.8 
113.89 237 458.6 147.22 297 566.6 180.56 357 674.6 
114.44 238 460.4 147.78 298 568.4 181.11 358 676.4 
115 239 462.2 148.33 299 570.2 181.67 359 678.2 
115.56 240 464 148.89 300 572 182.22 360 680 
116.11 241 465.8 149.44 301 573.8 182.78 361 681.8 
116.67 242 467.6 150 302 575.6 183.33 362 683.6 
107.22 243 469.4 150.56 303 577.4 183.89 363 685.4 
117.78 244 471.2 161.11 304 579.2 184.44 364 687.2 
118.33 245 473 151.67 305 581 185 365 689 
118.89 246 474.8 152.22 306 582.8 185.56 366 690.8 
119.44 247 476.6 152.78 307 584.6 186.11 367 692.6 
120 248 478.4 153.33 308 586.4 186.67 368 694.4 
120.56 249 480.2 153.89 309 588.2 187.22 369 696.2 
Pak ial 250 482 154.44 310 590 187.78 370 698 
121.67 251 483.8 155 311 591.8 188.33 37 699.8 
122.22 252 485.6 155.56 312 593.6 188.89 372 701.6 
122.78 253 487.4 156.11 313 595.4 189.44 73 703.4 
123.33 254 489.2 156.67 314 597.2 190 374 705.2 
123.89 255 491 157.22 315 599 190.56 375 707 
124.44 256 492.8 157.78 316 600.8 191.11 37 708.8 
125 257 494.6 158.33 317 602.6 191.67 | 377 710.6 
125.56 258 496.4 158.89 318 604.4 192.22 37 712.4 
126.11 259 498.2 159.44 319 606.2 192.78 379 714.2 
126.67 260 500 160 320 608 193.33 380 716 
127.22 261 501.8 160.56 321 609.8 193.89 381 717.8 
127.78 262 503.6 161.11 322 611.6 194.44 382 719.6 
128.33 263 505.4 161.67 323 613.4 195 383 721.4 
128.89 264 507.2 162.22 324 615.2 195.56 384 723.2 
129.44 265 509 162.78 325 617 196.11 385 725 
130 266 510.8 163.33 326 618.8 196.67 386 726.8 
130.56 267 512.6 163.89 327 620.6 197.22 387 728.6 
lena 268 514.4 164.44 328 622.4 197.78 388 730.4 
131.67 269 516.2 165 329 624.2 198.33 389 one 
132.22 270 518 165.56 330 626 198.89 390 734 
132.78 271 519.8 166.11 331 627.8 199.44 391 735.8 
133.33 272 521.6 166.67 332 629.6 200 392 737.6 
133.89 273 523.4 167.22 333 631.4 200.56 393 739.4 
134.44 274 625.2 167.78 334 633.2 201.11 394 741.2 
135 275 527 168.33 335 635 201.67 395 743 
135.56 276 528.8 168.89 336 636.8 202.22 396 744.8 
136.11 277 530.6 169.44 Bay! 638.6 202.78 397 746.6 
136.67 278 532.4 170 338 640.4 203.33 398 748.4 
137.22 279 534.2 170.56 339 642.2 203.89 399 750.2 
137.78 280 536 as Lo 340 644 204.44 400 752 
138.33 281 537.8 171.67 341 645.8 205 401 753.8 
138.89 282 539.6 172,22 342 647.6 205.56 402 755.6 
139.44 283 541.4 172.78 343 649.4 206.11 403 757.4 
140 284 543.2 173.33 344 651.2 206.67 404 759.2 
140.56 285 545 173.89 345 653 207.22 405 761 
141.11 286 546.8 174.44 346 654.8 207.78 406 762.8 
141.67 287 548.6 175 347 656.6 208.33 407 764.6 
142.22 288 550.4 175.56 348 658.4 208.89 408 766.4 
142.78 289 562.2 176.11 349 660.2 209.44 409 768.2 
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To Convert To Convert To Convert 

20 keer sts) 22 36 |—*For*0| FP aC j= RortOa| oe 

210 410 770 243.33 470 878 276.67 530 986 

210.56 411 771.8 243.89 471 879.8 Diao 531 987.8 
PAIGE 412 773.6 244.44 472 881.6 DHE ated 532 989.6 
211.67 413 775.4 245 473 883.4 278.33 533 991.4 
Zili2.22 414 Mid 245.56 474 885.2 278.89 534 993.2 
212.78 415 779 246.11 475 887 279.44 535 995 

Paleyests} 416 780.8 246.67 476 888.8 280 536 996.8 
213.89 417 782.6 247.22 477 890.6 280.56 537 998.6 
214.44 418 784.4 247.78 478 892.4 281.11 538 1000.4 
215 419 786.2 248.33 479 894.2 281.67 539 1002.2 
215.56 420 788 248.89 480 896 282.22 540 1004 

216.11 42) 789.8 249.44 481 897.8 282.78 541 1005.8 
216.67 422 791.6 250 482 899.6 283.33 542 1007.6 
SA ly (PP 423 793.4 250.56 483 901.4 283.89 543 1009.4 
217.78 424 795.2 >to Os | 484. 903.2 284.44 544 1011.2 
218.33 425 797 251.67 485 905 285 545 1013 

218.89 426 798.8 202.22 486 906.8 285.56 546 1014.8 
219.44 427 800.6 252.78 487 908.6 286.11 547 1016.6 
220 428 802.4 20300 488 910.4 286.67 548 1018.4 
220.56 429 804.2 253.89 489 912.2 287.22 549 1020.2 
rp ee Ma 430 806 254.44 490 914 287.78 550 1022 

221.67 431 807.8 255 491 915.8 288.33 551 1023.8 
22222, 432 809.6 255.56 492 917.6 288.89 552 1025.6 
222.78 433 811.4 256.11 493 919.4 289.44 553 1027.4 
2238.55 434 813.2 256.67 494 921.2 290 554 1029.2 
223.89 435 815 257.22 495 923 290.56 555 1031 

224.44 436 816.8 257.78 496 924.8 291.11 556 1032.8 
225 437 818.6 258.33 497 926.6 291.67 557 1034.6 
225.56 438 820.4 258.89 498 928.4 292.22 558 1036.4 
226.11 439 822.2 259.44 499 930.2 292.78 559 1038.2 
226.67 440 824 260 500 932 293.33 560 1040 

pei fPape 441 825.8 260.56 501 933.8 293.89 561 1041.8 
227.78 442 827.6 261.11 502 935.6 294.44 562 1043.6 
228.33 443 829.4 261.67 503 937.4 295 563 1045.4 
228.89 444 831.2 262.22 504 939.2 295.56 564 1047.2 
229.44 445 833 262.78 505 941 296.11 565 1049 

230 446 834.8 263.33 506 942.8 296.67 566 1050.8 
230.56 447 836.6 263.89 507 944.6 297.22 567 1052.6 
231.11 448 838.4 264.44 508 946.4 297.78 568 1054.4 
231.67 449 840.2 265 509 948.2 298.33 569 1056.2 
Devoe as 450 842 265.56 510 950 298.89 570 1058 

232.78 451 843.8 266.11 511 951.8 299.44 571 1059.8 
230.00 452 845.6 266.67 512 953.6 300 572 1061.6 
233.89 453 847.4 267.22 513 955.4 300.56 573 1063.4 
234.44 454 849.2 267.78 514 957.2 301.11 574 1065.2 
235 455 851 268.33 515 959 301.67 575 1067 

235.56 456 852.8 268.89 516 960.8 302.22 576 1068.8 
236.11 457 854.6 269.44 517 962.6 302.78 577 1070.6 
236.67 458 856.4 270 518 964.4 303.33 578 1072.4 
Qdinee 459 858.2 270.56 519 966.2 303.89 579 1074.2 
237.78 460 860 Paps lailk 520 968 304.44 580 1076 

238.33 461 861.8 271.67 521 969.8 305 581 1077.8 
238.89 462 863.6 PPI: 522 971.6 305.56 582 1079.6 
239.44 463 865.4 272.78 523 973.4 306.11 583 1081.4 
240 464 867.2 273.33 524. 975.2 306.67 584 1083.2 
240.56 465 869 273.89 525 977 307.22 585 1085 

241.11 466 870.8 274.44 526 978.8 307.78 586 1086.8 
241.67 467 872.6 275 527 980.6 308.33 587 1088.6 
242:22 468 874.4 275.56 528 982.4 308.89 588 1090.4 
242.78 469 876.2 276.11 529 984.2 309.44 589 1092.2 
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To Convert To Convert 

—°F or °C NG Be —°F or °C> ay ee 
590 1094 343.33 650 1202 376.67 
591 1095.8 343.89 651 1203.8 Sie 
592 1097.6 344.44 652 1205.6 377.78 
593 1099.4 345 653 1207.4 378.33 
594 1101.2 345.56 654 1209.2 378.89 
595 1103 346.11 655 WI 379.44 
596 1104.8 346.67 656 1212.8 380 
597 1106.6 347.22 657 1214.6 380.56 
598 1108.4 347.78 658 1216.4 381.11 
599 1110.2 348.33 659 1218.2 381.67 
600 1112 348.89 660 1220 382.22 
601 1113.8 349.44 661 1221.8 382.78 
602 1115.6 350 662 1223.6 383.33 
603 1 Wy i hfe 350.56 663 1225.4 383.89 
604 1119.2 Solalit 664 122722 384.44 
605 1121 351.67 665 1229 385 
606 1122.8 302.22 666 1230.8 385.56 
607 1124.6 352.78 667 1232.6 386.11 
608 1126.4 300180 668 1234.4 386.67 
609 1128.2 353.89 669 1236.2 387.22 
610 1130 354.44 670 1238 387.78 
611 1131.8 355 671 1239.8 388.33 
612 1133.6 355.56 672 1241.6 388.89 
613 1135.4 356.11 673 1243.4 389.44 
614 Wsre2 356.67 674 1245.2 390 
615 1139 357.22 675 1247 390.56 
616 1140.8 357.78 676 1248.8 391.11 
617 1142.6 358.33 677 1250.6 391.67 
618 1144.4 358.89 678 1252.4 392.22 
619 1146.2 359.44 679 1254.2 392.78 
620 1148 360 680 1256 393.33 
621 1149.8 360.56 681 1257.8 393.89 
622 1151.6 361.11 682 1259.6 394.44 
623 1153.4 361.67 683 1261.4 395 
624 1155.2 362.22 684 1263.2 395.56 
625 1157 362.78 685 1265 396.11 
626 1158.8 363.33 686 1266.8 396.67 
627 1160.6 363.89 687 1268.6 397.22 
628 1162.4 364.44 688 1270.4 397.78 
629 1164.2 365 689 12722 398.33 
630 1166 365.56 690 1274 398.89 
631 1167.8 366.11 691 1275.8 399.44 
632 1169.6 366.67 692 1277.6 400 
633 ZA: 367.22 693 1279.4 400.56 
634 Ligs:2 367.78 694. 1281.2 401.11 
635 1475 368.33 695 1283 401.67 
636 1176.8 368.89 696 1284.8 402.22 
637 1178.6 369.44 697 1286.6 402.78 
638 1180.4 370 698 1288.4 403.33 
639 1182.2 370.56 699 1290.2 403.89 
640 1184 Sy (iL Tit 700 1292 404.44 
641 1185.8 371.67 701 1293.8 405 
642 1187.6 372.22 702 1295.6 405.56 
643 1189.4 372.78 703 1297.4 406.11 
644 1191.2 373.33 704 1299.2 406.67 
645 1193 373.89 705 1301 407.22 
646 1194.8 374.44 706 1302.8 407.78 
647 1196.6 375 707 1304.6 408.33 
648 1198.4 375.56 708 1306.4 408.89 
649 1200.2 376.11 709 1308.2 409.44 




















—°F or °C ze 
710 1310 
711 1311.8 
712 1313.6 
713 1315.4 
714 1317.2 
G15 1319 
716 1320.8 
rel as 1322.6 
718 1324.4 
719 1326.2 
720 1328 
WAL 1329.8 
722 1331.6 
723 1333.4 
724 1335.2 
725 IBEY) 
726 1338.8 
727 1340.6 
728 1342.4 
729 1344.2 
730 1346 
731 1347.8 
132 1349.6 
733 1351.4 
734 13538:2 
a5 1355 
736 1356.8 
737 1358.6 
738 1360.4 
739 1362.2 
740 1364 
741 1365.8 
742 1367.6 
743 1369.4 
744 137 1:2 
745 1373 
746 1374.8 
T47 1376.6 
748 1378.4 
749 1380.2 
750 1382 
751 1383.8 
752 1385.6 
753 1387.4 
754 1389.2 
755 1391 
756 1392.8 
Toe 1394.6 
758 1396.4 
759 1398.2 
760 1400 
76l 1401.8 
762 1403.6 
763 1405.4 
764 1407.2 
765 1409 
766 1410.8 
767 1412.6 
768 1414.4 
769 1416.2 
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ae <—"F or °C— es 2 —°F or °C ie aC —°F or °C—> pte 

410 770 1418 443.33 830 1526 476.67 890 1634 

410.56 771 1419.8 443.89 831 1527.8 477.22 891 1635.8 
411.11 772 1421.6 444.44 832 1529.6 477.78 892 1637.6 
411.67 773 1423.4 445 833 1531.4 478.33 893 1639.4 
412.22 774 1425.2 445.56 834. 1533.2 478.89 894 1641.2 
412.78 775 1427 446.11 835 1535 479.44 895 1643 

413.33 776 1428.8 446.67 836 1536.8 480 896 1644.8 
413.89 4% 1430.6 447.22 837 1538.6 480.56 897 1646.6 
414.44 778 1432.4 447.78 838 1540.4 481.11 898 1648.4 
415 779 1434.2 448.33 839 1542.2 481.67 899 1650.2 
415.56 780 1436 448.89 840 1544 482.22 900 1652 

416.11 781 1437.8 449.44 841 1545.8 482.78 901 1653.8 
416.67 782 1439.6 450 842 1547.6 483.33 902 1655.6 
417.22 783 1441.4 450.56 843 1549.4 483.89 903 1657.4 
417.7 784 1443.2 451.11 844 1551.2 484.44 904 1659.2 
418.33 785 1445 451.67 845 1553 485 905 1661 

418.89 786 1446.8 452.22 846 1554.8 485.56 906 1662.8 
419.44 787 1448.6 452.78 847 1556.6 486.11 907 1664.6 
420 788 1450.4 453.33 848 1558.4 486.67 908 1666.4 
420.56 789 1452.2 453.89 849 1560.2 487.22 909 1668.2 
421.11 790 1454 454.44 850 1562 487.78 910 1670 

421.67 791 1455.8 455 851 1563.8 488.33 911 1671.8 
422.22 792 1457.6 455.56 852 1565.6 488.89 912 1673.6 
422.78 793 1459.4 456.11 853 1567.4 489.44 913 1675.4 
423.33 794 1461.2 456.67 854 1569.2 490 914 1677.2 
423.89 795 1463 457.22 855 1571 490.56 915 1679 

424.44 796 1464.8 457.78 856 1572.8 491.11 916 1680.8 
425 797 1466.6 458.33 857 1574.6 491.67 917 1682.6 
425.56 798 1468.4 458.89 858 1576.4 492.22 918 1684.4 
426.11 799 1470.2 459.44 859 1578.2 492.78 919 1686.2 
426.67 800 1472 460 860 1580 493.33 920 1688 

427.22 801 1473.8 460.56 861 1581.8 493.89 921 1689.8 
427.78 802 1475.6 461.11 862 1583.6 494.44 922 1691.6 
428.33 803 1477.4 461.67 863 1585.4 495 923 1693.4 
428.89 804 1479.2 462.22 864 1587.2 495.56 924 1695.2 
429.44 805 1481 462.78 865 1589 496.11 925 1697 

430 806 1482.8 463.33 866 1590.8 496.67 926 1698.8 
430.56 807 1484.6 463.89 867 1592.6 497.22 927 1700.6 
431.11 808 1486.4 464.44 868 1594.4 497.78 928 1702.4 
431.67 809 1488.2 465 869 1596.2 498.33 929 1704.2 
432.22 810 1490 465.56 870 1598 498.89 930 1706 

432.78 811 1491.8 466.11 871 1599.8 499.44 931 1707.8 
433.33 812 1493.6 466.67 872 1601.6 500 932 1709.6 
433.89 813 1495.4 467.22 873 1603.4 500.56 933 1711.4 
434.44 814 1497.2 467.78 874 1605.2 501.11 934 1743-2 
435 815 1499 468.33 875 1607 501.67 935 1715 

435.56 816 1500.8 468.89 876 1608.8 502.22 936 1716.8 
436.11 817 1502.6 469.44 877 1610.6 502.78 937 1718.6 
436.67 818 1504.4 470 878 1612.4 503.33 938 1720.4 
437.22 819 1506.2 470.56 879 1614.2 503.89 939 1722.2 
437.78 820 1508 471.11 880 1616 504.44 940 1724 

438.33 821 1509.8 471.67 881 1617.8 505 941 1725.8 
438.89 822 1511.6 472.22 882 1619.6 505.56 942 1727.6 
439.44 823 1513.4 472.78 883 1621.4 506.11 943 1729.4 
440 824 1515.2 473.33 884 1623.2 506.67 944, 1731.2 
440.56 825 1517 473.89 885 1625 507.22 945 1733 

441.11 826 1518.8 474.44 886 1626.8 507.78 946 1734.8 
441.67 827 1520.6 475 887 1628.6 508.33 947 1736.6 
442.22 828 1522.4 475.56 888 1630.4 508.89 948 1738.4 
442.78 829 1524.2 476.11 889 1632.2 509.44 949 1740.2 
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To Convert To Convert To Convert 
Ee a ap KOs Te oe —cEvore@ = 7 4 —F or °C— 
510 950 1742 543.33 1010 1850 576.67 1070 
510.56 951 1743.8 543.89 1011 1851.8 Did2e 1071 
lit 952 1745.6 544.44 1012 1853.6 577.78 1072 
511.67 953 1747.4 545 1013 1855.4 578.33 1073 
Hila 954 1749.2 545.56 1014 1857.2 578.89 1074 
512.78 955 1751 546.11 1015 1859 579.44 1075 
513.33 956 1752.8 546.67 1016 1860.8 580 1076 
513.89 957 1754.6 547.22 1017 1862.6 580.56 1077 
514.44 958 1756.4 547.78 1018 1864.4 581.11 1078 
515 959 1758.2 548.33 1019 1866.2 581.67 1079 
515.56 960 1760 548.89 1020 1868 582.22 1080 
516.11 961 1761.8 549.44 1021 1869.8 582.78 1081 
516.67 962 1763.6 550 1022 1871.6 583.33 1082 
517.22 963 1765.4 550.56 1023 1873.4 583.89 1083 
517.78 964 1767.2 Oolett 1024. 1875.2 584.44 1084 
518.33 965 1769 551.67 1025 1877 585 1085 
518.89 966 1770.8 bp222 1026 1878.8 585.56 1086 
519.44 967 1772.6 552.78 1027 1880.6 586.11 1087 
520 968 1774.4 553.33 1028 1882.4 586.67 1088 
520.56 969 1776.2 553.89 1029 1884.2 587.22 1089 
O21 970 1778 554.44 1030 1886 587.78 1090 
521.67 971 1779.8 555 1031 1887.8 588.33 1091 
SPY PP 972 1781.6 555.56 1032 1889.6 588.89 1092 
O228 973 1783.4 556.11 1033 1891.4 589.44 1093 
523.33 974. 1785.2 556.67 1034 1893.2 590 1094 
523.89 975 1787 O5Ta22 1035 1895 590.56 1095 
524.44 976 1788.8 557.78 1036 1896.8 591.11 1096 
525 977 1790.6 558.33 1037 1898.6 591.67 1097 
525.56 978 1792.4 558.89 1038 1900.4 592.22 1098 
526.11 979 1794.2 559.44 1039 1902.2 592.78 1099 
526.67 980 1796 560 1040 1904 593.33 1100 
52f.22 981 1797.8 560.56 1041 1905.8 593.89 1101 
527.78 982 1799.6 561.11 1042 1907.6 594.44 1102 
528.33 983 1801.4 561.67 1043 1909.4 595 1103 
528.89 984. 1803.2 562,22 1044 1911.2 595.56 1104 
529.44 985 1805 562.78 1045 1913 596.11 1105 
530 986 1806.8 563.33 1046 1914.8 596.67 1106 
530.56 987 1808.6 563.89 1047 1916.6 597.22 1107 
eleva 988 1810.4 564.44 1048 1918.4 597.78 1108 
531.67 989 1812.2 565 1049 1920.2 598.33 1109 
a PAP Ps 990 1814 565.56 1050 1922 598.89 1110 
532.78 991 1815.8 566.11 1051 1923.8 599.44 1Li1 
DBO 992 1817.6 566.67 1052 1925.6 600 1112 
533.89 993 1819.4 567.22 1053 1927.4 600.56 1113 
534.44 994. 1821.2 567.78 1054 1929.2 601.11 1114 
535 995 1823 568.33 1055 1931 601.67 1115 
535.56 996 1824.8 568.89 1056 1932.8 602.22 1116 
536.11 997 1826.6 569.44 1057 1934.6 602.78 1117 
536.67 998 1828.4 570 1058 1936.4 603.33 1118 
Dorie 999 1830.2 570.56 1059 1938.2 603.89 1119 
537.78 1000 1832 AUST 1060 1940 604.44 1120 
538.33 1001 1833.8 571.67 1061 1941.8 605 1121 
538.89 1002 1835.6 Ota 1062 1943.6 605.56 1122 
539.44 1003 1837.4 572.78 1063 1945.4 606.11 1123 
540 1004 1839.2 573.33 1064 1947.2 606.67 1124 
540.56 1005 1841 573.89 1065 1949 607.22 1125 
541.11 1006 1842.8 574.44 1066 1950.8 607.78 1126 
541.67 1007 1844.6 575 1067 1952.6 608.33 1127 
542.22 1008 1846.4 575.56 1068 1954.4 608.89 1128 
542.78 1009 1848.2 576.11 1069 1956.2 609.44 1129 
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Ae 

°C <—°F or °C ite os —°F or °C en oe —°F or °C an 
610 1130 2066 643.33 1190 2174 676.67 1250 2282 
610.56 1131 2067.8 643.89 1191 2175.8 677.22 1251 2283.8 
611.11 1132 2069.6 644.44 1192 2177.6 677.78 1252 2285.6 
611.67 1133 2071.4 645 1193 2179.4 678.33 1253 2287.4 
612.22 1134 2073.2 645.56 1194 2181.2 678.89 1254 2289.2 
612.78 1135 2075 646.11 1195 2183 679.44 1255 2291 
613.33 1136 2076.8 646.67 1196 2184.8 680 1256 2292.8 
613.89 1137 2078.6 647.22 1197 2186.6 680.56 1257 2294.6 
614.44 1138 2080.4 647.78 1198 2188.4 681.11 1258 2296.4 
615 1139 2082.2 648.33 1199 2190.2 681.67 1259 2298.2 
615.56 1140 2084 648.89 1200 2192 682.22 1260 2300 
616.11 1141 2085.8 649.44 1201 2193.8 682.78 1261 2301.8 
616.67 1142 2087.6 650 1202 2195.6 683.33 1262 2303.6 
617.22 1143 2089.4 650.56 1203 2197.4 683.89 1263 2305.4 
617.78 1144 2091.2 651.11 1204 2199.2 684.44 1264 2307.2 
618.33 1145 2093 651.67 1205 2201 685 1265 2309 
618.89 1146 2094.8 652.22 1206 2202.8 685.56 1266 2310.8 
619.44 1147 2096.6 652.78 1207 2204.6 686.11 1267 2312.6 
620 1148 2098.4 653.33 1208 2206.4 686.67 1268 2314.4 
620.56 1149 2100.2 653.89 1209 2208.2 687.22 1269 2316.2 
621.11 1150 2102 654.44 1210 2210 687.78 1270 2318 
621.67 1151 2103.8 655 1211 2211.8 688.33 1271 2319.8 
622.22 1152 2105.6 655.56 1212 2213.6 688.89 1272 2321.6 
622.78 1153 2107.4 656.11 1213 2215.4 689.44 1273 2323.4 
623.33 1154 2109.2 656.67 1214 2217.2 690 1274 2325.2 
623.89 1155 2111 657.22 1215 2219 690.56 1275 2327 
624.44 1156 2112.8 657.78 1216 2220.8 691.11 1276 2328.8 
625 1157 2114.6 658.33 1217 2222.6 691.67 1277 2330.6 
625.56 1158 2116.4 658.89 1218 2224.4 692.22 1278 2332.4 
626.11 1159 2118.2 659.44 1219 2226.2 692.78 1279 2334.2 
626.67 1160 2120 660 1220 2228 693.33 1280 2336 
627.22 1161 2121.8 660.56 1221 2229.8 693.89 1281 2337.8 
627.78 1162 2123.6 661.11 1222 2231.6 694.44 1282 2339.6 
628.33 1163 2125.4 661.67 1223 2233.4 695 1283 2341.4 
628.89 1164 2127.2 662.22 1224 2235.2 695.56 1284 2343.2 
629.44 1165 2129 662.78 1225 2237 696.11 1285 2345 
630 1166 2130.8 663.33 1226 2238.8 696.67 1286 2346.8 
630.56 1167 2132.6 663.89 1227 2240.6 697.22 1287 2348.6 
631.11 1168 2134.4 664.44 1228 2242.4 697.78 1288 2350.4 
631.67 1169 2136.2 665 1229 2244.2 698.33 1289 2352.2 
632.22 1170 2138 665.56 1230 2246 698.89 1290 2354 
632.78 1171 2139.8 666.11 1231 2247.8 699.44 1291 2355.8 
633.33 1172 2141.6 666.67 1232 2249.6 700 1292 2357.6 
633.89 1173 2143.4 667.22 1233 2251.4 700.56 1293 2359.4 
634.44 1174 2145.2 667.78 1234 2253.2 701.11 1294 2361.2 
635 1175 2147 668.33 1235 2255 701.67 1295 2363 
635.56 1176 2148.8 668.89 1236 2256.8 702.22 1296 2364.8 
636.11 1177 2150.6 669.44 1237 2258.6 702.78 1297 2366.6 
636.67 1178 2152.4 670 1238 2260.4 703.33 1298 2368.4 
637.22 1179 2154.2 670.56 1239 2262.2 703.89 1299 2370.2 
637.78 1180 2156 671.11 1240 2264 704.44 1300 2372 
638.33 1181 2157.8 671.67 1241 2265.8 705 1301 2373.8 
638.89 1182 2159.6 672.22 1242 2267.6 705.56 1302 2375.6 
639.44 1183 2161.4 672.78 1243 2269.4 706.11 1303 2377.4 
640 1184 2163.2 673.33 1244. 2271.2 706.67 1304 2379.2 
640.56 1185 2165 673.89 1245 2273 707.22 1305 2381 
641.11 1186 2166.8 674.44 1246 2274.8 707.78 1306 2382.8 
641.67 1187 2168.6 675 1247 2276.6 708.33 1307 2384.6 
642.22 1188 2170.4 675.56 1248 2278.4 708.89 1308 2386.4 
§42.78 1189 2172.2 676.11 1249 2280.2 709.44 1309 2388.2 
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i <a Ot ae =: oe oe —°F or °C ae oe <—°F or °C 
710 1310 2390 743.33 1370 2498 776.67 1430 
710.56 1311 2391.8 743.89 1371 2499.8 T1122 1431 
(ie 1312 2393.6 744.44 1372 2501.6 777.78 1432 
711.67 1313 2395.4 745 1373 2503.4 778.33 1433 
712.22 1314 2397.2 745.56 1374 2505.2 778.89 1434 
712.78 1315 2399 746.11 1375 2507 779.44 1435 
GlseaS 1316 2400.8 746.67 1376 2508.8 780 1436 
713.89 1317 2402.6 747.22 1377 2510.6 780.56 1437 
714.44 1318 2404.4 747.78 1378 2512.4 781.11 1438 
715 1319 2406.2 748.33 1379 2514.2 781.67 1439 
715.56 1320 2408 748.89 1380 2516 782.22 1440 
716.11 1321 2409.8 749.44 1381 2517.8 782.78 1441 
716.67 1322 2411.6 750 1382 2519.6 783.33 1442 
717.22 1323 2413.4 750.56 1383 2521.4 783.89 1443 
717.78 1324 2415.2 7651.11 1384 2523.2 784.44 1444 
718.33 1325 2417 751.67 1385 2525 785 1445 
718.89 1326 2418.8 752.22 1386 2526.8 785.56 1446 
719.44 1327 2420.6 752.78 1387 2528.6 786.11 1447 
720 1328 2422.4 753.33 1388 2530.4 786.67 1448 
720.56 1329 2424.2 753.89 1389 2532.2 787.22 1449 
21.11 1330 2426 754.44 1390 2534 787.78 1450 
721.67 1331 2427.8 755 1391 2535.8 788.33 1451 
(22.22 1332 2429.6 755.56 1392 2537.6 788.89 1452 
722.78 1333 2431.4 756.11 1393 2539.4 789.44 1453 
123.33 1334 2433.2 756.67 1394 2541.2 790 1454 
723.89 1335 2435 757.22 1395 2543 790.56 1455 
724.44 1336 2436.8 757.78 1396 2544.8 791.11 1456 
725 1337 2438.6 758.33 1397 2546.6 791.67 1457 
725.56 1338 2440.4 758.89 1398 2548.4 792.22 1458 
726.11 1339 2442.2 759.44 1399 2550.2 792.78 1459 
726.67 1340 2444 760 1400 2552 193.33 1460 
CHP) 1341 2445.8 760.56 1401 2553.8 793.89 1461 
727.78 1342 2447.6 761.11 1402 2555.6 794.44 1462 
728.33 1343 2449.4 761.67 1403 2557.4 795 1463 
728.89 1344 2451.2 762.22 1404 2559.2 795.56 1464 
729.44 1345 2453 762.78 1405 2561 796.11 1465 
730 1346 2454.8 763.33 1406 2562.8 796.67 1466 
730.56 1347 2456.6 763.89 1407 2564.6 797.22 1467 
731.11 1348 2458.4 764.44 1408 2566.4 797.78 1468 
731.67 1349 2460.2 765 1409 2568.2 798.33 1469 
132.22 1350 2462 765.56 1410 2570 798.89 1470 
732.78 1351 2463.8 766.11 1411 2571.8 799.44 1471 
133.08 1352 2465.6 766.67 1412 2573.6 800 1472 
733.89 1353 2467.4 767.22 1413 2575.4 800.56 1473 
734.44 1354 2469.2 767.78 1414 2577.2 801.11 1474 
735 1355 2471 768.33 1415 2579 801.67 1475 
735.56 1356 2472.8 768.89 1416 2580.8 802.22 1476 
736.11 1357 2474.6 769.44 1417 2582.6 802.78 1477 
736.67 1358 2476.4 770 1418 2584.4 803.33 1478 
137.22 1359 2478.2 770.56 1419 2586.2 803.89 1479 
737.78 1360 2480 (etal 1420 2588 804.44 1480 
738.33 1361 2481.8 771.67 1421 2589.8 805 1481 
738.89 1362 2483.6 772.22 1422 2591.6 805.56 1482 
739.44 1363 2485.4 772.78 1423 2593.4 806.11 1483 
740 1364 2487.2 773.33 1424 2595.2 806.67 1484 
740.56 1365 2489 773.89 1425 2597 807.22 1485 
741.11 1366 2490.8 774.44 1426 2598.8 807.78 1486 
741.67 1367 2492.6 775 1427 2600.6 808.33 1487 
742,22 1368 2494.4 775.56 1428 2602.4 808.89 1488 
742.78 1369 2496.2 776.11 1429 2604.2 809.44 1489 
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ac <—°F or °C a a —°F or °C ae To — hon o> ae 

810 1490 2714 843.33 1550 2822 876.67 1610 2930 

810.56 1491 2715.8 843.89 1551 2823.8 877.22 1611 2931.8 
811.11 1492 2717.6 844.44 1552 2825.6 877.78 1612 2933.6 
811.67 1493 2719.4 845 1553 2827.4 878.33 1613 2935.4 
812.22 1494 2721.2 845.56 1554 2829.2 878.89 1614 2937.2 
812.78 1495 2723 846.11 1555 2831 879.44 1615 2939 

813.33 1496 2724.8 846.67 1556 2832.8 880 1616 2940.8 
813.89 1497 2726.6 847.22 1557 2834.6 880.56 1617 2942.6 
814.44 1498 2728.4 847.78 1558 2836.4 881.11 1618 2944.4 
815 1499 2730.2 848.33 1559 2838.2 881.67 1619 2946.2 
815.56 1500 2732 848.89 1560 2840 882.22 1620 2948 

816.11 1501 2733.8 849.44 1561 2841.8 882.78 1621 2949.8 
816.67 1502 2735.6 850 1562 2843.6 883.33 1622 2951.6 
817.22 1503 2737.4 850.56 1563 2845.4 883.89 1623 2953.4 
817.78 1504 2739.2 851.11 1564 2847.2 884.44 1624 2955.2 
818.33 1505 2741 851.67 1565 2849 885 1625 2957 

818.89 1506 2742.8 852.22 1566 2850.8 885.56 1626 2958.8 
819.44 1507 2744.6 852.78 1567 2852.6 886.11 1627 2960.6 
820 1508 2746.4 853.33 1568 2854.4 886.67 1628 2962.4 
820.56 1509 2748.2 853.89 1569 2856.2 887.22 1629 2964.2 
821.11 1510 2750 854.44 1570 2858 887.78 1630 2966 

821.67 1511 2751.8 855 1571 2859.8 888.33 1631 2967.8 
822.22 1512 2753.6 855.56 1572 2861.6 888.89 1632 2969.6 
822.78 1513 2755.4 856.11 1573 2863.4 889.44 1633 2971.4 
823.33 1514 2757.2 856.67 1574 2865.2 890 1634 2973.2 
823.89 1515 2759 857.22 1575 2867 890.56 1635 2975 

824.44 1516 2760.8 857.78 1576 2868.8 891.11 1636 2976.8 
825 1517 2762.6 858.33 1577 2870.6 891.67 1637 2978.6 
825.56 1518 2764.4 858.89 1578 2872.4 892.22 1638 2980.4 
826.11 1519 2766.2 859.44 1579 2874.2 892.78 1639 2982.2 
826.67 1520 2768 860 1580 2876 893.33 1640 2984 

827.22 1521 2769.8 860.56 1581 2877.8 893.89 1641 2985.8 
827.78 1522 2101.6 861.11 1582 2879.6 894.44 1642 2987.6 
828.33 1523 2773.4 861.67 1583 2881.4 895 1643 2989.4 
828.89 1524 2775.2 862.22 1584 2883.2 895.56 1644 2991.2 
829.44 1525 2777 862.78 1585 2885 896.11 1645 2993 

830 1526 2778.8 863.33 1586 2886.8 896.67 1646 2994.8 
830.56 1527 2780.6 863.89 1587 2888.6 897.22 1647 2996.6 
831.11 1528 2782.4 864.44 1588 2890.4 897.78 1648 2998.4 
831.67 1529 2784.2 865 1589 2892.2 898.33 1649 3000.2 
832.22 1530 2786 865.56 1590 2894 898.89 1650 3002 

832.78 1531 2787.8 866.11 1591 2895.8 899.44 1651 3003.8 
833.33 1532 2789.6 866.67 1592 2897.6 900 1652 3005.6 
833.89 1533 2791.4 867.22 1593 2899.4 900.56 1653 3007.4 
834.44 1534 2793.2 867.78 1594 2901.2 901.11 1654 3009.2 
835 1535 2795 868.33 1595 2903 901.67 1655 3011 

835.56 1536 2796.8 868.89 1596 2904.8 902.22 1656 3012.8 
836.11 1537 2798.6 869.44 1597 2906.6 902.78 1657 3014.6 
836.67 1538 2800.4 870 1598 2908.4 903.33 1658 3016.4 
837.22 1539 2802.2 870.56 1599 2910.2 903.89 1659 3018.2 
837.78 1540 2804 871.11 1600 2912 904.44 1660 3020 

838.33 1541 2805.8 871.67 1601 2913.8 905 1661 3021.8 
838.89 1542 2807.6 872.22 1602 2915.6 905.56 1662 3023.6 
839.44 1543 2809.4 872.78 1603 2917.4 906.11 1663 3025.4 
840 1544 2811.2 873.33 1604 2919.2 906.67 1664 3027.2 
840.56 1545 2813 873.89 1605 2921 907.22 1665 3029 

841.11 1546 2814.8 874.44 1606 2922.8 907.78 1666 3030.8 
841.67 1547 2816.6 875 1607 2924.6 908.33 1667 3032.6 
842.22 1548 2818.4 875.56 1608 2926.4 908.89 1668 3034.4 
842.78 1549 2820.2 876.11 1609 2928.2 909.44 1669 3036.2 
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To Convert To Convert To Convert 

ny —°F or °C a Be —°F or °C oe ue <—°F or °C fo 
910 1670 3038 943.33 1730 3146 976.67 1790 3254 
910.56 1671 3039.8 943.89 1731 3147.8 977.22 1791 3255.8 
911.11 1672 3041.6 944.44 1732 3149.6 977.78 1792 3257.6 
911.67 1673 3043.4 945 1733 3151.4 978.33 1793 3259.4 
912.22 1674 3045.2 945.56 1734 3153.2 978.89 1794 3261.2 
912.78 1675 3047 946.11 1735 3155 979.44 1795 3263 
913.33 1676 3048.8 946.67 1736 3156.8 980 1796 3264.8 
913.89 1677 3050.6 947.22 alee ef 3158.6 980.56 1797 3266.6 
914.44 1678 3052.4 947.78 1738 3160.4 981.11 1798 3268.4 
915 1679 3054.2 948.33 1739 3162.2 981.67 1799 3270.2 
915.56 1680 3056 948.89 1740 3164 982.22 1800 3272 
916.11 1681 3057.8 949.44 1741 3165.8 982.78 1801 3273.8 
916.67 1682 3059.6 950 1742 3167.6 983.33 1802 3275.6 
917.22 1683 3061.4 950.56 1743 3169.4 983.89 1803 3277.4 
917.78 1684 3063.2 951.11 1744 Slab, 984.44 1804 3279.2 
918.33 1685 3065 951.67 1745 3173 985 1805 3281 
918.89 1686 3066.8 952.22 1746 3174.8 985.56 1806 3282.8 
919.44 1687 3068.6 952.78 1747 3176.6 986.11 1807 3284.6 
920 1688 3070.4 953.33 1748 3178.4 986.67 1808 3286.4 
920.56 1689 3072.2 953.89 1749 3180.2 987.22 1809 3288.2 
921.11 1690 3074 954.44 1750 3182 987.78 1810 3290 
921.67 1691 3075.8 955 1751 3183.8 988.33 1811 3291.8 
922.22 1692 3077.6 955.56 1752 3185.6 988.89 1812 3293.6 
922.78 1693 3079.4 956.11 1753 3187.4 989.44 1813 3295.4 
923.33 1694 3081.2 956.67 1754 3189.2 990 1814 3297.2 
923.89 1695 3083 957.22 1755 3191 990.56 1815 3299 
924.44 1696 3084.8 957.78 1756 3192.8 991.11 1816 3300.8 
925 1697 3086.6 958.33 1757 3194.6 991.67 1817 3302.6 
925.56 1698 3088.4 958.89 1758 3196.4 992.22 1818 3304.4 
926.11 1699 3090.2 959.44 1759 3198.2 992.78 1819 3306.2 
926.67 1700 3092 960 1760 3200 993.33 1820 3308 
927.22 1701 3093.8 960.56 1761 3201.8 993.89 1821 3309.8 
927.78 1702 3095.6 961.11 1762 3203.6 994,44 1822 3311.6 
928.33 1703 3097.4 961.67 1763 3205.4 995 1823 3313.4 
928.89 1704 3099.2 962.22 1764 3207.2 995.56 1824 3315:2 
929.44 1705 3101 962.78 1765 3209 996.11 1825 3317 
930 1706 3102.8 963.33 1766 3210.8 996.67 1826 3318.8 
930.56 1707 3104.6 963.89 1767 3212.6 997.22 1827 3320.6 
931.11 1708 3106.4 964.44 1768 3214.4 997.78 1828 3322.4 
931.67 1709 3108.2 965 1769 3216.2 998.33 1829 3324.2 
932.22 1710 3110 965.56 1770 3218 998.89 1830 3326 
932.78 W711 3111.8 966.11 VT 3219.8 999.44 1831 3327.8 
933.33 1712 3113.6 966.67 1772 3221.6 1000 1832 3329.6 
933.89 1713 3115.4 967.22 I by args 3223.4 1000.56 1833 3331.4 
934.44 1714 SlLAZ 967.78 1774 sazoe 1001.11 1834 Soon 
935 1715 3119 968.33 tines 3227 1001.67 1835 3335 
935.56 1716 3120.8 968.89 1776 3228.8 1002.22 1836 3336.8 
936.11 1717 3122.6 969.44 Uy airs 3230.6 1002.78 1837 3338.6 
936.67 1718 3124.4 970 1778 3232.4 1003.33 1838 3340.4 
937.22 1719 3126.2 970.56 1779 3234.2 1003.89 1839 3342.2 
937.78 1720 3128 971.11 1780 3236 1004.44 1840 3344 
938.33 1721 3129.8 971.67 1781 3237.8 1005 1841 3345.8 
938.89 1722 3131.6 972.22 1782 3239.6 1005.56 1842 3347.6 
939.44 1723 3133.4 972.78 1783 3241.4 1006.11 1843 3349.4 
940 1724 3135.2 973.33 1784 3243.2 1006.67 1844 $301e2 
940.56 1725 3137 973.89 1785 3245 1007.22 1845 3353 
941.11 1726 3138.8 974.44 1786 3246.8 1007.78 1846 3354.8 
941.67 1727 3140.6 975 1787 3248.6 1008.33 1847 3356.6 
942.22 1728 3142.4 975.56 1788 3250.4 1008.89 1848 3358.4 
942.78 1729 3144.2 976.11 1789 82522 1009.44 1849 3360.2 
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To Convert To Convert To Convert 

% <—°F or °C ae a —°F or °C ¥ 78 —°F or °C> ae 
1010 1850 3362 1048.33 1910 3470 1076.67 1970 3578 
1010.56 1851 3363.8 1043.89 1911 3471.8 1077.22 1971 3579.8 
1011.11 1852 3365.6 1044.44 1912 3473.6 1077.78 1972 3581.6 
1011.67 1853 3367.4 1045 1913 3475.4 1078.33 1973 3583.4 
1012.22 1854 3369.2 1045.56 1914 3477.2 1078.89 1974 3585.2 
1012.78 1855 Sp yil 1046.11 1915 3479 1079.44 1975 3587 
1013.33 1856 3372.8 1046.67 1916 3480.8 1080 1976 3588.8 
1013.89 1857 3374.6 1047.22 1917 3482.6 1080.56 1977 3590.6 
1014.44 1858 3376.4 1047.78 1918 3484.4 1081.11 1978 3592.4 
1015 1859 3378.2 1048.33 1919 3486.2 1081.67 1979 3594.2 
1015.56 1860 3380 1048.89 1920 3488 1082.22 1980 3596 
1016.11 1861 3381.8 1049.44 1921 3489.8 1082.78 1981 3597.8 
1016.67 1862 3383.6 1050 1922 3491.6 1083.33 1982 3599.6 
1017.22 1863 3385.4 1050.56 1923 3493.4 1083.89 1983 3601.4 
1017.78 1864 3387.2 1051.11 1924 3495.2 1084.44 1984 3603.2 
1018.33 1865 3389 1051.67 1925 3497 1085 1985 3605 
1018.89 1866 3390.8 1052.22 1926 3498.8 1085.56 1986 3606.8 
1019.44 1867 3392.6 1052.78 1927 3500.6 1086.11 1987 3608.6 
1020 1868 3394.4 1053.33 1928 3502.4 1086.67 1988 3610.4 
1020.56 1869 3396.2 1053.89 1929 3504.2 1087.22 1989 3612.2 
1021.11 1870 3398 1054.44 1930 3506 1087.78 1990 3614 
1021.67 1871 3399.8 1055 1931 3507.8 1088.33 1991 3615.8 
1022.22 1872 3401.6 1055.56 1932 3509.6 1088.89 1992 3617.6 
1022.78 1873 3403.4 1056.11 1933 3511.4 1089.44 1993 3619.4 
1023.33 1874 3405.2 1056.67 1934 3513.2 1090 1994 3621.2 
1023.89 1875 3407 1057.22 1935 3515 1090.56 1995 3623 
1024.44 1876 3408.8 1057.78 1936 3516.8 1091.11 1996 3624.8 
1025 1877 3410.6 1058.33 1937 3518.6 1091.67 1997 3626.6 
1025.56 1878 3412.4 1058.89 1938 3520.4 1092.22 1998 3628.4 
1026.11 1879 3414.2 1059.44 1939 BOL22 1092.78 1999 3630.2 
1026.67 1880 3416 1060 1940 3524 1093.33 2000 3632 
1027.22 1881 3417.8 1060.56 1941 3525.8 1093.89 2001 3633.8 
1027.78 1882 3419.6 1061.11 1942 3527.6 1094.44 2002 3635.6 
1028.33 1883 3421.4 1061.67 1943 3529.4 1095 2003 _ 3637.4 
1028.89 1884 3423.2 1062.22 1944 BbSle2 1095.56 2004 3639.2 
1029.44 1885 3425 1062.78 1945 3533 1096.11 2005 3641 
1030 1886 3426.8 1063.33 1946 3534.8 1096.67 2006 3642.8 
1030.56 1887 3428.6 1063.89 1947 3536.6 1097.22 2007 3644.6 
1031.11 1888 3430.4 1064.44 1948 3538.4 1097.78 2008 3646.4 
1031.67 1889 3432.2 1065 1949 3540.2 1098.33 2009 3648.2 
1032.22 1890 3434 1065.56 1950 3542 1098.89 2010 3650 
1032.78 1891 3435.8 1066.11 1951 3543.8 1099.44 2011 3651.8 
1033.33 1892 3437.6 1066.67 1952 3545.6 1100 2012 3653.6 
1033.89 1893 3439.4 1067.22 1953 3547.4 1100.56 2013 3655.4 
1034.44 1894 3441.2 1067.78 1954 3549.2 1101.11 2014 3657.2 
1035 1895 3443 1068.33 1955 3551 1101.67 2015 3659 
1035.56 1896 3444.8 1068.89 1956 3552.8 1102.22 2016 3660.8 
1036.11 1897 3446.6 1069.44 1957 3554.6 1102.78 2017 3662.6 
1036.67 1898 3448.4 1070 1958 3556.4 1103.33 2018 3664.4 
1037.22 1899 3450.2 1070.56 1959 3558.2 1103.89 2019 3666.2 
1037.78 1900 3452 1071.11 1960 3560 1104.44 2020 3668 
1038.33 1901 3453.8 1071.67 1961 3561.8 1105 2021 3669.8 
1038.89 1902 3455.6 1072.22 1962 3563.6 1105.56 2022 3671.6 
1039.44 1903 3457.4 1072.78 1963 3565.4 1106.11 2023 3673.4 
1040 1904 3459.2 1073.33 1964 3567.2 1106.67 2024 3675.2 
1040.56 1905 3461 1073.89 1965 3569 1107.22 2025 3677 
1041.11 1906 3462.8 1074.44 1966 3570.8 1107.78 2026 3678.8 
1041.67 1907 3464.6 1075 1967 3572.6 1108.33 2027 3680.6 
1042.22 1908 3466.4 1075.56 1968 3574.4 1108.89 2028 3682.4 
1042.78 1909 3468.2 1076.11 1969 3576.2 1109.44 2029 3684.2 
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“To Convert To Convert To Convert 
To e - To 
; val —°F or °C ae ae —°F or °C ee °C Kon oF 
1110 { 2030 3686 1143.33 2090 3794 1176.67 2150 3902 
1110, 56 2031 3687.8 1143.89 2091 3795.8 1177.22 2151 3903.8 
1111-14 2032 3689.6 1144.44 2092 3797.6 1177.78 2152 3905.6 
1111.67 % 2033 3691.4 1145 2093 3799.4 ‘1178.33 2153 3907.4 
1142,22 , |.» 2034. 3693.2 1145.56 2094. 3801.2 1178.89 2154 3909.2 
1142 48. 2035 3695 1146.11 2095 3803 1179.44 2155 3911 
ae eee 34 *< 2036 3696.8 1146.67 2096 3804.8 1180... 2156 3912.8 
9 2037 3698.6 1147.22 2097 3806.6 1180. 56 2157 3914.6 
itr 444 2038 3700.4 1147.78 2098 3808.4 1184.11 2158 3916.4 
1115 2039 3702.2 1148.33 2099 3810.2 1181.67 2159 3918.2 
arta } , 2040 3704 1148.89 2100 3812 + 1182.22 2160 3920. 
1116.1f | “2044 3705.8 1149.44 2101 3813.8 1182.78 2161 3921.8 
1116.67- , 2042 3707.6 1150 2102 3815.6 1183.33 2162 3923.6 
VADs er 2043 3709.4 1150.56 2103 3817.4 1183.89 2163 3925.4 
L117. 78 2044 STULL Pots 2104 3819.2 1184.44 2164 3927.2 
1118.33"), 2045 S713 1151.67 | 2105 3821 1185 2165 3929 
1118.89 } 2046 3714.8 52222 2106 3822.8 1185.56 2166 3930.8 
1119:44 2047 3716.6 1152.78 2107 3824.6 1186.11 2167 3932.6 
1120 2048 3718.4 Ib as Pas 2108 3826.4 1186,67 2168 3934.4 
1126 56 aie 2049 3720.2 1153.89 2109 3828.2 1187.22 2169 8936.2 
1121. 1t * .2050 Sie. 1154.44 2110 3830 1187.78 2170 3938 
1121.67,.|.* °2051 3723.8 1155 2111 3831.8 1188.33 2171 3939.8 
1122.2) 2052 3725.6 1155.56 2112 3833.6 1188.89 2172 3941.6 
1122. #° : 2053 3727.4 1156.11 2113 3835.4 1189.44 2173 3943.4 
1123.33.|" - 2054 3729.2 1156.67 2114 3837.2 1190 2174 3945.2 
isagod 2055 3731 5 e2 2) 2115 3839 1190.56 2175 3947 
4124.44 056 3732.8 WD fas 2116 3840.8 ., 4191.11 | 2176 3948.8 
1125, : 2057 3734.6 1158.33 2117 3842.6 1191.67 | 2177 3950.6 
1125.56" 2058 3736.4 1158.89 2118 3844.4 1192.22 | 2178 3952.4 
1126.4] | 2059 3738.2 1159.44 2119 3846.2 1192.78 2179 3954.2 
1 126.67 2060 3740 1160 2120 3848 1193.33 2180 3956 
ra JOA 2061 3741.8 1160.56 2121 3849.8 1193.89 2181 3957.8 
.78 | 2062 3743.6 1161.11 2122 3851.6 1194.44 2182 3959.6 
tis 338 be 2063 3745.4 1161.67 2123 3853.4 1195 2183 3961.4 
1128.89. [ 2064. 3741.2 1162.22 2124 3855.2 1195.56 2184 3963.2 
1129.44 2065 3749 1162.78 2125 3857 1196.11 2185 3965 
1130: 2066 3750.8 1163.33 2126 3858.8 1196.67 2186 3966.8 
1130.56 » 2067 SLOLEO 1163.89 2127 3860.6 1197.22 2187 3968.6 
LTS 141 2068 3754.4 1164.44 2128 3862.4 1197.78 2188 3970.4 
1131.67 1 2069 3756.2 1165 2129 3864.2 1198.33 2189 3972.2 
1 132.22" _, ‘2070 3758 1165.56 2130 3866 1198.89 2190 3974 
1132787 . 2071 3759.8 || 1166.11 | 2131 3867.8 ||. 1199.44 | 2191 3975.8 
1132.33 2072 3761.6 1166.67 2132 3869.6 1200 2192 3977.6 
1133.89, 2073 3763.4 1167.22 2133 3871.4 1200.56 2193 3979.4 
1194.44" 2074 3765.2 1167.78 2134 3873.2 1201.11 2194 3981.2 
1135 2075 3767 1168.33 2135 3875 1201. 67 2195 3983 
1135.96 2076 3768.8 1168.89 2136 3876.8 1202.22 2196 3984.8 
DldlisOel lee 2077 3770.6 1169.44 2137 3878.6 1202.78 2197 3986.6 
1136:67 |° 2078 3772.4 1170 2138 3880.4 1203.33 2198 3988.4 
1137.22 ‘2079 3774.2 1170.56 2139 3882.2 1203.89 2199 3990.2 
1137: 78 2080 3776 V7 2140 3884 1204.44 2200 3992 
1138, 33 : 2081 3777.8 1171 ee 2141 3885.8 1205 2201 3993.8 
1488.89.) " 2082 3779.6 LU72.22 2142 3887.6 “1205.56 2202 3995.6 
1139744 2083 3781.4 1172.78 2143 3889.4 1206.11 2203 3997.4 
11405, % 2084 3783.2 LUTS.33 2144 3891.2 1206.67 2204 3999.2 
1140.56 5. 85 3785 1173.89 2145 3893 1207.22 2205 * 4001 
1141.11: } 86 3786.8 1174.44 2146 3894.8 1207.78 2206 4002.8 
1141. 67 . 2087 3788.6 EAS 2147 3896.6 1208.33 2207 - 4004.6 
1142.22 2088 3790.4 1175.56 2148 3898.4 1208.89 2208 4006.4 
1142.78 2089 3792.2 1176.11 2149 3900.2 1209.44 2209 4008.2 
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Tt 

ora <—°F or °C ze Ye —°F or °C oR ee —°F or °C ce 
1210 2210 4010 1243.33 2270 4118 1276.67 2330 4226 
1210.56 2211 4011.8 1243.89 2271 4119.8 L722 2331 4227.8 
IVAW bl 2212 4013.6 1244.44 2272 4121.6 1277.78 2332 4229.6 
1211.67 2213 4015.4 1245 2273 4123.4 1278.33 2333 4231.4 
L212 :293 2214 4017.2 1245.56 2274 4125.2 1278.89 2334 4233.2 
1212.78 2215 4019 1246.11 2275 4127 1279.44 2335 4235 
1213.33 2216 4020.8 1246.67 2276 4128.8 1280 2336 4236.8 
1213.89 2217 4022.6 1247.22 2277 4130.6 1280.56 2337 4238.6 
1214.44 2218 4024.4 1247.78 2278 4132.4 1281.11 2338 4240.4 
1215 2219 4026.2 1248.33 2279 4134.2 1281.67 2339 4242.2 
1215.56 2220 4028 1248.89 2280 4136 1282.22 2340 4244 
1216.11 2221 4029.8 1249.44 2281 4137.8 1282.78 2341 4245.8 
1216.67 2222 4031.6 1250 2282 4139.6 1283.33 2342 4247.6 
1217.22 2223 4033.4 1250.56 2283 4141.4 1283.89 2343 4249.4 
1217.78 2224 4035.2 125401 2284 4143.2 1284.44 2344 4251.2 
1218.33 2225 4037 1251.67 2285 4145 1285 2345 4253 
1218.89 2226 4038.8 1252-22 2286 4146.8 1285.56 2346 4254.8 
1219.44 2227 4040.6 1252.78 2287 4148.6 1286.11 2347 4256.6 
1220 2228 4042.4 1253.33 2288 4150.4 1286.67 2348 4258.4 
1220.56 2229 4044.2 1253.89 2289 4152.2 1287.22 2349 4260.2 
1271811 2230 4046 1254.44 2290 4154 1287.78 2350 4262 
1221.67 2231 4047.8 1255 2291 4155.8 1288.33 2351 4263.8 
1222.22 2232 4049.6 1255.56 2292 4157.6 1288.89 2352 4265.6 
1222.78 2233 4051.4 1256.11 2293 4159.4 1289.44 2353 4267.4 
1223.33 2234 4053.2 1256.67 2294 4161.2 1290 2354 4269.2 
1223.89 2235 4055 1257.22 2295 4163 1290.56 2355 4271. 
1224.44 2236 4056.8 1257.78 2296 4164.8 1291.11 2356 4272.8 
1225 2237 4058.6 1258.33 2297 4166.6 1291.67 2357 4274.6 
1225.56 2238 4060.4 1258.89 2298 4168.4 1292.22 2358 4276.4 
1226.11 2239 4062.2 1259.44 2299 4170.2 1292.78 2359 4278.2 
1226.67 2240 4064 1260 2300 4172 1293.33 2360 4280 
PP OH 2241 4065.8 1260.56 2301 4173.8 1293.89 2361 4281.8 
1227.78 2242 4067.6 1261.11 2302 4175.6 1294.44 2362 4283.6 
1228.33 2243 4069.4 1261.67 2303 4177.4 1295 2363 4285.4 
1228.89 2244 4071.2 1262.22 2304 4179.2 1295.56 2364 4287.2 
1229.44 2245 4073 1262.78 2305 4181 1296.11 2365 4289 
1230 2246 4074.8 1263.33 2306 4182.8 1296.67 2366 4290.8 
1230.56 2247 4076.6 1263.89 2307 4184.6 1297.22 2367 4292.6 
1231-11 2248 4078.4 1264.44 2308 4186.4 1297.78 2368 4294.4 
1231.67 2249 4080.2 1265 2309 4188.2 1298.33 2369 4296.2 
1232-22 2250 4082 1265.56 2310 4190 1298.89 2370 4298 
1232.78 2251 4083.8 1266.11 2311 4191.8 1299.44 2371 4299.8 
1233.33 2252 4085.6 1266.67 2312 4193.6 1300 2372 4301.6 
1233.89 2253 4087.4 1267.22 2313 4195.4 1300.56 2373 4303.4 
1234.44 2254 4089.2 1267.78 2314 4197.2 1301.11 2374 4305.2 
1235 2255 4091 1268.33 2315 4199 1301.67 2375 4307 
1235.56 2256 4092.8 1268.89 2316 4200.8 1302.22 2376 4308.8 
1236.11 2257 4094.6 1269.44 2317 4202.6 1302.78 2377 4310.6 
1236.67 2258 4096.4 1270 2318 4204.4 1303.33 2378 4312.4 
1237622 2259 4098.2 1270.56 2319 4206.2 1303.89 2379 4314.2 
1237.78 2260 4100 127A: 2320 4208 1304.44 2380 4316 
1238.33 2261 4101.8 1271.67 2321 4209.8 1305 2381 4317.8 
1238.89 2262 4103.6 WIZ, 2322 4211.6 1305.56 2382 4319.6 
1239.44 2263 4105.4 1272.78 2323 4213.4 1306.11 2383 4321.4 
1240 2264 4107.2 1273.33 2324 4215.2 1306.67 2384 4323.2 
1240.56 2265 4109 1273.89 2325 4217 1307.22 2385 4325 
1241.11 2267 4110.8 1274.44 2326 4218.8 1307.78 2386 4326.8 
1241.67 2267 4112.6 1275 2327 4220.6 1308.33 2387 4328.6 
1242.22 2268 4114.4 1275.56 2328 4222.4 1308.89 2388 4330.4 
1242.78 2269 4116.2 1276.11 2329 4224.2 1309.44 2389 4332.2 
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To Convert To Convert To Convert 
e To 
ae OM ayn (Os te ae <—°F or °C> ne a "For? C— op 
1310 2390 4334 1343.33 2450 4442 1376.67 2510 4550 
1310.56 2391 4335.8 1343.89 2451 4443.8 TS fide 2511 4551.8 
HST Pal 2392 4337.6 1344.44 2452 4445.6 1377.78 2512 4553.6 
1311.67 2393 4339.4 1345 2453 4447.4 1378.33 2513 4555.4 
1312.22 2394 4341.2 1345.56 24.54 4449.2 1378.89 2514 4557.2 
1312.78 2395 4343 1346.11 2455 4451 1379.44 2515 4559 
lilssoo 2396 4344.8 1346.67 2456 4452.8 1380 2516 4560.8 
1313.89 2397 4346.6 1347.22 24.57 4454.6 1380.56 2517 4562.6 
1314.44 2398 4348.4 1347.78 2458 4456.4 1381.11 2518 4564.4 
1315 2399 4350.2 1348.33 2459 4458.2 1381.67 2519 4566.2 
1315.56 2400 4352 1348.89 2460 4460 1382.22 2520 4568 
1316.11 2401 4353.8 1349.44 2461 4461.8 1382.78 2521 4569.8 
1316.67 2402 4355.6 1350 2462 4463.6 1383.33 2522 4571.6 
sieea 2403 4357.4 1350.56 2463 4465.4 1383.89 2523 4573.4 
1317.78 2404. 4359.2 Usa BE 2464 4467.2 1384.44 2524 4575.2 
1318.33 2405 4361 1351.67 2465 4469 1385 2525 4577 
1318.89 2406 4362.8 Tea2e22 2466 4470.8 1385.56 2526 4578.8 
1319.44 2407 4364.6 1352.78 2467 4472.6 1386.11 2527 4580.6 
1320 2408 4366.4 1353.33 2468 4474.4 1386.67 2528 4582.4 
1320.56 2409 4368.2 1353.89 2469 4476.2 1387.22 2529 4584.2 
2a 2410 4370 1354.44 2470 4478 1387.78 2530 4586 
1321.67 2411 4371.8 1355 2471 4479.8 1388.33 2531 4587.8 
12222, 2412 4373.6 1355.56 2472 4481.6 1388.89 2532 4589.6 
1322.78 2413 4375.4 1356.11 2473 4483.4 1389.44 2533 4591.4 
1323.33 2414 4377.2 1356.67 2474 4485.2 1390 2534 4593.2 
1323.89 2415 4379 1357.22 2475 4487 1390.56 2535 4595 
1324.44 2416 4380.8 1357.78 2476 4488.8 1391.11 2536 4596.8 
1325 2417 4382.6 1358.33 2477 4490.6 1391.67 2537 4598.6 
1325.56 2418 4384.4 1358.89 2478 4492.4 1392.22 2538 4600.4 
1326.11 2419 4386.2 1359.44 2479 4494.2 1392.78 2539 4602.2 
1326.67 2420 4388 1360 2480 4496 1393.33 2540 4604 
WB 27222 2421 4389.8 1360.56 2481 4497.8 1393.89 2541 4605.8 
1327.78 2422 4391.6 1361.11 2482 4499.6 1394.44 2542 4607.6 
1328.33 2423 4393.4 1361.67 2483 4501.4 1395 2543 4609.4 
1328.89 24.24 4395.2 1362.22 2484 4503.2 1395.56 2544 4611.2 
1329.44 2425 4397 1362.78 2485 4505 1396.11 2545 4613 
1330 2426 4398.8 1363.33 2486 4506.8 1396.67 2546 4614.8 
1330.56 24.27 4400.6 1363.89 2487 4508.6 1397.22 2547 4616.6 
Issieb 2428 4402.4 1364.44 2488 4510.4 1397.78 2548 4618.4 
1331.67 2429 4404.2 1365 2489 4512.2 1398.33 2549 4620.2 
1332.22 2430 4406 1365.56 2490 4514 1398.89 2550 4622 
1332.78 2431 4407.8 1366.11 2491 4515.8 1399.44 2551 4623.8 
says) a) 2432 4409.6 1366.67 2492 4517.6 1400 2552 4625.6 
1333.89 2433 4411.4 1367.22 2493 4519.4 1400.56 2553 4627.4 
1334.44 2434 4413.2 1367.78 2494 4521.2 1401.11 2554 4629.2 
S330) 2435 4415 1368.33 2495 4523 1401.67 2555 4631 
1335.56 2436 4416.8 1368.89 2496 4524.8 1402.22 2556 4632.8 
1336.11 2437 4418.6 1369.44 2497 4526.6 1402.78 2557 4634.6 
1336.67 2438 4420.4 1370 2498 4528.4 1403.33 2558 4636.4 
1337.22 2439 4422.2 1370.56 2499 4530.2 1403.89 2559 4638.2 
1337.78 2440 4424 LSFaed 2500 4532 1404.44 2560 4640 
1338.33 2441 4425.8 1371.67 2501 4533.8 1405 2561 4641.8 
1338.89 2442 4427.6 1372.22 2502 4535.6 1405.56 2562 4643.6 
1339.44 2443 4429.4 Le72N78 2503 4537.4 1406.11 2563 4645.4 
1340 2444 4431.2 MS Katsss 2504 4539.2 1406.67 2564 4647.2 
1340.56 2445 4433 1373.89 2505 4541 1407.22 2565 4649 
1341.11 2446 4434.8 1374.44 2506 4542.8 1407.78 2566 4650.8 
1341.67 2447 4436.6 1375 2507 4544.6 1408.33 2567 4652.6 
1342.22 2448 4438.4 1375.56 2508 4546.4 1408.89 2568 4654.4 
1342.78 2449 4440.2 1376.11 2509 4548.2 1409.44 2569 4656.2 
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To Convert To Convert To Convert 

a —°F or °C ae ee —°F or °C ae z0 —°F or °C ay 
1410 2570 4658 1443.33 2630 4766 1476.67 2690 4874 
1410.56 2571 4659.8 1443.89 2631 4767.8 1477.22 2691 4875.8 
1411.11 2572 4661.6 1444.44 2632 4769.6 1477.78 2692 4877.6 
1411.67 2573 4663.4 1445 2633 4771.4 1478.33 2693 4879.4 
1412.22 2574 4665.2 1445.56 2634 4773.2 1478.89 2694 4881.2 
1412.78 2575 4667 1446.11 2635 4775 1479.44 2695 4883 
1413.33 2576 4668.8 1446.67 2636 4776.8 1480 2696 4884.8 
1413.89 2577 4670.6 1447.22 2637 4778.6 1480.56 2697 4886.6 
1414.44 2578 4672.4 1447.78 2638 4780.4 1481.11 2698 4888.4 
1415 2579 4674.2 1448.33 2639 4782.2 1481.67 2699 4890.2 
1415.56 2580 4676 1448.89 2640 4784 1482.22 2700 4892 
1416.11 2581 4677.8 1449.44 2641 4785.8 1482.78 2701 4893.8 
1416.67 2582 4679.6 1450 2642 4787.6 1483.33 2702 4895.6 
1417.22 2583 4681.4 1450.56 2643 4789.4 1483.89 2703 4897.4 
1417.78 2584 4683.2 1451.11 2644. 4791.2 1484.44 2704 4899.2 
1418.33 2585 4685 1451.67 2645 4793 1485 2705 4901 
1418.89 2586 4686.8 1452.22 2646 4794.8 1485.56 2706 4902.8 
1419.44 2587 4688.6 1452.78 2647 4796.6 1486.11 2707 4904.6 
1420 2588 4690.4 1453.33 2648 4798.4 1486.67 2708 4906.4 
1420.56 2589 4692.2 1453.89 2649 4800.2 1487.22 2709 4908.2 
1421.11 2590 4694 1454.44 2650 4802 1487.78 2710 4910 
1421.67 2591 4695.8 1455 2651 4803.8 1488.33 2711 4911.8 
1422.22 2592 4697.6 1455.56 2652 4805.6 1488.89 2712 4913.6 
1422.78 2593 4699.4 1456.11 2653 4807.4 1489.44 2713 4915.4 
1423.33 2594 4701.2 1456.67 2654 4809.2 1490 2714 4917.2 
1423.89 2595 4703 1457.22 2655 4811 1490.56 2715 4919 
1424.44 2596 4704.8 1457.78 2656 4812.8 1491.11 2716 4920.8 
1425 2597 4706.6 1458.33 2657 4814.6 1491.67 2717 4922.6 
1425.56 2598 4708.4 1458.89 2658 4816.4 1492.22 2718 4924.4 
1426.11 2599 4710.2 1459.44 2659 4818.2 1492.78 2719 4926.2 
1426.67 2600 4712 1460 2660 4820 1493.33 2720 4928 
1427.22 2601 4713.8 1460.56 2661 4821.8 1493.89 2721 4929.8 
1427.78 2602 4715.6 1461.11 2662 4823.6 1494.44 2722 4931.6 
1428.33 2603 4717.4 1461.67 2663 4825.4 1495 2723 4933.4 
1428.89 2604 4719.2 1462.22 2664 4827.2 1495.56 2724 4935.2 
1429.44 2605 4721 1462.78 2665 4829 1496.11 2725 4937 
1430 2606 4722.8 1463.33 2666 4830.8 1496.67 2726 4938.8 
1430.56 2607 4724.6 1463.89 2667 4832.6 1497.22 2727 4040.6 
1431.11 2608 4726.4 1464.44 2668 4834.4 1497.78 2728 4942.4 
1431.67 2609 4728.2 1465 2669 4836.2 1498.33 2729 4944.2 
1432.22 2610 4730 1465.56 2670 4838 1498.89 2730 4946 
1432.78 2611 4731.8 1466.11 2671 4839.8 1499.44 2731 4947.8 
1433.33 2612 4733.6 1466.67 2672 4841.6 1500 2732 4949.6 
1433.89 2613 4735.4 1467.22 2673 4843.4 1500.56 2733 4951.4 
1434.44 2614 4737.2 1467.78 2674 4845.2 1501.11 2734 4953.2 
1435 2615 4739 1468.33 2675 4847 1501.67 2735 4955 
1435.56 2616 4740.8 1468.89 2676 4848.8 1502.22 2736 4956.8 
1436.11 2617 4742.6 1469.44 2677 4850.6 1502.78 2737 4958.6 
1436.67 2618 4744.4 1470 2678 4852.4 1503.33 2738 4960.4 
1437.22 2619 4746.2 1470.56 2679 4854.2 1503.89 2739 4962.2 
1437.78 2620 4748 1471.11 2680 4856 1504.44 2740 4964 
1438.33 2621 4749.8 1471.67 2681 4857.8 1505 2741 4965.8 
1438.89 2622 4751.6 1472.22 2682 4859.6 1505.56 2742 4967.6 
1439.44 2623 4753.4 1472.78 2683 4861.4 1506.11 2743 4969.4 
1440 2624 4755.2 1473.33 2684 4863.2 1506.67 2744 4971.2 
1440.56 2625 4757 1473.89 2685 4865 1507.22 2745 4973 
1441.11 2626 4758.8 1474.44 2686 4866.8 1507.78 2746 4974.8 
1441.67 2627 4760.6 1475 2687 4868.6 1508.33 2747 4976.6 
1442.22 2628 4762.4 1475.56 2688 4870.4 1508.89 2748 4978.4 
1442.78 2629 4764.2 1476.11 2689 4872.2 1509.44 2749 4980.2 
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To Convert To Convert To Convert 

Ee —°F or °C pe ae —°F or °C fo fo —°F or °C> ze 
1510 2750 4982 1543.33 2810 5090 1576.67 2870 5198 
1510.56 2751 4983.8 1543.89 2811 5091.8 Loiieee 2871 5199.8 
1511.11 2752 4985.6 1544.44 2812 5093.6 1577.78 2872 5201.6 
1511.67 2753 4987.4 1545 2813 5095.4 1578.33 2873 5203.4 
1512.22 2754 4989.2 1545.56 2814 5097.2 1578.89 2874 5205.2 
1512.78 2755 4991 1546.11 2815 5099 1579.44 2875 5207 
1513.33 2756 4992.8 1546.67 2816 5100.8 1580 2876 5208.8 
1513.89 2757 4994.6 1547.22 2817 5102.6 1580.56 2877 5210.6 
1514.44 2758 4996.4 1547.78 2818 5104.4 1581.11 2878 5212.4 
1515 2759 4998.2 1548.33 2819 5106.2 1581.67 2879 5214.2 
1515.56 2760 5000 1548.89 2820 5108 1582.22 2880 5216 
Iksy oka lil 2761 5001.8 1549.44 2821 5109.8 1582.78 2881 5217.8 
1516.67 2762 5003.6 1550 2822 5111.6 1583.33 2882 5219.6 
WaWie22 2763 5005.4 1550.56 2823 5113.4 1583.89 2883 5221.4 
1517.78 2764 5007.2 1551.11 2824 EY 1584.44 2884 H2235.2 
1518.33 2765 5009 1551.67 2825 5117 1585 2885 5225 
1518.89 2766 5010.8 1552.22 2826 5118.8 1585.56 2886 5226.8 
1519.44 2767 5012.6 1552.78 2827 5120.6 1586.11 2887 5228.6 
1520 2768 5014.4 lage 2828 5122.4 1586.67 2888 5230.4 
1520.56 2769 5016.2 1553.89 2829 5124.2 1587.22 2889 5232.2 
1521.11 2770 5018 1554.44 2830 5126 1587.78 2890 5234 
1521.67 2771 5019.8 1555 2831 5127.8 1588.33 2891 5235.8 
1522.22 2772 5021.6 1555.56 2832 5129.6 1588.89 2892 5237.6 
1522.78 2773 5023.4 1556.11 2833 5131.4 1589.44 2893 5239.4 
528100 2774 5025.2 1556.67 2834 5133.2 1590 2894 5241.2 
1523.89 2775 5027 155 ce22 2835 5135 1590.56 2895 5243 
1524.44 2776 5028.8 1557.78 2836 5136.8 1591.11 2896 5244.8 
1525 2777 5030.6 1558.33 2837 5138.6 1591.67 2897 5246.6 
1525.56 2778 5032.4 1558.89 2838 5140.4 1592.22 2898 5248.4 
1526.11 2779 5034.2 1559.44 2839 5142.2 1592.78 2899 5250.2 
1526.67 2780 5036 1560 2840 5144 1593.33 2900 §252 
1 27e22 2781 5037.8 1560.56 2841 5145.8 1593.89 2901 5253.8 
1527.78 2782 5039.6 1561.11 2842 5147.6 1594.44 2902 5255.6 
1528.33 2783 5041.4 1561.67 2843 5149.4 1595 2903 5257.4 
1528.89 2784. 5043.2 1562.22 2844 5151.2 1595.56 2904 5259.2 
1529.44 2785 5045 1562.78 2845 5153 1596.11 2905 5261 
1530 2786 5046.8 1563.33 2846 5154.8 1596.67 2906 5262.8 
1530.56 2787 5048.6 1563.89 2847 5156.6 1597.22 2907 5264.6 
ales. 2788 5050.4 1564.44 2848 5158.4 1597.78 2908 5266.4 
1531.67 2789 5052.2 1565 2849 5160.2 1598.33 2909 5268.2 
1532.22 2790 5054 1565.56 2850 5162 1598.89 2910 5270 
1532.78 2791 5055.8 1566.11 2851 5163.8 1599.44 2911 5271.8 
1533.33 2792 5057.6 1566.67 2852 5165.6 1600 2912 5273.6 
1533.89 2793 5059.4 1567.22 2853 5167.4 1600.56 2913 5275.4 
1534.44 2794 5061.2 1567.78 2854 5169.2 1601.11 2914 5277.2 
1535 2795 5063 1568.33 2855 5171 1601.67 2915 5279 
1535.56 2796 5064.8 1568.89 2856 5172.8 1602.22 2916 5280.8 
1536.11 2797 5066.6 1569.44 2857 5174.6 1602.78 2917 5282.6 
1536.67 2798 5068.4 1570 2858 5776.4 1603.33 2918 5284.4 
1537.22 2799 5070.2 1570.56 2859 5178.2 1603.89 2919 5286.2 
1537.78 2800 5072 Lb71.11 2860 5180 1604.44 2920 5288 
1538.33 2801 5073.8 1571.67 2861 5181.8 1605 2921 5289.8 
1538.89 2802 5075.6 1572.22 2862 5183.6 1605.56 2922 5291.6 
1539.44 2803 5077.4 1572.78 2863 5185.4 1606.11 2923 5293.4 
1540 2804 5079.2 1573.33 2864 5187.2 1606.67 2924 5295.2 
1540.56 2805 5081 1573.89 2865 5189 1607.22 2925 5297 
1541.11 2806 5082.8 1574.44 2866 5190.8 1607.78 2926 5298.8 
1541.67 2807 5084.6 1575 2867 5192.6 1608.33 2927 5300.6 
1542.22 2808 5086.4 1575.56 2868 5194.4 1608.89 2928 5302.4 
1542.78 2809 5088.2 1576.11 2869 5196.2 1609.44 2929 5304.2 
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TEMPERATURE CONVERSION TABLE (Continued) 
To Convert To Convert To Convert 

aC Oe. or ROS. ae ae rh or (Ges ae a — or sO + 
1610 2930 5306 1643.33 2990 5414 1676.67 3050 Do2Z 
1610.56 2931 5307.8 1643.89 2991 5415.8 1677.22 3051 5523.8 
1611.11 2932 5309.6 1644.44 2992 5417.6 1677.78 3052 5525.6 
1611.67 2933 5811/4 1645 2993 5419.4 1678.33 3053 5527.4 
1612.22 2934 5313.2 1645.56 2994 5421.2 1678.89 3054 5529.2 
1612.78 2935 5315 1646.11 2995 5423 1679.44 3055 5531 
1613.33 2936 5316.8 1646.67 2996 5424.8 1680 3056 5532.8 
1613.89 2937 5318.6 1647.22 2997 5426.6 1680.56 3057 5534.6 
1614.44 2938 5320.4 1647.78 2998 5428.4 1681.11 3058 5536.4 
1615 2939 6322:2 1648.33 2999 5430.2 1681.67 3059 5538.2 
1615.56 2940 5324 1648.89 3000 5432 1682.22 3060 5540 
1616.11 2941 5325.8 1649.44 3001 5433.8 1682.78 3061 5541.8 
1616.67 2942 5327.6 1650 3002 5435.6 1683.33 3062 5543.6 
1617.22 2943 5329.4 1650.56 3003 5437.4 1683.89 3063 5545.4 
1617.78 2944 5331.2 1651.11 3004 5439.2 1684.44 3064 5547.2 
1618.33 2945 5333 1651.67 3005 5441 1685 3065 5549 
1618.89 2946 5334.8 1652.22 3006 §442.8 1685.56 3066 5550.8 
1619.44 2947 5336.6 1652.78 3007 5444.6 1686.11 3067 5552.6 
1620 2948 5338.4 1653.33 3008 5446.4 1686.67 3068 5554.4 
1620.56 2949 5340.2 1653.89 3009 5448,2 1687.22 3069 5556.2 
1621.11 2950 5342 1654.44 3010 5450 1687.78 3070 5558 
1621.67 2951 5343.8 1655 3011 5451.8 1688.33 3071 5559.8 
1622.22 2952 5345.6 1655.56 3012 5453.6 1688.89 3072 5561.6 
1622.78 2953 5347.4 1656.11 3013 5455.4 1689.44 3073 5563.4 
1623.33 2954 5349.2 1656.67 3014 5457.2 1690 3074 5565.2 
1623.89 2955 5351 1657.22 3015 5459 1690.56 3075 5567 
1624.44 2956 5352.8 1657.78 3016 5460.8 1691.11 3076 5568.8 
1625 2957 5354.6 1658.33 3017 5462.6 1691.67 3077 5570.6 
1625.56 2958 5356.4 1658.89 3018 5464.4 1692.22 3078 5572.4 
1626.11 2959 5358.2 1659.44 3019 5466.2 1692.78 3079 5574.2 
1626.67 2960 5360 1660 3020 5468 1693.33 3080 5576 
1627.22 2961 5361.8 1660.56 3021 5469.8 1693.89 3081 5577.8 
1627.78 2962 5363.6 1661.11 3022 5471.6 1694.44 3082 5579.6 
1628.33 2963 5365.4 1661.67 3023 5473.4 1695 3083 5581.4 
1628.89 2964 5367.2 1662.22 3024 5475.2 1695.56 3084 5583.2 
1629.44 2965 5369 1662.78 3025 5477 1696.11 3085 5585 
1630 2966 5370.8 1663.33 3026 5478.8 1696.67 3086 5586.8 
1630.56 2967 5372.6 1663.89 3027 5480.6 1697.22 3087 5588.6 
1631.11 2968 5374.4 1664.44 3028 5482.4 1697.78 3088 5590.4 
1631.67 2969 5376.2 1665 3029 5484.2 1698.33 3089 5592.2 
1632.22 2970 5378 1665.56 3030 5486 1698.89 3090 5594 
1632.78 2971 5379.8 1666.11 3031 5487.8 1699.44 3091 5595.8 
1633.33 2972 5381.6 1666.67 3032 5489.6 1700 3092 5597.6 
1633.89 2973 5383.4 1667.22 3033 5491.4 1700.56 3093 5599.4 
1634.44 2974 5385.2 1667.78 3034 5493.2 1701.11 3094 5601.2 
1635 2975 5387 1668.33 3035 5495 1701.67 3095 5603 
1635.56 2976 5388.8 1668.89 3036 5496.8 1702.22 3096 5604.8 
1636.11 2977 5390.6 1669.44 3037 5498.6 1702.78 3097 5606.6 
1636.67 2978 5392.4 1670 3038 5500.4 1703.33 3098 5608.4 
1637.22 2979 5394.2 1670.56 3039 5502.2 1703.89 3099 5610.2 
1637.78 2980 5396 1671.11 3040 5504 1704.44 3100 5612 
1638.33 2981 5397.8 1671.67 3041 5505.8 1705 3101 5613.8 
1638.89 2982 5399.6 1672.22 3042 5507.6 1705.56 3102 5615.6 
1639.44 2983 5401.4 1672.78 3043 5509.4 1706.11 3103 5617.4 
1640 2984 5403.2 1673.33 3044 Hpilae2 1706.67 3104 5619.2 
1640.56 2985 5405 1673.89 3045 5513 1707.22 3105 5621 
1641.11 2986 5406.8 1674.44 3046 5514.8 1707.78 3106 5622.8 
1641.67 2987 5408.6 1675 3047 5516.6 1708.33 3107 5624.6 
1642.22 2988 5410.4 1675.56 3048 5518.4 1708.89 3108 5626.4 
1642.78 2989 5412.2 1676.11 3049 5520.2 1709.44 3109 5628.2 
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To Convert To Convert To Convert 
To 
26 <—°F or °C oe 26 pore oR °C SOC, ~ 
1710 3110 5630 1743.33 3170 5738 1776.67 3230 5846 
1710.56 3111 5631.8 1743.89 3171 5739.8 Wide’ 3231 5847.8 
LACAN 3112 5633.6 1744.44 3172 5741.6 1777.78 3232 5849.6 
IAL Gy 3113 5635.4 1745 3173 5743.4 1778.33 3233 5851.4 
IPP? 3114 5637.2 1745.56 3174 5745.2 1778.89 3234 5853.2 
1712.78 3115 5639 1746.11 3175 5747 1779.44 3235 5855 
IAS} 3% 3116 5640.8 1746.67 3176 5748.8 1780 3236 5856.8 
1713.89 3117 5642.6 1747.22 3177 5750.6 1780.56 3237 5858.6 
1714.44 3118 5644.4 1747.78 3178 5752.4 1781.11 3238 5860.4 
1715 3119 5646.2 1748.33 3179 5754.2 1781.67 3239 5862.2 
1715.56 3120 5648 1748.89 3180 5756 1782.22 3240 5864 
1716.11 3121 5649.8 1749.44 3181 5757.8 1782.78 3241 5865.8 
1716.67 3122 5651.6 1750 3182 5759.6 1783.33 3242 5867.6 
(Ale 3123 5653.4 1750.56 3183 5761.4 1783.89 3243 5869.4 
1717.78 3124 5655.2 Aoteail 3184 5763.2 1784.44 3244 5871.2 
1718.33 3125 5657 1751.67 3185 5765 1785 3245 5873 
1718.89 3126 5658.8 1752.22 3186 5766.8 1785.56 3246 5874.8 
1719.44 3127 5660.6 SPA TKS} 3187 5768.6 1786.11 3247 5876.6 
1720 3128 5662.4 1753.33 3188 5770.4 1786.67 3248 5878.4 
1720.56 3129 5664.2 1753.89 3189 5772.2 1787.22 3249 5880.2 
eet 3130 5666 1754.44 3190 5774 1787.78 3250 5882 
1721.67 3131 5667.8 L755 3191 5775.8 1788.33 3251 5883.8 
Ni22.22 3132 5669.6 1755.56 3192 5777.6 1788.89 3252 5885.6 
1722.78 3133 5671.4 1756.11 3193 5779.4 1789.44 3253 5887.4 
1723.33 3134 5673.2 1756.67 3194 5781.2 1790 3254 5889.2 
1723.89 3135 5675 Wipde22 3195 5783 1790.56 3255 5891 
1724.44 3136 5676.8 1757.78 3196 5784.8 1791.11 3256 5892.8 
1725 3137 5678.6 1758.33 3197 5786.6 1791.67 3257 5894.6 
1725.56 3138 5680.4 1758.89 3198 5788.4 1792.22 3258 5896.4 
1726.11 3139 5682.2 1759.44 3199 5790.2 1792.78 3259 5898.2 
1726.67 3140 5684 1760 3200 5792 1793.33 3260 5900 
Ni2ieoe 3141 5685.8 1760.56 3201 5793.8 1793.89 3261 5901.8 
1727.78 3142 5687.6 1761.11 3202 5795.6 1794.44 3262 5903.6 
1728.33 3143 5689.4 1761.67 3203 5797.4 1795 3263 5905.4 
1728.89 3144 5691.2 1762.22 3204 5799.2 1795.56 3264 5907.2 
1729.44 3145 5693 1762.78 3205 5801 1796.11 3265 5909 
1730 3146 5694.8 1763.33 3206 5802.8 1796.67 3266 5910.8 
1730.56 3147 5696.6 1763.89 3207 5804.6 1797.22 3267 5912.6 
ly /sieatel 3148 5698.4 1764.44 3208 5806.4 1797.78 3268 5914.4 
1731.67 3149 5700.2 1765 3209 5808.2 1798.33 3269 5916.2 
L7S2222 3150 5702 1765.56 3210 5810 1798.89 3270 5918 
1732.78 3151 5703.8 1766.11 3211 5811.8 1799.44 3271 5919.8 
1733-35 3152 5705.6 1766.67 3212 5813.6 1800 3272 5921.6 
1733.89 3153 5707.4 1767.22 3213 5815.4 1800.56 3273 5923.4 
1734.44 3154 5709.2 1767.78 3214 5817.2 1801.11 3274 5925.2 
1735 3155 5711 1768.33 3215 5819 1801.67 3275 5927 
1735.56 3156 5712.8 1768.89 3216 5820.8 1802.22 3276 5928.8 
1736.11 3157 5714.6 1769.44 3217 5822.6 1802.78 3277 5930.6 
1736.67 3158 5716.4 1770 3218 5824.4 1803.33 3278 5932.4 
W37.22 3159 5718.2 1770.56 3219 5826.2 1803.89 3279 5934.2 
1737.78 3160 5720 eae 3220 5828 1804.44 3280 5936 
1738.33 3161 5721.8 1771.67 3221 5829.8 1805 3281 5937.8 
1738.89 3162 5723.6 L222 3222 5831.6 1805.56 3282 5939.6 
1739.44 3163 5725.4 1772.78 3223 5833.4 1806.11 3283 5941.4 
1740 3164 5727.2 L7is.oo 3224 5835.2 1806.67 3284 5943.2 
1740.56 3165 5729 1773.89 3225 5837 1807.22 3285 5945 
1741.11 3166 5730.8 1774.44 3226 5838.8 1807.78 3286 5946.8 
1741.67 3167 5732.6 1775 3227 5840.6 1808.33 3287 5948.6 
1742.22 3168 5734.4 1775.56 3228 5842.4 1808.89 3288 5950.4 
1742.78 3169 5736.2 1776.11 3229 5844.2 1809.44 3289 5952.2 
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To Convert 


To Convert 





To Convert 





To 





















































To 

1 @ —°F or °C a2 1c ok or °o= on °C — oP or "Os ae 
1810 3290 5954 1954.44 3550 6422 2121.11 3850 6962 
1810.56 3291 5955.8 1957.22 3555 6431 2123.89 3855 6971 
1811.11 3292 5957.6 1960.00 3560 6440 2126.67 3860 6980 
1811.67 3293 5959.4 1962.78 3565 6449 2129.44 3865 6989 
1812.22 3294 5961.2 1965.56 3570 6458 2132.22 3870 6998 
1812.78 3295 5963 1968.33 3575 6467 2135.00 3875 7007 
1813.33 3296 5964.8 1971.11 3580 6476 2137.78 3880 7016 
1813.89 3297 5966.6 1973.89 3585 6485 2140.56 3885 7025 
1814.44 3298 5968.4 1976.67 3590 6494 2143.33 3890 7034 
1815 3299 5970.2 1979.44 3595 6503 2145.11 3895 7043 
1815.56 3300 5972 1982.22 3600 6512 2148.89 3900 7052 
1818.33 3305 5981 1985.00 3605 6521 2151.67 3905 7061 
1821.11 3310 5990 1987.78 3610 6530 2154.44 3910 7070 
1823.89 3315 5999 1990.56 3615 6539 2157.22 3915 7079 
1826.67 3320 6008 1993.33 3620 6548 2160.00 3920 7088 
1829.44 3325 6017 1996.11 3625 6557 2162.78 3925 7097 
1832.22 3330 6026 1998.89 3630 6566 2165.56 3930 7106 
1835.00 3335 6035 2001.67 3635 6575 2168.33 3935 7115 
1837.78 3340 6044 2004.44 3640 6584 PA Ne fala lah 3940 7124 
1840.56 3345 6053 2007.22 3645 6593 2173.89 3945 7133 
1843.33 3350 6062 2010.00 3650 6602 2176.67 3950 7142 
1846.11 3355 6071 2012.78 3655 6611 2179.44 3955 7151 
1848.89 3360 6080 2015.56 3660 6620 2182.22 3960 7160 
1851.67 3365 6089 2018.33 3665 6629 2185.00 3965 7169 
1854.44 3370 6098 2021.11 3670 6638 2187.78 3970 7178 
1857.22 3375 6107 2023.89 3675 6647 2190.56 3975 7187 
1860.00 3380 6116 2026.67 3680 6656 2193.33 3980 7196 
1862.78 3385 6125 2029.44 3685 6665 2196.11 3985 7205 
1865.56 3390 6134 2032.22 3690 6674 2198.89 3990 7214 
1868.33 3395 6143 2035.00 3695 6683 2201.67 3995 7223 
1871.11 3400 6152 2037.78 3700 6692 2204.44 4000 7232 
1873.89 3405 6161 2040.56 3705 6701 2207.22 4005 7241 
1876.67 3410 6170 2043.33 3710 6710 2210.00 4010 7250 
1879.44 3415 6179 2046.11 3715 6719 2212.78 4015 7259 
1882.22 3420 6188 2048.89 3720 6728 2215.56 4020 7268 
1885.00 3425 6197 2051.67 3725 6737 2218.33 4025 1210 
1887.78 3430 6206 2054.44 3730 6746 2221.11 4030 7286 
1890.56 3435 6215 2057.22 37395 6755 2223.89 4035 7295 
1893.33 3440 6224 2060.00 3740 6764 2226.67 4040 7304 
1896.11 3445 6233 2062.78 3745 6773 2229.44 4045 7313 
1898.89 3450 6242 2065.56 3750 6782 2232.22 4050 7322 
1901.67 3455 6251 2068.33 3755 6791 2235.00 4055 7331 
1904.44 3460 6260 2071.11 3760 6800 2237.78 4060 7340 
1907.22 3465 6269 2073.89 3765 6809 2240.56 4065 7349 
1910.00 3470 6278 2076.67 3770 6818 2243.33 4070 7358 
1912.78 3475 6287 2079.44 3775 6827 2246.11 4075 7367 
1915.56 3480 6296 2082.22 3780 6836 2248.89 4080 7376 
1918.33 3485 6305 2085.00 3785 6845 2251.67 4085 7385 
1921.11 3490 6314 2087.78 3790 6854 2254.44 4090 7394 
1923.89 3495 6323 2090.56 3795 6863 2201.22 4095 7403 
1926.67 3500 6332 2093.33 3800 6872 2260.00 4100 7412 
1929.44 3505 6341 2096.11 3805 6881 2262.78 4105 7421 
1932.22 3510 6350 2098.89 3810 6890 2265.56 4110 7430 
1935.00 3515 6359 2101.67 3815 6899 2268.33 4115 7439 
1937.78 3520 6368 2104.44 3820 6908 Deitel 4120 7448 
1940.56 3525 6377 2107.22 3825 6917 2273.89 4125 7457 
1943.33 3030 6386 2110.00 3830 6926 2276.67 4130 7466 
1946.11 3535 6395 2112.78 3835 6935 2279.44 4135 7475 
1948.89 3540 6404 2115.56 3840 6944 2282.22 4140 7484 
1951.67 3545 6413 2118.33 3845 6953 2285.00 4145 7493 
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To'Convert To Convert To Convert 
t To 
aC 3/2 Or © —> ae ae <—- Bor 7-@—> as ny —°F or °C oF 

yh | pts ~~ 
2287.78 | 4150 7502 2354.44 4270 7718 2421.11 4390 7934 
2290.56 4155 oul VES OP 4275 PL 2423.89 4395 . 7943 
2293.33 4160 7520 2360.00 4280 7736 2426.67 4400 7952 
2296. 1) 4165 7529 2362.78 4285 7745 2429.44 4405 7961 
2298.89: 4170 7538 2365.56 4290 7754 2432.22 4410 7970 
2301.67 4175 7547 2368.33 4295 7763 2435.00 4415 7979 
rare es 4180 7556 Zane 4300 7772 + 2437.78 44.20 7988 
2307.2 4185 7565 2373.89 4305 7781 2440.56 4425 7997 
2310.00 ee 4190 7574 2376.67 4310 7790 2443.33 4430 8006 
2312.78°4 4195 7583 2379.44 4315 7799 2446.11 4435 8015 
2315.56 .-4200 7592 2382.22 4320 7808 : 2448.89 4440 8024 
2318.33 ° 4205 7601 2385.00 4325 7817 -2451.67 444.5 8033 
2321.11] . 4210 7610 2387.78 4330 7826 2454.44 4450 8042 
2323:89/' | . #215 7619 2390.56 4335 7835 2457.22 4455 8051 
2326.67 4220 7628 2393.33 4340 7844 2460.00 44.60 8060 
2329.44 4225 7637 2396.11 4345 7853 2462.78 4465 8069 
Zaoe we “4230 7646 2398.89 4350 7862 2465.56 4470 8078 
2335.00 4235 7655 2401.67 4355 7871 2468.33 4475 8087 
2337.78 4240 7664 2404.44 4360 7880 2471.11 4480 8096 
2340.56 4245 7673 2407.22 4365 7889 2473.89 4485 8105 
2348.33 | 4250 7682 2410.00 4370 7898 2476:67 4490 8114 
2346.1 1? 4255 7691 2412.78 4375 7907 2479.44 4495 8123 
2348.89 4260 7700 2415.56 4380 7916 2482.22 4500 8132 

7709 2418.33 4385 7925 





2351.67 4265 


——— 2 

















F-126 


STANDARD TYPES OF STAINLESS AND HEAT RESISTING STEELS 
Chemical Ranges and Limits 
Subject to Tolerances for Check Analyses 


By permission of American Iron and Stee! Institute 





Chemical Composition, per cent 
























































Type Mn 1) 8 Si ; 5 
Number Cc Max. Max. | Max. | Max. Cr Ni Mo Lr Se | Cb-Ta Ta Al N 
-201 0.15 5.50/ | 0.060) 0.030} 1.00 16.00/ 3.50/ ; 0.25 
Max. 7.50 18.00 5.50 Nas: 
—202 0.15 7.50/ |0.060|0.030}) 1.00 17.00/ 4.00/ 0.25 
Max. 10.00 19.00 6.00 Max. 
~301 0.15 2.00 0.045 / 0.030} 1.00 16.00/ 6.00/ 
Max. 18.00 8.00 
~302 0.15 2.00 0.045) 0.080} 1.00 17.00/ 8.00/ 
Max. 19.00 10.00 
-302B 0.15 2.00 0.045/ 0.030} 2.00/ 17.00/ 8.00/ 
Max. 3.00 19.00 10.00 
~303 0.15 2.00 0.20 | 0.15 1.00 17.00/ 8.00/ 0.60% | 0.60* 
Max. Min. 19.00 10.00 Max. Max, 
—303 Se 0.15 2.00 0.20 | 0.06 1.00 17.00/ 8.00/ 0.15 
Max. 19.00 10.00 Min. 
~304 0.08 2.00 0.045) 0.030] 1.00 18.00/ 8.00/ 
Max 20.00 12.00 
—304L 0.03 2.00 0.045] 0.030} 1.00 18.00/ 8.00/ 
Max. 20.00 12.00 
305 0.12 2.00 0.045] 0.030) 1.00 17.00/ 10.00/ 
Max. 19.00 13.00 
-308 0.08 2.00 0.045; 0.030} 1.00 19.00/ 10.00/ 
Max. 21.00 12.00 
e 
~309 0.20 2.00 0.045 | 0.030} 1.00 22.00/ 12.00/ 
Max. 24.00 15.00 
-309S 0.08 2.00 0.045| 0.030} 1.00 22.00/ 12.00/ 
Max. 24.00 15.00 
-310 0.25 2.00 0.045 | 0.030) 1.50 24.00/ 19.00/ 
Max. 26.00 22.00 
-310S 0.08 2.00 0.045| 0.030) 1.50 24.00/ 19.00/ 
Max. 26.00 22.00 
-314 0.25 2.00 0.045/0.030} 1.50/ 23.00/ 19.00/ 
Max. 3.00 26.00 22.00 
316 0.08 2.00 0.045| 0.030} 1.00 16.00/ 10.00/ 2.00/ 
Max. 18.00 14.00 3.00 
~316L 0.03 2.00 0.045! 0.030) 1.00 16.00/ 10.00/ 2.00 
Max. 18.90 14.00 3.00 
“317 0.08 2.00 0.045|-9.030| 1.00 18.00/ 11.00/ 3.00/ 
Max. 1 20.00 15.00 4.00 
321 0.08 2.00 0.045/0.030} 1.00 17.00/ 9.00/ 5xXC 
Max. 19.00 12.00 Min. 
~347 0.08 2.00 0.045/0.030) 1.00 17.00/ 9.00/ 10xC 
Max. 19.00 13.00 Min. 
~348 0.08 2.00 0.045} 0.030} 1.00 17.00/ 9.00/ 10 X C | 0.10 
Max. 19.00 13.00 Min. Max. 
**403 0.15 1.00 0.040) 0.030} 0.50 11.50/ 
Max. 13.00 
°405 0.08 1.00 0.040}0.030} 1.00 11.50/ 0.10/ 
Max. 14.50 0.30 
**410 0.15 1.00 0.040|0.030| 1.00 11.50/ 
Max. 13.50 
**414 0.15 1.00 0.040} 0.030) 1.00 11.50/ 1.25/ 
Max. 13.50 2.50 
**416 0.15 1.25 0.06 | 0.15 1.00 12.00/ 0.60* |0.60* 
Max. Min. 14.00 Max. | Max. 
*°416 Se 0.15 1.25 0.06 | 0.06 1.00 12.00/ 0.15 
Max. 14.00 Min. 
°*420 Over 1.00 0.040}0.030) 1.00 12.00/ 














* At producer's option; reported only when intentionally added. 
** Heat treatable. 

~ Not heat treatable. 

° Essentially not heat treatable. 


F-127 


STANDARD TYPES OF STAINLESS AND HEAT RESISTING STEELS (Continued) 


Chemical Composition, per cent 





























* At producer's option; reported only when intentionally added. 


** Heat treatable. 
~ Not heat treatable. 


° Essentially not heat treatable. 
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Type Mn P S Si : 

Number Cc Max. Max. | Max.} Max. Cr Ni Mo ar Se Cb-Ta Ta Al N 

°430 0.12 1.00 0.040} 0.080} 1.00 14.00/ 
Max. 18.00 

°430F 0.12 1.25 0.06 | 0.15 1.00 14.00/ 0.60* |0.60* 
Max. Min. 18.00 Max. | Max. 

°430F Se 0.12 1.25 0.06 | 0.06 1.00 14.00/ 0.15 
Max. 18.00 Min. 

**431 0.20 1.00 0.040|}0.030} 1.00 15.00/ 1.25/ 
Max. 17.00 2.50 

**440A 0.60/ 1.00 0.040} 0.030} 1.00 16.00/ 0.75 
0.75 18.00 Max. 

**400B 0.75/ 1.00 0.040}0.030) 1.00 16.00/ 0.75 
0.95 18.00 Max. 

**440C 0.95/ 1.00 0.040} 0.030} 1.00 16.00/ 0.75 
1.20 18.00 Max. 

°446 0.20 1.50 0.040} 0.030} 1.00 23.00/ 0.25 
Max. 27.00 Max 

**501 Over 1.00 0.040} 0.030} 1.00 4.00/ 0.40/ 
0.10 6.00 0.65 

**502 0.10 1.00 0.040/0.030} 1.00 4.00/ 0.40/ 
Max. 6.00 0.65 
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WIRE TABLES 
COMPARISON OF WIRE GAUGES 
DIAMETER OF WIRE IN INCHES 








25 
46875 26 
4875 27 
40625 28 
375 29 
34375 
3125 30 
28125 31 
265625 | 32 
25 33 
.234875 | 34 
21875 
203125 | 35 
1875 36 
171875 | 37 
15625 38 
.140625 | 39 
125 
109375 40 
09375 41 
078125 | 42 
0703125| 43 
0625 44 
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01790 
01594 
01419 
01264 
01126 


01003 

008928 
007950 
007080 
006304 


005614 
005000 
004453 
003965 
003531 
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U. S. Std. 
plate 


021875 
01875 
0171875 
015625 
0140625 


0125 
0109375 
01015625 
009375 
00859375 


0078125 
00703125 
.006640625 
00625 








1 (0.2280 
2 |0.2210 
3 10.2130 
4 |0.2090 
5 |0.2055 
6 |0.2040 
7 0.2010 
8 |0.1990 
9 |0.1960 
10 0.1935 
11 |0.1910 
12 |0.1890 
13 |0.1850 
14 |0.1820 
15 |0.1800 
16 |0.1770 














17 |0.1730 
18 |0.1695 
19 |0. 1660 
20 |0.1610 
21 |0.1590 
22 (0.1570 
23 |0.1540 
24 \0.1520 
25 (0.1495 
26 |0.1470 
27 |0.1440 
28 |0.1405 
29 |0.1360 
30 (0.1285 
31 |0.1200 
32 |0.1160 


Size | 





No. 


TWIST DRILL AND STEEL WIRE GAUGE 


INCHES 





33 |(0.1130 
34 |(0.1110 
35 |0.1100 
36 (0.1065 
37 |0.1040 
38 |0.1015 
39 [0.0995 
40 |0.0980 
41 |(0.0960 
42 |0.0935 
43 |0.0890 
44 |0.0860 
45 |0.0820 
46 |0.0810 
47 |0.0785 
0. 








Stuss’ GAUGE 
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.0730 
.0700 
.0670 
.0635 
.0595 
.0550 
.0520 
0465 
.0430 
.0420 
.0410 
.0400 
.0390 
.0380 
.0370 
.0360 











~~ 
ie) 
Ooooooooocoocoooo 
oO 
w 
on 
=) 





Somc Qc Cio 
cn 
tN 
to 
j=) 


_ i et 
> or > 
Pes 
Solo lo loo) 
> 
on 
iS) 
oe 











bo 
rs 
Heh Se SSS Me) 





DIMENSIONS OF WIRE 





Diameter Section Diameter 
Gauge No. | in in. in sq. in. | in cm 
0000 0.454 0.16188 1.1532 
000 425 . 14186 1.0795 
00 . 380 11341 0.9652 
0 0.340 0.09079 0.8636 
1 . 300 .07069 ' .7620 
2 . 284 06335 .7214 
3 .259 05269 .6579 
4 . 238 04449 .6045 
5 0.220 0.03801 0.5588 
6 . 203 03237 .5156 
7 . 180 02545 4572 
8 165 02138 4191 
9 .148 01720 3759 
10 0.134 0.01410 0.3404 
1l .120 .011310 . 3048 
12 .109 009331 . 2769 
13 095 007088 . 2413 
14 .083 005411 2108 
15 0.072 0.004072 0.1829 
16 065 . 0033183 . 16510 
17 .058 0026421 14732 
18 .049 0018857 12446 
19 042 0013854 . 10668 
20 0.035 0.0009621 0.08890 
21 .032 .0008042 .08128 
22 .028 .0006 158 .07112 
23 .025 . 0004909 06350 
24 .022 . 00038801 05588 
25 0.020 0.0003142 0.05080 
26 .018 .0002545 , 04572 
27 .016 .0002011 04064 
28 .014 0001539 03556 
29 .013 .0001327 03302 
30 0.012 0.0001181 0.03048 
31 .010 .00007854 .02540 
32 . 009 . 00006 362 02286 
33 .008 .00005027 02032 
34 .007 . 00003848 01778 
35 0.005 0.00001963 0.01270 
36 . 004 00001257 .01016 
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CENTIMETERS 


Size 


.4394 
.4305 
.4216 
.4089 


4039 
3988 
3912 
3861 
3797 
3734 
3658 
3569 
3454 
3264 


3048 
. 2946 

















No.| Size 

33 |0.2870 
34 10.2819 
35 |0.2794 
36 |0.2705 
37 10.2642 
38 |0.2578 
39 |0.2527 
40 |0.2489 
41 |0.2438 
42 |0.2375 
43 |0.2261 
44 0.2184 
45 '0. 2083 
46 |0. 2057 
47 |0.1994 
48 0.1930] 





No.| Size 

49 |0.1854 
50 |0.1778 
51 0.1702 
52 |0.1613 
58 (0). 1511 
54 |0.1397 
55 0.1321 
56 |0.1181 
57 |0.1092 
58 |0. 1067 
59 |0.1041 
60 0.1016 
61 |0.0991 
62 |0.0965 
63 0.0940 
Me eee 


British STANDARD GAUGE 


Giving the diameter and cross-section in English and metric system Giving the diameter and cross-section in English and metric system 
for the Birmingham or Stubs’ gauge. 


for the British Standard Gauge. 


Section 
in sq. cm 


¥-130 


Gauge No. 
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Section Diameter | Section 
in sq. in. in cm in sq. cm 
0.1963 1.2700 | 1.267 
.1691 1.1786 1.091 
0.1466 1.0973 0.9456 
1257 1.0160 .8107 
. 1087 0.9449 .7012 
.0951 8839 .6136 
0.0825 0.8230 0.5319 
07069 . 7620 .4560 
05983 7010 . 8858 
04988 .6401 .3218 
.04227 5893 POH | 
0.03530 0.5385 0.2277 
02895 .4877 . 18679 
02433 .4470 . 15696 
02010 . 4064 . 12973 
01629 . 3658 . 10507 
0.01287 0.3251 0.08302 
.010568 . 2946 . 06818 
. 008495 2642 .05480 
. 006648 2337 . 04289 
005027 2032 .03243 
0.004071 0.1829 0.02627 
.003217 16256 .020755 
.002463 14224 .015890 
.001810 12192 .011675 
.001257 10160 .008107 
0.001018 0.09144 0.006567 
. 0008042 08128 .005189 
.0006158 07112 003973 
.0004524 06096 002922 
.0003801 05588 002452 
0.0003142 0.05080 0.002027 
0002545 04572 0016417 
.0002112 04166 .0013628 
.0001728 .03759 .0011099 
0001453 03454 .0009363 
0.0001208 0.03150 0.0007791 
.00010568 02946 .0006818 
.00009161 02743 .0005910 
.00007854 02540 . 0005067 
.00006648 02337 .0004289 
0.00005542 0.02134 0.0003575 
.00004536 01930 . 0002927 
.00003632 01727 0002343 
. 00002827 01524 .0001824 
.00002124 01321 .0001370 
0.00001810 0.01219 0.0001167 
.00001521 .01118 .0000982 
.00001257 .01016 . 0000811 
.00001018 .00914 . 0000656 
. 00000804 .00813 .0000519 
0.000006 16 0.00711 0.0000397 
. 00000452 . 006 10 .0000212 
.00000314 . 00508 . 0000203 
.00000201 . 00406 . 0000129 
.00000113 .00305 . 0000073 
0.00000079 0.00254 0.0000051 





PLATINUM WIRE 


Mass In GRAMS PER Foot 



































ALLOWABLE CARRYING CAPACITIES OF 
CONDUCTORS 
(National Electrical Code) 

The ratings in the following tabulation are those permitted by the National 
Electrical Code for flexible cords and for interior wiring of houses, hotels, 
office buildings, industrial plants, and other buildings. 

The values are for copper wire. For aluminum wire the allowable carrying 
capacities shall be taken as 84% of those given in the table for the respective 


sizes of copper wire with the same kind of covering. 

































B. &. 8. Diameter, Mass, B. & S._ | Diameter, : : : 
ed ee edie eee rah Sinau| ante Meee Lainie cl Contre a eeeneuaee 
A.W.G. pene Wires tion Insulation Conductors 
we Mils Amperes | Amperes Amperes 
10 5 02257 LM 18 1,624, | 40.3 3* +3 6+ 
11 0 24 .02010 Le 16 ites 50.8 6* Sous aal 
C 14 107. 64.1 15 18 
12 0 25 -01790 1. 12 6,530. 80.8 20 25 30 
13 5 26 .01594 0. 10 | 10,380. 101.9 25 30 35 
14 .0 20. .01420 0. 8 ey: 128.5 35 40 50 
6 26,250. 162.0 50 60 
15 0 28 01264 0. 5 | 33,100. 181.9 55 65 80 
16 0 29 01126 0. 4 | 41/740. 204.3 70 85 90 
ie .0 30 .01003 0. 3 52820. 229.4 80 95 100 
9 2 | 66,370. 257.6 90 ig 
18 7 -008928 0. 1 83,690. 289.3 100 120 150 
19 .4 .007950 | 0. 0 | 105/500. 325.0 125 150 200 
20 4 .007080 0. 00 1355 fee 364. ; 1 50 He 325 
21 9 006305 0. 000 16 800. 409. 175 1 5 
; : 0000 | 211,600. 460 225 270 325 
22 3 .005615 | 0. = 
1 Mil = 0.001 inch. 





* The allowable carrying capacities of No. 18 and 16 are 5 and 7 amperes 
respectively, when in flexible cords. 
t+ The allowable carrying capacities of No. 18 and 16 are 10 and 15 am- 


WIRE TABLE, STANDARD ANNEALED COPPER er ater in cords for portable heaters. Types AFS, AFSJ, 
American Wire Gauge (B. & S.) English Units 


WIRE TABLE, STANDARD ANNEALED COPPER 













































Di Cross section at 20°C Ohms per 1000 feet* American Wire Gauge(B. & S.)English Units (Continued) 
— Sain ar feet per ohm* 
Sat! Circular 0°C 20°C 50°C 75°C 
20°C | “mila | Sa- inches | (goer) | (@geR) | (122°) | (67°F) | CRUE? 
50°C! | 75°C 
(122°F) | (67°F) 
0000|460.0 |211600 —_|o. 1662 0.04516 0.04901 0.05479] 0.05961 ae eT er ee on ian 
000 |409.6 [167800 | .1318 05695] .06180| 06909] -07510f°009 [840-5 Pee een Cr 16780 
00 |364.8 |133100 | 1045 ‘07181| 07793] “08712| — :o947a O00 [507.9 SA ae Ue EL Ga ae ee 
0|324.9 {105500 08289 09055}  .09827] —. 1099 1195)" Vig:kezo.s Sarees bo a 
Seve ieee. pierces sk | Gee rs oe acon) Oyi2g3.3 3.947] 8758 8070 7219 6636 
etal, | |\Gee pl ane ped he spony 2.,|200.9 4.977] 6946 6400 5725 5262 
meee Esa red [Send pe ame ae te [i oa 6.276| 5508 5075 4540 4173 
4|204.3 | 41740 03278 2289 | 2485 2778 a028 | a |toe-3 eA roe oe ape aS 
5181.9 | 33100 02600 2887 diss | P t-ah0a t uasie | ae line, 5 sash saad ae Bit ee 
6 162.0 | 26256 02062 3640 3951 “4416,)) 084805 | Geoltee-2. Po see il aeee He oe mee 
71144.3 | 20820 01635 4590 4982 5569 | 6059] & | 29-86 tere heres ae es — 
8 |128.5 | 16510 01297 5788 6282 7028), £7600) igeule Ga" O2 Te ea eteo he Vee ioe 
8 {114.4 | 13090 01028 7299 7921 -9633] 9 | 39 63 25.23 | 1370 1262 1129 1038 
10 |101.9 | 10380 | .008155 Bh eae tn eae Mg pee i ealt cee aM me Aa 
sie eee, Wiener Wha ct f'gee Pa are hh Parga) | OLY" |"24 92 40.12 | 861.7 | 794.0 710.2 652.8 
Pe Ree Wr ee cm sare Who os, Saiagn, | 12. | 10-77 50.59 | 683.3 | 629.6 563.2 517.7 
50 ens Res eee 13 | 15.68 63.80] 541.9 | 499.3 446.7 410.6 
14 | 64.08 | 4107 0022s | | 2.27" | | 2.525 || “2.823: slovs | 13 | 15.98 63.80') 541.9 1'|'499.3 446.7 410.6 
15 | 57.07 | 3257 oo2558 | 2.934 | 3.194 | 3.560 | 3.873 
u)ga| ge fae | ome) tae] 2 | | | ons | ms | gee | ase | ame | ase 
17 | 45.26 2048 ppichs ree ae Bese 7765 | 17| 6.200 161.3 214.3 197.5 176.7 162.4 
18 | 40.30 | 1624 Pas ced Seay RG ao Karen | AS | 14.917 |, 208.4 | 170107 | 2150.6 140.1 1288 
a8 38-88 19 | 3.899 | 256.5 | 134.8 | 124/2 111.1 102.1 
ani] 31.961 "1023 “| -poocass” | 9.385") 10.15) At.g5%''|'anas [Se pol” ong | aoe a aan ome, et 
ae coe ter ce Gheie ds Dh as es teen. | cet'| o 202-4) doze 84.78 | 78.11 69.87 64.23 
22 | 25.35 642.4 “0004002 18.76 20.36 22.76 24.76 22 1,945 514.2 67-23 61.95 55.41 50.94 
oe ,) 24-649 4 608-8 ; ae ee | 23] 11542 | 648.4 53.32 | 49.13 43 94 40.39 
24 | 20.10 | 404.0 | .0003173 | 23.65 | 25.67 ad 24 | 1.293 | 817.7 42.28] 38.96 34.85 32.03 
25 | 17.90 | 320.4 | .0002517 | 29.82 |) 32.37 | 36.18 | 39-36 | 961 9 o¢699 | 1031 33.53 | 30.90 27.64 25.40 
BOLTS OE) 57 256-4; 1000196, 1187-61 2.15 40:81 i) 5-08. 40 A | 6 7692 | 1300 26.59 | 24.50 21.92 20.15 
27 | 14.20 | 201.5 | .0001583 | 47.42 | 51.47 | 57.53 ze 7692 | 1300 28.59 | 24.50 21.92 20. 15 
PE 18 Ce EO | ct eB FO eae ee 28 4837 | 2067 16.72 | 15.41 13.78 12.67 
23 | 11.26 | 126.7 | .00009953 | 75.40 | 81.83 | 91.48 = ae | 2087 16.72 | 15.41 13.78 12.67 
80 | 10.03 | 100.5 | .o0007804 | 95.08 | 103.2 | 115.4 | 125.5 
m/aee| ms, | amams ie ist [ut RE | sol soe/vn | so) omer] sow] za 
32) 97.208) | 83.21 Be ae ee liens. wulhiney eg 32 1913 | 5227 6.614, 6.095 5.452 5.011 
$3 | 7.080) “50.18 | 00003937 |190.6 | 206.9 | 231.3 33 1517 | 6591 5.245] 4.833 4.323 3.974 
34 | 6.305} 39.75 | 00003122 |240.4 | 260.9 | 291.7 | 317.3 - 1517 | 6504 5.245| | | 4.833 4.323 3.974 
$5 | 5.615] 31.52 | .00002476 /303.1 | 320.0 | 367.8 | 400.1 35 09542|10480 3.2991 3.040 2.719 2.499 
BGs) BE-000) 5 28 001) LOOQOLOGE (B82 | 4 tte veil tena eed gees 36 | |07568|13210 2616] 2.411 2156 1.982 
BT AeA oo sacee| copoetee ere | dees Del ray 4 Ctl son 9 37 | |06001|16660 2.075} 1.912 1.710 1.572 
38 3.965 15.72 | .00001235_ |60 4 18 929.8 1012. 38 .04759}21010 1.645 1.516 1.356 1.247 
39 | 3.531] 12.47 | .000009703)766. ni 39 | |03774|26500 1.305) 1.202 1.075 0.9886 
40 | 3.145) 9.888) .000007766/066.5 1049 ue ie 40 | .02993/33410 1.0351 0.9534] 0.8529 7840 





© Resistance at the stated temperatures of a wire whose length is 1000 feet at 20°C. *Length at 20°C of a wire whose resistance is 1 ohm at the stated 
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American Wire Gauge (B. & S.) English Units 





















































h kilometer* 
Diameter Dhnas pet ponind The, petioles Diameters sce = scae Ohms per 
Gauge is) ———————— Gauge in on pois 
No. 20°C ° Cy °, o °, 0 ° 0 at 20°C ee fi °, ° 50°C 75°C 
0°C (32°F) | 20°C (68°F) | 50°C (122°F) | 20°C (68°F) 20°C 0°c 20°C 
0000 | 460.0 0.00007051}  0.00007652| —0.00008554/13070 4 pile Be ae ae an Poe ak ih ota ee 
O00 9. 300;6 COOL ores pieeop dll leted 22 ‘e438 | 13255 | 48.80 | 52.96 | 59.21 | 64.41 
00) 304.8 O00175S aon isie® 002198 | BIG? 23 "3733 | 12582 | 61.54 | 66.79 | 74.66 | 81.22 
1 | 289.3 0004507 0004891 “0005468 | 2044 
25 4547 1624 97.85 | 106.2 118.7 129.1 
a gees ie no007778 Teele | oie 26 ‘4049 | (1288 | 123.4 | 133.9 | 149.7. | 162.9 
Le a esas eee anne 27 3606 1021 | 155.6 | 168.9 | 188.8 | 205.4 
# | canes AOHIBI2 itis peASE ilar 28 "3011 | [08098 | 196.2 | 212.9 | 238.0 | 258.9 
5 | gate 02861 003127 03495 319. 8 29 "2859 (06422 | 247.4 268.5 300.1 326.5 
6 | 162.0 004581 “004972 00555 01.1 ps 
30 2546 .05093 | 311.9 338.6 378.5 411.7 
H 1388 nits the Set Sa 31 | 2268 04039 | 393.4 426.9 477.2 519.2 
9] 1144 01842 “01999 (02234 50.03 32 2019 03203 | 496.0 538.3 601.8 654.7 
33 “1798 (02540 | 625.5 678.8 758.8 825.5 
10 | 101.9 02928 03178 08553 a1.47 34 ‘1601 ‘02014 | 788.7 856.0 956.9 {1041 
eat ie eee eel tage. 35 .1426 | 01597 | 994.5 |1079 ~—|1207 1312 
12 | 80.81 ‘07404 08035 08983 12.45 3 mn Goer tee On Hag ers 
eres ae nee a races 37 "1131 | 101005 |1581 1716 1919 2087 
: 38 +1007 '007967|1994 2164 2419 2632 
15 87.07 2076 3230 361 1 3.096 39 08969}  .006318/2514 2729 3051 3319 
16 | 50.82 473 5136 ‘574 1.947 
18 | 40.30 1.197 1.299 1.452 0.7700 
19 35.89 1.903 2.065 2.308 4843 * Resistance ut the stated temperatures of a wire whose length is 1 kilo- 
oO 
20 | 31.96 3.025 3.283 3.670 3046 mele eo 
21 | 28.46 4.810 5.221 5. 1915 
22 | 25.35 7.649 8 301 9.280 1205 Meters per ohm* 
23 | 22.57 12.16 13.20 14.76 07576 
24 | 20.10 19.34 20.99 23.46 04765 
0°C 20°C 50°C 75°C 
25 | 17.90 30.75 33 .37 37.31 02997 0000 [11.68 | 953.2 0.001049] 6749 6219 550 bil 
a ie ce ee oe oe piece 1 000]10.40 | 755.9 001323} 5352 4932 4412 4055 
A 5 : 599. '001668) 4245 3911 3499 3216 
28 | 12.64 123.6 134.2 150.0 007454 se 7 ie: ‘ 
29 11.26 196.6 213.3 238.5 004688 0] 8.252 | 475.4 .002103) 3366 3102 2774 2550 
"348 | 377. '002652| 2669 2460 9200 2022 
30 10.03 312.5 339.2 379.2 002948 ; bead 299 0 -003345| 2117 1951 1745 1604 
i 3 54 Ab : ae ye : paliee 3 | 5.827 | 237.1 -004217| 1679 1547 1384 1272 
: | 5. 88. '005318| 1331 1227 109 1 
33 7.080 | 1256 1364 1524 0007333 Bbc eae es sd 
34 6.305 | 1998 2168 2424 0004612 5 | 4.621 | 149.1 .006706| 1056 972.9 870.2 799.9 
6 | 4.115 | 118.2 '008457| 837.3 771.5 690.1 634.4 
35 5.615 | 3177 3448 3854 0002901 7 | 3.665 | 93.78 -01066 | 664.0 611.8 547.3 503.1 
ae poe al pee oe ee 8 | 3.264 | 74.37 (01345 | 526.6 485.2 434.0 399.0 
45: 5 ; 17. ‘8 344.2 : 
38 3.965 |12770 13860 15490 ‘oooo7zis | 2%} 2:806q) 58.86 ey im on at.4 
39 3.531 |20310 22040 24640 00004538 | 39 | 2.588 | 46.77 02138 | 331.2 305.1 273.0 250.9 
11] 2.305 | 37.09 ‘02696 | 262.6 242.0 216.5 199.0 
40 3.145 |32290 35040 38170 -00002854 } 32] 2.053 | 29.42 -03400 | 208.3 191.9 171.7 157.8 
13} 1.828 | 23.33 (04287 | 165.2 152.2 136.1 125.1 
14] 1.628 | 18.50 '05406 | 131.0 120.7 108.0 99.24 
4 Cr . Ohms per kilometer* 15 | 1.450 | 14.67 06816 | 103.9 95.71 85.62 78.70 
Geta ee tion fo 16 | 1.291 | 11.63 08595 | 82.38 | 75.90 | 67.90 | 62.41 
Nios 4 20°C moat 17 | 1.150 9.226 1084 65.33 60.20 53.85 49.50 
a 20°C 50°C | 75°C 18 | 1.024 7.317 1367 51.81 47.74 42.70 39.25 
19} 0.9116 | 5.803 ‘1723 41.09 37.86 33.86 31.13 
0000 | 11.68 107.2 0.1482] 0.1608} 0.1798] 0.1956 O17 
000 | 10.40 | 85.03 486g! 2028, 2907| 2486 || yl “tan og que Bh carn Ge Ren erae@er eebime ce eet bn seme 
00 9.266 67.43 2356 2557 .2858] .3110 29 6438 2 894 3455 20.49 18 88 16.89 15.53 
23| 5733 | 2.205 4357 16.25 14.97 13.39 12.31 
0 8.252 | 53.48 .2971 3224 3604] .3921 
: Sey aN Bee Ws bie ee Bek | Mee lm: 8208 0) al 200 5494 12.89 11.87 10.62 9.764 
2, | @-oa8 | 33.68 Toa) = GIST) BBN) 6285 | ae | aee7 |, (0.443 4.0028 | 0 BF 9.417| 8.424] 7.743 
ei dee wag ky Suse DU5G) = GAGB 227) 1862 | 96.) 4040), 1.145 8786 8.105 | 7.468 | 6.680] 6.141 
Gr | SRO 0 ab te 7511) = .8152) 118) 9914 27 | 3606 | 0.9078 | 1.102 6.428 | 5.922} 5.298] 4.870 
“3211 ‘7199 | 1.389 5.097 4.697 4.201 3.862 
5 4.621 | 16.77 9471] 1.028 1.149 | 1.250 
: rae 18.30 Ascher tase rae ees 20} 2859 ‘5709 | 1.752 4.042 3.725 3.332 3.063 
7 3.665 10.55 1.506 1 634 1.827 1.988 30 2546 4527 2.209 3.206 2.954 2.642 2.429 
@ | aetna’ warns BRO. Ee eogelie Boone Napa OL mee he tas OU ares 2.542 | 2.342 | 2.005 | 1.926 
a 905 | 3.161 82.2019 .2847 | 3.512 2.016 1.858 1.662 1,527 
, ata 33 | 179 (2258 | 4.429 1.599 1.473 1.318 1.211 
10 2.588 5.261 3.020 3.277 3.663 | 3.985 
11 2.305 4.172 3° 807 4.132 areiol | BiGan 34] 1601 ‘1791 | 5 584 1.268 1.168 1.045 0.9606 
12 2.053 3,309 4.801 6.211 5.825 | 6.337 35 1426 1420 7.042 1.006 0.9265 
13 | 1.828 | 2.024 | 054] 6.571) 7.345 | 7-901 | 35] “1970| ‘tos | agro | Oc7ora| paar] °gara| “godt 
‘ ms 10:08 a7) 1131 08931] 11.20 6324 5827 5212 A791 
a al (07083) 14.12 ‘5015 4621 4133 :3799 
15 1.450 1.650 9.627 | 10.45 11.68 |12.71 
e an ap eae a is i 14 73 16 02 39 | .08969}  .05617| 17.80 (3977 “3664 ‘3278 :3013 
17 1.150 1.038 15.31 16.61 8.5 i 
a LOL AE ee a aor ae 23.42 [25.48 40 | .07987| 04454] 22.45 3154 2906 2600 2300, 
19 0.9116 6527 24.34 26.42 29.53/32. 12 “Length at 20°C of a wire whose resistance is 1 ohm at the stated temperatures, 


F-13832 





WIRE TABLE, alae salen ae ro COPPER ALUMINUM WIRE TABLE (Continued) 
ontinue 







Cross section 









Ohms | Pounds 


Diameter 
i pel per 
1000 ft. | 1000 ft. 


in mils 






ohm ohm 


American Wire Gauge (B. & S.) Metric Units 























9. 610 
if 484 
, 6. 384 
Ohms per kilogram Grams per ohm 4. 304 
int 3. 241 
oO. 
oc 20°C 50°C 20°C 15 57 3260 | .00256 5.22 | 2.99 573 191 
| | 16 51 2580 | .00203 6.59 | 4.37 360 152 
‘ 17 45 2050 00161 8.31 | 1.88 ‘227 120 
0000 0.0001554 00001687 0.0001886] 5928000 ee a PE 143 95.5 
000 peers ppeacese rete + Leta 19 36 1290 | .00101 13.2 1.18 0897 15 7 
00 ‘0003930 "0004265 0004768] 2344000 20 32 1020 | .000802 | 16.7 0.939 0564 60.0 
21 : 
0 0006249 0006782 .0007582| 1474000 ep lslemee's° | Lees Icoueental dere. Tet naelte tome 41.6 
mes | pure), sire | Cc seme team | Bt | mh an | | al a |e 
i : : 583 : : . 
: poor eth pede Calin yeah 24 20.1 404 | .000317 | 42.1 ‘371 00882 23.7 
4 ‘003995 “004335 004846 | 230700 25 17.9 300 | 000252 | 53.1 295 ORES ae 
5 006352 006893 007706 | 145100 +e Be “000188 844 135 “on i 3 
- Pore Helle oe pee 28 12.6 160 | .000126 | 106. ‘147 (00138 9.39 
z eee Seth Per Hee 29 11.3 127 | .0000995 | 134. 117 000868 7.45 
9 -04060 -04406 -04926 22690 30 10.0 | 101 | .0000789 | 169. 0924] 000546 5.91 
10 06456 07007 07833 | 14270 32 | 80 | 63-3] 0000496 | 269: ‘Ossi|  “ovo2is | 3.72 
11 ‘ 1038 : a4 j ae a 33 al 50.1] .0000394 | 339. :0461] 000136 2.95 
=: ee sets paige Her 34 6.3 39.8] .0000312 | 428. -0365|  .0000854 2.34 
14 ‘4127 :4479 ‘5007 2233 35 5.8 31.5| .0000248 | 540 foal. aaanise iss 
ap) ama | rae | zoe [ue | Bote | el genie | ge eae | ae 
y eaee Taps et ara 38 4.0 15.7| .0000123 |1080 :0145|  .0000134 0.924 
18 2.638 2.863 3.201 349.3 “ $8 Meals POU are ne ae 
19 4.194 4.552 5.089 219.7 40 31 9.9} .00000777|1720 0091 
20 6.670 7.238 8.092 138.2 
21 10.60 11.51 12.87 86.88 Di Cc 
22 16.86 18.30 20.46 54.64 Gauge | “(erin Peon Grams per | Meters 
23 26.81 29.10 32.53 34.36 No. pata Sh ohm per ohm 
24 42.63 46.27 51.73 21.61 dE NS 
Me a I 13.59, ["000 | 10:4 85.0 “ego00) 3010 
21 174 186.0 207 9 Hee 00 9.3 67.4 434000 2380 
: 330.6 3.381 
29| 433.3 470.3 525.7 2126 fot te eh : ees teon 
2 6.5 33.6 '841| 90.8 108000 1190 
° Be ee cae Ae 3 5.8 | 26.7 1.06 | 72.0 67900 943 
32 113 1881 214 oes 4 5.2 21.2 1.34 | 57.1 42700 748 
3361 3326 5 4.6 16.8 1.69 | 45.3 26900 593 
34 | 4404 4780 5344 2092 6 4.1 i3n3 2. 13 35 ‘9 16900 470 
7 37 10.5 2. ‘5 10600 373 
mice eee eee ieee we! § | 3 Re | Fels | og | Be 
ee 17710 19220 SAM nee 9 2.91 6.63 4.26 | 17.9 4200 235 
38 34160 03273} 10 2.59 5.26 5.38 | 14.2 2640 186 
39 | 44770 48590 54310 02058} 11 2.30 4.17 6.78 | 11.3 1660 148 
12 2.05 2 il 8.55 | 8.93 1050 117 
40 | 71180 77260 86360 01294] 13 1.83 2.62 10.8 7.08 657 92.8 
14 1.63 2.08 13.6 5.62 413 73.6 
15 1.45 1.65 17.1 4 46 260 58.4 
16 1.29 1.31 21. 53 : 
ALUMINUM WIRE TABLE 17 1.15 1.04 27.3 2.80 103 | 36.7 
Hard-Drawn Aluminum Wire at 20°C (or, 68°F) bs A eri) cones eeeet| fice ions aor 
Ameri Wire Gauge (B. .) English Units 
neh ars go (5. & 5.) Eng 20 81 518 | 54.6 1.40 25.6 18.3 
21 ‘72 ‘411 | 68.9 1.11 16.1 14.5 
Cross section 22 64 "326 86:9 0 879 10-1 11.5, 
Gauge | Diameter |}——_—"_ Ohms | Pounds} pounds per | Feet per a BE bape 138 553 “00 7.24 
No. in mils |... Wad er ohm ohm , 
“Feat [Meares Ea ol Bi 25 45 .162 | 174 438 2.52 5.74 
26 '40 “129 | 220 "348 1.58 4.55 
27 36 102 277 278 0.995 3.61 
28 ‘32 "0810| 34 ‘21 ‘ : 
0000 | 460 {212000 |0.166 0.0804|195 2420 12400 173 304 2°27 
ovo | 410 {168000 | .132 ‘101 |154 1520 9860 @ eee apse) AsO 
00 | 365 |133000 | .105 (128 |122 957 7820 30 25 0509 555 138 248 1.80 
31 227 “0404] 700 :109 1156 1.43 
0 | 325 106000 | .0829 -161 | 97.0 | 602 6200 32 :202 ‘0220 883 0865 0979 1.13 
1 | 289 | 83700 | .0657 -203 | 76.9 | 379 4920 33 :180 "0254|1110 0686 :0616 0.899 
2 258 66400 | .0521 .256 | 61.0 238 3900 34 “160 "0201/1400 0544 4 
3 | 229 52600 | .0413 "323 | 48.4 | 150 3090 
4 | 204 41700 | .0328 ‘408 | 38.4 94.2 2450 35 143 -0160]1770 0431 
6 '127 ‘0127/2230 ‘0342 
5 | 182 33100 | .0260 514 | 30.4 59.2 1950 ee "113 “9100/2820 0271 
6 | 162 26300 | .0206 "648 | 24.1 37.2 1540 38 "101 0080/3550 "0215 
mele 144 20800 | .0164 "817 | 19.1 23.4 1220 39 “090 0063|4480 ‘0171 
8 | 128 16500 | .0130 1.03 | 15.2 14.7 970 
9 | 114 13100 | .0103 1.30 | 12.0 y.26 770 40 080 0050/5640 0135 





Diam. in 
mils 





Cross-sec. 
in sq. mils 


78. 
95. 


CROSS-SECTION AND MASS OF WIRES 
U. S. Measure 


Diameters are given in mils (1 mil = .001 in.), and area in square mils 
C sq. mil = .000001 sq. im.). For sections and masses for one-tenth the 

iameters given, divide by 100 and for sections and masses for ten times 
the diameter multiply by 100. 





Pounds per foot cetera 
Diam. in} Cross-sec.| Copper, Iron, 





















































































1 ‘ ° Brass, Aluminum, 
Copper, Aluminum, mils |insq.mils} density density density density 
density density 8.90 7.80 8.56 2.67 
8.90 2.67 
0.000303 0.0000909 85 5674.50 | 0.02189 0.01919 * 0.02106 0.006568 
0367 01100 86 5808.80 2241 1964 2156 6724 
0436 01309 87 5944.68 2294 2010 2206 6881 
0512 01536 88 6082 .12- 2347 2057 2257 7040 
0594 01782 89 6221.14 2400 2104 2309 7201 
0.000682 0006558 .0002045 90 6361.73 | 0.02455 0.02151 0.02360 0.007364 
0776 07461 02327 91 6503 . 88 2509 2199 2414 7528 
0876 08423 02627 92 6647.61 2565 2248 2467 7695 
0982 09443 02946 93 6792.91 2621 2297 2521 7863 
1094 10522 03282 94 6939.78 2678 2347 2575 8033 
0.001212 001166 0003636 95 7088.22 | 0.02735 0.02397 0.02630 0.008205 
1336 1285 04009 96 7238.23 2793 2448 2686 8378 
1467 1411 04400 97 7389.81 2851 2499 2742 8554 
1603 1542 04809 98 7542.96 2910 2551 2799 8731 
1746 1679 05237 99 7697.69 2970 2603 2857 8910 
0.001894]0.001660 |0.001822 0005682 100 7853.98 | 0.03030 0.02656 0.02915 0.009091 
sss] as | stag | aaa 
2 1936 06628 = i 
5476 ade Soe pe CROSS-SECTION AND MASS OF WIRES (Continued) 
2549 2234 2451 07646 Metric Measure 
















0.002727/0.002390 |0.002623 .0008182 












_ Diameters are given in thousandths of a centimeter and area of section 
in square thousandths of a centimeter. 1 (em/1000)? = .000001 sq. cm 


Ate pe ge AE For sections and masses for diameters 1/10 or 10 times those of the table, 
3300 oneo divide or multiply by 100. 
























































3503 10509 Grams per meter 
0.003712]0.003253 001114 Diora) Crees 
3927 1178 thousandths Shona Copper, Iron, Brass, | Aluminum, 
4149 1245 of a cm Shh Gn density density density density 
4376 1316 8.90 7.30 8.56 2.67 
4609 
1383 or 78.54 0.06990 0.06126 0.06723 0.02097 
0.00484910.004249 . 00145. 95.03 08458 .07412 08135 .02537 
5094 ieee 12 113.10 . 10065 . 08822 09681 .03020 
5346 13 132.73 .11813 . 10353 11362 03544 
5603 14 153.94 .13701 - 12008 .13177 .04110 
5867 
i] gto] am | oles) cunts Womte 
0.006137/0.0 73 : ; .06 .178 .156 Lt? 05 
etal eee 17 226.98 "2020 "1770 "1943 “06060 
6694 18 254.47 .2265 1985 sZ1TS 06794 
6982 19 283.53 2523 2213 2427 07570 
7276 
ay au : is 0. ke 0.2450 0. soe 0.08388 
0.0075761/0. 006640 : : y. 5.36 . 308: . 2702 . 296 .09248 
7382 22 380.13 .3383 2965 .3254 -10149 
8194 23 415.48 . 3698 .3241 39007 11093 
8512 24 452.39 4026 . 3529 . 3872 . 12079 
8837 
ope tay 25 490. 87 0.4369 | 0.3829 | 0.4202 | 0.1311 
09504 26 530.93 ‘4725 4141 4545 ‘1418 
09846 27 572.56 "5096 | 14466 “4901 1529 
10195 28 615.75 5480 “4803 5271 1644 
10549 29 660.52 .5879 .5152 . 5654 .1764 
0.01091 30 706 86 0.6291 0.5514 0.6051 0.1887 
1198 al 754.77 6717 ‘5887 16461 2015 
1165 32 80425 "7158 6273 “6884 2147 
1203 33 855.30 .7612 6671 . 7321 . 2284 
ioe 34 907.92 8081 7082 ‘7772 12424 
0.01280 003841 35 962.11 0.856 0.7504 | 0.8236 | 0.2569 
Wee 3060 36 1017.88 906 7939 :8713 2718 
pi Tn 38 134.11 | aloiz | ‘a8c6 | 79730 | dose 
2 “012 “8866 .3035 
1443 4328 39 1194.59 063 .9318 1.0230 .3190 
0.01485 004456 40 1256. 64 1.118 0.980 1.076 0.3355 
aise 41 1320.25 175 1.030 130 3525 
1871 42 1385.44 "233 ‘081 186 3699 
1615 43 1452.20 “292 "133 243 ‘3877 
eer 44 1520.53 1353 “186 302 4060 
0.01705 45 1590. 43 1.415 1.241 1.361 0.4246 
1751 46 1661.90 479 296 .423 4437 
tB7 47 1734.94 544 353 485 4632 
i844 48 1809.56 611 411 549 4832 
1892 49 1885.74 678 471 614 5035 
0.01939 50 1963 50 1.748 1.532 1.681 §243 
1988 51 2042.82 818 593 753 5454 
2038 52 2123.72 890 657 “818 5670 
pORe 53 2206.18 964 721 "S88 ‘5891 
9 54 2290.22 2.038 86 .960 6115 











i] 
Cross-section 


Diam. in. in square 


thousandths | ¢housandths 


of a cm of a cm 





CROSS-SECTION AND MASS OF WIRES (Continued) 
Metric Measure (Continued) 


in square thousandths of a centimeter. 
For sections and masses for diameters 1/10 or 10 times those of the table, 
divide or multiply by 100. 


rams per meter 


Copper, Iron, 


‘density density 


8.90 


.192 
271 
.351 
-433 


.516 
-601 
. 687 
.774 
. 863 


.953 


2.114 1.853 


7.80 


.921 















Brass, 
density 
8.56 
















RESISTANCE OF WIRES 


The following table gives the approximate resistance of various metallic 
conductors. The values have been computed from the resistivities at 20°C, 
except as otherwise stated, and for the dimensions of wire indicated. Owing 
to differences in purity in the case of elements and of composition in alloys, 
the values can be considered only as approximations. 


density 
2.67 


The following dimensions have been adopted in the computations. 











No. cm 


Diameter 
B.&S 
gauge mils 
mm 1 mil = 
-001 in 
10 2.588 101.9 
12 2.053 80.81 
14 1.628 64.08 
16 1.291 50.82 
18 1.024 40.30 
20 0.8118 31.96 
22 0.6438 25.35 
4 0.5106 20.10 
B. & 8. Ohms per 





*Advance (0°C) p = 48. X 


ohm cm 
10 . 000912 
12 00145 
14 . 00231 
16 . 00367 
18 . 00583 
20 . 00927 
22 0147 
24 . 0234 
26 . 0373 
27 .0470 
28 0593 
30 .0942 
32 .150 
34 . 238 
36 379 
40 -958 


* Trade mark. 





Aluminum, 















Diameter 
mils 
mm 1 mil = 
-001 in 
0.4049 15.94 
0.3606 14.20 
0.3211 12.64 
0.2546 10.03 
0.2019 7.950 
0.1601 6.305 
0.1270 5.000 
0.07987 3.145 
Ohms per | Ohms per 
cm ft. 


Aluminum p = 2.828 X 1075 


ohm cm 


. 0000538 
. 0000855 
. 000136 
. 000216 
. 000344 
. 000546 
. 000869 
. 00138 

. 00220 
.00277 

- 00349 

. 00555 

. 00883 
.0140 

. 0223 

. 0564 


. 00164 


Constantan (0°C) p = 44.1 X 1078 
ohm cm 


F-135 


Ohms per 
cm 


.000133 
. 000212 
. 000336 
. 000535 
. 000850 
.00135 
.00215 
. 00342 
. 00543 
. 00686 
. 00864 
.0137 
.0219 

. 0348 

. 0552 
.140 


. 000838 
. 00133 
. 00212 





Diameters are given in thousandths of a centimeter and area of section 
1 (em/1000)? = .000001 sq. cm. 


Cross-section 


Grams per meter 


Diam, in in square 
thousandths | thousandths Copper, Tron, 
of a cm of acm cay eae 

75 4417.86 3.932 3.446 
76 4536.46 4.037 538 
ieee 4656.63 .144 632 
78 4778.36 . 253 ied 
79 4901.67 . 362 . 823 
80 5026.55 4.474 3.921 
81 5153.00 . 586 4.019 
82 5281.02 . 700 .119 
83 5410.61 .815 .220 
84 5541.77 932 .3823 
85 5674.50 5.050 4.426 
86 5808. 80 170 .531 
87 5944.68 291 .637 
88 6082.12 413 . 744 
89 6221.14 537 . 852 
30 6361.73 5.662 4.962 
91 6503 . 88 788 5.073 
92 6647.61 916 .185 
93 6792.91 6.046 . 298 
94 6939.78 176 413 
95 7088 . 22 6.309 5.529 
96 7238.23 442 . 646 
97 7389.81 577 . 764 
98 7542.96 713 . 884 
99 7697.69 851 6.004 
100 | 7853.98 6.990 .126 


Brass, | Aluminum, 


density 
8.56 


of 
ooo 
ONIN 
OnN 





RESISTANCE OF WIRES 


Ohms per 
ft. 


B. &S. 
No. 





Ohms per 
cm 


ohm cm 


. 0000328 
. 0000521 
. 0000828 
. 000132 
. 000209 
. 000333 
. 000530 
. 000842 
.00134 

. 00169 
.00213 

. 00339 





density 
2.67 


Obms per 
ft. 


Copper, annealed p = 1.724 X 107® 


Obms per 


B. &S. 
No. em 








Ohms per 
fee 


Eureka (0°C) p = 47. X 10-8 


em 


. 00574 


ohm cm 
10 . 000893 
12 00142 
14 00226 
16 . 00359 
18 .00571 
20 . 00908 : 
22 .0144 5 
24 .0230 5 
26 . 0365 i 
27 . 0460 1% 
28 .0580 ie 
30 . 0923 2 
32 .147 4, 
34 . 233 Ue 
36 3871 1 
40 . 938 28. 
German silver p = 33. X 1078 
ohm cm 
10 . 000627 
12 . 000997 
14 .00159 
16 .00252 
18 .00401 
20 . 00638 
22 0101 
24 0161 i 
26 . 0256 ; 
20. .0323 ; 
28 .0408 ae 
30 . 0648 hs 
32 .103 3. 
34 . 164 4. 
36 . 260 mG 
40 .659 20. 
Iron p = 10. X 10-8 ohm 
10 . 000190 
12 . 000302 
14 000481 
16 . 000764 
18 .00121 
20 00193 
22 . 00307 
24 00489 
26 .00776 
27 . 00979 
28 0123 
30 0196 
32 .0312 
34 .0497 1 
36 .0789 2 
40 . 200 6 


B. &S. 
No. 


RESISTANCE OF WIRES (Continued) 


h B.&S. | Ohms per | Ohms per] B.&S.| Oh Oh 
ae te (Rea lie em eee 


Molybdenum p = 5.7 & 1076 


Ohms per 
cm 


.00175 
. 00278 
. 00442 
. 00703 


. 0000464 
. 0000737 
.000117 
. 000186 
. 000296 
. 000471 
. 000750 
.00119 

. 00189 

. 00239 

- 00301 
.00479 

. 00762 
.0121 
.0193 
0487 


is OS NV 


. 000418 
. 000665 
- 00106 
.00168 
. 00267 
.00425 
. 00676 





Magnesium p = 4.6 X 10-6chmcm |Manganin p = 44. X 1 


10 . 0000874 . 00267 
12 000139 00424 
14 000221 . 00674 
16 000351 .0107 
18 . 000559 .0170 
20 . 000889 0271 
22 00141 0431 
24 00225 0685 
26 . 00357 .109 
27 .00451 ma lsy¢ 
28 . 00568 173 
30 . 00903 .275 
32 0144 438 
34 . 0228 696 
36 . 0363 VOUT 
40 .0918 2.80 
Molybdenum p = 5.7 X 1078 
ohm cm 
10 .000108 .00330 
12 000172 00525 
14 . 000274 . 00835 
16 . 000435 0133 
18 . 000693 0211 
20 .00110 . 0336 
.00175 .0534 


. 000836 
.00133 
.00211 
00336 
00535 
. 00850 
0135 
.0215 
. 0342 
0431 
. 0543 
. 0864 
137 
.218 
347 








.878 


. 000798 
.00127 
. 00202 
, 00321 
- 00510 
. 00811 
.0129 


ohm cm 


*Nichrome p = 150. X 10-*ohmcm 
.06488 


.0021281 
-0033751 
- 0054054 
-0085116 
.0138383 
.0216218 
.0346040 
.0548088 
.0875760 
- 1394328 
. 2214000 
. 346040 
- 557600 
. 885600 
1.383832 








2.303872 


Platinum-p = 10. X 10-* ohm cm 


. 000190 
. 000302 
. 000481 
. 000764 
.00121 
. 00193 
. 00307 
. 00489 
. 00776 
. 00979 
.0123 
.0196 
.0312 

. 0497 
.0789 

. 200 


Steel, piano wire 
pep = 11.8 X 10-80 


. 000224 
.000357 
. 000567 
- 000901 
- 00143 














. 000295 
. 000468 
- 000745 


.00118 
.00188 
. 00299 


Monel Metal p = 42. X 1078 pe 


ohm cm 


F-136 


.00579 
. 00921 
.0146 
- 6233 
. 0370 


. 00898 
.0143 
.0227 
-0361 


Monel Metal p = 42. X 10-6 


ohm cm 
24 0205 625 
26 . 0326 .994 
27 .0411 1.25 
28 .0519 1.58 
30 0825 2.51 
32 «Ad 4.00 
34 . 209 6.36 
36 .331 10.1 
40 . 838 25.6 


Nickel p = 7.8 X 107-§ ohm cm 


10 .000148 . 00452 
12 . 000236 .00718 
14 .000375 .0114 
16 .000596 0182 
18 000948 . 0289 
20 00151 0459 
22 00240 0730 
24 00381 116 
26 00606 185 
27 00764 233 
28 00963 294 
30 0153 467 
32 0244 742 
34 .0387 1.18 
36 .0616 1.88 
40 .156 4.75 
Silver (18°C) p = 1.629 x 1078 
ohm cm 
10 .0000310 .000944 
12 . 0000492 .00150 
14 . 0000783 . 00239 
16 000124 .00379 
18 .000198 . 00603 
20 .000315 . 00959 
22 .000500 .0153 
24 .000796 .0243 
26 .00126 .0386 
27 .00160 .0486 
28 .00201 - 0613 
30 .00320 0975 
32 .00509 .155 
34 . 00809 . 247 
36 0129 .392 
40 0325 -991 








Steel, invar (35 % Ni) 
p = 81. X 10°§ ohm cm 





10 00154 0469 
12 .00245 0746 
14 . 00389 119 
16 . 00619 189 
18 . 00984 -300 
20 .0156 .477 
22 .0249 . 758 
24 .0396 Le ay 
26 . 0629 1.92 
27 .0793 2.42 
28 .100 3.05 
30 .159 4.85 
32 . 253 Va 
34 .402 12.3 

36 .639 19.5 

40 1.62 49.3 
Tin p = 11.5 X 107-6 ohm em 
10 000219 00666 
12 000348 0106 
14 000553 0168 
16 000879 0268 
18 00140 0426 
20 00222 0677 
22 00353 108 
24 00562 171 
26 00893 272 
27 0113 343 
28 0142 433 
30 0226 688 
32 0359 1.09 
34 0571 1.74 
36 0908 Zea 
40 230 7.00 


RESISTANCE OF WIRES (Continued) 





B. & 8. 


Ohms per 
No. 


em ft. 











Tungsten p = 5.51 X 107-6 ohm cm 





10 . 000105 . 00319 
12 . 000167 00508 
14 . 000265 00807 
16 . 000421 .0128 
18 . 000669 . 0204 
20 . 00106 .0324 
22 . 00169 .0516 
24 . 00269 . 0820 
26 . 00428 .130 
27 . 00540 . 164 
28 . 00680 . 207 
30 .0108 . 330 
32 .0172 . 524 
34 .0274 . 834 
36 0435 1.33 
40 -110 3.35 


Ohms per 





B. & 8. 
No. 


Ohms per 
cm 


Ohms per 
ft. 











Zinc (0°C) p = 5.75 & 10-6 ohm cm 


COLOR CODE FOR RESISTORS 


COLOR CODE FOR RESISTORS 


GENERAL REQUIREMENTS 
Code Colors. Colors used for color coding shall conform to 
Standard MIL-STD-174, and shall be permanent and nonfading. 


The color-code marking shall remain legible after the resistor has been 
subjected to all the tests specified in the individual resistor specification. 


Body Colors (Background). The exterior body color of resistors 
shall be any color other than black; for composition-type resistors, 
tan is preferred, for wire-wound-type resistors, brown is preferred. 

Conflict of Colors. When the body color is the same as any of the 
band colors, then either the nody color or the band color shall be 
differentiated by shade or gloss. 


COLOR CODE *OR RESISTORS (Not wire wound) 










XN 
N 


Dd 
Kose 
q 






FIRST SIGNIFICANT 
FIGURE 


SECOND SIGNIFICANT 
FIGURE 


MULTIPLIER 


COLOR CODE FOR RESISTORS (Wire wound) 






FIRST SIGNIFICANT: 
FIGURE (DOUBLE- 
WIDTH SIGNIFIES 
WIREWOUND-TYPE 
RESISTORS) 


SECOND SIGNIFICANT 
FIGURE 


TOLERANCE 
MULTIPLIER 

















10 . 900109 . 00333 
12 .000174 . 00530 
14 . 000276 . 00842 
16 . 000439 .0134 
18 .000699 .0213 
20 00111 . 0339 
22: 00177 .0538 
24 . 00281 . 0856 
26 . 00446 . 136 
27 . 00563 172 
28 .00710 .216 
30 .0113 344 
32 .0180 547 
34 . 0286 . 870 
36 0454 1.38 
40 mLIG: 3.50 
Band A Band B Band C Band D 
Resist- 
First Sorond ance 
aignifi- signifi- Multi- toler- 
Color anit Color Rate Color alien Color anne 
figure figure (per 
cent) 
is 
Black. ., 0 Blacks... .. 0 Black... 1} Silver. .| +10 
Brown.. 1 Brown.... it Brown... 10] Gold... an 
Rede i= 2 eden 2 io earams 100 
Orange.. 3 Orange 3 Orange 1,000 
Yellow.. 4 Yellow 4 Yellow 10,000 
Green... 5) Green 5 Green. ..| 100,000 
Blue.... 6 Bite eae 6 Blue . |1,000,000 
Purple Purple 
(viole.| 7 (violet) .. 7 ; ome 
Gray... 8 Grige oe 8 Silver... 0.01 
White. .. 9 Wihite... .. 9 (Golder 0.1 





























Band A—The first significant figure of the resistance 
value. (For composition-type resistors, all 
bands shall be of equal width. For wire- 
wound-type resistors, band A _ ghall be 
double width.) 


Band B—The second significant figure of the resistance 
value. 

Band C—The multiplier. (The multiplier is the factor 
by which the two significant figures are 
multiplied to yield the nominal resistance 
value.) 

Band D—The resistance tolerance. 


Lxamples of color coding 
3,900 ohms +10 percent—Band A. orange; band B, white; band 
C, red; band D, silver. 


+5 percent—Band A,. yellow; band B._ orange: 


43,000 ohms 
band C_. orange; band D, gold. 
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PHYSICAL PROPERTIES OF GLASS SEALING AND LEAD WIRE MATERIALS 


From General Electric Company 











Glass Sealing Materials 












42-6 46 52 27 ® Nickel 


Dumet Ni Cr. Ni Ni. Cr. Kovar| W Mo 200 












Analysis: Carbon 0.10 0.10 0.10 0.15 0.02 0.06 

































































Manganese 0.50 0.50 0.50 0.50 0.60 0.30 0.25 
Silicon Copper Clad 0.25 0.25 0.25 0.25 0.40 0.20 0.05 
Chromium 42% Nickel — 5.75 =— —_ 28.00 _— 
Nickel Iron 42 42.5 46 51 0.50 29 99.5 
Copper See GE Spec. - —_— 0.05 
DS 8811-01 Ti0.4 Ti0.4 Co17 
Other Bal.Fe| Bal.Fe| Bal.Fe | Bal.Fe | Bal.Fe | Bal.Fe 
Density: grams/cc 8.26 to 8.32 8.12 8.12 8.17 8.30 7.60 8.36 8.89 
lbs. per cu. in. 0.298—0.301 0.293 | 0.293 | 0.295 | 0.300 | 0.274 | 0.302 0.321 
Thermal Conductivity 
20-100°/C 
Cal/cm/sec/cm?/°C 0.2—0.3 0.025 | 0.029 | 0.028 | 0.032 | 0.054 | 0.04 0.15 
Btu/in/hr/sq. f{t/°F 580—870 74 84 81 93 158 116 435 
Electrical Resistivity (20°C) 
Microhm—cm 7.3 to 12.0 72 95 46 43 63 49 9.5 
Ohm per cir. mil ft. 44 to 72 430 570 275 258 380 294 57 
Elec. Cond. % IACS 23 to 14 2.3 1.8 3.6 3.9 2.8 3.4 18 
Curie Temperature 6; 380 380 295 460 530 610 435 360 
Melting Temperature °C — 1425 1425 1425 1425 1425 1450 1455 
dls — 2597 2597 2597 2597 2597 2642 2651 
Specific Heat cal/gr. 0.12 0.12 0.12 0.12 0.14 0.11 0.13 
Thermal Expansion 
in/in/°Cx107 
Radial 
25-100°C 60 to 80 43.4 65.5 71.0 99.5 94.6 58.6 133 
25-200°C 44.1 70.8 rey 101.0 | 100.5 | 52.0 139 
25-300°C 60 to 80 46.1 82.6 75.0 101.0 105.3 51.3 144 
25-350°C 65 to 85 90.4 74.4 100.0 107.0 | 48.9 146 
25-400°C 80 to 100 64.1 100.0 | 74.3 100.0 107.8 | 50.6 148 
25-500°C 100 to 140 85.6 115.0 | 86.8 102.1 111.2 61.5 172 
25-600°C 100.1 125.8 100.2 110.0 112.6 | 78.0 
Mechanical Properties 
(Annealed) 
Ultimate Str. (1000 psi) 74 80 80 82 80 85 75 490 120 70 
Yield Str. (1000 psi) 50 34 40 34 40 55 50 360 110 25 
% Elong. (2”) 30 30 30 27 35 25 30 8 30 45 
Rockwell Hardness B76 B80 B76 B83 B85 B68 C25 B88 | B62 
Elastic Modulus (108 psi) 21.0 23 iB 23 24 30 20 50 47 30 
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PHYSICAL PROPERTIES OF GLASS SEALING AND LEAD WIRE MATERIALS (Continued) 


ft 


ore ; i x / mn 3 A 
Metal Alloy Lead Wires Clad Materials Pure Metals. 
‘ (Also see Dumet) (Alsosee W and Mp glass sealing materials) 
‘ ae 


Ta Fe Ti 


0.50Max 















17-19 
8-10 


8.72 | 7.9 7.9 Ag 8.84* | 8.41 
0.315 | 0.285 | -0.285'| 0.278 | 0.319 : 304 
0.12 | 0.04 0.062 | 0.036 | 
350 | 116 180 | 104 
72 98.1 
590 | 2g 
Ly [a2 












0.698) 


8.89 8.15 
0.321 0.294 0.2 






























1769 | 3000 | 1536 | 1668 











1110 
2030 3217 | 5425 | 2797 | 3035 
0.09 0.031] 0.034] 0.11 | 0.124 
122 | 88 
129 | 9 
160 
138 | 94 
145 97 
60 40 
30 20 
40 45 
18 30 16.8 
4 
‘ 
» 
« ve at 
iy 
yt. 
oa 
ra 
+ < 
ae ; 4 
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ELECTRICAL RESISTIVITY AND TEMPERATURE COEFFICIENTS OF ELEMENTS 
ji ani Rati ipeas ie Bo Ts Sag ete eI ee 








Hieene ies a Vitis ems 4b piieabsndst ss 
Aluminum, 99.996% 20 2.6548 0.004299 2 
Antimony 0 39.0 
Arsenic 20 33.3 
Beryllium* 20 4.0 .0257° 2 
Bismuth 0 106.8 
Boron 0 UL ste Ie 
Cadmium 0 6.83 .0042° 2 
Calcium 0 3.91 .00416° 2 
Carbon» 0 1375.0 
Cerium 25 75.0 .00087° 25 
Cesium 20 20 
Chromium 0 12.9 .003° 2 
Cobalt 20 6.24 .00604°-1% 
Copper 20 1.6730 .0068?° 2 
Dysprosium¢ 25 57.0 SOOM Gos 26 
Erbium 25 107.0 00201°=45 
Europium 25 90.0 
Gadolinium 25 140.5 .00176°-*5 
Gallium?4 20 17.4 
Germanium® 22 46 x 108 
Gold 20 230 0049-100 
Hafnium 25 301 .0038?5 2 
Holmium 25 87.0 .00171°-25 
Indium 20 8.37 
Todine 20 HU 383 96 I 
Tridium 20 Deo . 00392591 
Tron, 99.99% 20 9.71 0065 12° = 
Lanthanum 25 5.70 .00218°—5 
Lead 20 20.648 s003367%5*° 
Lithium 0 8.55 
Lutetium 25 79.0 .00240°- 25 
Magnesium‘ 20 4.45 -0165*° 2 
Manganese a 23-100 185.0 
Mercury 50 98 .4 
Molybdenum 0 NP 
Neodymium Pals 64.0 .00164°-25 
Nickel 20 6.84 0069910 
Niobium (Columbium)é 0 12.5 
Osmium 20 9.5 .0042°—-100 
Palladium 20 10.8 WEY 
Phosphorus, white 11 LS LOY 
Platinum, 99.85% 20 10.6 ) 0039279100 
Plutonium 107 141.4 
Potassium 0 6.15 
Praseodymium 25 68 ) OOL7 19-2 
Rhenium 20 19.3 .003959 100 
Rhodium 20 4.51 ).0042°—100 
Rubidium 20 12-5 
Ruthenium 0 TAO 
Samarium 25 88 .0 .00184°~25 
Scandium 22 61.0 ) .00282°-26 
Selenium 0 12.0 
Silicon 0 10.0 
Silver 20 1.59 .0041°—100 
Sodium 0 4.2 
Sulfur, yellow 20 2 >< 1028 
Strontium 20 23.0 
Tantalum 25 12.45 0.00383 100 
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ELECTRICAL RESISTIVITY AND TEMPERATURE COEFFICIENTS OF ELEMENTS 








(Continued) 
tee ent Se liebe Ardivetied Cas Temperature Coefficient 

Cc per °C 
Tellerium 25 4.36 < 105 
Thallium 0 18.0 
Thorium 0 13.0 0.00389 100 
Thulium 25 79.0 0.00195°-25 
Tin 0 Nil (0) 0 .0047°—100 
Titanium 20 42.0 
Tungsten 27 5.65 
Uranium 30.0 
Vanadium 20 24 .8-26.0 
Ytterbium 25 29.0 0.0013°-5 
Yttrium 25 57.0 0 .0027°-25 
Zine 20 5.916 0 .00419°-190 
Zironium 20 40.0 0.004429 2 


* Annealed, comm. pure. 


> Graphite. 

© Polycrystalline. 
4 Hard Wire. 

e Intrinsic Ge. 











f Polycrystalline. 

® High Purity. 

h Zone refined bar. 

2 Data not available to indicate range over which coefficient is valid. 


ELECTRICAL RESISTIVITY OF THE ALKALI METALS 








Resistivity 
Metal At. No. At. Wt. Sp. Gr. MPs. © 
pv-ohm cm at °C 
Li 3 6.939 0 .5342° 179 P95 Ye 86.6 
13.36 L20R5 
14.73 Hd 
15.54 178.2 
Na 11 22.9898 ORO 7128 97.81 5,23 29.4 
Dn M24 50.6 
6.53 83.3 
6.71 91.6 
6.83 97.1 
K 19 39.102 0.862° 63.65 7.01 22.8 
Wa B66 
7.54 41.1 
8.05 DG Il 
Rb 37 85.47 1 Aare 38 .89 Il Ps! 0 
12552 53 
Cs 55 132.905 1.8785" 28.5 20.29 18.2 





LOW MELTING POINT SOLDERS 
(From N.B.S. Circular 492 ) 














Nominal Composition, Bie 
Weight Percent Laguadus 
Temperature, 

°F 

Pb Sn Bi 

25 25 50 266 

50 SHB 1285 374 

25 50 25 336 



















Brazing Temperature 


Classification 
Range, °F 





AWS-ASTM 





ALUMINUM-SILIC 


1150 


BAISi-3 970}1085 {1060- 





120 


BAISi-4 —_|{1070}1080 [1080- 


120 


BAISi-5 —_- {10701095 |1090- 


120 


COPPER-PHOSPHORUS 


BCuP-1 {1310/1650 {1450- 








BCuP-2 {1310 
BCuP-3 1190 
BCuP-4 {1190 
BCuP-5 {1190 
SILVER 

BAg-1 1125 
BAg-la {1160 
BAg-2 —‘[1125 
BAg-3 1170 
BAg-4 1240 
BAg-5 —_—*|1250 
BAg-6 1270 
BAg-7 1145 
BAg-8 1435 
BAg-8a 1410 


600 
BAg-13 1325 |1575 ig 3-55 


177: 
BAg-18 1115 }1125 |1325- 


BAg-19 1435]1635|1610-/92-93 


PRECIOUS METALS 


BAu-1 1815]1860}1860- 


000 

BAu-2 1635)1635 |1635- 
i 

BAu-3 1785)1885 |1885- 
1995 


BAu-4 1740}1740)1740- 

1840 
COPPER AND COPPER-ZINC 
BCu-1 1980)1980) 2000- 
BCu-la —_|1980}1980)2000- 
BCu-2 '1980}1980}2000- 
RBCuZn-A [1630/1650}1670- 
RBCuZn-D1690| 1715) 1720- 


MAGNESIUM 
BMg-1 


BMg-2 
BMg-2a 








ON 
BAISi-2 —_-{1070|1135 |1110- 

















Bal. 
Bal. 
Bal. 
Bal. 



































BRAZING FILLER METALS (SOLDERS) 
































wor 
2 oror 





min. 
99.0 
min. 
86.5 
min. 


9.0- 
11.0 


0.25 














0.05 |0.0065) BalJ 0.15} 0.00 
min 
Balj 


Bal] 
































99.90 wis 0.02 

















0.0008 


¢ Total other elements requirement pertains only to the metallic elements for this Constituent 


filler metal. 


6 These chemical requirements pertain only to the copper oxide and do not include 
requirements for the organic vehicle in which the copper oxide is suspended. Oxygen. . 

¢ Total other elements requirement pertains only to metallic elements for this filler 
metal. The following limitations are placed on the nonmetallic elements: 


Chlorides 


Acetone soluble matter 


exceed the value specified. 





9.5- 
10.5 






















0.5 
4 Total other elements, including the elements marked with an asterisk (*), shall not 




















Saal amd 
2° 














AWS-ASTM 


Classification 








BAISi-2 
BAISi-3 
BAISi-4 
BAISi-5 


BCuP-1 
BCuP-2 


0.15] BCuP-3 
0.15] BCuP-4 
I BCuP-5 





0.15] BAg-1 
0.15) BAg-la 
0.15] BAg-2 
0.15] BAg-3 
0.15) BAg-4 
0.15] BAg-5 
0.15} BAg-6 
0.15] BAg-7 
0.15| BAg-8 
0.15} BAg-8a 
0.15) BAg-13 
0.15] BAg-18 
0.15} BAg-19 


0.15} BAu-1 
0.15} BAu-2 
0.15) BAu-3 
0.15) BAu-4 


0.10} BCu-1 

0.302 BCu-la 
0.50¢ BCu-2> 
0.50¢ RBCuZn-Ae 
0.504 RBCuZn-De 






per cent (max) 
0.4 


0.1 
remainder 
, us 


¢ This AWS-ASTM classification is intended to be identical with the same classifi- 
cation that appears in the Specification for Copper and Copper-Alloy Welding Rods 


(AWS Designation A5.7; ASTM Designation B 259).3 
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BRAZING FILLER METALS (SOLDERS) (Continued) 
























































































































































5 
s 
o 
Qa 
= g as 
BS = Other ae 
me bp 4a 
a a pis =: 
28 3 s\a| 23 
<0 Cu} Fe | Li |Mg/Mnj Ni] P | Pb] Sb} Si | Sn | Ti} gm] §] 8 <0 
NICKEL 
BNi-1 17901900) 1950- 2.75- .6- 13.0, 4.0- Bal. 3.0- 0.50] BNi-1 
2200 4.00 0.9 15.0 5.0 5.0 
BNi-2 17801830) 1850- 2.75- 0.15) 6.0- 2.0- Bal. 4.0- 0.50) BNi-2 
; 2150 3.5 8.0 4.0 5.0 
BNi-3 1800}1900} Be 2.75- ).06 1.5 Bal. 4.0- 0.50] BNi-3 
3.5 5.0 
BNi-4 1800|1950 Se 1.0- 0.06) 1.5 Bal. 3.0- 0.50| BNi-4 
2:2 4.0 
BNi-5 1975 2075/2100- 0.15 18.0. ‘Bal. 9.75- 0.50] BNi-5 
X 2200 20.0 10.5 
BNi-6 1610/1610) oe 0.15, Bal. | 10.0- 0.50| BNi-6 
187, 12.0 
BNi-7 1630/1630) 1700- 11.0- Bal. | 9.0- 0.50} BNi-7 
1900 15.0 11.0 
SOLDERS—ASTM DESIGNATION B-32-60T, REVISED 1966 
70A 361| 378 0.005) 0.03 0.08 | 0.02 30 70 0.005) 70A 
Bs max |max max] max max 
70B 0.005}0.03 0.08} 0.02 30 | 0.2- 70 0.005) 70B 
max |max max} max 0.5 max 
63A 361} 361 0.005}0.03 0.08 | 0.02 37 | 0.12 63 (0.005 638A 
max |max max] max max max 
63B 0.005}0.03 0.08 | 0.02 37 | 0.2- 63 0.005) 63B 
max |max max| max 0.5 max 
60A 361) 374 0.005}0.03 0.08 | 0.02 40 | 0.12 60 10.005) 60A 
max |max max} max max| max 
60B 0.005}0.03 0.08 | 0.02 40 | 0.2- 60 0.005 60B 
max |max max} max 0.5 max 
50A 361] 421 0.005/0.03 0.08) 0.02 50 | 0.12 50 (0.005 50A 
max |max max} max max max | 
50B 360} 420) 0.005}0.03 0.08 | 0.02 50 | 0.2- 50 0.005) 50B 
max |max max| max 0.5 max 
45A 361] 441 0.005}0.03 0.08 | 0.02 55 (| 0.12 45 0.005) 45A 
max |max max| max max, max 
45B 0.005}0.03 0.08] 0.02 55 | 0.2- 45 0.005) 45B 
max {max max | max 0.5 max 
40A 361} 460) 0.005/0.03 0.08} 0.02 60 | 0.12 40 0.005 40A 
max |max max| max max max 
40B 360} 460) 0.005/0.03 0.08} 0.02 60 | 0.2- 40 0.005) 40B 
max |max max| max 0.5 max 
40C 365} 448 0.005/0.03 0.08] 0.02 58 | 1.8- 40 0.005) 40C 
max |max max| max 2.4 max 
354 361] 477; 0.005}0.03 0.08] 0.02 65 | 0.25 35 0.005 835A 
max |max max| max max max 
35B 0.005/0.03 0.08) 0.02 65 | 0.2- 35 0.005) 35B 
max |max max] max 0.5 max 
35C 365} 470 0.005}0.03 0.08} 0.02 63.2 | 1.6- 35 0.005 85C 
max /max max} max 2.0 max 
30A 361} 491 0.005}0.03 0.08 | 0.02 70 | 0.25 30 0.005) 30A 
max |max max] max max max 
30B 0.005}0.03 0.08] 0.02 70 | 0.2- 30 0.005) 30B 
max |max max] max 0.5 max 
30C 364] 482) 0.005}0.03 0.08] 0.02 68.4] 1.4- 30 0.0 30C 
max |max max] max 1.8 ma} 
25A 361] 511 0.005/0.03 0.08 | 0.02 75 | 0.25 25 0.005} 25A 
max |max max | max max max 
25B 360] 510 0.005/0.03 0.08} 0.02 75 | 0.2- 25 0.005 25B 
max |max max} max 0.5 max 
25C 0.005) 0.03 0.08} 0.02 73.7| 1L.A- 25 0.005 25C 
max |max max} max 1.5 max 
20B 361} 531 0.005) 0.03 0.08} 0.02 80 | 0.2- 20 0.005 20B 
max |max max| max 0.5 max 
20C 363] 517| 0.005}0.03 0.08) 0.02 79 | 0.8- 20 0.005 20C 
max |max max] max 1.2 max 
15B 440| 550 0.005|0.03 0.08) 0.02 85 | 0.2- 15 0.005) 15B 
max |max max| max 0.5 max 
10B 0.005}0.03 0.08} 0.02 90 | 0.2- 10 0.005 10B 
max |max max] max 0.5 max 
5A 518] 594} 0.005/0.03 0.08} 0.02 95 | 0.12 5* 0.005 5A 
max |max max| max max max 
5B 0.005}0.03 0.08} 0.02 95 | 0.2- fife 0.005) 5B 
max |max max] max 0.5 max 
2A 0.005]0.03 0.08] 0.02 98 | 0.12 ae 0.005] 2A 
max |max max] max max max 
2B 0.005}0.03 0.08] 0.02 98 | 0.2- oes 0.005) 2B 
max {max max] max 0.5 max 
2.58 579} 579 0.005}0.03 0.08] 0.02 97.5 | 0.4 Duis! 0.005) 2.58 
max |max max] max max| max 
1.58 588] 588) 2.3- |0.005}0.03 0.08 | 0.02 97.5 | 0.4 ashitste 0.005) 1.58 
2.7 |max }max max| max max max 
95TA 452) 464 1.3- |0.005|0.03 0.08} 0.02 0.2 | 4.5- 95 0.005) 95TA 
H.7  |max {max max| max 5.5 max 
96.5TS B.3- |0.005}0.03 0.08] 0.02 0.2 | 0.2- 96.5 0.0065} 96.5TS 
3.7  |max {max mas | max 0.5 max 


























* Permissible tin range, 4.5-5.5%. 
** Permissible tin range, 1.5-2.5%. 
*** Tin maximum, 0.25%. 
**** Permissible tin range, 0.75-1.25%. 
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ACCELERATION DUE TO GRAVITY AND LENGTH DATA IN REGARD TO THE EARTH 


OF THE SECONDS PENDULUM (Continued) 
For 8ea Levey at Various LATITUDES Land area, 148.847 X 10¢ km?, 57.470 X 106 sq. mi. 
° Ocean area, 361.254 X 106 km?, 139.480 x 106 sq. mi. 
Based on the formula of the U. S. Coast and Geodetic Survey. ; P : : 
The length of the nimple pendulum where period two seconde, [iGheal mountain, Everest, Redo metere, 29.009 fe 
that is which beats seconds, is computed in each case from the Thermal gradient of the earth, higher at increasing depths, 30° C per km, 
corresponding value of the acceleration. 48° C per mi. (uncertain). 


Mean distance to the sun, 149,500,000 km or 92,900,000 mi. 
Latitude Acceleration due to gravity | Length of seconds pendulum |Mean distance to the moon, 384,393 km or 238,854 mi. 


© em/sec.? ft./sec.? cm in. THE COMMONER CHEMICAL ELEMENTS IN 
THE EARTH’S CRUST 


Reprinted from “Principles of Geochemistry” (1952) with the permission 
of Brian Mason, author, and John Wiley and Sons, publishers. 

The ‘‘Earth’s Crust” refers to the rocks only and does not include atmos- 
phere or the oceans. The atom percent column is obtained by dividing the 
weight percent by the atomic weights and reducing to 100 %. The radius is the 
ionic radius. The volume percent is the atomic percent multiplied by : ars 
land reducing to 100%. 











Element Weight 7% Atom % Ion Radius (A) Volume % 
O 46.60 62.55 1.32 91.97 
Si 27.72 21.22 0.39 0.80 
Al 8.13 6.47 0.57 0.77 
Fe 5.00 1.92 0.82 0.68 
Mg 2.09 1.84 0.78 0.56 
Ca 3.63 1.94 1.06 1.48 
Na 2.83 2.64 0.98 1.60 
K 2.59 1.42 1.33 2.14 





THE AVERAGE AMOUNTS OF THE ELEMENTS IN 
EARTH’S CRUST IN GRAMS PER METRIC 
TON OR PARTS PER MILLION 


Reprinted from “ Principles of Geochemistry’ (1952) with the 
permission of Brian Mason, author, and John Wiley and Sons, 














publishers. 
oO Br 1.6 
Si Ho 1.2 
Al Eu pe | 
Fe Sb 1? 
Ca Tb 0.9 
Na Lu 0.8 
K pa 0.6 
Mg Hg 0.5 
Ti I 0.3 
H Bi 0.2 
P Tm 0.2 
Mo Cd 0.15 
Ss 7 Ag 0.1 
Cc 7 In 0.1 
Cl 6. Se 0.09 
7 Hi = 0.04 
.O1 
Frere Air CORRECTION FOR ALTITUDE Sr 5. Pe 0:05 
: A Ba 5 Au 0.005 
—0.0003086 cm/sec.?/m for altitude in meters, Zr 
> ; : 5 He 0.003 
0.000003086 ft./sec.?/ft. for altitude in feet. Cr < Te 0.002? 
V 4. Rh 0.001 
Altitude Correction Altitude Correction Zn 4 Re 0.001 
meters cin/sec.? feet ft./sec.? Ni 3 Ir 0.001 
Cu ae Os 0.001? 
Ww 2. Ru 0.001? 
200 200 —0.000617 ia 4; 
300 300 000926 
400 400 -001234 CHEMICAL COMPOSITION OF ROCKS 
600 800 001852 Reprinted from ‘‘Sedimentary Rocks" (1948) with the permission of F. J. 
. 002160 Pettijohn, author, and H Brothers, i ‘ 
fhe bie Deer i) a arper Brothers, publishers 
900 900 .002777 : Average Average Average 





sandstone | limestone sediment 





DATA IN REGARD TO THE EARTH 


Equatorial radius, 6,378,390 meters, 3,963.34 miles. 

Polar radius, 6,356,910 meters, 3,949.99 miles. 

Radius of sphere having same volume, 6,371,220 meters, 3,958.89 miles. 
Quadrant of the equator, 10,019,150 meters, 6,225.60 miles. 

Quadrant of the meridian, 10,002,290 meters, 6,215.12 miles. 

1° latitude at the equator = 69.41 miles 

1° latitude at the pole = 68.70 miles. 

Mean density of the earth, 5.522 g/cm’, 344.7 lb.-/ft.3 

Mass of the earth, 5.983 & 10% kg, 6.595 & 102! tons. 

Mean surface density of the continents, 2.67 g/em’, 166.7 lb. /ft.3 

Mean linear velocity of the earth in its orbit, 29.77 km/sec., 18.50 mi./see. 
Mean linear velocity of rotation of the surface at the equator, 0.465 km/see., 
0.289 mi. /sec. 


~ 
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ELEMENTS PRESENT UN SOLUTION IN SEA WATER| PROPERTIES OF THE EARTH’S ATMOSPHERE 
EXCLUDING DISSOLVED GASES 


Reprinted by permission of the publishers from ‘‘The Oceans" by Sverdrup, 


Johnson, and Fleming. Copyright, 1942, by Prentice-Hall, Inc. 






THE pH OF NATURAL MEDIA AND ITS RELATION 


Element 


C (inorganic) 
Sr 

(SiO) 

B 

Si 

C (organic) 
Al 


F 
N (as nitrate) 
li organic nitrogen) 


Li 
P (as phosphate) 
ey 


N (as nitrite) 
(as ammonia) 
a (as arsenite) 
e 


P (as organic phosphorus) 


Concentration (grams/metric ton) 
or parts per million 





Vv 
SOCSSSSSOSOSCOOK OK OKO 
‘ ooorw P= 


Vv 


.003 
.002 (approximate) 
.00015-—0.0016 
.0003-0 . 002 
.0005 
.0001-0.0005 
. 0005 
.0004 
.0003 
.0003 
.0003 
. 0003 
.00015—-0. 0003 
.0002 
.0001 
. 00004 
.000004—0 . 000008 
<1079 

2.10-1--3.10-10 
Present 
Present 
Present ‘ 
Present in marine organisms 
Present in marine organisms 
Present in marine organisms 
Present in marine organisms 
Present in marine organisms 
Present in marine organisms 


oeooooocosoosesesoosooSooesooeo 


TO THE PRECIPITATION OF HYDROXIDES 


Reprinted from “ Principles of Geochemistry ’ (1952) with the permission 
rian Mason, author, and John Wiley and Sons, publishers. 


of 





— 


RPNWRADNIMOODOK 





Magnesium 






Bivalent iron 
Zinc copper 
Aluminum 







Trivalent iron 


Precipitation of hydroxides 







Bivalent manganese 


Natural media 





Alkali soils 









Seawater 
River water 
Rain water 


~~ ee 










Peat water 
Mine waters ; 
Acid thermal springs 


eNO WREIDN0DO- 


V—_— 






pH 


AT ELEVATIONS UP TO 160 KILOMETERS 


obtained on rocket flights above White Sands, New Mexico. 
Havens, Koll and LaGow, Journal of Geophysical Research, March, 1952 

















Longitudinal or 
condensational 
km/sec. 





distortional 
km/sec. 


0-20 3.2 
20-45 3.5 
1300 6.9 
2400 7.5 


Transverse or 


The average atmosphere up to 160 km based on pressure and density data 





‘ Mean 
Pressure Density RocciPath 
mm Hg gm /meters? d SEN 
6.5 K 10-§ 
1.9 <x 10-5 
8.6 X 107§ 
9.5 4.2 X 1074 
2.4 4.3 1.8 < 10 
7.5 X 1071 1.3 6.1 X 1073 
2.1 X 107) 3.8 X1 2.1 X 107? 
5.4 X 107? 1.2 X1 6:6 XK 105! 
1.0 X 1072 2.5 X 1 3.2 X 107 
1.9 X 1073 4.0X1 2.0 
4.2 X 1074 Sx 10.0 
1.2 X 10-4 2.0 X1 40 
3.5 X 1075 5.0 X 1 1.5 X 10? 
1.5 X 1075 2.0 X 1 4 X10? 
te ops LORS th P63! 1 xX 103 
3 xX 1078 3.0 X 1 2.5 X 108 
2 X 1078 1.5 X1 5 X 103 


































Sidereal | Mean 

Body -shetigns 1 period, |specific 

gravity 
Suet S295 90 cece | eateries et ee eee eee ae 1.42 
Mercury 20mx< 5.61 
Venus 51x 5.16 
Earth BOX 5.52 
Mars ae. 4 3.95 
Jupiter ba 1.34 
Saturn Ri Tia 0.69 
Uranus Bil DS 1.36 
Neptune Bei te< 1.30 
Pluto ab ox ayers 
Moon 191x< 3.36 

: Acceleration due to 
Diameter gravity at surface Albedo 
Body visual 
km miles 

Sun Sette 
Mercury 0.069 
Venus -59 
Barth” fia L275608 a) s7O2Ge. 980) || S22 eae 

Mars 154 
Jupiter -56 
Saturn - 63 
Uranus - 63 
Neptune -73 

Moon 7 .073 





ATMOSPHERIC AND METEOROLOGICAL DATA 
otal mass o: the atmosphere, estimated by Ekholm, 5.2 X 10%! g, 


11.4 


X 10!8 pounds, 5.70 X 10!6 tons. 


Evidence of extent: twilight, 63 km, 39 mi.; meteors, 200 km, 124 mi.: 
aurora 44-360 km, 27-224 mi. 


* Distance to Earth. 
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INTERPLANETARY ORBITS 
Compiled by D. F. Lawden 


Cm., gm., sec., units are to be assumed everywhere 
unless otherwise stated. 


Planets 





Table A 


If M is the mass of an astronomical body and y is the uni 
versal gravitational constant, the attraction on unit mass 
distant r from the centre of the body, is 


Saturn 
yM te Uranus 
Cre tend Neptune 
Pluto 
For the Sun p = 1.33 X 1076, and for the Moon yp = 
4.90 X 1018. The values taken by uw for the planets will be 


found in the table. 
R is the radius of an astronomical body. For the Sun 
R = 6.95 X 101° and for the Moon R = 1.74 X 108. 


V is the velocity a planet would have if it were placed in a 
circular orbit about the Sun, the radius of this orbit being equal 
to the semi-major axis of its actual orbit. 

V.. is the escape velocity from the visible surface of the planet. 

a is the semi-major axis of a planet’s orbit. For the Earth, 
a = ao = 1.4967 X 1013. For the Moon’s orbit about the 
Earth a = 3.82 X 101°. a/a, for the planets is given in the 
table. 

T is the sidereal period of the planet’s motion in days. 

e is the eccentricity of a planet’s orbit. 

i is the inclination of the plane of a planetary orbit to the 
ecliptic. 

Q is the longitude of the ascending node of a planet’s orbit. 

w is the longitude of perihelion. 

T° g is the gravitational acceleration at the Earth’s surface ng 
iS the same quantity for a planet measured at its visible surface. 
g = 981. 


Mercury 
Venus 
Earth 
Mars 
Jupiter 





NWNAQNWAOAN 


ORO RWHP 


Ve 











Sr 
XXXX XXX XX 
DONO CO OO 


.47 X 1019 
.29 X 1020 


.30 X 1019 
-27 X 1028 
.19 xX 1022 
-81 X 1021 
. 89 x 1021 






-5 X 105 0. 
-04 X 108 QO. 
-119 X 106 1. 
203 XK NOS 1) 
-97 X MOG 5. 
-54 X 108 9. 
2.16 X 108 19. 
-28 X 108 30. 


? 39. 


Planets 





0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 











Mercury 
Venus 
Earth 
Mars 
Jupiter 
Saturn 
Uranus 
Neptune 
Pluto 





Table B 


In each cell of this table, the upper figure represents the net 
velocity increment in AKm/sec which must be given to a space 
vehicle by its motor to effect transfer between two planets and 
the lower figure is the time of transit between the planets in 
days. In computing these results, the actual planetary orbits 
were approximated by circles in the plane of the ecliptic or 
radii equal to the semi-major axes of the actual orbits and the 
transfer orbit was assumed to be an ellipse tangential at its 
apsis to the two terminal orbits. 
take place between a launching point on the visible surface of 
the planet of departure and an arrival point on the visible 
surface of the target planet. 
motor was supposed applied at the planet of departure and one 
at the planet of arrival, the motor being inoperative at all other 
times. Atmospheric resistances were neglected. 
















































STANDARD ATMOSPHERE 








U.S. Extension to International Civil Aviation 
Organization Standard Atmosphere, 1958 


The atmosphere was classified in 1958 into three altitude 


regions designated as 


a. Standard 
b. Tentative 32 to 75 ae 
c. Speculative 75 to 300 


‘ 


“ 


0 to 32. standard geopotential kilometers 
‘ 


“ee 


“e 


Properties of the atmosphere were calculated as functions of 











Ie we wo 


geometric altitude as well as geopotential, the potential being 
established for the latitude where the acceleration of gravity 
has a sea-level value of 9.80665 meters per second per second. 
Symbols and abbreviations used in these tables are as follows: 


Pressure 


Mercury| Mercury 

Venus 19.7 
76 

Earth 23.9 22.2 
106 146 

Mars 23.6 17.9 
171 218 

The transfer was assumed to Jupiter | 78 75 

853 932 

Saturn | 55 52 Saturn 

; . 2,12 
One impulsive thrust from the a ake 

Uranus | 42 9 2 <4 Uranus 
5,590 7,770 9,940 

Neptune| 43 | 34 83 58 44 
10,900 11,500 | 13,500 | 16,100 22,300 














Altitude in geopotential measure 
Molecular-scale-temperature gradient 
Mean molecular weight of air 

Meter 


Standard geopotential meter 


Mass density 
Temperature in absolute thermodynamic scales 


Molecular-seale temperature in absolute thermody- 
namic scales 


Altitude in geometric measure 
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STANDARD ATMOSPHERE (Continued) 


ot 
Relationship between Geopotential Sea-level Atmospheric popoation 
and Geometric Altitude for a Dry Atmosphere t 


The concept. originally intreduced by Bjerknes expresses 
vertical displacement-in units of geopotential. Geopotential at 
an altitude Z is the potential energy of a unit mass at that yan es 
altitude relative to the potential energy of that same unit mass | Constituent Gas Mol. Fractton’ ,” | Molecular Weight 
at sea level. Geopotential H of a point at altitude Z may be RS Ne aan (D"= 16,000) 
rigorously defined as the increase in potential energy of a unit 
mass lifted from mean sea level to. Z against the local force 
of gravity. Mathematically this definition becomes, 


we . Boe oat 0 Be -28.016 
weal xygen (Oz 32.0000 
oar i) pied Argon (A) x 39.944 
where é 
AE = increase in potential energy in joules, ets 
m = mass of the body in kilograms, ° Carbon dioxide (CO:) : 44.010 
g(Z) = acceleration of gravity in m sec~? expressed as a func- | Neon (Ne) . #/ 20.183 
tion of Z, Helium (He) : | i 4.003 
H = geopotential of a point at altitude Z, 
G = proportionality factor depending on the units of H. 
Solving this equation for H in terms of Z yields: Krypton (Kr) : 83.7 
e Hydrogen (H,) : 2.0160 
re af, g(Z)dZ. Xenon (Xe) 131 3 
G Jo 
The differential form of this relationship to be used later is Ozone (Os) f 48.0000 
GdH = 9(Z)dZ. Radon (Rn) : 229. 





The basic unit of geopotential in these tables is one standard 
geopotential meter, m’, which is defined as 9.80665 m2 sec~? and 
which is equal to the vertical distance through which a one-|t These values are taken as standard and do not necessarily indicate 
kilogram mass must be lifted against the local force of gravity |the exact condition of the atmosphere, Ozone and Radon particul- 
to increase its potential energy by 9.80665 joules. If the briy are known to vary at sea level and above, but these varia - 
acceleration of gravity were constant at 9.80665 m sec~2 over 
an altitude interval of one geometric meter, one standard 
geopotential meter would be exactly equal to one geometric 
meter; this condition is true within two parts in a million at 
45° 32’ 33” at sea level, where g is equal to’9.80665 m sec~?. 


ions would not appreciably affect the value of Mo. 
f 


Relationship between Temperature and 
Molecular-scale Temperature 


The molecular-scale temperature introduced by Minzner and 
Ripley is the defining atmospheric property of this Extension. 
This property Is a composite of temperature and molecular a 
weight, and is defined by the equation: 


Sea Level Values of ICAO Atmosphere 


Property Metric Units 


Collision frequency 6.9204049 X 10° sec™} 
Wen = a M Conductivity, thermal 2.5339053 1072 joule Ogee SECO) 
M~\ WV Y Conductivity, thermal 6.0532182 1078 k-cal m7! sec“ (°K) 
M 
: Conductivity, thermal 2.5838643, 1073 kgfsec"! (°K) —1* 
Density, mass ae a m8 i » 
Density, mags [ gfsec? m$ 
Gravitational acceleration 9.80665 m Pea h 
Kinematic viscosity 1.4607413 X 10-5 m? sec7! 
where Mean free path 6.6317223 * 10-§ m 
. . Molar volume 23.645444 m3 (kgqmol) 7! 
T = temperature in the absolute thermodynamic scales, | Molar volume 231.88259 m3 [(kgfsec? m7})-mol]* 
Tm = molecular-seale temperature in the absolute thermo-{ Molecular weight 28.966 (dimensioriless) 
dynamic scales , Number density 2.5475521) xX 1025 mp8 
we ati P P Particle speed 458.94204 m bec! 
M = molecular weight (nondimensional), Penns 0.760 m He 
M, = sea-level value of molecular weight. Pressure 1013,2500 mb 
No direct measurements of temperature have been made at| Pressure ed ee 
: . es Pressure 10,332.275 ke fm :, 
altitudes above those which are reached by balloons; instead,} ccaie height 8434.4134 m=" A> 
the temperature is derived from values of the velocity of sound,|Sound speed 840.29205 m see“t 
or by substitution of measured presstires or densities into the Epeeae eb te Here is ret ced 
barometric equation. The molecular-scale temperature can bef Temperature 15.0°C We oe 
derived in this way without specifying the molecular weight,}'Temperature, absolute 288.16°K ay ass aes 
whereas the temperature can be derived only if the molecular) Temperature, molecular scale eee RS 
weight is known. Since the molecular weight is not well knownl Wiscosity, coefficient of 118247093 & 10-¢ kgfsec m-2* 
at altitudes above 90 km, the molecular-scale temperature is . wrens 
more precisely known than temperature. Thus, the intro setae 
duction of molecular-scale temperature increases the validit 
of some of the tabulated properties. while simultaneously ie 
decreasing the complexity of the mathematics relating the basi : 
atmospheric properties... The use of molecular-scale tempera 1 
ture also avoids the necessity for changing the defined atmos b gaits 
phere each time. new values for the inadequately known * kgf = kilogram (force) 


molecular-weight distribution may be adopted. a 


* ¢ 
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STANDARD ATMOSPHERE (Continued) 


Abbreviated Metric Table of the U. S. Extension to the ICAO Standard Atmosphere 


te al nee nna Ee 
H Z- Lu Tm ih M je p 
m/ m Sie ri ee eK PAR mb kg m73 
—5,000 —4,996.070 320.66 | 320.66 | 28.966 | 1.7776 X 108 1.9312 
—0.0065 
0 0 288.16 | 288.16 | 28.966 | 1.013825 X 103 12250 
—0.0065 
11,000 11,019 .067 216.66 | 216.66 | 28.966 | 2.2632 X 10? SA639 le Om 
zero 
20 , 000 20,063 .124 216.66 | 216.66 | 28.966 | 5.4748 X 10! 8.8034 X 107? 
zero 
25 ,000 25 ,098.710 216.66 | 216.66 | 28.966 | 2.4886 X 10} 4.0016 X 10-2 
+0 .0030 
32,000 32,161.906 237.66 | 237.66 | 28.966 | 8.6776 X 10° 12721561052 
+0.0030 
47 ,000 47 ,350.101 282.66 | 282.66 | 28.966 | 1.2044 XxX 10° 1.4845 X 1073 
zero l 
53,000 53,445 .620 282-66 | 282.66 | 28.966) |.5:8320 >< 1054 lS siex<GlOm 
—0.0039 
75,000 75, 895.488 196.86 | 196.86 | 28.966 | 2.452 10°? | 4.3889 X 10-5 
Zero 
90,000 91,292.601 196: 86.1) 196.86 |, 28.966.) 1 Sle SO10n |) S213) x<al0* 
+0.0035 
126 ,000 128 , 548.193 322), 00 Wzlo.6 24.54 Pape x<eliee 1550604 1055 
+0.0100 
175,000 179 , 954.614 812.86 | 669.0 23 .84 61900 oxXel Ons ec apo e ar Ome 
+0.0058 
300,000 314, 862.257 1,537.86 | 973.5 18.34. |. L447, x 10s) | 3.279 2X Oe 























Abbreviated English Table of the U. S. Extension to the ICAO Standard Atmosphere 


rR RR 
| 


H 























DL Ty i 
ft’ ft OR ft’ oR oR M Ib heen dluge ft-2 
—_—_—X—X—X—aso??.. 0... een Oe a= 
—16, 404.199 | —16,391.307 577.188] 577.18828.966| 3.7110 X 103 |3.7457 X 10-3 
‘ ’ —0.003566160 | 
518.688] 518.68828.966 2.1162 X 103 12.3769 xX 1073 
—0 003566160 | eerie 
36, 089.239 36, 151.798 389.988] 389.98828.966) 4.7268 x 102 |7.0611 x 1074 
f zero 
65, 616.798 65,823 .897 389.988] 389.98828.966] 1.1548 X 102 | 1.7251 x 107-4 
zero 
82,020.997 82,344 .849 389.988} 389.988 28.966) 3.1975 X 10! | 7.7644 x 10-5 
+0 .001645920 
104,986.877 | 105,518.055 427.788| 427.78828.966| 1.8124 x 10! | 2.4682 x 10-5 
+0.001645920 
154,199.475 | 155,348.103 508.788 508.788.28.966) 2.5155 X 10° | 2.8803 x 1078 
zero 
173,884.514 | 175,346.523 508.788] 508.788 28.966] 1.2180 X 10° | 1.3947 =6 
—() 002139696 es es pga 
246,062.992 | 249,000.945 354.348) 354.348.28.966| 5.121 XxX 10-2| 8.420 x 10-8 
zero 
295,275.591 | 299,516.408 354.348) 354.34828.966| 3.792 x 10-3 -9 
a aoe ; +0.001920240 a spl are 
1385. 421,746 .041 581.148; 492.4 |24.5413.031 x 10-5 -i 
574,146.982 | 590,40 eat wins ¢ x a ae 
,146. ,402 .278 1,463 .148/1,204.00023.84 | 1.293 X 10-8 ae 
+0 .003182112 é nr ahaa Wee a 
984, 251.969 |1,033,012.654 2,768. 148'1 752.000! 
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STANDARD ATMOSPHERE (Continued) 


TEMPERATURE IN °C 
0 400 600 
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ALTITUDE IN GEOMETRIC KILOMETERS 
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STANDARD ATMOSPHERE (Continued) 
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a &— 


Gteh OF MEAN FREE mati IN 
MEAN FREE PATH VS. ALTITUDE 


STANDARD ATMOSPHERE (Continued) 





400 
MEAN PARTICLE SPEED IN m sec-t 


600 800 1000 1200 


MEAN PARTICLE SPEED 
VS. ALTITUDE 




















Atmospheric Electricity 

Normal potential gradient: 

Over land, 67 to 317 volts/m. 

Over sea, 128 volts/m. 
Potential gradient at Earth’s surface beneath thunder cloud, 1 X 104 
volts/m, Quantity discharged by lightning flash, 10-50 coulombs. 
Energy of flash, 1 &K 1017 ergs. 
Potential difference between discharge points, 1 x 109 volts. 


Angular Radius of Halos and Rainbows 


Coronae due to small water drops................ 1° to 10° 
Small halo, due to 60° angles of ice crystals....... 222 

Large halo, due to 90° angles of ice crystals....... 46° 

HVA OWe DLA sre eee eea ees her = chi ee ee 41° 20’ 
ain Dew, (SCCOM GREY: crib duets ion eet tee B82 C115" 


Solar Constant 


The energy falling og one sq. cm. area at normal incidence, outside 
the earth’s atmosphere, at the mean distance of the earth from the sup 
equals: 2.00 small calories per minute. ‘his value varies +2%. 


COMPONENTS OF ATMOSPHERIC AIR 
(Exclusive of water vapor) 








Constituent Content (per cent) Content (ppm) 
by volume by volume 
Ne 78.084 + 0.004 
Oz 20.946 + 0.002 
CO2 0.033 + 0.001 
A 0.934 + 0.001 
Ne 18.18 + 0.04 
He 24 + 0.004 
Ke 14 + 0.01 
.087 + 0.001 
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9. 93 9.5 97 9.9 
ACCELERATION OF GRAVITY IN m sec® 


ACCELERATION OF GRAVITY 
VS. ALTITUDE 


MOLECULAR CONSTANTS 


The following gives the arithmetical average velocity, 
the mean free path, molecular diameter and collision 
frequency for the temperatures indicated and at 
standard pressure, 760 mm Hg. except as otherwise stated. 
————————————E————_ 


Average velocity Mean free path in cm at 75 cm Hg. 














in cm/sec. 
Gas Boltzmann Meyer 
0° Cc 20°C 
o°c 20° C 20° C 
AL ahs aes cere PAT 102) BOS 108, SN oth gal sete 2 ca rerun meee 
Ammoniad...- 50. 583 604 5.92108} 6.60104} 5.83 10-8 
PARR ODT Wee enue ae 381 395 8.98 9.88 8.73 
Carbon monoxide....| 454 471 8.46 9.23 8.16 
Carbon dioxide..... . 362 376 5.56 6.15 5.44 
Helium iaisch emus (20S; 1252 25.25 27.45 33.10 
Hydrogen 1696 1755 16.00 17.44 15.40 
Krypton 263 272 Re Bence Kern te cima A 
Mercury te s.nccca: 170 LUG oer ecras ee (14.70) (13.0) 
INGOnM eb rie on. tle 538 (sty ema URE OOO Syl IO Che MEL AEN | Cle aw wok 
Nitrogen3..;0.c10 205 454 471 8.50 9.29 8.21 
Oxygen nen sesneten eae 425 440 9.05 9.93 8.78 
Water vapor........ 566 BST. ROME Pec Mecca | ho aces ies ee eee 
XENON. eae ences 210 218 DG sultan: Mevathaesie ereoell iawn cenit 














Molecular diameter, cm 

































Collision 
Gas frequency 
° From van From 
20°C Prone der Waal’s heat 
Oey equation | conductivity 
LMT ar Ie Rion 9150 106 97x 10-8 tere acnatghetielays 
un iers cisions werent nee 8&8 2.86 10-8 











CRYSTAL IONIC RADII OF THE ELEMENTS 


Numerical values of the radii of the ions may vary depending on how they were measured. They may 
have been calculated from wavefunctions and determined from the lattice spacings or crystal structure 
of various salts. Different values are obtained depending on the kind of salt used or the method of calcu- 
lating. Data for many of the rare-earth ions were furnished by F. H. Spedding and K. Gschneidner. 















































Atomic | Radius] Ele- Charee Atomic | Radius 
number] in A | ment number |] in A 
if 26 0.74 Os +4 76 0.88 
il 0.64 +6 0.69 
0. 87 1.80 iP —3 Le Dew 
0. 31 0.81 +3 0.44 
i. 0.62 +5 0.35 
0. 64 0.938 | Pa +3 91 1.13 
Le 32 BA Pe +4 0.98 
7). On%s +5 0.89 
0. 0.53 Pb +2 82 1.20 
0. 1 1.54 +4 0.84 
0. 72 0.78 Pd +2 46 0.80 
i 80 1227 +4 0.65 
0. 110 Pm +3 61 0.979 
0. 67 0.894 | Po +6 84 0.67 
0. 53 2.20 Pr +3 59 1.013 
ils 0.62 +4 0.90 
1. 0.50 ie +2 78 0.80 
0. 49 0.81 +4 0.65 
0. 77 0.68 Pu +3 94 1.08 
0. 19 thea; +4 0.93 
0. 57 1.39 Na +2 88 1.43 
0. t- O16) Rp Sel a7) i hee: 6 
ils 3 0.68 Re +4 75 502 
0. 71 0.85 +7 0.56 
0. 12 0.82 Rh +3 45 0.68 
2. 0.66 | Ru +4 44 | 0.67 
0. 25 0.80 Ss —2 16 1.84 
il 0.66 +2 PW!) 
0.95 0.60 +4 0.37 
bs 0.46 +6 0.30 
0. 42 0.93 Sb —3 51 2.45 
it, 0.70 +3 0.76 
ke 62 +5 0.62 
0. ve Were Se +3 21 0.732 
ih 0.25 Se —2 34 TOL 
OF 0.16 —l SY. 
0. 0.13 +1 0.66 
0. 1.438 +4 0.50 
OR ma 0.97 +6 0.42 
0. 41 1.00 Si —4 14 2201 
0. 0.74 —l1 3.84 
0. 0.69 +1 0.65 
Onas 60 0.995 +4 0.42 
il. 10 Leb Sm +3 62 0.964 
0.¢ 28 0.69 Sn —4 50 2.94 
0. 93 TEL —1 ae AL 
0.¢ 0.95 +2 0.93 
0}; One +4 Onc 
0. 8 1.32 Sr +2 38 deat 
1.0§ 1.76 Ta +5 fhe 0.68 
We On22 Tb +3 65 0.923 
0. 0.09 +4 0.84 
pa a a erent | | | 
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CRYSTAL IONIC RADIT OF THE ELEMENTS (Continued) 








Ele- Cherec Atomic | Radius a Atomic | Radius} Ele- Char Atomic | Radius 

ment number | 1 number] in A | ment Be! number | in A 

Te +7 43 0.9 0.68 Ww +4 74 0.70 

Te —2 D2 ak 1.47 +6 0.62 
—1 2. 0.95 BY, apts 39 0.893 
+1 0. 0.87 Yb +2 70 0.93 
+4 0. 0.97 +3 0.858 
+6 0. 0.80 Zn +1 30 0.88 

Th +4 90 ae 0.88 +2 0.74 

Am +1 22 0. 0.74 Zr +1 40 1.09 
+2 0. 0.63 +4 0.79 
+3 0. 0.59 
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BOND LENGTHS BETWEEN CARBON 


AND OTHER ELEMENTS 


Prepared by Olga Kennard. 


The tables are based on bond distance determinations, by 
experimental methods, mainly X-ray and electron diffraction, 


and include values published up to January 1, 1956. 


In the 


present tables, for the sake of completeness individual values of 
bond distances of lower accuracy are quoted with limits of error 


indicated where possible. 


Values for tungsten and bismuth 


should be treated with particular caution. 

According to the statistical theory of errors if an average 
quantity ~ and a standard deviation o can be evaluated there 
is a 95% probability that the true value lies within the interval 
ji + 2c. Too much reliance should, however, not be placed 
on o values in bond distance determinations since the derivation 
of these certain sources of error may have been neglected. 


Values are given in 


ngstrom units and limits of error 


quoted in units in the last place thus: 2.07 + =2.07 + 0.01. 


Reproduced by permission from International Tables for 
X-ray Crystallography. 


BOND LENGTHS BETWEEN CARBON AND OTHER ELEMENTS 


Reference: HCP and ‘“‘Tables of interatomic distances” Chem. Soc. of London, 1958 










































































Group Bond type Element 
I 4K | 
All types 1.056 — 1.115 | 
II Be g | 
1.93 2.07 + 0.01 | | 
Ill B Al In | | | 
1.56 + 0.01 2.24 + 0.04 |2.16 + 0.04 | | 
IV Cr* Ge Si Sn Pb | 
All types 1.54 — 1.20 
Alkyls (CH3X Ha) 1.98 + 0.03 |1.865 + 0.008/2.143 + 0.008 2.29 + 0.05 
Aryl (CeHsX Ha) 1.84 + 0.01 | | 
Neg. Subst. (CH3XCls) 1.88 + 0.01 |2.18 + 0.02 | | 
Vv N** 12 As Sb | Bi | 
All types 1.47 —1.1 | 
: Paraffinic (CH3)3X 1.87 + 0.02 {1.98 + 0.02 |2.202 + 0.016 2.30* 
VI O** S¥** Cr Se | Te Mo | Ww 
ie 1.43 — 1.15 |/1.81 — 1.55 |1.92 + 0.04 |1.98 — 1.71 |2.05 + 0.14/2.08 + 0.04/2.06 + 0.01* 
VII P Cl Br I | 
ey (monosubstituted) |1.381 + 0.005/1.767 + 0.002)1.937 + 0.003/2.135 + 0.01 
Paratinic (disubstituted) 1.334 + 0.004/1.767 + 0.002)1.937 + 0.003)2.13s + 0.1 
Olefinic (CH2:CHX) 1.32; +0.1 [1.72 +0.01 [1.89 + 0.01 |2.092 + 0.005 
Aromatic (CsHsX) 1,30 + 0.01 |1,70 +°0.01 |1.85 + 0.01 12:05 + 0.01 
Acetylenic (HC:CX) 1.635 + 0.004/1.795 + 0.01 |1.99 + 0.02 | 
VIII Fe Co Ni Pd | 
1.84 + 0.02 |1,.83 + 0.02 |1.82 + 0.03 |2.27 + 0.04 
* Error uncertain. 
** See following individual tables, 
CARBON-CARBON 
Single Bond Double Bond 
Paraffinic 1.541 + 0.003 (1) Simpl 
L P + U. ple 1.337 + 0. 
In diamond (18°C) 1.54452 + 0.00014 (2) Partial triple bond, e.g. CH2:C:CH: 1.309 + ee 
Partial Double Bond Triple Bond 
(1) Shortening of single bond in presence of (1) Simple, e.g. C.H 1.204 + 0.00 
= L » Urs: 2 pod . 2 
carbon carbon double bond, e.g. (CH3)2- (2) Conjugated, e.g. CH;.(C:C)..H : a 
C:CHz2; or of aromatic ring e.g. CeHs.- ws » OB a-(C:C)2. 1.206 + 0.004 
CH; 153 +0.01 
(2) Shortening in presence of a carbon oxy- CARBON-HYDROGEN 
gen double bond e.g. CH;CHO 1.516 + 0.005 (1) Paraffinic (a) in methane 1.091 
(3) Shortening in presence of two carbon- (b) in monosubstituted ; 
oxygen double bonds, e.g. (CO2H)». 149 ese O10 carbon 1.101 + 0.003 
(4) Shortening in presence of one carbon- (c) in disubstituted carbon 1.073 + 0. 
* 1 a : « tos ° * sS Ete 0. 
carbon triple bond; e.g. CH3.C:CH. 1.460 + 0.003 (d) in trisubstituted carbon 1.070 + 0 Cae 
(5) In compounds with tendency to dipole (2) Olefinic, e.g. CH2:CHy FOF 001 
formation, e.g. C:C.C:N 1.44 + 0.01 (3) Aromatic in CyHe 1.084 + 0.006 
(6) In graphite (at 15°C) 1.4210 + 0.0001 (4) Acetylenic, e.g. CH:C.X 1.056 + 0.003 
(7) In aromatic compounds _ 1.8395 + 0.003 (5) Shortening in presence of a carbon triple a 
(8) In presence of two carbon carbon triple bond, e.g. CH;CN 1.115 + 0.004 
bonds, e.g. HC:C.C:CH 1.373 + 0.004 (6) In small rings, e.g. (CH2).S 1.081 + 0.007 
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BOND LENGTHS BETWEEN CARBON AND 
OTHER ELEMENTS (Continued) 


Single Bond 


(1) Paraffinic (a) 4 co-valent nitrogen 
(b) 3 co-valent nitrogen 

(2) In C—-N—e.g. CH;NO; 

(3) Aromatic in CsH;NHCOCH; 

(4) Snortened (partial double bond) in 
heterocyclic systems, e.g. C;sH;N 

(5) Shortened (partial double bond) in 
N—C=0 e.g. HCONH;, 


Triple Bond 
(1) In R.C:N 


Single Bond 
(1) Paraffinic 


(2) Strained e.g. epoxides 
(3) Shortened (partial double bond) as in 
carboxyl acids or through influence of 
aromatic ring, e.g. salicylic acid 


Double Bond 


CARBON-OXYGEN 


CARBON-NITROGEN 


rege pul lt 


— 
oo 
on 
nS) 
H- 
Se SS, 
a 


1.36 +0.01 


(1) In aldehydes, ketones, carboxylic acids, 


esters 


(2) In zwitterion forms, e.g. DL serine - 
(3) Shortened (partial triple bond) as in 


conjugated systems 


(4) Partial triple bond as in acyl] halides oS 2 


isocyanates 


Single Bond 


(1) Paraffinic, e.g. CH;3SH 
(2) Lengthened in presence of fluorine, e.g. 


(CF3)28 


re) ge 
126) oc 


0 
0 
1EZ0 Gees 0: 
0 


CARBON-SULPHUR 


1.81(5)+ 0.01 
1.83 (5) + 0.01 


(3) Shortened (partial double bond) as in 


heterocyclic systems, e.g. C4H,S eon 0.01 
Double Bond 
(1) In ethylene thiourea Ae 0102 
(2) Shortened (partial triple bond) in pres- 
ence of second carbon double bond, e.g 
COS 1.558 + 0.003 
BOND LENGTHS OF ELEMENTS 
Ac 3.756 
Ag (25°C) 2.8894 
Al (25°C) 2.863 
As 2.49 
Ass 2.44 + 0.03 
Au (25°C) 2.8841 
Bo 1.589 
Ba (room temp.) 4.347 
Be (a-form, 20°C) 2.2260 
Bi (25°C) 3.09 
re 2.290 
Ca (a-form, 18°C) 3.947 (f.c.c.) 
(B-form, 500°C 3.877 (b.c.c.) 
Cd (21°C) 2.9788 
le 1.988 
Ce 3.650 
Co (18°C) 2.5061 
Cr (a-form, 20°C) 2.4980 
B-form, >1850°C 2.61 
Cs Oe) 5.309 
Cu (20°C) 2.5560 
Dy 3.503 





BOND LENGTHS OF ELEMENTS 


Fo 

Fe (a-form, 20°C) 
(y-form, 916°C) 
(6-form, 1394°C) 

Ga (20°C) 

Gd (20°C) 

Ge (20°C) 


2 


He 

Hf (a-form, 24°C) 
Hg (—46°C) 

Ho 


Ie 

In (20°C) 

Ir (room temp.) 

K (78° K) 

La (a-form) 
(6-form) 

- (20°C) 


u 
Mg (25°C) 
Mn (y-form, 1095°C) 
(6-form, 1134°C) 
aie (20°C) 


2 
Na (20°C) 
Nb (20°C) 
Nd 


Ni (18°C) 

Np (a-form, 20°C) 
(B-form, 313°C) 
(y-form, 600°C) 


2 
O3 angle 116.8 + 0.5° 


Pa 

Pb (25°C) 

Pd (25°C) 

Po (a-form, 10°C) 
(B-form, 75°C) 

Pr (a-form) 
(8-form) 

Pt (20°C) 

Pu (y-form, 235°C) 
(5-form, 313°C) 
(e-form, 500°C) 

Rb (20°C) 

Re (room temp.) 

Rh (20°C) 

Ru (25°C) 


D2 


Ss 

Sb (25°C) 

Se (room temp.) 
Se (20°C) 

Sez 


Ses 

Si (20°C) 

Sn (a-form, 20°C) 
(p-form, 25°C) 

Sr (a@-form, 25°C) 
(B-form, 248°C) 
(y-form, 614°C) 

Ta (20°C) 

Tb 


Te (room temp.) 

Te (25°C) 

Th (a-form, 25°C) 
(B-form, 1450°C) 

Ti (a-form, 25°C) 
(B-form, 900°C) 

Tl (e@-form, 18°C) 
(B-form, 262°C) 


g-form, 805°C) 
30°C) 

W (25°C) 

Y 


m 
U (a-form) 
v 


Yb 
Zn (25°C) 
Zr 
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(Continued) 


H—H in Hz 

H—D in HD 

D—D in Dz 

ae: in (He2]t 
f 


Sn—Sn diamond 
type lattice 
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468 


.989 

.417 + 0.001 
.4823 (b.c.c.) 
.578 (f£.c.¢c.) 
.539 (b.¢.¢.) 
442 

.5738 

4498 

74611 
.74136 
.74164 


080 
.1273 (h.c.p.) 
005 


. 544 

.739 (h.c.p.) 
.745(£c.e.) 
.0390 

.435 

.1971 

Cole UL.e,e.) 
.6679 (b.c.c.) 
7251 

.0975s + 0.0001 
7157 


.4916 

.60 (orthorhombic) 
.76 (tetragon.) 

.05 (b.c.c.) 

.208 

.278 + 0.003 
6754 


18 


21 + 0.02 
.212 
. 5003 
oe 


.345 (cubic) 


.359 (rh. hedr.) 
.640 (tetrag.) 


.649 (f.c.c.) 
746 


.026 (f.¢.c.) 
.279 (f.¢.0.) 
nae (b.¢.c.) 


. 8099 
.022 (tetrag.) 
FOUZE(tce.Os) 


. 864 
SOODA(TeesC,) 


.56 (b.e.¢.) 


.8956 (h.e.p.) 


.8636 (b.c.c.) 


.4076 (h.e.p.) 
.362 (b.c.c.) 
447 

ok 

.058 (b.c.c.) 
6224 


. 7409 


.551 


.880 
6694 
179 










































































BOND LENGTHS AND ANGLES OF CHEMICAL 
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BOND LENGTHS AND ANGLES OF CHEMICAL 


COMPOUNDS (Continued) 
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STRENGTHS OF CHEMICAL BONDS 


J. A. Kerr and A. F. Trotman-Dickenson 
University of Wales, Aberystwyth 
(Revised to | January 1967) 


The strength of a chemical bond, D(R—X), often known as the bond dissociation energy, is defined as 
the heat of the reaction: RX — R-+ X. It is given by: D(R—X) = AHf°(R) + AHf°(X) — AHf°(RX). 
Some authors list bond strengths for 0°K but here the values for 25°C are given because more thermo- 
dynamic data are available for this temperature. Bond strengths, or bond dissociation energies, are not 
equal to, and may differ considerably from, mean bond energies derived solely from thermochemical data 
on molecules and atoms. 


BOND STRENGTHS IN DIATOMIC MOLECULES 


These have usually been measured spectroscopically and many are known to +0.1 kcal. mole. All 
bond strengths are in keal. mole at 25°C. The element of lower atomic number is listed first. 

Many references are to: Herzberg, Molecular Spectra and Molecular Structure, I. Spectra of Diatomic 
Molecules, 2nd Ed., New York, 1950 (Herzberg); Gaydon, Dissociation Energies and Spectra of Diatomic 
Molecules, 2nd Ed. London, 1953 (Gaydon). The references have been chosen primarily as a key to the 
literature. It should not be assumed that the author referred to was responsible for the determination 
quoted. The reference may be only to a review article. 




















Molecule ae Ref. Molecule da Ref. Molecule ae? Ref. 
Hi 104.18 Gyub ||ielh 84.6 20 |O—Cl 64.5 15 
H—Li 56.91 | 76 ||Be—Be 17 42 ||O—Ca 91.5 15 
H—Be 54 54 ||Be—O 107 15 ;O—Se 162 29 
H—B a 55 ||;Be—F 185 73 |O—Ti 157 18 
H—C 80.9 54 |/Be—Cl 137 66 |]O—V 149 17 
H—N 86 47 |/Be—Au ~67 28 ||O—Cr 102.0 51 
ln) 102.4 49 ||B—B ~66 92 |}O—Mn 97 67 
H—F 153 47 ||B—N 152 44 ||O—Fe 98 21 
H—Na 48 47 ||B—O 173 62 |}O—Ni 87.4 51 
H—Mg 47 47 |B—F 182 90 |}]O—Cu 114 21 
H—Al 68 47 |IB—S 119 47 ||O—Zn 93 21 
H—Si 74.6 10 |B—Cl 128 7 ||O—Ga 75 93 
H—S 82.3 58 ||B—Br 104 7 ||O—Ge 159 12 
in -—=G)l 103.1 47 ||C—C 144 42 |\O—As 114 47 
H—K 44 47 |IC—N 174 16 ||O—Se 101 1e 
H—Ni 61 47 |IC—O 256.7 40 |\O—Br 56.1 43 
H—Cu 67 26 ||C—F 107 47 |};O—Sr 95.0 75 
H—Zn 20.5 47 \3C—Si 104 41 |O—Y 170 29 
H—Ge 76.5 10 }C—P 140 47 ||\O—Zr 151 47 
H—Se 73 52 |iIC—S 175 60 |}O—Nb 93 47 
HBr 87,4 47 |IC—V 133 46 |\O—Mo 117 36 
H—Rb 40 47 ||\C—Se 116 47 |\O—Ag 33 47 
H—Sr 39 47 |\C—Br 95.6 39 ||O—Cd 89 21 
H—Ag 59 47 ||IN—N 226.8 45 |;O—In 26 47 
H—Cd 16.5 47 ||IN—O 149.7 27 ||O—Sn 133 22 
H—In 59 47 |N—F 62.6 6 |]O—Sb 75 47 
H—Te 64 52 ||N—Si 105 47 ||O—Te 91 ll 
lee 71.4 47 |IN—P 139 47 |}O—I 43 43 
H—Cs 42 47 |IN—S 116 47 |}O—Ba 116 75 
H—Ba 42 47 ||N—As 116 47 |}O—La 192 29 
H—Au 75 94 ||N—Br 67 65 ||O—Ce 186 77 
H—Hg 9.5 47 |IN—Sb 73 47 |(O—Pr 172 thes 
H—T1 47 47 ||IN—Xe 5.5 53 ||O—Nd 167 49 
H—Pb 43 ) 47 |O—O 118.86 | 23 |(O—Lu 100 47 
H—Bi 59 47 ||O—F 26 38 ||\O—Ta 195 56 
Li—Li 26.7 92 ||O—Mg 94 5 ||O—W 155, 36 
Li—O 84 15 |O—AI 120 37 ||O—Os 123 61 
li—F 137.5 20 ||;O—Si 192 15 |}O—Pb 99 21 
Li—Cl . 111.9 20 ||O—P 144 15 |};O—Bi 86 70 
Li—Br 100.2 20 ||O—S 124.4 11 |};O—Th 197 80 























STRENGTHS OF CHEMICAL BONDS (Continued) 
BOND STRENGTHS IN DIATOMIC MOLECULES (Continued) 





Molecule att Ref. Molecule tay Ref. Molecule ie Ref. 
O—U 180 36 |S—Cd 80.5 63 ||Ge—Te 96 30 
F¥—F 37.72 | 72 1S—Sn 111.0 29 ||As—As 92 47 
F—Na 114.0 20 |S—Te 81 11 |ISe—Se 73.84 11 
F—Mg 107 81 |\S—Ba 95.6 34 ||Se—Sn 96.0 31 
F—Al 159 82 |S—La 138 87 |\Se—Te 64 11 
F—S$i 130 57 |S—Hg 51 63 ||Se—Pb 62.4 68 
F—Cl 61.4 47 |IS—Pb 82.7 11 |\Se—Bi 56 69 
F—K 118.9 9 |IS—Bi 69 35 ||/Br—Br 46.08 | 47 
F—Ca 125 19 |!Cl—Cl 57.87 47 ||Br—Rb 90.4 20 
F—Cr 106.4 88 |\Cl—K 101.3 20 ||Br—Ag 70 47 
F—Mn 101.2 95 ||Cl—Ca 81 14 ||Br—In 93 7 
F—Cu 72 47 |Cl—Ti 26 47 ||Br—Sn 47 47 
F—Ga 145 7 |\Cl—Mn 70 47 ||Br—I 42.80 | 47 
F—Ge 116 83 ||Cl—Cu 89 47 ||Br—Cs 96.5 20 
E—Br 57 24 |\Cl—Ga 114.5 7 |Br—Hg eo 78 
F—Rb 116.1 20 ||\Cl—Br 53.0 47 ||Br—Tl Me 7 
F—Sr 127 81 |\Cl—Rb 100.7 20 ||/Br—Pb 59 47 
F—Cd 73 89 ||\Cl—Ag 73 54 |/Br—Bi 64.1 47 
F—In 127 7 ||\Cl—Cd 49.9 25 ||Rb—Rb 12:2 92 
F—Sn “fe 47 ||\Cl—In 103 7 |\Rb—I 76.7 20 
F—Sb 93 47 \Cl—1 50.5 47 |Sr—I 47 47 
F—Xe 11 84 ||Cl—Cs 106.2 20a X—\ 37.3 32 
F—Cs 119.6 20 ||Cl—Ba 118 86 || Y—La 47.3 32 
F—Ba 135 81 |Cl—Au 66 47 |/Pd—Au 34.2 4 
F—TIl 110 47 |\Cl—Hg 24 47 ||Ag—Ag 38.5 3 
E—Pb 75 47 |ICI—Tl 90.5 7 ||Ag—Sn 32:5 1 
F—Bi 75 47 ||\Cl—Pb 73 47 ||Ag—I 61 47 
Na—Na 18.4 92 ||\Cl—Bi 68 47 ||Ag—Au 48.5 3 
Na—Cl 97.5 20 ||K—K 12.8 92 ||Cd—Cd 3 47 
Na—K 15.2 47 |K—Br 90.9 20 ||Cd—I 33 47 
Na—Br 86.7 20 ||K—I 76.8 20 ||In—In 23.3 37 
Na—Rb 15 47 |\Ca—I 59 47 |\In—Sb 36.3 37 
Na—1I 72.0 20 ||\Ca—Au 18 il |i 80 7 
Mg—Cl 63 47 |\Se—Se 25.9 32 |Sn—Sn 46.7 1 
Mg—Br 59 47 |Ti—Ti ~58 96 |/Sn—Te 80.2 30 
Al—Al ~40 92 |\Cr—Cr ~44 96 |\Sn—Au 58.4 1 
Al—Cl 118 7 |\\Cr—Au O13 4 ||Sb—Sb (falas 37 
Al—Br 106.6 8 |Mn—Mn ~21 96 |Sb—Te 61 69 
Al—I 88 7 |\|Mn—Br 59 47 |\Sb—Bi 70 47 
Al—Au 65 13 ||Mn—I 29 47 |\Te—Te 54.9 11 
Si—Si 76 41 ||\Co—Co 39 96 ||/Te—Pb 53.6 30 
Si—S 151 59 ||Ni—Ni 54.5 83 ||Te—Bi 49 69 
Si—Cl 77 47 |!\Cu—Cu 47 42 |I—I 36.06 | 47 
Si—Se 135 47 |\Cu—Br 79 47 ||I—Cs 82.4 20 
Si—Br 70 47 |}Cu—Ag 41.6 3 ||I—Hg 9 78 
Si—Te 123 47 ||\Cu—Sn 42.3 1 }I—TI 66 7 
P—P 116.7 47 |\Cu—Au 55.4 3 |/I—Pb 47 47 
P=s 70 85 ||Zn—Zn 6 92 |I—Bi 59 47 
P—Ga 84 91 |Zn—Te 49 47 ||\Cs—Cs 11-3 92 
P—W 73 48 |/Zn—I 33 47 |\La—La 57.6 32 
s—S 101.9 11 |Ga—Ga ~33 92 ||Au—Au 52.5 3 
S—Ca Cewts 34 ||Ga—As 110 64 ||Hg—Hg 4 79 
S—Mn 72 2, |\Ga—Br 100 @ "Hel 1 54 
S—Fe 78 630n||\Gaa—t 81 7 |'T1—TIl 15 42 
S—Zn 51 63 ||Ge—Ge 65 42 ||Pb—Pb 24 42 
S—Ge ip iler/ 11 ||Ge—Se 116 47 ||Bi—Bi 48 92 
S—Se 91 11 ||Ge—Br 61 47 ||At—At 19 42 
S—Sr 75.0 34 
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STRENGTHS OF CHEMICAL BONDS (Continued) 
HEATS OF FORMATION OF GASEOUS ATOMS FROM ELEMENTS 
IN THEIR STANDARD STATES 
J. A. Kerr and A. F. Trotman-Dickenson 


For elements which are diatomic gases in their standard states these are readily obtained from the bond 
strength. For elements which are crystalline in their standard states they are derived from vapor pressure 
data. All values are given in kcal. mole~ at 25°C. 


















































Element Se Ref. Element es Ref. Element va Ref. 
H2(g) 52.10 4 Fe(c) 99.5 4 Sn(c) 72.0 4 
Li(e) 38.4 4 ||Co(c) 101.6 4 ||Sb(c) 63 4 
Be(c) 78.25 4  |INi(e) 102.8 4 |\Fe(c) 48 4 
B(c) 132.6 4 Cu(c) relat 4 In(c) 25.54 4 
C(c) 170.9 1 Zn(c) Sy 4 Cs(c) 18.7 4 
N2(g) 113.0 4 |lGa(c) 69.0 4 |/Ba(c) 42.5 4 
O2(g) 59.56 4 ||Ge(c) 90 4 |\Er(c) 65 3 
Fy(g) 18.86 5 |lAs(c) 69 4 ||/Hf(c) 160 4 
Na(c) 25.8 4 |\Se(c) 49.4 4 |/Ta(c) 186.8 4 
Mg(c) Soul 4 |/Br.(1) 26.74 4 |IW(c) 201.8 4 
Al(c) 78.0 4 |IRb(c) 19.5 4 |!Os(c) 187 2 
Si(c) 108.4 4 Sr(c) - 39.1 4 \lIr(e) 159 4 
P(c) yellow 15.5 4 |lY(c) 98 4 ||Pt(c) 135.2 4 
S(c) 65.65 4 |\Zr(c) 145.4 4 |/Au(e) 88.3 4 
Cl,(g) 28.92 4 Nb(c) 173 - Hg(c) 14.65 4 
K(c) Dilley aI Mo(e) L579 4 Tl(c) 43.0 4 
Ca(c) 42.81 4 |\Ru(c) 153 2 |iPb(c) 46.75 4 
Sc(c) 88 4 Rh(c) 133 4 Bi(c) 49.5 + 
Ti(c) W2ES 4 Pd(c) 91 + U(e) 115 + 
V(c) 123 4 |\Ag(c) 68.4 4 |Th(c) 136.6 4 
Cr(c) 95 4 ||\Cd(c) 26.75 4 |/Pu 82.3 7 
Mn(c) 66.7 4. |\In(e) 58.24 6 
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STRENGTHS OF CHEMICAL BONDS (Continued) 
BOND STRENGTHS IN POLYATOMIC MOLECULES 
J. A. Kerr and A. F. Trotman-Dickenson 


These are of very variable reliability. Few are known to better than +1 kcal. mole~!. An attempt has 
been made to list all important values obtained by methods that are considered to be valid. 
There are some bond strengths which are frequently required in calculations but which are not well 


established. These are given with a query. 



























































Bond uaa Ref. Bond ae Ref. Bond ane Ref. 
H—CH 108 3 ||H—nC;F, 104 33 || PhCH,—COOH 55 28 
H—CH, 104 3 ||H—CCl 95.7 13 ||CH;—F 108 8 
H—CH; 104.0 48 ||H—NH, 103 26 ||CH;—HgMe 51 31 
H—C,H; 104 46 ||H—NHCH; 92 26 ||CH;—I 56.3 15 
H—C.H; 98.0 44 ||H—N(CHs3)>o 86 26 ||CF;—I Bae 36 
H—C;H; 85 10 |H—NHC,H; 80 12 |ON—NO, 9.6 2 
H—nC;H;, 98 9 |}H—N(CH3)CeH; 74 49 ||(O.N—NO, 13 19 
H—iC;H;, 94.5 14. ||H—N; 85 20 ||INF.—NF, 19.9 23 
H—sC,Hy 94.6 14 |H—NO 49 7 |\O—NN 40 5 
H—tC.Hy 90.9 38 ||H—OH 119 43. |}O—NO 73 39 
H—neoC;Hi 99.3 14 | H—OCH; 102 35 || HO—OH 51 43 
H—C,H; 104 9 ||H—OCMe; 106 1 ||MeO—OMe 36 21 
H—CH;C,H; 85 11 ||H—O.CMe 112 22 || EtO—OEt 34 Pail 
H—CN 129 27 ~||H—O.CEt 110 22 ||/ButO—OBut Si 1 
H—CH.2CN 86 30 || H—O.CPr 103 22 ||MeCO.—O.CMe 30 34 
H—CHO 87 45 ||H—O.H 90 16 |};O—ClO 58 17 
H—CH,O0H 92 47 ||H—SH 90? 9 |}Cl—O, 8 4 
H—COCH; 88 25 ||H—SMe 88? 9 |}O=PF; 130 6 
H—CH(CH;)OH 90 47 |HC=CH 230 40 ||O=PCl; 122 6 
H—COC,H; 74 37 ||H;C—CH3 88 42 ||HO—Br 57 18 
H—CF; 106.2 32 ||NC—CN 145 27 ||F—NO 55 24 
H—C2H; 103 33.||\O=—CO 128 39 

References 
1. Batt and Benson, J. Chem. Phys., 36, 895 (1962). 
2. Beattie and Bell, J. Chem. Soc., 1681 (1957). 
3. Bell and Kistiakowsky, J. Am. Chem. Soc., 84, 3417 (1951). 
4. Benson and Buss, J. Chem. Phys., 27, 1382 (1957). 
5. Carlton-Sutton, Amber and Williams, Proc. Phys. Soc., 48, 189 (1936). 
6. Charnley, Skinner, J. Chem. Soc., 450 (1953). 
7. Clement and Ramsay, Can. J. Phys., 39, 205 (1961). 
8. Dibeler and Reese, J. Res. Nat. Stand., 54, 127 (1955). 


© 


. Kerr, Chem. Rev., 66, 465 (1966). 

10. Egger, Golden and Benson, J. Amer. Chem. Soc., 86, 5420 (1964). 
11. Esteban, Kerr and Trotman-Dickenson, J. Chem. Soc., 3873 (1963). 
12. Esteban, Kerr and Trotman-Dickenson, J. Chem. Soc., 3879 (1963). 
13. Benson, J. Chem. Phys., 43, 2044 (1965). 

14. Fettis and Trotman-Dickenson, J. Chem. Soc., 3037 (1961). 

15. Flowers and Benson, J. Chem. Phys., 38, 882 (1963). 

16. Foner and Hudson, J. Chem. Phys., 36, 2681 (1962). 

17. Gaydon. 

18. Gelles, Trans. Faraday Soc., 47, 1158 (1951). 

19. Giauque and Kemp, J. Chem. Phys., 6, 40 (1938). 

20. Gray, Quart. Rev., 17, 441 (1963). 

21. Hanst and Calvert, J. Phys. Chem., 63, 104 (1959). 

22. Jaffé, Prosen and Szwarc, J. Chem. Phys., 27, 416 (1957). 

23. Johnson and Colburn, J. Amer. Chem. Soc., 83, 3043 (1961). 

24. Johnston and Bertin, J. Amer. Chem. Soc., 81, 640 (1959). 

25. Kerr and Calvert, J. Phys. Chem., in press. 


F-163 


STRENGTHS OF CHEMICAL BONDS (Continued) 
BOND STRENGTHS IN POLYATOMIC MOLECULES (Continued) 
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HEATS OF FORMATION OF FREE RADICALS 
J. A. Kerr and A. F. Trotman-Dickenson 


These are given in kcal. mole at 25°C. They are self-consistent with the tables of bond strengths 
to which reference should be made for the source of the data. 








Radical Keal. mole“! Radical Keal. mole 
CH, 90 CH;0 2 
CH; 34.0 CH;CO —4 
C,H; 64 CH;CO, —45 
CoH; EYE C:H;COz —54 
C3H; 38 (CH3)3CO —24 
nC3H;, 21 C.sH;CO 16 
iC3H, 17.6 CsH;CO, —64 
tCiHy 6.7 CF; —1l1l1 
neoC;Hi, 7.5 CCl; 19 
CoH; UP? NH; 40 
CsH;CH2 44.6 NH, 9 
CN 109 OH 9.3 
CH;NH 34 HO, 5 
(CH3)2N 29 Hs Sot 
C.H;NH 48 CH;S 30? 
CHO 7 
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BOND STRENGTH OF SOME ORGANIC MOLECULES 


Bond strengths, expressed as Keal mole, for some organic molecules of the general formula R—X are 
presented below. Due to the arrangement of the table and to the species of radicals and atoms involved, one 
may also find the bond strengths for ammonia, water and the hydrogen halides. 

































































C.H; 98 106 81 69 53 Wil 78 80 85 
i-C3H, 94.5 105 81 68 53 92 77 81 83 
t-CyHy 91 = 79 63 50 91 77 78 80 
CoH; 104 | 117 =e 71 — 103 92 92 93 
CsH;CH2 85 = 68 dl 40 te == 66 72 
CCl; 96 106 73 54 = 





ENERGY, MASS, AND VELOCITY RELATIONS 
FOR THE ELECTRON 






























Electron mass 
Energy Velocity 
mev cm /sec 
zg mo 
very small | 9.1066 < 10728 
.018 9.42 X 10-28 1.035}. 25 =75, >< 1010 
-05 10.00 K 10-28 1.10 |.42 1.26 x 101° 
af 10.90 X 10728 1.20 |.548 165) >< 1018 
.5 18.02 X 10-28 1.98 |.863 2.585 X 101° 
1 26.93 X 10-28 2.96 |.94 ‘2.818 X 101° 
5 98.24 X 10-28 10.8 |.996 2.985 X 101° 
z 133.89 X 10728 14.7 9976 2.990 X 101° 
10 187.38 X 107-28 20.6 9988 2.994 X 1010 
20 40.1 near the velocity of sight 
100 ae near the velocity of light 
17839 XK 10-28 | 1960 .999999 | near the velocity of light 
178160 X 10728 . 9999999} near the velocity of light 


LATTICE ENERGIES OF THE ALKALI HALIDES 
Values are in kilocalories per gram formula weight. 





Elements Fluoride Chloride Bromide Iodide 
Lithium 240.1 199.2 188.5 ive ool 
Sodium 213.4 183.1 174.5 163.9 
Potassium 189.7 165.4 159.3 150.8 
Rubidium 181.6 160.7 153.5 145.3 
Cesium died P52 -2 146.3 139.1 
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1. Number of ephemeris seconds in 1 tropical year (1900)................ s = 
2. Gaussian gravitational constant, defining the a. u................-.-5- k = 
Primary Constants 
35 Neasurerotela ate Meters sean sk voce Pe eee Ot ee tee oie ee A = 
An Veclocityroteight) mm metersipemsecond: ss samen bese eee ee C sh= 
He Lquatorialradiucmor Wart hemenmetens ait ren mim eeie rite or Ae irc t ae a = 
Os Dynamicaltorm=lfactoutorst artnet ee ce 7 pee erie ewes ar bes etait J, = 
7. Geocentric gravitational constant (units: m’s~2)...................... GE = 
8. Ratio of the masses of the Moon and Earth..................00e0006: . = 
9. Sidereal mean motion of Moon in radians per second (1900)............uc% = 
10. General precession in longitude per tropical century (1900)............ D-= 
ey Obliquityvaotthereclipticn(.900) thes. sti eee ne ok eek ciel « = 
12 Constantrotenubation: (O00) mee, weak. cee Sey es ce beep io 
Auziliary Constants and Factors 
k/ 86400), for use when the unit of time is| 1 second.................--....-- k= 
INUIMberOlesecOn ds Ole Alcuin: Immerchk lima tar ae mt eset te ee ee = 
Hactor for constant o1 aberraciony mote U5)ie .iackin. o oben aa ee ee a 
Hactonionmeandistance o1 Moon s(note 20)i:.. same ts <nie 2s) abe cess ise [= 
Factor for parallactic inequality (note 23). 0.0... cane eee eee eee renee FP; = 
Derived Constants 

POM SOLATYPALAll ax ease ean, carat kt mine ne eee rete arcsin (a-/A) = 7. 
(Ae tight=tiimne tor unit distances recuse eee er ee tear tee c’ = TA 
See Constantroraberravioner tr, rie ceeear et amet teaser ee eee ee Fik'ta =k 

Lowi lattening factor forsMarth m. ho. piaurt rere ee oC esd Ry Cera ae 
17. Heliocentric gravitational constant (units: m3s~?)................. Ask’? = GS 
TSeeRatioohmasses of Sun and. Marthe een eens ween eee (GS) /( oe: = /B) 
19. Ratio of masses of Sun and’ Barth -- Moon...............22..55% S/E(Q + z) 
20. Perturbed mean distance of Moon, in meters....... F,(GE(1 + yoy = d¢ 
Zine Constant of sine parall axons VlOOnm semen inno arene nea a-/Q¢ = SiN 7 
Aye, (Conaehenay Oye ries EN Min sono op ace soaodonoe-onsarnenlia: i ia = =L 

AAS ; 1 —pa¢ 
230 Constant of parallacticnmequalitya. 1. ieee nee et ae FP; — =P, 
1+yuaA 
System of Planetary Masses 
Reciprocal mass 

24; Mercury sx.2.cccceaet eet eh ee ee 6 000 000 JUptiens srs. 5. oo. 
MOLUBho et Math vir DR ents cits ones 408 000 ALU PN sea nro pee rors 
Bartha VlOon aren ieee eer 329 390 Wirayitigs ee ok ene 

IMI BTS ccc. c0 ss cc os See a et ee 3 093 500 Neptune - Mokke dott. o> 
RL GO} psmsyichecorte Me atest sie. os 


CONSTANTS FOR SATELLITE GEODESY 


Defining Constants 








F-166 


1 556 925-9747 
-017 202 09895 


ow 


600 x 10° 
792-5 X 108 
378 160 

-001 082 7 

98 Nees x 10° 


wo 
NI 
oe 
ee 

iw) 
> 


264- 806 


Pome 


79405 (8'.794) 
499°012 

12/0-002 003 96 
20.4958 (20’’.496) 
0-003 352 9 
1/298 -25 

132 718 X 10% 
332 958 

328 912 

384 400 X 103 
3422451 


= 6.43987 (6'7.440) 


= 124.986 


Reciprocal mass 


3 501-6 
19 314 


PHYSICAL CONSTANTS 


The following lists of physical constants are recommended by the National Academy of Sciences and 
have been adopted by the National Bureau of Standards. The lists are taken from the National Bureau 


of Standards Technical News Bulletin, October 1963. 





Adjusted Values of Constants 











Unit 
Est.t 
Constant Symbol Value error 
limit | Systéme International Centimeter-gram-second 
(MKSA) (CGS) 
Speed of light in vacuum..........]¢ 2.997925 Be illeen lak ms"! x 1010 cm 87! 
Elementary charge............... € 1.60210 i 1OLeC 10-20 | em? gt * 
4.80298 ag ieee... | See, 10-0 | em? gt 5-1 + 
ANOgadroJGOnstant... senate sages Na 6.02252 28 1023 mol! 1023 mol-! 
Mlectron Test MASS... 5. ass fs «| Me 9.1091 4 10-3! | kg 10-28 |g 
5.48597 9 10-4 u 10-4 u 
PROCON TORU MARE ce ciserin ees tenes. Mp 1.67252 8 107-27 | kg 10-24 |g 
1.00727663 24 10° u 10° u 
Neutron rest mass................] mn 1.67482 8 10-27 | kg 10-44 |g 
1.0086654 13 10° u 10° u 
Paraday constants ..c0..¢-00-00.00/ 2" 9.64870 16 104 C mol"! 103 em? g? mol! * 
2.89261 an bese een tie, Coenen 104 | cm? g4s-1 mol- 
Planok Gonstumtsc. s5.re dace scones 5 h 6.6256 5 LOSES Ty dks: 10-27 | ergs 
h 1.05450 7 HOSES | TS 10°27 lergs 
Fine structure constant........... a 7.29720 10 O23 Wl, Paces crn 1073 
1/a 1.370388 19 Qe, Teese ee cnn 102 
a/Qr 1.161385 16 VO See Nie lr omeenes mach 1073 
a? 5.32492 14 ROSES ll Rosceateaeeee 1075 
Charge to mass ratio for electron...| e/me 1.758796 19 1011 C kg" 107 cm? g-? * 
5.27274 Gr Allee a eee 1017 | em? g-? 5-1 + 
Quantum-charge ratio.............| h/e 4.13556 12 1051S Se Jpse Ox 107 em? 2? rss 
1.37947 ae Se ee Sie ee) © 10-17 | em? g? + 
Compton wavelength of electron...| \c 2.42621 6 10712 | m 107-19 | cm 
A\c/2r 3.86144 9 10-*3__| 7m: 10711 | em 
Compton wavelength of proton... -.| d\c,p 1.32140 4 10715 |m 1073 | em 
AC, p/2m 2.10307 6 LOSES am 10714 | cm 
Rydberg constant................ Re 1.0973731 3 107 m7! 105 em! 
BON TACs Greene ter were res mie ao 5.29167 i 107! |} m 10-9 cm 
Piee trom: VA Gts kta Rte eae oes Te 2.81777 11 10715 |m 10713 | cm 
a2 7.9398 6 10739 | m2 10-26 | cm? 
Thomson cross section............ 8nr2/3 6.6516 5 10-29 | m2 10-25 | cm? 
Gyromagnetic ratio of proton......| y 2.67519 2 108 rad s-! T71 104 rad s-! G-1* 
y/2Qa 4.25770 3 107 Agel =) 108 Rk Grae: 
(uncorrected for diamagnetism, } 2.67512 2 108 rad s-! T-1 104 rad s-! G-1 * 
H:20) yl / 2a 4.25759 3 107 Hz T7! 103 gel Galt 
Bohminagnebons cracks ab eet ee LB 9.2732 6 10-249 J Et 10-21 | erg G-1* 
Nuclear magneton.......65..+.-. BN 5.0505 4 1On2 a RU t 10-24 | erg G71 * 
PROLOME MOMENI. tauctict sit «sna Lp 1.41049 13 10-26 | JT. 10-23 | erg G-1* 
en ftiee 2.79276 a TO CGEN (ieee Meo reeset 109 
(uncorrected for diamagnetism, 
HO) See ee eee ee ee w’p/pN 2.79268 7 LOCR | || Men 109 
Anomalous electron moment cor- 
Rect On eee Me Reo ae Greyipy ak | on, ask yonles 15 TOI a cee 10-3 
Zeeman splitting constant......... uB/he 4.66858 4 101 mm! T=) 1075 em! G-1* 
Gals.c ome banit nee erte eters ceubsntces seta |EEO 8.3143 12 10° J °K7 mol"! 107 erg °K7! mol71 
Normal volume perfect gas........] Vo 2.24136 30 10-2 m3’ mol71 104 cm’ mol7} 
Boltzmann constant.............. k 1.38054 18 Cie elf Sa 10-16 | erg °K7 
First radiation constant (2rhc?)....| ¢1 3.7405 3 10-16 | W m? 1075 erg cm? s71 
Second radiation constant......... C2 1.43879 19 10-2 m °K 10° cm °K 
Wien displacement constant....... b 2.8978 4 10-3 m °K 1071 cm °K 
Stefan-Boltzmann constant........ o 5.6697 29 10-8 W m-?°K-4 1075 erg cm? 8s 1 °K 
Gravitational constant... 2.2.2... G 6.670 15 10-1. | N m2 kg? 10-8 dyn cm? g2 
Pee bron=ViOlt wun ce eRe Tee osc ine eV 1.60210 7 PSO FL sie Vit «10712 | erg (eV)7 
Energy associated with: 
Unified atomic mass unit........ c2/Ne 9.31478 15 108 eVul 108 eVu! 
Proton maser ot he eon Mpc2/e 9.38256 15 108 eV mp} 108 eV mp ! 
INGUtRONSMASS:. cee rae sole sear mnc2/e 9.39550 15 108 eV mn} 108 eV mn 
Hlectronpm Asay e202 scp. esse. | MeC2/.e 5.11006 5 105 eV me} 105 eV me} 
CDs 1 ie oe ea a ERT RAN SE 8 e/h 2.41804 ve 1034 Hz(eV) 7 1014 s-l(eV)! 
Wravieleng tie auto ae eee ee ries NCIYY C 1.23981 4 10-8 eV m 10-4 eV cm 
Wiaveumurm bers cise ee are re ke Cle 8.06573 23 105 m-!(eV)-! 103 em—!(eV) 7! 
SE, SOREL cet. OEE CUM ARG Be e/k 1.16049 16 104 Ie ym 104 °K (eV)! 


2 Sa 6. 8 SE ee CS eee ei eee 














+t Based on 3 standard deviations; applied to last digits in preceding column. 


* Electromagnetic system. 
+ Electrostatic system. 








Abbreviations: C—coulomb; J—joule; Hz—hertz; W—watt; N—newton; T—tesla; G—gauss. 
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INFRARED CORRELATION CHART No. 3 


Prepared from information supplied by Beckman Instruments 


This chart presents some correlations between structure and the 
carbonyl vibrations of some classes of organic compounds. In all 
cases the absorption bands are strong and fall within the range 
of 1900-1500 cm". 
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WAVELENGTH IN MICRONS 
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MICRONS 


Alkanes,, straight 


Alkenes, 


Allenes 


Alkynes 


branched 
cyclo-hexanes 
cyclo-pentanes 
alkyl-pentanes 
cyclo-propanes 
alkyl-propanes 
-CFs 


-CCls 


-CH2Cl 
-CHCI 
-C-Cl 
CBr 


cl 
RCH=CRR 


trans RCH=CHR 
cis RCH=CHR 


RRC=CH2 
RCH2-CH=CH2 
=CF2 
=CFCl 
=CFBr 


=CClz 


=CCIBr. 


R-C=CH 
alkyl-C=CH 
C=C-Cl 
C=C-Br 
C=C-! 


Aromatics 1 


1,2,3,4,5,6 


Polyphenyls mono 


Heterocyclics thiophenes 


Nitriles 
Nitro- 
Amines 


Amides 
Esters 
Acids 
Ketones 


m-dioxane 
epoxy 


-NH2 
N-H 


acetates 


WAVENUMBER (CM-') 


FAR INFRARED VIBRATIONAL FREQUENCY CORRELATION CHART 


Based on evidence compiled by James E. Stewart of Beckman Instruments. 
This chart shows the vibrational frequency correlation in the far infrared region. 
Because research is continuing in the far infrared region, this chart is not 


all-inclusive. 
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FAR INFRARED VIBRATIONAL FREQUENCY CORRELATION CHART (Con't.) 


MICRONS 


Phosphorus-organo (RO)sP 
(RO)2POH 


(RO)2POR 
(RO)sPO 
(RO)2(PS)SM 


(RO)2PSR 
(RO)sPS 
Sulfur-organo R-S-S-R 

CHs-S- 
R-CH2S- 
RRCH-S- 
RRRC-S- 
R-S-(C=0)-S-R 
R-S-(C=O)-S-¢ 
¢-S-(C=0)-S-¢ 
Cl-(C=O)-S-¢ 
Cl-(C=O)-S-R 


Silicon-organo, SiH2 
SiHs 
SiCl 
siO 
siS 
SiP 
SiSi 
alkyl-Si 
phenyl-Si 
Metal-organo, phenyl-Ge 
phenyl-Sn 
phenyl-Pb 
alkyl-Ge 
alkyl-Sn 
alkyl-Pb 
Ferrocene, etc. 


Phthalocyanines 
Acetylacetonates 


Oxalato- 
Inorganics cyanides 
carbonyls 


azides 
PClz 
PBra 

Pla 

metal Clz 
metal Brz 
metal lz 
metal Fe 
-SFs 
SO.4 
ClO« 
POs 
SeO4 
CrO4 
MnO«a 
RuO« 
OsOu 
MoO. 
WOa4 
BOs 
ClOs 
BrOs 
103 
SOs 
TiOs 
NbOs 
FezO4 
Mn204 
S203 
Cr2O7 
SCN 
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CHART OF CHARACTERISTIC FREQUENCIES BETWEEN ~ 700-300 cm 
Freeman F. Bentley, Lee D. Smithson, and Adele L. Rozek 


This chart summarizes the characteristic frequencies known to occur between approximately 700-3007. 
Those who anticipate using this region of the spectrum should consult “Infrared Spectra and Characteristic 
Frequencies between ~700-300 cm~” by Interscience Publishers, a division of John Wiley and Sons, Ine. 
for a complete discussion of the characteristic frequencies summarized in this chart, a large collection of 
infrared spectra (700-300 em™) of most of the common organic and inorganic compounds, and an extensive 
bibliography of references to infrared data below ~700 cm™. 

In this chart the black horizontal bars indicate the range of the spectrum in which the characteristic 
frequencies have been observed to occur in the compounds investigated. The number of compounds investi- 
gated is given immediately to the right of the names or structures of the compounds. Obviously those char- 
acteristic frequency ranges based upon a limited number of compounds should be used with caution. 

The letters above the bars indicate the relative intensities of the absorption bands. These intensities are 
based upon the strongest band in the spectra (700-300 cm~!) of specific classes of compounds investigated, 
and they cannot be compared accurately with the intensities given for other classes. 

When known, the specific vibration giving rise to the characteristic frequency is printed in abbreviated 
form immediately to the right of the bar indicating the frequency range except when lack of space prevents 
this. When there can be no ambiguity, this information may be printed other than to the right. In doubtful 
cases, arrows are used for clarification. 

Naturally, the characteristic frequencies vary in their specificity and analytical value. The user is, there- 
fore, cautioned to use this chart with some reserve. After reviewing this chart, the reader should be aware 
that there are many characteristic frequencies in the 700-300 cm™ region. Used cautiously, this chart can 
be of considerable value in the elucidation of structures of unknown compounds. 

It is important to emphasize that the region of the infrared between ~700-300 cm™ should be used in 
conjunction with the more conventional 5000-700 cm region. Much of the value of the 700-300 cm™ region 
can only be realized after interpreting the spectrum between 5000-700 cm“. 

The following symbols and abbreviations are used: 


“X”’ Sensitive 


Symbol or Abbreviation Definition 
aCCC Tn-plane bending of benzene ring 
Antisym. Antisymmetrical (Asymmetrical) 
~ Approximately 
B In-plane bending of ring substituent bond 
6 In-plane bending 
. Out-of-plane bending 
i.p. In-plane 
m Medium 
v Stretching 
Vs Symmetrical stretching 
Vag Antisymmetrical stretching 
O.p. Out-of-plane 
| Parallel 
ale Perpendicular 
o Phenyl 
CC Out-of-plane bending of aromatic ring 
r Rocking 
8 Strong 
sh Shoulder 
Sym Symmetrical 
v Variable 
Ww Weak 


An aromatic vibrational mode whose frequency 
position is greatly dependent on the nature of 
the substituent. 
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CHARACTERISTIC NMR SPECTRAL POSITIONS 


FOR HYDROGEN IN ORGANIC STRUCTURES 
By permission from Erno Mohacsi, J. of Chemical Education, 41, 38 (1964) 


This table is useful for quick qualitative determination of proton spectrum lines by providing 
a tabulation of line positions obtained using tetramethylsilane as an internal reference. The 
listing has been kept as simple as possible for this purpose. The proton spectrum lines are 
arranged according to the chemical shift relative to tetramethylsilane and are given in 
values of + and go. The purpose of this table is to supplement tables available in standard 
references and to summarize information available in the literature. 
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ELEMENTARY PARTICLES 
TableS: STABLE PARTICLES, January, 1968. 
rrom Data on Particles and Resonant States - REVIEW OF MODERN PHYSICS + January 1968 


A, H. Rosenfeld, N. Barash-Schmidt, A. Barbaro-Galtieri, L. R. Price, Matts Roos, Paul Sdéding, W. J. Willis, C. G. Wohl 
more_than one standard deviation since January, 1967_ 












ontities in italics have changed b: 









General Atomic and Nuclear Constants 
















































































































Decays i 
18yPy¢ Mass Mass Mean Massy Partial Fraction Ss i eSLlIN = 6.02252 x 1023mole-1(based on Ac 12=12) 
(MeV) difference life (sec) (Gev)* — mode S 33s = 2.997925x4010cm sec-1 
(MeV) — c7{em) = azie = 4.80298x10- 10 esu= 1.60210x10-19 coulomb 
1 MeV = 1.60240x10-6 erg 
f = 6,5819 x10-““MeV sec 
-)- tabl 
Mw 0,4(47)- 0 stable 0 stable = 1.05449x10-27 erg sec 
Seirsch 0(<0,2 keV) stable 0 stable fe = 1.9732 x10" 11 MeV cm = 197.32 MeV fermi 
ee 0(<2,1 MeV) k = 8.6171 x10-14 MeV deg-1 (Boltzmann const. ) 
a @ =e2/he = 1/137.0388 
p=} 0.511006 stable 0.000 stable H = 1.001159596 efi J 2s 
e 2 +,000002 (>2«1024y) © +/000000023 me me. 0.542006, ene 4/4836.40 m, 
7 - m, = 938.256 MeV/c“ = 1836.10 m,=6.721 m_y 
y= 105.659 2.1983x10- 0.041 evv 100 105 53 £ ¥ a 
m 2 caaae raneay Ey (<1.6 )1o-5 105 53 = 1,00727663 Bea Weere m4=1amu= rod mc 12 
er = 6.592x104 3e (<4,3 40-7 10453 = 931.478 MeV/c) 
= 1.0011666 eh ey (<6 y40- 105 53 fr, =e2/m,c® = 2.81777 fermi (4 fermi= 107 43cm) 
+.0000005 2m apse xe =t/m,c = r,071 = 3.86144x10-14cm 
139.579 : 2.604x40-8 0.049 yy 100 % 34-30 Jan pon, = f2/m,e* = r,a7? = 0.529467 A(1A=10-8 cm) 
+.044 +,007, S=2.3* ev (| 4.24+0,03)10- 139 70 Pye ese 
cr =784 avy ( 4.2440.25)4074 Bde SONIC Thopanonte Se TEAL eos cise ek eae 
4.6041 (7+-7-)/7=(.44.2)% neev (| 4.03£0.07)10-8 4 5 Itgonr = ef/2m,c = 0.578817 10 Mey gauss 
+,0037 (test of CPT) evy (3.0 £0.5 )10-8 139-70 -18 7 
- th d -16 vy = eh/2m jc=3.1524% 10 Mey gauss 
0 47(07) 134.975 0,.89x40 0.018 yy ( 98.8340.04)% 135 67 | Pnucl P 
7 4,18, S=1.6* yete- (| 4.47£0.04)% 134. 67 
ce = 2.67x10-© vyY (<5 )10-6 135 67 5 Raises a; 
ete-ete~ D( 3.47 yso-5 133 67 Partial Rates (sec™2) a Oreclotrou at ones ee 
Sar = Xe 6 
t 4(07) 493.83 1.235x10-8 0.244 pv C( 63,58+0.29)% 388 236 ©(54.49 +0.27)410 aeaae = e/2m,c = 8.79404x10 
K +£0.44 +.005 S=2.1* mr? ( 20,9440.28)% S=41.1*% 219 205 ( 6.96 +£0.23)10/ ? BAe ey ycrs ae 
ct, = 370 aoont ( 5.5740.04)% 75 126 ( 4.54 £0.03)10? TOKAI CS SulO ecko 
(rt=-7-Y T=(.094.12)% mre? ( 1.70£0.05)% 84 133 ( 1.38 £0.04)10? A 
(test of CPT . prey ( 3.3840.17)% S=1.6% 253 245 ( 2.74 40.44)10/ S=4.67 
S=1.3 env ( 4,83£0.12)% S=41.4* 358 229 ( 3.94 #0,10)10° S=1.4 
mrtety ( 3.8 +0.8 )10-5 214 204 
-3.93 mote ty ( <2 Aor 214 204 *Based mainly on E, R, Cohen 
+0,17 mth (<14.4 )407 109 454 and J. W. M. DuMond, Rev. 
mrtyty (<3 yso-& 409 154 Mod. Phys. 37, 537 (1965). 
ev (| 4,2440.40)10-5 493 247 = 
my {2252 20.7 10-4 229 205 Note that there are some dis- 
ant ny (40 44 )107 75 126 agreements with the results 
mevy ( 6 24 )40-4 354 227 of recent experiments. 
nete~ (<44 yso-& 353 227 
aptpe (<2.4 10-9 443 172 
a i ( )107 354 227 
Fried ee a Se a ee 
K 2(07) Boe BOR ort’ SOT ong CP violation parameters 
+ - - 
Oo 4(07) 0.874x107 10 0.248 ata ( 68.4 4, 9 )% 219 206 © (_ 0.78340.015)1010 A(K, +19 n®) id, 
Kg o.4gxt #044 Sans Won? ( 34.6 \% 228 209 ( 0.36240.012)1010 Tish a w= In_le °° 
-0.48%— 7 =) ae eo taie = 
* 40,02 C7 2,64 fee) A(Ky +1 n) fea 
K 3(07) 5.30x1078 0.248 on? n? ©( 25.5°21.9 )% 93 139 ¢( 4.84 40.41 )10° 
L £13 nino? (12.12 0.4)% 84 133 ( 2.29 40.09 )49° |n,_l= (4.89£0.09)x107> 
cr = 1593 mv ( 27.3 £4.3 )% 253 246 ( 5.415 £0.26 )4o6 7 
rev (35.4 t4.4 )% 358 229 ( 6.62 £0.29 }496 
aan (0.149 + 0.006)% 219 206 ( 0.02840.004) 496 ®, = (65211)° s=41.4* 
dren? still uncertain 228 209 is 
win-y (< 0.3 )% 219 206 ; : 
d) yy still uncertain 498 249 Noo! Still uncertain, see 
ey (< 0.8 )10-> 392 238 data listings 
, ptye (<4.5 y10-6 287 225 
ete- (<4.7 yso-5 497 249 
ot(o7)* 548.8 T=(2,3+0,5)keV Neutral yy ( 42 34 )% 549 27 
1 +0.6 decays { w yy (ts es 19) 5 } 414 25) Decay Parameters t 
71.0% ‘34° ( 28 + 18 yx S¢4) 144 17 
Qharged { ntn-9 (23.4 & 1.1)% 435-47 
decays ) xtn7y (| 5.5 40.5 )% 269 236Magnetic Moment __Measured Derived 
29.0%] n°ete- (< 0.04 (eh/2m_c) a (degree) Y A(degree) 
nincet ( ba P 
p TESS) 938.256 stable 0.880 2.792763 
40,005 -1.2933 (>6x1027y) +,000030 
rat : +,0004 3 = z 
n 2(> ) 939.550 (4.04+40.03)10 0.882 perv 100 % 1 4 -4,913148 vee aon 
+0.005 c7 = 3.03x1013 +.000066 Ce Se ee 
o(3") 1115,50 Zoe dOnt Om 1.245 pa ( 65.3 44 > )% 38 100 -0,73 0,64740.016 ( -647 )° 0.75 (748)° 
A +0,08 4.04 S=1.4" nr? ( 34.7 )% 41 104 +16 0.74 20.18 S=4,2* 
eT = 7.64 pev ( 0.8840.15)10-3 177 163 S=1.2* 0,06 #0,19 Ree BA 470-237 
puv ( 1.3540,60)10-4 72 434 aa Leki oy pg oe ee 
+ 4(3*) 1189.47 0.810x10-10 4.442 pr? ( 52.8 44 5 1% 446 189 2.5 -.955£0,070*S=1.1* 
Ds 40,08 +,013 not ( 47.2 ="? ym 110 185 4,7 +.01720.037 (480+30)° -0.99 (0485)° 
eT = 2,43 py ( 1.9 40.4 )1o-3 254 225 
nity (4, )so-3 110 4185 
eee Aety (| 2,2 40.7 )40-5 Ta "72 
re! etnv)_ oats 24, nn ty (an )1o-# 144 202 
-7.95 P(e sts ay) vss. 02 ~ ‘nety (< 0.3 )to-4 249 «224 
#44 = 
o 4(4*) 1192.54 <t.0x10714 4.422 Ay 100 %, ri) ly @4 
=0.10 PR ice Aete~ bl 5.45 y1o-3 
a (3+) 1197.41 #.06 1,66x107 20 1.434 no 100 % 4148 193 ~.06 40,05  (22+30)° 0.90 
+0,09 #,03 S=4,3* ne-v ( 4,2540,17)10-3 257 230 
eT = 4.95 nny ( 0,62#0, 12)10-3 152 240 s=41.6* 
Aevv ( 0,.66+0.11)10-4 81 79 ) &y ; 
nny (=4 10-3 118 193 For E = Aieye m0 £0:8 
4° y(t) 1314.9 2.9x10710 14.728 An° 100 % 64 135 -.33 40,10 
40,8 4.4 S=4.2™ pro (<0.5 )% 237 299 
c7=8.85 pevv (< 0.6 % 376 «323 
Zte-v (<0.7 )% 125 4119 
cen Dvety (< 0.6 % 447 442 
oa Stusy (<0.7 % 20 64 
u Dopty (< 0.6 % 12 49 
pyry (< 0.6 %y 274 309 
eye RY) 1324.3 1.73x10710 1.746 Ann ULE 66 139 -.4024,051 ( 648 )° 
(4 +0,2 4,05 Ae-v ( 0.90 Srasltoce 205 190 s=1.4* S=1.3* 
cr=5.20 nt (<s Pbss 242 303 (| 
Ary (< 4.2 \% 100 163 The definiti “ae . 
Bhey (<0.3 ym, 128 122 he definition of these quantities is as follows: 
Dav (<0.5 )% fa 70 i * 2 
ne-v (< 4.0 )% 384 327 | a=ZReGF) . = 2im(s 2) Eesil -1P12 
‘ isi+ipi?  s|*+)pi2’ * \si2eip 
* 
= o¢') 167284 A Aro. BoA) 217-293 edhe 
2 32 Bas tan ®=B/y tan A= -B/a 





ga/gy defined by Mc (Bel y) (8y-8,aY5)1 Bi) 


* S = Scale factor = Vy “/(N-1) where N = number of experiments. S should be = 1. If S > 41, we have enlarged the error of the mean, 6x, i,e., 6x—S 5x. 
This new convention is still inadequate, since if S > 41, the real uncertainty is probably even greater than S5x. See text of January 1967 edition: ; 
In decays with more than two bodies, Bae is the maximum momentum that any particle can have. 


t 
b. Theoretical value, see also data card listines. 
d. See note in data card listings. 
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amorph. 


cgse 
egsm 


ch. 

chl. 

cir. 
circum. 
cl 

cm 

cm? 


cm 


Acre 
Angstrom unit 
Ar 


Alternating cur- 
rent 

Acetone 

Acetic acid 

Alcohol 

Alkali 

Altitude 

Amalgam; 
amalgamated 


Amorphous 
Ampere 
Anhydrous 
Antilogarithm 
Apothecaries’ 
Approximately 
Aqua; aqueous; 
water 
Aqua regia 
Asymmetrical 


Atmosphere 
(atmos- 
pheric) 

Atomie number 

Atomic weight 

Auxiliary 

Average 


Avoirdupois 
Barometer 


gauge (hoop 
and sheet) 
Brake horse 
power 
Blue 
Black 
Board measure 
Boiling point 
Brown 
British thermal 
unit 
Bushel 
Birmingham 
wire gauge 
Benzene 
Centigrade 
Carat; centi- 
Cold 


Candle 


Circa, about; 
ae 


Calorie (gram) 

Cubic centi- 
meter 

Cord ; 

Cubic centi- 
meter 

Centigrade 

oye meaning 


Confer, compare 
Cubic foot per 
minute 
Centimeter- 
gram-second 
system of 
units 
Cgs electro- 
static system 
Cgs electromag- 
netic system 
Chain 
Chloroform 
Circular 
Cirumference 
Centiliter 
Centimeter 
Square centi- 
meter 
Cubic centi- 
meter 


ABBREVIATIONS AND SYMBOLS 
Abbreviations 


The following list of abbreviations is intended to cover those in common use 


in chemistry and physics. 


the abbreviations. 


Circular mil 
Coefficient 
Cologarithm 
Colorless 
Commercial 
Concentrated 
Condensing 
Constant 
Cosine 
Are or angle 
whose cosine 
is...5  anti- 
cosine of; in- 
verse cosine of 
Cosecant 
Hyperbolic 
cosine 
Inverse hyper- 
bolic cosine 
Cotangent 
Arc or angle 
whose cotan- 
gentis... 
Hyperbolic co- 
tangent 
Inverse hyper- 
bolic cotan- 
gent 
Coversed sine 
Candle power; 
circular 
pitch; center 
of pressure 
Crystalline; 
crystals 
Cosecant 
Are or 
whose 
cant is. 
Hyperbolic co- 
secant 
Inverse hyper- 
bolic cose- 
cant 
Centigrade 
thermal unit 
Cubic 
Cubic centi- 
meter 
Cubic foot 
Cubic inch 
Cubic meter 
Cubic yard 
Hundredweight 
Cylinder 
Derivative; deci- 
Decomposes; 
day 
Dextrorotary 
Direct current 
Decomposes 
Prefix meaning 
1/10 
Definition (s) 
Thermometric 
degree; abso- 
lute C unless 
contrary is in- 
dicated 
Prefix meaning 
10 


angle 
cose- 


Deliquescent 
Density 


Decigram 
Diameter 
Dilute 
Dissolved 
Deka- 
Dark 
Dekagram 
Dekaliter 
Dekameter 
Square deka- 
meter 
Cubic deka- 
meter 
Dekastere 
Deciliter 
Decimeter 
Square deci- 
meter 
Cubic decimeter 


etc. 


eth. 


eth. acet. 


et. seq. 


fl. oz. 
fluores. 
fps 


fpse 


fpsm 


Diametrat 
pitch; double 
pole 

Dram 

Dram, apothe- 
caries’ 

Dram, avoirdu- 


pois 
Dram, fluid 
Dram, troy 


Decistere 
Pennyweight 
Efflorescent 
Exempli gratia, 
for example 
Effective horse 
power 
Elastic limit 
Cgsm unit of 
quantity of 
electricity 
Electromotive 
force 
Electrostatic or 
egse unit of 
quantity of 
electricity 
Et. cetera, and 
so forth 
Ether 
Ethyl acetate 
Et sequentes, 
and the fol- 
lowing 
Evaporation 
Excess 
Exponential 
function 
Explodes 
Exterior secant 
Fahrenheit 
From 
Fahrenheit 
Fathom 
Feathery 
Friction 
horse power 
Firkin 
Fluid 
Dram, fluid 
Ounce, fluid 
Fluorescent 
Foot-pound- 
second sys- 
tem of units 
Foot-pound- 
second elec- 
trostatic sys- 
tem 
Foot-pound- 
second clec- 
tromagnetic 
system 
Factor of safety 
Foot 
Square foot 
Cubic foot 
Foot-pound 
Furlong 
Gravitation 
constant 
Gram 
Gram calorie 


Gallon 
Gelatinous 
Gill 
Glacial 
Glittering 
Glycerine 
Gram 
Gray; grain 
Green 
Gyration 
Hecto- 
Hot; hour 
Hectare 
Prefix meaning 
100 
Hexagonal 
Hectogram 
Hogshead 
Hectoliter 
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hm 
hm? 


hms 


hor. or 
horiz. 
h.-p. 
i or 
.:p. 
h.p.-hr. 


br. 
hyg. 


log or log. 


loge 


math: 
meth. al. 
m.e.p. 


met. 
mg 


Hectometer 
Square 
hectometer 
Cubic 
hectometer 
Horizontal 


High-Pressure 
Horse power 


Horse power- 
hour 
Hour 
Hygroscopic 
Insoluble 
Ibidem, in the 
same place 
Id est, that is 
Ignites 
Indicated horse 
power 
Indigo: inch 
Square inch 
Cubic inch 
Inclusive 
Inch-pound 
Insoluble 
International 
Isotropic 
Isometric 
Isothermal 


o- 
Kilogram 
Kilogram- 
calorie 
Kilogram-meter 
Prefix meaning 


Kiloliter 

Kilometer 

Square kilo- 
meter 

Cubic kilometer 

Kilovolt- 
ampere 

Kilowatt 

Kilowatt-hour 

Liter 

Long 

Laevorotary 

Latitude 

Pound 

Pound, apothe- 
caries’ 

Pound, avoirdu- 
pois 

Pound, troy 

Leaflets 

Ligroin 

Link 

Linear 

Liquid 

Limit 

Natural hyper- 
bolic or 
Napierian 
logarithm 

Logarithm 

Logarithm to 
the base e; 
natural, hy- 
perbolic or 
Napierian 
logarithm 

Common 
logarithm; 
logarithm toe 
the base 10 

Longitude 

Long 

Low-pressure 

Light 

Lustrous 

Minim or drop 

Meter; milli- 

Square meter 

Cubic meter 

Minute 

Meta- 

Maximum 

Medium 

Methyl 

Methyl alcohol 

Mean effective 
pressure 

Metallic 

Milligram 


m.h.c.p. 


pr. 
pd 


Symbols are presented in a separate list following 


Mean horizon- 
tal candle 
power 

Mile 

Microscopic 

Prefix meaning 
1/1,000,000 
or 10-6 

Prefix meaning 


meaning 
1/1,000 

Prefix meaning 
10% 


Minute 


Minim; mini- 
mum; mineral 
Milhiliter 
Mean lower 
hemispherical 
candle power 
Millimeter 
Square milli- 
meter 
Cubic milli- 
meter 
Magnetomotive 
force 
Molecule 
Molecular 
weight 
Monoclinic 
Melting point 
Mean spherical 
candle power 
Prefix meaning 
10,000 or 104 
Millimicron; 
millimicro- 
Numeric; num- 
ber (in mathe- 
matical ta- 
bles) 
Normal 
Refractive 
index 
Needles 
Ortho- 
Observer 
Octahedral 
Oil of turpen- 
tine 


Ounce, apothe- 
caries’ 

Ounce, 
dupois 

Ounce, fluid 


avoir: 


Ounce, troy 


Para- 

Pale 

Per cent 
Perpendicular 
Power factor 
Peck 

Plates 
Powder 
Prisms 
Precipitated 


Partly soluble 
Point; pint 
Purple 
Pyridine 
Quantity 
Quintal 
Quart 
Quod vide, 
which see 
Réaumur; 
radioactive 
mineral 
Racemic 
Radian, meas- 
ure of angle 
Radius 
Rod 


Regular 
Revolution 
Rhombohedral 
Rhombic or or- 
thorhombic 
Square root of 
mean square 


Revolutions per 
minute 

Stere 

Scruple;soluble; 
second 

Scruple, apothe- 
caries’ 

Saturated 


Scales 

Siemens unit 

Second (mean 
solar unless 
contrary is 
stated) 

Secant 

Arc or angle 
whose secant 
ioe 

Hyperbolic 
secant 

Inverse hyper- 
bolic secant 

Segment 

Short 

Sine 

Are or angle 
whose sine is 


Hyperbolic sine 

Inverse hyper- 
bolic sine 

Slightly 

Small 


Solution; 
soluble 
Solution 
Specific 
Specification 
Specific gravity 
Square 
Square chain 
Square foot 
Square inch 
Square mile 
Square rod 
Square yard 
Standard 
Sublimes 
Symmetrical 
Metric ton 
Troy 
Tablets 


Tangent 

Are or angle 
whose tan- 
gentis.. 

Hyperbolic tan- 
gent 

Inverse hyper- 
bolic tangent 

Temperature 

Tetragonal 


Ton 
Transition 
Triclinic 
Trigonal 
Trimetric 
Tensile strength 
Turpentine 
Degrees Twad- 
dell, hydrom- 
eter scale 
Ultimate 
Unsymmetrical 
United States of 
America; 
universal sys- 
tem of lens 
apertures 
Very 
Vide, see 
Velocity 


Versed sine 
Vertical 
Viscous 
Volume 
Volatilizes 


Micron; micro 
Micromicron; 
micromicro- 


SPELLING AND SYMBOLS FOR UNITS 


From ‘Units of Weight and Measure” 
L. B. Chisholm, National Bureau of Standards 
Miscellaneous Publication 286 (May, 1967) 


The spelling of the names of units as adopted by the National Bureau of Standards is that given in 
the list below. The spelling of the metric units is in accordance with that given in the law of July 28, 1866, 
legalizing the Metric System in the United States. 


Following the name of each unit in the list below is given the symbol that the Bureau has adopted. 
Attention is particularly called to the following principles: 


1. No period is used with symbols for units. Whenever “in’’ for inch might be confused with the 
preposition “‘in’’, “inch” should be spelled out. 


697) 6637) 


2. The exponents and are used to signify “square” and “cubic,” respectively, instead of the 
symbols “‘sq’’ or “‘cu,’’ which are, however, frequently used in technical literature for the U. 8. Customary 
units. 


3. The same symbol is used for both singular and plural. 


Some Units and Their Symbols 


Unit Symbol | — Unit Symbol Unit Symbol 








acre acre fathom fath millimeter mm 
are a foot ft minim minim 
barrel bbl furlong furlong ounce OZ 
board foot fbm gallon gal ounce, avoirdupois oz avdp 
bushel bu grain grain ounce, liquid liq oz 
carat c gram g ounce, troy oz tr 
Celsius, degree AE hectare ha peck peck 
centare ca hectogram hg penny weight dwt 
centigram cg hectoliter hl pint, liquid liq pt 
centiliter el hectometer hm pound lb 
centimeter cm hogshead hhd pound, avoirdupois lb avdp 
chain ch ~ | hundredweight ewt pound, troy lb tr 
cubic centimeter cm? inch in quart, liquid liq qt 
cubic decimeter dm International rod rod 
cubic dekameter dam# Nautical Mile INM second s 

cubic foot ft§ Kelvin, degree ES square centimeter em? 
cubic hectometer hm$ kilogram kg square decimeter dm? 
cubic inch in’ kiloliter kl square dekameter dam? 
cubic kilometer kmé kalometer km square foot ft? 
cubic meter m$ link link square hectometer hm? 
cubic mile mi? liquid liq square inch in? 
cubic millimeter mmé liter liter square kilometer km? 
cubic yard yd meter m square meter m? 
decigram dg microgram ug square mile mi? 
deciliter dl microinch win square millimeter mm? 
decimeter dm microliter ul square yard yd? 
dekagram dag micron um. stere stere 
dekaliter dal mile mi ton, long long ton 
dekameter dam milligram mg ton, metric t 


dram, avoirdupois dr avdp |} milliliter ml ton, short short ton 
yard yd 
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SYMBOLS, UNITS AND NOMENCLATURE IN PHYSICS 


From Document U.I.P. 11 (S.U.N. 65-3) 
International Union of Pure and Applied Physics 
Used by permission of the Secretary 


PHYSICAL QUANTITIES—GENERAL RECOMMENDATIONS. 


1.1 The symbol for a physical quantity (french: ‘grandeur physique’, german: ‘physikalische Grosse’, 


american sometimes: ‘physical magnitude’) is equivalent to the product of the nwmerical value (or the 
measure), a pure number, and a wnit, i.e. 


physical quantity = numerical value X unit. 


For ae a physical quantities the unit often has no name or symbol and is not explicitly indi- 

cated. 

Examples: E = 200 erg n = 1.55 (for quartz) 
F 27N y =3 X 108s 


1.2 Symbols for physical quantities—General rules. 


Te 


Symbols for physical quantities should be single letters of the latin or greek alphabet with or without modify- 

ing signs: subscripts, superscripts, dashes, etc. 

Remark: 

a. An exception to this rule consists of the two letter symbols, which are sometimes used to represent 
dimensionless combinations of physical quantities. If such a symbol, composed of two letters, appears 
as a factor in a product, it is reeommended to separate this symbol from the other symbols by a dot or 
by brackets or by a space. 


b. Abbreviations, i.e. shortened forms of names or expressions, such as p.f. for partition function, should 


not be used in physical equations. These abbreviations in the text should be written in ordinary roman 
type. 


. Symbols for physical quantities should be printed in ztalic (or sloping) type. 


Remark: 
It is recommended to consider as a guiding principle for the printing of indices the criterion: only indices 
which are symbols for physical quantities should be printed in italic (sloping) type. Examples: 








Upright indices: Sloping indices: 
Cz (g = gas) pin Cy 

gn (0 = normal) WW DrOnPn 
ur (r = relative) x in 2,dzbz 
E, (k = kinetic) t, kin giz 

xe (e = electric) Zin pz 








. Symbols for vectors and tensors: To avoid the usage of subscripts it is often convenient to indicate vectors 


and tensors of the second rank by letters of a special type. The following choice is recommended: 

a. Vectors should be printed in bold type, by preference bold italic (sloping) type, e.g. A, a. 

b. Tensors of the second rank should be printed in bold face sans serif type, e.g. S, T. 

Remark: 

When this is not available, vectors may be indicated by an arrow and tensors by a double arrow on top 
of the symbol. 


1.3 Simple mathematical operations. 
1. Addition and subtraction of two physical quantities are indicated by: 


a+b and a—b 
2. Multiplication of two physical quantities may be indicated in one of the following ways: 
ab ab Got a:b aXb 
Remark: The various products of vectors and tensors may be written in the following ways: 
scalar product of vectors A and B: A.B A-B 
vector product of vectors A and B: ANB AXB 
dyadic product of vectors A and B: AB 
scalar product of tensors $ and T (2;,~S:%7'x:) $:T 
tensor product of tensors $ and T (2,Six7") S-T s.T 
product of tensor $ and vector A (2,S;Ax) S:A Si. 


. Division.of one quantity by another quantity may be indicated in one of the following ways: 


2 a/b Qubm 


or in any other way of writing the product of a and b™. 
F-193 


SYMBOLS, UNITS AND NOMENCLATURE IN PHYSICS (Continued) 


These procedures can be extended to cases where one of the quantities or both are themselves products, 
quotients, sums or differences of other quantities. ; ; ; 

If necessary brackets have to be used in accordance with the rules of mathematics. If the solidus is used 
to separate the numerator from the denominator and if there is any doubt where the numerator starts 
or where the denominator ends, brackets should be used. 

















Examples: 
Expressions with a Same expressions with 
-_ horizontal bar: a solidus: 
= a/bed 
: sin kx, 5 RT (2/9) sin kx, (1/2)RT 
or RT /2 
—¢ a/b —c 
— a/(b — c) 
—b 
2S (a — b)/(c — a) 
a ° a/c — b/d 
ns 








Remark: It is recommended that in expressions like: 





sin {2r(x — xo)/X} exp {(r — r0)/o} 
exp {—V(r)/kT} V(e/c*) 





the argument should always be placed between brackets, except when the argument is a simple product 
of two quantities: e.g. sin kx. When the horizontal bar above the square root is used no brackets are 
needed. 


2. UNITS—GENERAL RECOMMENDATIONS. 
2.1 Symbols for units—General rules. 
1. Symbols for units of physical quantities should be printed in roman (upright) type. 


2. Symbols for units should not contain a final full stop and should remain unaltered in the plural, e.g.: 
7 cm and not 7 cms. 


3. Symbols for wnits should be printed in lower case roman (upright) type. However, the symbol for a unit, 
derived from a proper name, should start with a capital roman letter, e.g.: m (metre); A (ampere); 
Wh (weber); Hz (hertz). 


2.2 Prefixes—General rules. 


1. The following prefixes should be used to indicate decimal fractions or multiples of a unit 





deci; déci (10) d 
centi; centi (= 107) c 
milli; malli (= 107%) m kilo; kilo (= 108) 
micro; micro (= 1076) Mm mega; méga (= 108) 
nano; nano (= 107°) n giga; giga (= 109) 
pico; pico (= 107) | p tera; téra (= 10") 
femto; femto (= 10%) | f 
atto; alto (= 1078) a 























2. The use of double prefixes should be avoided when single prefixes are available. 





Not: mus, but: ns (nanosecond ) 
Not: kMW but: GW (gigawatt) 
Not: wk, but: pF — (picofarad) 





3, When a prefix is placed before the symbol of a unit, the combination of prefix and symbol should be con- 
sidered as one new symbol, which can be raised to a positive or negative power without using brackets. 
Examples: 

th 


cm’ ; mA? ‘ us 


Remark: 


cm’ means always (0.01 m)3 but never 0.01 m3 
us! means always (10~%s) but never 10-8 gs 
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SYMBOLS, UNITS AND NOMENCLATURE IN PHYSICS (Continued) 
2.3 Mathematical operations. 
1. Multiplication of two units may be indicated in one of the following ways: 
Nm Nm N-m N.m 


2. Division of one unit by another unit may be indicated in one of the following ways: 


m 
“y m/s ms 


or by any other way of writing the product of m and gs7!, 
Not more than one solidus should be used. Examples: 








Not: cm/s/s, but: cm/s? = cms? 
Not: 1 poise = 1 g/s/em, but: 1 poise = 1 g/s em= 
1 g/s cm 
Not: J/°K/mol, but: J/°K mol = 
J°K mol] 
3. NUMBERS. 
1. Numbers should be printed in wpright type. 


2. The decimal sign between digits in a number should be a comma (,) or (but only in English texts) a point 


(ey 


. The multiplication sign between numbers should be a cross (X) or (but only in non-English texts) a 
centered dot, e.g. 2.3 X 3.4 or 2,3 - 3,4. 


SS) 


4. Division of one number by another number may be indicated in the following ways: 


136 


973.15 136/273.15 


or by writing it as the product of numerator and the inverse first power of the denominator. In such cases 
the number under the inverse power should always be placed between brackets. 


Remark: When the solidus is used and when there is any doubt where the numerator starts or the de- 
nominator ends, brackets should be used, as in the case of quantities (see 1.3.3). 


H 


. To facilitate the reading of long numbers, the digits may be grouped in groups of three, but no comma or 
point should be used except for the decimal sign. 


Example: 2 573. 421 736. 


4. SYMBOLS FOR CHEMICAL ELEMENTS, NUCLIDES AND PARTICLES. 


a 


. Symbols for chemical elements should be written in roman (upright) type. The symbol is not followed by 
full stop. 


Examples: Ca C Hi He 
2. The attached numerals specifying a nuclide are: 
mass number “N2 atoms/molecule 


Remark: The atomic number may be placed as a left subscript, if desired. The right superscript position 
should be used, if required, for indicating a state of ionisation (e.g. Ca?t, PO,'~) or an excited state 
(e. g. 110A gm, e*). 








3. Symbols for particles and quanta. 
It is recommended that the following notation be used: 

proton: Pp pion . 
neutron: n K-meson K 
A-particle <A electron e 

Z-particle 2 muon, Me 

=Z-particle 2 neutrino y 

deuteron d 

triton t photon y 

a-particle a 





A nucleon (proton or neutron) is indicated by N 
It is recommended that the charge of particles may be indicated by adding the superscript +, — or 0. 


Examples: 
a* 7 7, pt p, ete 
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SYMBOLS, UNITS AND NOMENCLATURE IN PHYSICS (Continued) 


If in connection with the symbols p and e no charge is indicated, these symbols should refer to the positive 
proton and the negative electron respectively. : . ' ; 
The tilde ~ above the symbol of a particle is used to indicate the corresponding anti-particle. 


Examples: 


la mny 


n, ¥, ~p, N 
5. QUANTUM STATES. 
5.1 General rules. 


A letter-symbol indicating the quantum state of a system should be printed in capital upright type. _ 
A letter-symbol indicating the quantum state of a single particle should be printed in lower case upright 
type. 


5.2 Atomic spectroscopy. 
The letter-symbols indicating atomic quantum states are: 


L,l=0:8,8 L,l=4:G,g L,l= 8:L,1 
=1:P,p = 5:H,h = 9:M,m 
=2:D,d =6:1,1 = 10:N,n 
== Oe Enel = 7/5 IKI = 112070 


A right hand subscript indicates the total angular momentum quantum number J or j. 
A left hand superscript indicates the spin multiplicity 2S + 1. 


Example: 2P3g—state (J = 34, multiplicity 2) 
p34—electron (j = 34) 


An atomic electron configuration is indicated symbolically by: 
(nl)e (nl). 
Instead of 1 = 0, 1, 2,3 . . . one uses the quantum state symbols, p,d,f, ... 
Example: the atomic configuration: (1s)? (2s)? (2p). 
5.3 Molecular spectroscopy. 
The letter symbols, indicating molecular electronic quantum states are in the case of linear molecules: 
A, X= 0: Zo 
=1: 0, 
2: 


wv 
A, 5 


ll | 


and for non-linear molecules 

Ay ae) Babies Hn e.c8 etes 
Remarks: A left hand superscript indicates the spin multiplicity. For molecules having a symmetry center 
the parity symbol g or u, indicating respectively symmetric or antisymmetric behaviour on inversion, is 


attached as a right hand subscript. A + or — sign attached as a right hand superscript indicates the sym- 
metry as regards reflection in any plane through the symmetry axis of the molecules. 


Examples: Sei > ale sete 
The letter symbols indicating the vibrational angular momentum states in the case of linear molecules are 
l=O: = 


ILS Aut 
2: A 


No ll 


5.4 Nuclear spectroscopy. 
The spin and parity assignment of a nuclear state is 
J™ 
where the parity symbol w is + for even and — for odd parity. 
Examples: Dye any ete: 
A shell model configuration is indicated symbolically by: 
ope AGoleeyy 
where the first bracket refers to the proton shell and the second to the neutron shell. Negative values of 
x or «’ indicate holes in a completed shell. Instead of / = 0, 1, 2, 3, . . . one uses the quantum state 
symbols s, p, d,f, .. . 
Example: the nuclear configuration: (1 d 3¢)3 (1 f 7)? 
5.5 Spectroscopic transitions. 
1. The upper level and the lower level are indicated by ‘ and ” respectively. 
Examples: hy = HE! — BE" o=T'-T" 
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. Aspectroscopic transition should be indicated by writing the upper state first and the lower state second, 


connected by a dash inbetween. 


Examples: 2P1g — S14 for an electronic transition 
oe : : aha 
(J USS.) een Site Re) for a rotational transition 
; } ; ~ 
vi —v" for a vibrational transition. 


. Absorption transition and emission transition may be indicated by arrows — and —> respectively. 


Examples: 2P1¢ — 2816 emission from 2P 14 to 2814 
(J', K’) —(J", K"’) absorption from (J”, K’’) to (J’, K’) 


. The difference A between two quantum numbers should be that of the upper state minus that of the lower 
state. 
Example: AJ = J’ — J" 
. The indications of the branches of the rotation band should be as follows: 
AJ =J'—J" = —2: O — branch 
= —-1: P — branch 
= 0: Q — branch 
= +1: R — branch 
= +2: S — branch 
- NOMENCLATURE. 


. Use of the word specific. 


The word ‘specific’ in English names for physical quantities should be restricted to the meaning ‘divided 
by mass’. Examples: 


specific volume volume/mass 

specific energy energy /mass 

specific heat capacity heat capacity /mass 
. Notation for covariant character of coupling. 

Ss Scalar coupling A Axial vector coupling 

Vv Vector coupling iP Psuedoscalar coupling 

4h Tensor coupling 


. Abbreviated notation for a nuclear reaction. 


The meaning of the symbolic expression indicating a nuclear reaction should be the following: 
initial /incoming particle(s), outgoing particle(s)) final 


nuclide \or quanta or quanta nuclide 
Examples: 4N(a,p)"O 89Co(n,v)®Co 
23Na(y,3n)*Na 31P(y,pn)**Si 


. Character of transitions. 


Multipolarity of transition: 


electric or magnetic monopole EO or MO 

rh p : dipole El or M1 
quadrupole E2 or M2 
octupole E3 or M3 
2”-pole En or Mn 


parity change in transition: 


transition with parity change: —_—yes 
transition without parity change: no 


. Nuclide: A species of atoms, identical as regards atomic number (proton number) and mass number 


(nucleon number) should be indicated by the word nuclide, not by the word isotope. __ : 
Different nuclides having the same atomic number should be indicated as zsotopes or isotopic nuclides. 
Different nuclides having the same mass number should be indicated as isobars or isobaric nuclides. 


. Sign of polarization vector (Basel Convention). 


In nuclear interactions the positive polarization of particles with spin 3 is taken in the direction of the 


vector product 
ki X ko, 


where k; and ky are the circular wave vectors of the incoming and outgoing particles respectively. 


RECOMMENDED SYMBOLS FOR PHYSICAL QUANTITIES. 


Remark: 

(1) Where several symbols are given for one quantity, and no special indication is made, they are on equal 
footing. ; 

(2) In general, no special attention is paid to the name of the quantity. 
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7.1 Space and time. 


space coordinates; coordonnées d’ espace 
position vector; vecteur de position 
length; longueur 
breadth; largeur 
height; hauteur 
radius; rayon 
thickness; épatsseur 
diameter; diamétre: d = 2r 
path; parcours: L = Sf ds 
area; aire; superficie 
volume; volume 
plane angle, angle plan 
solid angle; angle solide 
wave length; longueur d’ onde 
wave number; nombre d’onde « = 1/) 
wave vector; vecteur donde 
circular wave number; nombre d’onde circulaire: k = 21/d 
circular wave vector; vecteur d’onde circulaire 
attenuation coefficient; constante daffaiblissement: F(x) = exp (—ax) cos Bx 
phase coefficient; con stante de phase 
propagation coefficient ; constante de propagation: y = a + 18 
time; temps 
period; période 
frequency; fréquence: vy = 1/T 
pulsatance; pulsation: w = 2nv 
relaxation time; temps de relaxation: F(t) = exp (—t/r) 
damping coefficient: coefficient d’amortissement: F(t) = exp (—ét) sin wt 
logarithmic decrement; décrément logarithmique: A = T6 = T/r 
velocity; vitesse: v = ds/dt 
angular velocity; vitesse angulaire: w = de/dt 
acceleration; accélération: a = du/dt 
angular acceleration; accélération angulaire: a = dw/dt 
acceleration of free fall; accélération de la pesanteur 
standard — —; — — normale 
ie of light 1 in empty space; vitesse de la lwmiere dans le vide 
v/¢c 
relativistic coordinates; coordonnées relativistes: 
Lo = ct, V1 = Ly Lo = Y, L3 = 2, Ls = ict 


7.2 Mechanics. 


mass; masse 

(mass) density; masse volumique: p = m/V 
relative density; densité relative: d = p/p(H2O) 
specific volume; volume massique: v = V/m = 1/p 
reduced mass; masse réduite: wp = mim2/(m: + m2) 
momentum; quantité de mouvement: p = mv 
angular momentum; moment cinetiqué: L = r X p 





second moment of plane area; moment quadratique d’wne aire plane: Iayy = Sxdxdy 
eens polar moment of plane area; moment quadratique polaire d’wne aire plane: 


= f(x + y"*) dady 
eo of inertia; moment d’inertie: I, = f(x? + y?) dm 
force; force 
torque, moment of a couple; torque, moment d’un couple 
weight; poids 
moment of force; moment dune force 
pressure; pression 
normal stress; tension normale 
shear stress; tension de cisaillement 
gravitational constant; constante de gravitation: F(r) = G myms/r? 
linear strain, relative elongation; dilation linéique relative: « = Al/lp 
modulus of elasticity, Young’s modulus; module a’ élasticité: o = E « 
shear strain; shear angle; glissement wnitaire 
shear modulus; module de torsion: r = G tg 
volume strain, bulk strain; dilation volumique relative: 0 = AV/Vo 
bulk modulus; module de compression: p = —K@ 
Poisson ratio, rapport de Poisson 
viscosity ; viscosité 
kinematic viscosity ; viscosilé cinématique: v = n/p 
friction coefficient; coefficient de frottement 
surface tension; tension superficrelle 
energy ; énergie 
potential energy; énergie polentielle 
kinetic energy; énergie cinélique 
work; travail 


*) In molecular spectroscopy: 7. **) Also called angular frequency. 
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SYMBOLS, UNITS AND NOMENCLATURE IN PHYSICS (Continued) 


power; puissance 
efficiency ; rendement 
Hamiltonian function; fonction de Hamilton 
Lagrangian function; fonction de Lagrange 
principal function of Hamilton; fonction principale de Hamilton: W = f Lat 
characteristic function of Hamilton; fonction caractéristique de Hamilton: 
S = 2/Tdt 
generalized coordinate; coordonnée généralisée 
generalized momentum; moment généralisé 
action integral; intégrale d'action: J = §£ pdq 


7.3 Molecular physics. 


number of molecules; nombre de molécules 

number density of molecules; nombre volwmique de molécules n = N/V 

Avogadro constant; constante d’ Avogadro 

molecular mass; masse moléculaire 

molecular velocity vector with components; vecteur vitesse 
moléculaire et ses composantes 

molecular position vector with components; vecteur position moléculaire et ses 
composantes 

molecular momentum vector with components; vecteur quantité de mouvement 
moléculaire et ses composantes 

average velocity; vitesse moyenne 

average speed; vitesse moyenne 

most probable speed; vitesse la plus probable 

mean free path; libre parcours moyen 

molecular attraction energy; énergie d’attraction moléculaire 


interaction energy between molecules 7 and 7; énergie d’interaction entre les molécules 


One te) 


velocity distribution function; fonction de distribution des vitesses:n = Sf dcrdc,dez 


Boltzmann function; fonction de Boltzman 

generalized coordinate; coordonnée généralisée 

generalized momentum; moment généralisé 

volume in y phase space; volume dans l’ espace 
thermodynamic temperature; température thermodynamique 
Boltzmann constant; constante de Boltzmann 

1/kT (in exponential functions; dans les fonctions exponentielles) 
molar gas constant; constante molaire des gaz 

partition function; fonction de partitions 

symmetry number; facteur de symétrie 

diffusion coefficient; coefficient de diffusion 

thermal diffusion coefficient; coefficient de thermodiffusion 
thermal diffusion ratio; rapport de thermodiffusion 

thermal diffusion factor; facteur de thermodiffusion 
characteristic temperature; température caractéristique 

Debye temperature; température de Debye: Op = hop/k 
Einstein temperature; température d’ Einstein: Ox = hvz/k 
rotational temperature; température de rotation: Or = h?/87?Lk 
vibrational temperature; température de vibration: @y = hv/k 


7.4 Thermodynamics.*) 


quantity of heat; quantité de chaleur 

work; travail 

temperature; température 

thermodynamic temperature; température thermodynamique 
entropy; entropie 

internal energy; énergie interne 

Helmholtz function; fonction de Helmholtz, énergie libre: F = U — TS 
enthalpy; enthalpie: H = U + pV 

Gibbs function; fonction de Gibbs, enthalpie libre: G = H — TS 
pressure coefficient; coefficient d’augmentation de pression: B = (1/p)(dp/dT )y 
compressibility; compressibilité: x = —(1/V)(0V /dp)r 

linear expansion coefficient; coefficient de dilatation linéique 
cubic expansion coefficient; coefficient de dilatation volumique 
thermal conductivity; conductivité thermique 

specific heat capacity; chaleur massique: c = C/m 

heat capacity; capacité thermique 

Joule-Thomson coefficient; coefficient de Joule-Thomson 

ratio of specific heat capacities; rapport des chaleurs massiques 
heat flow rate; flux thermique 

heat current density; densité de flux thermique 

thermal diffusivity; diffusivité thermique: a = / pcp 


n 

L, Na 

m 

Cy (Cz, Cy) Cz) 
uy, (uz, Uy Uz) 


r, (2, y, 2) 


Ps (Pz, Py, Pz) 
0, Up,{C), (u) 
é, U,<c), Cu) 
o @ 

] 
€ 


¢ii, Vij 
f(c) 
H 


N 


Ye ODBRFryovs 


nad =o 
Goes 
“ 


tt) 


~ 


ESP rq oats) Ses TSSUiSp ys elie s esi Coy S| 


iy 
= 


S 
2 


S$ 
~ 


vy 


22 GR EQ 
~~? 
= 


+) The index m is added in the case of molar quantities, if needed, to distinguish them from quantities 
referring to the whole system. For specific quantities (see 6.1) lower case letters are used. 


**) Preferred symbol: 7. 
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7.5 Electricity and magnetism. ft) 


quantity of electricity; quantité d’ électricité 

charge density; charge volumique 

surface charge density; charge surfacique 

electric potential; potential électrique 

potential difference, tension; différence de potentiel, tension 

electromotive force; force électromotrice 

electric field strength; champ électrique 

electric flux; flux électrique 

electric displacement; déplacement électrique 

capacitance; capacité 

permittivity; permittivité: D = cE 

permittivity of vacuum; permittivilé du vide 

relative permittivity; permittivité relative e = €/e 

dielectric polarization: polarisation diélectrique: D = eE + P 

electric susceptibility; swsceptibilité électrique Xe 

polarizability; polarisabilité a, Y 

electric dipole moment; moment dipolatre électrique Pp 

electric current; courant électrique i 

electric current density; densilé de courant électrique J 

magnetic field strength; champ magnétique H 

magnetic potential difference; différence de potential magnétique U 

magnetomotive force; force magnétomotrice: Fm = £ H,ds Ee 

magnetic induction, magnetic flux density; induction magnétique, densité de flux 

magnétique B 

magnetic flux; flu magnétique ® 
yu 
Ho 


wr S TQS emBaTIeS 
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permeability; perméabilité: B= pH 
permeability of vacuum; perméabilité du vide 
relative permeability; perméabilité relative: ur = p/p ber 
magnetization; aimantation: B = w(H + M) 

magnetic susceptibility; susceptibilité magnétique 

electromagnetic moment; moment électromagnétique: E, = —m. B 
magnetic polarization; polarisation magnétique: B = wH + J 
resistance; résistance 

reactance; réactance 

quality factor: facteur de qualité: Q = |X|/R 

impedance; impédance: Z = R +1 X 

admittance; admittance: Y = 1/Z = G+iB 

conductance; conductance 

susceptance; swsceptance 

resistivity; részstivité 

conductivity; conductivité y = 1/p 

self inductance; inductance propre 

mutual inductance; inductance mutuelle 

coupling coefficient; coefficient de couplage: k = Ly2/(LiL».)*2 

phase number; nombre de phases 

loss angle; angle de pertes 

number of turns; nombre de tours 

power: puissance 

electromagnetic energy density; énergie électromagnetique volumique 
Poynting vector; vecteur de Poynting 

magnetic vector potential; potentiel vecteur magnétique 


7.6 Radiation, light.+) 


radiant energy; énergie rayonnante 

radiant flux, radiant power; flux énergélique, puissance rayonnante 
radiant intensity; intensité énergétique 

irradiance; irradiance, éclairement énergétique 

radiance; luminance énergétique, radiance 

radiant emittance; émittance énergétique 

quantity of light; quantité de lwmiere 

luminous flux; flux lwmineux 

luminous intensity; intensité lumineuse: d&/dw 

illuminance, illumination; éclavrement lwmineux: d&/dS 
luminance; lwminance: dI/dS cos 3 

luminous emittance; émittance lumineuse: d&/dS 

absorption factor; facteur d’absorption: ®,/Po 

reflection factor; facteur de réflexion ®,/®o 

transmission factor; factewr de transmission Ptr/®o 

(linear) absorption coefficient; coefficient d’ absorption (linéique) 
(linear) extinction coefficient; coefficient d’atténuation (linéique) 
speed of light in empty space; vitesse de la lumiére dans le vide 
refractive index; indice de réfraction: n = c/¢n 
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Tt) Written in rationalized, 4-dimensional form. See Appendix, section 2. 
_ t) The symbols between brackets are reserve symbols and are to be used whenever it is necessary to dis- 
tinguish between radiation and light quantities. 
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7.7 Acoustics. 


velocity of sound; vitesse du son 

velocity of longitudinal waves; vitesse longitudinale 

velocity of transversal waves; vitesse transversale 

group velocity; vitesse de groupe 

sound energy flux; flux énergétique du son 

reflexion factor; facteur de réflexion: P;/Po 

acoustic absorption factor; factewr d’ absorption acoustique 1 — p 
transmission factor; facteur de transmission: Pir/P. 

dissipation factor; facteur de dissipation: a, — t 

loudness level; niveau d’zsosonie 


7.8 Quantum mechanics. 


complexe conjugate of V; complexe conjugué dev 
probability density; densité de probabilité: P = w*v 
probability current density : densité de courant de probabilité: 
S = (h/2im)(W*Av — VAV*) 
charge density of electrons; charge volumique d@’électrons: p = —eP 


electric current density of electrons; densité de courant électrique a’ électrons: 


j = —eS 
expectation value of A; valewr moyenne de A 


commutator of A and B, commutateur de A et B: [A,B] = AB — BA 
anticommutator of A and B; anticommutateur de A et B: [A,B], = AB + BA 


matrix element; élément de matrice: Ai; = Syit(Ay;) dr 


Hermitian conjugate of operator A; conjugué Hermitien de lV’ opérateur A 
momentum operator in coordinate representation; opérateur de quantité de mowvement 


annihilation operators; opérateurs d’ annihilation 
creation operators; opérateurs de création 


7.9 Atomic and nuclear physics. 


mass number, nucleon number; nombre de masse, nombre de nucléons 
atomic number, proton number; nombre atomique, nombre de protons 


neutron number; nombre de neutrons: N = A — Z 

elementary charge (of position); charge élémentaire (du position) 
electron mass; masse de l’électron 

proton mass; masse du proton 

neutron mass; masse du neutron 

meson mass; masse du méson 

nuclear mass; masse nucléaire (of nucleus: 4X) 

atomic; mass; masse atomique (of nuclide: 4X) 


(unified) atomic mass constant; constante (unifiée) de masse atomique: 


Tey — Moa 7.) 12, 
relative atomic mass; masse atomique relative: ma/mu 
Planck constant; constante de Planck (h = h/27) 
principal quantum number; nombre quantique principal 


orbital angular momentum quantum number; nombre quantique de moment angulaire 


orbital 
spin quantum number; nombre quantique de spin 


angular momentum quantum number; nombre quantique de moment angulaire 


(including electron spin) 


magnetic quantum number; — — magnétique 

nuclear spin quantum number; — — de spin nucléaire 
hyperfine quantum number; — — hyperfin 

rotational quantum number; — — de rotation 
vibrational quantum number; — — de vibration 


quadrupole moment; moment quadripolaire 

Rydberg constant; constante de Rydberg**) 

Bohr radius; rayon de Bohr**) 

fine structure constant; constante de structure fine**) 

mass excess; excés de masse: mM, — Amu 

packing fraction; packing fraction: A/Amu 

nuclear radius; rayon nucléaire: R = r,A% 

magnetic moment of particle: moment magnétique dune particule 
magnetic moment of proton; moment magnétique du proton 
magnetic moment of neutron; moment magnétique du neutron 
magnetic moment of electron; moment magnétique électronique 
Bohr magneton; magnéton de Bohr**) 

nuclear magneton; magnéton. nucléaire 

g-factor; facteur g: e.g. g = u/Tpun 

gyromagnetic ratio; rapport gyromagnétique**) 

Larmor (angular) frequency; fréquence (angulaire) de Larmor 
level width; largeur d’un niveau 


22) 


*) I is used in atomic physics. J in nuclear physics. 
**) See for definition: Appendix, section 2. 
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mean life; vie moyenne 

reaction energy; énergie de réaction 

cross section; section efficace 

macroscopic cross section; section efficace macroscopique: 2 = no 
impact parameter; parameétre de collision 

scattering angle; angle de diffusion 

internal conversion coefficient; coefficient de conversion interne 
disintegration energy; énergie de désintégration 

half life; demz-vie 

reduced half life; demz-vie réduite 

decay constant, disintegration constant; constante de désintégration 
activity; activilé 

Compton wavelength; longueur d’onde de Compton: \c = h/me 
electron radius; rayon de I électron**) 

linear attenuation coefficient; coeff. d’atténuation linéique 
atomic attenuation coefficient; coeff. d’atlénuation atomique 
mass attenuation coefficient; coeff. d’ alténwation massique 
linear stopping power; pouvoir d’ arrét linéaire 

atomic stopping power; powvoir d’ arrét atomique 

linear range; distance de pénétration linéaire 

recombination coefficient; coefficient de recombinaison 


7.10 Solid state physics. 
fundamental translations for lattice; translations fondamentales d'un réseau 


Miller indices; indices de Miller 
plane in lattice; plan dun réseau*) 
direction in lattice; direction dans un réseau*) 


fundamental translations in reciprocal lattice; translations fondamentales de reseau 
réciproque 

vector in crystal lattice; vectewr dans wn réseau 

distance between successive lattice planes; distance de plans successifs d’un réseau 

Bragg angle; angle de Bragg 

order of reflexion; ordre du réflexion 

short range order parameter; parameétre d’ ordre (proche voisin) 

long range order parameter; parametre d’ordre (longue distance) 

Burgers vector; vecteur de Burgers 

circular wave vector; propagation vector (of phonons); vectewr d’ onde circulatre, vecteur 
de propagation (de phonons) 

circular wave vector, propagation vector (of particles); vectewr d’onde circulaire, vecteur 
de propagation (de particules ) 

effective mass of electron; masse effective dune électron 

Fermi energy; énergie de Fermi 

Fermi circular wave vector; veclewr d’onde circulaire de Fermi 

work function; fonction de travail 

differential thermoelectric power; force thermoélectrique différentielle 

Peltier coefficient; coefficient de Peltier 

Thomson coefficient; coefficient de Thomson 

piezoelectric coefficient; coefficient piézoélectrique: (polarization/stress ) 

characteristic (Weiss) temperature; température caractéristique (de Weiss) 

Curie temperature; température de Curie 

Neel temperature; température de Néel 

Hall coefficient; coefficient de Hall 


7.11 Molecular spectroscopy. 


qu.n. of component of electronic orbital angular momentum vector along symmetry 
axis; n.qu. de la composante du moment angulaire orbital électronique suivant Uaxe 
de symétrie 

qu.n. of component of electronic spin along symmetry axis; n.qu. de la composante du 
spin électronique suivant Vaxe de symélrie 

qu.n. of total electronic angular momentum vector along symmetry axis; n.qu. du 
moment angulaire total électronique suivant Vaxe de symétrie 

qu.n. of electronic spin; n.qu. du spin électronique 

qu.n. of nuclear spin; n.qu. du spin nucléaire 

qu.n. of vibrational mode; n.qu. d’wne mode de vibration 

degeneracy of vibrational mode ; degré de dégénérescance dune mode de vibration 

qu.n, of vibrational angular momentum; n.qu. de moment angulairevibrationnel (L.M.) 

qu.n. of total angular momentum; n.qu. de moment angulair total (excluding nuclear 
spin) 

qu.n. of component of J in direction of external field; n.qu. de la composante de J 
dans la direction du champ extérieur 
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*) Instead of the ordinary brackets ( ) and square brackets [ ], curly brackets { } and diamond 


brackets ( ) are also used respectively. 
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qu.n. of component of S in direction of external field; n.qu. de la composante de S$ 


dans la direction du champ extérieur Ms 
qu.n. of total angular momentum; n.qu. du moment angulaire total (including nuclear 

spin) F= J+] fF 
qu.n. of component of F in direction of external field; n.qu. de la composante de F dans 

la direction du champ extérieur Mr 
qu.n. of component of J in direction of external field; n.qu. de la composante de I dans 

la direction du champ extérieur M, 


qu.n. of component of angular momentum along axis; n.qu. de la composante du moment 
angulaire suivant Vaxe (L.M. and 8.T.M.; excluding electron- and nuclear spin; for 


L.M.: (K = |A + ll) K 
qu.n. of total angular momentum; n.qu. du moment angulaire total (LL.M. and S.T.M.; 
excluding electron and nuclear spin: J = N + S*) N 


qu.n. of component of angular momentum along symmetry axis; n.qu. de la composante 
du moment angulaire suivant Vaxe de symétrie (L.M. and 8.T.M., excluding nuclear 


spin; for L.M.: P = |K + 3|**) ie 
electronic term; terme électronique: Te = Ee/hct) Ih 
vibrational term; terme de vibration: G = Eyivr/he G 
coefficients in expression for vibrational term (for D.M.); coefficients de l’ expression 

d'un terme de vibration: Cy, GRO 


G = ov + $) — woe(v + 4)? 


coefficients in expression for vibrational term (for P.M.) coefficients de expression 


d’un terme de vibration: Cay Dyk 
G = Yo,(v; + 4d;) + 4DDa (0; + 3d;)(ve + 4dx) 
rotational term; terme de rotation: F = Eyot/he F 
principal moments of inertia; moments principaux d’inertie: 
1 Shy Svlogay, Ia, In, Ic 
rotational constants; constants de rotation: A = h/8r°cI 4, etc.tT) ‘Al BAC 


total term; terme total: T=T.+G+F 


Remark: L.M. = linear molecules. S.7'.M. = symmetric top molecules. 

D.M. = diatomic molecules. P.M. = polyatomic molecules. : 

See for further details: Report on Notation for the Spectra of Polyatomic Molecules (Joint Commission for 
Spectroscopy of I.U.P.A.P. and I.A.U. 1954) J. Chem. Phys. 23 (1955) 1997. 


7.12 Chemical physics. 


amount of substance; quantité de substance vn %) 
molar mass of substance B; masse molaire de la substance B Ms, 
molarity of subst. B; molarité de la subst. B cB 
mole fraction of subst. B; fraction molaire de la subst. B ZB 
mass fraction of subst. B; fraction massique de la subst. B WB 
volume fraction of subst. B; fraction volumique de la subst. B ¢B 
mole ratio of solution; rapport molaire d’une solution r 
molality of solution; molalité d’une solution m 
chemical potential of subst. B; potentiel chimique de la subst. B wB 
absolute activity of subst. B (dimensionless); activité absolue de la subst. B (sans 
dimension) \x = exp (up/kT) \B 
relative activity; activité relative ap 
activity coefficients; coefficients d’ activité vB, fB 
osmotic pressure; pression osmotique Il 
osmotic coefficient; coefficient osmotique 9, 
stoichiometric number of molec. B; coeff. stechiométrique des moléc. B vB 
affinity; affinité A 
extent of reaction; état d’avancement d’une réaction 
equilibrium constant; constante d’équilibre iS 
charge number of ion; électrovalence d’wn ion z 
Faraday constant; constante de Faraday Jie 
ionic strength; force vonique I 
activity of substance B; activité de la substance B: z3 = (2rmkT /h?)3?AB 2B 


8. RECOMMENDED MATHEMATICAL SYMBOLS. 


8.1 General symbols. 


equal to; égal a 

not equal to; différent de 

identically equal to; égal identiquement a 
corresponds to; correspond a 


7 
¥ 


IV |} ui 


*) case of loosely coupled electron spin. **) case of tightly coupled electron spin 

t+) All energies are taken here with respect to the ground state as reference level. 

+t) For diatomic molecules use J and A = h/8n°cl. 4 : ; ; 
*) n is used in chemistry, but » may be used as an alternative to n, when n is used for number density o 


particles. 
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approximately equal to; égal environ a 
asymptotically equal to; asymptotiquement égal a 
proportional to; proportionnel a 
approaches; tend vers 

larger than; supérieur @ 

smaller than; inférieur 4 

much larger than; trés supérieur 4 

much smaller than; tres inférieur 4 

larger than or equal to; supérieur ou égal 4 
smaller than or equal to; inférteur ou égal 4 
plus; plus 

minus; moins 

plus or minus; plus ow moins 

a multiplied by b; a multiplié par b 


a divided by b; a divisé par b 


a raised to the power n; a puissance n 
magnitude of a; valeur absolue de a 
square root of a; racine carrée de a 
mean value of a; valeur moyenne de a 
factorial p; factorielle p 


binomial coefficient; coefficient binomial: n!/p\(n — p)! 


infinity ; enfini 
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8.2 Letter symbols and letter expressions for mathematical operations should be written in roman (or 


upright) type 


exponential of x; exponentielle de x 

base of natural logarithms; base des logarithmes népériens 
logarithm to the base a of x; logarithme de base a de x 

natural logarithm of x; logarithme népérien de x 

common logarithm of x; logarithme décimal de x 

binary logarithm of x; logarithme binaire de x 

summation; somme 

product; product 

finite increase of x; accroissement fini de x 

variation of x; varzation de x 

total differential of x; différentielle totale de x 

function of x; fonction de x 

limit of f(x); limite de f(x) 

Dirac delta function; fonction delta de Dirac 6(r) = 6(x)6(y )é(z) 
Kronecker delta symbol; symbole delta de Kronecker 

Unit step function; fonction unité(e(x) = 1 for > 0, ex) = 0 for « < 0) 


8.3 Trigonometric functions. 


sine of x, sinus x 

cosine of, cosinus x 
tangent of x, tangente x 
cotangent of x, cotangente x 
secant of x, sécante x 
cosecant of x, cosécante x 


Remarks: 


exp 7, e” 

e 

loga £ 

In z 

lg z, log x =) 
lb x logex 

z 

i 

Ag **) 
6x 

dz 

f(z), (2) 

hm f(z 

(x), 6(r) 


i; 
(x) t) 


sin x 

cos x 

tan x, tg © 
cot zx, ctg x 
sec x 

cosec x 


a. It is recommended to use for the inverse circular functions the symbolic expressions for the corresponding 


circular function preceded by the letters: arc. 
Examples: arcsin x, arccos x 


arctan x or arctg x, etc. Sometimes the notation sin z, tan~' z, ete. is used. 


b. It is recommended to use for the hyperbolic functions the symbolic expressions for the corresponding 


circular function, followed by the letter: h. 
Examples: sinh x, cosh x, tanh « or tgh a, ete. 


c. It is recommended to use for the inverse hyperbolic functions the symbolic expression for the corresponding 


hyperbolic function preceded by the letters: ar. 
Example: arsinh x, arcosh 2, ete. 
8.4 Complex quantities. 


imaginary unit; wnité imaginaire (2? = —1) 

real part of z; partie réelle de z 

imaginary part of z; partie imaginaire de z 

modulus of z; module de z 

argument of z; argument de z:z = |z| exp ig 

complex conjugate of z, conjugate of z; complexe conjugué de 2, conjugué de z 
Remark: Sometimes the notation Z is used for the complex conjugate of z. 


*) In case of ambiguity logio x. **) Greek capital delta, not triangle. 


+) O(¢) is used for unit step function of time. 
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8.5 Symbols for special values of periodic quantities. 























Normal case Exceptional case 
instantaneous ur x a ay 
value 
r.m.s8. Lett x xX X 
value 
. rae A A te 
maximum Gm a Gipsy, GS xz, X 
value 
average Bay &, (2) Day. Ba) 
value 




















Remarks: 


a. The “normal” case is the case in which only a small or only a capital letter may be used for the quantity. 
The ‘‘exceptional”’ case is the case in which both small and capital letters may be used for the same 
quantity. : 

b. The minimum value of z may be indicated by zmin or ©. 


c. The r.m.s.value is defined as 72 = T- bs ax (t)?dt. 
d. The average value is defined as = J si x (t)de. 


8.6 Vector calculus. (see also 1.2.3) 


absolute value; valeur absolwe |A|, A 

differential vector operator; vecteur opérateur différentiel 0/dr, V 

gradient; gradient grad 9, Ve 
divergence; divergence div A, v-A 

curl; rotationnel curl A, rot A, V X A 
Laplacian; Laplacien Ag, V9 
Dalembertian; Dalembertien Lie 


8.7 Matrix calculus. 
































transpose of matrix A; matrice transposée de A: Ai; = Aji A 
complex conjugate of A; matrice complexe conjugueé de A: A*i; = (Aij)* A* 
Hermitian conjugate of A; matrice conjugueé Hermitienne de A: ATji = Aji* At 
Pauli matrices; matrices de Pauli: 6, 
Oz, Sy, Oz 
Omi! Qu i! 0 
Cz = = c5— O1, G2, G3 
1 0 i 0 0 -1 
1h 
unit matrix; matrice unité: I = i 
Oa 
Dirac (4 X 4) matrices; (4 X 4) matrices de Dirac *) 
0 ce Orc: | 0 «2 
az = Ly = a, = Q, Az, Ay, Az 
Oz 0 Cy 0 | Oz 0 
I 0 
(eh B 
0 =! 


9. INTERNATIONAL SYMBOLS FOR UNITS. 


9.1 Unit systems. 
1. A coherent system of units is a system based on a certain set of “‘basic units’’ from which all “derived units” 


are obtained by multiplication or division without introducing numerical factors. In addition there are 
“dimensionless units,” in particular the radian, symbol: rad, for plane angle and the steradian, symbol: 


sr, for solid angle. 


2. The CGS system or cm-g-s system is a coherent system of units based on three basic units for the three 
basic quantities length, mass and time respectively: 


centimetre cm 
gramme g 
second 8 


*) Sometimes a different representation is used. 
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In the field of mechanics the following units of this system have special names and symbols, which have 
been approved by the Conférence Générale des Poids et Mesures: 





lL b,h centimetre; centimetre cm 

t second; seconde 8 

m gramme; gramme g 
f,v hertz; hertz (= 8s) Hz 
F dyne; dyne (= g.cm/s?) dyn 
EUS WA erg; erg (= g.cm?/s?) erg 
Dp microbar; microbar (= dyn/cm?) pbar 
7 poise; poise (= dyn. s/cm?) 12 

















In the field of electricity and magnetism several variants of the CGS unit system have been developed, in 
particular the electrostatic CGS system and electromagnetic CGS system. Special names and symbols for 
some of the units of the second system are:*) 





es oersted ; oersted (= cm~.g?.s—) Oe 
BS gauss; gauss (= cm~?.g?.s_') G 
* maxwell; maxwell (= cmi.gis~') Mx 





For further information about the units and unit systems in electricity and magnetism see appendix, 
section 2. 


3. The MKSA system or m-kg-s-A system is a coherent system of units for mechanics, electricity and 
magnetism, based on fowr basic units for the four basic quantities length, mass, time and electric current 
intensity : 


metre - m 
kilogramme kg 
second 8 
ampere A 


Remark: The system based on these four units has been given the name Giorgi system by the International 
Electrotechenical Committee in 1958. The subsystem for mechanics, which is based on the first three units 
only, has the name MKS system. 


The following units of the MKSA system have special names and symbols, which have been approved by 
the Conférence Générale des Poids et Measures: 
































l. buh metre; metre m 
t second; seconde 8 
m kilogramme; kilogramme kg 
v,f hertz; hertz (= s) Hz 
F newton; newton (= kg.m/s?) N 
E joule; joule (= kg.m?/s*) J 
Te watt; watt (= J/s) W 
I ampere; ampere A 
Q coulomb; coulomb (= A.s) C 
V volt; volt (= W/A) V 
G farad; farad (= C/V) F 
R ohm; ohm (= V/A) Q 
L henry; henry (= V.s/A) H 
® weber; weber (= V.s) Wb 
B tesla; tesla (= Wb/m?) 4p 








4. The degree Kelvin. In the field of thermodynamics one introduces an additional basic unit, corresponding 
to the basic quantity: 


thermodynamic temperature, the unit being the degree Kelvin, symbol: °K 

When the customary temperature is used, defined by t = T — To, where Ty) = 273.15°K, this is usually 
expressed in degree Celsius symbol: °C. For temperature interval the name degree, symbol: deg is often 
used, the indications ‘‘Kelvin’’ or ‘‘Celsius,’’ indicating the zeropoint of the temperature scale used, being 
irrelevant in this case. 


5. The candela. 


In the field of photometry one introduces an additional basic unit, corresponding to the basic quantity: 
che intensity, this unit being the candela, symbol: cd. Special names and symbols for units in this 
eld are: 





I candela; candéla ed 
© lumen; lumen lm 
E lux; luz (= lm/m?) lx 





*)) See also Appendix. 
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6. The International System of Units. For the coherent system based on the six basic units: 


metre m ampere A 
kilogramme kg degree Kelvin °K 
second 8 candela ed 


the name International System of Units has been recommended by the Conférence Générale des Poids et 
Mesures in 1960. The units of this system are called: SJ-wnits 


7. The mole. 


In the field of chemical and molecular physics, in addition to the basic quantities defined above having 
units defined by the Conférence Générale des Poids et Mesures, amount of substance is also treated as a 
basic quantity. The recommended basic unit is the mole, symbol: mol. The mole is defined as the amount 
of substance of a system, which contains the same number of molecules (or ions, or atoms, or electrons, as 
the case may be), as there are atoms in exactly 12 gramme of the pure carbon nuclide C. 


9.2 Other units. 











l angstrom; angstrom A 
o barn; barn (= 10~-*4 em?) b 
V litre; litre ] 
rae wae minute; minute min 
UP cae hour; heure h 
Anite Bed day; jour d 
tyr, Tt year; année a 
P atmosphere; atmosphere atm 
E kilowatt-hour; kilowatt-heure kWh 
Q calorie; calorie cal 
E ,Q electronvolt; électronvolt eV 
m tonne; tonne (= 1000 kg) t 
Ma (unified) atomic mass unit; 

unité de masse atomique (unifiée) u 
Pp bar; bar (= 108 dyn/cm?) bar 
A curle, cwrie Ci 














Remark: The (unified) atomic mass unit is defined as 4 oth of the mass of an atom of the C nuclide. 


APPENDIX*). SYSTEMS OF QUANTITIES AND UNITS IN ELECTRICITY AND 
MAGNETISM. 


The CGS unit system with three basic units and the MKSA unit system with four basic units correspond 
respectively to two different sets of equations in the field of electricity and magnetism, which are developed 
starting from three and from four basic quantities respectively. These systems are denoted as three and four 
“dimensional” systems of equations respectively. 


1. Systems of equations with 3 basic quantities. 


Three distinct sets of equations with three basic quantities**) have been developed in the field of electricity 
and magnetism. These are: 

(1.a) The “electrostatic system’’ of equations, defining the electric charge on the basis of Coulomb laws for the 
force between two electric charges, by taking the permittivity in vacuo equal to a dimensionless quan- 
tity, the number unity. 

(1.b) The “electromagnetic system’’ of equations, defining the electric current on the basis of ‘the interaction 
law for the force between two electric current elements, by taking the permeability in vacuo equal to a 
dimensionless quantity, the number unity. 

(1.c) The ‘‘symmetrical system’’ or Gaussian system of equations, using the electric quantities from system 
(1.a) and the magnetic quantities from system (1.b). As a result of combining the two sets of quantities 
the velocity of light in vacuo appears explicitly in some of the equations interrelating electric and 
magnetic quantities. 

The equations in these three systems are usually written in the ‘‘non-rationalized’’ form, which is called “‘non- 
rationalized,’’ because in these equations often factors 27 or 4m appear in situations not involving circular 
or spherical symmetry respectively. These equations are sometimes written in a ‘“‘rationalized’’ form, in 
which these factors appear only in those equations, where they could be expected from the geometry of the 
system. When three dimensional equations are used (e.g. in theoretical physics), one commonly uses those of 
the non-rationalized symmetrical system. 


2. Systems of equations with 4 basic quantities. 


In the equations with four basic quantities at least one quantity of electric or magnetic nature is included 
in the basic set. In such a system the permittivity and the permeability in vacuo appear explicitly as physical 
quantities with dimension in the relevant equations. 


* TheS.U.N. commission, after reproducing in the previous chapters all the recommendations on symbols, 
units and nomenclature approved by the I.U.P.A.P., gives in this Appendix some factual information about 
existing systems of quantities and units in the field of electricity and magnetism. _ ; 

** Often length, time and mass are chosen as basic quantities, but also other choices, e.g. length, time and 
energy or length, time and force have been used. 
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APPENDIX*). SYSTEMS OF QUANTITIES AND UNITS IN ELECTRICITY AND 
MAGNETISM (Continued) 


Two different sets of equations are in use: ; 
(2.a) The “‘non-rationalized system’ of equations, in which the factors 4x and 27 often appear at unexpected 
laces. ; : 
(2.b) The “rationalized system’’ of equations, in which these factors only appear in those equations, where they 
could be expected from the geometry. 


When four-dimensional equations are used, one commonly writes these equations in the rationalized form 
(2.b). 


Some characteristic expressions of the non rationalized three-dimensional “symmetrical system” (1.c) 
and the corresponding four-dimensional equations in the non-rationalized form (2.a) and the rationalized 
form (2.b) are given in the table. The quantities of the three-dimensional “symmetrical system’’ of equations 
(1.c) have been indicated with an asterisk (*), those of the non-rationalized four-dimensional equations 
(2.a) with a prime (’), as far as they are different from those of the system (2.b). 





Non-rationalized symmetric 
system with 3 basic quantities 


Non-rational. system 
with 4 basic quantities 


Rationalized system 
with 4 basic quantities 











crot E* = —0B*/dt rot E = —0dB/dt rot E = —dB/dt 
div D* = 4rp div D’ = 41p div D= p 
div B* = 0 div B=0 div B=0 
crot H* = 4nj* + aD*/dt rot H’ = 4rj + aD’/at rot H = j + dD/at 
F = Q*E* + Q*v X B*/c F=QE+Qv XB F = QE + Qv X B. 
w = (E*.D* + B*.H*)/87r w = (E.D' + B.H’')/8xr w = (E.D + B.H)/2 
S = c(E* X H*)/4r S = (E X H’)/4x S=ExXH 
E* = —grad V* — (1/c)dA*/dt E = — grad V — 0A/dt E = —grad V — 0A/dt 
B* = rot A* B=rotA B= rotA 
ek* = D* eebi— ek — P ec, E = ck = D 
E* = D* — 47rP* « E = D' — 4rP ek = D— P 
B* = »,H* = pH’ = po'pH’ B = 2H = poy 
B* = H* + 47M* B = wo'(H’ + 41rxM) B= y»(H+ M) 
Ay = h?/me*? Ay = hey’ /me* Ay = fPAreo/me? 
hcRo = e*?/2ao hcR. = €?/2e9'ao hcR.. = e/81e9'ao 
pp* = e*h/2mc up = eh/2m up = eh/2m 
y* = gle*/2me) y = gle/2m) ¥ = g(e/2m) 
wit = (e*/2mc)B* wot = (e/2m)B = wrt = (e/2m)B = 

= pp*B*/h = upB/h = upB/h 
a = e*/he a = e/e/he a = e?/4reghc 
Te = e*? /mec? Te = e?/e)'mc? Te = e?/4iregmc? 

















Remark on rationalization: 


The basis of these considerations in which the rationalization is connected with the writing of the equations 
between physical quantities is in agreement with the resolution accepted by the I.U.P.A.P. in 1951 in 
Copenhagen: 

“The General Assembly of the Union of Physics considers that, in the case that the equations are rational- 
ized, the rationalization should be effected by the introduction of new quantities.” 

(“L’ Assemblée Générale de l’Union de Physique considére que, dans le cas ow les équations sont rationa- 
lisées, la rationalisation doit étre obtenue par l’introduction de grandeurs nouyelles.’’) 


3. CGS system of units. 


(3.a) The electrostatic CGS system of wnits forms a coherent system of units in combination with the three- 
dimensional “electrostatic system’’ of equations (1.a). 

(3.b) The electromagnetic CGS system of wnits forms a coherent system of units in combination with the three- 
dimensional “electromagnetic system’’-of equations (1.b). 

(3.¢) The mized CGS system of units, called Gaussian units, consisting of the set of electric units of the electro- 
static CGS system on the one hand and the set of magnetic units of the electromagnetic CGS system 
on the other hand, form together also a coherent system of units, when used in combination with the 
three-dimensional ‘“‘symmetrical system’’ of equations (1.c). 


4. MKSA system of units. 


The MKSA system of units forms a coherent system of units in either of the four-dimensional systems of 
equations mentioned under 2. 


The MKSA system is, however, most commonly used together with the rationalized (four-dimensional) 
equations (2.b), 


5. centimetre-gramme-second-franklin system and centimetre-gramme-second-biot system 


Several investigators have pointed out over many years the advantages, which result from the use of the 
four-dimensional equations, i.e. equations with four basic quantities from which at least one is of electrical 
nature. These advantages are partly of a didactical nature, but many investigators consider the usage 
of four basic quantities also important for developing a clear representation of the field of electricity and 
magnetism. 

Tt has often been considered as a disadvantage that the transition from the three- to the four-dimensional 
system of equations should be tied to the transition from the CGS system of units to the MKSA system of 


units as explained under 3, and 4, which as a consequence leads to a change in the numerical value of many 
well known physical quantities. 
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APPENDIX*). SYSTEMS OF QUANTITIES AND UNITS IN ELECTRICITY AND 
MAGNETISM (Continued) 


For that reason several investigators have advocated the introduction of a four-dimensional system of 
units, which is a generalization of the CGS system. This unit-system is chosen so that to any unit of the CGS 
system (with three basic units) there corresponds one particular unit of this “generalized CGS system” 
(with four basic units), such that the numerical values of the physical quantities in the field of electricity 
are invariant. 

The introduction of such a “generalized CGS system’ has the advantage that the relation between the 
units of this “generalized CGS system” and the units of the MKSA system can be expressed by ordinary 
conversion equations. 

The use of the four-dimensional system of equations (with four basic quantities) accompanied by the 
usage of such a “generalized CGS system’’ of units (with four basic units) is therefore of advantage as an 
intermediate representation in this period of coexistence of the CGS system and the MKSA system, where 
transitions from one system to the other often have to be made. 

As a result of all these considerations the General Assembly of the I[UPAP, Copenhagen, 1951, approved 
by its resolution 5 the introduction of the following two “generalized CGS systems’’ based on four basic 
units: 


(5.a) The system with the centimetre, gramme, second and the charge corresponding to one electrostatic unit, 
as basic units, being a 4-dimensional generalization of the electrostatic CGS system (3.a) 


(5.b) The system with the centimetre, gramme second and the current corresponding to one electromagnetic 
unit or deca-ampere, as basic units, being a 4-dimensional generalization of the electromagnetic CGS 
system (3.b) 


In practical applications of these systems it is of advantage to indicate the basic electrical unit in each 
of these two systems with a name and symbol. 


The name franklin was proposed in 1941 for the electrostatic unit of electric charge considered as a basic 
unit of the system (5.a). The franklin, symbol: Fr, is thus defined as: 


The franklin is that charge, which exerts on an equal charge at a distance of 1 centimetre in vacuo a 
force of 1 dyne. 


According to this definition 1 franklin = (10/¢) coulomb, where ¢ = 2.997925 X 10 is the numerical 
value of the velocity of light in vacuum, measured in cm/s. 


For the electromagnetic unit of electric current, considered as a basic unit of the system (5.b), the name 
biot has been used. The biot, symbol: Bi, is thus defined as: 


The biot is that constant current intensity, which, when maintained in two parallel infinitely long 
rectilinear conductors of infinite length and of negligible circular section, placed at a mutual distance of 
1 centimetre apart in vacuo, would produce between these conductors a force of 2 dyne per centimetre 
length. 


According to this definition 1 biot = 10 ampere*). 
These unit systems (5.a) and (5.b) are referred to as cm-g-s-Fr system and cm-g-s-Bi system respectively. 


The definitions of the franklin in the system (5.a) and that of the biot in the system (5.b) which closely 
correspond to the electrostatic CGS unit of charge and the electromagnetic CGS unit of current respectively, 
ensure that the quantities of the non-rationalized four-dimensional system of equations (second column, 
table p. 27), when expressed in these units, have the same numerical value as the corresponding quantities 
of the non-rationalized three-dimensional system of equations (first column, table p. 27), when expressed 
in the corresponding CGS units. 

Some of the units of the three-dimensional CGS system and the corresponding units of the two four- 
dimensional systems are given in the table: 

















corresponding 
three-dimensional unit of four-dimensional unit of 
mixed CGS system generalized CGS system 
a erg? - cm? Q Fr 
ifs erg? - cm? 81% I Fr/s 
y* erg? - cm~2 V erg/Fr 
E* erg? - cm 3 E dyn/Fr 
D* erg? - cm~3 D’ Fr/cm? 
C= cm ¢ Fr?/erg 
€r 1 é Fr?/erg - cm 
B* G B dyn/Bi- cm 
H* Oe H’ Bi/em 
br 1 yw dyn/Bi? 








* The wording of this definition is, except for the replacement of 1 metre by 1 centimetre and of 2 newton 
per metre by 2 dyne per centimetre, the exact translation of the original french text defining the ampere 
(C. R. 9me Conf. Gén. Poids et Mesures, 1948, p. 49). 
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ALPHABET TABLE 





Greek Greek English RUSSIAN | English 
letter name equivalent letter | equivalent 


Alpha 
Beta 


Gamma 


Delta 
Epsilon 
Zeta 
Eta 
Theta 
Tota 
Kappa 
Lambda 


Mu 


A 
Bb 
B 
r 
Mt 
E 
K 
3 
M 
ii 
K 
JI 
M 
H 
O 
II 
P 
C 
T 
y 
® 
X 
Ik 
2 | 
ll 


EA RM KM eH OUR OR RHR EO YF OHI A 


Upsilon 


Phi 





AMERICAN STANDARD 
ABBREVIATIONS FOR SCIENTIFIC AND 
ENGINEERING TERMS 


Reproduced by permission of The American Sociéty of Mechanical Engineers 


Introductory Notes 


ScorE AND PURPOSE 


1. The Executive Committee of the Sectional Committee on 
Scientific and Engineering Symbols and Abbreviations has 
made the following distinction between symbols and abbrevia- 
tions: Letter symbols are letters used to represent magnitudes of 
physical quantities in equations and mathematical formulas. 
Abbreviations are shortened forms of names or expressions 
employed in texts and tabulations, and should not be used in 
equations, 


FUNDAMENTAL RULES 


2. Abbreviations should be used sparingly in text and with 
due regard to the context and to the training of the reader. 
Terms denoting units of measurement should be abbreviated 
in the text only when preceded by the amounts indicated in 
numerals; thus ‘‘several inches,” ‘fone inch,” ‘12 in.” In 
tabular matter, specifications, maps, drawings, and texts for 
special purposes, the use of abbreviations should be governed 
only by the desirability of conserving space. 

3. Short words such as ton, day, and mile should be spelled 
out. 

4. Abbreviations should not be used where the meaning 
will not be clear. In case of doubt, spell out. 

5. The same abbreviation is used for both singular and 
plural, as ‘‘bbl”’ for barrel and barrels. 

6. The use of conventional signs for abbreviations in text 
is not recommended; thus “‘per,’’ not /; ‘‘lb,”’ not #; “in,” not ”’. 
Such signs may be used sparingly in tables and similar places 
for conserving space. 

7. The period should be omitted except in cases where the 
omission would result in confusion. 

8. The letters of such abbreviations as ASA should not be 
spaced (not AS A). 

9. The use in text of exponents for the abbreviations of 
square and cube and of the negative exponents for terms involv- 
ing ‘‘per” is not recommended. The superior figures are 
usually not available on the keyboards of typesetting and lino- 
type machines and conposition is therefore delayed. There is 
also the liklihood of confusion with footnote reference numbers. 
These shorter forms are permissible in tables and are sometimes 
difficult to avoid in text. 


10. A sentence should not begin with a numeral followed by) 


an abbreviation. Abbreviations for names of units are to be 
used only after numerical values. such as 25 ft or 110 v. 


Abbreviations* 
absolute. -abs 
acre. - spell out 
acre-foot.. -acre-ft 
air horsepower. . ..air hp 
alternating- current (as adjective)... . aC 
ampere. Se AA Eee oe ..amp 
ampere- -hour.. Baked auiks . .amp-hr 
amplitude, an elliptic function................-...aM. 
Angstrom unit. SR ee yan he aN T tale Mee A 
antilogarithm ...........e0....ee+ese+ee +. antilog 
A UIMOS PELE wepeyay eyes ere eiaredegece ov tainn wens tens oH ..atm 
STON CAWEIED bemee ts cverscon dee eae ey uaergt nals Ue 
VOT AG CMe tar ge nace laa ics at cakes Spe sR US Tae SNe .. avg 
AV OIL UPOIS Waste uveyt c0. eae RSE ie. ee era 
azimuth. . ..aZ Ora 
barometer... DATs 
barrel. . .. bbl 
Baumé.. : it heehee Geist SECA BE 
board feet. (feet by board measure)......... ee tom 
boiler pressure . ee. . .spell out 
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DOIN PEDO tre taney tial. ae Le Oe ee DD 
bralcevnorsepower',. 8 .ahenlsode une en eee en DAD 
brake horsepower-hour.................+...+..-bhp-hr 
Brinellthardness mumber, ..... 0... sede edo bm 
Bmiishethermal units 5 dns. sein eto ns > 
Bushell 2 ces erp. stein. Pe bu 
CALOTIO waned Saxe Gases tasnhvs BE ok Sait ue ene REL 
CANGIOReveat ca -c ere lsd « Ah vies ok on ee ee. 
Candle-hoUr wets ene biSe Sen, seek c-hr 
SOR CLOLOMER Gas 75%, vita) + ¥ vers one aU eae 
cent. cor ¢ 
center to center.. ia tales oknweten ee c toc 
eentigram ss... cece es ee ve ee eee ee nese ees 
Gentilater sta, sumer se late, okra tania sadape te ee ee Ree 
centimeter. Spo Soe ees cm 
centimeter- gram-second (system)............... C88 
chemical . Botha ema bite Lae rine chem 
chemically pure. . Nom eee en Rcd ecto Guo oo 41. keAls 
circular. . aera hawcn nace, A or fete: eee Prelr 
eireilar MOUs wes. bdo4 cient: 67a Reece 
COCLICLETIbir-atakEN ere Mast ani Or aera pee ee COOL 
cologamibhim( as nacre een. nce: car es eet eC OLOL: 
CONCEN UPA UG coi selere siedalews hazy tercae Pode twee Boke ee cae COLE 
conductivity .. . cond 
constant. : . .const 
continental horsepower. . pee ..cont hp 
Lon, Gee DE ae thd Shea ato bee Ueto a 
COSECANU aa otet desi bare tals Cis OF Aun cn acl eee Ree ORS 
cosine. Ree COS 
cosine of the amplitude, an n elliptic function .......en 
cost, insurance, and freight. . ele 
cotangent. . Se ee COU 
coulomb. . spell out 
counter electromotive force. . sire eee . .cemf 
cubic... : Fe oe tae eshieh Rian Rune amar ae ng KOU 
cubic centimeter. . .cu cm, cm? (liquid, meaning 

_ moulliliter. ml) ; 
cubic foot.. . cu ft 
cubic feet per minute. ..efm 
cubic feet per second. . bei ees . .¢fs 
ea Bie ich vnc coors 2 ast Re a) ean: 


GubiCenelery ea seee ae oe aon eR eee COMMerOnerns 
CUibic Micron. sso. wee ee CULL OLACU MMO LIAS 
Guilorosoanbboaerroyrne ob baneooso conc ..cu mm or mm? 
Gubiecyard \. sk-sewh .-0. ck ae neroenn = ona oe rai Cnn 
current, density. ...: «1... aso «se ee ee er SPOMaUe 
cycles per, second. .a....08-0 8 . .spell out or ¢ 


CV NAOET.. oc aivhis + oh aoa aa ee Ie ney 
day.. . spell out 
decibel. . wees db 
degree!.. ..deg or 
degree centigrade... Abn ee et Le 
degree Fahrenheit .. OD Ca nest a torres oa 8! 
degree Kelvin.. NPN Vie calue k ery Se 18 
degree Réaumur. . Ms ite oaks 
delta amplitude, an 1 elliptic function. an 
diameter. . etc diam 
direct-current ‘(as adjective). . eR. leer =C 
dollar. SRF EER: hah ae batininlie dh 655028 
51 RRR SE EU ASR LEMME et EHS Goleta #5 (7 
drat OR ieee eal Rete oe oe eee 


* These forms are recommended for readers whose familiarity 
with the terms used makes possible a maximum of abbreviations. 
For other classes of readers editors may wish to use less contracted 
combinations made up from this list. lor example, the list gives 
the abbreviation of the term ‘‘feet per second”’ as ‘‘fps.’’ To some 
readers ft per sec will be more easily understood, 1 Abbreviation 
recommended by the A.S.M.E. Power Test Codes Committee. 

B = 1 Btu, kB = 1000 Btu, mB = 1,000,000 Btu. The A.S.H. 
&V.E. recommends the use of Mb = 1000 Btu and Mbh = 1000 
Btu per br. 


AMERICAN STANDARD ABBREVIATIONS (Continued) 


seadeneye ett | Molter cee veeeee rece c i ccesg 
electric... ... tase i lometers pe pr eecoudaet Vet eee .kmps 
electromotive force. . APs 3 fai alee P second... 5... Ste ee enace, 
elevation... sseeeeeeeeeeeeeeteeee tree te ent Elovoleanere coe oe Mio Tas cs 
Sapa sige SBR ee lowatt OSG ee at cay 
external.. eX ‘ Bec sey eRe oo oak See a Sache 
"eels “gpell. ee a kilowatthour..... gee 
feet board measure (board feet)...... .... 0.0.5. fbm re of ea § 
feet, Persmainute weet ae Pees Saosin fpm lamber lato 
f latitude. . Meri or 
Fa Cee ede ayes" tee, Sao sips lenh 
Aud). aa least common a multiple. Rotter ian Wiad epee 
foot. : a ee linear foot... LAAT, RE SOE nt i 
fpoteeandlion, ft-c quid. foo. ie knee te ectecing gine Ginae SR 
Poet lambert nat BP ae Pipes. a, Bek Rea PNR MA MMH DIS Mesa ROUEN AT Cpe He 
foot-pound.. tal ctiely ofie cele vege! eee 
foot- pound-second (system)... rie .fps iin ee a ee oe ae occas eT LD a 8 
foot-second (see cubic feet per second) : encndene was aa long dor® 
franc.. SEER at ae ete dc ie r ay aime Be Bae 
free aboard ship. . aeevatitin beat NSB EIL Out low-pressure (as adjective). Malet phate Waeaeee 
free alongside ship — RNa Ot oie te De PSpellrout Hist iti pe mmm ome Raa i er 
fPECLONGDOATC ee cin nee ais AUR SS © . fob ee Don aes Des SALES ena ates Ipw 
freezin gepoln tugs dat nec ice. hee See. Pe LD ROB 01) OE oA E12 Zo Ben OS IOS CEC ORO SED 
PLEQUEHOV Weheh taiadg ats dake data aees te SPelleout 
fUslonspOINntawhc ass a hens 4 acdeen ae oe in TASS sate . spell out 
: y mathematics (ical). Se ee ee : ae 
gallon.. _. gal maximum, Mery UP: 
mean effective | pressure. tee ehh Vane OCD 
ae per minute... pi mean horizontal candlepower.. . ooh. ef UCD 
Shain p pales WE PACY Cle ey oe oe cee see 
rae -e i Megohmin, 22 re ier eer eee ee ..spell o 
gram. : os 2 : 
gram-calorie. . Nena: ek oUt. ee aie Sa v enoininei ges 
greatest common divisor... .. Peete! wctemiclontaae = sonati puck g 
: h mho. 5B Per a ee . .spell out 
CLES Ree mae tape eae o- he micrOaMpere...e..++ 0-002 + ee hacbiiok 
a microfarad . So Le ene ie ten er! Bee eRe he, = 7 
uhes dete microinch.. EE EE is Se RENN SY Le. 
1g “pressure (a jective). een ie mucromiérofarad........-..40-< «snes aeageek wut 
poker ead.. : ae pie MiChOMICTON 5 yas eens ae asi alata eee eee 
ORR ons oP TREE a ESIC 9 SENOS poner ty, MICTON GA ves neers a see aewe= ..# or mu 
horsepower-hour....... sss sever eons ae ae ae 
hour ‘(in astronomical tables). 5 in miles oat Sinan aa “uve "Sal on 
hundred. . 2G 5 Fah 2 SRA RT eke = DS ee ae) 
hundredweight (112 Ib). ewt nee Pee alee . ae tes 
BYPSIPONC COSINE, coins cole ne nce ad ok - VRE OE Sie ena per secon --mphps 
hope geen i arillignamal oursciscredt.mt-aeltucals i Dost aang 
Aree? millihenryescakoreines) okie eee: Loe. ee Eee 
hon ye millilambert...... gon AAR pce ene te 
5 MOUWNGEL Sse cc. so caves chelals @e-eidbattel (ee een eee 
inch- pound... in-lb dthanete 
inches per second. Ips ra AEE: tel eee my or seg 
indicated horsepower, Mesos atc cceoncle aes “ihp walilicnd "spell out 
senate moe olin Uh gic oc hee ihp-hr wailion gallons. per ‘day. oe ~ mgd 
lesa a eae aye. illivolt eee ree ay 
intermediate- Pee (adjective)... I-p nae OI Pats: Pe EET Sineine aie od SO STOLE 
internal. Bape esihed a is antenatal int =a + ee lo. eee 
F : minute (angular r measure). ree Cres 
joule.. sevens] minute (time)(in astronomical tables). «ov. .eeeen 
kilocalorie. . ..keal mole..... . .spell out 
kilocycles per ‘second. a alite molecular w eight. ..mol. wt 
kilogram. . aoe Siete month . ‘ Ree Gest . spell out 
kilogram- calorie. . .kg-cal National Electrical ‘Code. SAS see eee 
kilogram-meter..... Hiiguts .kg-m ohm. eG £55 Ann ete eS DEH COM LFOLEG. 
kilograms per cubic meter. ..kg per cum ohm-centimeter..... Boer etae ..ohm-em 
_or kg/m# ounce..... a We HEA va the 6 nia ROR OO 
Kilo gstamicn pense COU ann ita aun ren Mince DS ounce-foot. . . .02-ft 


1 There are circumstances under which one or the other of these forms is 
preferred. In general the sign ° is used where space conditions make it 
necessary, as in tabular matter, and when abbreviations are cumbersome, as 
in some angular measurements, i.e., 59° 23’ 42'’, In the interest of simplicity 
and clarity the Committee has recommended that the abbreviation for the 
temperature scale, I’, C, K, etc., always be included in expressions for numeri- 
cal temperatures, but, wherever feasible, the abbreviation for ‘‘degree’’ be 
omitted; as 69 F, 


* The International Commission on Illumination has changed the symbol 
for lumen to Im, and the symbol for lumen-hour to Ilm-hr, This nomen- 
clature is used in American Standard for Nluminating Engineering Nomen- 
clature and Photometric Standards (ASA Z7,1-1942), 
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ounce-inch ... . 


onhistiate Chinaneutin. ono ee ae oe 


parts per million... . 
peck a 
penny ee 
pennyw Walla: 

per. 

peso. 

pint. . 

potential. . 


potential diierencé.4. 
POROMDNG Lee Sis ates camer ne meer ee ea aera aera 
pound-foot.... 2.0.06 ese essete vee eee 


pound-inch.. 


pound sterling. Boos 

pounds per brake horsepower -hour. . 
pounds per cubic foot... 

pounds per square foot. . 

pounds per square inch. . 

pounds per ae inch absolute. . 


power factor.. 


radian. 


reactive kilovolt-ampere. . 


reactive volt-ampere. 


revolutions per minute... pees ee ene Gan bv 
revolutions per second. ... 


rod.. ar 5 
root mean square. . 


secant. 
second. . 


second (angular “measure)... 


. .OZ-1n. 


.OD 


._ppm 
..pk 
d 
dwt 


.. (See Fundamental Rules) 


spell out 
rer Oe 
..spell out 

. .spell out 
Ib 
b-ft 
lb-in. 

lb per bhp-hr 
lb per cu ft 
ae 

. .psi 

; psia 
‘ spell ‘out or pf 


Se tes FINO teen aaron eo 


. Spell out 
..Kvar 
..var 
.Tpm 
ee Ips 
- spel out 

. .TmMs 


second-foot (see cubic feet per “second) 


second (time) (in astronomical tables)..............8 
shaft horsepower. ..2...-:2..+. . shp 
shilling. cot 
sine. Boe ne asia 
sine of the amplitude, an n elliptic function. |... .. ..sn 
specific gravity. . eb ates Sp gr 
specific heat . ssp ht 
spherical candle. power. .scp 
square. . See ei 5 eat Bio] 
square centimeter......... sq cm or cm? 
square foot.. Se oe eee ee sq ft 
square inch. 0.2.s.eeeee oss sq in. 


square kilometer. . 
square meter. 
square micron . 
square millimeter. 


sq km or km? 
.sq m or m? 


sq yu or sq mu or p# 


.sq mm or mm? 


square root of mean square. rms 
standard.. nee std 
stere. 8 
tangent. . .tan 
temperature . temp 
tensile strength. . Sains 
thousand. . sont 
thousand foot-pounds. . kip-ft 
thousand pound.. sto machete eres oes 00 1) 
mere ee ee non? |. gpell out 
PON =I Cree et Pe. sraise, spell out 
VeTSCUCSING seeds e)etsie cs .vers 
VOlts : AY 

volt-ampere. . aka ae 
volt-coulomb. . . spell out 
watt. ewe 
watthour.. ..whr 
watts per candle. ee Sere: meee ee .wpe 
week.. Eg REET, 65 meacects axeepell out 
weight. See : pea Wt 
yard... ..yd 
year ..yT 


ABBREVIATIONS OF COMMON UNITS 
OF WEIGHT AND MEASURE 


From NBS Miscellaneous Publication No. 233. 
Spelling and Abbreviations of Units 


The spelling of the names of units as adopted by the National 
Bureau of Standards is that given in the list below. The 
spelling of the metric units is in accordance with that given in 
the law of July 28, 1866, legalizing the metric system in the 
United States. 

Following the name of each unit in the list below is given the 
abbreviation which the Bureau has adopted. Attention. is 
particularly called to the following principles: 

1. The period is omitted after all abbreviations of units, 
except where the abbreviation forms an English word. 

2. The exponents ‘‘”’’ and ‘®” are used to signify ‘ ee 
and “‘cubic,’’ respectively, instead of the abbreviations ‘‘sq’ 
“cu,’’ which are, however, frequently used in technical eee 
ture for the United States customary units. In conformity with 
this principle the abbreviation for cubic centimeter is ‘‘cm?*’ 
(instead of ‘‘cce’”’ or ‘‘c cm’’). The term “‘cubic centimeter,’’ as 
used in chemical work, is, in fact, a misnomer, since the unit 
actually used is the ‘‘milliliter’’ of which ‘‘ml’’ is the correct 
abbreviation. 

3. The use of the same abbreviation for both singular and 
plural is recommended. This practice is already established 
i expressing metric units and is in accordance with the spirit 
and chief purpose of abbreviations. 

4. It is also suggested that, unless all the text is printed in 
capital letters, only small letters be used for abbreviations, 
except in such case as, A for angstrom, etc., where the use of 


capital letters is general. 


LIST OF THE MOST COMMON UNITS OF WEIGHT 
AND MEASURE AND THEIR ABBREVIATIONS 











Unit Abbreviation Unit Abbreviation 
kiloliter kl 
acre acre kilometer km 
angstrom A henile if 
are a i ; ; 
avoirdupois avdp Hausd hay 
barrel bbl mieten ven 
board foot fbm REO SORT t 
bushel bu microgram* ue 
carat ig microinch win. 
centare C2 microliter* ul 
centigram eg micron mn 
centiliter el. ane mi 
centimeter em milligram mg 
chain ch milliliter ml 
cubic centimeter em3 rrallimeter sath 
cubic decimeter dms millimicron mp 
cubic dekameter dkm3 eaRraneeR min or m 
cubic foot ft3 ounce On 
cubic hectometer hms ounce, apothecaries oz ap or 3 
cubic inch in.’ ounce, avoirdupois oz avdp 
cubic kilometer km3 SMES, fhvweal fl oz 
cubic meter m3 ounce, troy oz t 
cubic mile mis peck pk 
cubic millimeter mms pennyweight dwt 
cubic yard yd? pint pt 
decigram ds pound Ib 
deciliter dl pound, apothecaries lb ap 
decimeter din pound, avoirdupois tb avdp 
decistere ds pound, troy lb t 
dekagram dkg quart qt 
dekaliter dk rod rd 
dekameter dkm scruple, apothecaries | sap or 0 
dekastere dks square centimeter cm? 
dram : dr square chain ch2 
dram, apothecaries drap or 3 [square decimeter dm? 
dram, avoirdupois dr avdp square dekameter dkm? 
dram, fluid fl dr square foot ft2 
fathom fath square hectometer hm? 
foot ft square inch in.? 
furlong fur. square kilometer km2 
gallon gal square link li2 
grain grain square meter m2? 
gram g square mile mi? 
hectare ha square millimeter mm2 
hectogram he square rod rd2 
ne ctoliter hl square yard yd2 
hectometer hm stere 8 
hogshead hhd ton ton 
hundredweight ewt ton, metric t 
inch in, troy t 
kilogram kg ard d 


* The abbreviations y and d for microgram and microliter, respectively, 
have been advocated by some authorities. 
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To convert from 


CONVERSION FACTORS 


(From various U. S. Government and IUPAC publications and from calculations based on values given in these publications) 


Multiply by 


To convert from 


To 


Multiply by 





Abamperes/cm....... 


Abamperes/sq.cm.... 


“ 


Abampere-turns...... 
Abampere-turns/cm. . 
Abcoulombs......... 


Abhenries.... 


“ 


“ 


Abmhos..... 


Abohm-cm... 


“ 
“ 
“ 


Abvolts. . 


“ 


“ 


* For factors for C = 





E.M. cgs. units of current. . 
ES wegs- unites ee tee. 
Faradays (chem.)/sec..... 
Faradays (phys.)/sec...... 
Statamperes. . ; 
E.M. cgs. nies ‘of eaten 
charge density.......... 
ES. Ces. unites, =. ste ec. 
Amperes/circ. mil....... 
Amperes/sq.cm....... 
Amperes/sq. inch. . 
Ampere-turns............. 
Ampere-turns/cm......... 
Ampere-hours........ 
Coulombsieraan 
Electronic charges,...... 
E.M. cgs. units of charge. . 
IS CeseimMitsi ae. ae aes 
Faradays (chem.) 
Faradays (phys.).. . 
Statcoulombsi 02.0: 
E.M. cgs. units of capaci- 


E.S. cgs. units. . 
Parads.......+ 
Microfarads. . 
Statfarads. . © : 
E.M. cgs. anina of inaction, 
HS CRG. ints. ase eae 
PLenriess:, ase Ao seme ket oer 
E.M. cgs. units of conduct- 
ANCE see at: 
E.S. cgs. units. . 
Megamhos. . 


Microhms.... 
Ohms... ; 
Statohms...... 2 
Cire. mil-ohms/ft. . 
E.M. cgs. units of resistivity 
Microhm-inches. .. . 


Microvolts.... 

Millivolts. . 

Wolitarisie hn. 

Volts (Int.).. 

E.M. cgs. units of electric 
field intensity. . 

E.S. cgs. units. . 

Volts/cm...... 

Volts/inch . 

Volts/meter., . 

Sasicmi. . 


Sq. ft. (U.S. Survey). 
Sq. inches.... 

Sq. kilometers. . 

Sq. links (Gunter's) 
Sq. meters... 

Sq. miles (statute) . 
Sq. perches 
Sq. rods... 
Sq. yards. 
f@Gtinn 
- meters, . 


- meters... 





10 

1 

2.997930 * 1010 
1.036377 X 1074 
1.036086 ' 1074 
2.997930 * 1010 


1 
2.997930 * 1010 
5.0670748 x 1075 
10 

64.516 

10 

10 

0.0027777 

10 

6.24196 & 1019 

1 
2.997930 


x 1010 
1.036377 X 

x 

x 


10-4 
1054 
1010 


1.036086 
2.997930 


1 

8.987584 
ix 10% 

1 X 1015 
8.987584 x 
1 

1.112646 x 
exelOR? 


1020 


1020 


10-21 


1 

8.987584 x 
1000 

1 X 10° 
8.987584 x 
1 

1x 10516 
0.001 

1 X<S1059 
1.112646 X 1072! 
0.0060153049 

1 

0.00039370079 
Lose 

0.01 

1 X 1075 

pe ORs 
9.99670 < 1078 


1020 


1020 


1 

3.335635 & 107-1 
I X 1078 
2.54 & 1078 
EE X<clors 
40468564 
43560 
43559.826 
6272640 
0.0040468564 
Vie Le 
4046.8564 
0.0015625 
160 

160 

4840 

43560 
1233.4818 
1613.333 
3630 
102.79033 





Amperes/sq. mil..... 


Ampere-hours.. . 


Ampere-turns/weber. .| 


“ 


“ 


Angstrém units... . 


Atmospheres. 


Atomic mass units 
(oherma® fsck 


Atomic mass units 





Gallons (U:S5).as. ee 
Abamperesc canine seen 
AT DOTOS:\(lnats) eine ee eee 
Cgs. units of current...... 
Mks. units of current...... 
Coulombs/sec..... . ee his 
Coulombs (Int.)/sec....... 
Taradays (chem.)/sec..... 
Faradays (phys.)/sec...... 
Statamperesi..a sciences « < 


Coulombs (Int.)/sec....... 
Faradays (chem.)/sec*.... 
Faradays (phys.)/sec*..... 
Cgs. units of surface current 
Génsitye nr ae ee ee 
E.M. cgs. units... 
E.S. cgs. units. . Ae 
Miks..inite'.. 3.02 ; 
Cgs. units of volume cur- 
rent density..... 
E.M. cgs. units... 
E.S. cgs. units.. ‘ 
Mikes usite foc st. en en es 
Abamperes/sq.cm........ 
Amperes/sq.cm....... 
Abcoulombs..... 
Coulombs....... : 
Faradays (chem.)*..... 
Faradays (phys.)*.... 
Cgs. units of magneto- 
motive foree.. un. ccc see. 
E.M. cgs. units... 
E.S. cgs. units. . 
Gilberts. 5... <1 
Cgs. units of rueinae 
E.M. cgs. units. . 
E.S. cgs. units. . 
Gilberts/maxwell. . . 
Centimeters... . 
Inches.... 
Microns. 
Millimicrons. we ; 
Wave length of orange- sed 
line of krypton 86....... 
Wave length of red line of 
CAGINIUDT |. cracay ys ities 


Sq. ft. (U.S. S 
Sq. meters. .... 

co Beh UY LC: Ree eae ore. Ae, oy SO 
Bars. 
Cm. of Hg (°C.). ile aecae 
Cm: or BeO (oe iin, oe ook 
Dynes/sq. cm....... ae 
Bt. Of MeO nso. gon.) re 
Grams/sq. cm...... 

In.of He (S2°R.)\, .. 


Mm. of Hg (o°C.). Hear 
Pounds/sq. inch.......... 
Tons (short) /sq. ft. 
Dorta Minow aes ease n 
Electron volts. . 
Grams*...... 


12 scale or those which can be derived from same see table on Value for General Physical Constants. 
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27154.286 

0.1 

1.000165 

1 

1 

1 

1.000165 
1.036377 X 1075 
1.036086 X 1075 
2.997930 X 109 
0.999835 
0.999835 

1 

1.03623 X 1075 
1.03592 & 1075 


0.01 

0.001 

2.997930 X 107 
1 


0.0001 

1 Oe 
299793.0 

1 

15500.031 
1.5500031 xX 105 
360 


| 3600 


0.373096 
0.372991 


1.2566371 
1.2566371 
3.767310 XK 101° 
1.2566371 
1.256637 x 1078 
1.256637 X 1078 
1.129413 X 1038 
1.256637 X 1078 
1X 1073 
3.9370079 X 1079 
0.0001 

0.1 


0.000165076373 


0.000155316413 
0.024710538 

1 

1076.3910 
1076.3867 

100 

3.8610216 X 1075 
1.01325 
76 
1033.26 
1.01325 
33.8995 
1033.23 
29.9213 
1.03323 
760 
14.6960 
1.05811 
760 


xX 108 


9.31395 
1.66024 


xX 108 
x 10724 


9.31141 X 108 
1.65979 X 10-24 


To convert from 


CONVERSION FACTORS (Continued) 
a a i 


To 


Multiply by 


To convert from 


To 


Multiply by 





Bags (Brit, nant. <... 


Barrels (petroleum, 


WSS) Sites th k. 
Barrels (U.S., dry).... 
Barrels (U.S., liq.).... 
Bare. 2: SRSye2GG 5: .. 
Barves> S6s'pomeb os. 
Belg, 51. ee eee, os 
Board feet 22001 6 os 
Bolts of cloth........ 
Bougie decimales..... 
Betas Set eet 


EE a Fae ae ees eee eee ee ek 
* Barrel (Brit., liq.) = 





Biurshele CBrit. icc. wh. <a 
So wOMi autos hare hiPhs nce 
Bara (Bri Ge) gece hs ceratikt sacs 
Barrels (CULStWdty indie. <- 
Barrela (U.Si/iliq. icc... . 
Bushelse(Brib.) cen. pathos. «. 
Buishels«(UcSs) anes ateok a 
Gi sTGGheene es cows, tach kx 
Cux meters wm, ane. ted. wk 
Gallons: (Brite). ae g tee es 
LOTT oe iia, reir ce ate Rar oe RR 


Gallons: (OS fek wt ess 
SHOT R a. tte Saharan Gee so: 
Barrels (UW. Solid.) sh yoke. .-s 
Muahelss(U.o)s Ss: ae. 
Gua fost. wien So": Fo 


Quarts (U.S., dry)........ 
Barrels (U.S., dry)........ 
Barrels:(wine)s!). ecient. ... 
Gusteetias — aietatincs My). < 


Gallons Briteicsd. chee... 
Gallons (U.S., lig.)........ 
dnitersws Se Anes the Bex... 


Gm. of HeKOoOan . Aa0). 40 
Dynes/sq.cm............ 
Ft. of H2O (60°F.)........ 
Grams/sq. ems..gre woh}... 
in, of Hig (32S Ry) ah, rok 5 os 
Kg isc comics aa eee bs 
Millibars astra captor. s.< 
Pounds/sq. inch.......... 


Dynes/sq. cIipss agi 2s 
Grams /sq. cresoti«e 1. 
Millibars:.a5 seco. 2 Po 4s 
Decibels... : MPacwetih sc. 


Candles, (ints) ae «fee 24 
Bete (ES a.) 4 s,.areiete 2 5c 
Biatsusiimean ie), sees cs 
Babstty (SO OHS) ac cscs hehe ooo 
Btw (GOSR A 2, ates tke dds 


Gal. ;¢m@GUST.)ee.. J8 ded 
Cal. gmaltmeanies....iac 3... 
Calsrgut.a(20°C:) sere as: 
Cucmicatmo gee, wee aas 


Floot=pounds awe wiiehan os. 
Gramsem. 4,304; aatae oes 


Jomles(Int. i. n-ehih ecb fa 
Kg.-meters.a = 5 
dew. -hoursiee. seme eee 


Barrel (Brit., dry) 


** International Steam Table. 





3 

1 X 107% 
1.5 
1.415404 
1.372513 
4.5 
4.644253 
5.779568 
0.1636591 
36 
163.6546 


5.614583 

42 
158.98284 
0.969696 
3.2812195 
4.083333 
7056 
0.11562712 
105 

1.03125 

il 

4.2109375 
7276.5 
0.11924047 
26.22925 
31.5 
119.23713 
0.986923 

1 X 108 
75.0062 

1 X 106 
33.4883 
1019.716 
29.5300 
1.019716 
1000 
14.5038 
9.86923 X 10-7 
1 LORS 

1 
0.001019716 
0.001 

10 
2359.7372 
0.833333 
144 

120 

36.576 

1.00 
0.999346 
0.998563 
0.994982 
0.999689 
251.99576 
251.831 
251.634 
252.122 
10405.6 
1.05435 1010 
25020.1 
777.649 
1.07514 X 107 
0.000392752 
4.48347 X 1078 
1054.35 
1054.18 
107.514 
0.000292875 


Bata CLS Teams: 
BitsUseCmMean) eae es 


“ 


B.t.u. 


B.t.u. (mean)/min.... 


“ 
fe 
re 
5 
a 
is 
a 
%G 
“ 
nf 
‘4 
ie 

B.t.u./lb 

v 
wp 
i 
6 
fi 





Kow.~hours (ints) wave aan 
Ihitercatmass heathens 
Tons of refrig. (U.S. std.).. 
Watt-seconds............. 


Bitaiiauiitn ese 


Bits w(lS Ti.) eis eatce tae 
Bits (BO° Rs) irae, otters 
Bitsttn (GOSH sie ty carte tyres 


Kip emeterspeteddiniect.t: ac 
Kw.-hours sae merhihn .- 2. 
Kw-hours (Inteircccake s 
ILitersatmarewinoptt ck. 
Watt-hours gust cccctols 
Watt-hours (Int.)......... 
3s, Uber sa teat ees ee pie! 
Ba teueeGLS is): ee eeeeearee hace 
Bitsuai(mean) acca ole 


BstruaGiSi)meeneeeeee Gane 
Bits (mean)ineeawaeee se 
Bs toule (SO Ss) eeeperee te oat: 
Calitkos/bit ahaa. 
RPS BCC Rris ain es 
Foot-pounds/hr....,...... 
Elorsepo wera: amore roe 
Horsepower (boiler)....... 
Horsepower (electric)...... 
Horsepower (metric)...... 
Kilowattss nase citer + cls 
Lb. ice melted/hr......... 
Tons of refrig. (U.S. comm.) 
Wi attsis ac Getto nl). Meroe ak 
Cal akg./mint.)ahee ee ee ee 
IT ES/ SCC niger mu aeeee eee ee 
Foot-pounds/min......... 
Horsepower: sce ae 
Horsepower (boiler)....... 
Horsepower (electric)...... 
Horsepower (metric) 
Joules/sectitct 1 eee 84 
Kg.-meters/min........... 
ESilowaittsiacns ee oe ee 
Lb. ice melted/hr......... 
Tons of refrig. (U.S. comm.) 


Be t.u.e mean) ine seen = 
Cal.sekg-a(mean)/hreienees 
Cal., kg. (mean)/min...... 
Eng 8/SOC hy cccnsntt cs cae a hot 
Foot-pounds/min......... 
Horsepower. 6202 S458. aa 
Horsepower (boiler)....... 
Horsepower (electric)...... 
Horsepower (metric) 
Toulles/secice. eaters aes 
Kg.-meters/min........... 
HGLOWATS heatcmt eee cnc are 
Lb. ice-melted/hr......... 





Calergits graye. seco 
Cu. cm.-atm./gram....... 
Curt. atins/ lbp en ae 
Cu. ft.-(lb./sq. in.)/lb..... 
Foot-pounds/Ib........... 
ip sehto/lDeeee men nce: 


0.000292827 
10.4053 
3.46995 1078 
1054.35 
1054.18 
1.00065 
1.00144 
1.00078 
0.996415 
1.00113 
0.000393317 
1055.87 
107.669 
0.000293297 
0.000293248 
10.4203 
0.293297 
0.293248 
1.00504 
1.00439 
1.00360 
1.00473 
1059.67 
1.00031 
0.999657 
0.998873 
0.995291 
0.251996 
2.928751 X 106 
777.649 
0.000392752 
2.98563 X 1075 
0.000392594 
0.000398199 
0.000292875 
0.0069714 
8.32789 X 1075 
0.292875 
0.251996 
1.75725 X 108 
777.649 
0.0235651 
0.00179138 
0.0235556 
0.0238920 
17.5725 
107.514 
0.0175725 
0.41828 
0.00499673 
17.5725 

60 

15.1197 
0.251996 
1.75978 X 108 
778.768 
0.0235990 
0.00179396 
0.0235895 
0.0239264 
17.5978 
107.669 
0.0175978 
0.41888 
0.555555 
22.9405 
0.367471 
5.40034 
777.649 
0.000392752 


CONVERSION FACTORS (Continued) 
SS EEE 





To convert from To Multiply by 
Baie Abi neentale ia Joules/gram teenie; «> 2.32444 
B.t.u. (mean)/Ib.....| Cal., gm. (mean)/gram... .| 0.555555 

Se eT koa Cu. cm.-atm./gram....... 22.9735 
ER BO Ace Foot-pounds/Ib...........| 778.768 
So Wa POST Dafa} eoy/Al sles ein cucures Re AO 0.000393317 
GeO se Joules/eramijcnc nt eae 2.32779 
Btn SOO Ane oe ddas Betas rane ee eee OOOO 
os Betas oninkyweee) tied oe 60 
oe Cals shige rent ice. dirt tenders 907.185 
ie LOGS Ys By Oiitb ie 5 rhang uinsguach aac 15.1197 
i Cheval-vapeur............| 1.48352 
es INF g6/ SOG a6: i-terstho eo 1.05435 < 1010 
ii be Maceo itaes Foot-pounds/sec.......... 777.649 
Be Rorictig ar eee FLOYSEPO WEL! erehely ete ee 1.41391 
ss Horsepower (boiler)....... 0.107483 
e Horsepower (electric)......| 1.41334 
a Horsepower (metric)...... 1.43352 
a Kg.-meters/sec,.......... 107.514 
st GLOW GES rida s albert «eye 1.05435 
a Kilowatts, (Ints)s atelsts sts 1.05418 
“ AWG GES sore Rein itl ak sites ens 1054.35 
ut Er etentstepcces| PMC REUBEN GK. torte nteatenr tie tus 1054.18 
B tau. (Gmean)/seer ci | HOP EB/BECs s1c.0s a sistele aie xe 1.05587 * 1010 
oe Foot-pounds/sec.......... 778.768 
a ELOrsepOweNxst.1.-ascae eer 1.41594 | 
a Horsepower (boiler)....... 0.107637 
as Horsepower (electric)......| 1.41537 
af Horsepower (metric)...... 1.43558 
* nlf MRR Bic 's: suaaco ween ie hs ca 1055.87 
Bits Saat treme elas, O97 SAseC mies) rete nas 0.271246 
B.t.u./sq.ft. X 
TEAS) ee a eee seo) el END: / BOL AMEN) MOS ee een = di 8 0.0235651 
a Kowa/sdiotth thm ieee an ou 0.0175725 
$ JW atts/8qgs, in 2 cisiciees ete e. <5 0.122031 
Bucketss(Brtepete salou ans 2. ane enaia ee 18184.35 
ee ake tae Gallons(Brit.)ii. fiecsan ee [4 
Bushels (Brit.)....... Bags((Britsiniet iG ads. as 0.333333 
ee | i nea Bushels (U.S.)icc anette f 1.032056 
i= MORI RE 25 OUTER sy 0 beeen ss: Ontarn tems nce rere 36368.70 
tee Mees Be Cu. feet 1.284348 
eS OO ee e5.3 Cu inehes:.24uiitaiadee ts a 2219.354 
Ae Lys oe 5 oe ee Dekaliters. c20.nkals pes >» «1.8.636768 
bs eS ae eee Gallons (Brits) texas ee oo 8 
SS eee L < Hectoliters: aitweitin 1a teu « 0.3636768 
oF AMAL oh. Literanct nats. wutanitesers 3041) B6.80708 
Bushels (U.S.)*...... Barrels (U.S.), dry........ 0.3047647 
Ss Sia fet. + Bushels (Brit.)............] 0.9689395 
ATO TE.G 3: CuO, oc acas Mee des 35239.07 
Se Mee ay 2 2 Cu. sfeetrs mat hain frieze fz. 0 1.244456 
‘Tee NEOO L263 Cus inohesigas: ts atta ss 2150.42 
a ORE SG Cus metersic. 50+ mae ce on 0.03523907 
ren ANS 38 CU VALAG deeds att wae ste 0.04609096 
fo WOR. Bhhas Gallons (U.8,, dry). 42.5.../8 
os Gallons (U.S., liq.)........ 9.309177 
fie BT OGA.F 5: LAGONS iis oe ees 24 RB R SOS 
Vos ea iam: Ounces (U.S., fluid)....... 1191.575 
“ Peeka (U.S: sawtrcsterta ths 3 4 
“MM@ENT (HGS oc Pints (UsS:, dry) iiuernis: «ol 04 
gy | bey oe eet Quarts (U.S., dry)........ 32 
Oe STAG a Quarts (U.S., liq.).........| 37.28671 
Butts (Brit.)...... Bushela iC.) mas: casei « 13.53503 
e Cu feet stevacetiormanot.4. 4! LO:84976 
* Cu. meters... aruna o.. 0.4769619 
Po MRL bd 9 Gallons (U.S) ist wonee te. 126 
Cable lengths........ Fathoms an austisuntc ae ton « 120 
pie tt tea one Pets. aie rpmon a siete dere. el eO 
a WES acs IMIGtERA nde cabtesmamabian aaetik 219.456 











To convert from To 
Calories agitate a choite at satallamyaetenetn: tena mene heirs 
i ‘Bitte GIS) beaten nant bees 
es Bt.t(meanyiacn cere <8.) 
eS Bats WnGO dinate a ear 
My Brtsatn(GOCE:) caches betes 
a Cal., gm. (IST.) 
Ae Cal. gms (ean) ehh eee 
OMT Rabe toe Cal., gm. (15°C.) 
= EDS et st Cal., gm. (20°C.) 
vt Calcckagudetaatsd Meee aes 
i Caliukg. CISL. )icactae 4. beats 
ae Cal., kg. (mean)... ...... 46%. 
oy Calindea GSoC. eer ect. coi 
ff Calis kg=(2ZO°@ Rea Ral 5. 
ne Gu..em -athicns cei 
+ Gu. fti-atin aie hese 
SS et TRE heer ony Ege actives ae ete ae Sz 
es Foot-poundals, (9 0..0% 0.2% 
ce ES Tis te Foot-pounds.).3). {53 6.4035 
a Gram-em, «cui pa ns 
. Hp, Outs 57 s5ic en PRs. 5% 
G Jouleses? asieai A Senaees woe 
se Joules Cinta fe Sr as 
TOTES: Kig.-metersippcclits olen. 
id Koy: -Hours: <c@gern tes 3 & 
eet Oh es. Liter-s410 1.358 72k 5c 
ss Watt-hoursiin.: sevice 63% 
“ Watt-hours (Int.)......... 
ce PA biol WEEE BOCONGS 1.1.01 65% 
Calories, gis (@aean)..2| Batelis ocacmese te tre oes ee 
ss Cal. gms. s.n55 te a 
ni Cal; gt.) GB PO oli ak aon 
nie Cal. ga. QC Ae A ua 
ae Cal., Bg. (ean}>..0<73. 5 4 
ee Ci. OF abc ees 
2 Cu. {eatin ces ele See as 
BEG ouz asi ise stab arslenis 
1 Foot-poundals............ 
me Foot-pounds.\/2 .i..o2.~ +5. 
BS Hp.-houra. tessa tense sens 
- J OUIOS Se pant hehe orators 
oh Joules Cinta). 83.882 tow ss 
¥ Kg.-meterass .. 2. seed ee 40% 
Le x PsER Wes ERAS. caverns eee are ees wtkee 
as <P aeher eG iia... are ea are 
BS «| Watt-seconds. wacko 22055 06 
Calories, gramGGcG.))c<) Botieivs saree armoie holes = 
m Gal. ganic. Saat eich oe 
y Cal. gmoa(IS Doe teen o 5 
th) Cal.;, am. Gnean)eeise, ce< 
“1 Cal, .am.. (20°C ees eek kes 


Calories, gm. (20°C.).. 


Calories, 


“ 





JOWOS «10 ad cA Me ele Oc 


Sali g pitas (isk apitntere mre 
Cal., gm. (mean).......... 
Cal. gma thbr Coe. dates es 


Bt. SLaRaewevtteen ~ s 
B. tu. (ean) aemeacee hk « - 

Buti, (60° R:) samerateet tie 
Cal. 5, PPicnrcus eee wee ox 
Cal.5 hg. (MEN) een ath a: 
Gal. vhoo (S8COi, sehen. 
Cal., kg. (20°C.) 
Cut om.sa tim ge sforiicciikts 





Multiply by 


0.0039683207 
0.00396573 
0.00396262 
0.00394841 
0.00396709 
0.999346 
0.998563 
0.999570 
1.00050 
0.001 
0.000999346 
0.000998563 
0.000999570 
0.00100050 
41.2929 
0.00145824 
4.184 X 107 
99.2878 
3.08596 
42664.9 
1.55857 X 1076 
4.184 
4.18331 
0.426649 
1.162222 x 1076 
0.0412917 
0.001162222 
0.00116203 
4.184 
0.00397403 
1.00144 
1.00078 
1.00194 
0.001 
41.3523 
0.00146034 
4.19002 x 107 
99.4308 
3.09040 
1.56081 Xx 1076 
4.19002 
4.18933 
0.427263 
1.16390 X 1076 
0.0413511 
4.19002 
0.00397003 
1.00043 
0.999776 
0.998992 
1.00093 
4.18580 
4.18511 
0.00396633 
0.999498 
0.998845 
0.998061 
0.999068 
4.18190 
4.18121 
3.9683207 
3.96573 
3.96262 
3.96709 
1000 
0.998563 
0.999570 
1.00050 
41292.86 


a a ta a 8" A I | eee 


* Stricken or struck bushel. A heaped bushel for apples of 2747-715 cu. inches was established by the U.S. Court of Customs Appeals on Feb. 15, 1912. 
A heaped bushel equal to 1} stricken bushels is also known. 


** This is the calorie as defined by the U.S. National Bureau of Standards and is equal to 4.18400 joules. 
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CONVERSION FACTORS (Continued) 





To convert from To Multiply by To convert from To Multiply by 
@alonies gana) oo Led Sey oa. eR Ae eae ae i 4.184 & 1010 Cal., gm.-cm. B,t,u.=ft,. 0671969 
Meese t Foot-poundals............ 99287.8 (Wobe MC Keb dehaak, Se ACH) (hiteex<oBCsy Ltay pak) “ e 
OD csiesote 2c en Foot-pounds.......... 3085.96 Beeaor 
oe Ay coe GrAM-oDi anki re 4.26649 X 107 ut — 0.806363 
Dale Wear autencesicesss Hp.-hours.... 0.00155857 (hr. X sq. ft. X °F.) 
cy eee ee Joules.... 4184 Cal., gm.-cm./sq. cm. .| B.t.u.-inch/sq. ft..........| 1.4514530 
SL artaeote ne Kw.-hours...... 0.001162222 alin GeHseOu min fear + Planck’s constant......... 6.381531 * 1033 
Be eee al os Liter-atm.... 41.2917 Cal., gm.-sec. /Avog. 
ee aie ree, eS Watt-hours........ 1.162222 ING. (oben, ir... Planck’s constant......... 1.04849 * 101° 
CaloriGs, cage MeAN ys hE Wokrc cere Goce 3.97403 Cal., gm.-sec./Avog. 
a Bets CUS ye. = 3.97144 Nom (pb Veet Planck sconstant. va. yes 1.04821 XK 1019 
se B.t.u. (mean)..... 3.9683207 Candles (English). ...| Candles (Int.)............ 1.04 
i BCE a GOCE er nen ns mite Aree 3.97280 ss Peet |) Eleinertuniter enya meen aan ello 
Lie dots 7's ton ah ct CRC Poe 1001.44 Candles (German).... Candles (English).........| 1.01 
S iat aM e eke ce co 3 1000.78 He Gandles* (int... on eae 1.05 
i Cal., gm. (mean) 1000 re Peete nite yeniaacc eterna elsiLit) 
4 Cal., gm. (15°C.) 1000.10 Candles (Int.)........| Candles (English).........| 0.96 
= Cal., gm. (20°C.) 1001.94 Rl tee hey i, Bo Candles (German)........| 0.95 
Bad s4: ee oyeatans is ms 4.19002 X 1010 ue Candles (pentane)......... 1.00 
Foot-poundals.... 99430.8 LS ere ae otnersintvsn ne eee rete oun iee 
ss Foot-pounds...tc... 3090.40 maaan reytlsceh ba Lumens (Int.)/steradian...| 1 
STR. a eee eee 22 4.27263 107 Candles (pentane).... Candles (iat.) icine. ben ss 1.00 
i. Pip shOUEe ee eee a 0.00156081 Candles/sq. cm...... Gandles/sacincate ees 6.4516 
SC ALOR retorne ne tes on oe 4190.02 La ial nt Sanh Bee Candles/sq. meter......... 10000 
> FSG SIMCLEESee ee enn ees 427.263 sd Pe rte Foot-lamberte. o.-. ee lss 2918.6351 
Kw.-hours (Int.)... 0.00116370 cubated bs Wamibertsin pusesansaeme aon 3.1415927 
BOTA ne Sais oa hppa suerte eee Am 41.3511 Candles/sq. fti....0.- Candles/sq.ineh. 7.0. 645... 0.0069444 
‘n Watt-hours.... Dees so Al BS 9O. be os Candles/sq. meter......... 10.763910 
Cal., gm./°C ENG he eee te ans | Os00220462 eT ee ae Foot-lamberta.. 2.5 55 ee os 3.1415927 
ee cree JOULEST OE AC weet. tr ae 2.324444 PN ple rte 0) bee Thambertsencsee ere 0.0033815822 
Joules (Int.)/°F...........| 2.82406 Candles/sq. inch. @andles/sq..cnas a. ne 0.15500031 
Cal., gm./gram Basu weee ote ee ae ke EE, We cgbeintes ep Candles/sq. foot..........; 144 
— Foot-pounds/lby... 2. et 1399.77 a Foot-lamberts..........4. 452.38934 
i Joules/eramcs.e. : ose at 4.184 a ny ©. | bamberts'o..csco st ee 0.48694784 
......-| Watt-hours/gram.........| 0.001162222 Candle power (spher.) | Lumens.................. 12.566370 
Call gm. pmneamoe —C)| B5b.u./ (ib. xX °C. ), ea. oe oi 18 Carats (parts of gold 
ee i BME Fea by) lo pam cated sh Desire cant are per 24 of mixture)..| Milligrams/gram...... 41.6666 
a Caley (sere. Coie ae a 1 Carats (1S77). 25 oa% CAINS Ae ee een ae 3.168 
¥y | Joules/(gram X °C.)...... 4.184 et Mast sac Soke IN GOL REA tn, Keo cic e- nue ie 205.3 
a Joules/ (ps XE oss] 2064.35 @arats (metro). wr Cla Satta renre ts ets 3.08647 
Gali grin iirc e is ae Bob Whistle eee. to |LOLO08 96838207 UG Grams desteste ees woe es 0.2 
nate eg A alt cle FrEE SCC LAM etre eee 11622.222 uy Milligrams esters: 200 
eer a? Vicaittneeees, weet MES | 0.001162222 Gareel units. ...026 ic Candles (ints ccnacecse rn 9.61 
Cal., gm. (mean) /hr..| B.t.u. (mean)/hr..........| 0.0039683207 Genitals eee Kalograms ase 45.359237 
- BITES /RCCh ae eee 11639.0 es Re Roundswraaer ee oe ee 100 
“ Wich is ceaiiee Ween een a ae 0.00116390 (Gentares i neta UGS ole ta vs Cxecn eto akon 0.01 
Galiki./ Uren. TE te abc, hep eater aah 1.162222 LS eee een aise Saicleetnenniat. searing ne 10.763910 
Cale, g7e/miny.. 4. Beta Wun cian kee se 0.0039683207 Od ape gon nate Saenmchessmenate rem et eae: 1550.0031 
lial aps SI ree WIT ES/ SEC. Si ts ee eee 697333.3 at cfrna upc Saremecorsserue tne ik 
ate te ee) rR ee i ae fae ee aero ACPA ae ae 0.069733 Be lay esr se Saunvardsieae ohare ects 1.1959900 
Cal., gm. (mean) /min | Biba. (mean)/min’ 2.2... : 0.0039683207 Gentioramstenen tre Grains..... 0.15432358 
e ESI gS) SECM Le ee 698337 Se Be te Grams ere nee ea tan: 0.01 
Joules/6ees. 25)... ee 3+) 020698337 Centilitersanat since Guteme ees ca ee es 10.00028 
ee Wc Laan tee es eee ae 0.0698337 ST iene ween Guin cheste ete eaten! 0.6102545 
Cal., kg./min Kg. ice melted/min....... 0.012548 ae Soe tc Titers es eee 0.01 
z Lb. ice melted/min........| 0.027665 Ua Bitiacdenry Ge Ounces (U.S., fluid)....... 0.3381497 
OO a henley Witt ia MMe cc tee 69.7333 Ceres sic ores ac ool) LPR OMUINGE) oonencne de ie xelO8 
Walsenuniy/ Sec ones. aoe IBStaUe BEC UMC ree Te 0.0039683207 as | HED) SR RON mere trent catiecus hee 0.032808399 
ee Bree see thot: Lee 4,184 X 107 eS Oa Feet (U.S. Survey)......-. 0.032808333 
- Foot-pounds/sec.......... 3.08596 MU Je eheKGKsee 5 a ono oa oie oop 0 0.098425197 
i ELOnSe POW.ElLeet etree ere 0.00561084 My Hiking hiesaac ccneear eee rents 0.39370079 
i Pee os Wiatta nee ee ee des 4.184 m Links (Gunter’s).........- 0.049709695 
@alvrginncieany Seca pbires/ Seca weet te: 4.19002 x 107 it Links (Ramden’s).......-- 0.032808399 
a UR TRIE Se A baPn cloner eeennneatemeS 4.19002 WMeterstor emi eon ee 0.01 
Cal., gm./(sec. X Ss See ets Mucronsstee cece toe eae 10000 
Sassen eer ea B.t.us/(htascsditvens. 13272.1 Lie ae Miles (naut., Int.).......- 5.3995680 X 107° 
: Cal., gm./(hr. X sq. cm.). .| 3600 cop AEC eree oF: Miles (statute).........-- 6.2137119 x 107° 
YE Wiatts/Squrcm. ace es Ae. 4.184 2 Dh lilt verte ciety mah Villimetershaseame seer LO 
Cal., gm./(sec. X ie or city 200 Mnllimieronss, er) weer iL Se we 
Beem. OOH as. IByaisub/ Gao, << astebiiin os, On) | Velie nets) I PRR cedar Milseeme cee ee ee 393.70079 
Cal., gm./sq. cm...... Betsu.feqe ftueer oe ee 2 3.68669 ae) Pa coreee s Picas (printer’s)...-...--- 2.3710630 
“a Points (printer’s).....---- 28.452756 

















* For factors for © = 12 scale or those which can be derived from same table on Values for General Physical Constants. 
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CONVERSION FACTORS (Continued) 














To convert from To Multiply by To convert from To 
4 
Wentimeverssvavist ocr | ROOS  atacca ee art creme 0.0019883878 G@ircumferencesa.4- 7 Vlinutesin) 2 pe ct 
Li in, 5 he Aine Wave length of orange-red a te eo te RAGING eee oe cao eee Ok 
line of krypton 86.......| 16507.6373 ee eet Seconds x.-hacopwueeat tes 
ph cee hith aa hei Wave length of red line of Cords2x. oc wien ae CWord-=feetare si hota ye tee 
Cadimniumen eat | LODoLSO4Lo: ei RRR ACES Ca feetiras nace eee ee 
as ea aan Yards-scve: soph pero e i Sesh ie aro* 0.010936133 LEE A icc 5 Ne “Spa Cu. meters int cateateae aoe 
Cmyosetlg O2Co) anne AtMOSPHeres:.4 ofa cen ee 0K 0.013157895 Cord-feetsuennvee sa. % COTES 5 oases a ee 
SO as een hatin Bar irra cmt iii tee orca tate 0.0133322 Me) “eager cee aoe Cui fection. sac-teie asses et oe 
Se Dees DYNe8/80s) CU is ene 13332.2 Goulombs wnascee nee Abcoulombsipee panier 
FL Metireseas Hit.on 204°C.) ingens 0.446050 i Deaton, dat Ampere-hours.......-+.-.- 
ee eae Btn of HeOl(G02H) cmc 0.446474 re Cee. be Ampere-seconds.......... 
ee eee toe Inotes (OlC@.) aia 0.39370079 CO) erugee em ae Bae Coulombs. (Int;)).. .2.2r4. + 
et Babs Isp. /Sd. Meters anda we 135.951 eae Electronic charge......... 
ee goss POUNGS/ACs)fte aatcmee 220 27,8450 nee Sry tat ae E.M. cgs. units of electric 
art ee oh re Pounds/sd. inchs cern. 0.193368 CRATE vers cos ern 
Pee, Meta TODIS se, osncak tees wewictyEe ee 10 ut E.S. cgs. units of electric 
Cm. of H:O (4°C.):. . ;| Atmospheres; ..........3..; 0.000967814 CHALLOs teotiag ein airbase ss 
o DD YNES/ BOOM crn ctsvemah 68 980.638 et Faradays (chem.)......... 
my ' Pounds/sq.,inch. ....5:.-. 0.0142229 (eee bd. Semaine by ee Faradays (phys.)......... 
Centimeters/sec...... RGSt/ MIN er atecnict ase ee es 1.9685039 (Ue Fue nate te Mks. units of electric charge 
oe Se eet Secret tata ta cuteaen her 0.032808399 fk eee oe Statcoulombs............ 
eT RA eee Kilometers D0) .6 ccs cages oo 0.036 Coulombs/cu. meter..| E.M. egs. units of volume 
eg MPAs Kilometers/min...........| 0.0006 charge density.......... 
5) Oe PNAS crs Knots. (Int.)........0:..>+... | 0.0194388445 o wis || Se CRBs ABAUBS vr wwe ale oss 
PS @ Sie ha Meters/ min .< cotta ajppocte ae 0.6 Coulombs/sq. cm..... Abcoulombs/sq.cm....... 
pe Oe et Ina; Miles nina cles aes 0.022369363 ce ee Cgs. units of polarization, 
tay) a ee eee Miles mini. aactia aie ee 0.00037282272 and surface charge density 
Cm./(sec. X sec.)....| Kilometers/(hr. X sec.)....| 0.036 Cubic centimeters. ...| Board feet............... 
MA fe Miles/(hr. X sec:)\...«..;. 0.022369363 ts Bushels (Brig. x tna ihe) oo 
Centimeters/year..... Inches): year: «cura: eos 0.39370079 ce Buehels: (U.S) sea seccs oe 
Centipoises*......... Grams/(cm. X sec.).......| 0.01 cm Ci. feetsmmudmrndc as 
aap Bren eae ae POIBES Whoa hare 0.01 ne Cu. INGHES 5%: < 1200 ete 
Sale Un Sth) ame ne Pound/(ft. X hr.).........] 2.4190883 Ss Cus, Meters; Ge c aa pseus ane 
fe ae eee ee Pounds/ (ft. * sec.)....... 0.00067196898 ee Cl, WATER oo ccrk cca cee S 
Centistokes*......... BOOKER iit ah ca teccr onoe eae 0.01 sa Drachms (Brit., fluid)..... 
Chains (Gunter’s).... .|Centimeters.............. 2011.68 ae Drams (U;S,, fvid)).. an<c2 
gd Chains (Ramden’s)........ 0.66 bf Gallons: (BritJsec.an2 52.3 
us Reettoa tis Etrac en nearer 66 * - |: Gallons (U.S., dry). acces. 
a Feet (U.S. Survey)........ 65.999868 us | Gallons (U.S., liq.)........ 
nd ENirlon Stes ye cae eee 0.1 “s Gills: (Bit). ite gate 
a Mnehess aont ae we he me 792 a GAS CUS.) oe ce ae ee 
i Tinks: (Gunter's),.ccmmacs- 100 LatOre ce8 neato aa eae eee 
‘ Links (Ramden’s).........| 66 " Ounces (Brit., fluid)....... 
si Wisters.. oe rsun ices 20.1168 Ounces (U.S., fluid)....... 
i Miles (statute)........... 0.0125 Pints (U.S., dry).........- 
‘ dWoY0 LSP tues A atticn ec Ie 4 us Pints (O5.. hides. sek 
ace tll) NRCS a aera Boa o6 ae 22 0 Quarts: (Birt.))s. aascee 
Chains (Ramden’s)...| Centimeters..... 3048 " Quarts (U.S., dry)... <.<.-- 
Chains (Gunter’s).... 1.515151 « Quarts (US. Nac cacacces 
u Beet ren vitor tcn .| 100 Cu. cm./gram..... Gu; fa /ii 752 ce noiortere 
oe ...| Feet (U.S. Survey)........{ 99.999800 Cu. em./sec..... si MOUs, EGS ROR cc wes «canta aie arse 
Cheval-vapeur....... Horsepower (metric)...... 1 “ Gak (U.S mins onto 
Cheval-vapeur-heures.| Joules.............. 2647795 Gal. (U.S) ren. o.00 kare 
Circles sayin: DG greost ay etc Mactan 360 Cu. cm.-atm. . 1 Se ae i eee ds 
 Sbtiauer mare ar (CONC ah ao dimmers Cane: 400 > ATRL Bact. Wer NORD) a awe 
Oo) Gale nealaesbeegay oh alos IMU SER i oh stag > Gr || ieee ne eo th ei OW eee ne ee Oe 
Mie ROA ate AAT Radiansieceniagasecs 6.2831853 Cal; gz.) (mean) cnc Sr sss 
Se aoe aera rere Signs.... nt 12 A Guy hk-ptmares sok fae 
Circular inches.......| Circular mm... . O85 ee OO OG a en Joules ay cence een 
8 enemies IS CRC 3 oe 5.0670748 ut Salles ial tl AW URSDONDS oe tae oth eo 
re Sq. inches... . 0.78539816 Gu. om -shine/ pram, J ebstells/ibs 0 nuns scintes 
Circular mm...... Sas Gian cals 0.0078539816 Me Cal., gms/zram. «6605565 
ee oeiy eee Sq. inches.... 0.0012173696 Cu. ft.-(Ib./sq. in.)/Ib..... 
os Scar iiiinL een unnt 0.78539816 a amet Lee a | ovr cae eae eee ee ee 
Circular mils Circular inches... . 1 X 10-8 Joules/gram.............. 
ss Bq Cldeh ckain Gg 5.0670748 « 10-5 Kg.-meters/gram......... 
ve etoluingettinnmy fice mele 7.8539816 + 1077 LO. x cos EWR Be fee TR a cnn bent exeaet os 
x SEBS ona? SEE ey 0.00050670748 Cubic decimeters, .... GA. CM's codaehiti ste IS hes 
ae re MR Sc sinila te sa) saa eensere ite 0.78539816 a wae be Guteeneme er eee 
Circumferences.......| Degrees..... 5 BOO? Wa?! | yo e* GI F ew fcc Reet eee ee Guyinghes ase eee 
> Grades easier 200 tO weere oo". Gustmutersias.omonn. ase 





* See also special table on viscosity. 





F-218 








Multiply by 


21600 
6.2831853 
1296000 
8 

128 
3.6245734 
0.125 

16 

0.1 
0.0002777 
1 

1.000165 
6.24196 X 1018 


0.1 


2.997930 X 109 
1.036377 X 1075 
1.036086 X 1075 
it 

2.997930 X 10° 


LL 0st 
2997.930 
0.1 


1 
0.00042377600 
2.749617 X 1075 
2.837759 X 1075 
3.5314667 X 1075 
0.061023744 
1x, 10-5 
1.3079506 x 1076 
0.28156080 
0.27051218 
0.0002199694 
0.00022702075 
0.00026417205 
0.007039020 
0.0084535058 
0.000999972 
0.03519510 
0.033814023 
0.0018161660 
0.0021133764 
0.0008798775 
0.00090808298 
0.0010566882 
0.016018463 
0.0021188800 
0.015850323 
0.00026417205 
9.61019 X 1075 
9.59637 X 1075 
0.0242173 
0.0241824 
3.5314667 X 1075 
0.101325 
2.81458 X 1075 
0.0435911 
0.0242173 
0.235406 
33.8985 
0.101325 
0.0103323 
2.81458 X 1078 
1000 
0.035316667 
61.023744 

0.001 


CONVERSION FACTORS (Continued) 




















To convert from To Multiply by To convert from To Multiply by 
Cubic decimeters..... LOp see akco (1 Bhs A eer Be eee 0.00138079506 Cubic inches........ Ounces (U.S., fluid)....... 0.55411255 
as pals Rie eae DERURES csi WM, aS eet neha aes 0.999972 Seah Abba Fecksi(UsSi) name. wie olay LOOOLSCOL O17: 
Cubic dekameters....| Cu. decimeters........... 1 < 106 i POTS eobye City,) ener ein as 0.029761628 
¥ CBieareGtae aed. ee thet cokes 051 35314.667 se ER a Be beshowtsy (Ul rgil BKOP DN 4. ceo Gay Oo 0.034632035 
. CHT ANGER ORR wohl sets ass 6.1023744 x 107 aise tote eee Quarts: (USS, ndry)e, one ar 0.014880814 
$ Gh bmeterscwm aim ews deh, 1000 TT eee, bo Quarts (U.S., liq.)..........| 0017316017 
at cera | WL COT Sine avkt a, RR peer wc. 999972 Cu.in. of Hs0'(4°GC.)....| Pounds of HiOs.1..257 5... 0.0361263 
Gubic feet. oie. Aicre=teet irae ou Mee ho 2.2956841 x 1075 Guyane of 2 Ol (G02) eoundsiof H2O cea. 0.0360916 
es nc) ce Board  featigthennmeadsrn.. «0 12 Cubic meters, .)......| Acre-feet... i... 0000s. 0.00081071319 
SOP i ORS Te 8 hs Bushels (Brit.)...........| 0.7786049 e(L BORE. 3. Bartrelsi(Brit.) .upeaeene ase 6.110261 
“OR Cerrone: :... Bushels (U.Si)itinss 5. 0.80356395 SOERE PT IG: Barrels (U.S., dry)........ 8.648490 
The SCE: Sas Cords (wood) te ieake .. 0) 00078125 OM EN OBR Ls Barrels: (US alias )ieneieea: « 8.3864145 
Fe Fee ee Gord-feet. : suntan nie b 0 0.0625 us Bushels (Brjt2)s jc. o 27.49617 
ee ee ee Cu. centimeters...........| 28316.847 ui Birshelsn(UsSy)r wreaths cs. 28.377593 
SE gee Cr ret 5 oy ae Cis IMSterk,. fot cee es ce + MOLOZSSIGSAT. ie IIE O (Give 0 RR mir uct cota a OW ea: L108 
ee oe OE Fe: Gallons (U.S., dry)........| 6.4285116 Sc REE Fe Cus fedtrmm tater ns 35.314667 
i Re oe oan eee Gallons. (U.S. ligs)ienew ie. 7.4805195 Cae ERs TSE Cu inches:, fatnnaerieeres «4 61023.74 
ae eee Witera tor cadecePanrdh 4... 28.31605 OE fy 4 Cusyardsx. emmcsiorrs®.4.0 1.3079506 
A? ot ied Gece Ounces (Brit., fluid).......| 996.6143 se SITE eS. Gallons (Brit.)............} 219.9694 
SO) Ge RAS. Fs. Ounces (U.S., fluid)....... 957.50649 i Gallons (U.S. lic).)aee eres 264.17205 
Cot Se Otis &. -... Pinta (U.Sa lig hiassel. . 59.844156 me Hogshead)s, iia Poa be 4.1932072 
oe ar Shes Quarts (U.S., dry)........ 25.714047 ie ee, JELHe TS ait. a cere ores 999.972 
St a prering 2.5) Quarts (U.S., liq.).........| 29.922078 a ae Pints (U.S8.plig.)...8eee con 2113.3764 
Cu. ft. of H2O it” Cee Se... Quarts (U.S., liq.).........| 1056.6882 
(SOIZSR OR ee aes : Pounds obHsOkey..bi2. ... 62.4262 a GUNES Siteres tye psa niern PN ace il 
Cu. ft. ot H2O (60°F.) | Pounds of H20........... 63.3663 Cu. meters/min..... Gale (Bmb-)/ mine tee 219.9694 
Cuckt. Airaheene ao... Acre-feeb/hris. tees. plik. 2.2956841 X 10-5 Asie! he Gal GUss;) mini wees ne 264.1721 
ene Soe Gu. ¢m./seGn. sess. 7.8657907 oo PTOEW OE t Ibiters/, mint) eee 999.972 
Ua S gray my See Guasstt. (day oe ERR R En 24 Cu. millimeters ..... @ilacmagmes eee eee 0.001 
bgt Sees... Gal 8) fa¥ ie nk es 7.4805195 (PRATER. D Gus incheste2s me. 6.1023744 X 10-5 
Sy! ee PA ORE Se i... Dapersy hr ee soe eee ee a 28531005 SG eee a Gusmetersie wits oP cles VES er 
LOR shiry Atal.) G+ We Sere Aere-feet/hr so ..gh. ocak es 0.0013774105 COREE WIRES +2 Minims: (Brit.))).cc.an.t 7. 0.01689365 
Sr se SROR sf: | Acre-feet/min............ 2.2956841 X 1075 fe BO eeientes Minima: (U-S:) ae eee 0.016230731 
“t wf OPeSek eu user: See gauss watt, to 471.94744 Ouscvarda eee Bushelsi(Brit.) Mere ererete 21.02233 
Sr ROCRE SA. Cutts /he ete Sh 2 60 oe WeeRa pee Bigs els (eS) a3 wae 21.696227 
Gi nc eeteehi.. Gal. (U.8.)/min.......... 7.4805195 er. Cudiom squad 764554.86 
De tech rN UAieTs/ Sec... Gebers Geass 0.4719342 "Cel BETO Fate 2. (OMRG Cc(cknn maAeeneMParere ort tn 1a ey areas 27 
Cu. ft./Ib Gun cm. /erams taseomite 23 62.427961 Sa oe 7 A @usanches eae. sect aes 46.656 
4 oe Se: | Millometera/eram:..c5=.. 62.42621 so BERRI UCG : @uametersne ti eee 0.76455486 
Cusft!/seca...6......| Acre-inches/hresss... hs. .|)0:99173558 Saas ay aa eee Gallons (Brit.)............| 168.1787 
Ea 1Test eb Bs: iy BRU (ROE Rca tech) 4. 28316.847 cap reese ey Of. Gallons (U.S., dry)........| 173.56981 
me Cu. yards/min.,.....+... «| 2.222222 = Saas 2. Gallons (U.S., liq.)........ 201.97403 
yg ng eee at bo. Gal. (U.S,)/min, oso... 448.83117 ite MERRATAT BA: Liters seca RRR 764.5335 
See Trees sk TaGers/ MIN nae eetey ay ys ee 1698.963 {C EEeea en |. Quants(Britsi, see 672.7146 
ene asters’. (:. Agtars/ee.c cement <: ; 28.31605 © Oe Quarts (i.sindryeane 694.27926 
Cu. ft. of H2O ‘ie’ MRCORT YF Quartss(UcSanlids)antekee a 807.89610 
(60°R.))/seek ae .k +... iolpt-OV minum, sen ee 3741.98 Cu. ydi/min ee: Cunitc/secientas Meee cs 0.45 
OnE MR maz an ci eree a eee SB RCAT Ee cee a eee re Ae 2.72130 5) RE OEATY AP Gal. (U.S))/secs eee 2 oh 3.3662338 
fT EE = ance 8 (CLs {Oe eee RON cca ee 685.756 Uo rt Fs Tuitersysec mere, Metres cs 12.74222 
ee se ee Le: Gio atin ata. 28a l 6.847 Cubits.. sateen ae: @entimeters)7..c0e.wtaee 2 45.72 
le x Bet S.6.c2 Cu. ft.-(b/sq. in.)........ 14.6960 i AOR @ |. Te ere ec 1:5 
BET AA eee Sent Foot=poundss. cqisenmus th <. 2116.22 10 os. RRA FS Tnchesh nto RR ae ess 18 
ee AS Se RS ss TA HOMES bets iota ators <6 0.00106880 
OC BPeOta ter f.): Joules tame eec era eee: 2869.20 Dalsonsicole me terenee | Ceanas aan aac eset ne eneret 1.66024 x 1074 
ie Se EAS 7s, Kg.-metersaaraeucunn 2. 4 292.577 Daltons (phys.)..... Grams...ica nei: 1.65979 X 1074 
Se PCE ce Ess Kew hours... semua eds 43: 0.000797001 Days (mean solar)....| Days (sidereal)........... 1.00273791 
Cubic inches......... Barrels.(Brit.)cpanocws ae os 0.0001001292 “ Hours (mean solar)....... 24 
oe £7. BarrelsnCWsS., dryiimrae v4. 0.00014172336 “ Hours: (sidereal). Hawes. os. 24.065710 
oe Pos Se Boardteat...;<qeshaceeete tas 0.0069444 “ Years (calendar).......... 0.0027397260 
vue ee: Bushels (Brit.)............| 0.0004505815 “ Years (sidereal)...........| 0-0027378031 
i Se Bushels(WUiS:;) eaneneeeters 1: 0.00046502544 “ Years (tropical).../.:....- 0.0027379093 
ee 2 @uyoiiece pees ee ewan es 16.387064 Days (sidereal)...... Days (mean solar)........ 0.99726957 
Ay Sf Spetia 2 5. Guitectemeracs: areas c.. 0.00057870370 i ilo bikae =: Hours (mean solar)....... 23.934470 
ee cree Gissmetersipess rants a ae 1.6387064 x 10-5 us Hours (sidereal).......... 24 
oo P82 Guayards.,.2. -gewetd fa: 2.1433470 x 1075 pea Minutes (mean solar)...... 1436.0682 
RT | ak Bie at Rea Drams (U.S., fluid).......] 4.4829004 a Minute (sidereal)......... 1440 
use beatae f:., Gallons (Brit.). 4.) .@ 8 -. - 0.003604652 OMEGA |, Second (sidereal)..........| 86400 
Ce shee Gallons (U.S., dry)........| 0.0037202035 meer y, |: Years (calendar)........-. 0.0027322454 
mere ee Gallonsy(U, Sy liga) eeeeaee 0.0043290043 oe SEO i. Years (sidereal)........... | 0-0027303277 
Cor. See ee Thitersmce inc cok sehen c 4 0.01638661 ie _....,.| Years (tropical)...........| 0-0027304336 
LS Peat es: VGnllilitersss fo eae ola. 16.3866] Decibelss cammewcmes EBS ig ce ae et 7 oe 0.1 
“SRR EE EL a Ounces (Brit., fluid).......| 0.5767444 Decimeters......... Gentimetersa meme: 10 
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To convert from To Multiply by To convert from To Multiply by 
Decimeters.4 0.5.55... Reet eiiticstene ceri bes 0.32808399 Dynes/sq. cm........ Cm. of H:O (4°C.)). «2.2 2. 0.001019745 
poe 0 0) Tart et eee Feet (U.S. Survey)........ 0.328083333 ae Grams/Sds CM...-streetents beaks 0.001019716 
LS = ri 9 Bea Te aa Imchesii ee ieee ah Peeeeee ces 3.9370079 ce, PRA Tee In. of, Hei 22s sis te 2.95300 «K 10-5 
COP AVERY D 2.5: Meters tive. vont tet ens cous 0.1 EO TA BAe as In. of HH2@ (42Chyiet ie or 0.000401474 
Decisteresi.cne te -.r. C@utiimetersimcr . oneby cl: 0.1 a Kg>/sq.-moterseoet.u sfc. 0.01019716 
Degrees. wun. tate viv. Circles sis. onda ane ea. 0.0027777 ue Poundals/sq. in...........] 0.00046664510 
Mr aay «LE en IMinates stat: eae in eae 60 pe setae Pounds/sq,.an, ..2aene- ee 1.450377 x 10-5 
Oe AP ROIRLORR Buk nies Quadrants Las ten aon ee crusts 0.0111111 Dyne-centimeters. pee Ergs Be Re ec tein a 1 
SE FREE See, WVAGIADS Asin ss oe cee 0.017453293 eG Foot-poundals............ 2.3730360 * 10-6 
Se Re TR chs Secondsiiwie aie. 3600 up Foot-poundss),)..fo0 alte wae 7.37562 X 10-8 
Degrees/cmeaiee = -)|| Radians/omty.:.5 nenieactds sci. 0.017453293 ue Gramn-omy ser. te duets clare 0.001019716 
Deprees/foot.co... 1... || Radians/om'.... fone oee oo 0.00057261458 G: Inch-pounds,)..02% 2.6 «> .-<«\| 8.85075, 10-7 
Degrees/inch......... Radian/em...............| 0.0068713750 chs Kg.-meters,., sacs neon ac 1.019716 x 107-8 
Degrees/min......... Degrees/seci so sieait athens ace 0.0166666 aN Newton-meters........... LOGIT 
Soy 6 MERE Ree: So Radians/secin... sl ake tine 0.00029088821 
Og WPA HAN! Revolutions/sec. He bes a) 2029629 XCOL0 Electron volts........ Ergs Bie hanhaip nwa intial a MSN NBA GEC P olan ere 1.60209 x 10712 
Degrees/sec). sara s | AGIANS/ SEC). fee tit weds 0.017453293 “ WSF. 4 | REPRISES gohan 2 Re ee be 1.78253 & 10-3 
Hs Revolutions/min.......... 0.166666 Electronic charges....| Abcoulombs.............. 1.60209 * 10-20 
Ne | BEB Fic Revolutions/sec.......... 0.0027777 a Gomlombs2.).6).. Seen 1.60209 x 10719 
Dekaliteras3 /..i.4.05 Peoksy(U.S.) ance ate tote 1.135136 Ae ....| Stateoulombs. .... 6.60.5. 4.80296 * 10710 
)'y ROBES Pints (U.S. .dny)eee eerie se 18.16217 Electronic charges/kg. Statcoulombs/dyne....... 4.89766 x 10716 
Dekameters..........| Centimeters.............. 1000 E.S. egs. units of in- 
a eet ys pee ee: Bikey bo 32.808399 duction flux........| HM. egs. units........... 2.997930 XK 1010 
a Feet (U.S. Survey)........| 32.808333 E.S. cgs. units of 
i TNCHES YS cust sclees a Nk es 393.70079 magnetic charge....| E.M. cgs. units........... 2.997930 X 1010 
rf Kalometerstyi.celll.isik fo 0.01 E.S. cgs. units of mag- 
es IMIGTETS Ais Vi ote ches cagits.e yy 10 netic field intensity.| E.M. cgs. units........... 3.335635 & 1071! 
Sede soa Wards is). tare eo 10.93613 1 LS both ei Centimeters#s..c2e0-) a 114.3 
Demials)s. scsi. nactte eon Gram-equiv./cu. decimeter | 1 “s InGhen: sc-tcnantec eres eee ets 45 
DrachmaiGomtenau1d) su cra. a). een anek oe 3.551631 Bree cst soe Bia... boot eee ee 9.48451 & 10711 
es FILCusanehes 14ers. eer 0.2167338 Sn Rags EE Cals GM a sarki ere 2.39006 x 10-8 
iy Drams (U.S., fluid)....... 0.9607594 “6. RDER RE es eae eee Gals kg.c. soe oes nals 2.39006 X 107)! 
S Milliliterssenr tne estes 3.551531 CDE ony SRI 7 et Cal. bo: (20°C2)en aatebe fan 2.39126 X 1071! 
Drams (apoth. or a ee ese Cusom:-atmy, os 572. sas 9.86923 x 1077 
TOY hare ce eee rams (avdps)easaenee +22. LO428b 7. OE RA ayauains NE Cus ft-atm: cent eat ee 3.48529 & 10711 
as GAY AUINB sacs sce tu aera co 60 ES hore td eens Re Cu. t.-@b. /sqs in.) 24% = 5. 5.12196 * 10770 
a Grassi kee eee te 3887.9346 Uo LL ae eee Ee ee Dy RE=OI. oS eae ctor et de 
- Ounces (apoth. or troy)...°.| 0.125 SG hind Mee ee Electron volts. ........5.. 6.24196 K 1014 
o Ounces (avdo yma. ta 0.13714286 EE at a) ae Root-poundatsys 2). 2.05. 2.3730360 x 10-8 
Ms Scruples (apoth.)..........] 3 Ee eA ee Foot-pounds..............| 7.37562 X 1078 
Drams (avdp.)....... Drams (apoth. or troy)....] 0.455729166 Rae co SA0.5 as Gram-em.......4:.<s.+«+.| 0001019716 
Smee. Bile GYBing yet sets ae a ae 27.34375 IO ice oc OMPRE Shs oe POBIGS. 1.4.0 a) sie cea tae tk 1ast 
se WIG Birt s 3 Gramsye Acne eae oe 1.7718452 SD sig, AAPOR Se Joules: (EG.). 3 coi is 5 6 eo eeoue LOT 
ee ee ee Ounces (apoth. or troy)....| 0.056966146 BO 2 Add, 3. CO Kw.-bOuras accu mee Oe eee 2.777777 “XK 10-14 
ee PE EaN 5c: Ounces (avdp.)........... 0.0625 (On: cake, See Kg.-meters:..gaeye tens 1.019716 X 10-8 
aE OA citer Pennyweights............ 1.1393229 SS Fae ee Literaimn a cuse leanne 9.86895 X 10710 
i Reese ree Pounds (apoth. or troy)... .| 0.0047471788 OO Saree cn oe Ree Wattesactit sh be atodees 26d le alone 
CMP MNE VR. 4 Pounds (avdp.)in. et les os. 0.00390625 Ergs/(gram-mol. X Foot-pounds/(lb.-mol. X 1 
me | J '2 hd eee Scruples (apoth.)..........| 1.8671875 Oh ave Meek Oe aos PH ees vee Svcd et Niet 2 5h ROS ORE ERO Te 
Drams (U8. fuid))y,.< | Cu. Gms, ccursiesde tale e ss 3.6967162 Ergs/sec.... BAt7, MERLE: ee Gore Reece 5.69071 x 10-9 
e (ORGS ECNC 5 Dep ban couric 0.22558594 of Gall igwe/mina dots coe ae 1.43403 X 10-8 
ps Drachms (Brit., fluid)..... 1.040843 AS Dyne-om./sees 7 > fac 6 i653 1 
: Gulei(U. Breuer | COslon RRND Foot-pounds/min......... 4.42537 X 10-8 
ie Millilitersy 50)... teee ees 3.696588 4 Gram-cm./sec............ 0.001019716 
a WEG Gey bot PULDING Whee A fl Barer 60 ne Horsepower. 2) Coca ou 1.34102 10710 
be Ounces (U.S., fluid)....... 0.125 Joules/He0; ck eee Oh ce cee 
- Pinte CUpS ia lice) \ weet as 0.0078125 a Kalo watts evs coke wae 1 X 10710 
Dynes) mandates « Grains)... cin 0.01573663 be iA eee Watts 27's Gene 5 I 11057 
ss Grams aqatienhy sa 0.001019716 Ergs/sq. em......... Dynes/cm. eee eee it 
‘i Newtons. .crissseee sess 0.00001 £6 PRION aR A Ergs/sq. mm............. 0.01 
‘ Poundals......... 7.2330138 x 10-5 Ergs/sq. mm.........| Dynes/om............... 100 
A: FOUNGS Aaa cece nk aid att ax 2.248089 & 10-6 zt ee Ktgey aq. Gms. .mateee Ke 100 
Dynes/om Pe ee eae ETEe/RG OMe aaiGel 1 « 1 Erg-sec..............| Planck’s constant......... 1.50932 x 1026 
: Ergs/sq. mm......... -| 0.01 
ee TC aA rtd Grams /Guienins sent | 0.001019716 Farndall.isthed ace ses ADTaTAGR <i cccume anne aaa i so I Obes) 

Sg Sata ae 0 Poundals/inch,...........} 0.00018371855 Ee oe Bee ML. Oey UBS td cs << LOs 
Dynes/cu. cm........| Grams/cu. em........ 5 0.001019716 oY Ps a Ue ES ces. units... een oc 8.987584 x 10! 
* -s++++..{ Poundals/cu. inch..,......| 0.0011852786 SO” Taso Sate Parade (int). .atceress <4 1.000495 

Dynes/sq. cm........| Atmospheres............. 9.86923 < 10-7 1S  GEORS EOD fs. Microfarads.............. 1 X 106 
se Bars.....s sees ee eeeesseeef 1 X 1078 CS SOL Statfarade:...c«UwMWit sa 8.98758 X 1011 
F BATVERI., thins. craw 6 1 Farads (Inti erent none ATAdSon wie. eerie 0.999505 
beens Cm. of Hg (0°C.).........| 7.50062 x 10-5 Fathoms Ao. shen oe Gontimoterd, ee awe ae || LSeses 
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To convert from To Multiply by To convert from To Multiply by 
ELA TIVO MIS cect. comes cha UGG tree 4 ra ocala tira set hang 6 Feet/(sec. X sec.)....| Meters/(sec. X sec.)...... 0.3048 
eT) hee Rateriaraits MnGheaanets hee een gastauehaees 72 ie ....| Miles/(br. X sec.)........| 0.68181818 
eS Ber eee ee INESHORS ier fret enaar tal tok 1.8288 Firking (Brita)gac a: a) BUSHSIS CBTIt.)G 0 a7 a aera 125 
AE My « Sea Ps be Miles (naut., Int.)........ 0.00098747300 Be se an ee Gur eines canert chur sesspiapaties 40914.79 
EE ee Cet ee Miles (statute)........... 0.001136363 a Rs: COVES CY GN, ee nrer are ener tha 1.444892 
MP genta Aah NOCRCCUS WE emer ee an ou ceT ses, 9 2 fe BinkinsaGUss) gow cnc ees 1.200949 
Weette .anes age « Clomtimetersing s.t ka hughes 30.48 Regie § eases carts Gallonei(Brite). ncn D 
Pe oss BS peice Hae Chains (Gunter’s). 0.01515151 a Ditersaneten shi sine | 40 Ol Oe 
Se. Se ANI) cess AUN OTIS ares tonsa osiahy ho 0.166666 a A Pigs ahs MOUs) meteiies pemenee ie 
ORES a ATE, eh RS Feet (U.S. Survey)........| 0.99999800 Firkins (U.S.)........| Barrels (U.S., dry)........ 0.29464286 
Sa dre Bap eee ta <. LOT ya Ria eet ae a 0.00151515 leat AS a He Barrels (U.S., liq.)........ 0.28571429 
Tey Rea Rte FES 5 PSO GH erect s Nieaca cant hes 12 De PD ee RY, oe Bushels (WUiS oe, 2a cee tae 0.96678788 
SSM ony er ETE AR arch IVE GCG YS cary pa) ass tae PEAT 6d | 0.3048 Lap paisa ‘strc 'e!s Fe. Ouieetinnmacn chon rareralh beeOalen 
Sn tcc eee AGRO NS eines studs) 304800 Firkins (Brit.)............ 0.8326747 
Se pat ced acest eT ea 5 Miles (naut., Int.)........ 0.00016457883 se Thitersics.cciinoess ah rine npr OasOOULD, 
SOD ame hs eR oy SAP Miles (statute) ......i.c... 0.000189393 ue Pinte (UxSey licence ea) ae 72 
eM eer mice eee Le votn cts, Gee eee a eee ee 0.060606 Foot-candles......... Tmiens//sqeettires scan ters 1 
ree al oe ee Ropes Brite ye casas s50 0s 0.05 og eM Sede stn Les Lumens/sq. meter.........] 10.763910 
Se AP core RGU Aye che th ee aa ak sey) sts 0.333333 Jeet ee VUES ee ae Aun 2 Pee eRe Sree ea 10.763910 
Feet (U.S. Survey) Centimeters cae. . ions. 30.480061 SE ae Pa ae Militphotsaiajnnce: ae) JeO76S9L0) 
= Chains (Gunter’s). 0.015151545 Foot-lamberts..... Gandlés/sq. Gm... 0... . 40: 0.00034262591 
i Chains (Ramden’s)........ 0.010000020 uy @andiles//sqt-tths serve 0.31830989 
3 PRGA rect nt SSC taces ape Sg 5 1.0000020 UL ata lider somata Se, Millilamberts.............] 1.0763910 
i PPO INOS ay ce gc erate wits Jeileee (sh 12.000024 cu ambertssanaacarrs me yates 0.0010763910 
3 Links (Gunter’s).......... 1.5151545 LDS aed Vee EUIMONS)/Sde fire eee 1 
G Links (Ramden’s).........] 1.0000020 Foot-poundals....... Stat qari ntaearey eae ae 3.99678 X 10° 
s ITS Gers ee tte te west «eure ee 0.30480061 pe ee a Bites ies sete se are 3.99417 X 1075 
: Miles (statute)........... 0.00018939432 Digan eel AF fee B.t-u.cQmedn)2......7..+.-| 3.99104 x 1055 
Rods er 61 fang Sayyed «5 0.060606182 SL ras Sabana oe Cale gnisen cis ein eens 0.0100717 
4 : NANR Gh: alga uid eae pre wee 0.33333400 Naa rapier bat tec’. Pe Call onin OSL.) mars cers ater: 0.0100651 
Feet of air (1 atm., CLF gain Pape Calis, Gi. (Meat) in aaa ae 0.0100573 
GOSH). <a ts «| Atmospheres’. «<2. c..0505 =.» 3.6083 & 1075 a, ea ei @uttem=a totes yas 0.415890 
- Ft. of Hg (32°F.)......... 0.00089970 shaban al ie Cuviteatme ee ee | 1468 70h aOcs 
Ft. of H2O (60°F.)........ 0.0012244 pre ed, Dyne-cm.................| 4.2140110 X 105 
“ In. of Hg (32°F.).........| 0.0010796 Cmgacae tA! wh Breer ees .| 4.2140110 x 105 
io Pounds/sq.ineh i<j 0s 0.00053027 Oe in Or Foot-pounds..............| 0.0310810 
Feet of Hz(82°F.)s > ..| Cm. of Hg (0°C.)......05.. 30.48 CE a NOUNS WE 18 Ep eHOUns ccastct se eee 1.56974 X 1078 
¢ BivotiisO i (6028S). curs ae 13.6085 ea ee JOUles Mathis iaects tics eee: 0.042140110 
= Int of HO (60° RD ee ke. 163.302 ee eR te ie Joules (Int.)..............| 0.0421332 
os Quuces/saaneh x... ont ts 2 94.3016 oa ered igiemetersernit.eccm nes: 0.00429710 
. Reh a OUMAS/ Sede hie, pve es 5.89385 u IBS SOURS yes eestor a are ‘1.17056 X 1078 
Heetrof H2O (4°G.)\-...| Atmospheres)... ... 6g oe 0+ 0.0294990 ie MD ae & Tatersatis. pec sn eres 0.000415879 
ie @rnrottiig, (O8G2) 5 sie aos 2.24192 Digi Rebs sce LP TBRGRUL pees Wer goeteae tac eter lar 0.00128593 
cs Diyites (SoC eer ees 5 29889.8 Foot-pounds......... (Bsbsulee (lS /le) ereere cree werner 0.00128509 
a (CGrams/sqrei aes oon) 30.4791 Sa ee ae care B.t.u. (mean).............] 0.00128408 
“ In. of Hg (32°F.).........| 0.882646 mee: bye Ut: Caligiin ee uel ae 0.324048 
KKes/sq. meters «5. aus 2 304.791 Cee EERE BR Calesgm (Qs 2.) ect eet | Ocdzosao 
e Pounds/sq.anehy.. cee ae... 0.433515 Ce Ane Calargaisa(mMean) irae ne 0.323582 
Feet/hour........ COENEN iol hm oan peas sym Byes 30.48 ce Ma Samet tinge Sy. A Cale, g7(20°C.)... 4226+ | Oo24e2 01 
i Sms Minee ase ele os 0.508 T= SEN ab Be Caletko ee eee 0.000324048 
Li a eae ims Bep MMe shone + ne hee a 0.0084666 EE es ete (Chalks Tigh (USHPG)aw spistos od < 0.000323836 
ee eee Pe Cty aman hat Wetted om ep ren os one 0.0166666 a ee Calavkg.s mean) en <a. are 0.000323582 
Sg Pe eee lGrvcleVstpAivcs peed eee eater 12 1g ee gegte edo Cue ft-catmrn ee cee Os O00L72540 
ee Pee Kealometers OTs joc .cu see 2 0.0003048 CT sae tn sa Oy JOAN NeNe & Eh AAAs ee oo 1.35582 X 107 
SN)  ccpag reo ee Kilometers/min...........| 5.08 X 1075 ee Db g 3h, cr peeks, Sic bos ER Gato 1.35582 X< 107 
PM eres ost tics Knots (Int.)..............| 0.0001645788 Cs A mw de Te, Foot-poundals............ 32.1740 
POE Sa ese oe aire DMalles\Abireer stots gs sis tte 0.000189393 le ee Gram=crmeme ry ox ae 13825.5 
eh ne Miles/min............... 3.156565 X 10-8 LOB Teteng ee Hpthours ae ne 5.05050 X 1077 
NY Meereeswar 6.9 MELE ye 5.2609428 X 10-8 TN caiitgra kd Ti ibaa. 4 wh nny anciatemsiment ca 2 1.35582 
Feet/minute......... (Op oie kfelchs ae cP OR ee 0.508 ae hee AC LGM ees Lolo b wera daD 0.138255 
SS esas i NIT LT Or aaatone cook Pe ne o eae 0.0166666 Ne Cee ewe OutStira cscs ./encee tees 3.76616 X 1077 
SS pie betye £4. Kalometers/hr....:.....:.. 0.018288 Ln an Naced 8 Key-hours (nts) he sues 3.76554 X 107 
eT PS erreR: La IMieters/minee ane ee 0.3048 an Rp a, (itersatimiene wiser meres 0.0133805 
pee errs) as IMeLets/ Sec harme aetna ne 0.00508 Ie © Rees, Se Newton-meters........... 1.3558180 
eae isnceicaacaaes INGiles Hite cs eye ool 0.01136363 SEP Sa ye es Lb. H20 evap. from and at 
Feet/second......... Ginny Seca eee es eta 30.48 DOOM: Seinen ae eet ea ia 1.8245 X 1078 
Oe patton da Kalometers//briia. .anap 2. o 1.09728 it Eee. he Wrattehourss aime ean 0.000376616 
a tee eee Kilometers/min... 0.018288 Foot-pounds/hr...... BSts ue ain games oeetece cyrus iens 2.14321 X 1075 
mf ornare Mreters)/Aminptarg. cong ts 5 ees 18.288 i Ts eee pr ae Bstius (mean))/ main ss ns 2.14013 X 1075 
Oe Meeps toes Vir Ve s//iireaveeuencee ties ng epee) ree 0.68181818 Gtr nliore sewer 2 9 Galego.) Mine gees gse ta 0.00540080 
Sy ok ta trae Miles//minis ati -guaccik ts 0.01136363 ee eet Cal., gm. (mean)/min..... 0.00539304 
Feet/(sec. X sec.)....| Kilometers/(hr. X sec.)....| 1.09728 Ei certame 8 Engen ene eee 2.25970 X 105 


CONVERSION FACTORS (Continued) 











To convert from To Multiply by To convert from To 
Foot-pounds/hr...... Foot-pounds/min......... 0.0166666 Gallons (Urs. ;dry) pan C Ue LC Hes peter ener ett 
meen Elorsepoweta a sarae dais cues 5.050505 * 1077 Mi ...| Gallons (U.S,, lig.)). 7... 
ee nn en Horsepower (metric)...... 5.12055 & 1077 ef 2 eel a2) 4 ale renerorrscm cae cry neu 
Lh SA, to: Kalow atts cscs ote ngs tepar elses 3.76616 & 1077 Gallons’ (U.S., lig:)’... :|"Aere-feett. 2). 0-2 ea ee 
Li acenenbhT Raa. '. Wattsee rect eee e 0.000376616 e ...| Barrels (U.S., liq.)........ 
a, pomp henent ak Watts (Int.)..............]| 0.000876554 +4 Barrels (petroleum, U.S.). . 
Foot-pounds/min..... Battle BOCaL absektatcserss casket 2.14321 & 10-5 t Bushels (U9 eee 
A png, be B.t.u. (mean)/sec......... 2.14013 K 1075 nS Cu. centimeters’... =... 
pCa Ne Devin go) Cal Gti BOC ime vont 0.00540080 ou Cu, Teste. Se ee 
appellee Be. Cal., gm. (mean)/sec...... 0.00539304 a Cul pIn Ces mrcme crane crac 
Graal amet: nes) Bec Aa gee ieee 2.25970 105 di Cll, MO bers want eee reget 
Rina hae aeiyty: Pal Foot-pounds/sec.,........ 0.0166666 “ CUNY BLOB en sateen te 
US pqurcnriaaens BE HVOTsepOWer tances: 3.030303 1075 a Gallons (Brit,)i2 2.2.2 
Ce Aggie Wi Horsepower (metric)...... 3.07233 & 10-5 sf Gallons (U.S., dry)........ 
os ee eer Joules/sec................| 0.0225970 Gallons (wine)-.-......... 
i aaah thd Joules (Int.)/sec.......... 0.0225932 Be GalLW CUE Sh hrciasrintecichn ots bc 
A get I al aa Kalowavtssseesn eee 2.25970 10-5 : Liters..........--.....-. 
eae wl AICHE ere a 0.0225970 es Minims (U:S.) 2...) 0. = 
Hoot-pounds/l baw don sett Dips osc oem ets 0.00128593 Ks Ounces (U.S., fluid)....... 
Chg me NA he Bet.us(is Ts) )/Ib, wy... 2242 + |sOL00L28509 Ms Pints (U-8.) lig?) os... tas 
Lope nile ie) Biteuan ean) lbs eee 0.00128408 ...| Quarts (U.S., liq.)......... 
ps eK Cal epg iie/ Merten enor 0.000714404 Gallons (U.S.) of HzO 
He Aeon Cal., gm. (IST.)/gram..... 0.000713937 (ES ©) Debiencncaloa meee baey| WE Bi S510) teal IO tio Seat ces ate 
i ieee A So! Cal., gm. (mean)/gram....| 0.000713377 Gallons (U.S.) of H20 
i 5 Soom eneaye Hipchtsy/ibeal. tn a ae 5.05050 X 10-7 (COR ee ere ae Lb oh eGon as Deere ins 
“allege imeriet Joules/gramenwouar uicane noe 0.00298907 Gallons Gis.) dave: «| Cterkte/ Dir sees oneness 
Rate mink Kg.-meters/gram......... 0.000304800 Gallons (Brit.)/hr....| Cu. meters/min........... 
a ne Kow.-hrs/eram. 2. ise tes 8.30296 K 107-10 Gallons (U.S.)/hr....| Acre-feet/hr........ 
Foot-pounds/sec . LBD ATS A anemia ee 0.0771556 bb : CUT bay titan a aieras tne 
ta phaser: Be B.t.u. (mean)/min........ 0.0770447 os Cu. meters/min...... 
TN ee Nee BB Uae BOC erceneterecacscrabanste 0.00128593 a Cire mine eer ae 
Ep |p aE OF. B.t.u. (mean) /sec......... 0.00128408 Se vie a eRUOES/ DN sca cleenne = 
i Caley: SeCun cree ae 0.324048 Gal? ((Brit-)/sec... . 4.4|| Gus emeynecw. eee ee ee 
meme etl ie 2) Cal., gm. (mean)/sec...... 0.323582 Gals(ULS;) see. oe. thu 610s) Roe, tae eee 
el senetaggse HITgS/SOGre cen aoc in ere 1.35582 & 107 “s $4 Cu, Sie sEIN nee te See ee 
ere Cm Gram-cm./sec............ 13825.5 i GU yas moines es ee 
a ae Be Horsepower:....3 0.3 14: 0.00181818 2 LAters/ DOM Se ot pee ee 
Pabealmaecgiton Joules/Se¢...0 48. nse sme fal t B5b82 Gammigat) ca eae EAT CS eee ere eee 
me ee GO Watts or cctesraccl one an 0.00135582 Fi lb Bin ti Roa Micrograms:. 2.0... 26s: 
pe rrr ee WW TUS reer renerak herent 1.35582 Gaussersin: Sevan E.M. cgs. units of magnetic 
Fs Watts Cnt.) ce.c. ane oc 135559 Hux density... cn. sce 
DuTlong see eee Gentimetersin.cemca8 ue eee 20116.8 NCR iia tieace. F E.S. egs. units 
pa eer ee Chains (Gunter’s)..... 10 SS a maa ae Gavases (inte. tone asa 
Te PSO MRA er Chains (Ramden’s)........ 6.6 Ne res Merete Maxwells/sq. om.......... 
de CECE re, MeGtietrcutes cans ae cachet Nes 660 Z Rines/sq.em 2. os one 
es eR WICH OB iene eum or, cris veers 7920 aT assis ERA ye Lines/aq. inoely-: ..... et 2k 
oS Pi gonspdousiis! o6 Mistere turncc.. 75 caer F teners 201.168 Gausses (Int.)..... Gaussens. Fee ce ee 
Se crag vipa catohtice ans Miles (naut., Int.).... 0.10862203 Gausses/oersted. . . E.M. cgs. units of permea- 
Ne arora cite Miles (statute)... 0.125 bitty; £2 oe eee 
Sel RACK ee ROG mrewmrice tr: acsiarrhe 40 e HS; ORM URLUE neo e nee 
ie cA Se kas uaa ay BURTON Genet tu ticsise ck ake 220 Geepounds..... SUES reac sate sisn vapete atte 
A A BalOgTAIOS. con. ocaee ee 
Gallons (Brit.)....... Barrela: (eritia waves csee eae 0.027777 Gigameters. INIGUOYS: coo Lee settee 
Me bhedk litte Bushnelsn(Orivsie Gy we set 0.125 Gilberts. Abampere-turns.......... 
i memes hihi: Cu. centimeters... . ...| 4546.087 St crete Ld oe Ampere-turns............ 
AD ie desi ee Oe LeOt nace areca cierre 0.1605436 E.M. cgs. units of mmf., or 
Sa 6 gt ROE. Cire inehesae a wee 2 ...| 277.4193 magnetic potential. ..... 
ener peter Drachms (Brit. fluid)......]| 1280 BOs ORR UGC seen en 
ne bd cb a¥ Pt 258 Gi) sey een eno 0.111111 lle pit eiton Ani hae 4 Gilberts: (Into; cee ak 
Rr et wt Gallons: (Uses laminas: 1.200949 Gilberts (inte cancel GiDOntss annie een nme 
al been isha Gila (Britaye oo .0 32 Gilberts/om...... Ampere-turns/em......... 
ea CBE oe 1B =p a feur rere Uns RIP IAIRIN Picy llratatedatyetn) os Ampere-turns/in.......... 
a Minima: (Brite) .2 <1... 1+ 76800 eS ea brit |OGPSLOOR 4 cen meri eee nee 
x Ounces (Brit., fluid).......| 160 Gilberts/maxwell.....} Ampere-turns/weber. . . 
ihc eee eee Ounces (U.S., fluid). . 153.7215 ie: E.M. egs. units of 
[ne et Pecks (brite sales ha ee reluctance.......... 
eh ae teats Emr WAS BIOS MS IO (PAM AGE te Om Bs ORs US. aerate 
Gallons (U.S., dry)...| Barrels (U.S., dry).. ...| 0.088095592 Gulsi(Brite saan (Cometic. see eeteranee 
= IBArreis (We cenlice) mane ent 0.036941181 eh Gallons (Brite. oe eee 
ac Biehl (Usual 0.125 a GDB) tare ee ene 
oy Cu. centimeters...........| 4404.8828 i TANGNA s,s tctte aie, eee 
a Cus testicna.quehascea nite Ol DDDB TOO e Ounces (Brit., fluid) 














Multiply by 


268.8025 
1.16364719 
4.404760 
3.0688833 < 10-6 
0.031746032 
0.023809524 
0.10742088 
3785.4118 
0.133680555 
231 
0.0037854118 
0.0049511317 
0.8326747 
0.85936701 

1 

32 

3.785306 
61440 

128 

8 

4 


8.34517 


8.33717 
0.0055700231 
7.576812 XK 1075 
3.0688833 x 10-6 
0.1336805 
6.3090197 X 1075 
8.2518861 X 1075 


_| 3.785306 


4546.087 
3785.4118 
8.020833 
0.29706790 
227.1183 
1x 10% 

1 


1 

3.335635 X 1071) 
0.999670 

1 

1 

6.4516 

1.000330 


1 

1.112646 X 1072! 
1 

14.5939 

Po 102 
0.079577472 
0.79577472 


1 

2.997930 XK 101° 
1.000165 
0.999835 
0.79577472 
2.0212678 

1 

7.957747 X 107 


1 

8.987584 x 1020 
142.0652 
0.03125 
1.200949 
0.1420613 

5 


— i rr eee 
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CONVERSION FACTORS (Continued) 








To convert from To Multiply by To convert from To Multiply by 
Gills (Britons. | Ouncesi(Ursartuid),.. on 4. + 4.803764 Grams/cu. cm,...... Pounds/gal. (U.S., dry)....| 9.7111064 
i Meecha e | EIN URSSTI Ua) i nics Avie 4s «| Ovee: od .......| Pounds/gal. (U.S., liq.)....] 8.38454044 
Gals (U.S) seraeene sd Ga HOM oni eats we 118.29412 Grams/cu. meter..... Graing/ou. ff nin. ouemre dee 0.43699572 
es Gavi ke beds sll We tNONOBs Stary obiskulohyas ox 7.21875 Grams/liter,.\.an74)<|| Patts/muillion*, )..iciaae 1000 
eS gor aka ting Prams (US. Aude, ine. .| 82 Pie Debs Gane bir Be at's. crane sete he: 0.06242621 
ee Stee eo Oe Gallons (U.S., liq.)........] 0.08125 S Remy da) 66! | abe wale (U.S.) ee ORG 6 8.345171 X& 1073 
en eee RUBE ta) Saisie « 0.8326747 Grams/milliliter,..... Gye ma) CU. CMA iiss ee 0.999972 
SOR ae ocnia ge 5. Witenes rods oc ee 04 DLL LS2O08 a Pes Pounds/¢u. ftisuuusece¥ on 62.42621 
Rt Oe tetas treo Minima (OsSe casa <6 am auc 1920 Se ie erates Pounds/gallon (U.S.)......| 8.345171 X 1074 
Sa asada 6 Gra Ounces (U.S., fluid)....... 4 Grams/sq. cm........ AtMOSPhOreS 5 6 vis cused ss 0.000967841 
Da?) Meaect cenit cc Pinte (US.; lig. )iiecnwn cs 0.25 i” © leareidite. LSE IG cat ORO EO ORC kD Be 0.000980665 
a Mingo tccActe. Quarts (ULS., lig.).....:...| 0.125 Wy Bemis peeks Cm. of Hg. (0°C.).........| 0.0735559 
Grades... atenere OFF) ERR ea ele ee 0.0025 A mea aka. a, DyNes/ Sd nGRt en. tonite = 980.665 
Oy serene alg Cireumferences........:.. 0.0025 mere: sor Inof Hg i(S2°h)iccy. seuss 0.0289590 
See eee er oe WGSr6G8 orescence hs 0.9 fy) aaah Kgs/Sds MOVED v7. wien ota de 10 
ae ne aR aes MIRO ROR teas oa coe a alk 54 Ee ean Mmesofbigu(OcC.) se rene 0.735559 
5 Re Oy a, Bae PRS CIRNG ec cscs as a 0.015707963 CO Te etry tes Poundals/sq. inch......... 0.457623 
cae eee Oe oe Revol Gone lescis ac acini a> © 0.0025 SS ee pint marec Pounds/sq.ineh. + acces 0.014223343 
a eee See SGcOnds rirte mma mies heres: 3240 Grams/ton (long)....| Milligrams/kg............ 0.98420653 
Grning cer aS Carats (metric)........... 0.32399455 Grams/ton (short)....| Milligrams/kg............ 1.1023113 
oO ee Drams (apoth. or troy)....| 0.016666 Grams-cm aac es BB GiU syamaetogtecass o caus: «piace 9.30113 x 1078 
~ LRW Nee A t y hy R Drama (avdp egies oo: 0.036571429 LW da eeetin hls Isp (USM ES) Bian eB erm ten 9.29505 X 1078 
rs oe et 1D ats Eady on en Cea dai 63.5460 SSE ESS Tene ey B.t.u. (mean).............| 9.28776 X 1078 
EE ee Ome, Ae OREN edge ore eee 0.06479891 Ey MR ce erat COP UIBRS [17 iy 5 MOTO RMR eh es 2.34385 & 1075 
sy RE oe ae TSU PPA IAS Sapte ceca. a a8 64.79891 Sie aii coheed ole 6 Cal omm((S Te ancien aes 2.34231 1075 
be ice aire fs Ounces (apoth. or troy)... .| 0.0020833 Me eee hare Ars Cal., gm. (mean).......... 2.34048 x 1075 
Po Bes el RO Ounces (avdp.)........... 0.0022857143 Dirks a wevonmoes Eis Cal., gm. (15°C.).......... 2.34284 X 1075 
RA ES ee Pennyweights............ 0.041666 0 papas ts Cal., gm, (20°C.).......... 2.34502 X 1075 
ey a ec Rea eet Pounds (apoth. or troy). ...| 0.000173611 by Wal rch sapreepetc alec cae 2.34385 X 1078 
ee. eRe eat dit ae tee Pounds (avdp.)is. oes. swt 0.00014285714 ee es are Cals nhga (lS ae) ome ae eae 2.34231 * 1078 
eae, Anne aetna Anis Scruples (apoth.)......... 0.05 oP ee tere Se ths Cal., kg. (mean).......... 2.34048 X 1078 
A ea ae ‘TopaWmotrae) cone .cn oe tk 6.479891 x 10-8 oe eet oR Dy Nesom 5 iice.g spss ee eee 980.665 
Grains/cu. ft.........| Grams/cu. meter......... 2.2883519 DSR men er oes ID Eoeg ara ome tne Soe aga 980.665 
Grains/gal. (U.S.)....| Parts/million*............ 17.11854 ps Mey eee er MRA Foot-poundals..,......... 0.00232715 
ws ....| Pounds/million gal........| 142.8571 se umes Sheer ee ree A Foot-pounds.... 7.2330138 X 1075 
Grays orem ie err Carats \(metric)......- .00< 5... 5 a i ede ae EL piehoUrsaeretast ieee 3.65303 X 10711 
Gy. Se Sn Bw DMecterams)cavee. «Ree cee hon 10 AT wettest hades JOULSR i imal hemes aati 9.80665 x 1075 
jee ae ee ee oe Dekagrayms acs ate oe. 0.1 ne ae we OUTS nae far va eee 2.72407 * 10711 
Sy anes Drams (apoth. or troy)... .| 0.25720597 I ave ee Kw.-hours (Int.)..........| 2.72362 1071! 
et cee ae bee Drams (avdp.)............| 0.56438339 Sod ne bce ee ey tie Newton-meters........... 9.80665 X 107° 
=f ae sani oa at Dynest eis tees tk oe in 980.665 NT retard r. Gen Watt-hoursi. ci j.0.. sm eos 2.72407 X 1078 
Oe nen, ee (Sr AINS Sen INE speci 15.432358 Gram-cm./sec..... Bites (SOC iiaptunaan: fata 9.30113 X 1078 
al See Bee IKGIODTAINES: Og ao isan s ss 0.001 i Cals; 9ts/BEC foro finns op tos 2.34385 & 1075 
core ee ae ee Witeropraims: a. sec cca ak 1 X 108 cs irga-ecerdanitee sn ayant. 980.665 
ce 1 oe, Myriagrams.............. 0.0001 Foot-pounds/sec.......... 7.2330138 X 107% 
FR | ae Ounces (apoth. or troy)... .| 0.032150737 UE PO RS Horsepowerii oo. bier 1.31509 X 1077 
eS RE nae oes. ao Ounces avdps) ces sr ons 0.035273962 as Joules/sec................| 9-80665 X 1075 
2S) gcc as Te ae Rennyw eimai ce ars oc. 0.64301493 Se ee ect Kilowattssaqrnu ic oct oe 9.80665 x 10-8 
i VR, ee EP Poundals................| 0.0709316 LNs pike a Kilowatts (Int.).......... 9.80503 X 1078 
LAIST es ae oN Ee Pounds (apoth. or troy) ....| 0.0026792289 CE = ts fie Wie ttsen, stressor tae 9.80665 X 1075 
ae ee ee Poundsi(avdps)ic sane 40. 0.0022046226 Gram/sdcm sel Pounds/sd. inchs ase 0.000341717 
LOT I Tees, a ORS Tap Scruples (apoth.).........} 0.77161792 Gramuwitesec //Saencmd || POIsed en ieract tacky inka ine 980.665 
DT eae ee ae Tons (Metrio) sc 66:5 cans. «| LX 1078 Gravitational con- 
Grams/cm..... Dynes CIM: cot ean tee 980.665 Stante mien @mi/(sec. XX BEC.) ie ons a tec 980.621 
A” Teereaneraene bad Grams/inch.............. 2.54 a IMG ACCOSTED eeibo ase ccc 32.1725 
i LEGA ais YS SS EMI ae Roe oa 100 
To Ober sre pada. ext ve 0.1 Hands ¥.ps. keri ta: Gontimetersnnmiate eta 10.16 
x Poundals/ineh). 2. «cms. 0.180166 A ecm nee ain ee ites Bar Tnahesats. ters Aa ass eecestake 4 
ss Pounds/ltes cee ae 0.067196898 Hectares............ IN CT OS MEE Rc) theres a Seem ECS 2.4710538 
os Pounds/incbicc. 2 aoe escee 0.0055997415 ee ort a TST fh ne ARBRE oR ras Bo he 100 
PN Sec SOE Tons (metric)/km.........| 0.1 LE we Ne nee CUAKGiile.5 ROOM ama as O< 1 <e108 
Grams/\(CtavexGsec.)& .)|(EOISCB ce ope oe oe ec oe acs» 1 Se pe rmbrmerr aM, ap Se feet sewers siecer eye 107639.10 
ec Lb./(ft. X sec.).... 0.06719690 ee rte ae, te Sasmeters soci: epee 10000 
Grams/cu.cm....... Dynes/cu. cm... . 980.665 Sa ame seey cM ES as Sasrmilest nw catemaccesnicydete 0.00386 10216 
_ Grains/milliliter....... 15.43279 Ogg ete ar eee BY Samtodsesre rec come eras 395.36861 
| eae Bas Grams/milliliter.......... 1.000028 ectogra ms are ntn |, CLALOS Seer asi 100 
ie colnet a Poundals/cu. inch......... 1.16236 d: Poundalsawiaees cai: 7.09316 
ht Seman rate a Ae Pounds/circ. mil-ft........ 3.4049170 X 1077 # Pounds (apoth or troy)... . | 0-26792289 
vere anti - Me Pounds/cu. ft............ 62.427961 % ey: Poundss(@vGbs) ico: 0.22046226 
2 Pounds/cu. inch.......... 0.036127292 Hectoliters- ao. 4 00 Bushels) (Brit.)csann cman 2.749694 
iy eM ee Pounds/gal. (Brit.)........ 10.02241 Shs i eae Bushelem(Ues)eeeescag eee 2.837839 


eS |S earn | eee | erates Pe ee ee 





* Based on density of 1 gram/ml. 
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CONVERSION FACTORS (Continued) 
To convert from To Multiply by To convert from To Multiply by 
Hiectoliterstesme ig ol er C Mn asrannamevene ran tants 1.00028 x 105 Horsepower (boiler). .| Horsepower (metric)...... 13.3372 
Od singer eSRicheIe 46 LO 4 Kos" Here ey tor Surreal 3.531566 sf Horsepower (water)....... 13.1487 
ue Gallons (UrSalid hoes sens 26.41794 A Toules/se¢ nce ce ae 9809.50 
a DACOTS cncbpacetcre tee enn ets 100 us Kilowatt... 2. «24 oes se 9.80950 
eee’ eI ce Ounces (U.S.) fluid........ 3381.497 ue Lb. H20 evap. per hr. from 
ie ela ae rier anger Ine Becks (US) 4 Seok em rt 11.35136 andeat 21228 yom. ce eee 34.5 
Hectometers......... Gentimeters:.,0 ees 10000 Horsepower (electric) .| B.t.u./hr.........-....+-. 2547.16 
ee Ge rnnineest cer Decimeters..... 1000 gis Bit WAS yes tere encase 2545.50 
MEY aw heneAioiee OP Dekametersc. ...0s0 oom eae 10 tf Bitqnean) / hrs. 1. ee oi 2543.50 
ah pid hee eneninntera GGUS vats meee ate 328.08399 ue Cal Gite / BOC oe ceed eee 178.298 
Ts aia sailed aa Moeterst.cr noua act tee 100 7] Cali his/Br ie cece cee 641.874 
SN eerie be Rodsacenrcatainocec cake 19.883878 se Prgs/S€Cs.0 cc lena aes 7.46 X 109 
So eeicbetobis ow Wardsten tei etn: 109.3613 es Foot-pounds/min......... 33013.3 
Hectowatts.......... Watton ee: 100 a Foot-pounds/sec.......... 550.221 
Hefner units......... Candles (English).........| 0.86 hd Horsepower as. <> sag ers 1.00040 
is pinta tolt ae Candles (German)........ 0.85 “ Horsepower (boiler)....... 0.0760487 
Se | Ree Atiraeythie nes Candlesi(ints) 2.0.55 + sane 0.90 SG Horsepower (metric)...... 1.0142777 
Cis cogadieadors ack dell, 10-cp. pentane candles..... 0.090 ss Horsepower (water)....... 0.999942 
Henriessectari uc Wee Albheriniesanem cs tr cates 1 X 10° U Joules /see dacs oa ee 746 
Da cetehnntraayy aca EI. egesinitey. cary «a tes 1 X 109 . WUlOWaAttss.. Sead. ce asker 0.746 
ad Pear aelincatnibiae, Mae BS ORss Uns ein. eee hrs 1.112646 x 10712 2 J) WRBSSeRe ot ees nora 746 
Se Mien Sane hc vieer a Henriés Cintas hoc odes 0.999505 Horsepower (metric)..| B.t.u./hr.................] 2511.31 
ee Ee ontearans iKe ¢ Millihenriesia <. s.:c ecw « 1000 oe | SSA Mt Ro i 7A © ey es 2509.66 
Se eM en Tecete ee ste Mks. (r or nr) units:...... 1 big B.t.u. (mean) /hr..........{ 2507.70 
ds al aca NERS Co Stathenries..0 6 si ae ces 1.112646 « 10-12 < Cal eI fEPSC cies > aide 6.32838 x 105 
Henriess(nt,)nev. 4.4 PELODMGSic ee cea ccars t 1.000495 oh Cal gmt (ISTO hr. oa soe 6.32425 x 105 
Henries/meter....... Cgs. units of permeability. .| 795774.72 i Cal., gm. (mean)/hr....... 6.31929 X 105 
€ BeMincgs, Unltsi.scaecnsetes 795774.72 G; orgs /peae ere anes sites 7.35499 X 109 
a or - nearer ae BS ORS UNI hice eens cece te 8.854156 x 10716 xe Foot-pounds/min......... 32548.6 
TE leon WpceteG a Gausses/oersted.......... 795774.72 a Foot-pounds/sec.......... 542.476 
0) oor aeentertio rn Mks:(ir)ounits,,. ors. fs 0.079577472 as Horsepower... ...<«<.04s- 0.986320 
Se ema eel e fan Milcare (ny anibaienace neat 1 C. Horsepower (boiler)....... 0.0749782 
Hogsheadstie acces || Biuttaqcbritsi ec acer 0.5 cf Horsepower (electric)......| 0.985923 
i Citicots seer et can 8.421875 s Horsepower (water)....... 0.985866 
To Wee eereeein ore Gusinchest cee ea 14553 ¢ Kg.-meters/sec........... 75 
- Cu. meters...............| 0.23848094 a Kilowastesen.. 20 sce sees 0.735499 
io Gallons (Brit.)...........,| 52.458505 xe Wiatteneee sn ta cee eee 735.499 
P Gallons;(U.8:)ircasaan ae 63 Horsepower (water)..| Foot-pounds/min......... 33015.2 
a Gallons (wine).......... 63 rm Horsepower............-- 1.00046 
oh SDA a carl OWS) nie ee em ce 238.47427 os Horsepower (boiler)....... 0.0760531 
Horsepower™........:| Bot.u. (mean)/hr.......-..- 2542.48 My Horsepower (electric)...... 1.00006 
‘: Bits Aina roes ce ee 42.4356 “i Horsepower (metric). ..... 1.01434 
Hs Bits, (mean) /sec. a. eas 0.706243 x PA Kale bes weet ioc ts coe eae 0.746043 
* Cal ame DU terns ates ts 6.41616 105 Horsepower-hours.. «1... |, Bete sams sre tiats cancers ae 2546.14 
* Cal., gm. (IST.)/hr........| 6.41196 x 105 Me Bitar vas bas oscome ae ee 2544.47 
ie Cal., gm. (mean)/hr....... 6.40693 x 105 i B.t.u. (mean).............| 2542.48 
- (Galo. MUN oats uae tee 10693.6 Gal anon ae eee 641616 
ss Caligm. (182. min. «a. 10686.6 Li Cal.,, gmc GIST. 2.2. oe, | C4ELOG 
Pied peelarr Cal., gm. (mean)/min..... 10678.2 i Cal., gm. (mean).......... 640693 
a Tee) OG te eet noe tee 7.45700 X 109 Oh Foot-pounds..............| 1.98 X 108 
ss Foot-pounds/hr...........| 1980000 es Teulon ane oce oe coaeee 2.68452 X 108 
PE RRR ARS a Foot-pounds/min......... 33000 i IKeemoeterssc. <<. cco aa ee 273745 
M Foot-pounds/sec.......... 550 wt ROWs HOWE oot era oe 0.745700 
> Horsepower (boiler)....... 0.0760181 ss Watt-hours.. .-.-+-..0+s5 745.700 
ao Horsepower (electric)...... 0.999598 Hp ebrebecwit ane RG iesibee tees. wre eee 2546.14 
uf Horsepower (metric)...... 1.01387 ls RD, ohh dee Cals; gm. /eram.o. ccs «oe. 1414.52 
i. Joules/sec............ 745.700 ESS eee cee Cu. ft.-(Ib./sq. in.) /Ib..... 13750 
ik ILOWATIS pete en; 0.745700 Laan corte te 13 Foot-pounds/Ib........... 1980000 
Kilowatts (Int.). . 0.745577 bite Cai city Joulen/grams os. 5s an ee 5918.35 
Tons of refrig. (U.S., Hours (mean solar)...| Days (mean solar)........ 0.0416666 
ROMWMIMN rks ey Gale anata ea 0.21204 «s Days (sidereal)........... 0.041780746 
“ Natal |e ON Bute arena hmrorn es 745.700 se Hours (sidereal).......... 1.00273791 
Horsepower (boiler). .| B.t.u. (mean)/hr..........| 33445.7 Lb Minutes (mean solar)...... 60 
a Cali gis ins oer ee 140671.6 a Minutes (sidereal).........| 60.164275 
@ Cal., gm. (mean)/min..... 140469.4 ss Seconds (mean solar)...... 3600 
~ Cal., gm. (15°C.)/min.....] 140611.1 a3 Seconds (sidereal).........| 3609.8565 
‘- Cal., gm., (20°C.)/min.... .| 140742.2 “ Weeks (mean calendar)... .| 0.0059523809 
# Birge/seo tet atari 9.80950 x 1010 Hours (sidereal)...... Days (mean solar)........ 0.41552899 
ic Foot-pounds/min......... 434107 ee hee Days (sidereal)........... 0.0416666 
IHorseno wenden acs 13.1548 i Nesgeee ney letter: 5 Hours (mean solar)....... 0.99726957 
a Horsepower (electric)......| 13.1495 SS cen Minutes (mean solar)...... 59.836174 
ag a a 


* Mechanical horsepower, equal to 550 ft.-lb. /sec. 





CONVERSION FACTORS (Continued) 








To convert from To Multiply by To convert from To Multiply by 
Hours (sidereal)...... Minutes (sidereal).........| 60 Joules (abs)..0%...... Gals, Aga (CRN). ann 0.000238662 
Hundredweights (long)| Kilograms................ 50.802345 = OO wo ie Boge Accs Cu. ft.-atm...............| 0.000348529 

POUNDS. 2.8 tee hoe wet A 112 a oe Peta wee Ergs.. ere slope alkoy 
OS Quarters (Brit., long)......| 4 "4 a a Foot- pOUOdALs Sige aneme ital 23.730360 
HS Quarters (U.S., long)...... 0.2 Ls Ve tate ate 44 Foot-pounds..............| 0.737562 
s Pans (long) wesw. 4x 0.05 yy Oe Recut vere. 8.5: 6 Gram-cm 10197.16 
Hundredweights Be ee ar a ee FL psa HOUTG nh meocnuadteeaatieacs: 3.72606 * 1077 
(Short) 2h ecenees «3 Kolopramsi. eisai thaws | 45.8592987 us Seg eae Th Goo hr Joules (Inti)ic, nasser ee es | OL9098San 
Pounds: (adv)... abst eo « 100 : err hee Ke eMGtOTS enneacen sl boy 0.1019716 
Ue Quarters (Brit., short).....| 4 uf Se rr eee de@igdelnot Uifsiemye hme mec an Acer PHI pe NY 
i Quarters (U.S., short)..... 0.2 ig Ee ina Taiteraatin sn. seek onder 0.00986895 
es Mons) (one) enna ween ke eo 0.044642857 Fe Oe crate arate fick Volt-coulombs (Int.)......] 0.999835 
te Pong (metre), raascsees «4 0.045359237 . ee een Watt-hours (abs.)......... 0.0002777777 
2 sRona*(short) amass ae cs « 0.05 a ee er ee Watt-hours (Int.)......... 0.000277732 
uf SS aa Ered e- 04 Wiatt-secvacimndtaiyy cameron 1 
Tnches).)...Ge0 reeute «s Angstrom MIOLOS sp Gara oss 2.54 X 108 se et eee Watt-sec. (Int.)...........] 0.999835 

ee 05 4 Se Centimeteriici.. scciicci cas 2.54 Joules (ints) sce ont Bee Wiicc ks fe Sb eee 0.000948608 

en ae Chains (Gunter’s).........] 0.00126262 a ne ee Bxtalih CIS La) ipetem a eater anc 0.000947988 

ee ke Oe oe ae Cublitesc: ch kaneis bau, 0.055555 OP perce cee tS Batis (MCAT) an merce 0.000947244 

el arrestor 38/3 Bea PAtbOMNs costs, cesetae hs 0.013888 AS oo piers h 3 GH Oat ea mt) Erste is 0.239045 

iT Pe Or Ens ae Feet. i 0.083333 en Oe ee Cal.,.gms (IST) a ptate a 0.238888 

a Feet (U. Ss. aces te .. | 0.083333167 See | gape Bde hy, eo: Galion (mean) ecg tee 0.238702 

= .| Links (Gunter’s).......... 0.126262 1g cog icehemrer PN Se COrhurtaatommutemabecaee ts 0.000527004 

Be Sac RIS kc cea Links (Ramden’s).. 0.083333 a, cee tee: COM Tey CIES LB Yn a oni x dite 0.000526660 

ae Ure 1s A ae oe Meters. . 0.0254 ee 9 Pe ee Ghee (mean) en aan aie 0.000526247 

Pat inca nieia is SNe hc RET cee, cava. renin BE 2s 1000 Ca ee Te Gir. cmmcatinterseya oe sO AOSG: 

aS |: Ae. cs Picas (printer’S)i.6.1: 4... . 6.0225 a Tere eae Ciadteca tio So eee 0.000348586 

SST ok INES RoR Ai Points (printer’s).......... 72.27000 ae oe Dyne-cr eee arses 1.000165 x 107 

eae tec. ea: Aaa Wave length of orange-red CS pak eye ar oS Ergs. . b aewyz _,| 1.000165 xX 107 

line of krypton 86....... 41929.399 rn event Pes J Foot- peuraals. Pre ree 23.73428 

ee ee a eee Wave length of the red line tg eT eet ee HootepOun ds a weenie 0.737684 

Of GAdmiUmM. oae-hh brn 39450.369 io ete dae gweld ns Gram-cmunee ee ackoeee ae LOLS: 8 
pe ee Deets sac = Yards. ......-..-+--.++5- 0.027777 i $Cyeeeece ced Joules (abs.)..............| 1.000165 
Inches of Hg (32°F.)..| Atmospheres............. 0.0334211 Saar ue pewrery ty. Kchourss. sneha ol used xa Om? 
se Bars ject ele Fae ed as 0.0338639 ee | st ie Litersatim forests ea oe 0.00987058 
= Dynes/sq. cm............ 33863.9 CAI ESET IS 7. Volt-coulombs............ 1.000165 
+ Ft. of air (1 atm., 60°F.)...] 926.24 nee 7x: © cee Volt-coulombs (Int.)...... 1 
Ft. of H2O (39.2°F.)...... 1.132957 [pes SO Watt-sec.. suntan hero 1.000165 
nt Grams/sq. cm............ 34,5316 ea. iy eee Watt-sec.. (int.)).amun ite e 1 
es Ky: /sq..meter, its. Pe 22.4 345.316 Joules/(abcoulomb) 
me Mm: of Hg (60°C): 08... . 25.4 SCE: - Tee ass Joules/(coulomb X °C.).. .| 9-18 
«¢ ..| Ounces/sq. inch........... 7.85847 Joules/amp.-hr.......| Joules/abeoulomb.........| 9-002777 
Inches of Hg (32°F.)..| Pounds/sq. ft............ 70.7262 “ _..,.| Joules/statcoulomb........ 9.265653 X 10714 
Inches of Hg (60°F.)..| Atmospheres............. 0.0333269 Toules/coulemte 2 ee Joules/abecoulomb.........| 10 
ot Dynes/sq. cms: eens: 1s: 39768.5 eS Bone & Volts. vont Geeeeeren: sec 1 
4 Grams/sq.cm............ 34.4343 Joules/(coulomb 
= Mm. of Hg (60°F.)........| 25.4 ORS: A st Joules/(coulomb x °C.) 1.8 
" Qunces/sq; inch ice8...2 7.83633 Joules/° Caen aeer ree Bet. 11.2 Hes ee eres 0.000526917 
es + |-Bounds/sqeuitiraccwte te... «70.5269 HE yt SO A Cal. gntsy° Cras treet coe 0.239006 
Inches of H20(4°C.)..| Atmospheres............. 0.0024582 Ta) a ae eh Re Cal., gm. (mean)/°C..:..... 0.238662 
Dynes /Sq.-€00s 27) eats. 2: 2490.82 Joules /electronic 
is In. of Hg (32°F.)......... 0.0735539 charzemenae ena: Joules/abcoulomb......... | 6-24196 x 101 
ae Kgs sae meterag .avsaeee 25.3993 Joules/ (electronic 
‘5 Ounces/sd.4tt 44. 3-o 83.2350 charge X °C.)......| Joules/(coulomb X °C.)... 6.24196 X 1018 
a .| Ounces/sq. inch...........| 0.578020 Joules/(gram X °C.)..| B.t-u./(Ib. X °F.)......... 0.239006 
ie HePOUNCS/BG Lies le tieeo-+ 5.20218 “ .,| Cal., gm./(gram X °C.).... 0.239006 
. - Pounds/sqzanch)).ct.0 4 3-- 0.03612628 Joules (Int.)/(gram 
Inches/hr...... Cima ireneane. 28) ho s2 2.54 OC EME! caleBstausy.(Lbses cocks) moreee ree 0.239045 
amt RAR ee a Peetihr ake, cere eee 28 0.0833333 “ Cal., gm. (mean) /(gram X 
te Be * 5 eee hc 5 Iiilesy linn © .s0S-...ta toes 1.578282 x 10-5 OC) paver cerca ei, Ac 0.238702 
Inches/min.......... Cis AAT a RT Se os Lae ele 152.4 Joules/secta abs sya lia. t.U./ Mien nt wceeeemnns or 0.0569071 
Ce OVE EES Feet /ineies ety eines 3 5 “ GH, bene, oe uae ae ox 14,3403 
te EER} IMilesy hi spear hy hte Ao: 0.000946969 OU GREORNAD) Cali vig./minseree wieak one 0.0143403 
ta Cal., kg. (mean)/min...... 0.0143197 
Jouless(absene mene Beisel oe ety 0.000948451 “ Dymescnaty secherae re ier 1 X 107 
Pht eaect a8 Bit uns Dhar easiases 4+ «| 0,000947831 i Hr ps/SeC nan Meee weet i eve 

os SS BSL .3 B.t.u. (mean).............| 0.000947088 ‘n Foot-pounds/sec....% 5. 13: 0.737562 

ale Cr ae ae a Cale Ga tee Ae a es 0.239006 a Gram-cem. /Se¢haco. strana = 10197.16 

oF So Nt Roo Cal. cml Shs) it trset se sas-s 0.238849 ue Elorsepowene na eee eea 0.00134102 

a ao 5B) Ae ee Gal nig su(meam) erento 7 0.238662 ut Wattscne: ck mOmere «a4 il 

“ a ne Cal., gm. (15°C.)......:-+.| 0.238903 de GOODALE. Watts (Int.) 0.999835 

A ae ident Cal., gm. (20°C.).........-| 0.239126 Joules (Int.)/sec...... Bitsy tin ae ae DB 56at6e 
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CONVERSION FACTORS (Continued) 








To convert from To Multiply by To convert from 
Joules (Int.)/sec...... Bst.u. (mean))/mine..: ..- 0.0568347 Kilogram-meters..... 
ee phe hel vB Cale.gm./min ween enon ss 14.3427 LR eee 
Ee oe Cali kg./minsaracc es eas 0.0143427 RE Ee 
SENBIGAHS pysiee. Fee Dyne-cm./sec............ 1.000165 x 107 in | ee 
a) VELL Eirga/se0)s scsi ees sss 1.000165 x 107 SR eek 
ooo MEL Peer Foot-pounds/min......... 44.2610 MO PAL ey 
at See Foot-pounds/sec.......... 0.737684 SS ga ae 
aS Ns So Gram-cm./sec............ 10198.8 i eA 
NS EPR Rie Horsepower sss us 0.00134124 Kilogram-meters/sec.. 
Se Pl Nee taka e Wattsactccci sheets 1.000165 Kilolines «.. 25 cnctee ss 
1S eee Del ecto Watts (Int.)....... 1 SO ah Snes e 
Kiloliterss 2222} eah: +5 
Kilderkins (Brit.)..... Cipvomiyee Nee es 81829.57 Vito meas 
TN ena Ciugicots ee eee TLD RRO7e4 oy, ane a aoe 
ee Benoa Gusinches; sranree ee ke 4993.55 De Bettie tence A 
Oy cle meena Cuametersine eee oo 0.08182957 es Ee ed 5 
la eae Gallons (Brit:). 0.026220) 18 Bearer ee 
Kilograms.02-- 4. Drams (apoth. or troy)... .| 257.20597 co BEE ae ae ee 
EE eens ON Drams (avdp.)h cerns: 564.38339 Oo PRC e 
Ss ebitmicrsraae DyneBii essere ontees 980665 feet e teen ees 
GOT mick one Grains wand) ite ta oe 15432.358 Kilometers,.......... 
hata so Hundredweights (long)... .| 0.019684131 Hs 
nicki caiman Hundredweights (short). . .| 0.022046226 To Eitiiase ai fue 
He s0ig-0 ceies GIS Beas Ounces (apoth. or troy)....| 32.150737 y 
Oo ue ad uamcAtpiaes Ounces (avdp.)........... 35.273962 s 
Fb cit giete ected Pennyweights............ 643.01493 sf 
SC TREE Poundals scl ws ute. 70.931635 ‘ 
Fo eS cttce sa chor cet Pounds (apoth. or troy)....| 2.6792289 ut 
a Schemas Pounds (avdp.)........... 2.2046226 SO" a sieatereea tix ote 
ed Perec nee Quarters (Brit., long)...... 0.078736522 - 
Soke arcs Quarters (U.S. long).......| 0.0039368261 me vetees 
Set ha Sree kena & Scruples (apoth.)......... 771.61792 Kilometers/hr...... 
Lh Bideuteod Sore Shige kesh atoms Meee 6 0.06852177 Ee a arc fee 
0 P acucebcee ‘Tons (ong) eee ae 0.00098420653 ss trction 
Bi eset exces Tons -(metric)as sake ne oo 0.001 7 
Tc ocietatns ae Tons (short).............| 0.0011023113 : 
Kilograms/cu. meter..| Grams/cu. cm............ 0.001 ss AE Aye 
. ol BLD Clintt eae eer eerer '.| 0.062427961 Kilometers/(hr. X 
* Se elubs,/ Cale ite Hie eras cee 3.6127292 & 10-5 S00.) taco eREN CEE Gok 
Kg. of ice melted/hr..] Tons of refrig. (U.S., ee 
COTIIS) Men eects ets 0.026336 i‘ ves 
Kilograms/sq. cm....] Atmospheres............. 0.967841 Kilometers/min...... 
iy Barsdwtn Prana melel, 8; 0.980665 ewe nS 
- Cm ofl) (0°O:)aminneiia. 73.5559 ‘eer aver ese. 
af Dynes/sq.cm............ 980665 Oe pees 
i; Ft. of H2O (39.2°F.).......| 32.8093 SO Mee bis 3 5 
“ In. of Hg (32°F.).........| 28.9590 ne Ss ead 
‘4 -+++! Pounds/sq. inch.......... 14,223343 Kilovolts/em..... 
Kilograms/sq. meter..| Atmospheres............. 9.67841 X 10-5 * 
“S Bagram acvaate Gt dS dee an.t 9.80685. <s10=0 | a etn. 
z Dynes/sq. cm. “ieee ince 98.0665 eo aoe Co 
vi Ft. of H2O (39.2°F.).......] 000328093 i MEARE DGB 5% 
4 Grams/sq.cm,....... ssa Bilowatts.; ees ness 
a In. of Hg. (32°F.).........] 0.00289590 Ey RABAT 6 
. Mm. of Hg (0°C.).........| 0.0735559 : 
s Pounds/sq. ft.............| 0.20481614 ‘ 
i --| Pounds/sq. in............ 0.0014223343 ie 
Kilograms/sq. mm. . . Pownds/sd. ft. idea dense 204816.14 
- Pounds/scqein, ct. ake) os. 1422.3343 x 
Tons (short) /sq. in... 0.71116716 “s 
Kilogram BOCA das Pounds sq. Stas: 0.0023730360 " 
eee) Sobran Pounds sq. in........ 0.34171719 e 
Kilogram-meters. .... Leet (GH es aa 0.00928776 
aM MINS hs Cal. som. (meanyus«..nt o.. 2.34048 ri 
Pa” gonlone Cal., kg. (mean)...... 0.00234048 
ee yl Ee Cua fticatmccdeene’ ay, 0.00341790 e 
Ba ect Rie Dynes-omy ehrrteveckent 24 9.80665 X 107 i” 
2 HTg8. alo an nee ae el OLSOBR DTSCH a 
% Foot-poundals............ 232.715 is 
PT Bowne Foot-pounds........7.....|.7.28801 il 
ee SORE (Crammeams ,aeue tee ee 100000 . 


a a NE NRCS Foes Sn Reaper sel ee Se ee 
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To 


Joulesi(Ints)iccacnel aes oe 
Kiwi -hours. (aii. dae e 25 
Liter-atm. 3.350 Sees 
Newton-meters........... 
Watt-hoursia.ascsnenenes 
Watt-hours (Int.)......... 


Wiebersiincnt Ree ee 
Cu. centimeters........... 
Cir..féet 35 Bae eee ass 
Cu, Inches, cee OR od 
Cu. 
Cu. 
Gallons (Brit) sere coer so 
Gallons (U.S.,-dry)........ 
Gallons (US, lia.) ..2..... 
DAGEPS 45 Soa CR ae 
Astronomical units........ 
Centimetersi atu). .stea 1s 


Feet (U.S. Survey)........ 
Taghituyearicc. <a soe. 


Miles: (maut:: intijae.ni. <5 
Miles (statute) 


ESOES: AEG oral aianc tll aera aa 
Moters/seess.. 28, he, 2.5 
Miles (statute)/hr........ 


Cm, / (see, XS sec Detce se. <.: 
Pt. / (peas, Memeabiceeween.. ae 
Meters/(sec. X sec.)....... 


Knots (int))spwassenet. s 
Miles fhr.. hows. oss bites 6 
Miles /mims. etl. ar nee. ¢ 


Microvolts/meter......... 
Millivolts/meter.......... 
Statvolts/om.......c....; 
Volts/inchis<..- Xe. guess 
Bt /BP. Sele ata 
BetUS ey RE een aie 
B.t.u. (mean)/hr.......... 
B.t.u. (mean)/min........ 
B.t.u. (mean) /sec......... 
Cal., gm. (mean) /hr....... 
Cal., gm. (mean)/min.... . 
Cal., gm. (mean) /sec...... 
Cal., kg. (mean)/hr........ 
Cal., kg. (mean)/min...... 
Cal., kg. (mean) /sec....... 
Cus ft.<atm/ bres 6G su 
FN pa BON ccna eee 
Foot-poundals/min,........ 
Foot-pounds/hr........... 
Foot-pounds/min......... 
Foot-pounds/sec.......... 
Gram-cm./sec............ 
HLorsenowersnt. cea 





Multiply by 


3.65304 X 1076 
9.80665 
9.80503 
2.72407 X 1076 
0.0967814 
9.80665 
0.00272407 
0.00272362 
9.80665 

1000 

TeX 10-5 
1.000028 x 108 
35.31566 
61025.45 
1.000028 
1.307987 
219.9755 
227.0271 
264.1794 

1000 

6.68878 X 1079 
100000 
3280.8399 
3280.833 
1.05702 XK 10713 
1000 
0.53995680 
0.62137119 

0.1 

198.83878 
1093.6133 
27.7777 
3280.8399 
54.680665 
0.53995680 
0.277777 
0.62137119 


27.7777 
0.91134442 
0.277777 
1666.666 
3280.8399 
60 
32.397408 
37.282272 
0.62137119 
1 X 101! 

1 X 101! 
1X 108 
3.335635 
2540 
3414.43 
3412.19 
3409.52 
56.8253 
0.947088 
859184 
14319.7 
238.662 
859.184 
14.3197 
0.238662 
1254.70 

1 X 1010 
1.42382 X 106 
2.65522 X 108 
44253.7 
737.562 
1.019716 X 107 
1.34102 


CONVERSION FACTORS (Continued) 























To convert from To Multiply by To convert from To Multiply by 
Kilowatts............| Horsepower (boiler)....... 0.101942 Lemberta icine saea ces Candles/sq. cm........... 0.31830989 
om Horsepower (electric)...... 1.34048 Le ae others LUE Gandles/sq.ftas n-aeee 295.71956 
bi Horsepower (metric)...... 1.35962 a Candles/sq. inch.......... 2.0536081 
ss VOUlOS/ breaks san uk REE le « 3.6 X 108 oes SNK ere Pe Oe Foot-lamberts............ 929.0304 
e Pomles (IST) br-. sas.tieres 3.59941 xX 108 pa SCRE Oe Lumens/sq. cm........... rt 
a Joules /800.. ois002 aces ss. | 1000 Lasts, (Bir Ocenia aus 4 LAGOS is co ss ot a a eote  eOU aL 
os Kg.-meters/hr.......6..5. 3.67098 xX 105 Leagues! Mawtyabrute) | eeurctrs wane ey es seucauat 18240 
NS Kilowatts (Int.)..........| 0.999835 ¢ Balometers ign. ie. ce ue aed 5.559552 
ne SRobtragks Watts (ntiycncdaoar cs] GO8835 e Leagues (naut., Int.)......] 1.0006393 
Kilowatts (Int.)..... IBtahe SDE aacacs are cet antares | OSL EcO9 ee Leagues (statute)......... 1.151515 
m Baie (LS DOs wee pres 3412.76 ba Miles (statute)........... 3.454545 
Saas. B B.t.u. (mean)/hr..........| 3410.08 Leagues (naut., Int.)..| Fathoms................. 3038.0577 
x B.t.u. (mean)/min........ 56.8347 “ Weta ce crateascgeti 18228.346 
i aan ke BSteukU (MEAN) /BeG ec airnts.« 0.947244 Gs «| WRalometersin <. ie eae ces ase 5.556 
Nake Cal., gm. (mean) /hr.......| 859326 we .| Leagues (statute).........| 1.1507794 
MO Deo oo Cal., gm. (mean)/min...... 14322.1 S Miles (statute)........... 3.4523383 
ort ame RAT Calpers ocanus ocpin ds: 860.563 Leagues (statute).....| Fathoms................. 2640 
Bark Cal ka-(UIST)) fbrss,.22 «|; 860 og = did asl) EGGS ee eccue esate Caen I ee. 
poe Cal., kg. (mean)/hr........| 859.326 . .....| Kilometers 4.828032 
a es ee Cxe om.-gtm. /bre stew cvs 3.55351 X 107 af .| Leagues (naut., Int.)...... 0.86897625 
Bees Cu, ftatm./bri cc. i soe ss | 1254.91 a Miles (naut., Int.)........| 2.6069287 
pee a en PUPAE TBOC ME te hraiccan apace 5. 1.000165 x 1010 “ Malesi(statute)....-+ ue 4. 3 
“\ Mile (Omar S. Foot-poundals/min........| 1.42406 x 106 Light years.......... Astronomical units........ 63279.5 
ta es Foot-pounds/min......... 44261.0 OTM. ack: Kalometersec ra ae tet: 9.46055 1012 
. oe ee Foot-pounds/sec.......... 737.684 ae OF ae Miles (statute). -.>....... 5.87851 X 1012 
ee we eee G¥am-6M./86 joie os, ab oss 1.01988 x 107 LATOR ocyarcts eo rs Rel MEW CLES teeters. ae crssaeteeye il 
5S eae Bh Horsepawer seen pace 1.34124 (ines) (Brits) ess ante Centimeters’... .. sc mae 0.211666 
: Horsepower (boiler)....... 0.101959 LAM gee HEI 2 5 Inchesere nies ccc 0.083333 
ae 7 eee Horsepower (electric).,....| 1.34070 TLines/sqaomanae atthe OAUSSCS eer ace aula 1 
“ee Horsepower (metric)......| 1.35985 Lines/sq. inch........} Gausses..................| 0.15500031 
ee Jowles/bT igs wu Gu. «BOs 2] 560059 X71 08 es NRT WWeDers/ Sdqinoht se seen dee LORS 
ae Joules (int.)/br i... civse 2-3-6 90 108 Links (Gunter’s)......| Chains (Gunter’s).........| 0-01 
RT ee Kg.-meters/br.¢..40.56-.. 367158 Te =k a Pe Reetho me a ee cree 0.66 
ae Boe oe KWo Waste ten so cet ustepeon 1.000165 ee i Feet (U.S. Survey)........| 0.65999868 
Kilowatt-hours.......| B.t.u. (mean).............] 8409.52 OD abies tee Inches sence tr tases des 7.92 
ss Cali, gms (MEAD) ees sis oa < os 859184 Lae Ree? ot ey WMetersienc ee. ttic tres: rate 0.201168 
"s Foot-pounds..............| 2.65522 X 108 i) eae Miles (statute) 2% .-.54-4-- 0.000125 
4 ip shOurs 28 sere erty acl 1.34102 CS Deu otras ROS i sree ae toe 0.04 
. POUES Eetarors uea neat 3.6 X 108 Links (Ramden’s)....| Centimeters.............. 30.48 
oe § Rtg e. Kg Ctersie,: «cacaasugy ees 367098 8 Chains (Ramdens)......... 0.01 
% .| Lb. H2O evap. from and at 7 PCCU tie sckee morte melee: 1 
DW Ny re ee a Pee 3.5168 as anehes! sy potas cs ete 12 
; Watt-houres. ..¢,000< 6. || L000 Vitterac- mackie ane ers Bushels (Brit. cence 0.02749694 
a ...-...| Watt-hours (Int.).........| 999.835 Oe eee Beatties ase [ete Bushels (U.S.)........-... 0.02837839 
Kilowatt-hours (Int.).| B.t.u. (mean).............| 3410.08 Fs a bam RONEN AAS Cu. centimeters...........| 1000.028 
“ Cal. gm.(IST..)s<.0c,.c.<2-. | 860000 2 eA Wa) Rl 8 CuMteeth ee eee || OcOoostoo 
a Cal., gm. (mean)..........| 859326 CP A ahead oes ® Cusinches see eee 61.02545 
‘S Cusvemisatm a. dees unce 4 - 2 || o-005D Lax 107 OE ON Rha Neh CAN Cuenmeters oe ee ee ens 0.001000028 
sf Cintiseatmiy acu 4c eos.01 Sa EARS «rns Coen eae Cwhyards rte os cettey 0.001307987 
“s Foot-pounds..............| 2.65566 x 108 se earl Ae th te Drams (U.S., fluid)........ 270.5198 
se Hips=HOUrS eG: 2% aout, es 1.34124 ee reid vey Me Gallons (Brit.)............| 0.2199755 
ss GLOSS tes ustea ae eRe oes 3.60059 x 108 SOIT ie te ee ee Gallons (U.S., dry)........| 0.2270271 
Joules |(int.) 5.1.4 vratate ¢-1-| 20 LOS SG aide ear aes Gallons (UES: lids). cera te 0.2641794 
us KP sMOters, eo carachys -ito 4a 367158 SI ee AON oe one Gillsx(Bnt ecw eee ene 7.039217 
Kw.-hr./gram....... LER IACI Ne sy ans oat Oe 1.54876 X 108 SL ett ci OE a CANS (ORS astann dates ool] CHENEY 
a Bitte S 0s) Dis caiye 252) bOe i 2 xX LOS ON Se LAT etre HogsheadSiacc3- 0 sun 0.004193325 
A Oe Ls Bites Gnean) Abi gaunt d=: 1.54653 x 108 gO raiats Reve Dene: Reet Minims (USS:)ncu = caan on 16231.19 
ss Calon gi.)/ RTA a siacse 4s 860421 (09 axes Ante Cant aa Ounces (Brit., fluid).......| 35.19609 
‘a Cal., gm. (mean)/gram,...| 859184 aa cath feta ering Rares Ounces (U.S., fluid)....... 33.81497 
4 Cu. cm.-atm./gram........ 3.55292 X 107 Dt a RES 28 Pi Peckst(Brits)eenree pee: 0.1099878 
i Cu. ft.-atm./lb........... 569124 ito Noe eee en: Pecks (U.S.).......-----+.| 0.1135136 
ae roe Bpebrs/lbimeeee sn. sigs | OOS. 200, OD fe = Sh en, en aeons Pints (Brits)-cascese et 22 be 9S04 
ee JoUles/graia. eee se 3.6 X 108 it, Feet rages Pints (U.S., dry)..........| 1.816217 
Knots (nts)e- ance 4 Gms/SeC wade aa tae sl OL eee OA aerate rage et os Pints) (U.Ss, lids) crane ee 2.113436 
rg ee Reetihr ete te ceases ee ao 6076.1155 Le ACh Seed MOC es Quarts: (Brit.) cae 0.8799021 
oy ter cee Beety/mini ecujs. sage va ge ees 101.26859 a Ener OE eA Quarts (U.S., dry)........ 0.9081084 
ee eee ee Heet/ BOC on tas caau inoue a 1.6878099 LE Seewten anh Sone ry A, 2 Quarts (U.S., liq.).........| 1.056718 
te renee as 4 Kalometers//DPseeis fat a: 1.852 Liters/min.......5....| Cu. {t./min?.... 0... see. 0.03531566 
i SEE a. Meters/min............-. 30.8666 HS Cun ttt /sec herent 0.0005885943 
eS saree IM ters/secae tac ypvaneet on 0.514444 i eee (Galen (Uasen liq’) minerurse. 0.2641794 
SOE pasate ee Miles (naut., Int.)/hr...... 1 Witers/BeGa ane toe] Cus fbe/ MND eater a 2.118939 
MGs “Soptentracle Miles (statute)/hr........ 1.1507794 a ere Cui hts /SOGirac careers 0.03531566 
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CONVERSION FACTORS (Continued) 





To convert from 


To 


Multiply by 


To convert from 


To 


Multiply by 








Titers//Secn accuser 


Liter-atm 6. seen 


umens.caccewe ss: 
Lumens (at 5550 A) Ae 
Lumens/sq. cm....... 


Lumens/(sq. cm. X 
steradian) 
Lumens/sq. ft........ 


“a 


Lumens/(sq. ft. X 
steradian) 
Lumens/sq. meter... . 


| ELS chen eae ea ae 
IMaxwellstias va. nn +> 
Maxwells (Int.)...... 
Maxwells/sq. cm..... 


Maxwells (Int.) /sq. 

Maxwells/sq. inch... . 
Megalines............ 
Megmhos/cm,........ 


“6 





Cue yards/iminwerre ee 
Gal. (U.S., liq.)/min...... 
Gall (U-S..lid,)\/seces aus 
LBRO Nene Sieabhs a ERIRM ORR cr ans 
IB to liee ChSik.) meena ot 
BS trun (neal) incmrie meee 


Cal Oita (SL, ieee rai 
Calne (Mean) anaes 
Cupiti-a tm. sce vier 
Foot-poundals............ 
Hoot-pounds, a5. ene G 
Pip s=OUras coh ocean ayes 
Joule sain veetmacucciri incre 
PoulesuCINGs) ecu pig. ote 
iKelsmetersinn csc 
KwaehOuUrsyerniuciciin cites 


Lumens/sq. meter......... 


Millilambertss-macusuo 4c: 
Foet-candles). ¢...2-4.4. 44+ 


S MEAIMMESNS (SO f beer vasniers nee 


PHOS ecceney es eaters 
Foot-candles............. 
Lumens/sq. meter......... 
IBD Ots a5 ei cere era 


E.M. cgs. units of induction 


Maxwells (Int.)........... 
Volt-secondsi054.-.200502 


Maxwells/sq. in.......... 
Maxwells (Int.)/sq. cm.... 


Maxwells/sq. cm.......... 
Maxwells/sq. cm.......... 
Maxwells). iam agi. gcviecn ac 
ADMEOS/GUI me. ss napens aie 
Megmhos/inch cube....... 
(Microhm-cm.)~! 
Megmhos/cm., . . 
(Microhm-inches)~!,...... 
IWCrOnMIS isis 
Obimsi cura = 
Statohms........ 
NIteromMOSisans oe os ve ek 
Angstrom 1 es A 
Centimeters.,....... task 
Chains (Gunter’s)......... 
Chains (Ramden’s)........ 
Fathoms,........ 

GSU acccrastuatn mie aie re 
Feet (U.S. Survey)........ 
IUTlOng See ene cess 

VRC ACY: Boren oe ee 





0.07847923 
15.85077 
0.2641794 
0.0961045 
0.0960417 
0.0959664 
24.2179 
24.2021 
24.1831 
0.0353157 
2404.55 
74.7356 
3.77452 XK 1075 
101.328 
101.311 
10.3326 
2.81466 XK 1075 
101.323 
0.079577472 
0.0014705882 
i! 

1 


3.1415927 
1 
1 
10.763910 


3.3815822 
0.09290304 
0.09290304 
0.0001 
0.09290304 
1 

0.0001 


1 . 
3.335635 X 10711 
1 

1 

0.999670 

1 X 10°78 

1 X 10°8 
1.000330 

6.4516 

0.999670 


1.000330 
0.15500031 
1 X 108 
0.001 

2.54 

1 
0.39370079 
1 

1 X 1012 

1 X 108 
1.112646 xX 1076 
1 

1 X 1010 
100 
0.049709695 
0.032808399 
0.54680665 
3.2808399 
3.280833 
0.0049709695 
39.370079 
0.001 
4.9709695 


“ae 


“ 
“ 
“ 
Metera/Br; «6 noe 1504 e 
“ 
“ 
“ 


Meters/min........-. 


“ 


Meters/(sec. X sec.).. 
Meter-candles........ 


Mibosi(intier nas aoe 


Mhos/meter......... 


Mho-ft./cire. mil... .. 
Microfarads......... 


Micrograms..... 

Microhenries......... 
“ 

Microhms....... 


Microhm-inches...... 


Micromicrofarads. .. . 
Micromicrons........ 


Micronss. ceoawcoors 





Links (Ramden’s)......... 
Megameters...... 06-502 200s 
Miles (naut., Brit.) 
Miles (naut., Int.)........ 
Miles (statute) 
Millimeters: s...0 ca hee 
Millimieronssaenca-) re 2 tae 


Atmospheres............. 
I. of FeO (60°H).) pose te 
Ins of He (S22R oy. a coe esl 
Kg Sigs Cite panacea 
Pounds/sq. inch, -.2:.:.... 
B6G6/ Titty ccc cece a oecd oe 
Weet Mine caste ns ee en ae 
Knots (ite seats oe paekoe 


Karote(iire.) ore enc ee 
Miles (statute) /hr......... 
Heet smn’... yactie ce ete ace 
Reet /sec. co. cu. st ate eee 
Kolometéers/hr...+.-+.. 256 
Kilometers/min........... 
Miles (statute)/hr........ 
Kilometers/(hr. X sec.).... 
Miles/(hr. X sec.)........ 
Lumens/sq. meter......... 
AT mMaiHON 4 fo oes cee eee 
Cgs. units of conductance. . 
BM. Ces. Anite. feats aoe 
BLS. Cees WAIGRo. Ce ieee 
Mhoa (intl... eee 
Mks. (r or nr) units....... 


ADMbOs/ OUI... ect ee 
Mhos (Int.)/meter........ 
Mihos/eme. samo 
Abfarads.o..<. 0. 3: 


Millioranis. icc: cance ee 
Honrigseecces ce oo ace 


Angstrém WUT sec ae 
Centimeters... eee 
Enchesc eres. eee 





3.2808399 
1x10 
0.00053961182 
0.00053995680 
0.00062137119 
1000 

Le 02 
39370.079 
0.19883878 
1.0936133 
1.3157895 
44.6474 
39.370079 
1.35951 
19.3368 
3.2808399 
0.054680665 
0.00053995680 
0.00062137119 
1.666666 
3.2808399 
0.054680665 
0.06 
0.032397408 
0.037282272 
196.85039 
3.2808399 

3.6 

0.06 

2.2369363 

3.6 

2.2369363 

1 

1 <. 1058 

1 

2X 1058 
8.987584 X 1011 
1.000495 

1 

1 

1 

8.987584 X 1011 
9.99505 X 10710 
0.999505 

1 X 10721 
1.000495 
6.0153049 Xx 108 
1 X 10715 

1X 10-¢ 
8.987584 xX 105 
ix 1078 

0.001 

1 X 1076 
1.112646 X 10718 
1000 

1 X 10712 

1 X 10-6 
1.112646 X 10718 
1000 
6.0153049 
0.39370079 
1K 07-6 
15.278875 

2.54 

1 X 10712 

0.01 

Ug 
3.9370079 X 10711 
1 X 10712 
LESLO ss 
10000 


nna anentieieaaeoeeee meee ee ee ee ee ed et 


F-228 


CONVERSION FACTORS (Continued) 


























To convert from To Multiply by To convert from To Multiply by 
Micron iii «oasis toe 0 2 Centimeters. (0 0a sda ck 0.0001 WMilligramsscc.cc panail| GTAANB Nc initiate tered lunes 0.015432358 
So.) Agden terete «act Weativk tatiana ass 3.2808399 x 1076 ee GEAMAB Aa ee acum 0.001 
Site ER Mein tats. 58 THONGS Serene ee 3.9370079 x 1075 as Ounces (apoth. or troy)....| 3.2150737 x 10-5 
gt Ae RTE ORE es (EAI ES. 1 xX 10-6 A Ounces (avdp:)))..58 1... 3.5273962 * 10-5 
alia Shami Rtyce eee nk IMaMimeters: 2.0... es. a | OOOL ut Pennyweighte. 0). 3.4065. 0.00064301493 
ne Meer ate ec Rkey Cae oe Miullimierons ys .5 eee das: 1000 a Pounds (apoth. or troy)... .| 2.6792289 * 10-6 
Miles (naut., Brit.)...| Cable lengths (Brit.)......| 8.4444 g Poundsx(avdps) cua. 2.2046226 XK 10-8 
* Rathome sashes. i ks 1013.333 e Ji. saris o SCKUpLES! (ADOtH.) + aren. sae OsO007mOb so 2 
# Beek ion blinders thet oak 6080 Milligrams/assay ton.| Milligrams/kg............ 34.285714 
es DMatens: + ma fete nM Sos. 1853.184 ke Ounces (troy)/ton (avdp.).| 1 
€ Miles (Adm., Brit.).......| 1 Milligrams/gm....... Dynes/(Omyir. soiree o es 0.980665 
B Miles (naut., Int.)........ 1.0006393 oe Sr ie Pounds/inch,..............| 6.6997415 & 10-6 
a ~ «all Milesi(atatute) se. ori. .cc.s 1.151515 Milligrams/gram..... Carats (parts gold per 24 of | 0.024 
Miles (naut., Int.)....| Cable lengths............. 8.4390493 mixture) 
aS Sy oe | MAUHOMB aces te wee han 1012.6859 ply 9 Grams/ton (short)........ 907.18474 
ae Mebetin cect cco ee eres ile 6076.1155 Ses af caelehete re Milligrams/assay ton...... 29.166666 
2 Feet (U.S. Survey)........| 6076.1033 a Ounces (avdp.)/ton (long). .|} 35.84 
> WolOmOlera neon ake ee 1.852 Side Owe ek Ounces (avdp.)/ton (short).| 32 
Leagues (naut., Int.)...... 0.333333 PRN MIR Ounces (troy)/ton (long)...| 32.6666 
- DEGRA sos cee eke et oc cl LOS eRe rt, ie Ounces (troy)/ton (short)..| 29.1666 
ss Miles (geographical).......| 1 Milligrams/inch...... Dynes/eniwnnt.sce te owed + | OsoS0080 
os Miles (naut. Brit.)........| 0.99936110 i alpedontadt ats Beart Dynes/inchy..n27 sae oe 0.980665 
a - =| Miles (statute)?i.2. 2... -.. | 1.1507794 es Grams/emi nce ee 0.00039370079 
Miles (statute).......:| Centimeters.............. 160934.4 Sh stein em rere Grame/inch oes. 0.0001 
ag eee er Chains (Gunter’s).........| 80 Milligrams/kg........ Pounds (avdp.)/ton (short)| 0.002 
5S ee Fee ts Chains (Ramden’s)........| 52.8 Milligrams/liter...... Grains/gal. (U.S.).........| 0.05841620 
Po a deocacreee Heaticaadisiegti ees feds tc 5280 hide atta R Cates Grams/literi.9) ot se ee 0.001 
i emma Sh SRT Feet (U.S. Survey)........ 5279.9894 Sie aden, pS Dane es Parts/million¥/#,0 5" 4. 5.00 1 
GS cesta 2 (a2 Huriongsssot ee ts 8 Se eee ids, Dbs/oustinmae ce es 6.242621 x 1075 
ae Sears Wiches aden eee oasis 63360 Milligrams/mm...... Dynes/emna.0.. 5... >. - || 960060 
et etn cE TOE Holometerssaret tS cee be 1.609344 Millihenries.......... Abhenries G20 re; 0 ean toe 1 X 108 
9 a es TE Iightiyears nee ae iets 1.70111 X 10718 Mt Henries eee eel: 0.001 
ate icles Links (Gunter’s) 05... ie% 8000 Le ahh toe ica Stathenries............... 1.112646 x 10-15 
- Motersseqie meee eee =| LOU oes: Millilamberts........ Candles/sq. cm........... 0.00031830989 
SP ee ah fs Miles (naut., Brit.)........| 0.86842105 se hablar SNe orn A Candles/sq. inch.......... 0.0020536081 
ee Eee r. 2 Miles (naut., Int.).........]| 0.86897624 Lh natay rt Ae mnt Pou Foot-lamberts............ 0.9290304 
oS eee eae ts Myriameters..............| 0.1609344 ee etree Wambertsimnee era eo 0.001 
dl Nessieke eee Rods eee eect 320 Oe nce ee ee Lumens/sq. cm........... 0.001 
i Yards Pe tone sai cO0 (me ee oe Gumens/sqe iter ce a. cee 0.9290304 
INOS /Bre ee ees ing sec een eer es | 445704 Milliliters 1927-3 CUBS o do cwatac mn onod¢ 1.000028 
ee mere res fa Reet / bree cr netics coke 5280 DC a see ye emcee Cusinchesteee ooo aces 0.06102545 
a Heot/Mine een eee a oS ee, Stee Drams (U.S., fluid)....... 0.2705198 
SR ey ts ie bars Beet / SEO tee wt et erik cut 1.466666 be Gills\(UsSD) ee oe oe ee 0.008453742 
| er eee hae Kalometers/hr-. ee 1.609344 So sald tenis Patel Ditersie.t coec ete cn ss OS00% 
See ins ene KnotetGnt) iets cea 0.86897624 ye” v NeeePa yaar et eae Minimas(URSi)ie.nt cee ce 16.23119 
a emo Motern/ min neds 6 esas 26.8224 EE EL ce Va Ounces (Brit., fluid).......| 0.03519609 
Mat Serco t gee Miles/min................| 0.0166666 FI tern nnk hive aid Ounces (U.S., fluid)....... 0.03381497 
Miles/(hr. X min.)...| Cm./(sec. X sec.)......... 0.7450666 MU Pints'(Brit.)..............| 0001759804 
Miles/(hr. X sec.)....| Cm./(sec. X sec.)......... 44.704 ee carmel are ger Pintsi(Us8s, lig.eeeseas. 36 0.002113436 
: Ft./(sec. X sec.).......... 1.466666 Millimeters.......... Angstrém units........... 1 Xx 107 
a Kilometers/(hr. X sec.)....| 1.609344 ade. pcaraar chee nd and Centimoters?.= o> sass 0.1 
zs; ....| Meters/(sec. X sec.).......| 0.44704 cies» bhertupchslr Seka, Deoimeterss ene ee ee 0.01 
Miles//min vero. a 0.90 @mp/sect nets cere tes 2682.24 US hes 5 Dabchig feel ee Dekameterst...20 ese 0.0001 
Sa ENR To A os Heet/Mrsncrenn yaa 316800 OM a die Ub Ree bie 6 ein pwte ee cre ee 0.0032808399 
Sie Micerncee 8. tse Beet /sec waacn amos rae es 88 A ee tee ee Le [nchesssaom ie eee 0.039370079 
OO eel kn ee eee Kilometers/min...........| 1.609344 Ms ardent bieies Meters .| 0.001 
Jo nbark ame eee eee Konotes(imt)ss ha de eens ocd 52.138574 ae 1 Een eans ear Microns..... 1000 
2 rrcetheeadtenede Meters/minaeei sot sc. 1609.344 ee ee sestate es Eras Mila eneiwettcre erie 39.370079 
OOP didrashers cae Miles//hraone ee enc. oe 60 [CER eet, Wave length of orange-red | 1650.76373 
Miallibars's 270 4 212066 Atmospheres..............| 0.000986923 line of krypton 86 
So [uel saa eee Bars. ie aa ee ee 0.001 S118 Metre ere ee Wave length of red line of | 1553.16413 
Ste Ne etre Barvyesmarct este ea ea L000 cadmium 
SS Dtt a eMe yA: Dynes/sq. em. 2-8-3 «. «:. 1000 Millimeters of Hg 
SOG SA 5 te Grams/aq.om: =. Sees. s os 1.019716 (OO Wwousnamsion fee Atmospheres...) 0s s< se: 0.0013157895 
MRO A reas In cotlig (S20 beens vis a 0.0295300 a Barsicat cos see et OS OO1883822 
a Pounds/sq. ft............ 2.088543 vt Dynes/sq. cm..-.......-- 1333.224 
Die eer ehettaioee Orne Pounds/sq:inch. 22s). <5 0.0145038 a Grams/sq..cmensa een 1.35951 
Milligrams...........| Carats (1877).............| 0.004871 as Kg./sq. meter............ 13,5951 
Zi Carats\(metrie)) 7.0. 2... 0.005 as Pounds/sq. ft...........-.| 2.78450 
i Drams (apoth. or troy)... .| 0.00025720597 He Pounds/sq. inch.......... 0.0193368 
“e Drams (advp.).......-....| 0.00056438339 ue Torrsarjnoen ee ee peo 1 











ee enerenesree ee ee 
* Density of 1 gram per milliliter of solvent. 
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CONVERSION FACTORS (Continued) 





To convert from 


To 


Multiply by 





Millivolts...i.m <5... 
Minims (Brit.)....... 
Minims 


Minutes (angular).... 


“ 
“ 
“ 


Minutes (mean solar). 


“a 


Minutes (sidereal).... 


a 
“ 


Minutes/cm 
Months (lunar) 


“a 


Months (mean 
calendar)....... 


“ 


“ 


Newtons 


Newton-meters.,..... 


“ 
“a 


Noggins (Brit.)....... 


Ocersteds).c pom fein <« 





Angstrém units 
Centimeters 
Inches 
Microns 
Millimeters 
Foot-candles 
Lumens/sq. ft 
Lumens/sq. meter......... 


Bh Otek Gite coun palace 


Ounces (Brit., fluid)....... 
Scruples (Brit., fluid)...... 
Cu. cm 


Drams (U.S., fluid)...°.4... 
Gallons (U.S., liq.).. 
GrllsniUiS.) pe ee neath ts 
Milliliters 
Ounces (U.S., fluid) 
Pintsu(Uess, Ligh )asvuweew tec 
Degrees 
Quadrants 
Radians 
Seconds (angular)......... 
Days (mean solar) 
Days (sidereal) 
Hours (mean solar)....... 
Hours (sidereal) 
Minutes (sidereal) 
Days (mean solar) 
Minutes (mean solar) 
Months (mean calendar)... 
Seconds (sidereal)......... 
Radians/cm 
Days (mean solar) 
Hours (mean solar) 
Minutes (mean solar) 
Second (mean solar)....... 
Weeks (mean calendar).... 


Days (mean solar) 
Hours (mean solar) 
Months (lunar) 
Weeks (mean calendar)... . 
Years (calendar) 
Years (sidereal).......... 
Years (tropical)........... 
Giemig ine esis o Santina ones 
Keilograms hi, ceeds 
Pounds (avdp.).. 


Dynes.... 

Pounds 
Dyne-cm,... 
Gram-cm... 
Kg.-meters... 
Pound-feet.. 
Gallons (Brit.)..... 
Gills (Brit.)... 


Ampere-turns/inch... . 
Ampere-turns/meter. .. 
E.M. cgs. units of magnetic 

field intensity....... 
E.S. cgs. units..... 





10 
1X 107 


3.9370079 1078 


0.001 

PEXetOr’ 
0.9290304 
0.9290304 

10 

10 

0.001 

3.335635 10-6 
0.001 
0.05919385 
0.003612230 
0.05919219 
0.0020833333 
0.05 
0.061611520 
0.0037597656 
0.0166666 
1.6276042 K 1075 
0.0005208333 
6.160979 XK 1075 
0.06160979 
0.002083333 
0.0001302083 
0.0166666 
0.000185185 
0.00029088821 
60 
0.0006944444 
0.00069634577 
0.0166666 
0.0167) 2298 
1.00273791 
0.00069254831 ° 
0.99726957 
2.2768712 X 1075 
60 
0.00029088821 
29.530588 
708.73411 
42524.047 
2.5514428 & 105 
4.2186554 


30.416666 
730 
1.0300055 
4,3452381 
0.08333333 
0.083274845 
0.083278075 
10000 

10 
22.046226 


100000 
0.22480894 
eke 
10197.162 
0.10197162 
0.73756215 
142.0652 
0.03125 

1 


2.0212678 
79.577472 


1 
2.997930 X 1010 


To convert from 


Oersteds..... ceeypeis 2 = = 
Oersteds (Int.)....... 


Ohms (inte eee bos 
Ohms (mil, foot) 


Ohm-inches 
Ohm-meters 


Ounces (apoth. or 
tPOY) .neeviades tes 


Ounces (avdp.)....... 


Ounces (Brit., fluid). . 


Ounces (U.S., fluid) 














To Multiply by 
Gilberts/emijncncekse os 1 
Oersteds (Int.)........-.-.| 1.000165 
Oorsteds: «cn cau fiat O50 0.999835 
ADGHMS 2c. see EEE ee 110? 
Cgs. units of resistance 1 
Mego ms..:ciuess meth te tos sc 1G 1LO=6 
Microlins stent aldat ese 1 X 108 
Ohma Cnt). cepycerusea ss ard 0.999505 
Statohms. +. .-Av somes ss 4 1.112646 * 10712 
OHmSs 70 =. bac arses el eO00495 
Cire. mil-ohms/ft......... 1 
OHM=OMs 2) -recenctee AIRE a os 1.6624261 x 1077 


Cire. mil-ohms/ft 
Microhm-cm 


Abohm-cm 
E.M. cgs. units 
E.S. egs. units 
Mks. units 


Dekagrams.a-actone os 
Drams (apoth. or troy).... 
Dramsi(avap-)). sonat0ed <0 « 


Milligrams 
Ounces: (ayvdypslo nance 2372 
Pennyweights 
Pounds (apoth. or troy).... 
Pounds (avdpa)ie. «dant ss. 
Scruples (apoth.)......... 
Tons (short) 
Drams (apoth. or troy).... 
Dramas: (@VGD.) sande toe 
Grains 


Hundredweights (long). ... 
Hundredweights (short)... 
Ounces (apoth. or troy).... 
Pennyweights 
Pounds (apoth. or troy).... 
Pounds (avdn.)c sakit oes 
Scruples (apoth.).......... 
Tons (long). . 

Tons (metric). . 
Tons (short)... 


Cu. inches 
Drachms (Brit., fluid) 
Drams (U.S., fluid) 


| Gallons’ (Brit) 4.04. sted. 


Milliliters 
Minims (Brit.) connie «1 
Ounces (U.S., fluid) 
Cu. em 


GUL meters... \astuctonre 


Drams (U.S., fluid) 
Gallons (UVS:, dry)eecti«. «. 
Gallons (U\S., liaaacssea. . 
GillectU sak vresvan 
LIVANS), 5 j newer cis acke 
Minims? (G08. cps waste 
Ounces (Brit., fluid)....... 
Pints: CUPS eat) erecta tox 
Quarts (UrSvalig.)..aw ed... «- 
Dynes/sq. em 
Grams/sq. em 
Inwot Ha@s(S02°R eee cc 
InsorcetsOr(602 Es) aeeaken 





6.0153049 x 108 
1X 108 
0.39370079 

2.54 

1 X 10%! 

1X 10" 
1.112646 X 10710 
if 

1.112646 X 10710 


1.7554286 

8 

17.554286 
480 
31.103486 
31103.486 
1.0971429 
20 
0.0833333 
0.068571429 
24 
3.4285714 XK 1075 


| 7.291666 


16 

437.5 
28.349523 
0.00055803571 
0.000625 
0.9114583 
18.229166 
0.075954861 
0.0625 

21.875 
2.7901786 X 1075 
2.8349527 X 1075 
3.125 X 1075 
28.41305 
1.733870 

8 

7.686075 
0.00625 
28.41225 

480 
0.9607594 
29.573730 
1.8046875 
2.9573730 X 1075 
8 
0.0067138047 
0.0078125 
0.25 
0.029572702 
480 

1.040843 
0.625 

0.03125 
4309.22 
4.3941849 
1.73004 
1.73166 



































CONVERSION FACTORS (Continued) 
a eee 
To convert from To Multiply by To convert from To Multiply by 
Ounces/sq. inch...... Pounds /sqehy ca adlad sic a3 9 Pints) (Byitiinn wae. ces Minims (Brit.).... ....{ 9600 
Si IRE es ts Pounds/sq. inch.......... 0.0625 a Gre eae Ounces (Brit., fluid).......} 20 
Ounces (avdp.)/ton... ele ee Pints:(U.8., dry)i....1.....| 1.082066 
ong) ccc eation : Milligrams/kg....... Py OeeT 6) Wy 1 Ti | nC eS) Ane one Pinte (Uses lid.) eeu 1.200949 
Ounces (avdp.)/ton SO dead of oh ere Quarta (Brit. ccna ane 0.5 
(SHOFG) oo te xe Milligrams/kg....... $1.25 TT tn eae Scruples (Brit., fluid)......| 480 
Pintan(l Si cary icc... Bushels (UiSs)), ee nite see 0.015625 
Paces: taste cece se: Centimetertcnc cca Oh 625 « 76.2 SOMME Ft i5 Cay cia artane han athe eit 550.61047 
reo Ae Chains (Gunter’s).........| 0.0378788 i es to Cu. inches. . .....-{| 38.6003125 
Se on RE AD eek Chains (Ramden’s)........| 0.025 ee ey Sh) ee Gallons, (U. S., baer Ee eee 0.125 
Sel. ewer er 2 (Ree tier were di cxcnim sees als 2.5 (o> Me soc Gallons "(U.S;, lid.)skien¢ os 0.14545590 
ae, . ahh ss Handa cae sm vein giler st 05: Yi aS << hirer Liters. . F .. | 0.5505951 
SE i, aR na 2 TMGHOR Ha cite Gide wee 25% 30 = PENS. s. Pecks (U. s. ees at i Os002G 
Se Sa ihe eee Hopes (Brit. chet die. a 0.125 aaa hy Fe he Quarts (U.S., drs Mamet} Se 0.5 
Palms Centimeters... ........... 7.62 Pints (U.S., liq.)..... Cusem. nse net ace a aes 473.17647 
eee eens ace Chains (Ramden’s)........ 0.0025 UU fess © eee Cus feet i ant piteenciee- Lae 0.016710069 
vq A ete ease & Wubites: COE fas fe! cs 0.1666666 Casmohestmg: autocad ae oes. 28.875 
Se Beetaaes cos kk ear nd dsc 0.25 SY Wow teat Cua vardsiss tis bates bans 0.00061889146 
Pe nbn Me a5, 2% Handa. STs padiece cs; Ore toe Drams (U.S., fluid).......} 128 
Fe ns AER A tee Laas TnGhes hha ae oss 3 wf Gallons) (U.S. ligs)icao.c ee 0.125 
Parsecs Kilometers. aires css cons 3.08374 «K 1013 Et | a = ee pe Gullsi(U SS) aaancrsaateer ee |e 
ON We eee ama le ie Miles (statute... sic.i 5... 1.91615 X 1018 J ee A WteESs eas Fos Dos teas Oreo toss 
Parts/million*....... Grains/gal. (Brit.)........ 0.07015488 he eee Milbiliteras.. Veneer} oes 473.1632 
Tepe 5s Grains/gal. (U.S.).........] 0.05841620 Seale Cl sail Sete Minims (U.S.)............ 7680 
Be So eo Grameyliter cen 6. 5. 0.001 ‘VGA Gs hax: Ounces (U.S., fluid)....... 16 
3, ae Milligrams/liter........... 1 ee h ee be: Pints (Brit.).c..0 sien e cs pni|| c8026747 
Pecks (Brit.) Bushels (Brit.)........... 0.25 pe es eae Quarts (U.S., liq.).........| 0.5 
. Goombs (Brito)iass2 4s) 5 ec: 0.0625 Planck’s constant....| Erg-seconds.............. 6.6255 X 10-27 
a Cusem sc tk tee ink 9092.175 sn .| Joule-seconds............. 6.6255 X 107% 
ee Cueinches: «<1. eth. ck 554.8385 a Joule-sec./Avog. No. 
SL 5 Gee Gallons (Brit.).. OMA ae | 2 (chem) Sone ae 3.9905 X 10710 
SS ARAN. ope ss: Gills"(Brte ye ee eae cc ss 64 Points (printer’s).....| Centimeters.............. 0.03514598 
ae Hogsheadst2 6 .).e-ias00.4 0. 0.03812537 aoe ee Incheswicn ncn concen ek 0.013837 
os Kilderkins (Brit.)......... 0.111111 “ Picasso es Ome 0.0833333 
ae .| Liters. . eA Gees ews) OO9L920) Poises* *ienn ndees cn Cgs. units of absolute 
ae Pints (Brit. . saci 3 dere nee 16 VISCOBIty: Sayer ene 1 
. Quarterns (Brit., dry)..... 4 tho EARS SALAS fens Grams/(cm. X sec.).......| 1 
me Quarters (Brit., dry)......| 0.03125 Poise-cu. cm./gram...| Sq. cm./sec...............] 1 
as Quarts: (Brit): - cee 8 Poise-cu. ft./Ib....... Sqscm\/sec-....-. 62.427960 
ee. a oe Quarts (U.S., dry)........ 8.256449 Poise-cu. in./gram....| Sq. cm./sec... 16.387064 
Pecks (Us85)ibe sen. a Barrels (U.S8., dry). <2... 0.076191185 Poles/sq. cm.........| E.M. cgs. units inte 
rae a ty ye Ss Fo ae Bushels:\CUgS: tye tacts 6 0.25 magnetization.......... 1 
era TONAL: &: Cuken ona Pee e . 8809.7675 Pottles (Brit.)........| Gallons (Brit.)............ 0.5 
ee Re OS Caricetiin cach eaters arcs 0.311114005 ey do 9 deans Titerses tons Aceene ees | eseeoou, 
fm Bs foe eee Cus inches) 35. fer e sac 537.605 Poundalsiacenaee. soe Dynes aedindh Leeward. 13825.50 
Ce oat eee Gallons (U.S., dry)........ 2 ar ty bon eae Gramse eae ee he ane 14.09808 
SO Wa wGe 8 aos Gallons (U.S., liq.)........ 2.3272944 {2° EPR RA 2:32 Pounds (avdp:) lassen aces 0.0310810 
Sale eae hs) ako Bester esas e eas or ose 8.809521 Pounds (apoth. or 
Toe Sater. cree Pints"(ULS.ndry) sso. ee2 16 troy)..............{ Drams (apoth. or troy)... .| 96 
OF xi «ot ee Quarts (U.S., dry)........ 8 es Drams (avdp.)............| 210.65143 
Pennyweights........ Drams (apoth. or troy)... .| 0.4 és Grains 5.520: ert res 5760 
SAGAR A hen Drams\(avdp...5--::.... 0.87771429 Hs Gramsy..cntn eee la ee 373.24172 
SO gee ok folk Grains eee lead 24 By Kilograms.. : .| 0.37324172 
sf GRUGU Sey 2. 5; Grams 1.55517384 u Ounces (apotk: or hireyh i 12 
PERI, 8) 2=4 Ounces (apoth. or troy)....| 0.05 es Ounces! (avdap:) seep aoe: 13.165714 
Cy ein. Ate nee Ounces (avdp.)........... 0.054857143 oo Pennyweights.............| 240 
UR Tae ee es Pounds (apoth. or troy)....| 0.0041666 at Pounds(avaps) ates 0.8228571 
ade Bla eens ses Pounds\(@vdp.) #2 esa: cure 0.0034285714 Scruples (apoth.)..........| 288 
Perches (masonry) Curfeeta nnn .ee ke .| 24.75 Tons (long) .. 523% 25... -- 0.00036734694 
Rots ee ee en Foot-candles..............| 929.0304 ee Tons (metric). 6........-- 0.00037324172 
aL 2 AS A Lumens/sq. cm........... 1 a Tons (short).. . .| 0.00041142857 
oS nae 2 ae Lumens/sq. meter.........| 10000 Pounds (avdp.)...... Drams Capothe or ease 116.6666 
CE ape reas Shah Be gy SN Lux 10000 ce Td Drams (avdp.)... .| 256 
Picas (printer’s)...... Centimetersini sence 0.42175176 SURI Wa 3 Grainne oo he. Mee serene 7000 
ila, 1 lt fy es Inches¥as ane. Meet Lets 0.166044 ET Be tea Grama oe ena tacks 453.59237 
Pints) (Brit) eee eee Culcmere ae rt aet oe 568.26092 GaP Hundredweights (long)... .| 0.00892857 
en met S| Ey ee Gallons! (Brit. )inosat ete Osl25 se Sve Hundredweights Sea ..| 0.01 
fo) BRIE, bers Gills’(Brits): samen scene 4 “ Kilograms.. : . | 0.45359237 
AE ior les Gillss(US2) ic pee te ere 4.803797 1 AEE mentite Ounces Ganon or iy) 4: 14.583333 
ot a 8 ee Qitersienwae oc tae ak | NOsO0S2400 tT ode Soar Ounces (avdp.)........... 16 





a ee ———————— 


* Based on density of 1 gram/ml. for the solvent. 


** See separate table of ‘‘viscosity conversion factors’. 
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To convert from 


CONVERSION FACTORS (Continued) 
dry ll A a a en Ae a ee 


To convert from 


To 





Pounds (avdp.)......- 


Pounds of H20 
evap. from and 


Pounds/cu. inch...... 


ae 


Pounds/gal. (Brit.)... 

Pounds/gal. ee s., 
liq.).. Bass 

Pounds/ineh) 7.2%... 


Pounds/minute...... 


“a 


Pounds of H20 
(39:2°R)//mins. 


“ 


Pounds/sq.it..,-nis ee 


Pound wt.-sec. vad ft. 
Pound wt.-sec./sq. in. 
Puncheons (Brit.).... 


Quadrantean.. nee ue 


Quarterns (Brit., liq.). 








To Multiply by 
Penny weights. “0... «20. 291.6666 
Poundals.. ...,| 382.1740 
Pounds lapoths or i709) foe deadlosds 
Scruples (apoth.).........} 350 
Slugs eo haste eh eters 0.0310810 
Tons'(long)'s. Sh8e8 Peay 0.00044642857 
Tons (metric): #52) .. 14+. 0.00045359237 
Tons (short))....4.- 0+. «<4 «|| 0.0005 
Bitaaiets staceed Mere betes 970.9 
Bitsuy (STs) cventars bees 970.2 
B.t.u. (mean).:..........-| 969.4 
POULSS Fras st Ee 3-5 1.0237 X 108 
Jottles (Int. ender ate eas 1.0234 * 108 
Grams/cou, compan... 7: 0.016018463 
Keg. /eu. meteorite at os a 16.018463 
Grams/cun emmy ens. a 0 27.679905 
Grams /Atteria.. cree aie 27.68068 
Ker folie meter. ec neiae dc a 27679.905 
Pounds/cu. ft.............| 6.228839 
Grams/cus cmt ne as < 0.11982643 
Pounds/cu. ft.............| 7.4805195 
Grams/ominies eet, o5.8 178.57967 
Grams/iUwec eee tee we §443.1084 
Grams/inch., .).). 00m 2... 453.59237 
Ounces/emensioe ese ca 3 < 6.2992 
Ounces/inch We eek wes 16 
Pounds/meteriyi 6.4 4. >. 39.370079 
Kilograms/hr.............| 27.2155422 
Kilograms/min........... 0.45359237 
Cuits/ Min. ce eee tes 1 | OsOLOOL Sol 
Gal. (U.S.)/min...........| 0.1198298 
Liiters/min. eee. als 0.45359237 
Atmospheres... eumuo 3... 0.00047 2541 
Bares sn cccac eect ote ce 0.000478803 
Ci of He (O8C aerated. 0.0359131 
Dynes/sd, cous aemeeie 4. 478.803 
Ft. of air (1 atm., 60°F.)...| 13.096 
Grams/saqacim saree... 4. 0.48824276 
In of Hen S2eheeniea y5 2. 0.0141390 
In. of H20 (89.2°F.).......| 0.192227 
Keg./eq; meter... avertes ts. 4,.8824276 
Mm. of Hg (0°C.).........| 0.859131 
Atmospheres............. 0.0680460 
Bara ratenicasiteectece, 0.0689476 
Cmrof He (O8C disks. c. 5.17149 
‘Cra of He@h(4cGs re. fas. 70.3089 
Dynes/sq. cn. «tach 3... 68947.6 
Gramis/sq..cm seer ass 70.306958 
Invof Hg (82°Nainoter. 3... 2.03602 
In. of H2O (39.2°F.).......] 27.6807 
Kg./sq. cm, 0.070306958 
Mm. of Hg (0°C. sie of 51.7149 
Poises,. 1.45 titres ieee 478.803 
Poisest Bhs) eaiirste i <e 68947.6 
Ci meters; eyna-antene ans 0.31797510 
Gallons (Briti)ia\ mG0h so. 69.94467 
Gallons’ (U8. )it09 «nim s os. 84 
Minutes ctiorgs aatiat? wc. 5400 
FUACLATIS savas cine neRe 1.5707963 
Buckets (Brit.)% accusam.) .< 0.125 
Bushels (Brit.)............| 0.0625 
Cu comy ited dcedomntitante teas 2273.044 
Gallons (Brits)}ievnsnenits sc! 0.0 
TAGGI Bia weir warren. t. il) Saeeeoeo 
Pecks (Brith)incs: wmntieae tc. 0.25 
LOAD EG) «cele Alcatel tantiehy areeh at 142.0652 





Quarterns (Brit., liq.). 
Quarters (U.S., long).. 
Quarters (U.S., short) . 


Quarts (Brit.)........ 


Quarts (U.S., liq.).... 





Quintals (metric)..... 


“ 


“ 


“ 


Radians/s#e6. 2+. Bs. .- 


“ 


Radians/(sec. X sec.). 


“ 


Register tons...... 


Revolutions......... 


“ 





Gallons akc he ee 
Liters. . ae 

eceas Sa asteee nate 
Pounds tavdpt ). BURA atte ti cue 
HMO STAIS eee acre 
Pounds. 23. 20.88 e is esc 5 


Gallons=(Brit.). eee os = 
Gallons(Ui8s) liq) eh.4 2... : 


Quarts: (UCS., dryjyies. 22: 
Quarts’ (U-8., lighyPon 7-5: 
Bushels (UsSD.EAIR ee. a2 as 


Gallons (U.8.; dryyer.ne: 
Gallons (U.S., liq:)?i% <<: 


Poeks (U6. eget ass ina 
Pints (U6: dry) fieatt S55: 


Cu. inches! te eee fess 
Drams (U.S., fluid)....... 
Gallons (U.S8., dry)........ 
Gallons (U.S., lig.)........ 
Gills: \(U8 2). so oreo oe a 


Ounces (U.S., fluid)....... 
Pints (US. Hasse eee 
Quarts. (Brits)eeeees 2. 


Hundredweights (long).... 
Kitograms'), Sarrgn7aeee g--: < 
Pounds: (avdp.}ost.2)..\...; 


Circumferences........... 
Degrees? Je. Maier: dc 
Minutes 5 a. 30% okies a 
Quadrants’.~ i.) te oe 
Revolutions... fiktosso ac. 
Heoonds. -)..c. Awe edd wae 
Degrees/omins > sane 4. ss 
Degrossy ites ch-tic hiss oo 
Degrees/inch........ 

Minutes/om Ass et. ss 
Degrees/neet.: 1). athens Se. 
Revolutions/min.......... 
Revolutions/sec.......... 
Revolutions/(min. X min.) 
Revolutions/(min. X sec.) . 
Revolutions/(sec. X sec.).. 
Ga feett cera eee kee 


Quadrants i6anke- POF Se bo 
Radiansae< sey saaetiann. ar 
Centipoiaes. saa feds < 
Polaos ts... 
Centimetersauieeeiterat... 
Chains (Gunter’s)......... 
Chains (Ramden’s)........ 


Feet (U.S. Survey)........ 
Furlongsy i caietts tee ens 
Inthesvewn ccs acter ae 





Multiply by 


0.03125 
0.1420613 
254.0117272 
560 
226.796185 
500 
1136.522 
69.35482 
0.25 
0.3002373 
1.136490 
1.032056 
1.200949 
0.03125 
1101.2209 
0.038889251 
67.200625 
0.25 
0.29091180 
1.1011901 
0.125 

2 
946.35295 
0.033420136 
57.75 

256 
0.21484175 
0.25 

8 
0.9463264 
32 

2 
0.8326747 
0.8593670 
100000 
1.9684131 
100 
220.46226 


0.15915494 
57.295779 
3437.7468 
0.63661977 
0.15915494 
206264.81 
57.295779 
1746.3754 
145.53128 
3437.7468 
57.295779 
9.5492966 
0.15915494 
572.95779 
9.5492966 
0.15915494 
100 
2.8316847 
360 

400 

4 
6.2831853 
6.89476 X 108 
1 

502.92 
0.25 

0.165 

16.5 
16.499967 
0.025 

198 

25 





* See also separate table of ‘‘viscosity conversion factors’’. 


F-232 


CONVERSION FACTORS (Continued) 





To convert from 


Multiply by 


To convert from 





Rods (Brit., volume).. 


“a 


Roods (Brit.)o. ewes: 


Scruples (Brit., fluid). 
Seams (Brit.) 2...) ..- 


Seconds (angular).... 


“e 


Seconds (mean solar).. 


Seconds (sidereal).... 


“ae 


Shigs/cur tte. e on! 
Space (entire) 


Spherical right angles. 


Sq. centimeters....... 





Miles (statute) 
Prunes eae tec ae kan 


Drams (apoth. or troy).... 
Drams (AvVdp.) ic «ces es 5k 
Grainne Seer te hats 


Ounces (apoth. or troy).... 
OQunees (AvAD.) Oo cc 
Pennyweights............ 
Pounds (apoth. or troy)... . 
Pounds (avdpi) ces caselce 
Minims (Brit. oo oc bs 
Pushelss(Brit.) ee wares 


1 Th Bar et a REESE Nea ca Sarsieck AGREED 
DBRTCCRS eet as haan s sve 
INHER AE Se ne ek ees 
Madianys {oes ae eelet 
Days (mean solar) 
Days (sidereal) 
Hours (mean solar) 
Hours (sidereal) 
Minutes (mean solar) 
Minutes (sidereal) 
Seconds (sidereal)......... 
Days (mean solar) 
Days (sidereal) 
Hours (mean solar) 
Hours (sidereal) 
Minutes (mean solar) 
Minutes (sidereal) 
Seconds (mean solar) 
Same as Mhos 


Meterssc.-n 
Geepoundss Geen ot 
Kelogramsneteteh ss hve ce. 
Pounds (avdp.) 
Grams/eu. emi. cS iene 
Hemispheres.............. 
Steradians:..../.70 ons Se <r. 


Quarters (Brit. linear) 
Hemispheres.............. 


Sq. 
Sq. 
Sq. 


chains (Gunter’s)...... 
chains (Ramden’s) 
decimetersy cide = 


. ft. (U.S. Survey) 
INCHES ses here Molin estes. aye 





5.0292 


5.5 

1000 
28.316847 
0.25 
10.117141 
40 

1210 

20 

6.096 
6.6666666 


0.333333 
0.73142857 

20 

1.2959782 
0.041666 
0.045714286 
0.833333 
0.003472222 
0.0028571429 

20 

8 

10.27479 
290.9414 
0.000277777 
0.0166666 
4.8481368 x 1076 
1.1574074 x 1075 
1.1605763 X 1075 
0.0002777777 
0.00027853831 
0.0166666 
0.016712298 
1.00273791 
1.1542472 XK 1075 
1.1574074 X 1075 
0.00027701932 
0.000277777 
0.016621159 
0.0166666 
0.99726957 


360 

109.728 

1 

14.5939 
32.1740 
0.515379 

2 

12.566371 
22.86 

0.125 

0.75 

9 

1 

0.25 

0.125 
1.5707963 
1/1078 
127.32395 
197352.52 
2.4710538 XK 1077 
1.0763910 x 1077 
0.01 
0.0010763910 
0.0010763867 
0.15500031 
0.0001 


Sq. centimeters....... 


“a 


Sq. chains (Gunter’s) . 


Sq. chains (Ramden’s) 


ae 
“e 
Sq. decimeters....... 
4“ 
Square degrees....... 
Sq. dekameters....... 


Sq. feet (U.S. Survey). 


Sq. 
Sq. i 


Sq. inches/sec........ 


Sq. kilometers........ 


Sq. links (Gunter’s)... 























To Multiply by 
Sammie. otis ae 100 
Sq. mils 155000.31 
Sq.itodsay fires tes est 3.9536861 x 10-6 
Sq. Vards shy, ja cp sine 0.00011959900 
LONOR cseehoig. 3 ae te Re 0.1 
Soileetipa nce wetter cane 4356 
Sq. ft. (U.S. Survey)...... 4355.9826 
Bq. inchesesvst.centn ede 627264 
Sq. links (Gunter’s)....... 10000 
a, meteae ss Te 5 BPR ces 404.68564 
Sq. miles 0.00015625 
Sd TOs as ee eee os 16 
Bq." yardsicaacne reas 484 
Oreatis Reuter SPs 0.22956841 
Sd f6tug ost ee tee 10000 
Sq. ft. (U.S. Survey)...... 9999.9600 
Sqinchessicctee ees 1.44 x 108 
Sq. links (Ramden’s)...... 10000 
Sqimoters..4.-28t eee 929.0304 
Sq. miles _ ,| 0.00035870064 
Sq. rods. _| 36.730946 
Saq.yards;.. Seer. eo 1111.111 
Sq. cm... 100 
Sdsainches:.; -820 ee ee 15.500031 
Steradians, «aes: Jo veut aes 0.00030461742 
Actesers 4.8 ara anes 0.024710538 
ATES faeces on eee 1 
Sq.wmetersesey ow 100 
Saqnyards y.c en wend a 119.59900 
Acres.) < cx. Ue Ee Tee 2.295684 X 1075 
De eka ee acd bts Beate, 0.0009290304 
Sqlomiscci: 2 ras 929.0304 
Sq. chains (Gunter’s)...... 0.00022956841 
Sq. ft. (U.S. Survey)...... 0.99999600 
Sqsinohess:/acc+eeee ne 144 
Sq. links (Gunter’s)....... 2.2956841 
Sqstmetersicccsccet eases 0.09290304 
Sa.imiléss 4 cetera 3.5870064 X 10-8 
Sq. rods..................| 0-0036730946 
Slob SEECED coomocen con onweall Cee sh! 
A ores ehhh) Re eee. a7. 2.29569330 1075 
Sq. centimeters........... 929.03412 
Sq. chains (Ramden’s)..... 0.00010000040 
Saqifeota se. ee 1,0000040 
Sqdsmeters::.. S500 setter. sarers 10000 
Ciresmils tsi eh tek 1273239.5 
Sa@acomlncioacuna te eae protien 6.4516 
Sq. chains (Gunter’s)...... 1.5942251 x 1076 
Sq. decimeters............ 0.064516 
Sas. feat sian. See wow 0.0069444 
Sq. ft. (U.S. Survey)...... 0.0069444167 
Sq. links (Gunter’s)....... 0.01594225 
Sdeumetersaeneh tas -sat ess a 0.00064516 
Sq. miles.................| 24909767 X 1071 
Sasmimiiwiin ea iaraiternttcc 645.16 
Satmilstyyancieete ion anes LOS 
Saoms hawt h ao roars crs 23225.76 
Sq. omi/sechtramioteae caer 6.4516 
Scents min senna eine ear 0.416666 
AcTepcgend ats Sere eee 247.10538 
Sq: ifeotinws Mime a eeioee mais 1.0763910 X 107 
Sq. ft. (U.S. Survey)...... 1.0763867 x 107 
Sastinchesieseetheciaets ace 1,5500031 Xx 10° 
Samimetersie. dere cr oe 1 X 108 
Sqzmilospe eer areas cn 0.38610216 
Sida yards aacteiatereanee 1 ute 1.1959900 x 10° 
tcrea Pace! eee aw. ts Ue 
Soivomat wig wat Aho ne es 404.68564 
Sq. chains (Gunter’s)...... 0.0001 
Saufectwantk cre tnirsee wie 0.4356 
Sq. ft. (U.S. Survey)...... 0.43559826 
Sqn Inchemach.aiirondte rates cr. 62.7264 


CONVERSION FACTORS (Continued) 





To convert from 


Sq. links (Ramden’s).. 


Sqa metersy.s 4.).5 0+: 


Sq. 


“ 


Sq. 
Sa. 
Sq. 


Statfarads./......... 


“a 








To Multiply by 

AOLOG sy cte bs sue teeny aed es oe 2.2956841 X 1075 
Sqsfeetrrascccs pleine anki are. 1 
ACTORS. coco Ceca ath ee os 0.00024710538 
ATOR Maidan accaaKg ete ce 0.01 
Hectares... ...0-- nese ae 0.0001 
Sq. cm. 10000 
Sq: footer dives cole caus ¢ 10.763910 
Sqs. inches. wagctents nde 0s 1550.0031 
Sq -tkilometersicco5). ae 1 xX 10-6 
Sq. links (Gunter’s)....... 24.710538 
Sq. links (Ramden’s)...... 10.763910 
Sasmiles, ..... gael. «| .0s0010216 X 10-7 
Sqm... nn tha ees 1 X 108 
Sq. VOGS act Meets ce 0.039536861 
Sq VATOS static 2 1.1959900 
ACYeBeicee ath hao oe 640 
Hectares .< sats. aah ees 258.99881 
Sq. chains (Gunter’s)...... 6400 
Sqy lets. aenheoms ee. os 2.7878288 x 107 
Sq. ft. (U.S. Survey)...... 2.78288 X 107 
Sq. kilometers scane.c 2.5899881 
Sq. meters. ation. dhe. ne “2589988.1 
SqTOds. ncncss art pote: 102400 
Sq. yards yc cearcanee os 3.0976 Xx 108 
Cito. mm... sanatieeh eas 1.2732395 
Citemils cy. < aeitien oy 1973.5252 
Sap Ombinn osha coma ers 0.01 
Sasiichessxcomuctacaee tess. 0.0015500031 
Sa.cmeters:,. ato ce he: 1 xX 1078 
Giresmils Cs ees aoe: 1.2732395 
Sas cmenn nn: 6.4516 x 1078 
Sasinchesa:.. cytes ce Lx 1c 
Sqowim 635 sates ade pes 0.00064516 
ACTOS RT ee bide <a: 0.00625 
ALTOS cress ace eke neh «cee he 0.2529285264 
Hectarescat hia yoo a 0.002529285264 
Bay CMs... : wart ee wae as roe 252928.5264 
Sasfeets.3.. crate cameos cos 272.25 
Sq. ft. (U.S. Survey)...... 272.24891 
Sq. inches. ..ssysearnat ssc 39204 
Sq. links (Gunter’s)....... 625 
Sq. links (Ramden’s)...... 272.25 
Sqwmeterss eerste wees sos 25.29285264 
Sqvemples: oc ah verdes os 9.765625 xX 1076 
SassVAardsian asec air pte 30.25 
ACTeSs . Sourikties (tee tes: 0.00020661157 
TOR Mtrtar tote At ata a pe 0.0083612736 
Hectaresigs> acctca te 6d 8.3612736 x 10-5 
Sq. CIs nsnderor nah ioe 5.2 <2. 8361.2736 
Sq. chains (Gunter’s).... 0.0020661157 
Sq. chains (Ramden’s)..... 0.0009 
Savdeet note wait ache sass 9 
Sq. ft. (U.S. Survey)...... 8.9999640 
Sq;.inches ive; aration eae 4 a0 1296 
Sq. links (Gunter’s)....... 20.661157 
Sq. links (Ramden’s)...... 9 
Sq. meters. «enw. mee a os 0.83612736 
Sa. miles, cayesace soe... «| ee2ed06780 1077 
Sq. perches (Brit.)........ 0.033057851 
Bae rOdSscusatkis vmod. ches 0.033057851 
Abamperes., tect ott aa ws 3.335635 & 10711 
AMperem,. A (bis ald leis 3.335635 & 10710 
E.M. cgs. units of current. .| 3.335635 &* 107"! 
ES O28. Units ane apee sce. 1 
Ampere-hours...:........ 9.265653 & 10714 
Coulombs.. gin atte soot 3.335635 & 10710 
Electronic charges........ 2.082093 xX 10° 
E.M. cgs. units of electric 

chargers: aalbtecuih...,. 2 3.335635 & 107)! 
E.M. cgs. units of capaci- 

VANCES tk Sd hd te burs 1.112646 x 1072! 
EAS. gs. unitsiam? «gee pei 1 





To convert from To Multiply by 


Statfarads.. seme - 
Stathenries.......... 


“a 


Statvolts.....1 eee ort 


Statvolts/em......... 


oe 


Statvolts/inch....... 
Steradians........... 


Stones (Brit., legal)... 


Tons (long) Ase cke a « 


Tons 


Tons of refrig. (U.S., 
COMM hoe Bk 


Tons of refrig. (U.S., 
Sta ALA bc 


“a 





Volte/om: n...> heat 
Volée/inchs, a. ci.csiease es 
VGN8/OM oo cps cat ee 
Hemispheres uc ..cccrctoe <0 
Solid ‘angles; ... a.c.ceh «08 
Spheres. 069) spurte ce sce 
Spher. right angles........ 
Square degrees........... 
Cubic meters.......2..... 


LACES... 2 50s aces es the 
Candles/sq. cm........... 
Candles/sq. inch.......... 
Lamberts... «..-a-aritee he os 


Poise cu. cm./gram....... 
Centals (Brit.)............ 


Hundredweights (long).... 
Hundredweights (short)... 
Kilog@eains ccs ase 
Ounces (avdp.)........... 
Pounds (apoth. or troy).... 
Pounds (avdn od aunassds 5 0-5 
"DONS: (MEETIO) ox torah & co 
Tons; (Short); c<tonhice > « 


Hundredweights (short)... 
KulOgraims ..- -: camsh ek 
Ounces (avdp.)........... 
Pounds (apoth. or troy).... 
Pounds (avdp.)........... 
Tons (Gone). sc\cuceshe une 
Tons (shorticstanenal vt: 


Hundredweights (short)... 
Kilowrams. . csoscbaids oss 
Ounces (avdp.)........... 
Pounds (apoth. or troy).... 
Pounds (avdp.)«doante.» «+. 
Long (one )sqscncssate base 
Tons: (metro). cease osc 


By Gas Ls) be see ce 
Bvt. U. CLS0:) main amare «ct 
Cal. Agu, GS Tbr a... os 
Horsepower auaiaes «sities. 
Kg. of ice melted/hr...... 
Lb. of ice melted/hr....... 


BitearaGlis Tey as 2%, calito cs. 
Bits <QMeaM anaes arava ek 
Cali egs CISD) san etal 








1.112646 X 10713 
1.112646 X 10-6 
8.987584 < 1020 


8.987584 X 1020 
1 

8.987584 X 101! 
8.987584 X 1014 
8.987584 X 1020 
1 

8.987584 X 101 
2.997930 x 1010 
299.7930 
299.7930 
761.4742 
118.0287 
0.15915494 
0.079577472 
0.079577472 
0.63661977 
3282.8063 

1 

10 

0.1 

999.972 

1 

6.4516 
3.1415927 


1 
0.15500031 
1 

0.14 


9.96402 x 108 
20 

22.4 
1016.0469 
35840 
2722.22 
2240 
1.1060469 
1.12 
9.80665 x 
1 X 108 
22.046226 
1000 
35273.962 
2679.2289 
2204.6226 
0.98420653 
1.1023113 
8.89644 x 108 
20 

907.18474 
32000 
2430.555 
2000 
0.89285714 
0.90718474 


108 


12000 
200 
3023.949 
4.71611 
37.971 
83.711 


288000 
287774 
72574.8 


ee 
* See also separate table of ‘viscosity conversion factors’’. 


a 


To 


convert from 


Tons of refrig. (U.S., 
BUD, seen 


“ 


Tons (long) /sq. ft.... 


uc 


Tons (short) /sq. ft... 


ir 


“ 


Tons (long)/sq. in... . 


Tons (short) /sq. in... 


Torrs 


“a 


(or Tera)ic4 sci 


Townships (U.S.)..... 


Voltsitins. ase. oe. 
Molts/°Oat nic. Oh tn 
Volt-coulombs....... 
Volt-coulombs (Int.).. 
Volt-electronic 
charge-seconds..... 
Volt-faraday (chem.)- 


Volt-faraday (phys.)- 
BOCONGS nee bra « 


a a lc re eS De La 
* For factors for C = 





CONVERSION FACTORS (Continued) 








To Multiply by To convert from To Multiply by 
WY 0GS VET Neti scechae » Rs /BeOnccattac cama ene 1.000165 x 107 

Gali; kgs (mean). 60. acs 72517.9 Le Es Hitt aeiere Joules (Int.)/sec.......... if 
Lb. of ice melted..........| 2009.1 Mh ge SEITE R Sn Watts 1.000165 
Atmospheres............. 1.05849 Watts/sq.cm........ B.t.u./(hr. X sq. ft.)......| 8172:10 
Dynes/sq. CMs bese oe ee 1.07252 x 108 BAO bre. Cal., gm./(hr. X sq. em.) 860.421 
Grams/sq. om... .. 2... .. 1093.6638 Nae ead eed Ft.-lb./(min. X sq. ft.)....] 41113.1 
POUNGE/SQuttavces: oon ned eeeU. VANE PA To 6. h0ls Hons aon cane Me Fiably/AGsty, OA Klein suena criae ol Zc lAaH ers 
Attimospheres oo 2 ox xa 0.945082 BE rena fd. § Cal., gm./(hr. X sq. em.)..| 133.365 
Dynes/sq, GMs... on nd 957.605 Sy Gare me iaco nL TRS Ft.-lb./(min. X sq. ft.)....] 6372.54 
Grams/sq; ‘cm... .. sa. 976.486 Watt-hours. )....2.0. Bt Rechte teale etnias 3.41443 
Pounds/sq. inch....... 13.8888 ORR LR dolls B.t.u. (mean).............| 3.40952 
Atmospheres. sss. acces ve 152.423 a eae a oe CASO rt oe Cee: 860.421 
Dynegy ed. om aes een 1.54443 x 108 Watt-bours. ...77.... (OFM MEE (Goe(S 000 )n eon a pe ae 0.859184 
Grams/sq.cm......... ..| 157487.59 OSA ee IS Cali Voie (O80) esses ea 859.184 
Dynes sag. embod os aise 6 1.37895 x 108 RI ae a aa Foot-pounds..............| 2655.22 
Sar. ARG eer scrvsuciac) seiner 1406.139 Se a een ae ElpiehOurs esa os ancien: 0.00134102 
Pounds/sq. inch.......... 2000 SR esis cael TOULOS RD hectic eee 3600 
Millimeters of Hg (0°C.)...| 1 Pah aad Joules (Int.)..............| 3599.41 
ABER ce Shah tat eed 23040 SO” Wet sus Hee ares Kg ametersy.ne oa tannic 367.098 
Sections 36 aie (Sey aroce eee ESWs-HOUNS can, miei eer ons ats 0.001 
otc gia T7001 pee RS a Sa 36 Laelia Aes Morte ieee Watt-hours (Int.)..0...... 0.999835 
GallonggQU-S)jcwr.. eeu « 252 Wiitt-seciaia. asecmiceus Foot-pounds..............| 0.737562 
FIoweheadean neko aes 4 ERTS ceo Rees 8 Gram cme. ecae ae ee LOLO Ze 16 

Fe Ree ESD RoE, Gh soi fous JOULES Aaa in oe es 1 
ADVOLUS iis Cnaitepos er 1 X 108 Pe artes anh Kent oe ey er 9+ eee a ar 0.00986895 
Mks. (r or nr) units....... 1 HME, Acer Mc a Volt-coulombs............ 1 
Statvolts...........:.....| 0,003885635 Wave length of 
Voltsi(intik tte me act atts 0.999670 orange-red line of 
Volts. 22 sand, Meret ene A: 1.000330 krypton 86........ Angstrom DOM Foye toneGasces ext 6057.80211 
Joules/(coulomb X °C.)...| 1 a Millimmotersi cence 0.000605780211 
Joules (Int.).. 0.999835 Wave length of red 
Joulestes Geshe we eres. 1.000165 line of cadmium.... Angstrom UNIS: ehoeercuiese 6438.4696 

as ....{ Millimeters. . 0.00064384696 

Planck’s constant*........ 2.41814 X 1014 Webers.....:........| Cgs. units of indnetion ux 1 X 108 

a E.M. cgs. units of induction 
Planck’s constant*........ 1.45650 X& 1038 Mixes acictes; ono erinee er Seer: 1x08 

se INS ey. co eae ene age L>e108 
Planck’s constant......... 1.45690 X 1038 WRENS Ret arte Ses creer Maxwells picture sunebonte spouse 1 X 108 
Maxwells i. ease ceeake- 1 X 108 a Mks. units of induction flux | 1 

at Mks. units of magnetic 
Bey BT oni ae eee kas41 443 Ghatgessw owen aeons 0.079577472 
B.t.u. (mean)/hr..........} 3.40952 as Mks. units of magnetic 
Btu. (mean)/min). ....... 0.0568253 CRAT ZS saew erie Sere re 1 
Sibi BEC Vpuleel cicsca decors 0.000948451 ES cern cine one eae Volt=secondssa..a. Sa eee |i 
B.t.u. (mean)/sec......... 0.000947088 Webers/sq. cm....... Gaussesyacee ee eee Oe LOS 
(GE JaiA eit Ce cen Annie 860.421 vere: PANGS; preretvcose ane aie ee oes 1 X 108 
Cal., gm. (mean)/hr....... 859.184 ee ae Fir Lines/sq: inch).........04.2<- 6.4516 X 108 
Cal., gm. (20°C.)/hr.......} 860.853 Webers/sq. in........ GRUsseS Saancceer eee 1.5500031 x 107 
Cally ots / TUN ea eal) L020 Weeks (mean calendar)| Days (mean solar)........ 7 
Cal., gm. (IST. rain. Ae 14.3310 aM Days: (sidereal) ite seems 7.0191654 
Cal., gm. (mean)/min...... 14.3197 ze Hours (mean solar)........ 168 
AC LS a ie fee) TOUT ate) oes ea) oes 0.0143403 a“ Hours (sidereal).......... 168.45997 
Cale kon Ss ©.) /mine oon akc 0.0143310 : Minutes (mean solar)...... 10080 
Cal., kg. (mean)/min...... 0.0143197 “ Minutes (sidereal)........ 10107.598 
BSP 8/ Be Orn ra Roe Mercere ga 1 X 107 er Months (lunanr)ije ener ere 0.23704235 
Foot-pounds/min......... 44.2537 Months (mean calendar)...| 0.23013699 
FLOYSEDOWEF Sis sce as O53 0.00134102 ss Years (calendar).......... 0.019178082 
Horsepower (boiler)....... 0.000101942 us Years (sidereal)...........| 0.019164622 
Horsepower (elec.)........ 0.00134048 us Wears (ropical)ica..c eee 0.019165365 
Horsepower (metric)......| 0.00135962 Weys (Brit., mass.) Poundsi(avdp.)mas ies 252 
Suiled/ BOO. tonto ale ee ener HEL 
Kalowattsaenic soe ae onrentes 0.001 iar Sieve swe eat el eee Centimeters). .cumers were 91.44 
Ditersatmis/ tees ccacin cas 35.5282 es ataveag aN susieeas ror canna aa Chains (Gunter’s).........| 0.4545454 
IB Gas At nant eeseuce eis caves 3.41499 ee Torohes ag ECE Aaa faye Uoh Chains (Ramden’s)........| 0.03 
B.t.u. (mean) /hr 3.41008 SOU oka ladeincau eer rors Cubits 2 
IB eG; We / MIM exces cog ee sey seeks 0.569165 et nei eR Alcey roe BPathomsien concn wis aier 0.5 
Bit.u. (mean)/min. 1.0... 0.0568347 PO tN ete el Meee abate eee WEG Mr aracancrener etn oneeatetees eae 3 
Gale gore Mirren: ct ce epracne tse 860.563 De Ad oer eehrr serrate er Feet (U.S. Survey)........ 2.9999940 
Cal., gm. (mean) /hr 859.326 Tha ae Ne a eae ee eC cae Furlongs 0.00454545 
COP Es VfB /hcabb le aie mere pcan 0.0143427 BOE Te jots Fexedadicahens eher oyst Inches 36 
Cal., kg. (IST.)/min.......| 0.0143333 Se ach Miers acetone aT Meters 0.9144 
Cal., kg. (mean)/min...... 0.0143221 Ae rots oe RAT aeRO Polesy( Brit.) marianne 0.181818 








12 scale or those which can be derived from same see table on Values for General Physical Constants. 


F-235 


CONVERSION FACTORS (Continued) 








To convert from To Multiply by To convert from To Multiply by 
NEE IO S}s, oieh dycuc dain Quarters (Brit., linear). ...| 4 Years (sidereal)...... Days: (sidereal) .4.0.055 42.2 366.25640 
ee REP) 4 eee Rodttereco26 sa ees ie 0.181818 SE eae as oe Years(ealendar) wi.ccs do 0% 1.0007024 
Naam Ste aa lope ats SPANS siasha aie wiswrae de colt ee eee Years (tropical)...........{ 1.0000388 
Years (calendar)..... Days (mean solar)........ 365 Years (tropical)...... Days (mean solar)........ 365.24219 
OAT AI Be tern Hours (mean solar).......| 8760 em elie, cont Days: (sidereal) i ccc see 366.24219 
ss .....{ Minutes (mean solar)...... 525600 Ae iymertn doen Hours (mean solar)........| 8765.8126 
ae >. « eLonths’ (humerus ees us 12.360065 A et i ees ach Hours’ (sideresl), 4.0 ssje4  « » 8789.8126 
Se ae BRR Months (mean calendar)...| 12 eT ne Months (mean calendar)...| 12.007963 


mee | Peer Seconds (mean solar)...... 3.1536 107 
Ke ....+.| Weeks (mean calendar)... .| 52.142857 
ne eres Years (sidereal)...........| 0.99929814 
a .....| Years (tropical)...........| 0.99933690 
Years (leap) inne 0.4. Days (mean solar)........ 366 
Years (sidereal)...... Days (mean solar)........ 365.25636 








3.1556926 X 107 
3.1643326 107 


a een ee Seconds (mean solar)...... 
OD. ame TT Seconds (sidereal)......... 


ieee Pe Weeks (mean calendar)....| 52.177456 
fe” ee eA mee Years (calendar).......... 1.0006635 
Se py eee A ay Years (sidereal)...........| 0.99996121 











DEFINED VALUES AND EQUIVALENTS 


LY BS) 225 ae Al St ge ee et ner book) eae a A eS (m) 1 650 763.73 wave lengths in vacuo of the unperturbed transition 2p10 — 
dds in %6Kr 

Ah Map genres FA8 See ee es ee Taree SA eee, Ci ge ch RE eee (kg) mass of the international kilogram at Sévres, France 

SOCOM Ne ie ete re ee ad ee eR Ee yon oe eee (s) 1/31 556 925.974 7 of the tropical year at 12h ET, 0 January 1900 

Degree: Welvaw ss es Sol oe eed ME i ne Soa are oe dine (°K) defined in the thermodynamic scale by assigning 273.16 °K to the triple 
point of water (freezing point, 273.15 °K = 0 °C) 

Unified atomic mass unit. 2.0 1/0. 1 e ioe ii Ree ee, (u) 1/12 the mass of an atom of the !2C nuclide 

MI GLO Morey edt Nal tee Ole sneer ROE cae ds Bone St oe eennaeeghs (mol) | amount of substance containing the same number of atoms as 12 g of 
pure !2C 

Standard acceleration of free fall......................... (gn) 9.806 65 m s~?, 980.665 cm s~2 

Normal atmospheric pressure....... 00.50.0000 cece ee ce ens (atm) | 101 325 N m~, 1 013 250 dyn cm~? 

Thermochentical calorie: ). 0.66.0 oO ec ec cavanasee (calth) | 4.1840 J, 4.1840 * 107 erg 

International Steam Table calorie........................ (ealrtr) | 4.1868 J, 4.1868 X 107 erg 

ACE teres uaa Paks ee Ae Ee BA OPh Be a ee eee eres (1) 0.001 m*, 1000 cm* (recommended ‘by GCWM, 1964) 

LIC oti anteater RR aR tac ot eh Ae A 9 ae en rea hs See ae (in) 0.0254 m. 2.54 cm 

Pour (aval) lec sts tN he ait IES was eat e haa el aliie (Ib) 0.453 592 37 kg, 453.592 37 g 
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FACTORS FOR THE CONVERSION OF (LOGwX) TO (RT LOG.X) 


Units are in Calories 








t°C 0 1 2 3 4 5 6 7 8 9 Differences 
O | 1249.4 | 1254.0 | 1258.6 | 1263.2 | 1267.7 | 1272.3 | 1276.9 | 1281.45] 1286.0 | 1290.6 a eo = 
43. ro] 
ces q 
10 | 1295.2 | 1299.8 | 1304.3 | 1308.9 | 1313.5 | 1318.0 | 1322.6 | 1327.2 | 1331.8 | 1336.3 a 8 ea 
20 | 1340.9 | 1845.5 | 1350.1 | 1354.6 | 1359.2 | 1363.8 | 1368.4 | 1372.9 | 1377.5 | 1382.1 
30 | 1886.7 | 1391.2 | 1395.8 | 1400.4 | 1405.0 | 1409.5 | 1414.1 1418.7 | 1423.2 | 1427.8 i AG) 4.6 45.7 
40 | 1432.4 | 1437.0 | 1441.5 | 1446.1 | 1450.7 | 1455.3 | 1459.8 | 1464.4 | 1469.0 | 1473.6 2 9 9.1 91.5 
50 | 1478.1 [ 1482.7 | 1487.3 | 1491.9 | 1496.4 | 1501.0 | 1505.6 | 1510.2 | 1514.7 | 1519.3 3 la Is. 137.2 
60 | 1523.9 | 1528.5 | 1533.0 | 1587.6 | 1542.2 | 1546.7 | 1551.8 | 1555.9 | 1560.5 | 1565.0 4 1.8 18.3 183.0 
70 | 1569.6 | 1574.2 | 1578.8 | 1583.3 | 1587.9 | 1592.5 | 1597.1 1601.6 | 1606.2 | 1610.8 5 2° 22.9 228.7 
80 | 1615.4 | 1619.9 | 1624.5 | 1629.1 | 1633.7 | 1688.2 | 1642.8 | 1647.4 | 1651.9 | 1656.5 6 2.7 27.4 274.4 


90 | 1661.1 | 1665.7 | 1670.2 | 1674.8 | 1679.4 | 1684.0 | 1688.5 | 1693.1 | 1697.7 | 1702.3 
100 | 1706.8 | 1711.4 | 1716.0 | 1720.6 | 1725.1 | 1729.7 | 1734.3 | 1738.9 | 1743.4 | 1748.0 3.2 32.0 320.2 
365.9 


1 41.2 411.7 


CON 

hae 
NI 
Ww 
a 
a> 


110 | 1752.6 | 1757.2 | 1761.7 | 1766.3 | 1770.9 | 1775.4 | 1780.0 | 1784.6 | 1789.2 | 1793.7 
120 | 1798.3 | 1802.9 | 1807.5 | 1812.0 | 1816.6 | 1821.2 | 1825.8 | 1830.3 | 1834.9 | 1839.5 
130 | 1844.1 | 1848.6 | 1853.2 | 1857.8 | 1862.4 | 1866.9 | 1871.5 | 1876.1 | 1880.6 | 1885.2 
140 | 1889.8 | 1894.4 | 1898.9 | 1903.5 | 1908.1 | 1912.7 | 1917.2 | 1921.8 | 1926.4 | 1931.0 
150 | 1935.5 | 1940.1 | 1944.7 | 1949.3 | 1953.8 | 1958.4 | 1963.0 | 1967.6 | 1972.1 | 1976.7 


160 | 1981.3 | 1985.9 | 1990.4 | 1995.0 | 1999.6 | 2004.1 | 2008.7 | 2013.3 | 2017.9 | 2022.4 
170 | 2027.0 | 2031.6 | 2036.2 | 2040.7 | 2045.3 | 2049.9 | 2054.5 | 2059.0 | 2063.6 | 2068.2 
180 | 2072.8 | 2077.3 | 2081.9 | 2086.5 | 2091.1 | 2095.6 | 2100.2 | 2104.8 | 2109.4 | 2113.9 
190 | 2118.5 | 2123.1 | 2127.6 | 2132.2 | 2136.8 | 2141.4 | 2145.9 | 2150.5 | 2155.1 | 2159.7 
200 | 2164.2 | 2168.8 | 2173.4 | 2178.0 | 2182.5 | 2187.1 | 2191.7 | 2196.3 | 2200.8 | 2205.4 
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RECIPROCALS OF NUMBERS 


For given values of N the following table contains the corresponding values of 1000/N, N + 273.15 and 1000/N + 273.15. 
For convenience of converting from the Kelvin temperature scale to the Celsius temperature scale the table begins at 





—273.15. Thus for N one may read °C, and for N + 273.15 one may read °K. 














1000/N N + 273.15 | 1000/N + 273.15 1000/N N + 273.15} 1000/N + 273.15 

—3.66099 —272.44 | —3.67053 0.71 1408 .451 
6113 100000. 000 43 7067 Sy? 1388 .889 
6126 50000. 000 42 7080 13 1369 . 863 
6139 33333 .333 41 7094 74 1351.351 
6153 25000. 000 40 7107 75 1333 .333 
6166 20000 . 000 .39 7121 76 1315.789 
6180 16666 . 667 38 7134 the 1298.701 
6193 14285 .714 87 7148 ais) 1282.051 
6206 12500 .000 36 7161 ao 1265. 823 
6220 1 a Es Wes bE 35 7175 .80 1250 .000 
6233 10000 . 000 .Bb4 7188 81 1234.568 
6247 9090 .909 30 7202 82 1219.512 
6260 8333 333 .82 7215 83 1204.819 
6274 7692 .308 ol 7229 84 1190.476 
6287 7142 .857 30 7242 85 1176.471 
6300 6666. 667 29 7255 86 1162.791 
6314 6250 . 000 28 7269 87 1149 .425 
6327 5882 .353 .27 7282 .88 1136.364 
6341 5555. 556 .26 7296 .89 1123 .596 
6354 5263 .158 .25 7309 90 jig teil MoE 
6367 5000. 000 24 7323 =O) 1098 .901 
6381 4761. .23 7336 .92 1086 .957 
6394 4545. 22 7350 93 1075 .269 
6408 4347. 21 7363 .94 1063 . 830 
6421 4166. .20 7377 .95 1052 .632 
6435 4000. oly, 7390 96 1041. 667 
6448 3846. nls: 7404 AE 1030 .928 
6461 3703. oAllfE 7417 98 1020. 408 
6475 3571. .16 7431 .99 1010.101 
6488 3448 |: Sai) 7444 1.00 1000. 000 
6502 3333. 14 7458 1.01 990.099 
6515 3225. 13 7471 .02 980.392 
6529 3125. 12 7485 03 970.874 
6542 3030. “i Ul 7498 04 961.538 
6555 2941. .10 7512 .05 952.381 
6569 2857. .09 7525 06 943 .396 
6582 2777. 08 7539 O07 934.579 
6596 2702. O07 7552 .08 925 .926 
6609 2631. .06 7566 09 917.431 
6623 2564. 05 7579 .10 909.091 
6636 2500. 04 7593 aa lG! 900.901 
6650 2439 . 0: 03 7607 12 892.857 
6663 2380. { .02 7620 .13 884.956 
6676 2325. OL 7634 14 877.193 
6690 2272. — 272.00 7647 15 869.565 
6703 2222 . 25 —2 01.99 7661 .16 862.069 
6717 2173.5 98 7674 Si bef 854.701 
6730 2127.66 y 7688 
6744 2083 . 33% 7701 
6757 2040. 7715 
6771 2000 . 7728 
6784 1960. 7742 
6797 1923. 7755 
6811 1886 . 79: 7769 
6824 1851.85: 7782 
6838 1818. 
6851 1785. 
6865 1754.38 
6878 1724.138 
6892 1694. ¢ 
6905 1666. 667 
6919 1639 .; 
6932 1612.¢ 
6946 1587 .; 
6959 1562 .500 
6972 1538 . 462 
6986 1515.152 
6999 1492 .537 
7018 1470 .588 
7026 1449 275 

~ 7040 1428 .571 
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RECIPROCALS OF NUMBERS (Continued) 








1000/N N + 273.15] 1000/N + 273.15 N 1000/N N + 2738.15 | 1000/N + 273.15 
—3.68012 ? 704.225 —270:.99 9017 16 462.963 
8026 A 699.301 .98 9031 lye 460.829 
8039 : 694.444 YE 9045 .18 458.716 
8053 A 689.655 96 9058 .19 456.621 
8067 46 684.932 95 9072 .20 454.545 
8080 AT 680.272 94 9085 AL 452.489 
8094 675.676 93 9099 22 450.450 
671.141 .92 9113 23 448 430 
666. 667 al 9126 24 446.429 
662 . 252 .90 9140 .25 444 444 
657. .89 9154 .26 442.478 
653 .59E .88 9167 aL 440.529 
649. Ol 9181 28 438.596 
645. 86 9194 .29 436.681 
641. .85 9208 30 434.783 
636. 84 9222 .3l 432.900 
632. § 83 9235 .32 431.034 
628. .82 9249 33 428.185 
625. 81 9263 34 427 .350 
621. 80 9276 .30 425 532 
617. uf9 9290 36 423.729 
dL 18 9303 OF 421.941 
sel 9317 .38 420.168 
76 9331 .39 418.410 
2 5) 9344 40 416.667 
14 9358 41 414.938 
53 9372 | 42 413.223 
2, 9385 43 411.523 
ial 9399 44 409.836 
70 9413 45 408 .163 
69 9426 46 406.504 
68 9440 AT 404.858 
67 9454 48 403 .226 
. 66 9467 49 401.606 
.65 9481 50 400.000 
. 64 9495 Jol 398.406 
63 9508 02 396.825 
. 62 9522 .03 395.257 
.61 9535 54 393.701 
. 60 9549 .05 392.157 
.09 9563 .56 390.625 
.58 9576 OT 389.105 
OF 9590 58 387 .597 
.56 9604 59 386.100 
.05 9617 . 60 384.615 
04 9631 61 383 . 142 
09 9645 .62 381.679 
02 9658 63 380.228 
Jol 9672 64 378.788 
.50 9686 .65 377 .358 
49 9699 .66 375.940 
48 9713 67 374.532 
AT 9727 .68 373.134 
46 9740 69 371.747 
45 9754 10 370.370 
44 9768 aa 369 .004 
43 9781 12 367 . 647 
42 9795 13 366.300 
41 9809 74 364.964 
40 9822 me) 363 . 636 
39 9836 .76 362.319 
.38 9850 ROG 361.011 
.3F 9864 oh 359.712 
.06 9877 5) 358 . 423 
30 9891 .80 357.143 
34 9905 81 355.872 
30 9918 82 354.610 
32 9932 83 353.357 
sail! 9946 84 352.113 
.30 9959 85 350.877 
.29 9973 .86 349.650 
.28 9987 toy 348 . 432 
.27 | —3.70000 .88 347 . 222 
.26 0014 .89 346.021 
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1000/N 


RECIPROCALS OF NUMBERS (Continued) 


N + 273.15 | 1000/N + 273.15 


1000/N 


N + 273.15 











—3.70028 
0041 
0055 
0069 
0083 
0096 
0110 
0124 
0137 
0151 
0165 
0178 
0192 
0206 
0220 
0233 
0257 
0261 
0274 
0288 
0302 
0316 
0329 
0343 
0357 
0370 
0384 
0398 
0412 
0425 
0439 
0453 
0466 
0480 
0494 
0508 
0521 
0535 
0549 
0563 
0576 
0590 
0604 
0617 
0631 
0645 
0659 
0672 
0686 
0700 
0714 
0727 
0741 


0769 


0796 
0810 











344.828 
643 
.466 
297 
.136 
.983 
.838 
. 700 
.570 
.448 
.333 
. 226 
.126 
.033 
947 
.869 
EOE 
733 
.675 
.625 
.581 
.543 
513 
.489 
471 
. 460 
456 
457 
465 
.480 
.500 
.526 
.509 
.598 
.642 
.692 
748 
.810 








.900 
091 
. 286 
486 
.690 
899 
.112 
330 
.552 
178 
.008 
.243 
482 








—3.71044 
1058 
1071 
1085 
1099 
1112 
1126 
1140 
1154 
1168 
1181 
1195 
1209 
1223 
1237 
1250 
1264 
1278 
1292 
1306 
1319 
1330 
1347 
1361 
1374 
1388 
1402 
1416 
1430 
1443 
1457 
1471 
1485 
1499 
1512 
1526 
1540 
1554 
1568 
1581 
1595 
1609 
1623 
1637 
1650 
1664 
1678 
1692 
1706 
1720 
1733 
1747 
1761 
1775 
1789 
1802 
1816 
1830 
1844 
1858 
1872 
1885 
1899 
1913 
1927 
1941 
1955 
1968 
1982 
1996 
2010 
2024 
2038 
2051 














1000/N + 273.15 


274. 
273. 
273. 
272. 
271. 
271. 
270. 
269. 
268. 
268. 
267. 
266. 
265. 
265. 
264. 
263. 
263. 
262. 
261. 
261. 
260. 
259. 
259. 
258. 
257. 
257. 
256. 
255. 
255. 
254. 
253. 
253. 
252. 
251. 
251. 
250. 
250. 
249. 
248. 
248. 
247. 
246. 
246. 
245. 
245. 
244. 


243. 





RECIPROCALS OF NUMBERS (Continued) 





N 1000/N | N + 273.15 | 1000/N + 273.15 N 1000/N__ | N + 273.15] 1000/N + 273.15 

—268.77 | —3.72065 4.38 228.311 —268.03 | —3.73093 195.313 

76 2079 39 227 .790 02 3106 194.932 

75 2093 40 227 273 O1 3120 194.5: 

74 2107 41 226.757 —268 .00 3134 194, 

.73 2121 42 226.244 — 267.99 3148 193. 

72 2135 43 225.734 3162 193 . 4: 

71 2148 44 225 225 3176 193. 

.70 2162 45 224.719 3190 

69 2176 46 224.215 3204 

68 2190 47 223.714 3218 

67 2204 48 223.214 3232 

66 2218 49 222.717 3246 

65 2232 50 222 222 3260 

64 2245 51 221.729 3274 

63 2259 52 221.239 3288 

62 2273 53 220.751 3301 

61 2287 54 220.264 3315 

60 2301 55 219.780 3329 

59 2315 56 219.298 3343 

58 2329 57 218.818 3357 

57 2342 58 218.341 3371 

56 2356 59 217.865 3385 

55 2370 60 217.391 3399 

54 2384 61 216.920 3413 

53 2398 62 216.450 3427 

52 2412 63 215.983 3441 

51 2426 64 215.517 3455 

50 2439 65 215.054 3469 

49 2453 66 214.592 3483 

48 2467 67 214.133 3497 

AT 2481 68 213.675 3511 

46 2495 69 213.220 3525 

45 2509 70 212.766 

44 2523 A 212.314 

43 2537 2 211.864 

42 2550 73 211.416 

Al 2564 74 210.970 

40 2578 75 210.526 

.39 2592 76 210.084 

38 2606 Gs 209.644 

37 2620 78 209.205 

36 2634 79 208.768 

35 2648 -80 208 .333 

34 2662 81 207 .900 

.33 2675 82 207 . 469 

32 2689 83 207 .039 

31 2703 84 206.612 

30 2717 85 206.186 

29 2731 86 205.761 

25 2745 87 205.339 

27 2759 88 204.918 

26 2773 89 204.499 

25 2787 90 204. 082 

24 2800 91 203.666 

23 2814 92 203.252 

22 2828 93 202.840 

21 2842 94 202.429 

20 2856 95 202 .020 

19 2870 96 201.613 

18 2884 97 201.207 

a7. 2898 98 200. 803 

16 2912 4.99 200.401 

15 2926 5.00 200.000 

14 2940 5.01 199.601 

ag 2953 02 199.203 

Ag 2967 03 198.807 

Al 2981 04 198.413 

10 2995 05 198.020 

09 3009 06 197.628 

08 3023 07 197.239 

07 3037 08 196.850 

.06 3051 09 196.464 

05 3065 10 196.078 

04 3079 at 195.695 
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1000/N 


N + 273.15 


RECIPROCALS OF NUMBERS (Continued) 


























1000/N + 273.15 





OG 
—266. 





—3.74125 
4139 
4153 
4167 
4181 
4195 
4209 
4223 
4237 
4251 
4266 
4280 
4294 
4308 
4322 
4336 
4350 
4364 
4378 

4392 
4406 
442() 
4434 
4448 
4462 
4476 
4490 
4504 
4518 
4532 
4546 
4560 
4574 
4588 
4602 
4616 
4630 
4644 
4658 
4672 
4686 
4700 
4714 
4728 
4742 
4756 
4770 
4784 
4799 
4813 
4827 
4841 
4855 
4869 
4883 
4897 
4911 
4925 
4939 
4953 
4967 
4981 
4995 
5009 
5023 
5038 
5052 
5066 
5080 
5094 
5108 
5122 
5136 
9150 





o> Or 















1000/N + 273.15 1000/N |N + 273.15 
170.648 —3775164 
170.358 BA 5178 61 
170.068 53 5192 “62 
169.779 52 5206 63 
169.492 Bi 5220 “64 
169.205 50 5235 65 
168.919 "49 5249 66 
168.634 48 5263 67 
168.350 a7 5277 68 
168.067 46 5291 69 
167.785 45 5305 70 
167.504 44 5319 att 
167.224 43 - 5333 72 
166.945 “42 5347 73 
166.667 “41 5361 74 
166.389 “40 5375 75 
166.113 "39 5389 76 
165.837 38 5404 U7 
165.563 37 5418 78 
165.289 36 5432 “79 
165.017 35 5446 “80 

. 164.745 34 5460 81 
164.474 33 5474 82 
164.204 “32 5488 “83 
163.934 3] 5502 84 
163 666 30 5516 "85 
163.309 29 5530 86 
163.132 28 5545 87 
162.866 27 5559 “88 
162.602 26 5573 “89 
162.338 25 5587 “90 
162.075 24 5601 “91 
161.812 23 5615 92 
161,551 22 5629 93 
161.290 21 5643 “94 
161.031 20 5657 95 
160.772 19 5672 96 
160.514 18 5686 97 
160.256 17 5700 98 
160.000 16 5714 6.99 
159.744 is 5728 | 7.00 
159.490 14 5742 01 
159 236 13 5756 02 
158.983 12 5770 03 
158.730 11 5784 04 
158.479 10 5799 | 05 
158.228 09 5813 06 
157.978 08 5827 07 
157.729 07 5841 08 
157.480 06 5855 09 
157.233 05 5869 10 
156.986 04 5883 ll 
156.740 03 5897 12 
156.495 02 5912 13 
156.250 ‘Ol 5926 14 
156.006 — 266.00 5940 15 
155.763 — 265.99 5954 16 
155.521 98 5968 17 
155.280 97 5982 18 
155.039 96 5996 “19 
154.799 "95 6011 “20 
154.560 “94 6025 “21 
154.321 “93 6039 22 
154.083 “92 6053 23 
153.846 ‘91 6067 “24 
153.610 90 6081 25 
153.374 89 6095 26 
153.139 88 6110 97 
152.905 87 6124 “28 
152.672 86 6138 29 
152.439 85 6152 30 
152.207 “84 6166 ei 
151.976 83 6180 “32 
6194 
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151. 
151. 
151. 
150. 
150. 
150. 
150. 
149. 
149. 
149. 
149. 
149. 
148. 
148. 
148. 
148. 
147. 
147. 
147. 
147. 
147. 
146. 
146. 
146. 
146. 
145. 
145. 
145. 
145. 
145. 
144. 
144. 
144. 
144. 
144. 
143. 
143. 
143. 
143. 
143. 
142. 
142. 
142. 
142.2 
142. 
141. 
141. 
141. 
141. 
141. 
140. 
140. 
140. 
140. 
140. 
139. 






RECIPROCALS OF NUMBERS (Continued) 





N 1000/N N + 273.15] 1000/N + 273.15 N 1000/N N + 273.15] 1000/N + 273.15 
—265.81 | —3.76209 7.34 136.240 —265.07 | —38.77259 8.08 123.762 
.80 6223 35 136.054 06 7273 09 123.609 
.79 6237 36 135.870 05 7287 0) 123.457 
78 6251 a3 7; 135.685 04 7302 sili! 123.305 
St 6265 38 135.501 03 7316 “iby 123.153 
.76 6279 39 135.318 02 7330 mils 123.001 
75 6294 40 135.135 01 7344 14 122.850 
74 6308 41 134.953 — 265.00 7358 15 122.699 
ez 6322 42 134.771 — 264.99 7373 16 122.549 
7F2 6336 43 134.590 98 7387 eligi 122.399 
etl 6350 44 134.409 97 7401 18 122.249 
.70 6364 45 134.228 96 7415 19 122.100 
69 6378 46 134.048 95 7430 20 121.951 
68 6393 47 133.869 94 7444 Pil 121.803 
.67 6407 .48 133.690 93 7458 22 121.655 
66 6421 49 133.511 92 7472 OR 121.507 
65 6435 50 133.333 oh 7487 24 121.359 
64 6449 51 133.156 90 7501 25 12 12 112 
63 6463 52 132.979 89 7515 26 121.065 
62 6478 53 132.802 88 7529 i 120.919 
61 6492 54 132.626 87 7544 28 120.773 
60 6506 .55 132.450 86 7558 29 120.627 
59 6520 56 132.275 85 7572 30 120.482 
.58 6534 57 132.100 84 7586 31 120.337 
57 6549 58 131.926 83 7601 132 120.192 
56 6563 59 131.752 82 7615 33 120.048 
55 6577 60 131.579 81 7629 34 119.904 
54 6591 61 131.406 80 7644 35 119.760 
53 6605 62 131.234 .79 7658 36 119.617 
52 6619 .63 131.062 eS 7672 137, 119.474 
51 6634 64 130.890 Bit 7686 38 119.332 
50 6648 65 130.719 76 7701 .39 119.190 
49 6662 66 130.548 75 7715 40 119.048 
48 6676 67 130.378 74 7729 Al 118.906 
47 6690 68 130.208 a73 7743 42 118.765 
46 6705 69 130.039 Mie 7758 43 118.624 
45 6719 70 129.870 Jl WOE 44 118.483 
44 6733 seal 129.702 70 7786 45 118.343 
43 6747 79 129.534 69 7800 46 118.203 
42 6761 73 129.366 68 7815 47 118.064 
41 6776 STA 129.199 67 7829 48 117.925 
40 6790 75 129.032 66 7843 49 117.786 
.39 6804 76 128.866 65 7858 50 117.647 
38 6818 TT 128.700 64 7872 51 117.509 
BS. 6832 78 128.535 63 7886 52 lily Seal 
36 6847 .79 128.370 5OZ 7900 53 117.233 
35 6861 80 128.205 61 7915 54 117.096 
34 6875 81 128.041 60 7929 55 116.959 
.33 6890 82 LOTS a7 59 7943 56 116.822 
532 6903 83 127.714 58 7958 57 116.686 
Bil 6918 84 127.551 57 7972 58 116.550 
.30 6932 85 127.389 56 7986 59 116.414 
29 6946 86 127.226 55 8000 60 116.279 
28 6960 87 127.065 54 8015 61 116.144 
£27, 6974 88 126.904 53 8029 62 116.009 
26 6989 89 126.743 52 8043 63 115.875 
25 7003 90 126.582 51 8058 64 115.741 
24 7017 91 126. 422 50 8072 65 115.607 
23 7031 92 126.263 49 8086 66 115.473 
R22 7045 93 126.103 48 8100 67 115.340 
Rl 7060 94 125.945 AT 8115 68 115.207 
20 7074 95 125.786 46 8129 69 115.075 
19 7088 96 125.628 rA5 8143 70 114.943 
18 7102 97 125.471 44 8158 al 114.811 
Pilz, Talli 98 125.313 43 8172 Nae 114.679 
.16 7131 7.99 125.156 42 8186 we} 114.548 
m5 7145 8.00 125.000 Al 8201 74 114.416 
14 7159 O01 124.844 40 8215 75 114.286 
13 7783 02 124.688 39 8229 76 114.155 
“12 7188 03 124.533 38 8243 Oe 114.025 
ols 7202 04 124.378 37 8258 78 113.895 
10 7216 05 124.224 36 8272 79 113.766 
.09 7223 06 124.069 .B5 8286 .80 113.636 
08 7245 07 123.916 34 8301 81 113.507 









































RECIPROCALS OF NUMBERS (Continued) 








N 1000/N N + 273.15 | 1000/N + 273.15 1000/N N + 273.15 | 1000/N + 273.15 
— 264.33 —3.78315 8.82 113.379 3.é —3.79377 ; 104. 
32 8329 83 113.250 .é 9391 ; 104. 
bl 8344 84 113.122 nt: 9406 
.30 8358 .85 112.994 Rt 9420 
.29 8372 86 112.867 i 9435 
.28 8387 87 112.740 ; 9449 
27 8401 .88 112.613 Oe 9463 
.26 8415 .89 112.486 ; 9478 
.25 8430 90 112.360 a 9492 
24 8444 Ah! 112.233 ; 9507 
23 8458 .92 112.108 : 9521 
122 8472 .93 111.982 4§ 9535 
21 8487 94 111.857 : 9550 
.20 8501 .95 111.732 : 9564 
ly 8515 .96 111.607 JAE 9579 
18 8530 197 111.483 3 9593 
wiley 8544 .98 111.359 A 9607 
16 8558 8.99 111.235 42s 9622 
15 8573 9.00 es ata . 9636 
14 8587 OL 110.988 : 9651 
13 8601 .02 110.865 3s 9665 
12 8616 03 ~ 110.742 we 9680 
oll 8630 04 110.619 we 9694 
10 8644 .05 110.497 36 9708 
09 8659 06 110.375 3 9723 
.08 8673 07 110.254 x 9737 
07 8687 .08 110.132 $35 9752 
06 8702 09 110.011 33: 9766 
.05 8716 10 109.890 Be 9780 
04 8730 plat 109.769 F 9795 
03 8745 BZ 109 .649 2s 9809 
.02 8759 13 109.529 ; 9824 
.O1 8774 14 109.409 P 9838 | 
— 264.00 8788 15 109.290 : 9853 
— 263 .99 8802 16 109.170 25 9867 
.98 8817 aid 109.051 7 9881 
197, 8831 18 108 .932 22 9896 
.96 8845 a9) 108.814 uy 9910 
95 8860 .20 108 .696 2 9925 
94 8874 21 108.578 ih 9939 
93 8888 .22 108 . 460 ; 9954 
.92 8903 .23 108 .342 : 9968 
Ol 8917 24 108.225 aL 9983 
90 8931 25 108.108 : 9997 
.89 8946 .26 107.991 15 —3.80011 
88 8960 27 107.875 : 0026 
tant 8974 .28 107.759 an 0040 
.86 8989 .29 107 .643 le 0055 
.85 9003 30 107 .527 F 0069 
84 9018 .3l 107.411 é OO84 
83 9032 382 107.296 ; 0098 
.82 9046 33 107.181 ; 0113 
81 9061 04 107.066 ¢ 0127 
80 9075 35 106.952 : O141 
ofS) 9089 36 106.838 (0): 0156 
78 9104 387 106.724 : 0170 
aid 9118 38 106.610 0: O185 
76 9133 39 106.496 (0) O199 
15 9147 40 106.383 : 0214 
4 9161 41 106.270 26: 3.80228 
73 9176 42 106.157 26: 3.81679 
12 9190 43 106.045 26 3.83142 
fil 9204 44 105.932 26 3.84615 
70 9219 ADS 105.820 256 3.86100 
69 9233 46 105.708 258 3.87597 
68 9248 47 105.597 57 3.89105 
67 9262 AS 105.485 56 3.90625 
66 9276 49 105.374 55 3.92157 
65 9291 50 105.268 54 3.93701 
64 9305 my 105.152 25: 3.95257 
63 9320 .52 105.042 25% 3.96825 
.62 9334 53 104.932 2: 3.98406 
61 9348 .O4 104.822 Z .00000 
.60 - 9363 .55 104.712 2¢ .01606 
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RECIPROCALS OF NUMBERS (Continued) 


1000/N N + 273.15 | 1000/N + 273.15 1000/N N + 273.15 | 1000/N + 273.15 





.038226 
04858 
06504 
08163 
09836 
11523 
13223 
14938 
16667 
. 18410 
20168 
.21941 


39 .76143 
. 24091 
).83241 
35 .52398 
34 30532 
33 .16750 
32.10273 
10420 
16591 
9.28258 
28 .44950 
27 .66252 
.23729 26 .91790 
.25532 26 .21232 
.27350 Dowd 25 54278 
.29185 : 24 .90660 
31034 ‘ 24 30134 
32900 2. 23 .72479 
34783 15 23 .17497 
36681 15 22 .65006 
38597 22 .14839 
40529 : 21 .66847 
42478 : 21.20891 
44444 : 20. 76843 
46429 ak 20 .34588 
.48430 : 9.94018 
.50450 lt 9.55034 
.92489 male 9.17546 
54545 yoy 81468 
.96621 : 3.46722 
.58716 55. .13237 
.60829 ; .80944 
.62963 49781 
.65116 58. .19690 
.67290 ; .90617 
.69484 : .62510 
.71698 ; 35323 
. 73934 2. .09010 
.76190 5.83531 
. 78469 : 5.58846 
.80769 : .34919 
. 83092 : .11716 
.85437 : .89203 
87805 : .67351 
.90196 : 46132 
.92611 De .25517 
.95050 : 05481 
.97512 Lt 3.86001 
.00000 : 3.67054 
.02513 : 3.48618 
.05051 : 3.30672 
07614 . 3.13198 
10204 , 2.96176 
12821 : 19591 
15464 let 2.63424 
18135 ; 47661 
20833 ; 32286 
23560 2. 17285 
. 26316 edly 02646 
.29101 ; .88354 
.31915 ; .74398 
384759 : .60766 
.37634 : 47447 
40541 : 34430 
43478 ; .21705 
46448 : .09262 
49451 : .97093 
52486 : .85187 
55556 : 13537 
58659 ) .62135 
61798 ' . 50972 
64972 ; .40042 
.68182 . 29336 
. 71429 ; .18849 


14713 DORAL 
78035 OKO) Uh 
.81395 iE 3 a 
84795 102.15 
88235 103.18 
91716 104.1! 
.95238 105. 
. 98802 106.1! 
.02410 LO Tea: 
.06061 108.1: 
.09756 109. 
.13497 110.1 
17284 ISIE pak 
.21118 112.1: 
25000 Ios 
. 28931 114. 
32911 115.1% 
.36943 116. 
41026 MILE 
.45161 118. 
49351 OF 
.93595 120. 
.97895 AL 
62252 122. 
.66667 123. 
T1141 124. 
.75676 125. 
80272 126. 
84932 127. 
89655 128. 
94444 1298 
99301 130. 
04225 131. 
09220 132. 
14286 133. 
19424 134. 
. 24638 135. 
29927 136. 
35294 INS} 
40741 138. 
46269 139. 
51880 140. 
.57576 141. 
.63359 142. 
.69231 143. 
19194 144. 
.81250 145. 
87402 146. 
.93651 147. 
.00000 148. 
06452 149. 
13008 150. 
. 19672 iS 
. 26446 152. 
.33333 153. 
40336 154. 
4T478 155. 
54701 156. 
.62069 SE 
.69565 158. 
17193 159. 
.84956 160. 
92857 161. 
.00901 162. 
.09091 163. 
17431 164. 
25926 165. 
.34579 166. 
43396 OG 
.52381 168. 
.61538 169. 
70874 WAD): 
80392 ale 
.90099 172. 


.08573 
. 98502 
88631 
78956 
.69462 
60154 
.51022 
42063 
33271 
24642 
.16170 
.07853 
.99685 
.91663 
.83783 
. 76040 
68432 
.60956 
.53606 
46382 
.39278 
.32293 
25423 
. 18666 
.12018 
.05477 
.99041 
.92707 
86473 
.80336 
.74293 
68344 
.62486 


CA OT OTA CU GN OT CA OH OT GN OTA 





4 
4 
4. 
4, 
4, 
4. 
4. 
4. 
4. 
4 
4. 
4 
4 
+ 
4 
4 
4 
4. 
4 
4. 
4. 
ak 
4. 
4. 
4. 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
5 
5 
oD 
or 
5. 
De 
5x 
on 
on 
5 
5 
5 
5 
5 
5 
De 
5. 
SS, 
oe 
on 
i. 
‘De 
He 
5 
5 
5 


WODODOOOOOOOWWOWMOWDWOWDWOMWWOWMOHWOONNNNNN NN NNN NN NI NINN OD DD D DD DD BD D2 D D2 D2 D3 D2 D2 D2. D2 D2 DD DD DH OHSU SU Sr St St ST Gt 
DTU DUTTA DD AXARAARVAARWRARWBWRWAAWABWAAWAAANNANNNNN NNN NNN NNN NNOWWOWMWDWDDMDDMDDDNDDWDMDMMDOOOOOOCOOOOOS 
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RECIPROCALS OF NUMBERS (Continued) 


1000/N N + 273.15] 1000/N + 273.15 N + 273.15 | 1000/N + 273.15 





.04613 
.02982 
.01365 
.99760 
.98168 
.96589 
.95023 
.93468 
.91926 
90396 
.88878 
.87372 
85877 
84394 
.82922 
.81461 
.80011 
.78573 
.77145 
.75728 
. 74322 
. 72926 
.71540 
.70165 
. 68780 
67444 
.66099 
64764 
63438 
62122 
60815 
59518 
58230 
56952 
55682 
54421 
53170 
51927 
.50693 
49467 
48250 
47041 
45841 
44649 
43466 
42290 
41122 
.39963 
38811 
.37667 
.36530 
.35402 
34280 
.33167 
32060 
.30961 
.29870 
. 28785 
.27708 
. 26637 
.25574 
. 24517 
. 23468 
22425 
.21388 
20359 
.19336 
.18319 
.17309 
.16306 
.15308 
.14317 
.13332 
.12354 


.00000 Wey 
.10101 174. 
20408 175.1! 
.30928 176. 
.41667 tae. 
.§2632 178. 
.63830 OR 
. 75269 180. 
86957 181. 
98901 182. 
11111 183. 
. 23596 184.1 
36364 185.1: 
49425 186. 
.62791 187. 
76471 188. 
.90476 189. 
04819 190. 
.19512 UML, 
34568 192. 
.50000 193. 
65823 194. 
.82051 195. 
.98701 196. 
. 15789 197.1 
33333 198. 
.51351 199.1 
3.69863 200. 
3.88889 201.1! 
.08451 202. 
. 28571 203. 
49275 204. 
.70588 205. 
.92537 206. 
.15152 207. 
.38462 208. 
. 62500 209. 
.87302 210. 
. 12903 
39344 
.66667 
94915 
24138 
54386 
.85714 
.18182 
.51852 
86792 
.23077 
60784 
.00000, 
40816 
83333 
. 27660 
73913 
. 22222 
12727 
3.25581 
3.80952 
39024 
5.00000 
5.64108 
3.31579 
02703 
17778 
.57143 
9.41176 
. 30303 
25000 
25806 
3.33333 
48276 
-11429 
03704 


77524 247. 
74218 : 248. 
70939 : 249. 
67698 on 250. 
64493 ; Zoe 
61325 ; VDD. 
58191 ; Zot 
55093 2.6: 254. 
52029 Bet 255. 
48999 82% Zaor 
46001 257. 
43035 ! : 258. 
40103 7 
37201 
34331 
31491 - 
28681 00000 
25901 peels 
23149 5.00000 
20427 2.85714 
17732 . 66667 
. 15066 ! 00000 
12426 .00000 
09814 ‘ 333 .33333 
07228 y 500 . 00000 
(4668 00000 
02134 
99625 00000 
97141 500 .00000 
94682 g 333 .33333 
92247 250 . 00000 
89836 200 .00000 
87448 66667 
85084 2.85714 
82742 25 .00000 
80423 ( ean at fat | 
78126 00000 
75851 90 .90909 
73597 ; 3333¢ 
71365 
69153 
66962 
64792 
62642 
60511 
. 58400 
.56308 
54236 ; .61905 
52182 22 5.45455 
50146 Di 3.47826 
.48129 2 66667 
.46130 25 00000 
44148 26 38 .46154 
.42184 2 37 .03704 
40238 28 35 .71429 
38308 2¢ 34.48276 
.86395 ‘ 33 .338333 
34499 ‘ 32. 25806 
32620 32 31. 25000 
30756 Be 30 .30303 
. 28908 ‘ 29.41176 
27077 3 28 .57143 
. 25260 36 PA deat (Mara ss 
23460 ‘ 27 .02703 
. 21674 ‘ 26 .3b579 
19903 3¢ 25 .64103 
.18148 25 .00000 
16406 24 39024 
. 14680 : 23 .80952 
. 12967 : 23 .25581 
11269 PPAA PAI 
09584 5 22 . 22222 
07914 21 eools 
06256 7 21 .27660 


AAA AA TANT 


or 





PEPE SESE LLL HELE LEH LEE HEHEHE HHL PELE LE LHL LPL SPP PPK OrOvorOorororvororor Or Or Or Or Or OF Or OF Ot OF GA OV OP OT Ot G1 G1 Ot 
WWWWWWWWHWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWWP PP 


Croror or or oi 
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RECIPROCALS OF NUMBERS (Continued) 


1000/N N + 273.15 | 1000/N + 273.15 1000/N N + 273.15} 1000/N + 273.15 





20 .83333 
40816 
.00000 

9.60784 
9.23077 
.86792 
.51852 
. 18182 
.85714 
54386 
.24138 
». 94915 
66667 
5.39344 
5.12903 
9.87302 
5.62500 
.38462 
5.15152 
.92537 
4.70588 
4.49275 
.28571 
08451 
3.88889 
3.69863 
3.51351 
3.333833 
3.15789 
2.98701 
2.82051 
2.65823 
2.50000 
2.34568 
2.19512 
2.04819 
.90476 
. 16471 
.62791 
.49425 
.36364 
. 23596 
OGRE 
.98901 
.86957 
. 73269 
.63830 
.92632 
.41667 
.30928 
. 20408 
.10101 
. 00000 

90099 

80392 

. 10874 

.61538 

52381 

.43396 

34579 

.25926 

.17431 

.09091 

.00901 

92857 

84956 

11193 

69565 

.62069 

.54701 

47458 

40336 

.33333 

. 26446 


. 19672 395.1! 
. 138008 396.1! 
06452 397.1! 
00000 398. 
36 399.1! 
400.1! 
401.1: 
402.1: 
403.1: 
404.1! 
405. 
406. 
407. 
408. 
409. 
410. 
All .1é 
412. 
413.1! 
414, 
415. 
416.1% 
417. 
418. 
419. 
420. 
421. 
422. 
423. 
424. 
425. 
426. 
427. 
428. 
429. 
430.1 
431. 


53068 
. 52430 
.51794 
.91162 
.50532 
.49906 
49283 
.48663 
48047 
47433 
46822 
46214 
45610 
45008 
44409 
.43813 
43220 
.42630 
.42043 
41458 
40877 
40298 
.39722 
.39149 
.38578 
.38010 
37445 
36883 
36323 
35766 
35211 
34659 
.34110 
33563 
33019 
32477 
31938 
.31401 
30867 
30335 
. 29806 
. 29279 
28754 
. 28232 
.27713 
.27195 
. 26680 
. 26168 
. 25657 
.25149 
24643 
.24140 
23639 
.23140 
. 22643 
.22148 
21656 
.21166 
.20677 
.20192 
.19708 
.19226 
.18747 
. 18269 
nos: 
17320 
. 16849 
. 16380 
.15913 
15448 
14984 
14523 
. 14064 
.13607 


.11381 2% + 
.10414 De 

09454 
08499 
07850 
06607 
05670 
04739 
03813 
02898 
01978 
01069 
00165 
99267 
98374 
97486 
96604 
.95727 
94855 
93988 
.93126 
. 92269 
.91418 
.90571 
.89729 
88892 
.88060 
87233 
.86410 
.85592 
84779 
.83970 
.83166 
82366 
81571 
80781 
79994 
79213 
78435 
77662 
76893 
76129 
75368 
74612 
73860 
73112 
72368 
. 71628 
. 70893 
.70161 
69433 
.68709 
67989 
.67272 
.66560 
.65851 
.65146 
64445 
.63748 
.63054 
.62364 
61677 
60994 
.60315 
.59639 
.58967 
. 98298 
.97632 
. 56970 
.96312 
. 59656 
. 55004 
. 54356 
53711 


CHOOT ON OT OT OT OI OA CI Gr OT OT Gr Or Orci cn oI 


7 2 DIO? Or 3 
Fe ee ee ee ee nee ete cel ell ell el eel el el cl ce 
C OV Or OF OF Or. Or Or Or Ot 


OU OV ON OT OF OF OT OT OT OT OF OT OT OV OT GT OT OT OT OU OT OT OT OT OT OVO OU OUD? DD DD D DD DH AHY AAA AHARAARAAARWAONINNNNNNNNNNNNNNNN OOOO 
TARGET GO ASE Rae eon rey eet ee ee EER OG yan - : a - : 
NONWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNWNYNNNNNNNHNYNMNWNNNWNNNNNNNWNNNNNWNNWWD 


NNNNNNNNNNNNNNWNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNN NNN NN NN WWW WWW KWH ON 


MWmoOmMMOMmMmMmMmMmmmMmuoCrwunuwnununuuouwnwerc 
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RECIPROCALS OF NUMBERS (Continued) 





1000/N N + 273.15} 1000/N + 273.15 1000/N N + 273.15} 1000/N + 273.15 
5.10204 469. 2.13151 +270 3.70370 543.15 1.84111 
5.07614 470.1: 2.12698 271 3.69004 544.15 1.83773 
5.05051 471. 2.12247 272 3.67647 545.15 1.83436 
5.02513 472. Ao 273 3.66300 546.15 1.83100 
5.00000 473. 2.11349 274 3.64964 547.15 1.82765 
4.97512 474. 2.10904 275 3.63636 548.15 1.82432 
4.95050 475. 2.10460 276 3.62319 549.15 1.82100 
4.92611 476. 2.10018 277 3.61011 550.15 1.81769 
4.90196 477. 2.09578 278 3.99712 551.15 1.81439 
4.87805 478. 2.09139 279 3.58423 552.15 1.81110 
4.85437 479. 2.08703 280 3.571483 553.15 1.80783 
4.83092 480. 2.08268 281 3.55872 554.15 1.80457 
4.80769 481. 2.07835 282 3.54610 555.15+ 1.80131 
4.78469 482 1! 2.07404 283 3.53357 556.15 1.79808 
4.76190 483 1! 2.06975 284 3.52113 557.15 1.79485 
4.73934 484. 2.06548 285 3.50877 558.15 1.79163 
4.71698 485. 2.06122 286 3.49650 559.15 1.78843 
4.69484 486. 2.05698 287 3.48432 560.15 1.78524 
4.67290 487. 2.05276 288 3.47222 561.15 1.78205 
4.65116 488 . 2.04855 289 3.46021 562.15 1.77888 
4.62963 489. 2.04436 290 3.44828 563.15 1.77573 
4.60829 490. 2.04019 291 3.43643 564.15 1.77258 
4.58716 491. 2.03604 292 3.42466 565.15 1.76944 
4.56621 492. 2.03190 293 3.41297 566.15 1.76632 
4.54545 493. 2.02778. 294 3.40136 567.15 1.76320 
4.52489 2.02368 295 3.38983 568.15 1.76010 
4.50450 2.01959 296 3.37838 569.15 1.75701 
4.48430 2.01552 297 3.36700 570.15 1.75392 
4.46429 2.01147 298 3.35570 571.15 1.75085 
4.44444 2.00743 299 3.34448 572.15 17 SnTO 
4.42478 2.00341 300 3.33333 573.15 1.74474 
4.40529 1.99940 301 3.32226 574.15 1.74171 
4.38596 1.99541 302 3.31126 575.15 1.73868 
4.36681 1.99144 303 3.30033 576.15 1.73566 
4.34783 1.98748 304 3.28947 577.15 1.73265 
4.32900 1.98354 305 3.27869 578.15 1.72965 
4.31034 1.97961 306 3.26797 579.15 1.72667 
4.29185 1.97570 307 3.25733 580.15 1.72369 
4.27350 1.97180 308 3.24675 581.15 1.72073 
4.25532 1.96792 309 3.23625 582.15 Le7iter 
4.23729 1.96406 310 3.22581 583.15 1.71482 
4.21941 1.96021 dll 3.21543 584.15 1.71189 
4.20168 1.95637 312 3.20513 585.15 1.70896 
4.18410 1.95255 313 3.19489 586.15 1.70605 
4.16667 1.94875 314 3.18471 587.15 1.70314 
4.14938 1.94496 315 3.17460 588.15 1.70025 
4.13223 1.94118 316 3.16456 589.15 1.69736 
4.11523 1.93742 317 3.15457 590.15 1.69448 
4.09836 1.93367 318 3.14465 591.15 1.69162 
4.08163 1.92994 319 3.13480 592.15 1.68876 
4.06504 1.92623 320 3.12500 593.15 1.68591 
4.04858 1.92252 321 3.11526 594.15 1.68308 
4.03226 1.91883 322 3.10559 595.15 1.68025 
4.01606 1.91516 323 3.09598 596.15 1.67743 
4.00000 1.91150 324 3.08642 597.15 1.67462 
3.98406 1.90785 325 3.07692 598.15 1.67182 
3.96825 1.90422 326 3.06748 599.15 1.66903 
3.95257 1.90060 327 3.05810 600.15 1.66625 
3.93701 1.89699 328 3.04878 601.15 1.66348 
3.92157 1.89340 329 3.03951 602.15 1.66072 
3.90625 1.88982 330 3.03030 603.15 1.65796 
3.89105 1.88626 331 3.02115 604.15 1.65522 
3.87597 1.88271 332 3.01205 605.15 1.65248 
3.86100 1.87917 333 3.00300 606.15 1.64976 
3.84615 1.87564 334 2.99401 607.15 1.64704 
3.83142 1.87213 335 2.98507 608.15 1.64433 
3.81679 1. 86863 336 2.97619 609.15 1.64163 
3.80228 1.86515 337 2.96736 610.15 1.63894 
3.78788 1.86168 338 2.95858 611.15 1.63626 
3.77358 1.85822 339 2.94985 612.15 1.63359 
3.75940 1.85477 340 2.94118 613.15 1.63092 
3.74532 1.85134 341 2.93255 614.15 1.62827 
3.73134 1.84792 342 2.92398 615.15 1.62562 
3.71747 1.84451 343 2.91545 616.15 1.62298 


























F-248 


RECIPROCALS OF NUMBERS (Continued) 


1000/N N + 273.15 | 1000/N + 273.15 1000/N N + 273.15} 1000/N + 273.15 





90698 Olt: 
.89855 618. 
89017 619. 
.88184 620. 
.87356 
.86533 
.85714 
.84900 
.84091 
.83286 
82486 
81690 
.80899 
80112 
79330 
.78552 
ATES 
.77008 
.76243 
. 75482 
74725 
.73973 
.13224 
72480 
71739 
71003 
70270 
69542 
68817 
. 68097 
.67380 
.66667 
.65957 
.65252 
.64550 
.63852 
.63158 .53104 
.62467 .52870 


1.62035 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
i 
1 
I 
1 
‘I 
1 
1 
1 
1 
1 
1 
1 
Il 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
: 1 
.61780 : 1.52637 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
il 
1 
1 
1 
1 
1 
1 
1 
1 
1 


.61773 
.61512 
.61251 
60992 
.60733 
60475 
.60218 
.59962 
.59706 
.59451 
.59198 
.58945 
. 58692 
.58441 
.58190 
.57940 
.57691 
57443 
.57196 
. 56949 
.56703 
.56458 
.56213 
.55970 
55727 
.55485 
.559243 
.55003 
54763 
.54524 
.94285 
. 54048 
.50811 
.53574 
.53339 


39234 691.1 
. 38663 692.1! 
38095 693 . 1! 
.387530 694.1: 
36967 695.1: 
36407 696.1; 
35849 OO, Mk 
35294 698. 1: 
34742 699.1: 
34192 700. 

33645 Oi 

33100 702.1% 
.32558 
.32019 
.31481 
.30947 
.30415 
. 29885 
.29358 
28833 
28311 
27790 
27273 
26757 
26244 
.25734 
.25225 
.24719 
.24215 
.23714 
.23214 
.22717 
22222 
.21729 
.21239 
.20751 
20264 
.19780 
19298 
18818 
18341 
17865 
17391 
. 16920 
. 16450 
15983 
.15517 
.15054 
. 14592 
.14133 
. 138675 
. 138220 
. 12766 
.12314 
.11864 
.11416 
10970 
10526 
10084 
09644 
.09205 
.08768 
08333 
.07900 
.07469 
.07039 
.06612 
.06186 
.05761 
.05339 
.04918 
04499 
04082 
.03666 


.44686 
44477 
44269 
.44061 
43854 
43647 
.43441 
.43236 
43031 
42827 
.42623 
42420 
42217 
.42015 
41814 
41613 
41413 
.41213 
.41014 
40815 
40617 
.40420 
40223 
.40027 
39851 
.39636 
.39441 
.39247 
.39053 
38860 
. 38667 
38475 
38284 
38093 
.37903 
37713 
.37523 
373384 
.37146 
.36958 
36771 
.36584 
86398 
.36212 
36027 
35842 
.35658 
35474 
.30291 
.35108 
.34925 
84744 
34562 
. 34382 
34201 
.34021 
.33842 
.33663 
.33485 
.33307 
.33129 
.32952 
.32776 
32600 
32424 
. 382249 
32074 
.31900 
.31726 
81553 
31380 
.31208 
.31036 
30864 


AOU Oror O11 orc 


pred fee fee fh fed eh ek fed feel ed 


.61097 .52404 
.60417 .§2172 
.59740 .51941 
.59067 poli 
.08398 .51481 
.97732 .51252 
.57069 .51023 
.56410 .50795 
.00754 .50568 
.59102 .50342 
54453 .50116 
.53807 49891 
.53165 49667 
.62025 49443 
.51889 .49220 
.51256 .48998 
. 50627 .48776 
50000 .48555 
49377 48335 
48756 .48115 
48139 47896 
47525 47678 
46914 .47460 
46305 47243 
.45700 .47026 
.45098 46811 
.44499 .46595 
.43902 .46381 
.43309 .46167 
.42718 .45953 
42131 45741 
.41546 .45529 
.40964 45317 
.40385 .45106 
.39808 .44896 


WNWONNNNNNNNNNNNNNNNNNNNNNNNYNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNNWNNND 
a et pp ee eh tp ta ea a ee tf fa ata ke at fa ts Ft tS ee ee Se eS 


2. 
2 
2. 
2 
2 
2 
2 
2 
2 
2 
2 
Z.. 
2 
2: 
2. 
2 
2 
2 
2 
2 
2 
2 
2 
2. 
2. 
Di: 
Di 
2. 
2. 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2. 
2. 
2. 
2. 
2 
2. 
2. 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 























F-249 


RECIPROCALS OF NUMBERS (Continued) 





1000/N N + 273.15] 1000/N + 273.15 N 1000/N N + 273.15} 1000/N + 273.15 
2.03252 765.1 1.30693 +566 1.76678 839.15 1.19168 
2.02840 1.30523 567 1.76367 840.15 1.19026 
2.02429 1.30353 568 1.76056 841.15 1.18885 
2.02020 1.30183 569 1.75747 842.15 1.18744 
2.01613 1.30014 570 1.75439 843.15 1.18603 
2.01207 1.29845 571 1.75131 844.15 1.18462 
2.00803 1.29676 572 1.74825 845.15 1.18322 
2.00401 1.29509 573 1.74520 846.15 1.18182 
2.00000 1.29341 574 1.74216 847.15 1.18043 
1.99601 1.29174 575 1.73913 848.15 1.17904 
1.99203 1.29007 576 1.73611 849.15 1.17765 
1.98807 1.28841 577 1.73310 850.15 1.17626 
1.98413 1.28675 578 1.73010 851.15 1.17488 
1.98020 1.28510 579 ib 77a 852.15 1.17350 
1.97627 1.28345 580 1.72414 853.15 1.17213 
1.97239 1.28180 581 1.72117 854.15 1.17075 
1.96850 1.28016 582 ibe yal 855.15 1.16939 
1.96464 1.27853 583 171527, 856.15 1.16802 
1.96078 1.27689 584 1.71233 857.15 1.16666 
1.95695 - Ly2Thea 585 1.70940 858.15 1.16530 
1.95313 1.27364 586 1.70648 859.15 1.16394 
1.94932 1.27202 587 1.70358 860.15 1.16259 
1.94553 1.27041 588 1.70068 861.15 1.16124 
1.94175 1.26879 589 1.69779 862.15 1.15989 
1.93798 1.26719 590 1.69492 863.15 1.15855 
1.93424 1.26558 591 1.69205 864.15 1/1572) 
1.93050 1.26398 592 1.68919 865.15 1.15587 
1.92678 1.26239 593 1.68634 866.15 1.15453 
1.92308 1.26080 594 1.68350 + | 867.15 1.15320 
1.91939 1.25921 595 1.68067 868.15 hah bey: 
1.91571 1.25762 596 1.67785 869.15 1.15055 
1.91205 1.25604 597 1.67504); |) 2870.15 1.14923 
1.90840 1.25447 598 1.67224 871.15 1.14791 
1.90476 1.25290 599 1.66945 | 872.15 1.14659 
1.90114 1.25133 600 1.66667 873.15 1.14528 
1.89753 1.24977 601 1.66389 874.15 1.14397 
1.89394 1.24821 602 1.66113 875.15 1.14266 
1.89036 1.24665 603 1.65837 876.15 1.14136 
1.88679 1.24510 604 1.65563 877. 15 1.14006 
1.88324 1.24355 605 1.65289 878.15 1.13876 
1.87970 1.24200 606 1.65017 879.15 1.13746 
1.87617 1.24046 607 1.64745 880.15 1.13617 
1.87266 1.23893 608 1.64474 881.15 1.13488 
1.86916 1.23739 609 1.64204 882.15 1.13359 
1.86567 1.23586 610 1.63934 883.15 1.13231 
1.86220 1.23434 611 1.63666 884.15 1.13103 
1.85874 : 1.23282 612 1.63399 885.15 1.12975 
1.85529 5 1.23130 613 1.63132 886.15 1.12848 
1.85185 5 1.22979 614 1.62866 887.15 1.12721 
1.84843 5 1.22827 615 1.62602 888.15 1.12594 
1.84502 5 1.22677 616 1.62338 889.15 1.12467 
1.84162 5 1.22526 617 1.62075 890.15 1.12341 
1.83824 5 12 Bie 618 1.61812 891.15 1.12215 
1.83486 5 1922297 619 1.61551 892.15 1.12089 
1.83150 5 1.22078 620 1.61290 893.15 1.11963 
1.82815 5 1.21929 621 1.61031 894.15 1.11838 
1.82482 5 1.21780 622 1.60772 895.15 1.11713 
1.82149 5 1.21632 623 1.60514 896.15 1.11588 
1.81818 5 1.21485 624 1.60256 897.15 1.11464 
1.81488 5 121887 625 1.60000 898.15 1.11340 
1.81159 5 1.21190 626 1.59744 899.15 111286 
1.80832 5 1.21043 627 1.59490 900.15 1.11093 
1.80505 5 1.20897 628 1.59236 901.15 1.10969 
1.80180 5 1.20751 629 1.58983 902.15 1.10846 
1.79856 5 1.20605 630 1.58730 903.15 1.10724 
1.79533 5 1.20460 631 1.58479 904.15 1.10601 
1.79211 5 1.20815 632 1.58228 905.15 1.10479 
1.78891 5 1.20171 633 1.57978 906.15 1.10357 
1.78571 5 1.20026 634 1.57729 907.15 1.10235 
1.78253 5 1.19883 635 1.57480 908.15 1.10114 
1.77936 5 1.19739 636 1.57233 909.15 1.09993 
1.77620 5 1.19596 637 1.56986 910.15 1.09872 
1.77305 5 1.19453 638 1.56740 911.15 1.09751 
1.76991 5 1.19310 639 1.56495 912.15 1.09631 























F-250 


1000/N 


RECIPROCALS OF NUMBERS (Continued) 


N + 273.15 


1000/N + 273.15 


1000/N 


N + 273.15 


1000/N + 273.15 








.56250 
. 56006 
.55763 
.59521 
.55280 
.55039 
54799 
. 54560 
.04321 
.54083 
53846 
.53610 
.53374 
.53139 
.52905 
.52672 
.52439 
.52207 
.51976 
.51745 
.91515 
.51286 
.51057 
.50830 
.50602 
.50376 
.50150 
.49925 
49701 
49477 
.49254 
.49031 
.48810 
48588 
48368 
.48148 
.47929 
.47710 
47493 
47275 
.47059 
.46843 
.46628 
.46413 
.46199 
45985 
45773 
45560 
45349 
45138 
44928 
.44718 
.44509 
. 44300 
. 44092 
.43885 
.43678 
.43472 
.43266 
.43062 
.42857 
.42653 
.42450 
.42248 
42045 
.41844 
.41643 
.41443 
41243 
.41044 
.40845 
40647 
.40449 
.40252 


1 
1 
1 
1 
1 
1 
i 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
it 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
I! 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 


Dion 
914. 
915. 
916. 
917. 
918. 
O19’. 
920. 
921. 
922. 
923. 
924. 
925. 
926. 
927. 
928. 


Se ee 


CHOU OV OV Or or Or Or Or Or 


fumed fom fem 


— 
or 


ed 
Crororvorgr 








09511 
093891 
.09272 
09152 
09033 
O891L5 
08796 
08678 
08560 
08442 
08325 
.08208 
08091 
07974 
07857 
07741 
07625 
.07510 
07394 
.07279 
.07164 
07049 
.06935 
.06820 
.06707 
.06593 
06479 
.06366 
.06253 
.06140 
.06028 
.05915 
.05803 
.05691 
.05580 
.05469 
05357 
05247 
.05136 
.05025 
.04915 
.04805 
04696 
04586 
04477 
.04368 
04259 
.04150 
04042 
.03934 
.03826 
.03718 
.08611 
03504 
.03397 
.03290 
.03183 
.03077 
.02971 
.02865 
.02759 
02654 
.02548 
02443 
.02338 
.02234 
.02129 
.02025 
.01921 
.01817 
.01714 
.01611 
.01507 
.01404 


Pe ef ef ef ee RR re re Pt tt et pe re re rt pe 


F-251 








40056 
. 39860 
. 39665 
. 39470 
.39276 
39082 
38889 
38696 
38504 
38313 
.38122 
37931 
37741 
.37592 
.37363 
.37174 
. 36986 
. 36799 
.36612 
. 36426 
. 36240 
. 36054 
.35870, 
.359685 
.39001 
.39318 
.39135 
.34953 
.84771 
.34590 
.34409 
.34228 
. 34048 
.33869 
.33690 
33511 
.33333 
.33156 
.32979 
.3 2802 
.32626 
.32450 
32275 
.32100 
.3 1926 
.381752 
.31579 
.31406 
.31234 
.31062 
.30890 
.30719 
.30548 
.30378 
.30208 


me fh peek fem fr fee fh fh fee fh fee fee fame fame mh fee feet free fe feed feet fee fee feet femet frm femet femet fme frmet fret fret frek fret frmet frmet frmed feme femet femet femet femek fmt fred fm ped ome reek freak frmeeh frmeh mek feed feed fem fem fem meh fh fem frm fm fh eee free rem fremt remk mk t mt t mt mt 








987 . 
988 . 1! 
989.1! 
990. 
991.1: 
992.1: 
993.1: 
994.1! 
995.1 
996. 
R97. 
998. 
999.1! 
1000. 
1001. 
1002.1: 
1003.1! 
1004.1 
1005.1: 
1006.1! 
1007. 
1008. 
1009. 
1010. 
1011. 
1012. 
1013. 
1014. 
1015. 
1016. 
LOL: 
1018. 
1019. 
1020. 
1021. 
1022. 
1023. 
1024. 
1025. 
1026. 
1027. 
1028. 
1029. 
1030. 
1031. 
1032. 
1033. 


1036. 
1037. 
1038. 
1039. 








01302 
“01199 
01097 
00995 
“00893 
“00791 
“00690 
00588 
00487 
00386 
00286 
00185 
“00085 
99985 
99885 
99785 
99686 
99587 
99488 
99389 
-99290 
-99192 
-99093 
-98995 
98897 
-98800 
98702 
'98605 
“98508 
“98411 
(98314 
98217 
‘98121 
98025 
97929 
97833 
97737 
97642 
97547 
97452 
(97357 
97262 
97168 
97073 
96979 
96885 
96791 
96698 
“96604 
(96511 
(96418 
96325 
96232 
“96140 
96048 
(95955 
95863 
95772 
95680 
95589 
95497 





1000/N 


RECIPROCALS OF NUMBERS (Continued) 


N + 273.15 


1000/N + 273.15 


1000/N 


N + 273.15 


1000/N + 273.15 








. 26904 
. 26743 
. 26582 
. 26422 
. 26263 
.26103 
.25945 
. 25786 
. 25628 
.25471 
.25313 
.25156 
25000 
24844 
. 24688 
. 24533 
. 24378 
. 24224 
24069 
23916 
.23762 
. 23609 
. 23457 
. 23305 
. 23153 
.23001 
.22850 
. 22699 
. 22549 
. 22399 
22249 
.22100 
.21951 
.21803 
.21655 
.21507 
.21359 
.21212 
. 21065 
. 20919 
20773 
. 20627 
20482 
. 20337 
.20192 
. 20048 
.19904 
.19760 
.19617 
19474 
. 19332 
. 19190, 
.19048 
. 18906 
.18765 
.18624 
. 18483 
18343 
. 18203 
.18064 
17925 
.17786 
.17647 
. 17509 
17371 
17233 
.17096 
. 16959 
. 16822 
. 16686 
. 16550 
16414 
. 16279 
.16144 


a ce ce ee ee eee ee ee ee el 





1061. 
1062.1! 
1063.1! 
1064. 
1065. 
1066.1! 
1067 1 
1068. 1 
1069. 
1070.1: 
1071.1: 
1072.1 
1073.1 
1074.1: 
1075.1! 
1076.1: 
1077. 
1078. 
1079. 
1080. 
1081.1: 
1082. 
1083. 
1084. 
1085.1: 
1086.1 
1087.1 
1088. 
1089. 
1090. 
1091.1: 
1092. 
1093, 
1094. 
1095. 
1096. 
1097. 
1098. 
1099.1: 
1100. 
1101. 
1102.1: 
1103.1 
1104.1: 
1105. 
1106.1! 
1107.1: 
1108.1: 
1109.15 
1110, 
1111.1! 
1112.1! 
1113.1: 
1114.1! 
1115.1! 
1116.1: 
1117. 
1118.1: 
1119.1! 
1120.1; 
1121.1! 
1122.1: 
1123. 
1124.1: 
1125.1: 
1126.1! 
1127.1: 
1128.1: 
1129.1: 
1130.1: 
1131.1! 
1132. 
1133.13 
1134.1! 





.94237 
.94149 
. 94060 
.93972 
93883 
93795 
.93708 
.93620 
.93532 
. 93445 
. 93358 
.93271 
93184 
.93097 
.93010 
. 92924 
. 92838 
.92751 
.92666 
.92580 
.92494 
.92409 
.92323 
92238 
.92153 
. 92068 
91984 
.91899 
.91815 
.91730 
.91646 
.91563 
.91479 
91395 
.91312 
.91228 
91145 
.91062 
.90979 
90897 
.90814 
90732 
90650 
90567 
90485 
90404 
.90322 
90240 
90159 
.90078 
.89997 
89916 
.89835 
.89755 
89674 
89594 
.89513 
89433 
.89354 
.89274 
89194 
89115 
890385 
88956 
88877 
88798 
.88719 
88641 
88562 
88484 
88406 
88328 
88250 
88172 


F-252 





. 16009 
.15875 
.15741 
. 15607 
. 15473 
. 15340 
. 15207 
.15075 
. 14943 
14811 
. 14679 
.14548 
.14416 
. 14286 
14155 
. 14025 
. 13895 
.13766 
. 13636 
. 13507 
.13379 
. 13250 
. 13122 
. 12994 
. 12867 
.12740 
.12613 
.12486 
. 12360 
. 12233 
. 12108 
. 11982 
.11857 
.11732 
.11607 
.11483 
.11359 
.11235 
SLEit 
.LO0988 
10865 
. 10742 
. 10619 
. 10497 
.10375 
. 10254 
. 10132 
10011 
09890 
.09769 
09649 
.09529 
.09409 
.09290 
09170 
09051 
.08932 
.O8814 
08696 
08578 
08460 
08342 
.08225 
.O8108 
07991 
07875 
07759 
07643 
.07527 
07411 
.07296 
07181 
.07066 
.06952 
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1135. 
1136. 
1137. 
1138. 
1139. 
1140. 
1141.1 
1142. 
1143. 
1144. 
1145. 
1146. 
1147.1! 
1148. 
1149. 
1150. 
1151. 
1152.1: 
1153. 
1154. 
1155. 
1156. 
PL57- 
1158. 
1159. 
1160. 
1161. 
1162. 
1163.15 
1164.15 
1165. 
1166. 
1167. 
1168. 
1169. 
1170. 
WEF ILS 
1172.15 
1173. 
1174.15 
1175. 
1176. 
Aa: 
PITS. 
1179. 
1180. 
1181. 
1182.1 
1183. 
1184.1 
1185. 
1186. 
1187. 
1188. 
1189. 
1190. 
1191. 
1192.1 
1193. 
1194. 
1195.1 
1196. 
MOT, 
1198. 
LEO). 
1200.1! 
1201. 
1202. 
1203. 
1204. 
1205. 
1206. 
1207. 
1208. 





.88094 
.88017 
.87939 
.87862 
87785 
.87708 
.87631 
.87554 
.87478 
.87401 
.87325 
87249 
87173 
.87097 
.87021 
.86945 
.86870 
.86794 
.86719 
.86644 
.86569 
.86494 
.86419 
.86345 
.86270 
.86196 
.86122 
.86047 
.85973 
.85900 
.85826 
.85752 
.85679 
.85605 
.85532 
.85459 
.85386 
.85313 
.85241 
.85168 
.85096 
.85023 
84951 
.84879 
.84807 
.84735 
.84663 
.84592 
.84520 
.84449 
.84378 
.84306 
.84235 
.84164 
.84094 
.84023 
.83952 
. 83882 
.83812 
.83742 
.83672 
.83602 
.83532 
.83462 
.83392 
.83323 
.83254 
. 83184 
.83115 
.83046 
.82977 





RECIPROCALS OF NUMBERS (Continued) 





























SS - 

N 1000/N | N + 273.15] 1000/N + 273.15 N 1000/N. | N + 273.15] 1000/N + 273.15 
+936 1.06838 1209.15 82703 +1050 95238 1323.15 75577 
937 1.06724 1210.15 82634 1055 94787 1328.15 75293 
938 1.06610 1211.15 82566 1060 94340 1333.15 75010 
939 1.06496 1212.15 82498 1065 93897 1338.15 74730 
940 1.06383 POSS 82430 1070 93458 1343.15 74452 
941 1.06270. 1214.15 82362 1075 93023 1348.15 74176 
942 1.06157 1215.15 82294 1080 92593 1353.15 73902 
943 1.06045 1216.15 82227 1085 92166 1358.15 73630 
944 1.05932 1217.15 82159 1090 91743 1363.15 73359 
945 1.05820 1218.15 82092 1095 91324 1368.15 73091 
946 1.05708 1219.15 82024 1100 90909 1373.15 72825 
947 1.05597 1220.15 81957 1105 90498 1378.15 72561 
948 1.05485 1221.15 81890 1110 90090 1383.15 72299 
949 1.05374 1222.15 81823 1115 89686 1388.15 .72038 
950 1.05263 1223.15 81756 1120 89286 1393.15 71780 
951 1.05152 1224.15 81689 1125 88889 1398.15 71523 
952 1.05042 1225.15 81623 1130 88496 1403.15 71268 
953 1.04932 1226.15 81556 1135 88106 1408.15 71015 
954 1.04822 $227.15 81490 1140 87719 1413.15 70764 
955 1.04712 1228.15 81423 1145 87336 1418.15 70514 
956 1.04603 1229.15 81357 1150 86957 1423.15 70267 
957 1.04493 1230.15 81291 1155 86580 1428.15 70021 
958 1.04384 1231.15 81225 1160 86207 1433.15 69776 
959 1.04275 1232.15 81159 1165 85837 1438.15 69534 
960 1.04167 1233.15 81093 1170 85470 1443.15 69293 
961 | 1.04058 1234.15 81027 1175 85106 1448.15 69054 
962 1.03950 1235.15 80962 1180 84746 1453.15 68816 
963 1.03842 1236.15 80896 1185 84388 1458.15 68580 
964 1.03734 1237.15 80831 1190 84034 1463.15 68346 
965 1.03627 1238.15 80766 1195 83682 1468.15 68113 
966 1.03520 1239.15 80700 1200 83333 1473.15 67882 
967 1.03413 1240.15 80635 1205 82988 1478.15 67652 
968 1.03306 1241.15 80570 1210 82645 1483.15 67424 
969 1.03199 1242.15 80506 1215 82305 1488.15 67198 
970 1.03093 1243.15 80441 1220 81967 1493.15 66973 
971 1.02987 1244.15 80376 1225 81633 1498.15 66749 
972 1.02881 1245.15 80312 1230 81301 1503.15 66527 
973 1.02775 1246.15 80247 1235 80972 1508.15 66306 
974 1.02669 1247.15 80183 1240 80645 1513.15 66087 
975 1.02564 1248.15 80119 1245 80321 1518.15 65870 
976 1.02459 1249.15 80054 1250 80000 1523.15 65653 
977 1.02354 1250.15 79990 1255 79681 1528.15 65439 
978 1.02249 1251.15 79926 1260 79365 1533.15 65225 
979 1.02145 1252.15 79863 1265 79051 1538.15 65013 
980 1.02041 1253.15 79799 1270 78740 1543.15 64803 
981 1.01937 1254.15 79735 1275 78431 1548.15 64593 
982 1.01833 1255.15 79672 1280 78125 1553.15 64385 
983 1.01729 1256.15 79608 1285 77821 1558.15 64179 
984 1.01626 1257.15 79545 1290 T7519 1563.15 63973 
985 1.01523 1258.15 79482 1295 7177220 1568.15 63769 
986 1.01420 1259.15 79419 1300 76923 1573.15 63567 
987 1.01317 1260.15 79356 1305 76628 1578.15 63365 
988 1.01215 1261.15 79293 1310 76336 1583.15 63165 
989 1.01112 1262.15 79230 1315 76046 1588.15 62966 
990) 1.01010 1263.15 79167 1320 75758 1593.15 62769 
991 1.00908 1264.15 79105 1325 75472 1598.15 62572 
992 1.00806 1265.15 79042 1330 75188 1603.15 62377 
993 1.00705 1266.15 78980 1335 74906 1608.15 62183 
994 1.00604 1267.15 78917 1340 74627 1613.15 61991 
995 1.00503 1268.15 78855 1345 74349 1618.15 61799 
996 1.00402 1269.15 78793 1350 74074 1623.15 61609 
997 1.00301 1270.15 78731 1355 73801 1628.15 61419 
998 1.00200 1271.15 78669 1360 73529 1633.15 61231 
999 1.00100 1272) 15 78607 1365 73260 1638.15 61044 
1000 1.00000 1273.15 78545 1370 72993 1643.15 .60859 
1005 99502 1278.15 78238 1375 iT 1648.15 .60674 
1010 99010 1283.15 77933 1380 72464 1653.15 .60491 
1015 98522 1288.15 77631 1385 72202 1658.15 60308 
1020 98039 1293.15 TUBA 1390 71942 1663.15 60127 
1025 97561 1298.15 77033 1395 71685 1668.15 59947 
1030 97087 1303.15 76737 1400 71429 1673.15 .59768 
1035 96618 1308.15 76444 1405 71174 1678.15 59589 
1040 96154 1313.15 76153 1410 70922 1683.15 59412 
1045 95694 1318.15 75864 1415 70671 1688 .15 59236 
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RECIPROCALS OF NUMBERS (Continued) 


1000/N  |N + 273.15| 1000/N + 273.15 N 1000/N |N + 273.15] 1000/N 4+ 273.15 





. 10423 1693. .59062 +1790 .55866 2063.15 .48470 
.70175 1698. . 58888 1795 .55710 2068 .15 .48352 
.69930 1703. . 58715 1800 55556 2073.15 .48236 
69686 1708. 58543 1805 55402 2078.15 .48120 
.69444 1713. .58372 1810 58249 2083 .15 .48004 
.69204 1718. . 58202 1815 .59096 2088 .15 .47889 
. 68966 1723. .§8033 1820 54945 2093.15 47775 
.68729 1728. 57865 1825 .54795 2098 .15 .47661 
68493 1733. .57698 1830 54645 2103.15 .47548 
68259 1738. .57532 1835 54496 2108.15 47435 
.68027 1743. .57367 1840 54348 2113.15 47323 
.67797 1748. .57203 1845 .54201 2118.15 47211 
.67568 1753.18 .57040 1850 54054 2123.15 .47100 
.67340 1758. .56878 1855 .53908 2128.15 .46989 
67114 1763. .56717 1860 53763 2133.15 .46879 
. 66890 1768. .56556 1865 .53619 2138.15 .46769 
.66667 1773. .56397 1870 .53476 2143.15 . 46660 
.66445 1778. 56238 1875 53333 2148.15 .46552 
.66225 1783. .56081 1880 .53191 2153.15 46444 
. 66007 1788. . 59924 1885 .53050 2158.15 46336 
.65789 1793. ~ 55768 1890 .52910 2163.15 .46229 
.65574 1798. .55613 1895 .52770 2168.15 .46122 
.65359 1803. 55459 1900 . 52632 2173.15 .46016 
.65147 1808. .55305 1905 52493 2178.15 .45911 
64935 1813. .55153 1910 .52356 2183.15 .45805 
.64725 1818. .55001 1915 .52219 2188.15 .45701 
64516 1823. .54850 1920 .52083 2193.15 .45597 
64309 1828. .54700 1925 .51948 2198.15 45493 
.64103 1833. .54551 1930 .51813 2203.15 .45390 
.63898 1838. 54403 1935 .51680 2208 .15 .45287 
63694 1843. .54255 1940 .51546 2213.15 .45184 
63492 1848. .54108 1945 .51414 2218.15 .45083 
.63291 1853.1! .53962 1950 .51282 2223.15 .44981 
.63091 1858. .53817 1955 .51151 2228.15 .44880 
.62893 1863. . 53673 1960 .51020 2233.15 . 44780 
.62696 1868. .53529 1965 .50891 2238 .15 . 44680 
.62500 1873. .53386 1970 .50761 2243 .15 .44580 
62305 1878. .53244 1975 .50633 2248.15 44481 
.62112 1883. .53103 1980 .50505 2253.15 .44382 
.61920 1888. .52962 1985 .50378 2258.15 . 44284 
.61728 1893. . 52822 1990 .50251 2263.15 .44186 
61538 1898. 52683 1995 .50125 2268.15 .44089 
.61350 1903. .52544 2000 .50000 2273.15 .43992 
.61162 1908 . 1! 52407 2005 49875 2278.15 .43895 
60976 1913. .52270 2010 49751 2283.15 .43799 
60790 1918. .92134 2015 .49628 2288 .15 .43703 
.60606 1923. .51998 2020 .49505 2293.15 .43608 
60423 1928. .51863 2025 .49383 2298 .15 .43513 
60241 1933. .51729 2030 .49261 2303.15 .43419 
. 60060 1938.1! .51596 2035 .49140 2308.15 .43325 
. 59880 1943.1! 51463 2040 .49020 2313.15 .43231 
.59701 1948. 51331 2045 . 48900 2318.15 .43138 
59524 1953.1: 51199 2050 .48780 2323.15 .43045 
.99347 1958 . 1 51069 2055 .48662 2328 .15 42953 
.59172 1963.1! 50939 2060 48544 2333.15 .42861 
58997 1968.1! 50809 2065 48426 2338.15 .42769 
58824 1973 .1% . 50680 2070 48309 2343 .15 42678 
. 58651 1978.1: 50552 2075 48193 2348 .15 .42587 
58480, 1983 . 1! 50425 2080 48077 2353.15 .42496 
58309 1988.1: 50298 2085 .47962 2358.15 .42406 
58140 1993.1! 50172 2090 47847 2363.15 .42316 
57971 1998 . 1! 50046 2095 47733 2368.15 42227 
. 57803 2003 , .49921 2100 47619 2373.15 .42138 
. 57637 2008 . 1! 49797 2105 .47506 2378.15 .42049 
.07471 2013. 49673 2110 .47393 2383.15 .41961 
. 57307 2018.1! 49550 2115 47281 2388.15 .41873 
.57143 2023.1! 49428 2120 47170 2393.15 .41786 
. 56980 2028 . 1! 49306 2125 .47059 2398.15 .41699 
.56818 2033.1 49185 2130 .46948 2403.15 .41612 
.56657 2038. 49064 2135 46838 2408.15 .41526 
. 56497 2048 , 48944 2140 46729 2413.15 .41440 
.56338 2048 . .48825 2145 46620 2418.15 .41354 
.06180 2053 . 1: 48706 2150 .46512 2423.15 .41269 
. 56022 2058. 48587 2155 46404 2428.15 .41184 
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1000/N N + 273.15] 1000/N + 273.15 N 1000/N N + 273.15 | 1000/N + 273.15 
.46296 2433.15 .41099 +2530 389526 2803 .15 .35674 
-46189 2438 .15 41015 2535 39448 2808 .15 .35611 
.46083 2443.15 40931 2540 .389370 2813.15 385547 
45977 2448 .15 40847 2545 .389293 2818.15 35484 
.45872 2453.15 40764 2550 .39216 2823.15 .385421 
45767 2458.15 40681 2555 .39139 2828.15 35359 
45662 2463.15 40598 2560 39063 2833.15 .39296 
.45558 2468 .15 40516 2565 88986 2838.15 .39234 
45455 2473.15 40434 2570 38911 2843 .15 .85172 
45351 2478.15 40353 2575 38835 2848.15 .30111 
.45249 2483 .15 .40271 2580 . 388760 2853.15 .35049 
.45147 2488 . 40191 2585 38685 2858.15 34988 
.45045 2493 1: 40110 2590 38610 2863.15 .34927 
.44944 2498 . 15 40030 2595 38536 2868 .15 34866 
44843 2503. 1k .39950 2600 38462 2873.15 34805 
44743 2508 . 1 .39870 2605 38388 2878.15 .34745 
44643 2513.15 .39791 2610 388314 2883 .15 34684 
44543 2518. .389712 2615 .38241 2888 .15 34624 
44444 2523. .39633 2620 .38168 2893.15 34564 
44346 2528. .39555 2625 38095 2898 .15 34505 
.44248 2533 . .39477 2630 38023 2903.15 34445 
.44150 2538. .39399 2635 387951 2908 .15 .34386 
.44053 2543. .39321 2640 37879 2913.15 .34327 
-43956 2548 . . 39244 2645 37807 2918.15 . 34268 
.43860 2553. 1£ .39167 2650 37736 2923.15 .34210 
. 43764 2558 . .39091 2655 .37665 2928.15 .04151 
. 43668 2563. .39014 2660 37594 2933.15 .34093 
.43573 2568. .38939 2665 £37523 2938.15 .384035 
.43478 2573. . 38863 2670 .37453 2943 .15 .33977 
.43384 2578.15 .38788 2675 .37383 2948 .15 .33920 
.43290 2583 . .38712 2680 .37313 2953.15 . 33862 
.43197 2588 . 38638 2685 31244 2958.15 .33805 
.43103 2593. .38563 2690 87175 2963.15 .33748 
-43011 2598. .38489 2695 .37106 2968.15 . 33691 
.42918 2603. 38415 2700 .37037 2973.15 33634 
42827 2608 . .38341 2705 . 36969 2978.15 .33978 
.42735 2613. .38268 2710 . 36900 2983.15 .383522 
.42644 2618. .38195 2715 . 36832 2988 .15 .33466 
.42553 2623. .38122 2720 .36765 2993 .15 .33410 
.42463 2628. . 38050 2725 .36697 2998 .15 .30304 
-42373 2633. 387977 2730 . 36630 3003.15 .383298 
.42283 2638 . 1 .37905 2735 .36563 3008 .15 .33243 
.42194 2643. .3 7834 2740 . 36496 3013.15 .33188 
-42105 2648. .37762 2745 .36430 3018.15 .33133 
.42017 2653. .37691 2750 .36364 3023.15 .33078 
-41929 2658. .37620 2755 . 36298 3028.15 .33023 
.41841 2663. .37550 2760 . 36232 3033.15 .32969 
.41754 2668. .37479 2765 .36166 3038.15 .32915 
.41667 2673. .37409 2770 .36101 3043.15 .32861 
.41580 2678. .37339 27795 .36036 3048.15 .32807 
.41494 2683 . .37270 2780 .30971 3053.15 .32753 
.41408 2688. .37200 2785 .39907 3058.15 .32700 
.41322 2693. 37131 2790 35842 3063.15 .32646 
.41237 2698. .37062 2795 .385778 3068.15 .32593 
.41152 2703. . 36994 2800 .30714 3073.15 .382540 
. 41068 2708. .36926 2805 .35651 3078.15 32487 
.40984 2713. .36858 2810 .35087 3083.15 .32434 
- 40900 2718. .36790 2815 .39524 3088 .15 .32382 
.40816 2723. .36722 2820 35461 3093.15 .382330 
40733 2728. .36655 2825 35398 3098.15 82277 
.40650 2733. .36588 2830 35336 3103.15 .32225 
.40568 27238. .36521 2835 .35273 3108.15 .32173 
. 40486 2743. .36454 2840 .30211 3113.15 .32122 
.40404 2748. .36388 2845 .35149 3118.15 .382070 
.40323 2753. . 36322 2850 35088 3123.15 .32019 
.40241 2758. .36256 2855 .35026 3128.15 .31968 
.40161 2763. .36191 2860 .34965 3133.15 31917 
.40080 2768. .36125 2865 34904 3138.15 .31866 
-40000 2773. . 36060 2870 34843 3143.15 .31815 
.39920 2778. .380995 2875 34783 3148.15 .31765 
.39841 2783. 35931 2880 .84722 3153.15 .31714 
.39761 2788. .35866 2885 .34662 3158.15 .31664 
. 39683 2793. .35802 2890 .34602 3163.15 .31614 
. 39604 2798. .35738 2895 .34542 3168.15 .31564 
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1000/N N + 273.15 | 1000/N + 273.15 1000/N N + 273.15| 1000/N + 273.15 





34483 3173. 31514 .30581 3543 .15 28223 
34423 3178. .31465 30534 3548.15 . 28184 
.34364 3183. .31415 .30488 3553 .15 .28144 
. 34305 3188. .31366 30441 3558 .15 . 28104 
34247 3193. .31317 ‘ 30395 3563.15 . 28065 
.384188 3198. .31268 ‘ .30349 3568.15 . 28026 
.34130 3203, .31219 ‘ .380308 3573.15 27987 
.384072 3208. 31171 .80257 3578.15 27947 
.34014 3213. .31122 30211 3583.15 . 27908 
.33956 3218. 31074 .30166 3588.15 . 27870 
. 33898 3223. .31026 .30120 3593.15 .27831 
.30841 3228. .30977 .80075 3598.15 .27792 
33784 3233. . 30930 .30030 3603.15 .27753 
.33727 3238. 1! 30882 . 29985 3608.15 .27715 
. 33670 3243. 30834 . 29940 3613.15 27677 
.33613 3248.15 .30787 . 29895 3618.15 . 27638 
.33557 3253.1 .30739 .29851 3623.15 . 27600 
.33501 3258. . 30692 . 29806 3628.15 .27562 
33445 3263. 30645 . 29762 3633.15 .27524 
. 33389 3268. .30598 .29718 3638.15 . 27486 
.33333 3273. * 30552 29674 3643.15 .27449 
.33278 3278. 30505 29630 3648.15 .27411 
.33223 3283. 30459 . 29586 3653.15 .27374 
.33167 3288. .30412 . 29542 3658.15 .27336 
.33113 3293. .30366 . 29499 3663.15 .27299 
.33058 3298 . .30320 . 29455 3668.15 . 27262 
.33003 3303 . . 30274 .29412 3673.15 .27225 
.32949 3308 . . 30228 . 29369 3678.15 .27188 
.32895 3313. .30183 .29326 | 3683.15 .27151 
.32841 3318. .30137 . 29283 3688.15 .27114 
.32787 : . 30092 . 29240 3693.15 .27077 
.32733 } .30047 .29197 3698.15 .27041 
. 32680 : . 30002 .29155 3703.15 . 27004 
. 32626 : . 29957 .29112 3708.15 . 26968 
.32573 : .29912 .29070 3713.15 .26931 
.382520 ; 29867 . 29028 3718.15 . 26895 
.32468 : 29823 . 28986 3723.15 . 26859 
.32415 ; .29778 28944 3728.15 . 26823 
.32362 : .29734 . 28902 3733.15 . 26787 
.32310 : . 29690 . 28860 3738.15 .26751 
.32258 373. . 29646 .28818 3743.15 .26715 
. 32206 ¢ ; . 29602 .28777 3748.15 . 26680 
.32154 ; . 29558 . 28736 8753.15 . 26644 
. 32103 3388 . .29515 . 28694 3708.15 . 26609 
.32051 393. . 29471 28653 3763.15 . 26573 
. 32000 : . 29428 . 28612 3768.15 . 26538 
.31949 : . 29385 28571 3773.15 . 26503 
.31898 .29341 .28531 8778.15 . 26468 
.31847 : . 29298 . 28490 3783.15 . 26433 
1797 . 29256 28450 3788.15 26398 
.31746 ; .29213 . 28409 3793.15 . 26363 
.31696 Ll .29170 28369 3798.15 . 26329 
.31646 : .29128 35 . 28329 3803.15 . 26294 
.31596 : . 29085 35: . 28289 3808 .15 . 26259 
.31546 . 29043 . 28249 3813.15 . 26225 
.31496 “il . 29001 3546 . 28209 3818.15 .26191 
31447 ? . 28959 3! .28169 3823.15 26156 
.31397 siltl . 28917 . 28129 3828.15 . 26122 
.31348 : 28875 28090 3833.15 .26088 
.31299 ‘ nl . 28834 356 28050 3838 .15 . 26054 
.381250 . 28792 .28011 3843.15 . 26020 
.31201 é alt .28751 7 .27972 3848 .15 . 25987 
.31153 3483 . . 28710 3 .27933 3853.15 . 25953 
.31104 li . 28668 . 27894 3858.15 .25919 
31056 . 28627 .27855 3863.15 . 25886 
.31008 alg . 28587 .27816 3868 .15 . 25852 
. 380960 503.1! . 28546 .27778 3873.15 .25819 
. 30912 508.16 . 28505 .27739 3878.15 .25785 
30864 lt 28464 .27701 3883.15 .25752 
.30817 LE . 28424 .27663 3888.15 .25719 
380769 3.1 . 28384 .27624 3893.15 . 25686 
.380722 28.1 28343 ‘ .27586 3898 .15 25653 
30675 el . 28303 .27548 3903.15 25620 
.30628 Lt . 28263 .27510 3908.15 .25588 
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1000/N N + 273.15] 1000/N + 273.15 N 1000/N N + 273.15 | 1000/N + 273.15 
.27473 3913.15 +4010 . 24938 4283 .15 23347 
.27435 3918.15 4015 . 24907 4288.15 . 23320 
.27397 3923.15 4020 . 24876 4293 .15 . 23293 
27360 3928 .15 4025 24845 4298.15 .23266 
.27322 3933.15 4030 . 24814 4303.15 . 23239 
27285 3938.15 4035 . 24783 4308 .15 . 23212 
.27248 3943.15 4040 . 24752 4313.15 .23185 
.27211 3948 .15 4045 . 24722 4318.15 .23158 
.27174 3953.15 4050 24691 4323.15 .23131 
.27137 3958 .15 2c 4055 24661 4328.15 .23105 
.27100 3963.15 25232 4060 .24631 4333.15 . 23078 
27064 3968.15 .25201 4065 . 24600 4338.15 .23051 
.27027 3973.15 .25169 4070 . 24570 4343 .15 . 23025 
.26991 3978.15 .25137 4075 . 24540 4348 .15 . 22998 
26954 3983.15 .25106 4080 .24510 4353 .15 . 22972 
.26918 3988 .15 .25074 4085 24480 4358.15 . 22946 
26882 3993.15 25043 4090 . 24450 4363.15 . 22919 
26846 3998.15 .25012 4095 . 24420 4368.15 . 22893 
.26810 4003. . 24980 4100 24390 4373.15 . 22867 
.26774 4008.1: . 24949 4105 . 24361 4378.15 . 22841 
.26738 4013.1: .24918 4110 . 24331 4383.15 .22815 
. 26702 4018.15 . 24887 4115 . 24301 4388 .15 . 22789 
. 26667 4023. . 24856 4120 . 24272 4393 .15 . 22763 
.26631 4028. 24825 4125 . 24242 4398 .15 .22737 
26596 4033 . . 24795 4130 . 24213 4403.15 22711 
.26560 4038. .24764 4135 . 24184 4408 .15 . 22685 
. 26525 4043 . . 24733 4140 .24155 4413.15 . 22660 
. 26490 4048 .15 .24703 4145 .24125 4418.15 . 22634 
26455 4053. 1 . 24672 4150 . 24096 4423.15 . 22608 
. 26420 4058. 1 . 24642 4155 . 24067 4428.15 . 22583 
.26385 4063 . .24611 4160 . 24038 4433.15 22557 
.26350 4068 . .24581 4165 . 24010 4438.15 22532 
.26316 4073. .24551 4170 . 23981 4443.15 . 22507 
.26281 4078. 24521 4175 23952 4448.15 . 22481 
26247 4083 . . 24491 4180 . 23923 4453.15 . 22456 
.26212 4088. . 24461 4185 . 23895 4458 .15 . 22431 
.26178 4093. .24431 4190 . 23866 4463 .15 . 22406 
.26144 4098 . .24401 4195 . 23838 4468 .15 .22381 
.26110 4103. . 24372 4200 . 23810 4473.15 22356 
. 26076 4108. 24342 4205 .23781 4478.15 22331 
26042 4113. .24312 4210 .23753 4483.15 . 22306 
. 26008 4118. 24283 4215 .23725 4488 .15 . 22281 
25974 4123. . 24253 4220 . 23697 4493 15 . 22256 
. 25940 4128. 24224 4225 . 23669 4498 .15 . 22231 
25907 4133. .24195 4230 . 23641 4503.15 . 22207 
25873 4138. .24165 4235 .23613 4508 .15 22182 
. 25840 4143. .24136 4240 . 23585 4513.15 .22157 
. 25806 4148. .24107 4245 . 23557 4518.15 22133 
.25773 4153. . 24078 4250 . 23529 4523 .15 .22108 
. 25740 4158. 24049 4255 23502 4528.15 . 22084 
.25707 4163. . 24020 4260 23474 4533.15 . 22060 
.25674 4168. .23991 4265 . 23447 4538.15 . 22035 
.25641 4173. 23963 4270 .23419 4543 .15 .22011 
. 25608 4178. . 23934 4275 . 23392 4548.15 . 21987 
.25975 4183. 23905 4280 23364 4553.15 . 21963 
. 25043 4188. 23877 4285 . 23337 4558.15 .21939 
.25510 4193. 23848 4290 .23310 4563.15 .21915 
.25478 4198. 23820 4295 23283 4568.15 .21891 
25445 4203. 238192 4300 23256 4573.15 .21867 
.25413 4208. .23763 4305 . 23229 4578.15 21843 
.25381 4213. .23735 4310 . 23202 4583.15 .21819 
25349 4218. .23707 4315 .23175 4588.15 | 21795 
.25316 4223. . 23679 4320 .23148 4593.15 .21772 
. 25284 4228. .23651 4325 .23121 4598 .15 .21748 
.25253 4233. 23623 4330 . 23095 4603.15 .21724 
.25221 4238. . 23595 4335 . 23068 4608.15 .21701 
.25189 4243. . 23567 4340 . 23041 4613.15 .21677 
.25157 4248 . . 23540 4345 . 23015 4618.15 .21654 
.25126 4253. .23512 4350 . 22989 4623.15 .21630 
25094 4258. 23484 4355 22962 4628.15 .21607 
. 25063 4263. 23457 4360 . 22936 4633.15 .21584 
.25031 4268. . 23429 4365 . 22910 4638.15 .21560 
. 25000 4273. . 23402 4370 22883 4643 .15 21537 
. 24969 4278 .23375 4375 22857 4648.15 .21514 
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RECIPROCALS OF NUMBERS (Continued) 

















1000/N N + 273.15| 1000/N + 273.15 1000/N N + 273.15] 1000/N + 273.15 
. 22831 4653. .21491 +4750 .21053 5023.15 . 19908 
. 22805 4658. .21468 4755 . 21030 5028.15 .19888 
22779 4663. .21445 4760 .21008 5033.15 .19868 
22753 4668. 21422 4765 . 20986 5038.15 . 19849 
22727 4673. . 21399 4770 . 20964 5043 .15 . 19829 
.22701 4678. .21376 4775 . 20942 5048.15 . 19809 
. 22676 4683. .21353 4780 . 20921 5053.15 . 19790 
. 22650 4688 . .21330 4785 . 20899 5058 .15 .19770 
. 22624 4693. .21308 4790 20877 5063.15 .19751 
. 22599 4698. .21285 4795 20855 5068.15 .19731 
22573 4703. . 21262 4800 20833 5073.15 .19712 
. 22548 4708. . 21240 4805 . 20812 5078.15 . 19692 
. 22523 4713. .21217 4810 . 20790 5083.15 . 19673 
. 22497 4718. .21195 4815 . 20768 5088.15 . 19654 
22472 4723. .21172 4820 . 20747 5093.15 . 19634 
. 22447 4728. .21150 4825 .20725 5098.15 .19615 
. 22422 4733. .21128 4830 . 20704 5103.15 . 19596 
. 22396 4738. .21105 4835 . 20683 5108.15 .19577 
22371 4743. . 21083 4840 . 20661 5113.15 . 19557 
. 22346 4748 . .21061 4845 . 20640 5118.15 . 19538 
. 22321 4753. .21039 4850 . 20619 5123.15 .19519 
. 22297 4758. .21017 4855 . 20597 5128.15 . 19500 
.22272 4763. .20995 4860 . 20576 5133.15 .19481 
. 22247 4768. . 20972 4865 . 20556 5138.15 . 19462 
22222 é . 20951 4870 20534 5143.15 .19443 
. 22198 j : . 20929 4875 . 20513 5148.15 .19424 
.22173 ‘ . 20907 4880 . 20492 5153.15 . 19406 
. 22148 : . 20885 4885 .20471 5158.15 .19387 
.22124 3 .20863 4890 . 20450 5163.15 . 19368 
. 22099 ; . 20841 4895 . 20429 5168.15 . 19349 
. 22075 : . 20820 4900 . 20408 5173.15 .19331 
.22051 : . 20798 4905 . 20387 5178.15 .19312 
. 22026 4813. . 20776 4910 . 20367 5183.15 . 19293 
. 22002 4818. .20755 4915 . 20346 5188.15 .19275 
.21978 4823. .20733 4920 . 20325 5193.15 .19256 
.21954 4828. .20712 4925 . 20305 5198.15 . 19238 
. 21930 4833. . 20690 4930 . 20284 5203.15 . 19219 
. 21906 4838 . . 20669 4935 . 20263 5208.15 .19201 
. 21882 4843 . . 20648 4940 . 20243 5213.15 . 19182 
.21858 4848 . . 20626 4945 . 20222 5218.15 .19164 
.21834 4853. .20605 4950 . 20202 5223.15 . 19146 
.21810 4858. 20584 4955 . 20182 5228.15 .19127 
.21786 4863. . 20563 4960 .20161 5233 .15 .19109 
.21763 4868 . . 20542 4965 .20141 5238.15 .19091 
.21739 4873. . 20521 4970 .20121 5243.15 .19073 
.21716 4878. . 20500 4975 .20101 5248.15 . 19054 
. 21692 4883. . 20479 4980 . 20080 5253.15 . 19036 
.21668 4888 . . 20458 4985 . 20060 5258.15 .19018 
.21645 4893 . . 20437 4990 . 20040 5263.15 . 19000 
. 21622 4898 . 1! . 20416 4995 . 20020 5268.15 . 18982 
.21598 4903 . 20895 5000 . 20000 5273.15 . 18964 
.21575 4908. . 20374 5005 .19980 5278.15 . 18946 
.21552 4913.1! 20854 5010 . 19960 5283 .15 . 18928 
.21529 4918.1: 20333 5015 .19940 5288.15 . 18910 
.21505 4923. . 20312 5020 . 19920 5293 .15 . 18892 
. 21482 4928. . 20292 5025 . 19900 5298.15 . 18875 
.21459 4933 | .20271 5030 .19881 5303.15 . 18857 
.21436 4938 1: . 20250 5035 .19861 5308.15 . 18839 
.21413 4943 .1i . 20230 5040 .19841 5313.15 .18821 
.21390 4948 . 1! 20210 5045 .19822 5318.15 .18804 
.21368 4953. .20189 5050 . 19802 5323.15 . 18786 
.21345 4958. .20169 5055 . 19782 5328.15 .18768 
.21322 4963 . 1 .20148 5060 .19763 5333.15 .18751 
.21299 4968. .20128 5065 .19743 5338.15 .18733 
.21277 4973.1 .20108 5070 .19724 5343.15 . 18716 
.21254 4978. .20088 5075 .19704 5348.15 . 18698 
.21231 4983. . 20068 5080 .19685 5353.15 . 18681 
. 21209 4988 . 1 20048 5085 . 19666 5358.15 . 18663 
.21186 4993. 20027 5090 . 19646 5363.15 . 18646 
. 21164 4998. 20007 5095 .19627 5368.15 . 18628 
.21142 5008. . 19987 5100 . 19608 5373.15 .18611 
.21119 5008. . 19967 5105 . 19589 5378.15 . 18594 
.21097 5013.1! . 19948 5110 . 19569 5383.15 . 18576 
.21075 5018. . 19928 5115 . 19550 5388 .15 . 18559 

















RECIPROCALS OF NUMBERS (Continued) 





N 1000/N N + 273.15] 1000/N + 273.15 1000/N N + 273.15| 1000/N +. 273.15 
+5120 .19531 5393.15 . 18542 .18215 5763 . .17352 
5125 - 19512 5398.15 . 18525 .18198 5768. 1 .17337 
5130 . 19498 5403.15 . 18508 . 18182 5773.1 . 17322 
5135 .19474 5408.15 . 18491 .18165 5778.1 .17307 
5140 .19455 5413.15 . 18474 . 18149 5783.1: .17292 
5145 . 19436 5418.15 .18456 . 18132 5788. 1: 17277 
5150 .19417 6423.15 . 18439 .18116 5793.1! . 17262 
5155 . 19399 5428.15 . 18422 . 18100 5798 . 1 .17247 
5160 . 19380 5433.15 . 18406 .18083 5803.1! 17232 
5165 .19361 5438.15 .18389 . 18067 5808 . 1! .17217 
5170 . 19342 5443.15 .18372 .18051 5813. .17202 
5175 . 19324 5448 .15 . 18355 .18034 5818.1! .17188 
5180 . 19305 5453.15 . 18338 . 18018 5823. .17173 
5185 . 19286 5458.15 . 18321 . 18002 5828. .17158 
5190 .19268 5463.15 .18304 . 17986 5833 . .17148 
5195 . 19249 5468.15 . 18288 .17969 5838. .17129 
5200 .19231 5473.15 . 18271 .17953 5843. .17114 
5205 . 19212 5478.15 . 18254 17937 5848 . . 17099 
5210 .19194 5483.15 .18238 mW EcPAL 5853. 1 .17085 
5215 .19175 5488.15 . 18221 . 17905 . 17070 
5220 .19157 5493 .15 . 18204 . 17889 .17056 
5225 .19139 5498 .15 .18188 17873 .17041 
5230 . 19120 5503.15 .18171 .17857 .17027 
5235 .19102 5508.15 .18155 .17841 .17012 
5240 . 19084 5513.15 .18138 .17825 . 16998 
0245 . 19066 5518.15 . 18122 .17809 .16983 
5250 .19048 5523.15 . 18106 .17794 . 16969 
5255 . 19029 5528.15 . 18089 ATS . 16954 
5260 .19011 5533.15 . 18073 . 17762 . 16940 
5265 . 18993 5538 .15 . 18057 .17746 . 16926 
5270 .18975 5543.15 . 18040 .17730 .16911 
5275 .18957 5548.15 . 18024 Sleepless . 16897 
5280 . 18939 5553.15 .18008 .17699 . 16883 
5285 .18921 5558.15 L992 . 17683 . 16869 
5290 . 18904 5563 .15 .17975 .17668 .16854 
5295 . 18886 5568 .15 shea} .17652 . 16840 
5300 . 18868 5573.15 .17943 .17637 . 16826 
5305 . 18850 5578.15 .17927 .17621 .16812 
5310 . 18832 5583.15 SAS . 17606 . 16798 
5315 .18815 5588 .15 .17895 . 17590 . 16784 
5320 . 18797 5993.15 .17879 .17575 .16770 
5325 .18779 5598 .15 .17863 .17559 . 16756 
5330 . 18762 5603.15 .17847 .17544 . 16742 
5335 . 18744 5608.15 17831 .17528 .16728 
5340 .18727 5613.15 .17815 .17513 .16714 
5345 . 18709 5618.15 BLL O9 . 17498 . 16700 
5350 . 18692 5623.15 17784 . 17483 . 16686 
5355 . 18674 5628.15 .17768 . 17467 . 16672 
5360 . 18657 5633.15 17752 . 17452 . 16658 
5365 . 18639 5638.15 .17736 .17437 .16644 
5370 . 18622 5643.15 17721 .17422 . 16630 
5375 . 18605 5648.15 .17705 . 17406 . 16616 
5380 . 18587 5653.15 . 17689 pool .16603 
5385 .18570 5658 .15 .17674 .17376 . 16589 
5390 - 18553 5663.15 . 17658 .17361 .16575 
5395 . 18536 5668 .15 . 17642 .17346 . 16561 
5400 . 18519 5673.15 .17627 .17331 . 16548 
5405 .18501 5678.15 .17611 .17316 . 16534 
5410 . 18484 5683.15 .17596 .17301 . 16520 
5415 . 18467 5688.15 .17580 .17286 . 16507 
5420 . 18450 5693 .15 .17565 Pye . 16493 
5425 . 18433 5698.15 .17550 . 17256 .16479 
5430 . 18416 5703.15 .17534 .17241 . 16466 
5435 .18399 5708.15 .17519 17227 . 16452 
5440 . 18382 5713.15 .17503 17212 . 16439 
5445 . 18365 5718.15 .17488 Alyy .16425 
5450 .18349 5723.15 .17473 .17182 . 16412 
5455 . 18332 5728.15 .17458 .17167 . 16398 
5460 .18315 5733.15 .17442 .17153 . 16385 
5465 .18298 5738.15 .17427 .17138 .16372 
5470 . 18282 5743.15 . 17412 .17123 . 16358 
5475 . 18265 5748 .15 .17397 .17109 .16345 
5480 . 18248 5753.15 . 17382 .17094 .16331 
5485 . 18232 5758 .15 .17367 .17079 .16318 
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RECIPROCALS OF NUMBERS (Continued) 


N 1000/N N + 273.15| 1000/N + 273.15 


17065 6133. 16305 +6230 16051 6503.15 15377 
17050 6138. 16292 6235 16038 6508.15 15365 
17036 6143. 16278 6240 16026 6513.15 15354 
17021 6148. 16265 6245 16013 6518.15 15342 
17007 6153. 16252 6250 16000 6523.15 - 15330 
16992 6158. 1: 16239 6255 15987 6528.15 15318 
16978 6163. 16225 6260 15974 6533.15 .15307 
16964 6168. 16212 6265 15962 6538.15 .15295 
16949 6173. 16199 6270 15949 6543.15 15283 
16935 6178. 1: 16186 6275 15936 6548.15 15271 
16920 6183.1! 16173 6280 15924 6553.15 .15260 
16906 6188. 16160 6285 15911 6558.15 15248 
16892 6193. 16147 6290 15898 6563.15 15237 
16878 6198.1! 16134 6295 15886 6568.15 15225 
16863 6203.1: 16121 6300 15873 6573.15 .15213 
16849 6208. 16108 6305 15860 6578.15 15202 
16835 6213. 16095 6310 15848 6583.15 .15190 
16821 6218.1: 16082 6315 15835 6588.15 .15179 
16807 6223. 16069 6320 15823 6593.15 15167 
16793 6228. 16056 6325 15810 6598.15 .15156 
16779 6233. 16043 6330 15798 6603.15 .15144 
16764 6238. 16030 6335 .15785 6608 .15 .15133 
16750 6243. 16018 6340 15773 6613.15 .15121 
16736 6248. 16005 6345 15760 6618.15 .15110 
16722 6253. 15992 6350 15748 6623.15 . 15099 
16708 6258. 15979 6355 15736 6628.15 . 15087 
16694 6263. 15966 6360 15723 6633.15 .15076 
16681 6268. 15954 6365 Heal 6638.15 .15064 
16667 15941 6370 15699 6643.15 15053 
16653 AL 15928 6375 15686 6648.15 .15042 
16639 ; 15916 6380 15674 6653.15 .15030 
16625 : 15903 6385 15662 6658.15 15019 
16611 15890 6390 15649 6663.15 .15008 
16598 15878 6395 15637 6668.15 .14997 
16584 15865 6400 15625 6673.15 14985 
16570 15853 6405 15613 6678.15 14974 
16556 15840 6410 15601 6683.15 14963 
16543 15827 6415 15588 6688.15 14952 
16529 15815 6420 15576 6693.15 14941 
16515 15802 6425 15564 6698.15 14929 
16502 15790 6430 15552 | 6703.15 14918 
16488 ‘ 15777 6435 15540 6708.15 14907 
16474 15765 6440 15528 6713.15 14896 
16461 a 15753 6445 15516 6718.15 14885 
16447 wil) 15740 6450 15504 =| =6723.15 14874 
16434 sal 15728 6455 15492 6728.15 14863 
16420 363. 15715 6460 15480 6733.15 14852 
16407 368.1 15703 6465 15468 6738.15 14841 
16393 15691 6470 15456 6743.15 14830 
16380 ld 15679 6475 15444 6748 .15 14819 
16367 15666 6480 15432 6753.15 14808 
16353 15654 6485 15420 6758.15 14797 
16340 15642 6490 15408 6763.15 14786 
16327 a 15630 6495 15396 6768.15 14775 
16313 vale .15617 6500 15385 6773.15 14764 
16300 156 6505 15373 6778.15 14753 
16287 ats 1559: 6510 15361 6783.15 14742 
16273 wil 6515 15349 6788.15 14732 
16260 me 1556! 6520 15337 6793.15 14721 
16247 wit 155! 6525 15326 6798.15 14710 
16234 AL 15: 6530 15314 6803.15 14699 
16221 il 15533 6535 15302 6808.15 14688 
16207 155! 6540 15291 6813.15 14677 
16194 1 15! 6545 15279 6818.15 14667 
16181 mle 15496 6550 15267 6823.15 14656 
.16168 AL Te 6555 15256 6828.15 14645 
16155 eal 1547: 6560 15244 6833.15 14635 
16142 8.1) alt 6565 15232 6838.15 14624 
16129 ; AL 6570 15221 6843.15 14613 
16116 : 154: 6575 15209 6848.15 14602 
16103 LE 1542! 6580 15198 6853.15 14592 
16090 Al ; : 6585 15186 6858.15 14581 
.16077 il 6590 15175 6863.15 14571 
16064 ; 15s 6595 15163 6868.15 14560 


1000/N |N + 273.15| 1000/N + 273.15 
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RECIPROCALS OF NUMBERS (Continued) 


1000/N N + 273.15] 1000/N + 273.15 1000/N N + 273.15 | 1000/N + 273.15 








.15152 6873.15 14549 . 14695 7078. . 14128 
.15140 6878.15 . 14539 . 14684 7083 . . 14118 
. 15129 6883.15 .14528 14674 7088. 1 . 14108 
.15117 6888 .15 .14518 . 14663 7093 . 14098 
. 15106 6893.15 . 14507 . 14652 7098. . 14088 
. 15094 6898.15 . 14497 58: 14641 7103. . 14078 
. 15083 6903.15 . 14486 14631 7108.1! . 14068 
15072 6908 .15 . 14476 . 14620 TEU eady . 14058 
. 15060 6913.15 . 14465 . 14609 (lies . 14049 
. 15049 6918. 14455 ‘ . 14599 7123. . 14039 
. 15038 6923. . 14444 b .14588 7128. . 14029 
. 15026 6928 .1é 14434 . 14577 7133. . 14019 
.15015 6933. . 14423 . 14567 7138.1: . 14009 
. 15004 6938. . 14413 . 14556 7143. . 138999 
. 14993 6943 . . 14403 ‘ .14545 7148.1! .13990 
.14981 6948. . 14392 .14535 7153. .13980 
. 14970 6953. . 14382 14524 7158.1 . 13970 
. 14959 6958. . 143872 . 14514 7163. . 13960 
. 14948 6963. . 14361 . 14503 7168. .13951 
. 14937 6968. .14351 14493 7173. .13941 
. 14925 6973.15 . 14341 . 14482 7178. .15931 
. 14914 6978. . 14330 . 14472 7183. . 13921 
.14903 6983 . 14320 . 14461 7188. . 138912 
. 14892 6988. .14310 .14451 7193. . 13902 
.14881 6993. . 14300 . 14440 7198). . 13892 
. 14870 6998. .14289 . 14430 7203. 13883 
.14859 7003 . .14279 . 14420 7208. . 138873 
.14848 7008 . . 14269 . 14409 7213. . 13864 
. 14837 7013. .14259 . 14399 7218. .13854 
. 14826 7018. . 14249 .14388 7223. . 13844 
.14815 7023. .14239 . 14378 7228. . 13835 
.14804 7028 . . 14228 . 14368 7233. .13825 
. 14793 7033. .14218 . 14358 7238. .13816 
. 14782 7038 . . 14208 . 14347 7248 . . 13806 
14771 7043 . .14198 14337 7248 . .13797 
. 14760 7048 . .14188 . 14327 7253. .13787 
.14749 7053. .14178 .14316 7258. .13778 
. 14738 7058. . 14168 . 14306 7263. . 13768 
. 14728 7063. .14158 . 14296 7268. . 13759 
14717 7068. .14148 . 14286 ‘ . 13749 
. 14706 7073. .14138 























F-261 


DIMENSIONLESS GROUPS 
John P. Catchpole and George Fulford 


Reprinted from Industrial & Engineering Chemistry, Vol. 58, No. 3, pp. 47 to 60. Copyright 1966 by the American Chemical Society and reprinted 


by permission of the copyright owners and the authors. 


Dimensionless groups are frequently generated in the analysis of a he = convective heat transfer coefficient, M/T 08 
complex engineering problem. The more common groups thus generated H = energy change per unit mass (= g X head), L?/6? 
are easily recognized, while the less common ones are not. Unless the less Ht = fluid head, L 
common existing groups are recognized, an already named group could He = field strength, Q/L#@ 
unknowingly be renamed. Table A provides a tool that may be used to Ho = homochronicity number 
avoid this occurrence, by listing the groups by the variables of which I(M) = group F8 
they consist. These variables—i.e., length, density, diffusivity, vis- J = heat liberated per unit volume per unit time, W@/L63 
cosity, etc.—are further subdivided into their exponents to which they NE ae = groups J2, J3 
are raised in the groups in question. Thus, Reynolds number is listed a = average free path/average velocity, #, or group L6 
under the exponent +1 for the variables, length, fluid velocity, and k = thermal conductivity, ML/T63 
density, and the exponent —1 for viscosity. ke = mass transfer coefficient, L/9 

To illustrate the use of the tables in the analysis of a problem, the iss = groups K2, K10, N5 
group (kE/noT?) might be generated in the solution of a complex heat Ki = group A4 
transfer problem. From Table A the groups containing the constituent Kx = group E4 
variables are checked and the groups are listed: Kr = group C2 

Kp = group P13 
Thermal conductivity (k+1) Fll, L7, R1 Ka = group H5 
Modulus of elasticity (Et) Cl, E13, R1 Kr = group Ell 
Stefan-Boltzmann coefficient (n™) Rl, T6 Ko = group Al 
Surface tension (a7) B9, C3, E8, L6, Rl, W1 IG = group E4 
Temperature (T-3) Rl, T6 Kr = group El2 

Kx = group E13 
It is immediately apparent that the only group common to all the cate- Ks = group Rl 
gories listed is the Radiation number, Rl, which is equivalent to the Ko = group Cl 
previously unidentified group. Koo = group C2 

The symbol assigned to a dimensionless group is usually the first two L = characteristic dimension (except as noted), L 
letters of its names. Several groups, however, have nonstandard symbols, Lin = distance from midpoint to surface, L 
particularly in the groups which are named after persons. These symbols Mr = group T3 
are listed in the nomenclature. M = group M10 

Mu = group H2 
NOMENCLATURE x = concentration, wt./wt. (-) : 
n* = specific mass content, mass/mass (~) 
a = annulus or clearance width, L em = moisture content, wt./wt. bone dry gas (~) 
A = area, L? N = rate of rotation, 1/6, and groups M3, N4 
A* = cooling area/unit volume, 1/L NB, = groups B7, B8& 
b = bearing breadth, L Ne = group C5 
B = groups B6, Bll Nev = group C10 
c = specific heat, L2/@27 Np = groups D7, D14 
CA = concentration, M/L3 Ne = group El 
ch = specific vapor capacity (mass/unit mass/unit pressure Nr = group F4 
change), L62/ M Nu = groups Hl, H9 
Cd Nx = group Kl 
ay = prone Nxna = Knudsen number for diffusion (see Addendum) 
cr = group R9 Mi = group N2 
CH = group H4 Np = group P7 
Cm = mass capacity, L3/M Nrs = group R7 
ee. } = specific heats at constant pressure and volume, L2/@2T Na = EXOEe = 
cv Ns2 = group 89 
Cq = heat capacity, L2/027 Ny = group N9 
CQ = group F9 PE = pressure, W/L@2 
cs = group S11 Ha = plasticity number (see Addendum) 
Cc = group C10, dimensional concentration, M/L3 pb = bearing pressure, M/L@2 
Ca = groups Cll, C4 Ds = static pressure, W/L6@2 
d = diameter, L Pv = vapor pressure, W/L@ 
de = equivalent diameter (of particles, etc.), L Po = capillary pressure, 17/L62 
dh = hydraulic diameter, L App = frictional pressure drop, M/Lé@2 
D = diffusivity (molecular, unless noted otherwise), L2/0 q = heat flux (heat fow/unit time), ML2/63 
Daz = binary bulk diffusion coefficient, L2/6 q* = heat flux density (heat flux/unit area), 7/63 
Dra = Knudsen diffusion coefficient, L2/0 Q = heat liberated/unit mass, L2/ 62 
e = voidage; porosity (~) r = latent heat of phase change, L2/62 
e* = surface emissivity (~) Ty = heat of vaporization, L2/62 
E = modulus of elasticity, M/L62 R = radius, L 
Ea = activation energy, L2/6?2 Ry = hydraulic radius, L 
E» = bulk modulus, M/L6e2 Ry! = group R5 
vm = frequency, 1/6, or Group Fl Ra = group M7 
f(M) = group FIl Ry = group V3 
Ly = force, ML/62 R = gas constant, L2/@27 
Fo = force per unit length of bearing, M/62 s = humid heat, L2/@27 
F(M) = group F6 S = particle area/particle volume, L2/L3, and group M6 
R = resistance force in flow, ML/02 Si = group S14 
g = acceleration due to gravity, L./62 t = temperature, 7 
G = mass velocity (mass flux density; mass transfer coefli- ra = absolute temperature, 7 
cient), M/6L2 Ot AY: = temperature difference, T 
h = heat transfer coefficient, M/T'08 Ut+ = group P10 
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U = reaction rate, M/L30 0 = time, 0 
vy = velocity of surface (solid), L/é Oy = relaxation time, 0 
V = fluid velocity, L/6, and group V1 r = mean free path, L 
Va = velocity of Alfven magnetic waves, L/6 m = dynamic viscosity, M/L6 
Vs = volumetric flow rate, L3/6 be = magnetic permeability, ML/Q? 
Af = ae of Par Hp = rigidity coefficient, M/L@ 
m = mass flow rate, M/0 E = permeability, L? 
Va = velocity of sound, L/@ T mm S$. 1416) . 4) 
a = (Loa arian velocity, L/é II = power to agitator or impeller, ML2/63 
= volume of system, L$ p = density, M/L3 
w* = gross volume, L$ pn = group P3 
= = entry Say distance from entrance, L o = surface tension, //62 and group S12 
y = group Pll oo = group C6 
Z = group O2 Oe = electrical conductivity, Q26/L3M 
a = thermal diffusivity (temperature conductivity), L2/6 o = group T4 
B = coefficient of bulk expansion, 1/7’, and group D12 T = group T8 
B* = Dufour coefficient, 7 Tw = wall shear stress, M/L6?2 
7 = ee eles © and group R3 Ty = yield stress, M/L6? 
Y = rate of shear, 1/0 7) = group D9 
r = rate of change of temperature of medium, 7/6 vy = groups N8, P14, R10 
5 = oi or thermogradient coefficient, 1/7, and group D111 w = angular velocity (of fluid, unless noted otherwise), 1/6 
A = difference in quantity Q = mass transfer potential (concn.), M/L3 
€ = height of roughness, L and group A3 — (bar over) = mean value 
€p = eddy mass diffusivity, L2/6 ML ML2 
. = diffusion tortuosity (~) N.B.: (F) = 62 i (A) = 2 
n = radiation coefficient (Stefan-Boltzmann coefficient), 
M/T 463 
TABLES FOR IDENTIFYING DIMENSIONLESS GROUPS 
TABLE A 
PHYSICAL PROPERTIES PHYSICAL PROPERTIES 
General Physical Properties General Physical Properties 
Parameter Symbol ae Peer Group Parameter Symbol eee seek Group 
Coefficient of bulk B 1/T —1 | E4, 12, G2 Specific weight ayo) oc Lee ante. +4 | F2 
expansion +1 | G5, R5, K9, 6 Surface tension o M/6? —3 | c2 
Density D M/L3 —2 |MI1 =p) | coil 
—1 | Al, B1, 10, Cl, 2, —1 | BY, C3, 13, E8, L6, 
6, D3, 13, E3, 9, Rl, W1, 3 
16513, Fl, 11, —i | D10, G3, O2, P13, 
H5, Jl, K4, K10, R4, W2 
L7, M3, 6, N2, 3, +1 | M9, S17, 18 
4, P 
r-Ri> 9» R10, 13, © Coefficient of potential diffusion in mass transfer. 
$4, 13, 15 
_2 |c9, 33 ®) Knudsen diffusion coefficient. 
a E2. L1l, 02. P13 (3) Binary bulk diffusion coefficient. 
ah 33, Ks 53 : ‘) ffective diffusivity (D + ep) (molecular + eddy transfer). 
3 5) . “ 
3 Fee oe P10, 11, Electrical and Magnetic Properties 
, : Current density I Q/L2e | +1 | K10 
2 | F2, NB, $2 
+1 | A5, Bl, B6, 9, C5, Electrical conduc- Ge Q20/L3M —1 | E6 
7, D5, 7, 13, E4, 6, tivity Bae (lh 
7, 8, H6, 11, J1, 3, +1 | Lil, M3, 7 
4, Kt L9, Pl, R5, Field strength He Q/Lé@ —2 J4 
13, Sl iaels +1 | H2, Lil 
T6, V1, W1, W3 +2 | K9, M3, 6, S6 
Magnetic perme- Me ML/Q? —1 | E5, J4 
+2 | C10, G1,5,K9, R5, 
6, T2 ability +1 H2, M6, 7 
Density gradient dp/aL m/Ls | +1 | R13 3 | Lil 
Diffusivity (molecu- | D, am, €p L2/6 —1 | BS, B7™, D2, Ta MAS 
lar unless noted K4(), K7@), L2, 7, Voltage E ML/Q6 +1 | K10 
otherwise) 10, N7, P2, P9, A 
S4, 13 Thermal Properties 
—2 | J3 Humid heat 8 L?/@2T —1 | P15 
—i |T3 Latent heats of rT L2/62 —1 | A3, Ell, 12,13, Jl, 
+1 | D112, F122, K7®, phase change K10, M1 
L2), Lo) +1 | B13, C9, K8, 11, 
Diffusivity (surface) D. ML/ 6? +1 | S18 N5 
Diffusion tortuosity (ge) Wl Niomoeecets —1 | K7 Ratio of specific ob Beal ator b.tie +} | LS 
Molecular weight MP ie terre —1 | D14, K9, S6 heats 
+1 D14 Specific heat Cie L?2/02T —1 | B2, 13, D3, 15, El, 
Permeability k L2 +2 |L4 Bll, J2; K8s 10, 
(packed bed) L7, M10, N5, R3, 
Porosity (voidage) Cy OU Bienen tet —1 | B4 S13 
—} |L4 —} | J2 
+1 | K7 +2 | F6, 7,8 
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Thermal Properties 


TABLE A (Continued) 





Parameter Symbol ae Eas Group 
sions nent 
Specific heat (con’t) +3 | j2 
+1 A3, E4, 12, G4, Jl, 
4, L9, Pl, 8, R3, 
MS 
Surface emissivity RN en tena —1 | T6 
Temperature con- a L?/6 —1 | L9, Pl, 12, R5 
ductivity (ther- +1 | C13, L7, 10 
mal diffusivity) 
Thermal conduc- k or > ML/T 63 —3 | MI 
tivity —2 | R6 
-l B4, 12, C7, 9, 10, 
D4, G4, K3, L9, 
ING, 25) os AKO 
$14 
Rheological and Elastic Behavior 
Modulus of elas- E M/Le2 —1 | C5, E4, H11 
ticity +1 | Cl, E13, Rl 
+3 | Al 
Rate of shear ¥ 1/0 +1 |T8 
Rigidity coefficient Lp M/L6 —2 | H6 
—] | B3 
—1 E5 
Shear stress T M/L62 —i | P10 
Seat 2! BL 
Viscosity (in all m M/L@ —2 | Al, 5, Gl, 5, K1, 9, 
cases kinematic Slit, 
viscosity has been —1 | B6, C10, D5, 7, E6, 
written as u/p) i el Pa aR 
Ol, P4, 11, R5, 6, 
10 eS ee es 
—% | F2, K5, N8& 
—} H2 
—7 | 82,3 
+2 | E2 
ar | COU) Pa.) 
+1 B12, C3, 13, E3, 5, 
M1, O2, P8,9, S4, 
$715, 0S 
+2 /Cl 
+4 | C2 
Viscosity (surface) K, M/6 +1 |S19 
Yield stress Ty M/L62 +1 | B3, H6 














LENGTHS, AREAS AND VOLUMES 
Characteristic Linear Dimensions 
(In all cases kinematic viscosity has been written as u/p) 


General charac- 
teristic linear 
dimension 





Various 


L 





=. 
—3 


—2 


+3 


+3 








P7 

F9, LI 

D9, 12, E3, F11, 12, 
H45 aN 2ss 35 ds 
O1, R9, S8, 9, 15 
Bl, 10, E2, 5, 10, 
Bie a G4 
K6, Li1, R6, 10, 
15, 16, S6, 19, T5, 
W4 

Bll, D7, Fl4, O2 
R4, T1, W2 

B35 4505504 Ow Gre 
D153 Sy dy 85 
EVoutOne here. ae 
G3, H2, K3, 4, 6, 
10,708. 4a oe ie 
M1, 3, 7, N6, 7, 8, 
Ol, Pl, 2, 11, R8, 
LOS Ute LOwoes 7h 
14, 16; 17,185 03. 
Wi 

D7, Hz, Tl 

B9, D2, 4, E8, H6, 
K9, O1, P4, 5, 12, 
$8, 9, V1 

A5, C10, G1, 5, Kl, 
R5 





Characteristic Linear Dimensions 









































Parameter Symbol megs Lee Group 
d sions nent ; 
+4 | T2 
+5 | R6 
Dimension of agi- Various L —5 |P7 
tator, impeller, —3 | F9 
etc. —2 | D7, H4 
+1 D1i, F15 
+3 | W3 
Film thickness Ly L +1 |N8 
Furnace half-width L L Pe ae vg 
Larmor radius Lr L +1 | L4 
Mean free path nN L +1 | K6 
Particle dimension de L —2 | S15 
1 | F2 
+3 | A5, G1 
Pore or nozzle radius R L +1 | M12, T7 
Reactor length L ig +1 | BT 
—1 | C3, L9 
Thickness of liquid L L +1 | H2, Lil 
layer 2 |L9 
+3 | R5 
+4 | T? 
Areas 
Area A L2 —1 | D9, F6,7,8 
4-2 B2 
Area/unit volume S, A* 1/L —1 | B6 
se M11, 12 
Volumes 
Volume | L3 } + A5, H9, M11 
TIMES AND FREQUENCIES 
| —1 |bD8 
Time f) | 8 +1 | D8, 12, E3, F11, 12, 
H1, 10, S15, T5 
Frequency fr i/o | +1 | Hi. 10, $16, V1 





TEMPERATURES AND CONCENTRATIONS 
(DRIVING FORCES) 


Concentrations and Related Quantities 


Dimensional con- 
centration 


Dimensionless con- 
centration—e.g., 
wt./ wt. inert 
material, ete. 

Mass capacity 

Mole fraction 

Specific mass con- 
tent, mass/unit 
mass 

Surface concentra- 
tion 

Vapor capacity 
(porous body) 


Temp 


C, ca 


n 





M/L3 


M/L? 


Le?/M 





Temperature, 
temperature 
difference 


Rate of tempera- 
ture change 


Pont 








if 


T/0 





=1 
—4 


air 





—3 
= 





D1, 2, R2 
T3 


S18 


| B13, R2 


eratures, Temperature Differences 


R1*, T6* 

A4, 6*, B12, 13, 
C4*, 7, 10, D3*, 
4*, 15, El, G2, 6*, 
K3, 8, 9, 11, L9, 
NS, P5*, 12*, 
R1it4*, 56 

L5 

F6*, 7*,'8* 

C4, G5, 6, Jl, 4, 
L9, Ml, P6, R5, 
7, 14* 

S14* 

P12 





* Absolute temperature; others—temperature differences. 
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TABLE A (Continued) 
VELOCITIES, RATES, FLUXES, TRANSFER 


























COEFFICIENTS 
Velocities 
Parameter Symbol os seat ee Group 
sions nent 
Angular velocity N 1/6 —3 | P7 
(rate of rotation) —2 | H4, Ll 
—] F9, R15 
—4 | E2 
+1 $8, 11, 12, Tl 
+2 | F15, T2, W3 
Fluid velocity V L/@ —3 | H5 
—=2' |C6, IE, Drs, DB, 
10, Fl, M6, N2, 3, 
4, R7, 8,9, 10 
=] AS, Boe Clon bas 
D1, 3, F10, HI7, 8, 
K10, L3, M3, P4, 
513, 16 
+1 A2, B6, 7, 11, C3, 
h2, 14, DS, 7, ES. 
7, F10, 14, H10, 
K2, L5, 8, M2, 4, 
7, Pl, 2, 3, 10 R+, 
TA GFE, Pag G3 
15. 6, V2, W2, 4 
“2° | Slaelo, Go. 10s 
DIS. bie wiles. 
Hill, W1 
+3 | C7 
Impeller or agitator U; L/6 —2 | Pl4 
circumference —1 | D9 
Light iN L/6é —1 |L8 
Sound Vs. L/6 al M2, N1, $1 
Waves Ve L/6 —1 |Vl 
——ail P3 
Velocity gradient dV/dL 1/6 —2 | R12 
Velocity of Alfven Pd L/6 —1 | A2, K2, Mt 
waves +1 | A2, NI 
+2 | Cll 
Velocity of bearing te L/6 +1 | H8, 01,89 
surface 
Flow Rates (Mass Fluxes) 
Mass flow rate 1 ae M/@ —1 | B2, M11, T7 
(mass flux) +1 F6, 7, 8, G4, T7 
Mass flux density G M /L20 =) J2, 3, PLS,(S13 
(mass flux, unit +1 | K4, M11 
area) 
Mass flux/unit C M/L30 +3 | 7T3 
volume (reac- +1 | D1, 2,3,4 
tion rate) 
Reaction rate con- K L/6 —1 | $5 
stant 
Volumetric flow rate Wer L3'6 —1 |H9 
—}+ |Dill 
+3 | SLL, 12 
+1 | D9, F9 
Heat Fluxes 
Heat flux (heat q ML2, 63 +1 | H5 
flow/unit time) 
Heat flux/unit area q* M/68 +1 | K3, R6 
Heat liberated/ Q L2/ 692 +1 | D3,4 
unit mass (I1/M) 
Rate of heat libera- J M/L68 +1 | P5 


tion/unit volume 
(heat source 
power) 














Transfer Coefficients 


Group 





B2, +, C9, J2, N6, 


Parameter Symbol Pea ey 
sions nent 
Heat transfer co- h M/T03 +1 
efficient Pio ls 
(11/L2T0)| +4 | MI 
Mass transfer co- ke L/6 +1 


efficient 

















B5, J3, L9, N7, 55, 
7 


FORCE, HEAD, POWER, PRESSURE 
























































Torces 
lorce (resistance) F,FR ML/6? —} |s2 
Wass 
+1 |N2, 3,4, R9 
TForce/unit length Fy M/ 62 +1 118, O1, 59 
Heads, Power 
Vluid head II’ L —3 | S11 
+1 | H4 
Head (energy per HW L?/@2 —1 | P3, T4 
unit mass of —} | S12 
fluid = g/I’) 1 |Di11 
seit A6, P14, T4 
Power w ML2/68 +l | LPs 
(LF/6) 
Pressures 
Pressure FP M/Le?2 —1 | F6,7, 8, H9, S8, T8 
+1 | B13, C6, L6, P13, 
R2 
Pressure drop AP; dP M/L@ +1 | E9. 10, Fl, H9, L3, 
R10 
Pressure gradient NEY es M/L262 +1 E10, Fl, Kl, P4, 
R10 
CONSTANTS AND MISCELLANEOUS QUANTITIES 
Gravity Acceleration 
Gravity acceleration | ....... L/@?2 —2 | Al 
=i! Bis Bis elo vil. 
S6 
—} |Sll 
—} | Bll, Fl4, P13 
—* C9, S3 
+43 F2, N8 
+1 | A5, B9, C2, 10, 
D13, E8, Gl, 5, 
H4, R5, 6, 8, 13 
Other Quantities 
Avogadro's number N 1/M +1 | K9, S6 
Boltzmann's con- Be) oe erent Banas —1 | K9, S6 
stant 
Dufour coefficient B Tf +1 | A3, 4, F3 
Energy of activation Ea L2/62 +1 | A6 
Gas constant R L2/eT —1 | A6 
=} | L5 
Shape factor faite Melee, eee +1 | v2 
Soret coefficient 6 VAP +1 | F3, P6 
Stefan constant n M /T 408 —1 | R1, T6 
+1 | S14 














a Fe a ee a ee ee ee ee eee ee 
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TABLE B 


ALPHABETICAL LIST OF NAMED GROUPS 


























se Name Symbol Definition Significance Field of Use Reference 
Al Acceleration number Ko E3/pg2p? = (NReNFy1)*/( Ho) Group dependent only | Accelerated flow (25) 
on physical properties 
A2 Alfven number NA Va/V (or V/V4) [cf. Cowling No.| Ratio of Alfven wave | Magneto-fluid dynamics | (4, 6) 
Kaérma4n No. (2), magnetic mach | velocity/fluid velocity 
number] 
A3 Anonymous group (1) € B*c/r [see also Fedorov No. (2)] Transfer processes (39) 
A4 Anonymous group (2) Ki B*¥An/At; At = temp. diff. [T]; Transfer processes (67) 
An = cone. diff. [7] 
: gL3p : ‘ Nee, gravitational force/ | Fluidization, motion of | (6, 13) 
A5 Archimedes number Nar A (p — po); po = fluid density; er oaciotee liquids due to density 
p = particle density (cf. N@a1) differences 
A6 ATTRENIUsHerOUD) | ae tds cea Ea/QT Activation energy/ Reaction rates (5) 
potential energy of 
fluid 
Bl Bagnold number B B8capgV2/4dppg; pag = gas density; | Drag force/gravita- Saltation studies (12) 
pp = particle density tional force 
B2 Bansen number NBa hrAw/Vme; hr = radiant heat Heat transferred by Radiation (1) 
transfer coefficient; Aw = wall| radiation/thermal 
area of channel; (cf. Nz) capacity of fluid 
B3 Bingham number NBm tyL/upV (L = channel width) Ratio of yield stress/ | Flow of Bingham (5) 
viscous stress plastics 
B4 Biot number (heat NB, hLm/k (in French literature, ‘“Biot | Midplane thermal in-| Unsteady state heat | (4, 6, 13) 
transfer No.’’ = Nwu) »* ternal resistance/sur-| transfer 
face film resistance 
B5 Biot number (mass NBim keL/Din; L = thickness of layer, | Mass transfer rate at | Mass transfer between | (13) 
transfer) Din. = diffusivity at interface interface/mass trans-| fluid and solid 
fer rate in interior of 
solid wall thickness L 
Bo Blake number B Vp/(w — e)S] Inertial force/viscous Beds of particles (6) 
force 
B7 _Bodenstein number NBo VL/Da = Nre,,; L = reactor Diffusion in reactors (6) 
length, Da = axial diffusivity 
(effective) (L2/@) 
B8 Boltzmann number NBo = Thring radiation group (1) 
B9 Bond number NBo (p — p’)L*g/0 = Nw,,/Nr,, if p — | Gravitational force/ | Atomization, motion of | (4) 
p’ = p (gas in liq.); » = drop or | surface tension force bubbles and drops 
bubble density; p’ = medium 
density 
B10 | Bouguer number NBu, B 3CD\r/4pDR; Co = wt. dust/unit Radiant heat transfer | (66) 
bed volume (M/L*), \, = mean to dust—gas streams 
path for radiation (L), pp = dust 
density, R = mean particle ra- 
dius. Also Neu = kL; L = charac- 
teristic dimension, k = absorp- 
tion coefficient of medium 
B11 | Boussinesq number B V/(2gRu)*!2 (cf. Nrr2) (Inertia force/gravi- Wave behavior in open | (6) 
tational force) !/2 channels 
B12 | Brinkman number NB; uV2/kAt; At = temp. diff. Heat generation/heat Viscous flow (6) 
transferred 
: Cy PF Heat for vaporization/ | Heat transfer during | (6, 13, 14) 
B13 | Bulygin number N bu r’ C : 1a rg tm = temp. of heat to bring liquid to | evaporation. 
medium, to = init. temp. of body | boiling point 
cl Capillary number Ko uw? / po? = (Nwe,)?/Ho.(NRe)?2 Depends only on physi- | Action of surface ten- | (25) 
cal properties sion in flowing media 
C2 Capillarity-buoyancy Koy, Kr | gp'/po3. = / Ro/Ko = (NwWe,)’/ | Depends only on physi | Effects of surface ten- | (21, 25) 
number (physical prop- (Nery) (NRe)4 cal properties and g sion and acceleration 
erties group) (film No.)4 in flowing media (two- 
phase flow) 
C3 Capillary number Ca uV/o = Nwe /NRe Viscous foree/surface- Atomization, two-phase | (6) 
tension force flow 
C4 Carnot number Ca, Nea | (T2 — T1)/(T2); T1, T2 = abs. Theoretical efficiency of (21) 
temp. of two heat sources or sinks | Carnot cycle operating 
: between 7) and 7's 
C5 Cauchy number Ne pV2/Ey = (NMa)? = Hooke No. Inertia force/compressi- | Compressible flow (6, 25) 
bility foree 
C6 Cavitation number Oc [(p — Pv)/6)/(V2/2)p = local Excess of local static | Cavitation (5) 
static pressure (abs.);P) = vapor} head over vapor pres- 











pressure 





sure head/ velocity head 





—_—_—_— wr nn 


* Very similar to Hu and Kintner’s pH factor for drops and bubbles [4./.Ch.E. J. 1, 42 (1955)]. 
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TABLE B (Continued) 


a 























Serial Se, : 
Ne Name Symbol Definition Significance Field of Use Reference 
CT Clausius number Cl, Nea V3Lp/kAT; AT = temp. diff. Heat conduction in (25) 
forced flows 
c8 Colburn*number © © |'..2... Same as Schmidt number (5) 
c9 Condensation number (1) | Neo (h/k) (w2/ p2g) 1/8 NiGo = Condensation (5) 
| (viscous force) 
SN a eee 
(gravity force) 
1 Jus 
=| 
C10 | Condensation number (2) | Ney Lip2gr/kuAt; r = latent heat of Condensation on ver- | (4) 
condensation tical walls 
Cll | Cowling number Gc (Va/\V)? = (Alfven number)? Magneto-fluid dynamics | (6) 
C12 | Craya-Curtet number Cc Ve/(Va? — Ve2/2)2: Ve = kine- Radiant heat transfer (8, 27) 
matic mean velocity, Va = dy- 
namic mean velocity 
C13 | Crispation group Ner pa/o*L; o* = undisturbed surface Convection currents (55) 
tension; L = layer thickness 
ra Ube GAS cher Ne town = E 4: oeesierp ania ath Compressible flow (5) 
2 -1/2 
(y a 2 | Vmax = 
maximum velocity of gas expand- 
ing adiabatically 
D1 Damkohler group I Dal UL/Vea Chemical reaction rate/ | Chemical reaction, mo- | (5) 
bulk mass flow rate mentum, and heat 
transfer 
D2 Damkohler group II Dall UL2/Dea Chemical reaction rate/ | Chemical reaction, mo- | (5) 
molecular diffusion mentum, and heat 
rate transfer 
D3 Damkohler group III Dalll QUL/CppVt Heat liberated/bulk Chemical reaction, mo- | (5) 
transport of heat mentum, and heat 
transfer 
D4 Damkohler group IV DalV QUL2/kt Heat liberated/conduc- | Chemical reaction, mo- | (4) 
tive heat transfer mentum, and heat 
transfer 
D5 Damkéohler group V Dav = (Nr.) 5) 
D6 Darcy number 4f; see Fanning friction factor 5 
D7 Dean number Nb (VLp/p)(L/2R)'/2;L = pipe diam.;| Nre (centrifugal force/ | Flow in curved channels | (5, 6) 
R = radius of curvature of bend inertial force) 
D8 Deborah number D 6,-/80;, 00 = observation time Relaxation time/obser- | Rheology (49) 
vation time 
D9 Delivery number od V;/Aw; A = impeller area = Flow machines (25) 
ad?2/4 = [Diameter No.]~3 [Speed 
No.]7! 
D10 | Deryagin number De L(pg/2c)/?; L = film thickness Film thickness/eapillary | Coating (58) 
length 
Dll | Diameter group 6 (1/4) /2(2H) 4 d/(Vys) 2, d = im- Flow machines (25) 
peller diam. = [pressure No.]'/4 x 
{delivery No.J~/2 
D12 | Diffusion group B D6/L).2; D = diffusivity of solute Mass transfer (37) 
through stationary solution con- 
tained in solid; cf. NFom 
D13 | Drag coefficient Ca = Cod | (p — p’)Lg/pV2; p = density of ob- | Gravity force/inertial Free settling velocities, | (5) 
ject; p’ = density of medium; cf.| force ete. 
fv, Ne 
Za(Ma — Ms) + MB Boundary layer mass (22) 
D14 | Drew number No (Za — Yaw)(Mp — Ma) transfer rates; velocity 
My profile distortion; drag 
In hig Ma, Ms =mol. wt. of coefficients for binary 
components A and B; My, Mw = gious 
mol. wt. of mixture in vapor and 
at wall; Yaw = mole fraction of 
A at wall; ZA = mole fraction of 
A in diffusing stream 
D15 | Dulong number Du, Nou | V2/CpAT = Eckert No. (25) 
El Eckert number Ne Vx2/CpAT, Vx» = velocity of fluid Compressible flow (5, 24) 
far from body (= 2/recovery fac- 
tor, g.v. = Dulong No.) 
E2 Ekman number (u/2pwL2)V2 = (NRo/NRe)'!2 (Viscous force/Coriolis | Magneto-fluid dynamics | (6) 
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ee Name Symbol Definition Significance Field of Use Reference 
E3. Elasticity number (1) Ney O-p/pL*, L = pipe radius Elastic force/inertial Viscoelastic flow (6) 
force 
E4 Elasticity number (2) Kr pC,/BE = [Gay Lussac No.] X Depends on physical | Effect of elasticity in | (25) 
[Hooke No.] + [Dulong No.] properties only flow processes 
E5 Ellis number Nei boV /2r1/2R; po = zero shear vis- Flow of non-Newtonian | (38) 
cosity, 71/2 = shear stress when liquids 
bw = po/2[(M/L6?]; R = tube 
radius 
E6 Elsasser number Nai p/pocue = Nre/[magnetic Rey- Magneto-fluid dynamics | (6) 
nolds No.] 
. 
E7 Entry Reynolds Number | Kz x/dh. NRre = add x = entry As NRe Entry or inlet processes | (25) 
LM 
length 
E8& Eétvés number Neo (p — p’)L%g/o = Bond No., q.2. (6) 
E9 Euler number (1) Neu, APr/pV?; APr = pressure drop due | Friction head/2 X ve-| Fluid friction in con- (5, 13, 25) 
to friction locity head duits 
E10 | Euler number (2) NEug d(—dp/dL)pV?; d = pipe diam., Fluid friction in con- 
dp/dL = pressure gradient = duits 
2 X& Fanning friction factor 
Ell | Evaporation number dG V2/r [r = heat of vaporization Evaporation processes (25) 
(L2/6")] 
E12 | Evaporation number (2) | K; C,/rB (r asin Ell) = (Gay Lussac Evaporation processes (265) 
No.) X (E11)/(Dulong No.) 
E13 | Evaporation-elasticity Krk E/rp = K,/Hooke number Evaporation processes (25) 
number . 
Fl Fanning friction factor f dApr/2pV2L, d = dimension of Shear stress at wall ex- | Fluid friction in con- | (4) 
cross section; L = length (cf.| pressed as number of| duits 
resistance coeff., Ne) velocity heads 
° [4qp? (yM— 
F2 Fedorov number (1) Fe, NFe, | d: Nee (=), de = equiv. Fluidized beds (6, 13) 
particle diam.; yM = sp. gr. of 
particles; yg = sp. gr. of gas (cf. 
Nar) | 
F3 Fedorov number (2) Feo NFe, | 6B* = KiPn = € X KoPn Mass transfer analogy | Transport processes (39, 67) 
of Posnov number 
F4 Fenske number Nr Number of stages in (6) 
separation process 
F5 Fineness coefficient ny) L/Wo'!8; Wp = volume displace- Ship modeling (26), (48) 
ment [L?] 
F6 F(Ma) tence ee of ratio of specific 
F7 Fliegner numbers t(Ma) heats and mach number 
F8 I(Ma) Vin(cT)¥2/A(ps + pV2) = (43) 
y/(y — 1)¥2 Ma/1 + yMa? X 
{1 + (y — 1)/2 Ma?}/2 = im- 
pulse Fliegner number; y = ratio 
of specific heats, Ma = mach 
number, A = flow area 
F9 Flow coefficient Ca V,;/Nd, d = impeller diam. Power required by fans, | (32) 
etc. 
F10_ | Fluidization number V/Vinit, Vinit = velocity for initial | Fluid velocity in fluid- | Fluidization (59) 
fluidization ized bed/that at start 
of fluidization 
Fill Fourier number (heat N Fok k0/pepLm Unsteady state heat (6, do, 22, 25) 
transfer) transfer 
F12 | Fourier number (mass NFom D6/L? = k-6/L (ef. D9) Unsteady state mass | (13) 
transfer) transfer 
F13 | Froude number (1) Nery V2/gL = (NFyo)? (cf. Reech No., | Inertial force/gravita- Wave and surface be- | (4, 13, 25) 
Boussinesq No., Vedernikov No.) | tional force havior 
F14_ | Froude number (2) NFry V/V gL = (NFr,))!2 (ef. Bous- Velocity of open channel | Open channel flow; free | (7, 50) 
sinesq No.) flow/speed of very | surfaces 
small gravity wave 
F15_ | Froude numbers (rotating) | Fr DN?/g; D = impeller diam. Agitation (64) 
Gl Galileo number N@ay Ligp2/p? (cf. Nay, Nusselt thickness | N@a, = N&e X gravity | Circulation of viscous | (4, 13) 
group) force/ viscous force liquid, thermal expan- 
sion 
G2 Gay Lussac number Ga, Nea, | 1/BAT Thermal expansion (25) 
processes 
G3 Goucher number Nao R(pg/2c)'2; R = wall or wire Gravitational force/sur- | Coating (24) 
radius face tension force!/? 
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G4 Graetz (Gratz) number | Na: Vinep/kL Thermal capacity fluid/ | Streamline flow (6, 26) 
convective heat trans 
fer 
G5 Grashof number Ner L8p29BAt/p? = Noa,/Noa, = Nor = NRe (buoyancy Free convection (6, 13, 25) 
(NRe)?2/(NG@ay) (N Fry) force/viscous force) 
G6 Gukhman number Gu, Neu (to — tm)/T'o; to, To = temp. (°C., | Thermodynamic cri- Convective heat trans- | (6, 23, 17, 53) 
°K.) of hot gas stream, tn = terion of evaporation | fer in evaporation 
temp. of moist surface (wet bulb | under isobaric adia- 
temp.) batic conditions 
G7 Guldberg-Waage group New Given by equation relating vol- Chemical reaction in | (4) 
umes of reacting gases and reac- blast furnaces 
tion products 
H1 Hall coefficient Nu fed (fe = cyclotron frequency, Magneto-fluid dynamics | (7) 
J = av. free path/av. veloc.) 
H2 Hartmann number Mu (ue*He2aeL?/p)/2 = (SRuNre)'/2 = | Magnetically induced Magneto-fluid dynamics | (4, 6) 
(NReN)V2 stress/hydrodynamic 
shear stress (magnetic 
body force/viscous 
force)1/2 
H3 Hatta number B y/tanh y; y = (rCD)1!2/ke, r = re- Gas absorption with | (41) 
action rate constant [L3/Mo6] [a chemical reaction 
modified Hatta number has also 
been defined (35)] 
H4 Head coefficient CH gH'/ Nd? (d = impeller diam.) Flow in pumps and fans | (32) 
H5 Heat transfer number Ke q/ViL2o Heat transfer in stream | (24) 
H6 Hedstrom number Nie TyL*p/up? = (NRe) X (NBm) Flow of Bingham (5) 
plastics 
H7 Helmholtz resonator (d3/W)1!2/ Ma Proportional to fre- Pulsating combustion (28) 
group quency X residence 
time 
H8 Hersey numbers Fo/pvs (cf. truncation number) Load force/viscous force | Lubrication (6) 
H9 Hodgson number Na wfdpr/V t.zs Time constant of sys- | Pulsating gas flow (5) 
tem/period of pulga- 
tion 
H10 | Homochronous number Ho, V6/L (@ = time for liquid to move | Duration of process/ | Choice of time scales (13) 
characteristic distance L) time for liquid to move 
through L 
H11 | Hooke number Ho, pV2/E = Cauchy No., q.v. Elasticity of flowing (25) 
media 
Jl Jakob modulus Ja CppLAt/rp, (pL, pv = densities of | Maximum bubble Boiling (6) 
liquid and vapor; At = liquid su- | radius/thickness of 
perheat temperature diff.) superheated film 
Jj2 J-factor (heat transfer) gH (h/cpG) (cpp /k) 2/8 = (Nnu)/ Heat, mass and momen | (5) 
(N re) (NP,) 3 tum transfer theory 
J3 J-factor (mass transfer) | jm (kep/G)(u/pD)2/% = (5) 
(kep/G) (N se) 2/8 
J4 Joule number J 2pC pAt/peHe? = 2(N2e)(RM)/ Joule heating energy/ Magneto-fluid dynamics | (6) 
(Mx)*(Ne) magnetic field energy 
Kl K4érman number (1) Nx pd3(—dp/dL)/y? (d = pipe diam., Fluid friction in con | (4) 
dp/dL = pressure gradient) = duits 
2(Nee Vf)? 
K2 | K4érm4n number (2) K V/Va (see Alfven No.) Magneto-fluid dynamics | (6) 
K3 Kirpichey number for | Kig, Nxi, | g*L/kAt (cf. NB 4, Nu) Intensity external heat | Heat transfer (6, 14) 
heat transfer transfer/internal heat 
transfer intensity 
K4 | Kirpichey number for] Kin GL/Dpn* (cf. NPem, NBim) Intensity external mass | Mass transfer (13, 14) 
mass transfer transfer/internal mass 
transfer intensity 
K5 Kirpitcheff number (pF x/p2)'3 = 3 4/ (Nae)? cf Flow around obstacles (34) 
K6 Knudsen number (1) NKn /L Length of mean free | Low pressure gas flow (8) 
path/characteristic di- 
mension 
K7 Knudsen number (2) NKna pD/sBDKat Bulk diffusion/ Knudsen |} Gaseous diffusion in (6) 
diffusion packed beds 
K8 Kossovich number Ko, Nx, | troAnm/cAt Heat used for evapora- | Convective heat trans | (6, 14) 
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oO. 
K9 Kronig number Kr 4L°Bp2AtHs?N[a + 2/3(po2/kL)]/ (Nre) (electrostatic Convective heat trans- | (6, 44) 
u2*M force/viscous force fer 
Eg = electric field at surface, N = 
Avogadro's Number, @ = polar- 
ization coefficient, po = molecu- 
lar dipole moment, k = Boltz- 
mann’s constant, M = molecular 
weight 
K10 | Kutateladze number (1) | Ku TEL/pVu'; I = current density Electric arcs in gas | (65) 
(Q/L26], H = voltage (ML/Q6e?], streams 
u’ = enthalpy [L2/62] 
Kl1l1 | Kutateladze number (2) | K Tv/Cp(to — tw), (to, tw = stream, Combined heat and (65) 
wall temp.) mass transfer in evapo- 
ration 
Ll Lagrange group (1) Lay a/pL3N?; L = characteristic di- Agitation (6) 
mension of agitator = Nre.Np 
L2 Lagrange number (2) Lay (D + Ep)/D Combined molecular Mass transfer in turbu- | (31) 
and eddy mass trans-| lent systems 
fer rate/molecular 
mass transfer rate 
L3 Lagrange number (3) Las AP R/uV Magneto-fluid dynamics | (6) 
L4 Larmor number Ria Li/L; (Lt = Larmor radius) Magneto-fluid dynamics | (23) 
5 Laval number La V/[2y/(y + 1)RT}/2; y = ratio of | Linear velocity/critical | Compressible flow (56) 
specific heats velocity of sound 
L6 Leverett function aa (E/e)¥2(P¢/c) Characteristic dimen- Two-phase flow in por- | (6) 
sion of surface curva-| ous media 
ture/characteristic di- 
mension of pores 
L7 Lewis Nie k/pcpD = a/D = Nsc/Np,; (N.B.: Combined heat and (6, 25) 
Lewis number is sometimes de- mass transfer 
fined as reciprocal of this quan- 
tity) 
L8 Lorentz number NtLo V/Vi; (Vi = velocity of light) Fluid velocity/velocity | Magneto-fluid dynamics | (6) 
of light 
L9 Luikoy (Lykov) number | Lu keL/a = keLipCp/k Mass diffusivity/ther- | Combined heat and (6, 13) 
mal diffusivity; rate of | transfer 
extension of mass 
transfer field/rate of 
extension of heat trans- 
fer field 
L10 | Lukomskii number Lu a/Qm; am = potential conductivity Combined heat and (36) 
of mass transfer [L2/6] mass transfer 
L11 | Lundquist number Niu ce epes!2L/ pl? = Mu(Ru/NRe)? Magneto-fluid dynamics | (6) 
(L = thickness of fluid layer) 
L12 | Lyashchenko number Ly = N3pre/NaAr Fluidization (19) 
- 1/2 
L13_ | Lykoudis number Nty (nel)? = [=| = Magneto-fluid dynamics | (6) 
(Mxn)?2/ (Nar)? 
M1 McAdams group hiLpAt/k3p2gr Constant for given sur- | Condensation (5) 
face orientation 
M2 Mach number NMa, Ma| V/Vs; (Vs = velocity of sound in | Linear velocity/sonic Compressible flow (6-7, 25, 50) 
fluid) = v/-V/Eb/p; (Eo = bulk | velocity 
modulus of fluid) (cf. Sarrau 
number) 
M3 Magnetic force param- | NV pe*He2aeL/ pV Magnetic body force/in- | Magneto-fluid dynamics | (6) 
eter ertia force; resistance 
time of fluid in field/ 
relaxation time of lines 
of force 
M4 Magnetic mach number | MMa V/Va (see Alfven number) Magneto-fluid dynamics | (6) 
MS ie unatie Oxsen eaciten | - (1 ~ NaryRu ee force/inertia | Magneto-fluid dynamics | (2) 
M6 Magnetic pressure num- | S pel e*/pV? Magnetic pressure/2 X | Magneto-fluid dynamics | (5) 
ber dynamic pressure 
M7 Magnetic Reynolds num- | Ru achel.V (cf. velocity number) Mass transport diffu- | Magneto-fluid dynamics | (5) 
ber sivity/magnetic diffu- 
sivity 
M8 Maievskii number = Ma Compressible flow (12) 
M9 Marangoni number NMa 7m = L?/pa; L = layer thickness Cellular convection (46) 
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Name Symbol Definition Significance Field of Use Reference 
Margoulis number M = Nu Forced convection (6, 7) 
Merkel number NMe GA*W*/(Vm) gas Mass of water trans-| Cooling towers, liquid- | (4) 

ferred in cooling per| gas contact 
unit humidity differ- 
ence/mass of dry gas 
Miniovich number Mn SR/e; R = pore radius Drying (36) 
Mondt number NMo Convective/conductive | Heat transfer (6) 
heat transfer 
Naze number Na Va/Va = (NMa.NA1) Velocity Alfven wave/ | Magneto-fluid dynamics | (6) 
velocity of sound 
Newton inertial force Ni F/pV2L? Imposed force/inertial Agitation (6) 
group force 
Newton number Ne Fr/pV?L?; (cf. f, ~) Resistance force/inertia | Friction in fluid low (25) 
force 
Number of velocity heads | N (F/pL?)/(V2/2) Imposed head/velocity | Friction in conduits (6) 
head 
Number for similarity of x/CpAt Heat flow for phase} Changes of phase (14) 
phys. and chem. change/superheat 
changes (supercooling) of one of 
the phases 
Nusselt number Nwu hL/k = (NReN&) (cf. NBt,, Kig) Total heat transfer/con- | Forced convection (6, 13, 26) 
ductive heat transfer 
Nusselt number for mass | Num, keL/D = N&r Intensity of mass flux at | Mass transfer (13, 20) 
transfer NNun interface/specific flux 
by pure molecular dif- 
fusion in layer of thick- 
ness, L 
Nusselt film thickness | ¥, Nr Lys(p2g/p?)"3 = (Naa)3; = (Nee)! (gravita- Falling films (6) 
group (Ly = film thickness) tional force/viscous 
force)1/3 
Ocvirk number (Fb/pVs)(a/R)2(D/b)2; (vs = shaft | Load force/viscous force | Lubrication (6) 
surface velocity; R = shaft 
radius; D = shaft diam.) (cf. Ns) 
Ohnesorge number Z p/(pLa)¥2 = (Nwe,)!2/(NRe) Viscous force/(inertia Atomization (5) 
force X surface ten- 
sion force)}/2 
Péclet number (heat) Pe, Nre, | LVpCp/k = LV/a = (Nre.NPr) Bulk heat transfer/con- | Forced convection (6, 13, 25) 
ductive heat transfer 
Péclet number (mass) NPem LV/D = (Nke.N38c) Bulk mass transfer/ dif- | Mass transfer (6) 
fusive mass transfer 
Pipeline parameter pn VwVo/2 H.'; (Vw = velocity Maximum pressure rise | Water hammer (6) 
water-hammer wave, Vv. = initial| in water hammer/2 
velocity, H.’ = static head X static pressure 
gL 2/6?) 
Poiseuille number D2(—dp/dL)/pV(D = pipe diam., | = 32 for laminar flowin | Laminar fluid friction (6) 
dp/dL = pressure gradient) round pipe 
Pomerantsev number Po jL2/k(tm — to) (tm, te = temp. of Heat transfer with heat | (6, 14, 60) 
medium, initial temp. of body) sources in medium 
(cf. Damkohler Group IV) 
Posnoy number Pn 6At/(Anm) (cf. Fez) Combined heat and (13, 14, 67) 
mass transfer 
Power number Ne 1/L*pN* Drag on (agitator im-| Power consumption by | (4, 32) 
peller) or inertial force | agitators, fans, pumps, 
etc. 
Prandtl number Ne, Cou/k = DaIV/DalIII X Da V | Momentum diffusivity/ | Forced and free convec- | (4, 13, 25) 
thermal diffusivity tion 
Prandtl number (mass | Pra p/pD = Nac, v0 (used in Russian, | See Schmidt number (13) 
transfer) German literature) 
Prandtl velocity ratio ut V/(rw/p)¥2 (V = local fluid Inertial force/wall shear | Turbulence studies (4) 
velocity) forcel/2 
Prandtl dimensionless y> L(prw)/?2/p (L = distance from Turbulence studies 
distance wall, etc.) 
js ( dt* ) Rate of change of temp. | Heat transfer (13, 14, 60) 
Predvoditeley number Pd TL2/ato = where 
a(NPo) max 








t. = init. temp. of body, 1* = 
temp. of medium relative to its 
initial temp. 
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, 
Pressure number (1) Kp P/{go(p' — p!’)}!2 (p’, 6!” = Absolute pressure in (14) 
density of liquid gas) system (pressure jump 
on interface) 
Pressure number (2) H/%/2Us? (Us = circumferential Flow machines (tur- (25) 
velocity) = [diameter No.]~? bines, pumps, etc.) 
{Speed No.]~? 
Psychrometric ratio he/Gs Heat transfer by convec- | Wet and dry bulb ther- | (4) 
tion/heat transfer by mometry 
mass transfer 
Radiation number Ke kE/noT3 = (Nwe,)/(Hooke No.) Radiant transfer (25) 
x (Stefan No.) 
CoP (Bulygin No.) Molar mass transfer (40) 
Ramzin number Ra =— ~ 
Cm(AQ) (Kosovich No.) 
Ratio of specific heats ¥ Cy/C» (specific heats at constant Compressible flow (5) 
pressure, volume) 
Rayleigh number (1) NRay V(pL/a)/2 = NWe (g.0.) See Nwe Breakup of liquid jets (5) 
Rayleigh number (2) Ro! Lip*gBepAt/uk = LipgBAt/pa = Free convection (6, 25) 
(Nar) + (Nr) 
Rayleigh number (3) Raz Q*L5p2gBCp/pk*x = (Nar) (NPr) Combined free and (6) 
(Nwnu)U/z); (L = pipe diam.) forced convection in 
vertical tubes 
Recovery factor Nrf Cp(taw — tm)/V2; taw = attained Convective heat trans- | (5) 
adiabatic wall temp. fer in compressible flow 
tm = temp. of moving medium. (cf. | Actual temp. recovery/ 
Eckert No.) : theoretical temp. re- 
covery 
Reech number = 1/(NFr,) @.v. Wave and surface be- | (6) 
havior 
Resistance coefficient (1) | Cy FR/tpV?L?2 (cf. drag coeff., Newton Flow resistance (26) 
number, Fanning factor) 
Resistance coefficient (2) | y Ap. Du/tpV2L (Ap = pressure drop Fluid friction in con- | (25) 
over length, L) (cf. R9) duits 
Reynolds number NrRe LV p/u Inertia force/viscous Dynamic similarity (6, 25) 
force 
Reynolds number (rotat- | Re L2Np/y; L = impeller diam. Agitation (46) 
ing) 
Richardson number Nri — (g/p)(dp/dL)/(dV/dL)w? (L = Gravity force/inertial Stratified flow of multi- | (54) 
height of liquid layer, (dV/dL)w =| force layer systems 
velocity gradient at wall] 
Romankoy number von T p/TrrRoD Dry bulb temperature | Drying (6, 52) 
(abs.)/product tem- 
perature (abs.) 
Rossby number Nro V/2weL sin A (we = angular veloc- | Inertia forece/Coriolis Effect of earth’s rotation | (4) 
ity of earth’s rotation [1/6]; A = force on flow in pipes 
angle between axis of earth’s ro- 
tation and direction of fluid mo- 
tion [7]}) 
Roughness factor e/L Fluid friction (4) 
Sarrau number = mach number, q.v. Compressible flow (6) 
Schiller number (1) LV (p?/wF'R)1!8 Flow around obstacles | (34) 
Schiller number (2) Sch V [3 pa — |". V = ve- a ee) 
4° gu(ym — ym) 
locity in fluidized bed; ym, ym = 
specific gravity of medium and 
material in bed 
Schmidt number N Se u/pD (cf. NPr,)(= DalI/DaI DaV)| Kinetic viscosity/ mo- | Diffusion in flowing (6, 25) 
lecular diffusivity 
Semenov number Sm ke/K; K = reaction rate constant Reaction kinetics (11) 
({L/ 6] 
Senftleben number Se NES? [a + 2/3(p0?/kT)] + [1/4 Mo) Convective heat trans- | (6) 
Kronig number, q.v. fer 
Sherwood number Nsn kel. /D = Num (also termed Taylor | Mass diffusivity /mo- Mass transfer (6) 
number) lecular diffusivity 
Sommerfeld number (1) | Ns, (uN/P»)(D/a)? (D = shaft diam., | Viscous force/load force | Lubrication (5) 
(cf.) Oevirk number) 
Sommerfeld number (2) | Ns, (Fo/uVs)(a/R)* (Vs = veloc. of | Viscous force/load force | Lubrication (6) 








shaft surface; R = 
(Ns, = 4/7N3,) 


shaft radius) 
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00 ir i r i 18, 
S10 | Spalding function Sp = (*) 6=(T —T.x) X ee Ranveohion See) 
(Tw — To), Tw = wall tempera- 
ture, 7. = free stream temp., 
u* = Prandtl velocity ratio 
S1l_ | Specific speed C. N(Vs)2/(gH')38/4 (H' = head of Pumps and compressors | (8, 32) 
liquid produced by one stage) (cf. 
speed number) 
S12 | Speed number o (4n)'/2(Vy) 2 N/(2H)3/4 = (de- Flow machines (25) 
livery number)!/2 X pressure 
number) ~8/4 (cf. specific speed) 
$13 | Stanton number Ns: h/CyppV = h/CpG = (NNu)/ Heat transferred/ther- | Forced convection (6, 6, 18, 25) 
(N Re) (NPr) mal capacity of fluid 
S14 | Stefan number St nLT3/k Heat radiation (24) 
S15 | Stokes number St uO,/pL2 (6) = vibration time) = Particle dynamics (6) 
(Ns,)1(N Re) 1} 
$16 | Strouhal number Ns, Sr |fL/V (cf. Nra) Vortex streets; un- (6, 265) 
steady-state flow 
S17 | Suratman number Su pLao/p? = (Nre)?/(Nwe,) = (Z)~? Particle dynamics (6) 
Ve 4 
S18 Surface elasticity number | Ni - So% ee I’ = surface concen- ee eae eee (70) 
Ds (dr) 
tration of surfactant in undis- 
turbed state, Ds = surface dif- 
fusivity, L = film thickness 
S19 Surface viscosity number | N vi us/uLl; ws = surface’ viscosity, Convection cells (10) 
[M/6], L = film thickness 
aul Taylor number (1) Na, we(Ra)'/2a3/2p/u; (we = angular ve- Stability of flow pattern | (4) 
locity of cylinder; Ra = mean in annulus with rotat- 
radius of annulus) ing cylinder 
T2 Taylor number (2) NTa (2 wL2p/p)2{w = rate of spin (1/6); | a(Coriolis force/viscous | Effect of rotation on | (6) 
L = height of fluid layer] force)? free convection 
T3 Thiele modulus mT Q'2UI2L/ R112 = (Dall)1/2 Diffusion in porous (4) 
catalysts 
T4 Thoma number oT (Ha — H, — Hy)/H (H = total Net positive suction Cavitation in pumps (6) 
head; Ha = atm. pressure head; | head/total head 
Hs = suction head; H, = vapor 
pressure head) 
‘ES Thomson number Nth 6V/L; @ = characteristic time (cf. Fluid flow (6) 
Ns,) 
T6 Thring radiation group pCpV/e*nTs (cf. Boltzmann num-| Bulk heat transport/ | Radiation (6) 
ber) heat transport by radi- 
ation 
ayy, Thring-Newby criterion | 6 [(Vm, + Vmo)/Vmg](R/L); Ving, Combustion of fuels (4) 
Vu, = mass flow rates of nozzle 
fluid and surrounding fluid [M/ 6]; 
R = equivalent nozzle radius; 
L = furnace half width 
T8 Truncation number r uy/P. (cf. Hersey number) Shear stress/normal Viscous flow (6) 
stress 
vil Valensi number V wL2p/u; w = circular oscillation Oscillations of drops and | (57) 
frequency when u = 0 [1/6] bubbles 
v2 Vedernikov number V t*E#V/(Va — V) = Generalized Froude Instability of open- (6, 61) 
o*E*(N Pro) (€* = exponent of hy-| number channel flow 
draulic radius in formula [~]; ¢* = 
shape factor of channel section; 
Vw = absolute velocity of dis- 
turbance wave) 
V3 Velocity number in = Magnetic Reynolds number, (5, 6) 
q.?. 
Wi Weber number (1) Nwe, V2pL/o = (NWeo)? Inertia force/surface Bubble formation, etc. | (2, 24) 
tension force 
W2 | Weber number (2) Nwey V(pL/c)12 = (Nwe,)3/2 
W3 Weber number (rotating) | We L3N2p/o; L = impeller diameter Agitation (64) 
a) Viscoelastic force/vis- Viscoelastic flow (63) 
W4 | Weissenberg number Nwe w3V/w,L; w3 = ih sG(s)ds,o, = 











foo} 
i; G(s)ds, G = relaxation 


modulus of linear viscoelasticity, 
s = recoverable elastic strain 
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SOURCES OF CRITICAL DATA 


The following is abstracted from Continuing Numerical Data Projects, A Survey and Analysis. This publication was prepared under 
the auspices of the Office of Critical Tables, National Academy of Sciences and National Research Council. Persons requesting 
further information and details regarding the projects listed may obtain the publication from Printing and Publishing Office, 
National Academy of Sciences, 2101 Constitution Avenue, Washington, D. C., 20418. Price $5.00. 


THERMODYNAMIC PROJECTS 


Selected Values of Chemical Thermodynamic Properties, NBS Circular 500, F. D. Rossini, D. D. 
Wagman, W. H. Evans, 8. Levine, and I. Jaffe, Government Printing Office, Washington, D.C. 20402, 1952, 
iv + 1268 pp, $7.25 (out of print). Paperback reprint issued in two parts: I. Tables; and II. References; 
Government Printing Office, Washington, D.C. 20402, 1961 (out of print). Revisions of C500 are being 
issued provisionally as NBS Technical Notes, listed below. 


Selected Values of Chemical Thermodynamic Properties 


Part 1: Tables for the First Twenty-three Elements in the Standard Order of Arrangement, NBS Techni- 
cal Note 270-1, D. D. Wagman, W. H. Evans, I. Halow, V. B. Parker, S. M. Bailey, and R. H. Schumm, 
U.S. Government Printing Office, Washington, D.C. 20402, October 1965, iv + 124 pp, $0.65. 


Part 2: Tables for the Elements Twenty-four through Thirty-two in the Standard Order of Arrangement, 


NBS Technical Note 270-2, D. D. Wagman, W. H. Evans, I. Halow, V. B. Parker, S. M. Bailey, and R. H. 
Schumm, U.S. Government Printing Office, Washington, D.C. 20402, May 1966, iv + 62 pp, $0.40. 


Selected Values of Properties of Hydrocarbons and Related Compounds, American Petroleum 
Institute Research Project 44, J. B. Zwolinski, dir., Texas A&M Research Foundation, College Station, 
Texas. As of June 1966 there were 2391 valid data sheets, complete set 6 volumes at $0.30 per sheet. 


Selected Values of Properties of Chemical Compounds, Thermodynamics Research Center, B. J. 
Zwolinski, dir., Texas A&M Research Foundation, College Station, Texas. As of June 1966 there were 754 
valid data sheets, complete set 2 volumes at $0.30 per sheet. 


JANAF (Joint Army-Navy-Air Force) Thermochemical Tables, PB 168 370, D. R. Stull, dir., Clear- 
inghouse for Federal Scientific and Technical Information, Springfield, Virg., 1965, 945 pp, $10.00. 


First Addendum, PB 168 370-1, D. R. Stull, dir., Clearinghouse for Federal Scientific and Technical In- 
formation, Springfield, Virg., 1966, vii + 197 pp, $4.00 (Supplements 18, 19, 20, and 21). 


Information on further supplements is available from Dr. D. R. Stull, dir., Thermal Research Laboratory, 
Dow Chemical Company, Midland, Michigan. 


Contributions to the Data on Theoretical Metallurgy, I-XV, published as Bureau of Mines bulletins 
between 1932 and 1962. Many bulletins were superceded; six are revisions and Bulletin 601 is a reprinting 
of four previous bulletins and out of print for some years, but still in demand as essential in present-day 
research. The ones currently available are listed below. 


Contributions to the Data on Theoretical Metallurgy 


XIII High-Temperature Heat-Content, Heat Capacity, and Entropy Data for the Elements and Inorganic 
Compounds, K. K. Kelley, Bulletin 584 (Bureau of Mines), U.S. Government Printing Office, Washington, 
D.C. 20402, 1960, 232 pp, $1.25. 


XIV Entropies of Elements and Inorganic Compounds, K. K. Kelley and E. G. King, Bulletin 592 (Bureau 
of Mines), U.S. Government Printing Office, Washington, D.C. 20402, 1961, 149 pp, $0.75. 


XV A Reprint of Bulletins 383, 384, 393, and 406 (III, IV, V, and VII), Bulletin 601, Bureau of Mines (Pub- 
lications Distribution Section, 4800 Forbes Avenue), Pittsburgh, Penna., 1962, 525 pp, single copies free. 


383: The Free Energies of Vaporization and Vapor Pressures of Inorganic Substances, K. K. Kelley, 1935. 


384: Metal Carbonates, Correlation and Applications of Thermodynamic Data, K. K. Kelley and C. T. 
Anderson, 1935. 
393: Heats of Fusion of Inorganic Substances, K. K. Kelley, 1936. 


406: The Thermodynamic Properties of Sulphur and Its Inorganic Compounds, K. K. Kelley, 1937. 


Thermodynamic Properties of Chemical Substances, V. P. Glushko et al, eds, Vol. I, 1164 pp, and 
Vol. II, 916 pp, USSR Academy of Sciences, Moscow, 1962, approx $16.00. 


Thermodynamic Constants of Substances, Handbook in 10 parts, V. P. Glushko, ed, USSR Academy 
of Sciences, All-Union Institute of Scientific and Technological Information, Moscow: Part I, 1965, 146 pp, 
72 kopecks ($1.75); Part II, 1966, 96 pp, 52 kopecks ($1.40). Available in the United States from Victor 
Kamkin, Inc., Bookstore, 1410 Columbia Rd. N.W., Washington, D.C. 20009. 


Chemical Thermodynamics in Non-Ferrous Metallurgy, J. I. Gerassimov, A. N. Krestovnikov, and 
A. 8. Shakhov, Metallurgical Publishing House, Moscow. 


Vol. I: Theoretical Introduction, Thermodynamic Properties of Important Gases, Thermodynamics 
of Zine and Its Important Compounds, 1960, 231 pp. 


F-275 


SOURCES OF CRITICAL DATA (Continued) 


THERMODYNAMIC PROJECTS (Continued) 

Vol. II: Thermodynamics of Copper, Lead, Tin, Silver, and Their Important Compounds, 1960, 
231, pp. 

Vol. III: Thermodynamics of Tungsten, Molybdenum, Titanium, Zirconium, Niobium, Tantalum, and 
Their Important Compounds, 1963, 283 pp. English translation available as NASA-TT-F-285 
or CFSTI-TT-65-50111, $6.00, from the Clearinghouse for Federal Scientific and Technical 
Information, Springfield, Virg. 22151. 


Vol. IV: Thermodynamics of Aluminum, Antimony, Magnesium, Nickel, Bismuth, Cadmium, and 
Their Important Compounds, 1966, 428 pp. 


Selected Values for the Thermodynamic Properties of Metals and Alloys, Ralph Hultgren, Raymond 
L. Orr, Philip D. Anderson, and Kenneth K. Kelley, John Wiley & Sons, Inc., New York, N.Y. 10016, 1963, 
x1 + 963 pp, $12.50. 


Thermochemistry for Steelmaking, Vol. I, J. F. Elliott and M. Gleiser, Addison-Wesley Publishing Co., 
Reading, Mass. 01867, 1960, viii + 296 pp, $17.50. 


Thermochemistry for Steelmaking, Vol. II: Thermodynamics and Transport Properties, J. F. Elliott, 
M. Gleiser, and V. Ramakrishna, Addison-Wesley Publishing Co., Reading, Mass. 01867, 1963, xvi + 550 pp 
(pp 297-846), $25.00. 


Thermodynamic Functions of Gases, F. Din, ed, Butterworth & Co. (Publishers) Ltd., 88 Kingsway, 
London, W.C.2, England, $12.50 per volume. 

Vol. 1: Ammonia, Carbon Dioxide, Carbon Monoxide, 1956, viii + 175 pp. 

Vol. 2: Air, Acetylene, Ethylene, Propane and Argon, 1956, vi + 201 pp. 

Vol. 3: Methane, Nitrogen, Ethane, 1961, vi + 218 pp. 


THERMOPHYSICAL PROJECTS 
A Compendium of the Properties of Materials at Low Temperatures, VY. J. Johnson, ed. Available 
from Clearinghouse for Federal Scientific and Technical Information, Springfield, Virg. 22151. 
Phase I, Part I, Properties of Fluids, July 1960, 489 pp, WADD Technical Report 60-56, Part I 
(PB-171-618), $6.00. 
Phase I, Part II, Properties of Solids, Oct. 1960, 330 pp, WADD Technical Report 60-56, Part II 
(PB-171-619), $4.00. 
Phase I, Part III, Bibliography of References (cross-indexed), Oct. 1960, 161 pp, WADD Technical 
Report 60-56, Part III (PB-171-620), $3.00. 
Phase II, R. B. Stewart and V. J. Johnson, eds, Dec. 1961, 501 pp, WADD Technical Report 60-56, 
Part IV (AD-272-769), $8.10. 


Thermophysical Properties Research Center Data Book. Issued as loose-leaf sheets; sold on sub- 
scription basis at $0.10 per sheet, Thermophysical Properties Research Center, Purdue University, Research 
Park, 2595 Yeager Rd., West Lafayette, Ind. 47906. 


Vol. I: Metallic Elements and Their Alloys. 


Vol. IL: Nonmetallic Elements, Compounds and Mixtures (In Liquid and Gaseous States at Normal 
Temperature and Pressure). 


Vol. III: Nonmetallic Elements, Compounds and Mixtures (In the Solid State at Normal Temperature 
and Pressure). 


Handbook of Thermophysical Properties of Solid Materials, A. Goldsmith, T. E. Waterman, and 
H. J. Hirschorn, revised edition, 1961 (814” X 1114”), The Macmillan Co., 60 Fifth Ave., New York, N.Y. 
10011, $90.00 per set. 


Vol. I: Elements, vi + 752 pp. 

Vol. II: Alloys, vi + 1,270 pp. 

Vol. III: Ceramics, vi + 1,162 pp. 

Vol. IV: Cermets, Intermetallics, Polymerics and Composites, vi + 798 pp. 

Vol. V: Appendix (includes materials, author indexes, and a list of references), 286 pp. 


PHYSICOCHEMICAL PROJECTS 


Tables of Chemical Kinetics, Homogeneous Reactions, NBS Circular 510, U.S. Government Printing 
Office, Washington, D.C. 20402, 1951, xxiv + 732 pp (out of print). 


Tables of Chemical Kinetics, Homogeneous Reactions, NBS Circular 510, Supplement 1, U.S. Govern- 
ment Printing Office, Washington, D.C. 20402, 1956, xiv + 422 pp (out of print). 


Alphabetical Index to Tables of Chemical Kinetics, Homogeneous Reactions, NBS Circular 510, 
Supplement 2, U.S. Government Printing Office, Washington, D.C. 20402, 1960, iv + 37 pp, $0.35. 


Tables of Chemical Kinetics, Homogeneous Reactions, Supplementary Tables, To Accompany Circular 
rice ee 1 and 2, NBS Monograph 34, U.S. Government Printing Office, Washington, D.C. 
20402, 1961, $2.75. 
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Tables of Chemical Kinetics, Homogeneous Reactions, Supplementary Tables, NBS Monograph 34, 
Vol. 2, U.S. Government Printing Office, Washington, D.C. 20402, 1964, $2.00. 


Phase Diagrams for Ceramists, 1. M. Levin, H. F. MeMurdie, and F. P. Hall, The American Ceramic 
Society, 4055 N. High St., Columbus, Ohio 48214, 1956, 286 pp (811 phase diagrams). 


Phase Diagrams for Ceramists, Part II, E. M. Levin and H. F. McMurdie, The American Ceramic 
Society, 4055 N. High St., Columbus, Ohio 43214, 1959, 153 pp (462 phase diagrams). 


Phase Diagrams for Ceramists, §. M. Levin, C. R. Robbins, and H. F. McMurdie (7th compilation), 
The American Ceramic Society, 4055 N. High St., Columbus, Ohio 43214, 1964, 601 pp (2064 phase dia- 
grams), $18.00 (discount to members). 


Phase Equilibrium Diagrams of Oxide Systems, revised and redrawn by EH. F. Osborn and A. Muan, 
The American Ceramic Society, 4055 N. High St., Columbus, Ohio 43214, (Ten 19” & 23” plates for three- 
oxide systems containing SiOs, four of them for oxide phases in equilibrium with metallic iron. Reproductions 
of these plates appear in the 1964 compilation). 


Constitution of Binary Alloys, M. Hansen and K. Anderko, McGraw-Hill Book Company, New York, 
N.Y. 10036, 1958, xix + 1305 pp, $39.50. 


Constitution of Binary Alloys, First Supplement, R. P. Elliott, McGraw-Hill Book Company, New York, 
N.Y. 10036, 1965, xxxii + 877 pp, $35.00. 


Stability Constants of Metal-Ilon Complexes, Section I: Inorganic Ligands, compiled by Lars Gunnar 
Sillen; Section II: Organic Ligands, compiled by Arthur E. Martell; Special Publication No. 17, The 
Chemical Society, London, 1964, xviii + 754 pp, $23.00. 


Solubilities of Inorganic and Metal Organic Compounds, A compilation of Solubility Data from the 
Periodical Literature, A. Seidell, 4th ed., W. F. Linke, American Chemical Society, 1155 16th St. N.W., 
Washington, D.C. 20036. 


Vol. I, 1958, iv + 1287 pp, $32.50. 
Vol. II, 1965, iv + 1914 pp, $32.50. 


INDEXES 


Consolidated Index of Selected Property Values: Physical Chemistry and Thermodynamics, 
Prepared by the Office of Critical Tables. A key to the contents of six compilations that present critically 
evaluated numerical property values. Publication 976, National Academy of Sciences—National Research 
Council Printing and Publishing Office, 2101 Constitution Ave., N.W., Washington, D.C. 20418, 1962, 
xxlil + 274 pp, $6.00. 


CRYSTALLOGRAPHIC PROJECTS 


Crystal Data, Classification of Substances by Space Groups and their Identification from Cell Dimen- 
sions, J. D. H. Donnay and Werner Nowacki, Memoir 60 of the Geological Society of America, 1954, 
ix + 719 pp, Geological Society of America, 419 W. 117 St., New York, N.Y. 10027 (out of print). 


Crystal Data, Determinative Tables, second edition, J. D. H. Donnay, General Editor; Gabrielle Donnay, 
Assistant Editor; E. G. Cox, Inorganic Compounds; Olga Kennard, Organic Compounds; Murray Vernon 
King, Proteins; Monograph 5 of the American Crystallographic Association, 1963, x + 1,302 pp, $20.00. 
Polycrystal Book Service, P.O. Box 11567, Pittsburgh, Pa. 15238. 


Crystal Structures, first edition, Ralph W. C. Wyckoff, Interscience Publishers, John Wiley & Sons, 
New York. 
Section I: Chapters I to VIII, 1948, 378 pp, $13.50. 
Section II: Chapters VIIIJ-X, XIII, 1951, 509 pp, $17.00. 
Section III: Chapters XIV, XV, Organic Index, 1953, 465 pp, $25.00. 
Section IV: Chapters XI and XII, 1957, 261 pp, $8.00. 
Supplement I: Additions to Chapters II to VII, 1951, 143 pp, $5.00. 
Supplement II: Additions to Chapter XIII, 1953, 85 pp, $8.50. 
Supplement III: Additions to Chapters II to VIII, 1958, 311 pp, $20.00. 
Supplement IV: Additions to Chapters IX, X, XITI-XV, 1959, 509 pp, $22.00. 
Supplement V: Additions to Chapters II to XV, Indexes, 1960, 513 pp, $26.50. 


Crystal Structures, 2nd ed., Ralph W. C. Wyckoff, Interscience Publishers, John Wiley & Sons, New 


York. 
Vol. I: Chapters I-IV, 1963, 467 pp, $17.50. 


Vol. Il: Chapters V-VII, 1964, 588 pp, $24.00. 
Vol. III: Chapters VIII-X, 1965, 981 pp, $27.50. 
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Powder Diffraction Data File (PD-1), 16 Sets, American Society for Testing and Materials, 1916 Race 
St., Philadelphia, Pa. 19103. 





Cards 
Sets Indexes Plain ($) Keysort ($) IBM ($) 
1-16 Organic 715 1,125 300 
Inorganic 1,280 1,855 
16 only Organic 60 95 25 
Inorganic 140 220 
Book Form 
1—5 Organic 25 
Inorganic 45 
Both 60 


Structure Reports, Vols. 8-16 and Vol. 18, A. J. C. Wilson, General Editor; Vol. 17 and Vols. 19-23, 
W. B. Pearson, General Editor; published for the International Union of Crystallography by N. V. A. 
Oosthoek’s Uitgevers, Mij, Utrecht, the Netherlands. Agent in the U.S.—Polycrystal Book Service, Box 
11567, Pittsburgh, Pa. 15238. 


The years covered, year published, and price of each volume are as follows: 


Price 
Years Year 
Volume Covered Published Dutch florin $ 

8 1940-1941 1956 80 22.50 

9 1942-1944 1955 70 19.50 
10 1945-1946 1953 55 15.50 
11 1947-1948 1951 100 28.00 
112 1949 1952 70 19.50 
13 1950 1954 100 28.00 
142 1940-1950 1959 35 10.00 
15 1951 1957 110 31.00 
16 1952 1959 120 33.50 
17 1953 1963 125 35.00 
18 1954 1961 120 33.50 
19 1955 1963 100 28.00 
20 1956 1963 100 28.00 
21 1957 1964 100 28.00 
22 1958 In preparation -aopdetilsS fess ace 
23 1Yd9 1965 120 33.50 


A Handbook of Lattice Spacings and Structures of Metals and Alloys, No. 4 of Pergamon Press 
series of monographs on Metal Physics and Physical Metallurgy. W. B. Pearson, Pergamon Press, Ltd., 
Headington Hill Hall, Oxford, England, also London, Edinburgh, New York, Paris, and Frankfurt, 1958, 
x + 1044 pp, $38.00. 


International Tables for X-Ray Crystallography, Kathleen Lonsdale, general editor, Published for 
the International Union of Crystallography by the Kynoch Press, Witton, Birmingham 6, England. Also 
available from Polycrystal Book Service, P.O. Box 11567, Pittsburgh, Pa. 15238. 


Vol. I: Symmetry Groups, Norman F. M. Henry and Kathleen Lonsdale, eds, 1952, xii + 558 pp, 
£5.5.0. ($14.70). 

Vol. II: Mathematical Tables, John S. Kasper and Kathleen Lonsdale, eds, 1959, xviii + 444 pp, 
£5.15.0. ($16.50). 


Vol. III: Physical and Chemical Tables, Caroline H. MacGillavry and Gerard D. Rieck, eds, 1962, 
xvi + 362 pp, £5.15.0. ($16.10). 


The Barker Index of Crystals, A Method for the Identification of Crystalline Substances, Published for 
the Barker Index Committee by W. Heffer & Sons, Ltd., Cambridge, England. 


Vol. I, Crystals of the Tetragonal, Hexagonal, Trigonal and Orthorhombic Systems, M. W. Porter 
and R. C. Spiller, 1951. 
Part 1: Introduction and Tables, ix +- 350 pp, £1.10.0. net ($4.20). 
Part 2: Crystal Descriptions, x + 1,086 pp, £4.10.0. net ($12.60). 
The two parts—£6.0.0. net ($16.80). 
Vol. II, Crystals of the Monoclinic System, M. W. Porter and R. C. Spiller, 1956. 
Part 1: Introduction and Tables, v + 383 pp. 
Part 2: Crystal Descriptions, M.1 to M.1800, viii + 760 pp. 


Part 3: Crystal Descriptions, M.1801 to M.3572, viii + 688 pp. 
The three parts—£10.0.0. net ($28.00). 
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Vol. III, Crystals of the Anorthic System, M. W. Porter and L. W. Codd, 1964. 


Part 1: Introduction and Tables, vi + 50 pp., and unpaginated tables. 


ee Crystal Descriptions, A.1 to A.831 and Atlas of Configurations, vii pp + unpaginated de- 
scriptions. 
The two parts—£12.0.0. net ($33.60). 


MINERALOGICAL PROJECTS 


The System of Mineralogy of James Dwight Dana and Edward Salibury Dana, Yale University, 1837- 
1892, 7th edition, John Wiley & Sons, Inc., 605 Third Ave., New York, N.Y. 10016; and Glen House, 
Stag Place, London, S.W.1., England. 


Vol. I: Elements, Sulfides, Sulfosalts, Oxides; Charles Palache, Harry Berman, and Clifford Frondel, 
1944, xiii + 834 pp, $14.00. 


Vol. II: Halides, Nitrates, Borates, Carbonates, Sulfates, Phosphates, Arsenates, Tungstates, Mo- 
lybdates, ete.; C. Palache, H. Berman, and C. Frondel, 1951 xi + 1124 pp, $16.00 


Vol. III: Silica Minerals, C. Frondel, 1962, xii ++ 334 pp, $7.95. 
Rock-Forming Minerals, W. A. Deer, J. Zussman, and R. A. Howie, Longmans, Green and Co., Ltd., 


48 Grosvenor St., London, W.1, England. Rights in USA, Philippines, and Central America—John Wiley 
& Sons, Inc., 605 Third Ave., New York, N.Y. 10016. 


Vol. I: 1962, 333 pp, $16.50. 
Vol. IL: 1963, 379 pp, $19.50. 
Vol. III: 1962, 270 pp, $16.50. 
Vol. IV: 1968, 435 pp, $16.50. 
Vol. V: 1962, 371 pp, $16.50. 


INDEXES 


Indexes to Crystallographic Data Compilations. The American Society for Testing and Materials 
publishes the following indexes to the Powder Diffraction File (see p. 278). All ASTM publications are 
available from the American Society for Testing and Materials, 1916 Race St., Philadelphia, Pa. 19103. 


a. Index to the Powder Diffraction File; Organic (Hanawalt), includes Section 1-16, PDIS—15o0, 
bound, $15.00. 


b. Index to the Powder Diffraction File; Inorganic (Hanawalt), includes Section 1-15, PDIS-16i, 
bound, $20.00. 


Fink Inorganic Index to the Powder Diffraction File, PDIS-16f, bound, $15.00. 


. Matthews Coordinate Index to the Powder Diffraction File, Inorganic: Termatrex Cards, $675.00; 
Negative-Line Cards, $185.00. 


a9 


GENERAL NUCLEAR PROPERTIES PROJECTS 


Nuclear Data Sheets, Jan. 1958—. Vols. 5, and 6, 1958, 1959, 1960, 1961, published by the National 
Academy of Sciences—National Research Council, 2101 Constitution Avenue, Washington, D.C. 20418. 
Section B of the new journal “Nuclear Data’”’ will be devoted to Nuclear Data Sheets. Vol. 1, No. 1, con- 
taining sheets for A-chains from A =182 through A=185, was issued in Feb. 1966. 


1959 Nuclear Data Tables, U.S. Government Printing Office, Washington, D.C. 20402, April 1959, 
viii + 151 pp, $1.00. 


1960 Nuclear Data Tables, U.S. Government Printing Office, Washington, D.C. 20402. 
Part 1: Consistent Set of Q Values, A<66, 1961, 214 pp, $1.50. 
Part 2: Consistent Set of Q Values, 67<A<199, 1961, 456 pp, $2.75. 
Part 3: Nuclear Reaction Graphs, 1960 (out of print). 
Part 4: Short Tables, 249 pp, 1961, $1.50. 


Energy Levels of Light Nuclei, May 1962, T. Lauritsen and F. Ajzenberg, issued as Sets 5 and 6 of the 
1961 Nuclear Data Sheets, essentially an addendum to a review article in Nucl. Phys., 11, 1-340 (1959). 


Members of the Nuclear Data Project contributed the section Energy Levels of Nuclei, A=21 to A =212 
of Group I, Vol. 1 of the New Series of Landolt-Bérnstein, Numerical Data and Functional Relation- 
ships in Science and Technology. 


Table of Isotopes, J. J. Livingood and G. T. Seaborg, Rev. Mod. Phys., 12, 30-47 (1940). 
Table of Isotopes, G. T. Seaborg and I. Perlman, Rev. Mod. Phys., 16, 1-32 (1944). 
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SOURCES OF CRITICAL DATA (Continued) 
GENERAL NUCLEAR PROPERTIES PROJECTS (Continued) 
Table of Isotopes, G. T. Seaborg and I. Perlman, Rev. Mod. Phys., 20, 585-666 (1948). 


Table of Isotopes, J. M. Hollander, I. Perlman, and G. T. Seaborg, Rev. Mod. Phys., 25, 469-650 (1953). 


Table of Isotopes, D. Strominger, J. M. Hollander, and G. T. Seaborg, Rev. Mod. Phys., 30, No. 2, 
Part 2, 585-904 (1958). Also available from the American Institute of Physics, 335 E. 45th St., New York, 
N.Y. 10017. 


Tabellen der Atomkerne (Nuclear Tables), W. Kunz and J. Schintlmeister. Teil (Part) I, Eigenschaften 
der Atomkerne (Nuclear Properties); Band (Volume) 1, Die Elemente Neutron bis Zinn (The Elements 
Neutron to Tin), 1958, xliv + 465 pp, Akademie-Verlag, G.m.b.H., Berlin W.8, Mohrenstrasse 39, Ger- 
many, price, 105 DM ($26.25). Teil I, Band 2, Eigenschaften der Atomkerne, Die Elemente Antimon bis 
Nobelium (Antimony to Nobelium), 1959, xliv + 641 pp (466-1107), price, 130 DM ($32.50). Akademie- 
Verlag, Berlin. (Also available from Pergamon Press, Headington Hill Hall, Oxford, England; 4/5 Fitzroy 
Square, London, W.1, England; 122 E. 55th St., New York, N.Y. 10022, £20.0.0 per set.) 


Part II, Nuclear Reactions, Vol. 1, The Elements from Neutron to Magnesium, Text Volume, xliv + 700 
pp. Table Volume, 36 tables (five of which require 2 or 3 sheets), 1965. Price £25.0.0. ($75.00) for the two 
volumes. 


CROSS-SECTION PROJECTS 


Neutron Cross Sections, BNL (Brookhaven National Laboratory) 325, 2nd ed, U.S. Government 
Printing Office, Washington, D.C. 20402, July 1958, v + 373 pp, $4.50. 


Supplement 1, U.S. Government Printing Office, Washington, D.C. 20402, January 1960, iv + 129 pp, 
$2.00. 


Supplement 2, Vol. I, Z=1 to 20, U.S. Government Printing Office, Washington, D.C. 20402, May 
1964, Sectional pagination, $2.50. - 


Supplement 2, Vol. IIA, Z=21 to 40, Clearinghouse for Federal Scientific and Technical Information, 
Springfield, Virg. 22151, February 1966, sectional pagination, $4.00. 


Supplement 2, Vol. III, Z=88 to 98, Clearinghouse for Federal Scientific and Technical Information, 
Springfield, Virg. 22151, February 1965, sectional pagination, $3.00. 


Neutron Cross Sections—Angular Distributions, BNL 400, Clearinghouse for Federal Scientific and 
Technical Information, Virg. 22151, June 1956, 102 pp. 

2nd ed, Angular Distributions in Neutron-Induced Reactions, Vol. I, Z=1 to 22; Vol. II, Z=23 to 94, 
Clearinghouse for Federal Scientific and Technical Information, Springfield, Virg. 22151, October 1962, 
804 pp, sectional pagination, $8.50. 


Part I, Tabulated Neutron Cross Sections, 0.001-14.5 MeV., R. J. Howerton, Vol. I, :H-s:Ti; 
Vol. II, »2V-sSn; Vol. III, sSb-;Am; UCRL-5226, first edition, May 1958. UCRL-5226, revised, 
1959; Vol. I, $5.00, Vol. II, $5.00, Vol. III, $4.00, Clearinghouse for Federal Scientific and Technical 
Information, Springfield, Virg. 22151. 


Part II, Semi-Empirical Neutron Cross Sections, 0.5-15 MeV., 1H-,Pu, R. J. Howerton, Vol. I, 
pee 1958, Sere: (Photostat copy, $37.80, Microfilm copy, $11.10, available from the Library 
of Congress. 


Part III, Tabulated Differential Neutron Cross Sections, ;H—-;Pu, R. J. Howerton, Vol. I, Jan. 
1961, UCRL-5573, Clearinghouse for Federal Scientific and Technical Information, Springfield, Virg. 
22151, $5.00. 


Charged Particle Cross Sections, LA-2014, Nelson Jarmie and John D. Seagrave, eds, Clearinghouse 
for Federal Scientific and Technical Information, Springfield, Virg. 22151, Feb. 1957, 234 pp, $1.25. 


Charged Particle Cross Sections, LA-2424, Neon to Chromium, Darryl B. Smith, Compiler and ed, 
Nelson Jarmie and John D. Seagrave, associate eds, Clearinghouse for Scientific and Technical Information, 
Springfield, Virg. 22151, Jan. 1961, iii + 1387 pp, $2.50. 


Nuclear Cross Sections for Charged-Particle Induced Reactions, ORNL-CPX-1, Mn, Fe, Co, 
F. K. McGowan, W. T. Milner, and H. J. Kim, compilers, Oak Ridge National Laboratory, P.O. Box X, 
Oak Ridge, Tenn. 37831, July 1964, 443 pp. 


Nuclear Cross Sections for Charged-Particle Induced Reactions, ORNL-CPX-2, Ni, Cu, F. K. 
McGowan, W. T. Milner, and H. J. Kim, compilers, Oak Ridge National Laboratory, P.O. Box X, Oak 
Ridge, Tenn. 37831, Sept. 1964, iii + 511 pp. 


ENERGY LEVEL PROJECTS 
Energy Levels of Light Nuclei 


II: W. F. Hornyak, Thomas Lauritsen, P. Morrison, and H. A. Fowler, Rev. Mod. Phys., 22, 
291-372, (1950). 


IV: F. Ajzenberg and T. Lauritsen, Rey. Mod. Phys., 24, 321-402 (1952). 
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V: F. Ajzenberg and T. Lauritsen, Rev. Mod. Phys. 27, 77-166 (1955). 


VI: F. Ajzenberg-Selove and T. Lauritsen, Nucl. Phys., 11, 1-340 (1959). This report may be ob- 
tained for $10.00 from North Holland Publishing Company, P.O. Box 103, Amsterdam, the 
Netherlands. 


Energy Levels of Light Nuclei, Z=11 to Z=20 
I: P. M. Endt and J. C. Kluyver, Rev. Mod. Phys., 26, 95-166, (1954). 
II: P. M. Endt and C. M. Braams, Rev. Mod. Phys., 29, 683-756 (1957). 
III: P. M. Endt and C. van der Leun, Nucl. Phys., 34, 1-324 (1962). Reprints of this paper are 


obtainable for $10.00 from North Holland Publishing Company, P.O. Box 103, Amsterdam, the 
Netherlands. 


Decay Schemes of Radioactive Nuclei, B. 8. Dzhelepov and L. K. Peker, 1958, viii + 787 pp, USSR 
Academy of Sciences Press, Moscow and Leningrad. English translation of above, 1961, vi + 786 pp, 
Pergamon Press, New York, Oxford, London, Paris. 


Decay Schemes of Radioactive Nuclei, A>100, B. S. Dzhelepov, L. K. Peker, and V. O. Sergejev, 
1963, 1060 pp, USSR Academy of Sciences Press, Moscow and Leningrad. 


ATOMIC SPECTRA 
Atomic Energy Levels As Derived from the Analyses of Optical Spectra, Charlotte E. Moore, NBS 
Circular 467, U.S. Government Printing Office, Washington, D.C. 20402. 
Vol. I: Hydrogen to Vanadium (Z=1-23), 1949, 309 pp, $5.50. 
Vol. II: Chromium to Niobium (Z=24-41), 1952, 227 pp, $4.00. 
Vol. III: ou to Lanthanum (Z=42-57) and Hafnium to Actinium (Z=72-89), 1958, 245 pp, 


Vol. IV: Lanthanide and Actinide groups; in preparation. 


An Ultraviolet Multiplet Table, Charlotte E. Moore, NBS Circular 488, U.S. Government Printing 
Office, Washington, D.C. 20402. 


Section 1, 1950, 85 pp, reprinted 1956. 


Section 2, 1952, 120 pp, reprinted 1956. 
Combined Sections 1 and 2, reprinted 1963, $1.25; 


Section 3, 1962, 98 pp, 60 cents. 
The first three sections include spectra of the elements in the corresponding volumes of Circular 467. 


Section 4, 1962, 70 pp, 45 cents. 
A Finding List for spectra of elements in Sections 1 and 2. 


Section 5, 1962, 34 pp, 30 cents. 
A Finding List for spectra of elements in Section 3. 


Selected Tables of Atomic Spectra, Atomic Energy Levels and Multiplet Tables Si ii, Si iii, Si iv. 
NSRDS-NBS 3, Section 1, Charlotte E. Moore, U.S. Government Printing Office, Washington, D.C. 
20402, June 1965, 40 pp, $0.35. 


Atomic Transition Probabilities, A Critical Data Compilation; Vol. I, Hydrogen Through Neon, 
W. L. Wiese, M. W. Smith, and B. M. Glennon (NSRDS-NBS 4, Vol. I), U.S. Government Printing 
Office, Washington, D.C. 20402, May 1966, xi + 154 pp, $2.50. 


INFRARED AND MICROWAVE SPECTRA 


Selected Infrared Spectral Data, American Petroleum Institute Research Project 44, current loose-leaf 
sheets. As of June 30, 1966, there were 2813 valid sheets; sold as complete set 7 volumes at $0.30 per sheet, 
Texas A&M Research Foundation, College Station, Texas. 


Selected Infrared Spectral Data, Thermodynamics Research Center, current loose-leaf sheets. As of 
June 30, 1966, there were 342 valid sheets. Sold as complete sets at $0.30 per sheet, Texas A&M Research 
Foundation, College Station, Texas. 


Coblentz Society Spectra, set of 4,000 spectra, 1964, $115 per 1000. Indexes: Alphabetical Index, Molec- 
ular Formula Index, Chemical Classes Index, Numerical Index, $5.00 each, set of four, $10.00. Available 
from Sadtler Research Laboratories, Inc., 1517 Vine St., Philadelphia, Pa. 19102, to whom orders may be 
sent. 


DMS (Documentation of Molecular Spectroscopy) Spectral Cards. The DMS card service is ob- 
tained by subscription from Butterworth & Co. (Publishers) Ltd., London, W.C.2, England, from Verlag 
Chemie, G.m.b.H., Weinheim an der Bergstrasse, West Germany. Volumes 1 through 6 contain 2000 
cards, about 80 percent spectral and 20 percent literature. The spectral cards are supplied slotted or un- 
slotted, the unslotted being marked according to the DMS code. The subscription includes a current 
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literature list in a ring binder, the Junior Index, codes for the literature list, instruction and coding manual 
for the spectral cards, a formula list for each issue and the newsletters. Literature lists for nuclear magnetic 
resonance were begun in 1965. The prices for the DMS Spectral and Index cards are as follows: 





Price 
Cards WES (ES) U.S. ($) W. Germany (DM) 

Spectral@ 

(volume, each) 
1-4 (unslotted) 67. 0.0. 187.50 750.00 
5-8 (unslotted) 75. 0.0. 210.00 840.00 
1-4 (slotted) 80. 5.0. 225.00 900.00 
5-8 (slotted) 88. 0.0. 247.00 988.00 
9— (unslotted) 112.10.0. 315.00 1,260.00 
9- (slotted) 130.10.0. 365.00 1,460.00 
Index 

(sets) 
S-1 (1-4999) single Papas ti OP 62.50 250.00 
S-1 (1-4999) multiple 18. 0.0. 50.00 200.00 
S-2 (5000-9999) single 2622010) 73.50 295.00 
S-2 (5000-9999) multiple Pa LOMO: 59.00 236.00 


»Hach volume consists of four issues, each issue containing about 400 spectral 
cards (pink) and 100 literature cards (yellow). From Issue 17 (beginning of Vol. 5), 
spectral cards for inorganic compounds (blue) are included and from Issue 25, the 
literature cards are replaced by literature lists. 


The Infrared Data Committee of Japan Infrared Data Cards, published by Nankodo Co., Ltd., 
Harukicho, Bunkyo-ku, Tokyo, Japan. They are sold on a subscription basis at $238.00 for 1200 cards 
(postage included). Asian subscribers receive a special price of $150.00. Export agency is Sanyo Shuppan 
Bocki Co., Inc., P.O. Box 1705, Tokyo, Central Japan. The agent in the United States is the Preston Tech- 
nical Abstracts Co., 909 Pitner Ave., Evanston, Ill. 60202. The agent in Europe is Heyden & Son Ltd., 
Spectrum House, Alderton Crescent, Hendon, London, N.W.4, England. 


Standard Infrared Spectra (pure substances), Sadtler Research Laboratories, Inc., 3316 Spring Garden 
St., Philadelphia, Pa. 19104. 


27 volumes of 1000 spectra each (complete through 1965), include alphabetical name, molecular formula, 
chemical classes, numerical, and commercial alphabetical indexes, $3,500.00 (or each volume $125.00, 
or indexes, set of five, $50.00). 


1966 spectra by subscription, includes 2 volumes of 1000 spectra each, Nos. 27,001—29,000, five indexes 
and Spec-Finder, $350.00. 


Standard spectra on 16-mm microfilm, prices same as above. 
Sadtler Standard Grating Spectra, Sadtler Research Laboratories, Inc., 3316 Spring Garden St., Phila- 
delphia, Pa. 19104. 


Near Infrared Spectra 
Completed set of 2000 spectra in 9 volumes, prices available upon request. 


Far Infrared Spectra 
Completed set of 500 spectra in 2 volumes, prices available upon request. 


Commercial Spectra 
Groups priced separately, prices available upon request. 
Commercial Spec-Finder, $25.00. 


The Red System (A’r — X*Z) of the CN Molecule, Sumner P. Davis and John G. Phillips, University 
of California Press, Berkeley and Los Angeles, 1963, x + 214 pp, $9.50. 


Spectral Data and Physical Constants of Alkaloids, J. Holubek and O. Strouf, eds. Published by 
Heyden & Sons, Ltd., London, in cooperation with The Publishing House of the Czechoslovakia Academy 
of Sciences. Available in Western Europe and the Western Hemisphere from Heyden & Sons, Ltd., Spectrum 
House, Alderton Crescent, Hendon, London, N.W.4, England. 


Vol. I, 1965, spectral cards 1-30 issued in two binders to take Vols. I and II, £23.0.0. ($69.00). 
Vol. II, 1966, spectral cards 301-400, punched cards to be inserted in second binder, £7.0.0. ($21.00). 


youeraye Spectral Tables, NBS Monograph 70, U.S. Government Printing Office, Washington, D.C. 
20402. 


Vol. I: Diatomic Molecules, Paul F. Wacker, Masataka Mizushima, Jean D. Peterson, and Joe R. 
Ballard, Dec. 1, 1964, xviii + 146 pp, 8” X 1014”, $2.00. 


Vol. II: Line Strengths of Asymmetric Rotors, Paul F. Wacker and Marlene R. Pratto, Dec. 15, 1964, 
xii + 340 pp, 8” X 1014”, $3.00. 


F-282 


SOURCES OF CRITICAL DATA (Continued) 
ELECTRONIC SPECTRA (ULTRAVIOLET AND VISIBLE) 


Selected Ultraviolet Spectral Data, American Petroleum Institute Research Project 44, current loose- 
leaf sheets. As of June 30, 1966, there were 1076 valid sheets. Sold in complete sets, 3 volumes, at $0.30 
per sheet. Texas A&M Research Foundation, College Station, Texas. 


Selected Ultraviolet Spectral Data, Thermodynamics Research Center, current loose-leaf sheets. As of 
June 30, 1966, there were 126 valid sheets. Sold in complete sets at $0.30 per sheet. Texas A&M Research 
Foundation, College Station, Texas. 


Organic Electronic Spectral Data, Interscience Publishers, a division of John Wiley & Sons, Inc., New 
York, London, and Sydney. 

Vol. I, 1946-1952, M. J. Kamlet, ed, 1961, pp xiii + 1244, $25.00. 

Vol. I, 1953-1955, H. E. Ungnade, ed, 1960, pp x + 919, $15.00. 

Vol. IIT, 1956-1957, O. H. Wheeler and L. A. Kaplan, eds, 1966, xii + 1210 pp, $25.00. 

Vol. IV, 1958-1959, J. P. Phillips and F. C. Nachod, eds, 1963, viii + 1179 pp, $20.00. 
The “Sadtler Standard Ultraviolet Spectra” including alphabetical and numerical indexes are available on 
a subscription basis—$560.00 for the 1965 subscription (5000 spectra). The 11000 bound spectra previously 


issued sell for $1,265.00 including indexes. Individual spectra are priced at $0.15 each. The spectra are 
also available on 16-mm microfilm at the same price. 


Orders and inquiries should be sent to Sadtler Research Laboratories, Inc., 3314-3320 Spring Garden St., 
Philadelphia, Pa. 19104. 





Absorption Spectra in the Ultraviolet and Visible Region (a Theoretical and Technical Introduc- 
tion), elaborated and edited by Dr. L. Lang; published in German and English in 1959, 2nd edition, 1961, 
3rd edition, 1963, 80 pp, Co-production of the Academic Press, New York and London, and the Publishing 
House of the Hungarian Academy of Sciences, Budapest. Printed in English in Hungary. Available in 
both continents of America from Academic Press, Publishers, 111 Fifth Ave., New York, N.Y. 10003. 


Absorption Spectra in the Ultraviolet and Visible Region, L. Lang, ed, Co-production of the Academic 
Press, New York and London, and the Publishing House of the Hungarian Academy of Sciences, Budapest 
Printed in English in Hungary. Available in both continents of America from Academic Press, Publishers, 
111 Fifth Ave., New York, N.Y. 10008. 


Vol. 1: Substances, 170, 1959, 414 pp + Index pamphlet, 24, 2nd edition, 1961, 3rd edition, 1963. 
Combined introduction and Vol. 1, $18.00. 


Vol. 2: Substances, 179, 1961, 408 pp + Index pamphlet, 31, 2nd edition, 1964, $18.00. 
Vol. 3: Substances, 172, 1962, 424 pp + Index pamphlet, 24, $20.00. 
Vol. 4: Substances, 185, 1963, 414 pp + Index pamphlet, 24, $20.00. 


Vol. 5: Substances, 192, 1965, 416 pp + Index pamphlet, 28. Cumulative Index, Vols. 1-5, 1965, 112 
pp, $23.00. 


Vol. 6: Substances, 197, 1966, 412 pp + Index pamphlet, 30, $23.00. 


RAMAN SPECTRA 


Selected Raman Spectral Data, American Petroleum Institute Research Project 44, current loose-leaf 
sheets. As of June 30, 1966, there were 501 valid data sheets. Sold in complete sets, 2 volumes, at $0.30 
per sheet, Texas A&M Research Foundation, College Station, Texas. 


Selected Raman Spectral Data, Thermodynamics Research Center, current loose-leaf sheets. As of 
June 30, 1966, there were 40 valid sheets. Sold as complete sets at $0.30 per sheet. Texas A&M Research 
Foundation, College Station, Texas. 


MASS SPECTRA 


Selected Mass Spectral Data, American Petroleum Institute Research Project 44, current loose-leaf 
sheets. As of June 30, 1966, there were 2342 valid sheets in the catalog. Sold as complete sets, 6 volumes, 
at $0.30 per sheet. Texas A&M Research Foundation, College Station, Texas. 


Selected Mass Spectral Data, Thermodynamics Research Center, current loose-leaf sheets. As of June 
30, 1966, there were 168 valid sheets. Sold as complete sets at $0.30 per sheet. Texas A&M Research 
Foundation, College Station, Texas. 


Compilation of Mass Spectral Data (Index de Spectres de Masse), A. Cornu and R. Massot, 1966, 
xv + 617 pp, 8%” X 11”. Published by Heyden & Sons Ltd., in cooperation with Presses Universitaires de 
France. Distributed by Heyden & Sons Ltd., Spectrum House, Alderton Crescent, London, N.W.4, En- 
gland; $42.00. 
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NUCLEAR MAGNETIC RESONANCE SPECTRA 


Selected Nuclear Magnetic Resonance Spectral Data, American Petroleum Institute Research Project 
44, current loose-leaf sheets. As of June 30, 1966, there were 649 valid sheets. Sold as complete sets, 2 
volumes, at $0.30 per sheet. Texas A&M Research Foundation, CollegeStation, Texas. 


Selected Nuclear Magnetic Resonance Spectral Data, Thermodynamics Research Center, current 
loose-leaf sheets. As of June 30, 1966, there were 551 valid sheets. Sold as complete sets, 2 volumes, at 
$0.30 per sheet. Texas A&M Research Foundation, College Station, Texas. 


High Resolution NMR Spectra Catalog, Vol. I, 1962, N. S. Bhacca, L. F. Johnson, and J. N. Shoolery, 
compilers, Varian Associates, Instrument Division, Palo Alto, Calif. 94303, 43 pp + 368 spectra, $6.00; 
10 or more copies, $4.50 each; student price, $5.00. 


High Resolution NMR Spectra Catalog, Vol. II, 1963, N. 8S. Bhacca, D. P. Hollis, L. F. Johnson, and 
EK. A. Pier, compilers, Varian Associates, Instrument Division, Palo Alto, Calif. 94303, x + 62 pp + 332 
spectra; price same as Vol. I; combined edition, Vols. I and II, hard cover, $20.00. 


Tables of Interatomic Distances and Configuration in Molecules and Ions, L. E. Sutton, scientific 
ed, Special Publication 11, The Chemical Society, Burlington House, London, W.1, England, 1958, 390 
pp, £2.2.0. ($6.00). Also available from Polycrystal Book Service, P.O. Box 11567, Pittsburgh, Pa. 15238. 


Tables of Interatomic Distances and Configuration in Molecules and Ions, Supplement, 1956— 
1959, L. E. Sutton, scientific ed, Special Publication 18, The Chemical Society, Burlington House, London, 
W.1, England, 1965, 296 pp, £4.4.0. ($12.00). Also available from Polyerystal Book Service, P.O. Box 
11567, Pittsburgh, Pa. 15238. 


LANDOLT-BORNSTEIN 


Landolt-Bornstein: Zahlenwerte und Funktionen aus Physik, Chemie, Astronomie, Geophysik 
und Technik, sixth edition. 


Volumes Published 


Vol. I: Atom—und Molekularphysik 
Part 1, Atome und Ionen, 1950, xii + 441 pp., DM 126 ($31.50). 
Part 2, Molekeln I: Kerngeriist, 1951, viii + 571 pp., DM 168 ($42.00). 
Part 3, Molekeln II: Elektronenhiille, 1951, xi + 724 pp., DM 218 ($54.50). 
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ATOMIC WEIGHTS 


For the sake of completeness all known elements are included in the list. Several of those more recently discovered are repre- 
sented only by the unstable isotopes. The value in parenthesis in the atomic weight column is, in each case, the mass number of 


the most stable isotope. ** 











































































































International International 
atomic weight atomic weight 
Name Rm Bhs : Valence Name Syme) At, : Valence 
bol | No. bol | No. 
1966 1959 1966 1959 
Actinium, (aes san Ac BO isa mie els (BTM hivesc2 hea e Neodymium....... Nd | 60 |144.24 144.27 3 
Aluminum...3..... Al 13 | 26.9815 | 26.98 3 INI GON tao ts, sie uceconce Ne 10 | 20.183 20.183 0 
AMOrie1am.. .2 20 PATTY MOB |)qirrecaaraces (243) 3, 4, 5,6 ||Neptunium........ Ny OSilisceesec act Ceoe) 4,5,6 
Antimony, INDO Ee anite aes Ni 28 | 58.71 58.71 2,3 
{i hoy hi Fea teraeneuny eats ae Sb 51 {121.75 121.76 3, 5 Niobium 
PATRON eet cre owned a eneras Ar 18 | 39.948 39.944 0 (columbium).... . Nb | 41 | 92.906 92.91 3,5 
ATSEHIC... anhe ech eats As 33 | 74.9216 | 74.92 3, 5 INiGfogeD «epee N 7 | 14.0067 | 14.008 3, 5 
Agtatinesaas. cscs. At SH: anders (210) 1 33.B; ea INODOMUZI. 5)c)5 en.<-2-2 1 aa aL 0 (ee ee (254). lat tee 
Batam. case cars cx Ba 56 |137.34 137.36 2 Opry cs Aare ao Os 76 |190.2 190.2 2, 3, 4,8 
Berkelwms 0c 30s LBS I Ol rire lec (247) 3,4 OSV PON osc 2 cman O 8 | 15.9994 | 16.000 2 
Beryllium. 2 ss. « Be 4 9.0122 9.013 2 Palladium... sacs. Pd | 46 |106.4 106.4 2, 4,6 
Bismuth wwcn Bi 83 |208.980 |208.99 3, 5 Phosphorus........ P 15 | 30.9738 | 30.975 3, 5 
Boronesen dees os ois B 5 | 10.811 10.82 3 Platinum 2.20545 506 Pt 78 |195.09 195.09 2,4 
Bromine cose os Br 35 | 79.9040)| 79.916 | 1, 3, 5, 7 ||Plutonium......... Pu 94 (244) 3, 4, 5, 6 
Wadmitim. creo 6: Cd | 48 |112.40 112.41 aa) Polontum....40s-.|' Lo 84 COOR e ead scwc 
Galeiuint. csees42 Ca | 20 | 40.08 40.08 2 Potassium, 
Californium....... Cf OB ale Pacetect (O-273110 om | ona See Weal oc aie ea K 19 | 39.102 39.100 1 
Carbon.... C 6 | 12.01115} 12.011 ae Praseodymium.....| Pr 59 |140.907 |140.92 3 
CER coe cere secs vee Ce 58 |140.12 140.13 3,4 Promethium....... P| OE Wee toy ae (145) 3 
COO (Ths es rene eet Cs 55 1132.905 {132.91 1 Protactinium...... Pa 91 (23 Eile ewok 
Obhlorinear.n ot Cl 17 | 35.453 Sos457 | 18.5.7) Raditm.....c 2s TRG Oe Paced ace (226) 2 
Chromium..... Cr 24 | 51.996 52.01 253 Glew TEMA OMe cedars seers Sees Ras SB eae aoe (222) 0 
CODA enna athayan ' Co | 27 | 58.9332 | 58.94 2,3 Rhenium. < J.<.c+. Re | 75 |186.2 TSP War atte aeons 
Columbium, see Rhodium..........| Rh | 45 {102.905 |102.91 3 
Niobium Rubiditum. <2... «= Rb | 37 | 85.47 85.48 1 
Copper Cu | 29 | 63.546@)| 63.54 U2 Ruthenium........ Ru | 44 |101.07 101.1 3, 4, 6, 8 
Corin. cece ss 2.05 Cm 2960 |Cserearan (247) 3 Samarium), occ... s Sm | 62 /|150.35 150.35 2,3 
Dysprosium.......| Dy | 66 |162.50 162.51 3 Scandium......... Se 21 | 44.956 44.96 3 
Einsteinium....... Es OO). lH ict tans oles (ZEA ANG Screens CLONING «cise «<5 76 ds Se 34 | 78.96 78.96 2, 4, 6 
Prone: eigen ead Er 68 |167.26 167.27 3 HIGOR: 7 aha cus sieteane Si 14 | 28.086 28.09 4 
Buroprm .4e5:00.5.2 Eu | 63 |151.96 152.0 2,3 Silver, argentum...| Ag | 47 |107.868°)|107.873 1 
ermine: iccr css Jyh MOTO erentre cree GZ D7 iil eat whenasetane Sodium, natrium...}] Na | 11 | 22.9898 | 22.991 1 
WMOLING 3, oie 242 oe F 9 | 18.9984 | 19.00 1 Strontiimi......... Sr 38 | 87.62 87.63 2 
RYanGM sii. es. Fr ty eal | Aare eacarhc (223) 1 SCL AS apa e ay Pyaar Ss 16 | 32.064 32.066*| 2, 4,6 
Gadolinium........ Gd | 64 |157.25 157.26 3 Wantalwne soc aoss sc Ta | 73 |180.948 |180.95 5 
Gallium... ccnes sos Ga 31 | 69.72 69.72 2,3 Technetium....... Te OS hue ct ow (97) 6,7 
Germanium........| Ge 32 | 72.59 72.60 4 WPolluriim.: > <esca Te 52 |127.60 127.61 2,4, 6 
Gold) aurum,....2:. Au | 79 {196.967 |197.0 13 erbium: .45<0.65 Tb | 65 |158.924 {158.93 3 
Riainiitim ey at oe Hf | 72 |178.49 178.50 4 PP RAE ya nc ya's Tl 81 |204.37 204.39 1,3 
TROUT ee cc a ee a He 2 4.0026 4.003 0 PEROYTUM «se cs ss Th | 90 |232.038 (232) 4 
Holmqumits: ses aes Ho | 67 |164.930 |164.94 3 ND NTR Es saw sn cs a Tm |} 69 [168.934 |168.94 3 
Hydrogen. «.. seuss H 1 1.00797| 1.0080 1 Tin, stannum...... Sn 50 |118.69 118.70 2, 4 
DROS asec da vole In 49 |114.82 114,82 3 WU RCQIAIRM Eos occurs 5 Ti 22 | 47.90 47.90 3,4 
LOQING reserve wag co I 53 |126.9044 |126.91 1, 3, 5, 7 |/Tungsten 
TeRGa Tn, cars gtaeson a Ir 77 = |192.2 192.2 3, 4 (wolfram)....... WwW 74 {183.85 183.86 6 
Iron, ferrum....... Fe 26 | 55.847 55.85 2,3 RU PABEO Kes cans U 92 |238.03 238.07 4,6 
1 G9 0) 70) | ee Kr | 36 | 83.80 83.80 0 Vanadium......... Vi 23 | 50.942 50.95 3,5 
Lanthanum........ La 57 |138.91 138.92 3 CRODON had cei ery sae Xe | 54 {131.30 131.30 0 
Lawrencium ..... Lr {103 | (257) Ytterbium......... Yb | 70 |173.04 173.04 2,3 
Lead, plumbum....} Pb | 82 |207.19 207.21 2,4 Yttrium.... xX 39 | 88.905 88.91 3 
Lithium........... Li | 3] 6.939 | 6.940 1 ATR tie toh Zn | 30 | 65.37 | 65.38 2 
WATESTIIN Sek areata Lu 71 |174.97 174.99 3 Zirconium......... Zr 40 | 91.22 91.22 4 
Magnesium........ Mg | 12 | 24.312 24.32 2 
Manganese........ Mn | 25 | 54.9380 | 54.94 /2, 3, 4, 6,7 
Mendelevium...... Md |101 (QB le ncneaet * Because of natural variations in the relative abundances of 
Mercury, the isotopes of sulfur the atomic weight of this element has a 
hydrargyrum....| Hg | 80 |200.59 {200.61 13 range of +0,003. 
Molybdenum...... Mo | 42 | 95.94 95.95 8. 4. 6 ** The 1959 atomic weights are based on O = 16.000 whereas 
= a those of 1966 are based on the isotope C?. 
1. +0.002 
2. +0.001 


3. +0.001 
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0-d-0- %-8-E-|  Z-8-I€-| %-8-08-| %-8-62-| %-8-8Z-| 2-G-92-| Z-6-SZ-| Z-6-4Z-| Z-6-E2-| 2-6-Z2-| Z-6-12-| 2-6-02-| 2-6-61- 
(#2) (9¢2) (28%) (7Gz)} (19%) | (2F%)|—(2S)| * (UH@)| «= (HHS)}_— (z8)|_ = (BEM) «= (TES)}— (eZ) 
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